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

December 14, 2005

State of Tennessee
Department of Environment and Conservation
Division of Water Pollution Control
Enforcement & Compliance Section
6" Floor, L & C Annex
401 Church Street
.Nashville, Tennessee 37243-1534

Attention: Mr. Chip Hannah
Dear Mr. Hannah:
SEQUOYAH NUCLEAR PLANT - DISCHARGE MONITORING REPORT FOR NOVEMBER 2005

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

Sincerely,

Stephanie A. Howard

Principal Environmental Engineer
Signatory Authority for

J. Randy Douet

Site Vice President .
Sequoyah Nuclear Plant

Enclosure
cc (Enclosure): :
Chattanooga Environmental Assistance Center
Division of Water 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

Prinedmmcyciédpaper



NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (VPDES)

Form Approved.

OMB No. 2040-0004

PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) MAJOR
Name ___TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT . (DMR) (SUBR 01)
Address_ _P.O. BOX 2000 =
. EROFRCESER _ _____ " TN0026450 101.G_.F-FvAL
—  _TsQDDY-DAISY___TN37384 PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Facility__ _TVA - SEQUOYAH NUGLEAR PLANT __ _ _ - EFFLUENT
Location  HAMILTONGOUNTY _ _ — — — — ™ g J RING PERIO TRETY:

YEAR DA YEAR

- ** NO DISCHARGE [ | i

ATTN: Stephanie A. Howard From| 05 | 11 | 01 To|l 05 | 11 | 30

NOTE: Read instructions before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%gENCY SI;I\I'II;LE
EX E
"AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS |- ANALYSIS
TEMPERATURE, WATER DEG. SAMPLE Raadadbeddod Fkdienk - bafadairinbbaled fuiaidadabaieied 20.4 04 0 30/30 |MODELD
CENTIGRADE MEASUREMENT
00010 Z 0 O
INSTREAM MONITORING ! : Y RMIT. |
TEMPERATURE, WATER DEG. SAMPLE bbbt bnbuinladaidaied " huadadainiaiabed fuiaiciadebei 33.2 04 0 30/30 |RCORDR
CENTIGRADE MEASUREMENT
00010 1 0 0 DEG.C.
EFFLUENT GROSS VALUE b ‘ S _ )
TEMP. DIFF. BETWEEN SAMP. & SAMPLE ik e - sl jaiiainiaiaiie 28 04 CALCTD
UPSTRM DEG.C MEASUREMENT
00016 1 W O b DEG. C.
EFFLUENT GROSS VALUE 5
PH SAMPLE . . [rare—
MEASUREMENT 7.4 76 12
00400 t 0 O sU
EFFLUENT GROSS VALUE o o
SOLIDS, TOTAL SUSPENDED SAMPLE [P [P——— "
MEASUREMENT
00530 1 O O MGIL
EFFLUENT GROSS VALUE 3 : Sy o ; : ’ VG: )
OIL AND GREASE SAMPLE [ prin—— - [Py <5 <5
MEASUREMENT : 19
00556 1t 0 O MGL
|[EFFLUENT GROSS VALUE 3
FLOW, IN CONDUIT OR THRU etk ihik 03 halabededeboded hadabudobebodd Wik . 0 30/30 |RCORDR
TREATMENT PLANT .
50050 1 O O MGD bl
EFFLUENT GROSS VALUE
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |[I Cerlify under penalty of faw that this document and all attachments were prepared under my h TELEPHONE DATE :
direction or supervision in accordance with a system designed to assure that qualified personnel m%&w a
J. Randy Douet property mher and avzl:ale the infoﬂmzmon submit:je.ge.cﬂnased on mly,':w';uwy otlf-. the peﬁr]son or |4 * .
"SON the system, or those persons di res; i for gathering the e H : i
Site Vi dent tormation. the Ifrmation subrmited 1 . e best of my knowtedgs and belief, iree, Principal Environmental Engineer 423 8436700 | 05 | 12 | 14
ite Vice Presiden 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 : e

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

No closed mode operation. CCW data for November 2005 is attached. Veliger monitoring information is attached.

EPA Form 3320-1 (REV 3/99)

Previous editions may be used
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CCW TRENCH

Date/Time Collected Extractable Petroleum Hydrocarbons

Analysis Date/Time Analyst _Method

11/02/2005 @ 0745

<0.5

11/05/20056 @ 0050 KRR EPA8015B

CCW CHANNEL

Date/Time Collected

Analysis Date/Time Analyst Method

11/02/2005 @ 0740

Extractable Petroleum Hydrocarbons

< 0.5 mg/L

11/05/2005 @ 0012 KRR EPA8015B




Mean # of

SampleDate .~y % Settlers Wa'e(fg)e'"p' Sample Date Me;"lz:s::la"c Wate(f(;e'“"' LOCATION mgzﬁw sw:é.e COLLECTED BY
07/06/2005 0 0 26 07/06/2005 677 26 INPLANT lant Raw W: QUANT Dick Adcock
07/08/2005 122 29 26 07/08/2005 1132 26 INPLANT lant Raw W: QUANT Dick Adcock
07/13/2005 51 33 26 07/13/2005 998 26 INPLANT lant Raw W: QUANT Dick Adcock
07/15/2005 0 0 26 07/15/2005 186 26 INPLANT lant Raw W: QUANT Dick Adcock
07/20/2005 33 50 26 07/20/2005 303 26 INPLANT lant Raw W: QUANT Dick Adcock
07/22/2005 0 0 27 07/22/2005 100 27 INPLANT lant Raw W: QUANT Dick Adcock
07/27/2005 143 100 27 07/27/2005 341 27 "INPLANT lant Raw W: QUANT Dick Adcock
07/28/2005 488 100 27 07/28/2005 627 27 INPLANT lant Raw W: QUANT Dick Adcock
07/29/2005 90 - 20 27 07/29/2005 663 27 INPLANT lant Raw W¢ QUANT Dick Adcock
08/03/2005 0 0 27 08/03/2005 500 27 INPLANT lant Raw W QUANT Dick Adcock
08/05/2005 0 0 27 08/05/2005 250 27 INPLANT lant Raw W: QUANT Dick Adcock
08/09/2005 383 35 27.5 08/09/2005 1067 275 INPLANT lant Raw W: QUANT CFT
08/11/2005 0 0 27 08/11/2005 . 0 27 INPLANT lant Raw W: QUANT CFT
08/16/2005 34 0 28 08/16/2005 464 28 INPLANT lant Raw We¢ QUANT CFT
08/19/2005 100 100 27.5 08/19/2005 367 27.5 INPLANT lant Raw W: QUANT Dick Adcock
08/24/2005 51 100 28 08/24/2005 237 28 INPLANT lant Raw W: QUANT CFT
08/26/2005 133 25 27 08/26/2005 467 27 INPLANT lant Raw W: QUANT CFC
08/30/2005 150 100 275 08/30/2005 267 27.5 INPLANT lant Raw W: QUANT CFT
09/02/2005 17 100 275 09/02/2005 85 27.5 INPLANT lant Raw W: QUANT CFT
09/06/2005 66 100 275 09/06/2005 115 27.5 INPLANT lant Raw W: QUANT CFT
09/08/2005 100 100 27 09/08/2005 483 27 INPLANT lant Raw W: QUANT CFT
09/12/2005 87 100 27 09/12/2005 105 27 INPLANT lant Raw W: QUANT CFT
09/16/2005 100 100 27 09/20/2005 117 27 INPLANT lant Raw W: QUANT CKC
09/22/2005 67 100 27 09/22/2005 250 27 INPLANT lant Raw W: QUANT CKC
09/23/2005 83 80 27 09/23/2005 317 27 INPLANT lant Raw W: QUANT CFT
09/26/2005 67 75 26.5 09/26/2005 917 26.5 INPLANT lant Raw W: QUANT CFT
09/31/2005 239 89 25 09/31/2005 80 25 INPLANT lant Raw W: QUANT Dick Adcock
10/04/2005 294 - 100 26 10/04/2005 214 26 INPLANT lant Raw W: QUANT Dick Adcock
10/07/2005 100 100 255 10/07/2005 433 255 INPLANT lant Raw W: QUANT CFT
10/12/2005 542 100 - 24.5 10/12/2005 131 245 INPLANT lant Raw W: QUANT CFT
10/14/2005 67 100 245 10/14/2005 33 245 INPLANT lant Raw W: QUANT CFT
10/18/2005 283 100 24 10/18/2005 52 24 INPLANT lant Raw W: QUANT CFT
10/21/2005 33 100 24 10/21/2005 0 24 INPLANT lant Raw W: QUANT CFT
10/24/2005 200 100 22 10/24/2005 817 22 INPLANT lant Raw W: QUANT CFT
10/28/2005 0 0 17 10/28/2005 1795 17 INPLANT lant Raw W: QUANT Dick Adcock
11/01/2005 131 100 17 11/01/2005 105 17 INPLANT lant Raw W: QUANT Dick Adcock
11/03/2005 0 0 17 11/03/2005 26 17 INPLANT lant Raw W: QUANT Dick Adcock
11/09/2005 0 0 19.5 11/09/2005 64 19.5 INPLANT lant Raw W: QUANT CKC
11/10/2005 0 0 17 11/10/2005 95 17 INPLANT lant Raw W: QUANT DLA
11/15/2005 0 0 17 11/15/2005 125 17 INPLANT lant Raw W: QUANT Dick Adcock
11/18/2005 0 0 16 11/18/2005 16 16 INPLANT lant Raw W: QUANT Dick Adcock
11/21/2005 0 0 15 11/21/2005 80 15 INPLANT lant Raw W: QUANT Dick Adcock
11/23/2005 0 0 19.3 11/23/2005 0 19.3 INPLANT lant Raw W: QUANT CKC
11/28/2005 0 0 13 11/28/2005 0 13 INPLANT lant Raw W: QUANT Dick Adcock
12/01/2005 0 0 13 12/01/2005 0 13 INPLANT lant Raw W: QUANT Dick Adcock



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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

MAJOR Form Approved.
Name ___TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address__PO.BOX2000 _ ____ T~ _ .
o _(NTEROFFICESB2A) _ __ __ _ _ ———— TN0026450 101 G F - FINAL
.. SODDY-DAISY __TN37384 _____ _ _ _ __ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Facility__TVA- SEQUOYAH NUCLEARPLANT __ _ ____ NT
Location HAMILTONGOUNTY __ _ —— — — — TORING PERIOQ EFFLUE

YEAR DAY YEAR | MO | DAY
_ e ~+ NODISCHARGE [ | ™
. y From| 05 | 11 | 01 To| 05 | 11 | 30 -
ATTN: Stephanie A. Howard NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE(()#ENCY SAMPLE
EX - TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
CHLORINE, TOTAL RESIDUAL . SAMPLE btk el - el 0.020 0.030 19 0 | 30/30 | GRAB
MEASUREMENT :
50060 1 0 O MGIL
EFFLUENT GROSS VALUE A
TEMPERATURE - C, RATE OF SAMPLE Wik 0.3 62 etk [P o
CHANGE
82234 1 0 O DEG
EFFLUENT GROSS VALUE CHR
SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

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

b Rt - TELEPHONE: DATE
direction or supervision in eccordance with a system designed to assure that qualified personnel M A g
J. Randy Douet properly 3::’?\« and av;:alo :he information submitted. Based on my inquiry of the person or . ‘
persons manage the system, or those persons directly responsible for gathering the ] i ;
Site Vice President information, the irformation submited is , to the best of my knowiedgs and belief, true, Principal Environmental Engineer 423 8436700 | 05 | 12 | 14
I accurate, and compiete. | am eware that there are significant penatties 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)
The following injections occurred: 1. H-150M (max. calc. conc. was 0.036mg/L--limit 0.050mg/L) 2. H-150M (low detection level anaiytical method was <0.020mg/L~-limit 0.050mg/L)

EPA Form 3320-1 (REV 3/99)

Previous editions may be used
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PERMITTEE NAME/ADDRESS  (include Facility Name/Location if Different)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

MAJOR Form Approved.
Neme ___TVA :_S.E_QEQEH NUCLEAR _PL_I-!N__ e DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address  P.O.BOX2000 __ __ __ __ _ __ _  ____ __ _ __
e —— (NTEROFFICESB-28) . __ __ __ S TN0026450 101 T F - FINAL
———-SQDDY-DAISY___TN37384 _______ ___ __ — PERMIT NUMBER DISCHARGE NUMBER| BIOMONITORING FOR OUTFALL 101
Facility _TVA- SEQUOYAH NUCLEARPLANY__ __ __ _ __ _ - EFFLUENT
Location HAMILTONCOUNTY _ _ _ — — ONITORING PERIO!
YEAR | MO DAY - YEAR | MO DA
*** NO DISCHARGE whe
'ATTN: Stephanie A. Howard From| 056 | 11 | 01 | To[ 05 | 11 | 30 ]
NOTE: Read instructions before completing this form.
PARAMETER ~ QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%[;ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS ’
IC25 STATRE 7DAY CHR SAMPLE dekekktk faalalabedode - >100.0 itk Fihdaden 23 0 | 2/180 |COMPOS
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 0 bl 1 PERCENT
EFFLUENT GROSS VALUE
1C25 STATRE 7DAY CHR SAMPLE ik ik - >100.0 hudaidubadeiuied delekdekkiek 23 0 COMPOS
PIMEPHALES MEASUREMENT ‘
TRP6C 1 0 0 PERCENT [ OMPOS
EFFLUENT GROSS VALUE
SAMPLE
MEASUREMENT
SAMPLE
SAMPLE
MEASUREMENT
PERMI
UIRE
SAMPLE
MEASUREMENT
~ SAMPLE
MEASUREMENT
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER [I Certify under penatty of law that this document and aif attachments were prepared under my . TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnet MM O .
J. Randy Douet properly gather and ov‘:leualo the Hmm subnm:d. Based on my inquiry of the pe"r?on or »
who system, or those persans direct ible for gathering the i ; ; '
Site Vice President Feformation, the information submitted s . & the best of m',‘,' knowledge and belief, e, Principal Environmental Engineer 423 8436700 | 05 | 12 | 14
e Vice Fresl accurate, and complete. 1 am aware thal there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
on, 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)
Toxicity was sampled 10/30-11/4 and 11/14-11/19. These sampling events cover the requirement stated in the B/CTP, "Whole effluent toxicity testing (biomonitoring) of Outfall 101 shall be undertaken

once per year when oxidizing biocides (Towerbrom 960) are being used and once per year when non-oxidizing biocides (H-150M) are being used.” Reports are attached.

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1




December 13, 2005
Ruth Ann Hurt, SB 2A-SQN

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

Attached are two copies of the subject report for submission to the state of Tennessee and a
copy of the report for your records. The report provides the results of compliance testing
using fathead minnows and daphnids.

Outfall 101 samples collected October 30- November 4 and November 14-19, 2005,
showed no toxic effects to fathead minnows or daphnids. The resulting ICs values for both
species were > 100 percent. Exposure of fathead minnows and daphnids to intake samples
resulted in no significant differences from controls during this study period.

Environmental Testing Solutions, Inc. performed chronic toxicity tests from November 1-8,
and November 16-23, 2005. The November 1-8 toxicity tests were conducted with samples
collected from SQN Outfall 101 during non-oxidizing (November 1-4) and oxidizing (October
30-November 4) biocide applications. The November 16-23 toxicity tests were conducted
with samples collected from SQN Outfall 101 during oxidizing (November 14-19) biocide
applications. An internal peer review of the reports was performed by TVA biologists and the
Senior Toxicologist and it was determined that incorrect serial dilutions were prepared.
Previous permit dilutions of 10.98,22.0, 43.9, 72.0, and 100% were used instead of the
dilutions of 11.3, 22.6, 45.2, 72.6, and 100% specified in the recently renewed permit,
effective September 1, 2005.

This incident has been assessed as a laboratory deviation, and it will be identified as such in

the final reports. The EPA chronic test manual (EPA-821-R-02-013) states that deviations -

must be evaluated on a case-by-case basis and deviations may or may not invalidate a test

result “depending on the degree of the departure and the objective of the test.” TVA

biologists and the Senior Toxicologist have considered the degree of the deviation in this

particular case and find no potential or observed impact on the test results. Therefore the
test results for the subject tests are considered valid.



‘Ruth Ann Hurt, SB 2A-SQN
December 13, 2005
Page 2

In addition to the routine compliance test, fathead minnows were also tested in Outfail 101
and intake samples which were treated using UV exposure for pathogen removal prior to
introduction of test organisms. Fish pathogens present in intake water have been the
suspected cause of anomalous dose responses and high variability among replicates in
previous toxicity testing at Sequoyah. At the time this study was conducted, mortality
which occurred in minnows exposed to routine compliance samples was not sufficient to
jeopardize statistical validity, although survival was improved in UV treated samples.

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

Cynthia L. Russell

Biologist _

Environmental Engineering Services- West
CTR 2L-M

Attachment

cc (Attachment): 4
Files, R&TA, CTR 1B-M

SQN November 2005M



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY
Report Date: December 8. 2005

1. Facility / Discharger: Sequoyah Nuclear Plant/ TVA

2. County / State: Hamilton / Tennessee

3. NPDES Permit # TN0026450

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

6. Receiving Stream: Tennessee River (TRM 483.6)

7. 1Q10: 2,992.4

8. Outfall Tested: 101

9. Dates Sampled: October 30-November 4, 2005

10.  Average Flow on Days Sampled (MGD): 1.554.4, 1.551.2, 1,550.7

11.  Pertinent Site Conditions: H-150M (non-oxidizing biocide) was injected from November
1-4,2005. The dates and times for the H-150M injection are in the following table. See
Appendix B for complete additional chemical application information during the sample

collection period. ‘
Injection Location ' Date/Start-Time (ET) Date/Ending-Time (ET)
Raw Cooling Water (RCW) 11/01/2005-0940 11/04/2005-1200

Towerbrom 960 (oxidizing biocide) was injected from October 30-November 4, 2005.
The dates and times for the Towerbrom 960 injections are in the following table. See
Appendix B for complete additional chemical application information during the sample
collection period. :

Injection Location Date/Start-Time (ET) Date/Ending Time-(ET)

Essential Raw Cooling Water (ERCW) 10/30/2005-0000 11/04/2005-2400
Train A and B

Raw Cooling Water (RCW) 11/04/2005-1345 11/04/2005-2400




12. Test Dates: November 1-8, 2005

13. Test Type: Short-term Chronic Definitive

14. Test Species: Fathead Minnows (Pimephales promelas)

Daphnids (Ceriodaphnia dubia)

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

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

16. Permit Limit Endpoint (%): Outfall 101: 1C>s=452%

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

UV treated C_)utféll 101: Pimephales promelas: 1C3s > 100%

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

19. Consulting / Testing Lab: Environmental Testing Solutions, Inc.
20. Lab Contact: Jim Sumner - Phone #: (828) 350-9364

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

22. Notes: Outfall 101 samples collected October 30 - November 4, 2005, showed no
toxic effects to fathead minnows or daphnids. The resulting IC;5 values, for both

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

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous
dose response and high variability among replicates) in previous toxicity testing at
Sequoyah. At the time this study was conducted, insignificant mortality occurred in
minnows exposed to non-treated and UV treated samples.



METHODS SUMMARY

Samples:

1. Sampling Point:

2. Sample Type: Composite

3. Sample Information:

QOutfall 101, Intake

Date Date Amival | Initial Date
Sample | (MM/DD/YYY | (MM/DD/YY) (MM/DD/YY)/
. . Temp. | TRC* .

ID Time (ET) Time (ET) ©C) (mg/L) Time (ET)

Collected ~ Received - Used By
10/30/05-0500 to ; 11/01/05 1202
101 e oue | 1051051823 | 11,167 | <010 | 1HOV05 1202
10/30/05-0515 to 11/01/05 1202
Intake | *y0;31/05.0415 | 1031051823 1 08 | <0001 1,5505 1249
11/01/05-0700 to ; 11/03/05 1217
101 T | 1102051500 | 25,137 | <010 | 100200 12
11/01/05-0715 to 11/03/05 1217
take | 'VOOSITIO | 02051500 | 15 | <010 | i0aes A
11/05/05 1134
101 | 1VOMS0690% | 11/04005 1424 | 13,171 | <010 | 11/06/05 1106
11/07/05 1110
11/05/05 1134
Intake | OSSO0 104051424 | 12 | <010 | 11/06/05 1106
3 ‘ 11/07/05 1110

*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 Qutfall 101 and intake were warmed to test temperature
(25.0 + 1.0°C) in a warm water bath.

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

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




Test Organisms: ~ Pimephales promelas " Ceriodaphnia dubia

1. Source: Aquatic BioSystems, Inc. In-house Cultures
2. Age: 21-22.5 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 v 1
6. Test Initiation: (Date/Time) o
Outfall 101 11/01/05 - 1202 ET 11/01/05-1110 ET
UV Treated Outfall 101 11/01/05 - 1221 ET
7. Test Termination: (Date/Time)
v Outfall 101 11/08/05 - 1209 ET 11/08/05 - 1119 ET
UV Treated Outfall 101 11/08/05 - 1229 ET
8. Test Temperature: Outfall 101: Mean =24.7°C Mean = 24.9°C
(24.1 - 25.2°C) (24.4 - 25.3°C)

Test Temperature: UV-Treated Outfall 101: Mean = 24.8°C
' ’ (24.1 - 25.3°C)

9. Physical / Chemical

Measurements: Alkalinity, hardness, total residual chlorine, and conductmty were measure

at the laboratory in each 100% sample. Daily temperatures were measured
in one replicate for each test concentration. Pre- and post-exposure test
solutions were analyzed daily for pH and dissolved oxygen.

. 10. Statistics: Statistics were performed according to methods prescribed by EPA using ToxCalc

version 5.0 statistical software (Tidepool Scientific Software, McKinneyville,
CA).




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

Conducted November 1-8. 2005 using effluent from Qutfall 101.

Test Percent Surviving

Solutions (time interval used — days)

(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
10.98% 100 100 100 100 100 100 | 100
22.0% 100 100 | 100 100 98 98 98
43.9% 100 100 100 100 100 100 100
72.0% 100 100 100 100 100 100 100
100.0% -100 | 100 100 100 100 100 100

Intake 100 100 100 100 100 100 | 98

Test Solutions Mi::pll)igt?:;rgnh;ér?g)

0,

(% Effluent) 1 2 3 4 Mean
Control 0.582 0.669 0.718 0.683 ~ 0.663
10.98% 0.676 0.621 0.737 0.671 0.676

22.0% 0.591 0.641 0.646 0.650 0.632
- 43.9% 0.679 0.629 0.711 0.634 0.663
72.0% 0.582 0.718 0.581 0.682 0.641
100.0% 0.712 0.691 0.609 0.621 0.658
Intake 0.592 0.656 0.606 0.697 0.638

1C,5 Value: > 100% Calculated TU Estimates: <1.0 TUc*
Permit Limit: 45.2% o
Permit Limit: 2.2 TUc

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

*TUa = 100/LCsp: TUc = 100/ IC3s



TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.
(Type / Duration)

Conducted November 1-8, 2005 using effluent from Qutfall 101.

2. Resultsofa
(Genus species)

Percent Surviving

Test (time interval used — days)

(Q‘E‘g}“‘::;t) 1 2 3 4 5 6 7
Control 100 | 100 | 100 | 100 | 100 [ 100 100
10.98% 100 | 100 | 100 | 100 | 100 | 100 100
22.0% 100 | 100 | 100 | 100 | 100 | 100 100
43.9% 100 | 100 | 100 | 100 | 100 [ 100 100
72.0% 100 | 100 | 100 | 100 | 100 | 100 100
100.0% 100 | 100 | 100 | 100 | 100 | 100 100

T(:st Solutions Reprod;c;tti: ?rgmz?iﬁieg days)
GEffluent) [ T3 T2 756 7] 8] 9 |10 Mean
Control 32|28 12625312430} 26]26]|29] 27.7
10.98% 27{30 (2712928 {30|30[27]|30]26] 284
22.0% 20030 )31 [31[28]30]31]33]29]28] 300
43.9% 3313031 {28{32]32]34]30/32]29]31.1
72.0% 36132{30|33[31130]31]36]33]|34] 326
100.0% 35013233127 (33(32(32]34]32]36] 326

ICy5 Value: >100%
Permit Limit: 45.2%

95% Confidence Limits:
Upper Limit: NA

Lower Limit: NA

Calculated TU Estimates: < 1.0 TUc*

Permit Limit: 2.2 TUc

*TUa= IOO/LCS()Z TUc =100/ IC25




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2. Resultsof a Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.
(Genus species) (Type / Duration)

Conducted November 1-8, 2005 using water from Intake

Percent Surviving
Test (time interval used — days)
Solutions '
(% Effluent) | ! 2 | 3 v s 7
Control 100 100 100 100 100 100 100
Intake 100 100 100 100 | 100 100 100
. Reproduction (#young/female/7 days)
TiSt Solutions Data (replicate number) -
(% Effluent)

12 (314|516 7| 89 ]|10]Mean
Control 26134127 (31129129129 (2712930} 29.1

Intake 36132 131 135129 (35]33]34[34](37] 33.6

ICys Value: >100% Calculated TU Estimates: <1.0 TUc*
Permit Limit: N/A :
| Permit Limit: N/A
95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA

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




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

3. Resultsofa

(Genus species)

(Type / Duration)

Pimephales promelas Chronic/ 7-day Toxicity Test.

Conducted November 1-8, 2005 using effluent from UV Treated Qutfall 101.

Test Percent Surviving

Solutions , (time interval used — days)

(% Effluent) | 1 2 3 4 5 6 7
Control 100 | 100 | 100 | 100 | 100 | 100 100
10.98% 100 | 100 | 100 | 100 | 100 | 100 100
22.0% 100 | 100 | 100 100 | 100 | 100 100
43.9% 100 100 | 100 | 100 | 100 | 100 98
72.0% 100 | 100 | 100 | 100 | 100 | 100 | _100.
100.0% 100 100 | 100 100 | 100 | 100 100
Intake 100 | 100 | 100 | 100 | 100 | 100 100

Test Solutions M(z::pll)igtzv;lngnhge(gg)

(% Effluent) ] 5 3 7] Wiean
Control 0.625 0.680 .0.637 0.657 0.650
10.98% 0.690 0.719 0.676 0.692 0.694
22.0% 0.592 0.649 0.640 0.667 0.637
43.9% 0.658 0.594 0677 | 0.671 0.650

72.0% 0.573 0.666 0.669 0.652 0.640
100.0% 0.645 0.662 0.640 0.650 0.649
Intake 0.664 0.686 0.674 0.685 0.677
IC,5 Value: > 100% Calculated TU Estimates: <1.0 TUc*
95% Confidence Limits:
- Upper Limit: NA
Lower Limit: NA

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

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)

Species Date Time | Duration | Toxicant | Results (IC>s)
‘| Pimephales promelas November 1-8, 2005 1238 | 7-days KCl 0.60 g/L
Ceriodaphnia dubia November 1-8, 2005 1101 | 7-days NaCl 1.08 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 1-8, 2005.

Test Sample 1D Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance] Alkalinity Hardness Total Residual
Initial Final Initial Final Initial Final (nmhos/em) | (mg/L CaCO;)| (mg/L CaCQ,)| Chlorine (mg/L) |
Control 24.8 24.5 ‘ 1.6 13 1.77 1.59 312 58 92 -
246 - 249242 - 248 74 - 791 70 - 78 | 7.53 - 810{ 731 - 803} 306 - 315 58 - 59 85 - 97 - -
10.98% 248 245 7.8 7.2 7.83 7.53 295 - - -
9 " 246 - 250]1242 - 247| 74 - 81 ] 69 - 78 | 756 - 8.14]7.28 - 7.98| 288 - 298 - - - - - -
§ 22.0% 24.8 244 7.8 72 7.80 7.54 283 - - -
) * 246 - 250]242 - 246) 74 - 81| 68 - 78 | 756 - 8.14]729 - 802] 279 - 292 - - - - - -
g' 43.9% 248 245 79 73 7.78 7.55 255 - - -
3 ) 246 - 2511241 - 247] 75 - 83| 68 - 78 ]7.54 - 814 ] 730 - 8.04] 247 - 264 - - - - - -
'§. 72.0% 249 244 719 73 7.76 1.56 218 - - -
B i 246 - 251|243 - 247} 76 - 83 | 68 - 79 | 750 - 814 728 - 805} 212 - 225 - - - - - -
& 100.0% 249 24.5 7.8 13 7.74 157 183 64 74 <0.10
7% 1247 - 252|242 - 247 76 - 83 ) 68 - 80| 747 - 816]729 - 8.06] 177 - 191 62 - 67 63 - 85 |<0.10 - <010
Intake 25.0 24.5 7.8 7.3 7.72 7.57 181 ) 63 74 <0.10
248 - 251 ] 241 - 247] 75 - 83 1 70 - 78 | 744 - 816} 731 - 8.10| 177 - 186 61 - 66 73 - 75 1<010 - <0.10
Control 24.7 25.0 16 7.6 1.77 1.72 312 58 92 -
246 - 249] 247 - 253)] 74 - 79| 74 - 79 §753 - 810|745 - 8.07]| 306 - 315 58 - 59 85 - 97 - -
10.98% 248 249 7.8 - 16 7.83 173 295 - - -
S 244 - 251|246 - 253] 74 - 81 | 74 - 791756 - 8141749 - 809] 288 - 298 - - - - - -
-§ 22.0% 248 25.0 7.8 1.7 7.80 172 283 - - -
': 245 - 25.1}247 - 253 74 - 8. 74 - 801756 - 8141750 - 810] 279 - 292 - - - - - .
E 43.9% 249 249 79 1.7 7.78 1.73 255 - - -
) 245 - 2511247 - 252 75 - 83 ) 75 - 80} 754 - 814] 7.51 - 8.11 | 247 - 264 - - - - - -
:g 172.0% 249 25.0 19 1.7 7.76 7.7 218 - - -
S i 246 - 251|247 - 252] 76 - 83 | 75 - 79 ]|750 - 814] 750 - 8.11§ 212 - 225 - - - - - -
© 100.0% 249 249 7.8 7.6 7.74 71.70 183 64 74 <0.10
246 - 2521246 - 253} 76 - 83t 74 - 79| 747 - 8.16]747 - 811] 177 - 19] 62 - 67 63 - 8 }<010 . <010
Intake 248 249 7.8 7.7 1.72 7.69 181 63 74 <0.10
245 - 250248 - 252| 75 - 83 | 74 - 79 |744 - 816|748 - 814] 177 - 18§ 61 - 66 73 - 75 | <010 - <010
Overall temperature (°C) Average  Minimum  Maximum
Pimephales promelas 24.7 24.1 252
Ceriodaphnia dubia 249 244 253




PHYSICAL/CHEMICAL SUMMARY
Water Chemistry Mean Values and Ranges for the Pimephales promelas Test, Sequoyah Nuclear Plant Effluent (SQN), UV Treated
Outfall 101, November 1-8, 2005.

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance
Initial Final Initial Final Initial Final (umhos/cm)
Control 249 - 24.5 7.8 7.4 7.71 7.56 300
247 - 2501241 - 248| 72 - 83 ] 68 - 80| 7.57 - 811 | 731 - 8.03| 290 - 312
10.98% 25.0 24.5 7.8 13 7.70 7.56 295
“ 248 - 251]1242 - 248) 73 - 83169 - 791|750 - 8.13}7.30 - 8.04 | 287 - 307
'% 22.0% 25.0 24.6 7.8 7.3 7.70 7.55 284
§ e 248 - 251)|244 - 2471 74 - 83| 69 - 7.7 | 750 - 8.12]7.30 - 7.99| 275 - 292
S, 43.9% 250 244 79 73 7.69 7.56 256
% ) 248 - 252|241 - 247| 74 - 83| 69 - 78 | 749 - 813]7.30 - 8.04 ] 252 - 261
E‘ 72.0% 25.1 24.5 7.8 7.4 7.68 7.60 221
RS ) 248 - 2521242 - 246| 74 - 82| 70 - 78 | 749 - 8.14]7.29 - 8.06 | 216 - 226
& 100.0% 25.1 24.5 7.9 7.3 7.67 7.58 185
) 249 - 253|241 - 246} 75 - 83| 70 - 7.8 | 748 - 8.14] 7.27 - 8.09| 181 - 193
Intake 251 244 7.9 7.3 7.66 7.57 184
249 - 2521241 - 246| 76 - 83 | 7.0 - 7.7 ]| 743 - 818} 7.27 - 8.06] 173 - 198
Overall temperature (°C) Average Minimum  Maximum
24.7 24.1 253

Pimephales promelas

10



SUMMARY / CONCLUSIONS

Outfall 101 samples collected October 30-November 4, 2005, showed no toxic
effects to fathead minnows or daphnids. The resulting IC;s values, for both species,
were > 100 percent. Exposure of fathead minnows and daphnids to intake samples
resulted in no significant differences from controls during this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous
dose response and high variability among replicates) in previous toxicity testing at
Sequoyah. At the time this study was conducted, insignificant mortality occurred in
minnows exposed to non-treated and UV treated samples.
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Appendix A
ADDITIONAL TOXICITY TEST INFORMATION
SUMMARY OF METHODS

1. Pimephales promelas

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

2. Ceriodaphnia dubia

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

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas & 2. Ceriodaphnia dubia

Environmental Testing Solutions, Inc. performed chronic toxicity tests from November 1-
8, 2005. The toxicity tests were conducted with samples collected from SQN Outfall 101
during non-oxidizing (November 1-4) and oxidizing (October 30-November 4) biocide
applications. An internal peer review of the reports was performed by TV A biologists
and the Senior Toxicologist and it was determined that incorrect serial dilutions were
prepared. Previous permit dilutions of 10.98, 22.0, 43.9, 72.0, and 100% were used
instead of the dilutions of 11.3, 22.6, 45.2, 72.6, and 100% specified in the recently
renewed permit, effective September 1, 2005 .

The dilutions that were used in the tests were virtually the same as what the current
permit requires (< 1.3% effluent difference) given the variability inherent in performing
whole effluent toxicity tests. Additionally, the error is judged to be inconsequential
relative to evaluation of the test results since no toxicity to either species (Pimephales
promelas or Ceriodaphnia dubia) was observed (i.e., IC25 > 100% effluent) during either
test period.

A process change to TVA’s NPDES biomonitoring compliance program has been
implemented whereby the contract laboratory must confirm via email to TVA the exact
dates that toxicity tests will be performed and the dilution series that will be used, prior to
conducting all future tests.

12



This incident has been assessed as a laboratory deviation, and it will be identified as such in the
final reports. The EPA chronic test manual (EPA-821-R-02-013) states that deviations must be
evaluated on a case-by-case basis and deviations may or may not invalidate a test result
“depending on the degree of the departure and the objective of the test.” TVA biologists and the
Senior Toxicologist have considered the degree of the deviation in this particular case and find
no potential or observed impact on the test results. Therefore the test results for the subject tests
are considered valid.

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. Pimephales promelas

None
2. Ceriodaphnia dubia )
None

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 EPA Method 310.1.

8. Total Hardness was measured by EPA Method 130.2.

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

13



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 dewatlons were noted
during the study and are reported herein.

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

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

REFERENCES
1. NPDES Permit No. TN0026450.

2. USEPA. Short-Term Methods for Estimating the Chronic Toxicity of Efﬂuents and
Receiving Waters to Freshwater Organisms, EPA-821-R-02-013 (October 2002).

3. Methods for Chemical Analysis of Water and Wastes, EPA/600/4-79/020 (March 1983).

4. Quality Assurance Program: Standard Operating Procedures, Enwronmental Testing
Solutions, Inc (most current vers1on) -
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Sequoyah Nuclear Plant Biomonitoring
November 1-8, 2005

Appendix B

Diffuser Discharge Concentrations of Total Residual Chlorine,

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 Microbiologically Induced Corrosion and Mollusks,
During Toxicity Test Sampling
March 12, 1998-November 4, 2005

Date

1 Towerbrom

mg/L
TRC

CL-363

me/L,

Cuprostat-
PF
mg/L
Azole

H-l30M

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

09/08/1998

09/10/1998
09/11/1998

09/14/1998

09/09/1998] -

09/12/1998|
09/13/1998|

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

08/22/1999
08/23/1999

08/24/1999

08/20/1999| .
08/21/1999

10.006

:0.020




Table B-1. Sequoyah Nuclear-Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion and Mollusks,
During Toxicity Test Sampling
March 12, 1998-November 4, 2005

| Towerbrom PCL401 | CL-363 C“";‘;s‘a" H-130M
Date mg/L mg/L mg/L o o/L
TRC Copolymer DMAD.;_% Azole ¥
01/31/2000 <0.002 0.009 - -
02/01/2000 =F 0011 0.028 - = -
02/02/2000f - | 0.028 0.009 0.006 - -
02/03/2000 - .| 0008 0.009 - - -
02/04/2000 - | 0006 0.009 0.005 /| 0.109 -
02/05/2000 - <0.002 0.009 - - T el
02/06/2000 - | <0.002 0.009 - - -
07/26/2000 - | <0.0057 0.019 - - -
07/27/2000 - | o019 0.019 - - -
07/28/2000 - | o0.0088 0.018 0.004 0.108 -
07/29/2000 - ] <0.0088 0.019 - - -
07/30/2000 - . | <0.0076 0.019 - - -
07/31/2000 - i <0.0152 0.019 0.006 . - -
08/01/2000 - ] <00141 0.019 0.005 : - -
12/11/2000 - .| 00143 0.020 | 0.005. - -
12/12/2000 - ] 0.0092 0.020 0.005 - -
12/13/2000f -~ - - - | <0.0120 0.020 - -
12/14/2000f . - 77| <0.0087 0.020 - -
12/15/2000 SOl 00120 0.020 0.005 . -
12/16/2000 <0.0036 0.020 e -
12/17/2000 <0.0036 0.020 - -
08/26/2001 0.017 0.021 0.006 ;. -
08/27/2001 <0.0096 0.021 0005, | -
08/28/2001 <0.0085 0.021 - -
08/29/2001 <0.0094 0.020 0.005- -
08/30/2001} e | <0.0123 0.021 0.005 - -
- {08/31/2001 - | <0005 0.020 - - -
]11/25/2001 - e | <0.0044 - - - -
11/26/2001 Coeminn L <0,0119 0.02 0.005 -
11/27/2001 -l 0.0137 0.019 0.007 * - -
11/28/2001 - 7| <0.0089 0.019 0.006 . - G
11/29/2001 - ] 00132 0.02 0.007 . - -
11/30/2001 - | <0.0043 0.02 - 1 -
12/09/2001 - <0.0042 - - -
12/10/2001 - | <0.0042 - - -
12/11/2001 - - | <0.0104 - - - -
12/12/2001 - 0.0128 0.02 0.008 - -
12/13/2001 - <0.0088 0.02 - - -
12/14/2001 - 0.0134 0.02 0.007 - -




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

During Toxicity Test Sampling
March 12, 1998-November 4, 2005

Towerbrom PCL401 | CL-363 C“"l’,‘l’,s‘a" H-130M
Date mg/L , mg/L mg/L 5 /L
: W mg/L
TRC Phosphatg,“ Copolymer DMAQ Azole
01/02/2002 <0.0079 | 0.023 0.02 0.006 -
01/03/2002 <0.0042 0.023 7~ 0.014 - -
01/04/2002 0.0124 0.024 | 0.014 0.009 -
01/05/2002 <0.0042 - - - - -
01/06/2002 <0.0042 - . - - -
01/07/2002 <0.0089 0.024 0.014 0.006 - -
02/24/2002 <0.004 - R - - -
02/25/2002 <0.004 0.023 0.023 - - -
02/26/2002 0.0143 0.023 0.023 0.007 - -
.[02/27/2002 < 0.0041 0.023 | 0023 - - -
02/28/2002 - <0.0041 0.024 - 0.008 - . -
03/01/2002 <0.0041 0.024 . 0.008 - - -
05/05/2002 - - - - ii - -
05/06/2002 - 0.058 ~ 0.02 0.014 - -
05/07/2002 - 0.058 .- 0.02 0.015 - -
05/08/2002 - 0.056 " : 0.019 < - -
05/09/2002 - 1 0.2 0.014 -
05/10/2002 - 0.019 s -
08/04/2002 <0.0058 - . .
08/05/2002 <0.0058 0.018 -
08/06/2002 0.0092 0.018 e -
08/07/2002 - <0.0107 0.019 0.007 ~ -
08/08/2002| - <0.0061 0.019 - -
08/09/2002 0.0152 0.018 0.008 : -
10/06/2002 <0.00497 . -
10/07/2002 0.0153 0.018 0.009 - -
10/08/2002 <0.0092 0.018 0.007 . - -
10/09/2002 0.0124 0.018 0.009 . - -
10/10/2002 0.0134 0.018 0.009 " - -
10/11/2002 <0.0042 0.018 - - -
01/12/2003 <0.0035 - - - - -
01/13/2003 <0.006 0.025 0.019 0.009 - - -
01/14/2003 <0.0118 0.026 0.020 ‘ - -
01/15/2003 ' <0.0063 0.026 0.020 0.009 - -
01/16/2003 <0.0034 0.026 0.020 . -
01/17/2003 <0.0034 0.026 0.009 - - -
04/06/2003 <0.0073 - . - - -
04/07/2003 <0.0189 - 0.021 - - -
04/08/2003 <0.0117 - 0.021 - - -
04/09/2003 <0.0139 - 0.021 0.016 - -
04/10/2003 <0.0113 - 0.021 0.018 - -
04/11/2003 <0.0073 - 0.022 - - .




Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion and Mollusks,
During Toxicity Test Sampling
March 12, 1998-November 4, 2005

Hyi?:chhﬁi;? Towerbrom PCL401 | CL-363] P08 | 130M
Date 4 - mg/L mg/L mg/Ly# mg/L %
TRC Copolymer | DMAD/ Klzgll' Quat
: 5 ole i
06/15/2003] - _ .- | <0.0045 - s N -
06/16/2003 - L <0.0037 0.020 Lo . 0.022
06/17/2003 - | <0.0048 0.014 o . 0.024
06/18/2003 - | <o0.0048 0.014 - . 0.024 |
06/19/2003 - | <0.0085 0.020 - - 0.025
06/20/2003 - | <0.0048 0.020 - - 0.025 -
08/03/2003 - .| <0.0050 - - - -
08/04/2003 - | <0.0050 0.020 - . <
08/05/2003 - | <o.0051 0.020 - § 0.025 °
08/06/2003 - | <0.0084. 0.020 - - 0.025
08/07/2003 - | o012 0.020 - . 0.024
08/08/2003 - | o01s3 0.020 0.009. - -
10/05/2003 - | <0.0043 0.020 - . -
10/06/2003 - | <0.0043 0.020 - - 0.025 -
10/07/20031 - | <0.009 0020 | - . . 0.025
10/08/2003 - <0.0106 0.020 . 0.025°
10/09/2003f - - | 0.0181 0.022 .
10/10/2003 - 00183 0.024 -
02/01/2004 - 2| 00093 0.009 .
02/02/2004| - - <0.0034 0.009 -
02/03/2004 - <0.0034 0.009 -
02/04/2004 0.0124 0.009 .
02/05/2004f - <0.0034 0.009 -
02/06/2004] = - .. .| 0.0105 0.009 .
05/04/2004] - - <0.0123 0.019 - R -
05/05/2004 <0.0144 0.014 0009 -
05/06/2004| - <0.0146 0.013 B
05/07/2004| - - - 0.0227 ~0.020 0009y -
05/08/2004 - 0,016 0.021 e
05/09/2004] - - 7| <0.0104 0.020 - .
07/04/2004 - | 00217 0.019 - -
07/05/2004 - | <0.0085 0.020 0.009 -
07/06/2004 -] <0.0077 0.020 A
07/07/2004 - | 00252 0.019 - -
07/08/2004 - | 00223 0.019 0009 | - -
07/09/2004 - | o082 0.020 0.009 . -




Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion and Mollusks,
During Toxicity Test Sampling
March 12, 1998-November 4, 2005

Sodiui e oot | Nal
Hypochlorit| Towerbrom | PCL-222°| PCL-401 | CL-363 |Cuprostat-PF [H-130M 73a5§c1)
Date mgl | mgl | mgl | mgl'| mgL | mgL-
, TRC Phosphate | Copolymer | DMAD Azole Quat En(l)g//PI.(.)
11/07/2004 - 7] <0.0187 0.000 %z 0.014 - - _— - -
11/08/2004| = -:-. | <0.0192 0.047 - | 0.030 - - - - - -
11/09/2004 -l <0.0233 0.048 0.016 - - 0.041-. - -
11/10/2004 | = - <0.0149 - 0.047 0.016 - - 0.041 .. - -
11/11/2004 - <0.0149 0.049 0.017 - - 0.043 - -
11/12/2004 -] <0.0253 0.048 - 0.017 - - 0.042 - -
02/06/2005 <0.0042 0.028 0.010 - - - - -
02/07/2005 <0.0116 0.028 | -0.010 - - - 0.007 -
02/08/2005 - <0.0080 0.028 - 0.010 - - - - -
02/09/2005 0.0199 0.028 -~ 0.010 - - - - -
02/10/2005 <0.0042 0.028 .- 0.010 - - - - .
02/11/2005 R 0.0155 0.028 0.010 - - - 0.007 -
06/05/2005 - e 0.0063 .- - - - - -
06/06/2005 0.0043 - - - - - -
06/07/2005 0.0103 - - - - - -
06/08/2005 0.0295 - - - - - -
06/09/2005 0.0129 o - - - -
06/10/2005 0.0184 - - - -
07/17/2005 0.0109 - - - -
07/18/2005 0.0150 - - - -
07/19/2005 0.0163 - - - .
07/20/2005 0.0209 - - - 0.014
07/21/2005 0.0242 - - - - -
07/22/2005 0.0238 - - - 0.014 -
10/30/2005 0.0068 - - - - - - -
10/31/2005 0.0112 - - - - - - - i
- 11/01/2005 0.0104 - - - - - - 0.035
11/02/2005 0.0104 - - - - - - - 0.036 :
11/03/2005 0.0117 . i . - - - . 10.036
11/04/2005 0.0165 - - - - - - 0.035




Sequoyah Nuclear Plant Biomonitoring
November 1-8, 2005 .

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets



BIOMONITORING CHAIN OF CUSTODY RECORD Page _1_ of_'1

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 C ents:
NPDES Number: TN0026450 Phone:  828-350-9364
Collected By: Duane Brigman , - Fax: 828-350-9368
Clexd UIWIANS
Field Identification/ | Grab/Comp. Collection Date/Time Container | Flow .
Sample Description Number & | MGD Rain Event?
Volume (Mark as Appropriate)
_ Collected
Date Time 4 Yes IfYes, No Trace
..4... # 2 : T Inches
SQN-101-TOX Comp 10/30/05-10/31/05 2(2.5gal) | NA
0300 o0 ~
SQN-INT-TOX Comp 10/30/05-10/31/05 1(2.5 gal) NA
o051 ™ IS i 14
Sample Custody — Fill In From Top Down 4 Custody coalls nitoet. s
Relinquished By (Signature): . Date/Time Received By (Signature): Date/éime - J ¢

Duane Brigman 10/31/05 g‘e)q.g__{ Explf Courier : 10/31/05 ‘3'_( (1[
i f Z i
.Z\ [ =)

Do 0 By a
B:épress Courier Tke @( © 1083105 18723 E}s‘ M ﬂa@ﬂ an N 10/31/05 1923

- :
i

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 t.imdt for each
surnple is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time frame.
Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.




BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1
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 l
Collected By: Duane Brigman Fax: 828-350-9368
CHev WsAMS
Field Identification / | Grab/Comp Collection Date/Tjme Container Flow
Sample Description . Number & | (MGD) Rain Event?
Volume (Mark as Appropriate)
; Date Time | IfYes, | No | Trace
SQN-101-TOX Comp 11/1/05- 11/2/05 2 (2.5gal) NA
a100™ 0600 |09(5 ‘ Vv
SQN-INT-TOX Comp 11/1/05-11/2/05 1(2.5 gal) NA
ous® obis_[10730 vd
Sample Custody ~ Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature):

Duane Brigman 11/2/2005 Expre ourier 11/2/2005 W
Ef C%b\ loo f ﬂwv«\% ltoc
. \ ]
Express Courier f Qo M \}Qg 11/2/2005 1S00 ETS \?4‘“{1«(’/#\% 11/2/2005 1500
v

b
I
|

" . {
Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring sumples are preserved by storing them at 6°C and shipping them in ice. The hold umeifor cach
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 lo initiate testing within that nme frame.
Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.




BIOMONITORING CHAIN OF CUSTODY RECORD Page__1_of _1_

Client: TVA

Project Name: Sequoyah NP Toxicity

P.O. Number: N/A

 Facility Sampled: Sequoyah NP

NPDES Number: TN0026450

Collected By: Duane Brigman
Chev w W \Wierad

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

351 Depot Street FedBx UPS  Bus Client
Ashville, NC " | other (specify): Express Courier ,
28801 : General Comments: 4

Phone: 828-350-9364
Fax: . 828-350-9368 .:

Field dentification / | Grab/Comp Collection Date/Time " Container | Flow _
Sample Description . : Number & | (MGD) Rain Event?
Volume (Mark as Appropriate)
Collected
Date T : Thea o I Yo No | Trace
SQN-101-TOX -Comp | 11/3/05-11/4/05 A 2(2.5gal) | NA \/
| oboo™ oson  PTHS
SQN-INT-TOX Comp | 11/3/05-11/4/05 125gal) | NA /
cas ™ OSIS  [J60
Sample Custody — Fill In From Top Down * Custody atafls wndaed, Sosmpls
mwmo( i ooa ConALAov—>-
Relinquished By (Signature): Date/Time Received By (Signature): Datefime dlsu«nl
11/4/05 Expre Courier 11/4/05
2:0 M .
{&-00 & O ¢O ,
Express Courier ;{7 & M 11/4/05 ETS _ 11/4/05 |
p 1424 / 5[(44, /wan_\ 1424
</ /
: |

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 timé 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 hme 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 i

{
|



.Environmental Testmg Solutions, Inc. Page 1 of 6

o Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Methed 1000 0)
Fo Species: Pimephales promelas

Client: TVA

Facility: Sequoyah Nuclear Plant
NPDES #: TN 0026450

Project#: 2118

County: Hamilton
Treatment: Non-treated
Outfall: 101

ESSS D ST T

]
g Dilution preparation information: Comments:
Dilution prep (%) 10.98 22 439 T2 100
Effluent volume (mL) 2745 550 1097.5 1800 2500
Diluent volume (mL) 2225.5 1950 *1402.5 700 0
Tota! volume (mL) 2500 2500 2500 2500 2500
ﬁ : Test organism information: Test information: .
. Organism age: 21 TO 22.5 Houks o Randomizing template: NevLiow)
;. Date and times organisms  [o. a1-05 1230 TO 1300 Incubator number: 3C,
ﬁ - were born between: _
i | Organism source: AES Bat) P 10-3\-0S Artemia lot number: RGBT |
Lo . Transfer bowl information: | pH = Temperature=  °C | Total drying time: 2-RoksS
a . 133 24.0 | Date/ Time in: \-og-05| 128 |
‘ Average transfer volume: 10.4 0 - | Date / Time out: 1cR-05] 1241
Oven temperature: b\
Daily feeding and renewal information:
Day Date Morning Afternoon Test initiation, Coatrol water Sample nurbers Analyst
feeding | feeding time renewal, or batch used used
time termination ime | - MHASW
O Inoes [— | 1seo 1202 | 1624-c58 |0s1031. 01 *02] A
' ltoos | pain | 1S20 1244 10-24-05% los1o31.01 %02l Al
2 I\-C3-0S onNs S22k 12171 16-31-08 A [os1102.12% 13 ,5(;
3 irol-os | opst | \somn i1z h-31-05 B logiez. 12413
‘ lneses | ofds | Mso 1134 W-03-05 A |osned. w0z | A
P Jnoeos | okte | mdg 1ok en-05 B |osned.ovnw 02 | A\
¢ _lnores o84S | 1452 1110 1-05-0S A 05\\0LL0N 07— 4\
7 I neeeos it i 1zed I =
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 0% <20% 7-day LCy > 100%-
Average weight per initial larvae: 0.LL3 oo R e 2 NOEC in7
Average weight per surviving larvae: | 0.6 2 0.25 mg/larvae LOEC 1007,
ChV >100%,
_IS& >lm7¢




Page 2 of 6

- Species: Pimephales promelas Date: __|\-0\-0S
" Client: TVA /Sequoyah Nuclear Plant - Non-treated
Survival and Growth Data
Day CONTROL 10.98% 22%
AlB|lC|I[DJ]EI|IF|G|H}]I|J]K]|L
0
10D |10 (/0010w t0ft0]!O] ‘O] 10]10
! ol lwtwfwolwololnpl/of o] 70
2 /o |10 |/ |tD]iO |10 10| IO) o070 |10
3. ol|wlio|l ol iolwlioliololinf’o|io
‘ 10|00 [0 Vo oo | w0l |0 |0
5 ) ;
o |70 {700 | 0lio]so|70]a%| 0] 0] 0
¢ iolio] m{w]w|ic|w|iww]gq|ic|iolio
7 i 1a) - W
. |10 [/0|/O J1O | /o|/0|D) 4|0 |00
A = Pan weight (mg) .
Sotor dentlieaton: e 11493 | 1455 | it | 135 |loot 1408 | 14,73 | (471 | isi00 [14.29] 502 | MAZ
B = Pan + Larvae weight .
) ;’ o |02 [ ast a8 721 (2 42 | 2082 2610 2148|209
Larvae weTght (mg): A-B . . OL
582 0kd 18 [e€3 Joe o2t [7:37 |6 f5AL [edl e 6] S
Weight per Initial Rumber -
of larvae (mg) .
= C / [aitlal number of larvae
Average Percent
welght per reduction
initial from control
number of (%)
Iurvae(mgL "
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 revicweddﬁ_

Comments:




Environmental Testing Solutions, Inc.

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - Non-treated Date: 1\- o\-OS‘

Survival and Growth Data
Day 43.9% : 72% 100% .
M N 0 P Q R S T U A\’ w X

0 || |w)w]io|w|lo)wlw]w]|id
' 0|l lwlie | w]wlnlnlo
2 1w lwliclwl{iold|?o 10110 10] 10
3 6 liolw|o ool w]ioliolio] o]0
¢ 10 {1010 |10 |10]| 10|10 |16 |10 |10 | 10|10
5 jolio 1o 1o lio|w|ro |io]wo {iolo |10

¢ o {10 [1D]10O]10]10]IDIIOL0|ID] 10|10

7 N ECRECRRCRRT 0|01 lio 1'6 0|00

A= Pan weight (mg) ’ : : >
Coor entcatom gl |, 11027 | 14,99 M3 |19 11480 |14t g2 fiqag |13 155 [ 1sies

B = Pan + Larvae weight

Analyst:é_u_g.a_..___ 21.84 [20.50] 2158 |206S 2000 |22

Larvae weight (mg) = A -B -
(‘.ﬂ .29 1'“ b-’-‘i"‘ SJL 1,&6 S.8l |8 102 b.q‘ !a.(ﬁ b.Zl

Welght per initial number N o ~
oflarvae (mg) . o NN D> Vv & | & N/ NI "

.| = C/Ialtial number of larvae v | e ’\\' v l:. A ;’ o /\\'V VI KOS N

Q- o’ Q o o Q o o o o Q

Average Percent
weight per reduction
initial from control | 0.lLbD 0.0 O.U—“ ‘3.'470 0.LS& 0 .'170
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: é&_

Comments:

- Page 3 of‘6



Page 4 of 6 .

Environmental Testing Solutions, Inc.

V)

Species: Pimephales promelas

Client: TVA / Sequoyah Nuclear Plant - Non-treated Date: {\- 0\405

Survival and Growth Data
Day 100% Intake

Y Z | AA | BB
0 0] | 0] /0
' lw]|n|io
? {iw|wlfmo|mn
’ 10| 0|10 10
¢ |wo|mlo|wo
5 {O|/0 |10 |10
6 0 |10 |0 | 1O
’ a4 10|70 fo

A = Pan welght (mg) -

' ﬁ::;;‘i:cnnﬁuﬂonﬂh;mty M3d ,4,74 {343 lq:‘lB

B = Pan + Larvae weight

Xl:l?lytt: QLM&. 26-& 2‘-3S 'Q-qq z"qs

Larvae weight (mg)=A -B

$.92] .56 ¢,.0b] (A1

Weight per Initial number
of tarvae (mg) R I R A
= C/ Initlal sumber of larvae | & v

. o. b. ° 4 b‘

Average Percent

welght per reduction

Initial from control 0.b 58 3. 8 ‘70

asumber of (%)
lzrvae SIrls.)r .

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

1g = unusually large, d&r = decanted and retumed, w = wounded.

Calculations and data reviewed: _é:&_

Comments:




TVA / Sequoyah Nuclear Plant, Qutfall 101
Non-treated
November 01-08, 2005

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

Quality Contrel :
Verification of Data Entry, Calculations, and Statistical Analyses ‘
Preject member: 2178 Reveiwed by: (4)/ Wﬂa\__
_ | ot Tor Commpliance Asesseoeot, ateraal Laborstory OC_} __ — }
C ) | W T of | Final sumber ol inrvee [A= Poaweight (mg)] B =Fon¢Larves | Latvee weighi (my)] Weight/Buviving | Masawright/ Surviving] Coefletent of Welght/ Inittel aumberof| Moo sarvivel [ Maoa weight/ Initial [CoeMiclent of verintion] Pescent méncfion from
arvee wight (we) =A-B sumber oftarves (me) | namberefintves (mg) arves (mg) [0 ’ contrel (%)
. o rvas) (%) . (=) wener ol larvas) (%) !
A > ) 4.7] 20.59 32 582 0.582 ;
~ B ) ) 4.55 21.24 .69 0.669 .669 i
Control o 16 VT3 3168 18 718 0.663 8.7 5918 100.0 0.68) .7 Not lppikl: ble
l_! 10 4.75 21.58 6.83 [{ 6_&3L 633 . i
E 6.01_ 227 X 676 0.676 ;
F 4.68 20. 2. .62 .62 .
10.98% G 77 ETNY 737 X 0.676 70 37 100.9 0.676 7.0 -2.?
H ) 4.71 21.42 6.71 671 .67 :
) 9 5.01 20.92 59 .657 .59 .
4.29 20.70 4 .641 .64 ;
% i o Sia n s 0.648 10 Yom 75 8.632 “ “
L 4.42 20.92 .50 .05& .650 !
M 5.05 21.34 6.79 ).679 .679 ]
N 4.27 20.56 6.29 0.629 .629 y
K - = 0.663 . X
arm O ) 4.47 21.58 .11 .711 59 .711 1000 g b 0.0:
P 1 C 4.31 20.65 .34 .634 0.634
Q C 4.34 20.16 5.82 .58 .5 :
R C 4. 22.04 7.18 .71 .7 |
2% : - ‘. = : . 0.641 109 5 1006 o4t 103 34
T ) 10_ L% 21.5: 652 682 68 ;
[V] 10 4.93 22.10 7.12 .712 1712 ?
Y 4.7 .66 91 .691 .691 :
100% W 513 3134 9 X 629 0.658 1.7 00 100.0 0.658 .7 0.7.i
X 5.83 22.06 .21 6}_]__ .621 :
Y 9 4.34 0.26 5.92 0.658 .592
Z [i 4.79 1.35 6.56 0.656 .656 :
100% Intaki 0.6 57 ] g :
Intake AA 393 5.99 6.06 0.606 >4 606 ”s 0. 8 s
BB 4.43 1.45 .97 .697 .697 J
Quin jor; MSD = Mininmm Sigaificant Difference !
Duanett’s MSD valne: 0.0862 PMSD = Percent Miskmum Significant Difference !
PMSD: 13.0 PMSD iv & messure of test procision. The PMSD js the mininum p difference b the control and treatment that can be declared statistically significant in 3 whole efffuent toxicity test.
On sveruge, asignificent difference occurs for B 1 Testing Solutions, Ine. ch icity tosts when a toxicsnt reduces Pimepheles growth by 13.2% from the control (determined
mtake; through reference toxicaot testing). ' '
Dunsett's MSD valye: 0.0731 Lower PMSD bound detecrnined by USEPA (10th percentilo) = 9.4%.
PMSD: 11.0 Upper PMSD bound determined by USEPA (P0th percentile) = 35%.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Efftucat Toxicity Applications Under the Nations! Pollut

The lower sad upper bounds wers calculated by the USEPA using 205 tests

o

&

d from 19 Isb

Bliminstion P

BPA-833-R-00-003. US B,




TVA / Sequoyah Nuclear Plant, Outfall 101

I o . Nontreated e
November 01-08, 2005
Statistical Analyses
- _ Larval Fiah Growth and Survival Tast] Day Growth -
SurtDste:  IUU2005 TestlD:  PpFRCR SampeD: TVA7 SQN Outtall 101, Nos-treated
BodDate:  11/272008 LabID: ETS-Bavir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocot FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephalkes promehs
Camments:
Conc-% 1 2 3 4
D-Control 0.5820 0.6690 0.7t80 0.6830
1098 0.6760 0.6210 01370 0.6710
2 0.59t0 0.6410 05450 0.6500
09 0.679C 0.6290 on1o 06340
n 0.5820 0.71%0 05810 0682
100 0.7120 0.6910 0.60%0 0.6210
Transform: Ustrassformed 1-Taded Tsotonic
Cenc-% Mean N-Mezn Mess Min Mex = CV% N tStat Criticat MSD Mexn N-Meax
D-Control 0.6630 1.0000 0.6630 03820 0.713%0 1.718 4 . 0.6656 1.0000
1098 0.6763 1.0200 06763 0.6210 0730 7.025 4 «0.370 2410 0.0862 0.6696 1.0000
2 0.6320 0.9532 06320 0.5010 0.6500 4364 4 0.866 2410 0.0852 0.6486 0.9685
429 0.6633 1.0004 06633 0.6290 0710 5876 4 «0.007 2410 00862 0.6486 09685
n 0.6408 0.9664 0.6408 0.5810 0.7180 10921 4 0.622 2410 0.0862 &“86 09685
100 0.6583 0.9928 06583 0.6090 07120 .74 4 0433 2410 0.0862 0.6485 09685
© Aux Tests Sttistic_ Critleal Skew Kart
Shapiro-Wik's Test indicates normal distribution (p > 0.01) 0958355723 0.884 -0.0946839  +1.10001503
Bartletrs Test indicates oqual p=07) __24smoTTs  1s08s2mm
Hypothesls Test (1-tal1, 0.05) NOEC LOEC CuV TU MSDa MSDp MSB MSE F-Prob af
Dunnett's Test 100 >100 1 0.086238688 0.130073433 0.001059367 0.002560944 0.8330639 518
Treatments vs D-Control
Linesr Interpolation (200 Resamiples)
Paint % sp $5%CL@Erp) _ Skew ‘
1C05 >100
ICto >100
Ic1s >100 1.0
120 >100 09 ]
1c2s >100
1640 >100 08
1CS0 >100 0.7 4
0.8 1
0.5 4
04 4
034
0.2 9
01 9
4
0.0 $~= R CEn D
o1 ety v Yorr
° 20 40 ) s 100 120
Doss %
Dese-Response Plot
2.3
or} I -I- 4
.1 4 T
o"'?-..----....o---.-l.I'-.-.l..‘....l--.--..“.'.--. '.ll..-ltit..'«nlo.“w
of significance
058 3
© 044
Q0a
0.2 4
0.1 3
]
] T

D-Conirol

1098

22
439 4
72 4

100

sqn_11-01-05data



TVA / Sequoyah Nuclear Plant, Intake

- . N . Non-treated
November 01-08, 2005
Statistical Analyses
_ — — Larvai Rk Growth and Sarvivai Twtd DayGrowte
Stat Date: 117172008 TestiD:  PpFRCR. Sample ID: TVA/ SQN intake, Non-treated
EodDete:  1L/272008 LabID:  ETS-Bavk. Testing 8ol Sample Type: DMR-Discharge Monkoriog Report
Sample Date: Protocok  FWCHR-EPA-R21-R-02:013 Test Species: PP-Pimephaks promels
Commentx:
Conc-% 1__ F] 3 4
D-Cantrol 03820 0.6690 0.7180 0.6230
100 05920 06560 06060 06970
T Ustransformed 1-Talled lsotanle
: Conc%  Meun _ NMean ~ Mem Mia___ Max V% N tStt  Critieal _~ MSD Moz N-Mox
D-Control 0.6630 1.0000 0.6630 0.5820 0.7180 718 4 0.6630 1.0000
0 067 0519 0BT 0NN 067 754 4 0572 153  00TL  0®7T 09619
Auilary Tuts Sutistlc Critical Skew Kart
Shapiro-Wilks Test mdicates normal detrbution (p > 0.01) C42614533 0749 DABIAL-0BOT007
P-Test indicates equal variznses (p = 0.77) LA104506 4746722794
MSDa____MSD MSB MSE____F-Prob A

Typothess Test (1-al1, 8.05)

Homoscedastic t Test indicates no significant differences 0.07306705 0.110206772 0.001275125 0.002227792 0526889384 1,6
Treatments vs D-Control
Lincar Interpelation (200 Ressmples)
Poiat % SD 95% CL(Exp) Skew
1c08 >100
1cio >100
1c1s >100 10
1C20 >100
1C25 >100 o9
IC40 . >100 0.8 4
1C50 >100 071
0.81
0.5 9
04 9
0.3 4
0.2 4
0.1 4
——
0.0 ” 3
° 20 40 © 0 10 120
; Dose %
i
; B Dase-Respouse Plot
3 T
L L es
Ll !
i [
; £ i { : 1-tall, 0.05 leve!
L P 3
: of significance
£ 053
‘EOA 4
- 03]
024
14
[
g

D-Convol

sqn_11-01-05data



Environmental Testiné Solutions, Inc.

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

Client;: TVA

Facility: Sequoyah Nuclear Plant

NPDES #: TN 0026450

County: Hamilton
Treatment: Non-treated

Outfall: 101

Project#: __ 2111%

Dilution preparation information: Comments:
Dilution prep (%) 10.98 22 439 7} 100

Efflucnt volume (mL) | 274.5 550 1097.5 | 1800 2500

Diluent volume (mL) | 22255 | 1950 | 14025 700 0

Total volume (mL) 2500 | 2500 2500 2500 2500

Test organism information: Test information:

Organism age: <24 -Aoul.é oD Randomizing template: |ovpdGe <f u\ITE
Date and times organisms | 1}-0V-0S G1B) Ta 1000 Incubator number and
were born between: . shelf location: _ZEZP 32
Organism source: - 162506 A~-F YCT batch: CAran-0S
Transfer bowl information: | pH=141 Temperature = 24.% { Selenastrum batch: 10°1b- 0S
Daily renewal information:
Day Date Test initlation, Control water Sample numbers Analyst
renewal, or batch used used
termination time MHCW
M 1o 1024058 losem.orvoz| A
! \-62-0S 10194 10-24.c68 |osipal .oz \:: oz, ;\\
. ‘ L)
2 1-63-0S 10 ("'\ 10-31-05 A josuaz i—%ﬂ—a’ﬁ? Arl
3 g Nl
1-oq-0s 1020 10-3105 & |0S\102- A\
¢ eses 1023 | oS A josied.onoz | A\
S |ivoees lozs | N-onos8 |osnenermsz | A
6 1-0C1-0S 10171 1\-0S-0S A josined. o1 02— d&
7 In-ot-os 1L A\
Control information: 1 | 2 Acceptance criteriy Summary of test endpoints:
% of Male Adults: o/ ANA S20% 7-day LCS0 2107 |
% Adults having 3 Broods: | /007 ] (007, 280% NOEC 1007,
% Mortality: 0% | o7% $20% LOEC 21007
Mean Offspring/Female: 2.1 1 2.1 | z150offspring/female | ChV 7 1007
% CV: 4.8%| 1.8% <40.0 % IC25 21007
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Environmental Testing Soiixtions, Inc.
Species: Ceriodaphnia dubia _
Client: Sequoyah Nuclear Plant - Non-treated Date: _ 1\-0\-CS
CONTROL -1 | Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced [e) ololo (@) o 0 (e O (@)
Adult mortality w2 U7 ]
2 Young produced (®) (®) (@) O O 0O O (®) Q (@)
Adult mortality [ Y ) U — e | o I
3 Young produced Ol o (&) ol o ol Ne) O O10
Adult mortality Cle [ W ] e [ _
4 Young produced S5 1S 4 q Yy ) S o) 3 =)
Adult mortality L N Y [ WY [ VNN B W B VISR I R Y W
3 Young produced 13 Dl O |10 T EX o (@) o lO
Adult mortality ol w [ W B w |« . L |
6 Yourgproduced | > | O | § o | O a o il i
Adutt mortality | — (S I W |- — | - (W — | -

7 Young produced 1o 137t 1\ lb i\ s 12 12.1\S
Total young produced az{zel|lzl2s|3 l 24 3o 26| 26 zﬁ
Final Adult Mortality * [ L [ I [ [ |- L -
X for 3" Broods NI X I X 1> 1 1XxX | X X ]2 >
Note: Adult mortality (L = live, D = dead) 4 sfuT Greod

' ) Concentration:
% Mortality: 0%,
Mean Offspring/Female: 21.71
conc: 10.98% Survival and Reproduction Data
Replicate number
Day v 1 2 3 ] 5 6 7 8 9 10
1 Young produced O O (@) (®) (&) @) (@) &) (@] (@)
Adult martality [ L O O N e -
2 Young produced [e) (&) O OO 6 (®] (@] O ©)
Adultmortalty | \_| \_ | \_ [ R DO O S M [ U ) SN ) W
3 Young produced O O Q OO O (&) O o (@)
Adult mortality Cl Ui U oo o [
4 Young produced j l-{ 3 E u L—l d S =) §
Adult mortality ] T Cl C — | [
5 Young produced T Ne) i\ 1O ) I (@) 1O IO 1721
‘ Adult mortality | CTTCje oo ue oo
.6 Young produced O 1\ (o) (@) O 1O 1\ O O O
Ault mortality (o I O N L T S -

7 Young produced { | 2_ l§ 13 b 13115 ].1S 1Z 1S |\
Tota! young produced 21 3 o 2-1 29 28 30 30 27 s 26
Final Adult Mortalicy e e Jue N~ T TC T U e (o
Note: Adult mortality (L = live, D = dead)

Concentration:

% Mortality: 0%
Mean Offspring/Female: 28.4

% Reduction from Control: | - 2.5% |
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Environmental Testing Solutions, Inc.

Page 3 of 7

Species: Ceriodaphnia dubia

Client: Sequoyah Nuclear Plant - Non-treated Date: _ {\-0\-0OS
cone: 22% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 s 6 7 [} 9 10
1 Young produced o (&) o (&) O O O O oY Ne)
Adult mortality ol U L ] L |y [ N I W L ) -
2 Young produced [&) Ol 6 A [ O O (@) [e) O 10
Adult mortality U o] o L U ] U Ul
3 Young produced (o) () (@) [6) Ne) (@] oX e} @) O
Adult mortality — ] ] W O |V I RN U B W
4 Young produced O] of d s U} 9 Y =\ [T
Adult mortality [ &) S W L W O U I U [ (W -
5 Young produced tl 0O s) 2 O (@) O) 121 O t\
Adult mortality [N L N U (N O I S
6 Young produced O 12|14 IS 10110 1\S Ol | O
Adult mortality [ R I L D |« |}
7 Young produced | o 14 A3 [\S 113 116 114 17 | \3 |1vD
Total young produced zQ 30 3\ 3\ {2 Q 30 3\ 33 2:.? 28
Final Adult Mortality (R N R I O I U I O S A ..
Note: Adult mortality (L = live, D = dead) R r BRood ‘
Concentration:
% Mortality: Ot -

Mean Offspring/Female: 0. O
% Reduction from Control: | - &. &7

coNnc: 43.9% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 s 6 7 8 9 10
1 Young produced O ol O O O] O (o] He) OB
Adult mortality W B Y L L rL (U I T
2 Young produced O O (@) Ol O O @) (@) Q1O
Adult mortality [ ! (R L= (- — ] C
3 | Young produced o) o) (@) O O [®) [o X Te) O 10
Adult mortality |l W L] o | U |- . C ]
4 Youngproduced | o | S 4 3 S |4 jH '4 S 1 4
Adultmortality | L | | L_ L_ O Lju U]«
5 Young produced i o [*221 O O10 |O Ol12]10
Adult mortality _ | (. .. - (S -
6 Young produced H- { (o) 12112 | 1\ 1S 12 10 (@) 1D
Adult mortality [ . [ [ L - - (W _
7 Young produced | 7] s lé LBL 1 | IS |18 16 |§ 1S
Total young produced 35 '30 3 l 2 ¢ 32| 32 aq .30 32 Z‘?
Final Adult Mortality (1 G [ L U S I
Note: Adult mortality (L = live, D = dead) +5o 7 &20D
+ Concentration:
(aed oves % Mortality: 0%,

Mean Offspring/Female: 3i.1
% Reduction from Control: {-)2.3%




Page 4 of 7 '

conc: 100%

Survival and Reproduction Data

Environmental Testing Solutions, Inc.
es: Ceriodaphnia dubia
?le:zf:it. Sequoyah llzluclear Plant - Non-treated Date: _\\-0\-0S
conc: 12% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 s 6 7 8 9 10
1 Young produced o) o) e [a) (&) o0 O O (&)
Adult mortality ol \_: U ] )
2 Young produced Ol O Ol ol o1 D O @) ol 0
Adult mortality w | Y I Lé._ | [ 4\: — \; ;s
3 Young produced (@) (@) [a) ) O (&) (@) [a) O )
Adult mortality | u Ol U] U ] O W
4 Young produced q 5_ b o o [ ] s (| \{=
Adult mortality (S | . | C . | w
5 Young produced O |12 5-= =_S OO (@) (@) 1> O |
I , Adult mortality | [ T Y -
» 6 Youngproduced | 13 | O it lizwva |y o I
- Adult mortality ] — | v w W I I
I 7 Youngprodueed | |4 [ 1S [ 14 |18 [1d [ 1S 1171 |\ 1194
.- Total young produced 36 32 |30 a3 21 30 3 | 3 G 233 3\“
I : Final Adult Mortality - |- L |- ] [ |- | g -
Note: Adult mortality (L = live, D = dead)
Concentration:
' ' % Mortality: 07,
' Mean Offspring/Female: 32.6
- % Reduction from Control: | ~11.17§

Replicate number
Day 1 2 3 4 s [ 7 3 9 10
1 Young produced ) O 10O O 1O (®) oOlo IS O
Adult mortality | | - [ - __ — |- - -
T2 Young produced % Q O é ) 5 O [@) O Q.
Adult mortality U I A i Y A - -
3 Young produced Of O (®) z S Qr (@) 0= (@) S
Aadattmortality | oo ] ] ] U] [ ] O]
4 Young produced 4 S A = 4 b “q414 ! S
Adult mortality W L I [ - - —
5 Young produced Q |¥| 1221 10 Ol oo O Tg \S |
Adult mortality | R | L_—C- - | [ (- |- L
6 Young produced |. 4 1 (#) 0 14 i 12] 12 |O (@)
Adult mortality [ [ L - L |- — L (i (-

7 Young produced 17 l? 11 13 19 4= 1o ‘§ 15 [
Total young produced 35 | 32 33 21 33 32 | 32 34 32 3L
Final Adult Mortality L U NN S N N N L L N -
Note: Adult mortality (L = live, D = dead) 4507 &RSOD

Concentration:

% Mortality: o%
Mean Offspring/Female: 32.6 |
% Reduction from Control: | =17.1%7.




Species: Ceriodaphnia dubia

Environmental Testing Solutions, Inc. Page 5 of 7

Client: Sequoyah Nuclear Plant - Non-treated Date: _j1-0\-0S
CONTROL -2 Survival and Reproduction Data
Replicate number
Day 1 2 3 4 E] 6 7 8 9 10
1 Young produced O] ol ol o (®) Ol 610 Ol
v Adultmortality | ] \_| | | ] L | U I W N N S
| 2 Young produced Ol Ol O lal el e} O (@) OO
i Adult mortality (U R e Li [ - ) U
3 Young produced | (D (@) o) O ol Ke) (®) O] 0 10
Adult mortality _ o U el eluwel Wl u L
4 Young produced D | S Q W | s g 3 q d 14
Adult mortality | VR B WO I W I (- LU N
3 Young produced [fe) 12| 4 )W 1\ O 11O o | O 1
Adult mortality o | - | | - . L L N
3 Young produced Ol O] oo () 121 Ol a 1) @)
Adult mortality (- — o [ L L (L -
7 Young produced § 1B | 177 14 lo 113 |13 1l Wy |14 |§
Total young produced 20 3q 21 31 24 24| 24 21 29 | 30
Final Adult Mortallty (N N O L O N I L
Note: Adult mortality (L = live, D = dead) .
Concentration: ’
% Mortality: 0%
Mean Offspring/Female: 24.1
conc: 100% Intake Survival and Reproduction Data
Replicate number
Day 1 2 3 4. 5 J 7 8 9 10
1 Young produced o) Ol o O |0 O (@) O1LO | O
Adult mortality — Lsa | S O\ g& | Y L S [
2 Young produced [®) O O /&) (@) Ol O O E ; (@)
Adult mortality U U U Ul L] e To O
3 Young produced OClOoO o O O L O O O O O
Adult mortality il O W O T O
4 Young produced S| s q o 4 [=Y q (=} u]
Adult mortality L - | G I W B A | | ORI W | W U
5 Young produced OO | 1\ O O | \3 O]110 \Z 1 2]
Adult mortality Ul O O w (- (- C Ll o
6 Youngproduced | [} ] )\ | O 12.] 10] © ] o]lo] o |
Adult mortality e |G o | - CT Ul T ] G |-
7 Young produced JZQ l_b L |19 l? 17 115 | 20 1£ | 21
Total young produced 3, |22 at as| 29 |3 B{' ad | 31
Final Adult Mortality | U I N D N D S ) o | U 7 U
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: 0%,

Mean Offspring/Female: 33.6

% Reduction from Control: | ~15.57%




TVA / Sequoyah Nuclear Plant, Qutfall 101

Non-treated
November 01-08, 2005

Verification of Ceriodaphnia Reproduction Totals

2%

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

November 01-08, 2005

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

Profect number: 2178 Revelwed by:
Concentration Replicate number - Survival | Average reproduction Cosfficientof | Percent reduction from
(*%) 1 2 3 4 5 6 7 8 9 10 (%) (offspring/female) viriston 04) | pooted comtrels )
i
Contrel -1 32 28 26 25 n 24 30 26 26 29 100 277 28 Neot applicable
10.98% 27 30 27 29 28 30 30 27 30 26 100 28.4 5.6 25 ,
22% 29 30 31 3t 28 30 31 33 29 28 100 30.0 52 83
43.9% 33 30 31 28 .32 32 34 30 32 29 100 31.1 6.0 -123
72% 36 32 30 33 31 30 3 36 33 34 100 326 6.8 -17.1}
100% 35 32 33 27 3 32 32 34 32 36 100 326 74 -17.1E
Centrol -2 26 34 27 3 29 29 29 27 29 30 100 291 78 Not applicable
100% Intake 36 32 n 35 29 35 3 34 34 37 100 33.6 7.2 -155
: j
Qutfall 101; . MSD=  Minimum Significant Difference :
Dunnett's MSD value: 2.148 PMSD=  Percent Minimum Significant Difference
PMSD: 7.8 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared mhstwdly
significant in 2 whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, Inc. chronic toxicity twts when
Intake: a toxicant reduces Ceriodaphnia reproduction by 9.7% from the control. |
Dunnett's MSD value: 1.821 Lower PMSD bound determined by USEPA (10* percentile) = 11%. :
PMSD: 6.3 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 chmmc*

reference toxicant tests.

i
i
i

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 Pmtecﬁon

Agency, Cincinnati, OH.

|
i

i
i



.. TVA/Sequoyah Nuclear Plant, Outfall 101

Non-treated
November 01-08, 2005
Statistical Analyses
Ceriodsphnis Survival and Repreduction Test-Repreduction
StartDate: 112005 TestID: CAFRCR Sample ID: TVA/SQN Outfall 102, Non-treated
End Date:  11/22005 labID: ETS-Ravir. Testing Sol. Sample Type: DMR-Discharge Monitaring Report
Sample Date: Protoco  FWCHR-BPA-821-R-02-013 Test Species: CD-Ceriodaphnis dubia
Commients:
Conc-% 1 2 3 4 — ] [ 7 L 2 £ 10
D-Contro] 32.000 28.000 26.000 25.000 31.000 24.000 30000 26,000 26,000 2.000
1098 27.000 30.000 27.000 29.000 22.000 30.000 30.000 27.000 30.000 26.000
2 29.000 30.000 31.000 31.000 22,000 30.000 31.000 33.000 29.000 28.000
49 33.000 30.000 31.000 28.000 32,000 32000 34.000 30.000 32.000 2.000
n 36.000 32.000 30.000 33.000 31.000 30.000 31,000 36.000 33.000 34.000
100 33.000 32.000 33.000 27.000 33.000 32000 32000 34.000 32.000 36.000
Traasforsa: Untrensformed 1-Talled Tsetonle
Conc-% Mean Nﬁuu Mean Mis Maz CV% N tStat Criticat MSD Mean N-Mean
D-Caatrol 27.700 1.0000 27.700 24.000 32.000 92.7% 10 30.400 1.0000
1098 28.400 1.0253 28.400 26.000 30.000 5.555 10 0.745 2287 2148 30.400 1.0000
2 30.000 1.0830 30.000 28.000 33.000 3.212 10 2449 2287 2148 30.400 1.0000
419 31.100 11227 31.100 28.000 34,000 5958 10 -3.620 - 2287 2148 30.400 1.0000
72 32.600 1.1769 32.600 30.000 36,000 6313 10 «5.217 2287 2148 30.400 1.0000
100 32,600 1.1769 32.600 27.000 36.000 7.402 10 - 527 2287 2148 30.400 1.0000
AlxM'l‘ull Statistic Critical Skew - Kurt
Kolmogorov D Test indicates normal disteibution (p > 0.01) 0.528656304 1035 008559173 -0.07714%08
Bartlct?s Test indlicates equal varianoes (p = 0.4 o AeMmON®4  1s08s272%4
othesis Test 9.0: NOEC LOEC [+ )7 TV MSDa MSDy MSB MSE F-Prob [
Dunnett’s Test 100 >100 1 2147790172 0.077537551 {a2x% 4411111111 1.0B-06 5,54
Treatments vs D-Control
Tinear Interpoiatios (160 Resampies)
Polut % )] 95% CL Skew
1008 >100
IC10 >100
ICc1s >100 = 1.0
1c2o >100 0.9 4
ics >100 0.5
Ic40 >100 0.7 ]
ICS0 >100 o8 ]
! 0.5 4
0.4 9
Bos:
g 024
0.14
00 $~—0 = —t <
0.1 4 ""-..,._
o'z‘ "".-.--.oc
€3 v ~ v v
° 2 ® ] ] 100 120
Dosa %
Dase-Responss Plot
L]
353 - T
o : I I I
E-X & of significance
20 3
815
10 4
53
0 v v v v
3 & pe r 4
e ¢ v

sgn_11-01-05date



_TVA/ S_éqnoyah Nuclear Plant, Intake

Non-treated
November 01-08, 2005
Statistical Analyses
. _ Corlodaphia Survival and Repredaction Test-Repreduction
Start Date:  11/1/2005 Test ID: CAdFRCR Sampke 1ID: TVA/ SQN Intake, Noao-trested
Bod Date:  §1/872005 1abID: BTS-Bavis, Testing Sol Samplk Type: DMR-Discharge Manitoring Report
Sample Date: Protocot  FWCHR-EPA-821-R-02-013 Test Species: CD-Cetiodaphnia dubia
Comments: )
Couc-% 1 3 3 4 s [] 7 3 9 10
D-Coantrol 26.000 34.000 27.000 31.000 29,000 2.000 25.000 27.000 29,000 30.000
100 36.000 32000 31.000 35.000 20.000 35.000 33.000 34.000 34.000 37.000
. Transform: Untransformed 3-Talled 1sotonic
Conc-% Mean N-Mean Mesn Min Max CV%' N tStat Criticsl Msp Mesn N-Mean
D-Control 2.300 1.0000 .10 26.000 34.000 7845 10 31350 1.0000
100 33.600 1.1546 33.600 2000  37.000 1.181 10 4233 1.734 1828 31330 1.0000
Autlllary Tests Statistic Gritical Skew___ Wart
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0986979127 0.868 0.080465966 0.153076601
P-Test indicates variences (p = 0.87) 1.117270827 6.541089535
esls Tost [ %] MSDu MSDp MSB MSE F-Prob of
Homoscodastic t Test indicates no significant differences 1.821454797 0.062592948  101.25  5.516666667 4.SE-04 1,13
Treatments vg D-Control
Linear Interpolation (200 Ressmples)
Poixt % 80 sBucL Skew
1005 >100 .
c10 >100
ic1s >100 1.0
IC20 >100 0.9 4
1c2s >100 - 0.8 4
Ic40 >100 0.7
Ic30 >100 05
oS 1
g 0.4 4
0.3 4
. é 02
0.1 4
0.0 $~rrrr —e
011 IR T P
029 ) °
o3 v v
[] ) 40 0 [ 100 120
Dose % :
Dose-Response Plot
40
% | 1
| ‘
‘ T e e aeana e J 100 005 el
o 5 =T of significance
20 4
15 4
10
54
0

100

#qn_l11-01-05data



Environmental Testing Solutions, Inc.

Page 1 of 6

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

Client: TVA

Facility: Sequoyah Nuclear Plant

NPDES #: TN 0026450
Project#: 2\18

County: Hamilton

Treatment: UV-treated

Outfall: 101

Dilution preparation information: v Comments:
Dilution prep (%) 10.98 22 439 2 100 | Each concentration was treated
Effluent volume (mL) 274.5 550 1097.5 1800 2500 for 2 minutes with a UV sterilizer
Diluent volume (mL) 2225.5 1950 1402.5 700 0 to remove pathogﬂﬂc
Total volume (mL) 2500 2500 2500 2500 2500 interferences.
Test organism information: Test infermation:
F_(lrganism age: 0.5 TT 23 poudsS oW Randomizing template: | @ 0@
Date and tinics organisms [ (h-z\-0S 132D T 1500 Incubator number; 3
were born between: 2
Organism source: ARS farch Pp  10-31-0S Artemia Yot number: . BEHRHT ]
Transfer bowl information: | pH = Temperature=  °C | Total drying time: 24-Hoves
113 24.0) Date / Time in: 11-0R-0S| 1239
Average transfer volume: 10.4 0 - | Date / Time out: 1|-08-05| 124}
: Oven temperature: ’ L\'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 Jirores | —<| 1300 122§ 1024056 losicat.ovsoz| A
! uneeos | onia \S20 221 10-24-058 |0si10B1-01%02. f-\¥
2 li@es | ons | 1526 1230 |ioaies A Jostioz.iesia |
3 n-o-¢s | 0856 1S03 137 16-31-65& |0e1102,12% 13 gjﬁ
4 N-c5-05 o84s | 1MsO TR i\-az-0S A |osnod.olwoz é\
> luoves | ogyz 48 n3o -ca-05 & Josnod.otwez] M
§ Jiveres | 084S | uS2 nz1 2R
7 iFod-0S |. - R ngz‘i Jﬁ
Control information: Acceptance criteria Summary of test endpoints:
1 % Mortality: 0% $20% T-day LCs 2100%
" | Average weight per initial larvac: 0.LbSO | i =y W F NOEC 1007,
- | Average weiggt per surviving larvae: | 0.LS0O 2 0.25 mg/larvac LOEC Y1007,
o ChV > 1007
ICys Y 1007¢




| Species: Pimephales promelas Date: _j1-0\-0S

Client: TVA / Sequoyah Nuclear Plant - UV-treated

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

Ioj10jIojto L rojoj/0liojto (/0 1701} 10
10 [10 |/0 |10 |10 | 1O] ‘0| 10]/0 |70 /0|20
Jol{/o /o jiolwo 1o/ (/200?000
0 {10l |wlw|olwlio]lioliolwolo
;0 [10 |10 |10 JiD |0 |10|i0|?D|to |0 |10
10 /0 |/© [0 ]10 |10 |10 |10 JIO | 70 |/0 [{10D
/0 |10 10D (1O (/0| /0liI0OLI0O |70 |10 7D

7 ILer s

© IO JID. | Ol /QLI0DJIO}I0O]| 10]10 [(O-

0

N

17, ]

6

A = Pan weight (mg) e
et oo ¥ 122 | 1493 1500 | 15,00 14.98 [ 1021 | 133 [ 1599 ) 531452 1435 | v

B = Pan + Larvae weight

(mg) : 4 . . 2340|2163 | 22.6L] 20.249] 21.08] 21,15] 2. 3
Anstyst: ;[, 5 224742 {2223 {2063 2008 2183 |22 _

Larvae welght (mg) = A -B
A .25 [L.80 6. 3T [L.ST [L80 [1.18 |61 ez ka2 [L.4F [e.4O |L.b

Weight per initial pumber ) . .
oflarvae (mg) b | & LM o O Qe ‘ga’ RIS “\:\
= C/Initlal sumber oflarvae | @ v o o}‘ 0\.0 o o S 0{9 o\! 0}9 v

Av‘er;ae Percent
wel t
|nmg'at per ::::::mmu 0.650 o.\ﬂq ..l..87.. o.b%’l 2.0%

number of (%)

Llarvae Smsl

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

Calculations and data reviewed: é_

Comments:

'. '];:xii'ironmeﬂtal Testing Solutions, Inc. 7 ‘1‘?’83°2°f 6



Environmental Testing Solutions, Inc. |

Date: _I\-01-0S
Survival and Growth Data
Day 43.9% 72% 100% :
M N 0 P Q R S T U \4 w X
0
IOLI0 6 |40 J10 |16 |10 ] 1010 |70 |16 |10
1 olwo|mwllwlwolo lolwlo]|o]ro]ro
? 1o{10|olto|o |10 ]10]0 |10 |0 |10
3 |l |io] wlw|w {wolio|n |00
‘ 1© 1o lto {tolwo o lwofioliolw]io] 0
S
IO l10]/0t0 070 |10 |10 }/O |10 |0 |10
6
O [0 {10} /10]/0}10]70]|(0]17/0] (/0|70
1S
’ 044 w0 {0 |ic|w |0 | 0] |w]|ol|o
A = Pan welght (mg) ) : ‘
i:::;'l:entmcatlon: rod | WA a7 4.5 484 |14 e | 14.29 W1 iys3 15.0% |14.30 14,5 7
B = Pan + Larvae weight qL
(A':gm q[ 2.1 2058 [21.54 2L [ 20. TV 2042 | 208k 21,23 | 21.0Y 216 2210|2103
. l.a-r\_ruwdght(mg)-A-B
1=C ' 6.5% {884 LT [ [813] L o] Af bS] uds |eb2| wdoje.s0
\-Velght per initial Rumber A : i v
flarvae (m | N Bl oy ol & b | \>
:C;;:lti(al ::xmherol'larvae \o‘, & ‘.I’\ \? ‘;\ \.’\o‘ \3‘ b‘-o \? - \.y \'9* L’o
o Q. o o o° ' o o (3] o \g
Avler;ge Percent
welght reduct!
llllﬂxll per m;cc:nntrol o.“so 0.0.79 0. U—lo '057& 0. qu 0. l '7;
mumber of %) .
larvae (mg)

oo Lot e e o e i e e o i e

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

Calculations and data reviewed: E§

Comments:

Page 3 of 6



Environmental Testing Solutiox;s, Inc.

Page 4 of 6

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - UV-treated

ll-o\-s

Comment codes: ¢ = clear,

Date:
Survival and Growth Data
Day 100% Intake
Y Z AA | BB
0
10 110 |0
! 1010 10 |10
2
O 110 | 10| 10
3
(010|110 |70
4
10j10]|/01]170
5 10110 |70 |10
6
0110 (10|10
7 |||
A = Pan weight (mg)
2:::;‘::e|;tmcatlon: o 'S'& ls.% '4.13 "“lq '
B = Pan + Larvae weight \
0 e Ymntr[r52] 7| 8 [
Larvae weight (mg)=A -B
=G ' Lot |86, ad [L.’S
et NN Y RN
= C / Initial number of Iameﬁﬁy D}D o}‘ 0\.9
Average Percent '
weight per reduction :
Initial fromcontrol | 0.1 -4.2%
number of %)
{ larvae (mE)

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: _éx

Comments:




TV A / Sequoyah Nuclear Plant, Outfall 101
UV-treated
July 19-26, 2005

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

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

Project swmber: 2178 Revelwed by: i
| Not for Compliance A Intermal Lab y QC ) !
Coscatration (%) Raplicate ] leitial namber of TFiasi samber of tarvad A = Pag wuight BePan ¢ Larvae l.-uvunlgk(-g)‘ Weight / Surviving Moan walght / Coefficiest of variation | Weight/ Initlal sumber | Mean survivasl Mean weight/ Corfiiclent of Porcont reduction from
larvee (wg) welght (me) =A-B wamber oflarvae (wg)| Swrvivieg wumber of |  (Monn ulghi por surviviy oftarvae (wg) ™) Initie] pumber of | varintion (Mema wight coutrel (%)
Tarvae (wg) Snhar of tarvas) (%) tarvae (wg) por ntial mamsher of hrvas) :
— v} .
A 10 10 16.22 2247 6.25 0.625 0.625 :
B 10 10 4.93 21,7 6.80 680 0.680 :
Contrel c 10 10 586 rET) 37 637 0.650 3 0637 1000 0650 37 Not applicsble
D 10 0 5.06 63 6.57 .657 0.657 i
. 10 ] 14.99 21.3% 6.90 .690 .690
F [ 1621 2340 7.19 .719 .719
10.9 X X
™% G [ 14.77 21.53 6.76 .676 0654 26 .676 1000 0.654 o -"'
H 0 ) 15.94 22.36 6.92 LG_”! 0.692 J
1 10 0 1437 2029 592 0.592 0.592 ]
J 10 10 14.59 21.08 6.49 0.649 0.649 i
% X 10 0 14.75 21.15 6.40 0.640 0637 50 0.640 1000 o.67 50 1‘?
L 10 0 14.65 2132 6.67 o.sg 0.667 !
M 10 [1] 16.09 22.67 6.58 0.658 0.658 ,
N 10 9 14.64 20.58 5.94 0.660 0.594 . :
4 0.667 4 X
B o 10 10 477 2154 67 0,67, ! 0677 il 0650 g .
P 10 10 4.55 21.26 6.7 Oﬂ 0.67 !
Q 10 [ 4.54 202’ 5.73 0.57. 0.573 i
R 10 0 4.46 21.1 6.66 D.666 0.666
n X . X X 8
% S D 0 14.2 20.96 6.69 .669 0.640 . 7! 0.669 1000 0.6¢0 74 I.S
T 0 D 14.77 21.29 6.52 0.652 0.652 !
U 0 0 14.57 21.02 645 0.645 0.64. !
v 0 0 15.0 21.69 6.62 0.662 0.662 .
100% 0.649 15 .0 0.64 ..
w 0 1] 630 22.70 6.40 0.640 0.640 100 4 15 o ¢l
X 0 0 4.53 .03 6.50 0.650 0.650 !
Y 10 0 588 12.5) 6.64 0.664 0.664 ‘
YA 10 10 530 22.16 6.86 0.686 0.686
100% 0.677 1 X
 fntake AA 10 10 423 2097 674 0.674 s 0574 1009 aidd 15 42
BB 10 10 6.19 23.04 6.85 0.685 0.635 |
Owtfall 101 MSD = Minimum Significant Difference . i
Dunnett’s MSD value: 0.0517 PMSD = Percest Mininwum Siguificant Differeace -
PMSD: 8.0 PMSD is a measure of lest precision. The PMSD is the mizimum p difference b the control and trestment that csa be declared statistically significant in 2 whole effvent toxicity test, On
average, 2 significant differemce occurs for Envil 1 Testing Sotutions, Inc. chronic toxicity tests when a toxicant reduces Pimephales growth by 13.2% from the control (determined thiough
Intake; . reference toxicant testing). i
Dunnett’s MSD valwe: 0.0258 Lower PMSD bound determined by USEPA (10th perceatile) =9.4%. H
PFMSD:; 39 Upper PMSD bound determined by USEPA (90th percentile) = 35%. '
The lower and upper bounds were calculated by the USEPA using 205 tests coaducied from 19 Ll ies for Pimephales growth in ch f tests. {
USEPA, 2000, Und: ding and A harge Elimination Program. EPA-83)-R-00-003. US Environmental Protection Agency, Cincinnsti, OH. ,

ing for Method Variabitity in Whale Effleent Toxicity Applications Usder the National Pollutant Di




TVA. / Sequoyah Nuclear Plant, Outfall 101

o B UV-treated
November 01-08, 2005
Statistical Analyses
I _ Larval Fish Growth and Survival Test-? Day Growth
Start Date:  11/1/2005 Test 1D: PpERCR Sample ID: TVA/ SQN Outfall 10], UV-treated
EndDate  11//2008 LibID:  ETS-Eavir Testing Sol Sample Type: DMR-Discharge Moaitoring Report
Samplk Dute: Protocok FWCHR-EPA-$21-R-02-013 Test Specics: PP-Pimephales promeks
Comments:
Comc-% 1 3 3 4
D-Control 0.6250 0.6800 0.6370 0.6570
1098 0.6900 0.71%0 0.6760 0.6020
2 0.5020 0.6490 0.6400 0.6670
a9 0.6580 0.5940 06770 0.6710
2 0.57130 0.6660 0.66%0 0.6520
100 0.6450 0.6620 0.6400 0.6500
hnfmin—mume_d_ 1-Tailed Tsstonic
Coac-% Mean . NaMean Mean Min Max CV% N +Stat Critlca} MSD Meaa N-Mean
D-Coatrol 0.645¢ 1.0000 0.6458 0.6250 0.6800 3.709 4 0.6720 1.0000
1098 0.6543 1.0685 0.6543 0.6760 0.7190 2588 4 2074 2430 0.0517 0.6720 1.0000
2 0.6370 0.9804 0.6370 0.5920 0.6670 5.028 4 0.594 2410 0.0517 0.6441 09584
29 0.6500 1.0004 0.6500 0.5540 0.6770 5872 4 -0.012 2410 0.0517 0.6441 09584
n 0.6300 0.9850 0.6400 0.5730 0.66%0 2075 4 0454 2410 0.0517 0.8441 0.9583
100 0.6493 0.9992 0.6493 0.6400 0.6620 1452 4 0.03 2410 0.0517 0.6441 09584
Anzlliary Tuts Satstic Critical Skew Kart
Shapiro-Wilk’s Test indicates normal distribution (p > 0.01) 0.894263983 0384 «1.08984758 0.760436643
Bartletts Test indicates equal variances (p = 0.25) _ 6584905624 150862724
_&’pjﬂuh Test (1-tall, 6.05) NOXC LOEC [+34 TU MSDa MSDp MSB MSE F-Prob 74
Dunnet’s Test 100 >100 0.051714098 0.079590762 0.001727475 0.000920903 0.148807772 3,18
Treatrents vs D-Control y
Linear Interpolation (200 Resamples)
Point % sD 95% CL(Exp) Skew
1C08 >100
icro >100
118 >100 1.0
1C20 >100 09 9
1c15 >100 0s ]
1C40 >100 g
1C30 >100 071
oe
05 4
0.4 4
3 03]
024
0.14 N _ N .
0‘00._..(..‘--...'_..----‘.---..:
FIP
02 v v - v
o . 20 40 [ <] 80 100 120
Dosa %
Dase-Response Plot
o8
i 07 ;—.——/E\T i J
i b d ]
g 6 e eneeeierererensncasnecdovsocenccoadirccsannsaschaccnnnoases] 1al 005 level
e ‘ I of slgr\illanco
053
O 0.4
=03
021
°1 3
0 v

10.96 4

22 4

439 4

100

sqn_11-01-05data



TVA / Sequoyah Nuclear Plant, Intake

e UV-treated _
November 01-08, 2005
Statistical Analyses
Latval Fisk Grewtk and Sarviva] Test-7 Day Growth
Start Date:  11/1/2005 TestID: PpFRCR Sample ID: TVA./ SQN Intake, UV-treated
End Date:  11/8/2005 TabID: ETS-Eavk. Testing Sol Sample Type: DMR-Discharge Monitoring Report
Samplk Dute: Protocok  FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promels
Lomments:
Canc-% i 2 _ 3 4
D-Control 0.6250 0.6800 0.6370 0.6570
100 0.6640 0.6860 0.6740 0.63350
Traxsform: Uatransformed 1-Talled Jsetonlc
Cone-% Mean N-Mean Mean Min - Max CV% N &Stat Cyitical MSD Mexn N-Mesa
D-Control 0.6498 1.0000 0.6458 0.6250 0.6800 3709 4 ] 0.6635 1.0000
100 0.6773 1.0423 0.677 0.6640 0.6850 1.532 4 «2.096 1.943 0.0253 0.6633 1,0000
Anxiliary Tuts Statistlc Critlcal Skew_ Kart
Shapiro-Wilk's Test indicates nonnal distribution (p > 0.01) 0.954809606 0249 0360875074 0.143968767
F-Test indicates equal variances (p = 0.20) 5399690151 4745722194
Epﬂh-h Test (1-tail, 9.05) MSDs MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.02549313  0.039236367 00015125 000034425 0.080913521 1,6
Treatments vi D-Coatrol -
Linear Interpolstion (200 Resamples)
Polnt % SD 95% CL(Exp) Skew
=] >100
c10 >100
ic1s >100 1.0
Ic20 >100 09 ]
Ic2s >100
140 >100 0.8 1
1C50 >100 : 0.7 1
0.6 1
0.5 4
é 04 1
0.3
0.2 9
0.4 9
0.0 $~———rvrerrrroes T _
0.1 - —r v -
[ 20 40 L) ] 100 120
Dosa %
Dose-Response Plot
a7
0.63
+
068 $ !
0.67
g 065 T
0.88
(]
E 0.64
~ 08 Feceosnccuvrecncosssrsscscnscscnesoncannsrensonssovasssscnnsdancae 1-all, 0.05 leve!
682 of significance
0.8¢
(X}
059
g

D-Controt

sqn_11-01-05data



TVA / Sequoyah Nuclear Plant, Qutfall 101

Non-treated

November 01-08, 2005
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1000.0)
Species: Pimephales promelas

Daily Chemical Analyses '

!

Project number: 2178 Reviewed by: s’)ﬁgn oy
I
Concentration |Parameter Day 0 Dsay1l Day 2 Day 3 Day 4 Day 5 - Day6 .. |
Initial Final Initial Final Initisl Final Initial Final Initial Final Tnitial Final Initis} Finsl -
pH (SU) 7.73 7.63 7.79 7.47 7.67 7.48 7.53 7.38 7.87 7.31 7.70 8.03 8.10 - 7.82
DO (mg/L) 7.9 7.8 7.7 7.4 7.5 7.2 7.4 7.0 7.7 7.3 7.5 7.4 7.7 7.2
Control Conductivity (umhos/cm) 314 315 306 310 314 313 310
trol — TAlkalinity (mg/L CaCO,) 59 58 59 58 53 58
Hardness (mg/L CaCO;) 92 87 97 95 93 85
Temperatare C) 24.6 24.6 24.8 24.8 24.9 24.5 247 24.6 24.8 24.2 24.8 24.4 247 | 242
pH (SU) 7.87 7.60 7.90 7.34 7.80 7.34 7.87 7.34 7.64 7.28 7.56 7.98 8.14 7.80]
10.98% DO (mg/L) 8.0 7.8 8.1 7.0 7.9 7.2 7.8 6.9 7.6 7.1 7.4 7.0 7.8 7.3
Conductivity (smhos/em) 295 298 288 298 292 295 296
Temperature (°C) 2.6 24.6 24.9 247 25.0 244 24.7 24.6 249 24.4 24.8 24.4 247 | 242
pH (SU) 7.86 7.61 7.84 7.43 1.73 7.34 7.84 7.33 7.64 7.29 7.56 8.02 8.14 177}
22% DO (mg/L) 8.1 7.8 8.1 7.1 7.8 7.1 7.9 6.8 7.7 7.3 7.4 7.1 7.8 t1.2
Conductivity (imhos/crn) 284 292 279 284 280 283 281
Temperature (°C) 24.6 24.6 24.9 24.5 25.0 244 24.7 24.4 24.9 24.4 24.8 24.4 24.3 b24.2
pH(SU) 7.83 7.59 7.81 7.44 7.71 7.33 7.80 7.30 7.62 7.30 7.54 8.04 8.14 7.86
43.9% DO (mg/L) 8.3 7.8 8.0 7.2 7.8 7.0 8.0 6.8 7.7 7.5 7.5 7.2 7.8 1.5
Conductivity (tmhes/cm) 256 264 254 . 256 - 253 253 . 247
Temperature ("C) 24.7 247 24.9 24.6 25.0 24.6 24.8 247 25.1 24.1 247 24.4 24.6 243
) pH (SU) 7.81 7.63 7.79 7.46 7.69 7.32 7.76 7.30 7.61 7.28 7.50 8.05 8.14 7.86
72% DO (mg/L) 8.3 7.9 8.0 7.3 7.8 6.8 8.0 7.0 7.6 7.2 7.6 7.2 7.9 7.4
Conductlvity (umhos/cm) 219 225 217 217 218 218 212
Temperature (°C) 24.8 24.6 25.0 24.6 25.1 24.3 24.9 24.7 25.1 24.3 24.7 24.3 24.6 24.3
pIL (SU) 7.79 7.61 7.77 7.47 7.66 7.33 7.73 7.29 7.59 7.31 7.47 8.06 8.16 7.89
DO (mg/L) 8.3 8.0 7.9 7.0 7.6 6.3 7.8 7.0 7.6 7.4 7.6 7.3 7.9 1.5
Conductivity (jimhos/cm) 184 184 182 177 191 181 183
100% Alkalinity (mg/L CaCO;) 63 62 67
Hardness (mg/L CaCO,) 75 85 63
Total Residusl Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 25.0 24.7 25.0 24.6 25.1 243 24.9 24.6 25.2 24.3 24.7 24.6 24.7 C242
pl (SU) 7.76 7.61 7.77 7.45 7.64 7.31 7.67 7.31 7.57 7.34 7.44 8.10 8.16 7.86
DO (mg/L) 8.3 7.8 8.1 7.3 7.5 7.0 7.6 7.0 7.6 7.2 . 7.6 7.4 7.9 7.3
Conductivity (pmhos/cm) 182 186 179 177 180 179 183
100% Intake |Alkalinity (mg/L CaCO,) 66 61 63
Hardness (mg/L CaCO,) 73 73 75
Total Residual Chlorine (ng/L) <0.10 <0.10 <0.10
Temperature (°C) 25, ll 24.7 25.1 24.6 25.0 24.5 24.8 24.7 25.1 24.1 24.8 24.4 24.8 24.4
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Environmental Testing Solutions, Inc.
Specles: Pimephales promelas Date: __|\-0\-0S
Client: TVA/Sequoyah Nuclear Plant - Non-treated
Daily Chemistry:
Analyst
Concentration ]| Parameter = i
CONTROL ] pH (S.U.) Z fg 7. (;_‘S
) DO (mg/L) . " .
M RS\L) Conductivity 5 06
: {pmhos/cm)
Alkalinity se E
{mg CaCO,/L) -
Hardness &1 3
| (mg CaCOyL) e
Temperature (°C) 2.4 24.5
~ 1 pH(S.U) 750 | 3.3Y
10.98% DO (mg/L) F-1 . 2
Conductlvity - o
(umhos/cm) A % % 25 5 1
Temperature (°C) 2d.6 . 24 24.7 2<.0 24,
pH (S.U) 6 | P &/ 264 [|7-93 1 +.33 | 7.
22% DO (mg/L) &.f . . _3-/ = T8 ’
Conductivity i ¥
(umhos/cm) 289 Sl 292 i 249 2
Temperature (°C) 2.6 4.6 Z\l q | =4-S 25.0 4.4 |
' pH (S.U.) 7.83 . Bl 1 1T-99 | =73 7.35 .
43.9% DO (mg/L) 83 & 8.0 .2 +-8 -O
Conductivity : i ;
e |20 B i
Temperature (°C) . . - 24. .
pH (S.U) 3.9 _19.C> A 2.9 |79 | 7-2Z
2% DO (mg/L) £3 g 3.0 .3 -5 .
' Conductivity
(umhos/cm) 27 || 22 | 2/ 7 RS
Temperature (°C) R WMo 2.0 _§ M6 %s. | ,7-q 2
PH(S.U) 7.29 ZF-C/ j?i 7.-v2 K ad 249 .3
100% DO (mp/L) 8.3 _8. 39 . Felo .
Conductivity - =
(umhos/cm) / gq R / 51{
Alkalinity
| (mg CaCO,/L) L3
Hardness s
| (mg CaCO,/L)
TR chlorine :
| (mg/L) <0410 B |
Temperature (°C) 23.0 2d.1 5.0 24, . .
pH(S.U.) 1326 1 7.0/ 297 | 7.45 -6 -2/
100% Intake | DO (mg/L) &. 4.6 . . 1T
Conductivity
(umhos/cm) / g'z
Alkalinity
(mg CaCO./L) Ll
Hardness
g_gCaCO,/L) 13
TRch)lorlne . < O-’O § . : : ) <0.10
Temperature (°C) 25.1 24.71 2s.1 24.6 2s.0 .S
Initial Final Initial Final Initial Final




Environmental Testing Solutioris, Inc.

Page 6 of 6

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant — Non-treated

Date: _{]-01-0S

Analyst

Concen-
tration

Parameter

CONTROL

HHSW

pH (S.U.)

DO (mg/L)

1T 770

Conductivity
{tmhos/cm)

Alkalinity
| (mg CaCOy/L)

Hardness

| (mg CaCOJL)

2.5

313

Temperature (°C)

10.98%

pH(S.U)

DO (mg/L)

Conductivity
{umhos/cm)

Temperature (°C)

22%

pH (S.U)

DO (mp/L)

Conductivity
(pmhos/cm)

Temperature (°C)

43.9%

pH (S.U.)

DO (mg/L)

Conductivity
{pmhos/cm)

Temperature (°C)

2%

pH (S.U.)

DO (mg/L)

Conductivity
(umhos/em)

Temperature (°C)

100%

PpH(S.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Alkalinity
| (mg CaCOyL)

Hardness

| (mg CaCOvL)

TR Chlorine (mg/L)

Temperature (°C)

| 100

pH (S.U.)

| 240

29.3

2.

“H.2

.31

T.39

AL

DO (mg/L)

Conductivity
mhos/cm)

Alkalinity

Hardness
mg CaCO4/L)

TR chlorine (mg/L)

Temperature (°C)

. zq

/37 ¥
(mg CaCO,L) : 3

=

7.2

63
as

1 <o0.1

2s.1 2d.

7.6

139

24. ¢

Y

24.&

3

Initial

Final

Initial Final

Initial

HE. Final

% Initial

3 F.inal

A VM#/!‘;&E



TVA / Sequoyah Nuclear Plant, OQutfall 101

Non-treated

November 01-08, 2005

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

Species: Ceriodaphnia dubia

Daily Chemical Analyses
Project number: 2178 Reviewed byE ;¥“ prnd
Concentration JParameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 |
) Initial Final Initiat Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 7.13 7.71 7.19 7.63 7.6 7.66 7.53 .55 7.87) 7.45 7.70 8.07 8.10f . 7.95
DO (mg/L) , 7.9 19 73 7.8 75 74 14 74 7.7 75 15 7.6 73] 1 18
Conductivity (mhos/cm) 314 315 306 310 314 313 310
Control  F4lkatinity (me/L CaCOy) 59 58 59 s8 58 s8
Hardness (mg/L. CaCO;) 92 87 97 95 93 85
'Temperature (°C) 24.7 249 24.6 25.1 247 249 24.7 25.2 24.9 24.7 24.7 253 249f | 248
pH (SU) 1.87 7.14 7.0 7.62 7.80 7.65 7.87 7.54 7.64 7.49 7.56 8.09[ 8.14 7.97
1098% |PO(me/L) 8.0 7.9 8.1 7.5 7.9 7.5 7.8 74 7.6 7.6 74 7.7 7.8 7.7
¥ Conductivity (imhos/em) 295 298 288 298 292 295 296
Temperature (°C) 24.8 247 24.4 25.0 24.7 24.9 24.9 25.2 25.1 24.6 24.7 25.3 25.1] | 249
pH (SU) 7.86 7.72 7.84 7.61 7.13 7.63 7.84 7.54 7.64 7.50 7.56 8.10 3.14 7.97
1y, |RO(mp/L) 8.1 8.0 8.1 7.7 7.8 7.5 7.9 74 7.7 76 74 7.7 7.8 2.7
Conductivity (tmhos/cm) 284 292 279 284 280 283 281
Temperature (°C) 248 247 24.5 25.3 24.8 250 24.9 252 25.1 24.9 24.7 25.2 25.1 249
pH (SU) 7.83 7.4 7.81 762 71 7.61 7.80 7.53 762 7.51 7.54 8.11 8.14 796
3.9% DO (mg/L) 3.3 8.0 8.0 78 7.8 75 8.0 7.5 7.7 7.6 1.5 7.6 7.8 7.9
. Conductivity (umhos/cm) 256 264 254 256 253 253 247
Temperature (°C) 24.8 247 245 24.9 24.9 24.9 24.9 25.2 25.1 249 24.8 25.2 25.0 24.7
pH (SU) 7.31 7.10 7.79 7.62 7.69 7.59 7.16 7.50 7.6 7.50 7.50 8.11 3.14 7.95
2% DO (mp/L) 8.3 78 8.0 7.6 7.3 75 8.0 7.5 7.6 7.2 7.6 7.6 7.9 7.9
Conductivity (pmhos/em) 219 225 217 217 218 218 212
Temperature ("C) 24.8 24.8 24.6 25.0| 24.9 249 24.9 252 25.0 24.9 24.7 252 25.1 24.7
pli(SU) 7.19 7.13 .97 7.60 7.66 7.56 7.13 747 7.59 7.48 7.47 8.11 3.06] 792
DO (mg/L) 8.3 7.9 7.9 73 1.6 7.5 7.8 7.4 7.6 7.4 7.6 7.3 790 19
Conductivity (pmhos/cm) 184 184 182 177 191 181 183
100%  |Alkalinity (mg/L CaCO,) 63 62 67
Hardness (mg/L. CaCO,) 75 85 63
Total Residual Chiorine (mg/L) <0.10 <0.10 <0.10
‘Temperature ("C) 24.8 249 24.6 24.9 25.1 248 25.0 25.3 25.1 . 24.7 24.8 25.2 25.2 24.6
pH (SU) 7.16 7.73 7.71 157 7.64 7.54 7.67 7.48 7.57 7.50 7.44 8.14 8.16] ~_7.90
DO (mg/L) 8.3 7.8 8.1 7.6 7.5 75 7.6 7.4 7.6 76 76 7.9 7.9 7.8
Conductivity (Wmhos/cm) 182 186 179 177 180 179 183
100% Intake |Alkalinity (mg/L CaCO,) 66 61 63
Hardness (mg/L CaCOy) 73 e 75
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 24.8 24.8 245 24.9 24.8 24.9 24.9 25.1 24.9 24.8 24.8 252 25.0 249




Environmental Testing Solutions, Inc.

Page 6 of 7

| Species: Ceriodaphnia dubla
Client: Sequoyah Nuclear Plant - Non-treated
"Daily Chemistry:

Date:

\-ov-cS

_ Analyst
" | Concentration | Parameter
CONTROL pH (S.U.)
DO (mg/L)
HAsSW Couductivity
{umhos/cm)
Alkalinity
| (mg CaCOy/L)
Hardness
| (mg CaCOy/L) s
Temperature (°C) 24.1 24.4
pH (S.U) 7-80
10.98% DO (mg/L) 7
Conductivity
(umhos/cm) X Zﬁ
Temperature (°C) 24 .
pH (S.U.) 2.73| +-G3
22% DO (mg/L) 2.9 TS
Conductivity i ‘
(umhos/cm) 2 ?'7 g
Temperature (°C) 2. € 25.0
: -pH (S.U) ?-2) | 6/
439% DO (mg/L) 8 -3 .
Conductivity :
(pmhos/cm) 3 252/
Temperature (°C) 4.9
pH (S.U) 3L
7% DO (mg/L) 1.3
Conductivity
(umhos/cm) : 2/ i
Temperature (°C) . . Zs 249 24.4
pH (S.U) 339 . 7?22 12.92 | .60 7.4 2.S¢
100% DO (mg/L) [ ¢l . 7.6 .
’ Conductivity v :
(umhos/cm) / gz
Alkalinity
| (mg CaCOyL) b2
Hardness &S
| (mg CaCOy/L)
TR chlorine
O 1
| (mg/L) P it il k] < 0.l 4
Temperature (°C) N & ™S 4.6 Y. % .\ 24 .&
pH (S.U) 23 V.23 | 7-32 .5 LY | 7-SY
100% Intake | DO (mg/L) &> 8. 7. 7.5 .
Conductivity
(umhos/cm) / gz /% ] / ?—7
Alkalinity
| (mg CaCOYL) o G\
Harduness
| (mg CacoyL) 3 B S &
TR chlorine &£ < 10
| (mglL) 0./0 Iiziencil| ST TS ] <0.10k
Temperature (°C) 24. 8 . & .S Ji 9 24.€ 24.4
Initial Final Initizl Final Initial Final




Environmental Testing Solutions, Inc. Page 7 of 7

Species: Ceriodaphnia dubia

I Client: Sequoyah Nuclear Piant - Non-treated Date: __11-01-0S
Day
i 3 4 N ] dnN 5 6
- Analyst ﬁﬂb |
" Concen- | Parameter 5 e S
“ tration s o | SRR i , 3
E CONTROL | pH (S.U) 71-83 155 —’:[64 ) 2.20 % | €.10 1.45
B CDOSmEII) a‘_"l o ) 7, 7. 4 G v? 0y
onductivity
E MHSD | (Lmhos/cm) 3 213 3/0
Alkalinit =
E {mg CaCC’;;IL) 5q § " s&
Hardness p(\ <
| | (mg CacOyL) o7 , a3 S et
Temperature °C) | 24.7 . -4.4 24,1 24.1 2%.% 24.4 24.8
pH (SU) %% | 54 ':4:1&7‘ 799 | 7.56 | 397 | %1% [ 1.4
E 10.98% | DO (mg/L) 1. £X 3,0 X 7.4 T -3
Conductivity qu : Zq 2 2 qs_ 29 7 ‘
(pmhos/cm) . | , :
E Temperature (°C) .9 25.2-| 2s.\ 24. b 24,71 5.5 235\ 24.9
PH (S.U) 324 | 459 | Fq | 7.59 [ 7.94 12376 <4Y | 3.a1
22% DO (mg/L) _ 39 33 i 2.4 -7 -8 A
Conductivi ) R ; i
E (tamhosfem) 254 E 5l 280 | 263 , PN
Temperature (°C) 4.9 =N S.\ 2. 2.7 5.2 | TS 4.9
PHESU) . 1320 152 T2 | 2951 ~2.5% | 2.7/ < 1Y 1A
E 439% | DO (mgL) 20 | 35 i ) 7 2.5 . -2 K
B sy 250 25> [Fo | 702 B 2v? [EEE
{(pmhos/cm & gl i e X S |
! Temperature (°C) 24.4 28. 2. S\ 24. 24.& | 2s.2 | 2s.0 24.]
pH (S.U.) 3.2 | .50 Q.l ] 1.50 | 2.0 (¥4 8.1 .45
2% DO (mg/L) <0 3 2. 7.7 Z. Z-b 7- 1.
Conductivi : i ) :
5 ey |27 |GRME| 20 |REHE| 21 o (B
Temperature (°C) .4 2S. 2~ 5.0 - .4 2.1 .2 2S.\ 24,71
pH (S.U.) T332 947 . 2.9 ] 7.42 %-/7 8./ 42
i 100% 20 g;aggm =.% -+ B 7. 2.6 . . F
t .
(p::h:s‘;cm)ty ‘q'q' ; \On IQ‘ 4 1 %5
Alkalinity 2
l mCanC T R | et \;\ S | e e iy : _;.'
Hardness :
 (mg CaCOYL) Wi n ey ©35 BN . A
TR Chlorine (mg/L) R %] <0.10 W2 ROEL K
l Temperature (°C) 2s.0 25-3 25\ 4.17. 24.8& § 5.2 2S.2. 6 -
100 Jl;l;(S-U-) -l 3.d8 2.53F ] 7.9 7.4 ?.1Y <./6 ‘IAQ_
ol Flo | 3d | e |76 |7.6 |19 |39 |-
Conductivi : : ’
(umbosem) 133 180 _§ 119 @ e
Alkalinit ' .
gmgaC:CC))'ZI_.! i PR [ | 6 >
Hardness d
 (mg CaCOYL) S | s | ;‘5 e Vi ]
TR chlorine (mg/l) | EHcinmyy [« Dt A s 3 : SrLNG
Temperature (°C) 24.9 2s.1 299 | 24.8 24.& 25.2{ 280 24.9
Initial Final Initial Final Initial ¥R Fical Pk Initial % Final
* Hyhao %ﬁ R

oz Tor nans



TVA/ Sequoyah Nuclear Plant, Outfall 101 ,
UV-treated ,
November 01-08, 2005

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

Daily Chemical Analyses

Project number: 2178 : Reviewed by: é[mm

Concentration [Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day$s _ Day 6!
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final

pH (SU) 7.71 7.64 7.74 7.47 7.61 7.38 7.6 7.31 7.59 7.31 7.5 8.03 811} i 7.79

Control DO (me/L) 8.3 8.0 8.1 7.6 7.6 6.9 72 6.8 7.6 7.3 7.7 7.6 781 | 73
Conductivity (pmhos/cm) 300 312 298 298 298 302 290

Temperature (°C) 24.7 24.5 249 24.8 25.0 24.5 249 24.6 248 24.1 24.8 24.5 2500 . 243

pH (SU) 1.77 7.67| 7.75 - 7.50 7.61 7.35 7.59 7.30 7.50 7.31 7.57 8.04 8.13] ¢ 778

10.98% DO (mg/L) . 8.3 7.9 8.3 7.5 7.5 6.9 7.31 . 6.9 1.7 7.2 7.5 7.5 771 0 7.2
- Conductivity (nmhos/em) 297 307 291 295 294 297 287

Temperature C) 24.9 24.5 25.0 24.8 25.1 24.4 25.1 24.6 248 24.5 24.9 24.4 2490 | 242

JpH (SU) 7.75 7.63 .17 7.51 7.61 7.37 7.57 7.30 7.50 7.31 2.57 7.99 8.12] : 777

22% DO (mg/L) 8.3 7.7 8.3 7.6 7.7 6.9 74 7.0 7.7 7.3 7.6 1.5 1.7 7.2
* Conductivity (umhos/cm) 282 292 279 291 282 286 275

Temperature (°C) 249 24.6 25.1 24.5 25.1 24.7 25.1 245 24.8 24.6 249 24.6 249 | 244

pH (SU) 71.75 7.62 7.78 7.52 7.60 7.36 7.58 7.31 7.49 7.30 7.55 8.04 8.13] ¢ 7.80

43.9% DO (me/L) 8.3 7.8 8.3 7.6 7.9 6.9 7.4 7.0 7.7 7.1 1.7 7.3 7.7 ¢ 7.2
: . Conductivity (nmhos/cm) i 259 261 252 ‘260 : 254 257 252

Temperature (*C) 24._9 24.6 25.1 24.6 252 24.7 252 245 24.9 24.3 24.9 243 298] | 241

1pH (SU) 7.73 7.68 7.78 7.52 7.59 7.41 7.53 729 7.49 7.38 7.53 8.06 8.14] ' 785

72% DO (mg/L) 82 7.7 8.1 7.8 8.0 7.0 74 7.0 77 74 7.5 7.3 78] 73
Conductivity (pmhos/em) 218 226 216 222 221 222 220

Temperature (C) 25.1 24.6 252 24.6 25.2 24.6 25.2 245 25.1 24.3 25.0 24.5 248 | 242

pH (SU) 7.72 7650 . 71718 7.52 7.59 7.38 7.50 7.27 7.48 7.33 7.51 8.09 8.14] . 785

100% DO (mp/L) 83 7.8 8.1 7.7 79 7.1 7.5 7.0 19 7.2 7.6 7.3 78] 12
Conductivity (nmhos/cm) 186 193 183 181 185 182 185

Temperature (°C) 25.3 24.6 253 © 246 252 24.6 25.2 24.6 25.1 24.3 249 245 249 | 241

1pH (SU) 1.71 7.64 7.79 7.52 7.56 7.34 7.43 7.27 7.48 7.34 7.50 8.06 8.18{ « 7.83

100% Intake DO (mg/L) 8.3 7.7 8.1 74] . 7.8 7.0 7.6 7.1 7.8 7.2 7.6 714 80| 7.0
Conductivity (nmhos/em) 191 198 178 173 182 180 183

Temperature (°C) 25.2| 24.6 25.1] - 24.6 25.1 24.6 25.1 24.5 25.0 24.2 25.1 24.5 249] | 241
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Environmental Testing Solutions, Inc.

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant ~ UV-treated

Daily Chemistry:

Date: _ | -0\-CS

Analyst

Concentration

Parameter

CONTROL

pH (S.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

10.98%

pH (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

2%

pH (S8.U.)

DO (mg/L) _

Conductivity
_(umhos/cm) _

Temperature (°C)

43.9%

pH(S.U)

DO (mg/L).

‘1 Conductivity

(umhos/cm)

Temperiture (°C)

2%

pH(S.U)

DO (mp/L)

-

Conductivity
{umhos/cm)

2/8

Temperature (°C)

2S.|

100%

pH (S.U.)

F 72

DO (mg/L)

Conductivity
(pmhos/cm)

3
/%6

Temperature (°C)

5.3

100% Intake

pH (5.U)

DO (mg/L)

37/
3

Conductivity
{umhos/cm)

7
(7

Temperature (°C)

=z 1

XN.b

2S. 1

Initial

Final

Inltial




Environmental Testing Solutions, Inc.

Page 6 of 6

Species: Pimephales promelas Date: __11-0\-0S
Client: TVA/ Sequoyah Nuclear Plant — UV-treated
Day
3 4 N N 5
Analyst ) L= Ve
Concen- Parameter : ‘
tration i i 5 \
CONTROL | pH (S.U) -’,;'(Q/ 2.3l %55 2.3 17.97 05 | 6.
DO (mg/L) 2 4 .G [
Condu%%;ity
(umhos/cm) zqg 248 30z : 270 ;
Temperature (°C) 24. WM. 24. 8 e ) 24. & .8 S.0 Y
pH(S.U) ?75%'_ B20 1 350 .87 | B.0¥ | B3 13.98
10.98% DO (mg/L) -3 X .
Conductivity
{pmhos/cm) 2%-
Temperature (°C) S .\
pH (S.U) zs
22% DO (mg/L) z.Y
Conductivity -
(umhos/cml‘y 2?/
Temperature (°C) s\ |
pH (S.U) 7.5%
43.9% | DO (mplL) F.Y
Conductivity
(umh:slcm) 2@
Temperature (°C) “S.2.
pH (S.U.) P .
2% DO (mg/L)_ 1-¢ =+
Conductivi
(umhoé/cr;)ty 222 v_ 221
Temperature (°C) 2S.2 23.5 s\
pH (S.U.) +.50 427 | Q4G
100% | DO (mpn) 7S . [
Conductlvity
(pmhos/em) / 3/ 18
Temperature (°C) Xy Ay TS 25.\
PpH(S.U) F.9.3 23 1 948 . <.
100% | DO (mpr)
Intake ?’0 Q"l 318 7.2 76 ?‘ L/ g'o 7.0
Cenductivi
Temperature (°C) 25. \ 4.5 2s.0 4.2 2S. 1| 4.8 24.9 24.1
Initial Final Initial Final Initial AFinal A Initial Final
< _mens f’“‘& .




Environmental Testing Solutions, Inc.

"‘"/7.'8%

- Page YB

Page / of /
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model AR25 pH/Ion Meter
 Analyst | /D Iodide reagent: | /M2 28 /0.4 2)
Date analyzed | //~-0/-0S Acid reagent: | /) 2/ G5
Calxbratwn
SRR ERIEGRENEE]  0.10mgL 1.00 mg/L
Reference standard number TNss32S Znss3zz2¢

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.

Laboratory control standard:

#:] Blank (should be = <0.10 mg

OSJOE! (0]

5ou -/ox-zzaxx‘

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
. number (mg/L) {mg/L) . {acceptable range = 90 to 110%)
T55325 0.50 g 513 /02. ¢ s
Duplicate sample precision: )
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /{(S+D)/2]} x 100
number . (mg/L) ‘(:cceptable range = 10%) o
05108L0AINTT- 228 | o cof,  Mpe|S 400242 FEES '
I Duplicate daliesiiny D v0.0/%89 | —
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number :

TR Z0.0272
ZLe.ceSYe

e

/

/

>

]

e

775
Note: All samples were analyzed in excess of EPA recommended bolding time (15 minutes) unless otherwise noted.
Laboratory coni'rol standard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
Znss3zS 0.50 d-5/0 /02 %
Reviewed by [ TAWF
Date reviewed |__11.01.0%
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Environmental Testing Solﬁtidns, Inc.
- — —— e e e e - - — — “~Page S/ o e e
Page | of [/
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mp/L
Meter: Accumet Model AR25 pH/Ion Meter
Analyst | AAB Todide reagent: | /// 2/ 7B 9z
Date analyzed | //- 3-05 Acid reagent: | //V &16SS
Calibration:
T 0.10 mg/L 1.00 mg/L
Reference standard number ZNss3zs— | Trnss3e(

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/TVx100
number (mg/L) (mg/L) {acceptable range = 90 to 110%)
-,rhssazf' 0.50 O0-45% 7/.¢ %%
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residua!chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number (mg/L) (sccepnble nnge =k 10%)
0SH] 0% DZYCS fo0 | N0 Ca/m clear . | S40- 00524 |
\l/ uplicate 3 st D so. 0075, | -
Sample measurements:
Sample - Sample ID Residual chlorine
—fomber —_— — — (mg/L)
SR EEN] Blank (should be=<0.10 mgL) FEASUSARRESEHIREIEISHR) J0. O35/
051103, 0\ ,ocSa}u ble s07 G ht 7¢//w/a(¢w £ 0. 0052
o 1102 .12 54!3 10/ -FXHAR light Leiyt yhear <o- o093
10213 K540 Tr7 KR |linkt o, Nean £0.0007%
./ /
/ /
/ —
Note: All samples were analyzed in excess of EPA ncommmdcd holding time (15 minutes) unless otherwise noted.
Laboratory control standard:
Reference standard . True value (TVY) Measured value (MV) % RS=MV/TVx100
number (mg/L) (mg/L) (scceptable range =90 ta 110%)
_Zns53253 0.50 0.5/9 [03.8%
1
Reviewed by pzA
Date reviewed 1{-03-05




~-5L.37

Environmental Testing Solutions, Inc.

e e _ N W - D —
Page [ of_1
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model AR25 pH/Ion Meter

Analyst [ 1A Todide reagent: INR128

Date analyzed -0 5Q/ | Acid reagent: 1N AL S
Calibration:

SREEEENERESIEELEETE 0.10mgL 1.00 mg/L

Reference standard number

INSS32S | |

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:

% RS=MV/TVx100

Reference standard True value (TV) Measured value (MV)
number . (mg/L) {mg/L) (acceptable range =90 to 110%)
INSs3as 0.50 0.403 100.17.
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
pumber VA (mg/L) ('accepta_l?le ",ge.-*. 10%) _
S6 - 10] o S coqd| iEitia o)
0SLIbdp) ol 08I0y, Geoue | coqdl E
L Duplicate e B D c0.0942 | —
Sample measurements:
Sample Sample ID - Sample characteristics Residual chlorine
number (m
' 22 Blank (should be=<0.10 mg/L) [ESSESERTOHRTERnRATINEY £0.009Y ]
OsuLloz. | WA~ San - INT oo, Glecue «0.00vs5
csiio5ot| | Monnee WP 1paks il . Clot Lo. coHz2.
OSILS.D) RAF MeQyas, Lol Oloan. pachden) | 4022120
DS)ILSDHZ | Bebu, 55 | nocoton. Ueor £0.00214
PSS 0S.03 Nenshatte SS NO colon, (loost 0.0302.
05110S-OScusledd howo mUE [Casy, Clevdy . Wi pachdiy] <0-00B7
0s 1105.0V|Ajpatn Cony, WWITP |tan, (loaw L0-022]
0S105.0F | Seinlnos Lod nocoloc 0loos £0.0 1,
— ° ‘ e
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%)
INSSSAS 0.50 0.4A2 9a.u.
| Reviewed by JAS A~

UMD 0S

Date reviewed




Environmental Testing Solutions, Inc.

~ Alkalinity
(EPA Method 310.1)

Trovstadzd . 1606

Analyst

156~

Date analyzed 10- 30.0S

Matrix: Water, MDL = 1.0 mg CaCO4/L

Titrate samples to pH = 4.50 SU

Titrant normality and multiplier determination:

Time oded 1022,

pH of Normality Normality (V) of H,;SO, pH Factor or Multiplier
Deiogized | Titrant check Begin | End | Total = (5 m! Na2,CO, x 0.05)/E = (V x 50000)/ 100 ml sample
water reference | standard ml ml ml = (.25/E =Nx 500
=4.5S.U. number number (E) (acceptable range = 0.018 - 0.022)
4.9 | INReY | INRSE | 0.0 | 122122 O o5t 0.2
oL jun. 0.0 - 00 =~ 0.0mM | 0.0205
Laboratory control standard:
Refereace True value Sample Alkalinity (MV) | % RS=MV/TVx 100
standard number volume | Begin | End | Total | Multiplier | (mg CaCOy/L) (acceptable range
_ | (mgCaCOyL) | (ml) ml m | ml =90 to 110%)
IN K18 100 . | 100 |12 |zg|a.p| 102 26 agI.
_Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCO,/L) {(S - D) /[(S+D)2}} x 100
number (ml]) ml mi ml (acceptable range = = 10%)
104p.05 | SSWHab | 100 | 2.8 [94q(3) | 102 |5 32 I
4 Duplicate 4 3 l-l ﬂ 28.0 5‘ \ L D 5 2 -
Matrix spike recovery:
Reference Spike value | Sample Spike alkalinity (A)
standard number (V) volume | Begin | End | Total | Multiplier {mg CaCO,/L)
{mg CaCOy/L) {(mb) ml ml m! : .
INRIBS 30 |loo [#1 [328]| 34 | 102 X
Sample nlkalinify B) Measured spike value (MV) % R=NMV/SVx100
(mg CaCOyL) MV=A-B ~ (acceptable range
(mg CaCOy/L) =75 to 125%)
3z 49 969,
Sample measurements:
Sample volume | Begin | Erd | Total AlKkalinity
Sample number Sample ID (ml) ml | ml ml Multiplier (mg CaCOyL)
10. 484 | mis Hz20 loo 13281383 54 10.2 o
103U & { 363 |ws |50 | 59
0516250} | VA JJOE - 0o L8 |i.2|94d Q6
| oS 103502 d  INT 0.5 | zz6| 1.3 04
\ 257305 B.R A 102s) IS 229 |a,5| 3. |tD 4 NoT1o)
~
P
Reviewed by: I K~ I Date reviewed:
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Environmental Testing Solutions, Inc. Page ¢ of 3%
- e e e e e Kiﬁﬁﬁﬁiﬁ . I )
(EPA Method 310.1) — .
Matrix: Water, MDL = 1.0 mg CaCOy/L I e stanted 71310
Analyst | M Time d . o®
Date analyzed | 1.0t -0§~ 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 | Titrant check Begin | End | Total = (5 ml Na,CO, x 0.05)/E = (iV x 50000)/ 100 ml sample
water reference | ‘standard ml ml ml . =0.25/E =Nx 500
l =4.58.U. | number number (E) (acceptable range = 0.018 - 0.022)
4.25 [ wRied | Weis? |00 120 |iz.0 0.0209 10,4
I Laboratory control standard:
Reference True value Sample . Alkalinity (MV) | % RS=MV/TVx100
standard oumber (TV) volume | Begin | End | Total | Multiplier { (mg CaCOyL) (acceptable range
(mg CaCOy/L) (ml) ml ml ml . =90t0 L10%)
l INRIO2 100 100 | 120 || 92| 1o4d . Ot Au").
‘ Duplicate sample precision: . .
I Sample Alkalinity %RPD =
- Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(S - D) /[(S+D)2]} x 100
' number : (m) | ml ml ml {acceptable range = = 10%)
H 10-51.056] yikS H20 o |2 |Zalsa| wdg |5 HSG LT e
.L Duplicate L J2u8 |32 S. 3 d D 54 -
E Matrix spike recovery: :
Reference Spike value { Sample Spike alkalinity (A)
standard number (V) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
E (mg CaCOyL) {ml) ml ml mi
INRI® 50 o0 | 2,9 [3314]105 | oM 1o
l Sample alkalinity (B) | Measured spike value (MV) % R=MV/SV x 100
(mg CaCOy/L) MV=A-.-B " (acceptable range
{mg CaCOy/L) =75 to 125%)
l 59 51 - . \J0Z.02.
. Sample measurements: . s
3 Sample volume | Begin | End | Total Alkalinity
l Sample number ~___Sample ID (ml) ml ml ml Muttiplier (mg CaCO,/L)
' |o-31054 | mHe W20 100 |:d|430|g4,| Iod 12
N | .
l Y202 06 | MHS Hab 430 |464] S 66
, .
| #0205 6 | MHS Hz0 0.0 | 5.0| S S©
|l-os.ps A [ MHS 420 | 54 | N.2| B.L 55
H.os-05R ImHs Hi0 .z |53 59

< 051031.00 | NA-S6N Iny | Ad 1235]| L] b3
| 05102z 2 235 |as|lo £

Lz
0S Hed-o | L J 29.¢0 (3,0 bd Lt (D |
051031.02 VA SB 1ol Wi J 3o Mzal .3 1Y)

Reviewed by: | G\\‘ ] Datereviewed: | \-13-0S '
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Page \ of

ffe

" Total Hardness

(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCOy/L 1" e sta i d . 0aul
3 Analyst K T ) _
Date analyzed | 10.30.05 TW moed - 0935

, Titrant normality and multiplier determination:

“Titrant | Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml m! ml =0,2/E = (N x 50000)/ 50 ml sample
pumber number (E) (acceptable range = 0.018 - 0.022) =N x 1000
i INAIRS| INRIz3 |00 |99 9.6 0. 0204 20.4
o iéboratory control standard: :
lv, Reference True value | Sample Hardness (MY) | % RS=MV/TVx 100
stapdard number (TV) volume { Begin | End | Total | Multiplier (mg CaCO,/L) (acceptable range
{mg CaCOyL) | (ml) ml ml m! =90 to 110%)
E INGSSOT 40 50 la.e {na | 2t | 204 43 103.57.
. Duplicate sample precision: .
S Sample - Hardness %RPD =
: - Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - DY /{(S+D)2}} x 100
o ‘_pumber (m}) ml ml ml (acceptable range = £ 10%)
E , 10.26-05 | 68w . gd | A 13alz0 | 7oy |5 ul ST
.. » J Duplicate 1 129 |10 2.\ N D 43 d.6.
E " Matrix spike recovery: .
R Reference Spike value: | Sample Spike hardness (A)
AT standard pumber (SV) volume | Begin | End | Total | Multiplier (mg CaCO,/L)
: {mg CaCOy/L) (ml) ml ml ml
E, . INES209 4o_[ 60 |34 [naldo | 2oy 82z
. .:A i Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
E U - {mg CaCOy/L) MV=A-B (acceptable range
L (mg CaCOyL) =175 to 125%)
! : Sample measurements: -
- , Sample volume | Begin | End | Total Hardness
e Sample aumber Sample ID (ml) ml ml ml Multiplier (mg CaCOyL)
[N “ ‘ Blank
! : TV | shoudbe-omgescoyry | SO oo |ovjoo]| zoM ND
10.34.05 4 | mHS Ha0 174 | 423 up a8
| oo 3 2.2 232 | A5 az
O5ltes5.0' [TYA JOF_- Do) 732 | 3.4 3.0 43 =140
l 05 103502 T ! 34.2 | 339| 3.3 } Fe
S—
L =
E /
—
:;t:c: If >15ml of titrant is used, sample must be diluted.  Reviewed 144 Date reviewed 10-30-05




g , . Page (2
l ‘ Environmental Testing Solutions, Inc. , Page__Z of .2
E T T Akatimty
I ., (EPA Method 310.1)
78 Matrix: Water, MDL = 1.0 mg CaCO5/L
23 Analyst e A
l ' Date analyzed 11.010.05 Titrate samples to pH = 4.50 S.U.
Titrant normality and multiplier determination:
Normality Normality (V) of H,SO pH Factor or Multiplier
Deionized —m chet L-Begln*_m!‘ Tota! = (5 ml Na,CO; x 0.05)/;: = (N x 50000)/ u;o ml sample
water | reference | standard ml ml | o = 0.25/F =Nx500
=4.5S.U. | number | number (E) | (acceptable range=t- 22 "
~fh
Laboratory control standard:
Reference True value | Sample Alkalinity (MV) | % RS=MV/TVx 100
standard number Tv) volame | Begin | End | Total | Multiplier {mg CaCOyL) (acceptable range
(mg CaCOYL) | (ml) ml ml ml =90 to 110%)
IN 2 100 10 100 lanjad | tod %0 ap 4.
Duplicate sample precision: - ' .
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Muitiplier | (mgCaCoyL) {(S - D) /I(S+D)2]} x 100
number TN A {mi) m! ml m! (acceptable range = t.l(l"/..;)
6SUpY.0Z|SON INT 3 | oo | A4 155 b 0.4 15 03 el Semin
4 | Duptiea Lo ssjaajez| ¥ |P Y LG
Matrix spike recbv;zry: - '
Reference Spike value | Sample Spike alkalinity (A)
standard number (sV) volume | Begin | End | Total | Multiplier {mg CaCOyL)
(mg CaCOy/L) {ml) mi ml ml
L_lnRrie3 50_| 100 155 Jaus] o | 104 llo
Sample alkalinity (B) Measured spike value (MY) % R=MV/SV x 100
(mg CaCOyL) MV=A-B (acceptable range
(mg CaCOy/L) =510 125%)
: L3 Heo Az
Sample measurements: '
Sample volume | Begin | Eod | Total . Alkalinity
Sample number Sample ID {ml) ml m! ml Multiplier (mg CaCOy/L)
0Sioz-13 |TWASAAN INT 2 (0 |8ks |334] 59 | 1od _tel
05110100 | VA wen 1p, 334|249| 1.3 36
oS5 |{p3.03 2 %92 | qu.5] v.© Fi
051105. 06 L3 00 |35 [ 3s 19
051ipl.0Z Tiya weN {oyyT | 35 42| L3 0]
05110364 2 2|23 3. s
05Mos.64 & 3 2.3 136.3] 3.0 13
051101.03 |4 won 1z | 283855 | 32 15
02 pHos] 1z 5S|429(33 | | T

Reviewed by: L A _] Date reviewed:
\ X




Page (b3
Environmental Testing Solutions, Inc. Page % of 3
s ST Aalinity. S
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCOs/L
Analyst e
Date analyzed | ) 50,08 Titrate samples to pH = 4.50 S.U.

Titrant normality and multiplier determination:

T pHor— Normality Normality (V) of H,SO, pH Factor or Multiplier. -
Deionized | Titrant check Begin~1-E Total = (5 ml Na,CO, x 0.05)/E = (¥ x 50000)/ 100 ml sample
water reference | standard | ml ml m = 0.25/E =Y x 500
=458.U. | number number (E) (acceptable range =1: 2
Laboratory control standard:
Reference True value | Sample Alkaligity (MY) | % RS=MV/TVx 100
standard pumber (TV) volume | Begisc | End | Total | Multiplier {mg CaCOyL) (acceptable range
{mg CaCOyL) (mb) mi ml ml =90 to L10%)
INRIO3 | 100 10 1,5 |pelk.3 foq 9% K
Duplicate sample precision:
Sample | Alkalinity %RPD =
Sample Sample ID - volume | Begin | End | Total | Multiplier | {mg CaCO,y/L) {(S - D) /{(S+D)2]} x 100
number A {ml) ml m} ml (acceptable range =+ 10%4)
ns 110104 [WBN INTIR Y| 100 o 1123 ] b2 104 |5 91 L et
Duplicat D
| L |nelayelbs L + 1.4 9).
Matrix spike recovery: . ‘
Reference Spike value | Sample Spike alkalinity (A)
standard number (SY) volume | Begin | End | Total | Multiplier (mg CaCOyL)
{mg CnCO,IL) (ml) ml m] ml
INRID3 s | lbd |38 pas| 13 | 1od 120
Sample alkalinity (B) Measured spike value (MYV) % R=MV/SVY x 100
(mg CaCOy/L) MV=A.-B (acceptable range
. (mg CaCOyL) =75 to 125%)
| 7o 4q ag»
Sample measurenments: -
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID {ml) ml ml ml Multiplier (mg CpCOJL)
ES10S- 10 | VA wRy 1133 oo |85 (33015 | 10d R aD)
051103.0W | TVAWEN 13 i 2] { |22.0lusglu® M
bSHe-F 3 | |29.4]403] LA 12
05110511 )
e
—al
2 \l}/
/%
/

Date reviewed:

Reviewedby: [ J
(@A




Environmental Testing Solutions, Inc.

~ (EPA Method 130.2)

Matrix: Water, MDL = 1.0 mg CaCOy/L

Analyst Aero

Date analyzed

1.0L.0S

Titrant normality and multiplier determination:

Tne Stamd Lo
Tme 2rcled . 11SS

Titrant | Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ml mi =(0.2/E = (N x S0000)/ 50 ml sample
number number (E) {acceptable range = (.018 - 0.022) =Nx 1000
INRAIY INR23, | 0.0 |49 | g9 0.0202. 20.2
Laboratory control standard:
Reference True value | Sample Hardness (MV) | % RS=MV/TVx100
standard number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
. (mg CaCOyL) | (ml) ml ml ml =90 to 110%)
INSs3pg | 40 50 1ag9 [nolz.l | 20.2 HZ 105.09.
Duplicaté sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCO,L) {(S - D) /|(S+D)2]} x 100
number _ (ml) ml ml ml {acceptable range = = ?0%)_
10-31.08 _|MHgHa0 SO 120 [iL3|ds | 202 |5 &7 )
J | Duplicate J_ u’. 3 206 q . 3 l D BQ' —
Matrix spike recovery: .
Reference Spike value | Sample Spike hardness (A)
standard number (SY) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOy/L) (ml) mi ml ml
[NSSSOR 40 Zh 2o || d | 202 120
PENEEE]
Sample hardness (B) Measured spike value (MV) " % R=MV/SVx100
{mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOyL) =75 to 125%)
57 2 102.5 9.
Sample measurements: : )
: Sample volume | Begin | End | Total Hardness
Sample number . Sample ID (ml) ml ml ml Multiplier (mg CaCOL)
Blank
WA D (should be = 0 mg CaCOy/L) 50 0.0 {0-0] 00O 20-2 VO
102056 | Mlg HaU 223 [235( 4.8 a1
ll-0505 4 23s 1322143 95
i-03-0S & 322 [3u.6| 4 k)
1L.os.os A 38 (d1.0] 4.2 85
11.OSPS B |wa d).oMs | | 4. 83
05Ybajol | SQN 00| 33|33 =5
bShicz. 12| ) 2 33 (34 [d2 &5
OSi1p4.0) 3 34 {10 ]3] L3
OS163).02 l I ED AL’ 13
SQAQN INT )
Note: [f >15m! of titrant is used, sample must be diluted.  Reviewed -A\ Date reviewed (1-13-08
by:




Environmental Testing Solutions, Inc.

Ar;alygt -

Date analyzed 1.0L.OS”

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

<Litrant normality and multiplier determination:
m—nﬂl Ead | Total

Titrant Normality (V) of EDTA pH Factor or Multiplier
reference standard ml | mlT—mt— =0.2/E = (VX 50000) 50 ml sample
number number (E) - (acceptable range = 0.018 - 0.022) 17 = N x 1000
Leboratory control standard:
Reference True value Sample Hardness (MV) | % RS=MV/TV 1100
standard number (Tv) volume | Begin | End | Total | Multiplier {mg CaCOy/L) (acceptable range -
(mg CaCOy/L) (ml) ml ml m! =90 to 110%)
INSsB09 | 40 0 Mg |we| 20| 202 4o OO .
Duplicate sam fe precision:
: Sample Hardness %RPD =
Sample Sample D volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /{(S+D)2]} x 100
number T:I A {(ml) m! ml ml {acceptable range = £ 10%)‘
BSlin2 A3 BN T 2 | 60 |18 [204 {30 202 |5 33 V '
J Duplicate L 7o. \‘ 240 | 2.0 4 D q 5 —
Matrix splke' recovery: : .
Reference Spike value | Sample Spike hardaness (A)
standard number (sv) volume | Begin | End | Total | Multiplier (mg CaCOyL)
{mg CaCOy/L) {ml) ml ml ml .
’ | NS330% HO 50 |240 |24 §3 | A0L (20
Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOy/L) MV=A-B (acceptable range
EES 4s [1259.
Sample measurements: .
: Sample volume | Begin | End | Total Hardness
Sample number Sample ID (m}) nal ml ml Multiplier {mg €aCOyL)
~ Blank ~
(should be = 0 mg CaCOyL)
OSliod.02.[TUASQA 14T 3 s  |zo |22al 33| 4.2 15
OSvod) A AN o ) Milzew| H4]| 89
0S1163.83 | z 29.3 |42 | 4.5 Ol
OSHoB™os)i0s-08 3 386 [4s3 | 47 as
051101. 0z [TYA wan 101wl 423 |u3.5| 4.z s
O51103.04 z 00 |Yyz | Yz &5
DS \0S. 09 I 3 42 |8.0| 46 93
ost1o103] Dy o | T Awen 113 ) &.0 |13s| 47 as
051102.05 . 4=z l 135 |i1Bo| Y-S J Qi
Note: If >15m! of titrant is used, sample must be diluted.  Reviewed A Date reviewed {1-13-0S
by:



Environmental Testing Solutions, Inc.

"~ Total Hardness
(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCOy/L
- Analyst | e
Date analyzed | "|\.p6.05
Titrant normality and mdltiplier determination:
Tl’ﬁ’!nh—w‘m&i'ﬂ;i Begin | End | Total Normality (V) of EDTA pH Factor or Multiplier
reference standar ——ml__ | ml - m! =(0,2/E = (N x 50000 50 ml sample
number pumber I A\ T (acceptable range = 0.018 - 0.022) =N x 1000
N\J
Laboratory control standard:
Reference True value Sample Hardoess(MY) | % RS=MV/TVx100
standard number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CaCOyL) (ml) ml ml ml - =90 to 110%)
| 1!!555(9 40 50 8.1 | 04| 2.0 20.2 40 100N,
Duplicate sample precision:
- Sample : Hardaess %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%)
051105, 10[UBN 1IR3 3 | 80 {200 |24e| 45| 202 |5 Al
Dupli
: plicate Lolzwe || ds| 4 [P ool —
‘Matrix spike recovery: . S .
Reference Spike value | Sample |. Spike hardness (A)
standard number (sV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOy/L) {ml) mi ml ml .
INSS305 40 | 60 | 240 |al| vs | z0.2 136
Sample kardness (B) Measured spike value (MV) % R=MYV/SV x 100
(mg CaCO,yL) MV=A-B (acceptable range
(mg Caco,fL) =75 to 125%)
a1 34 §2.57.
Sample measurements: ‘ .
‘ AR ‘ Sample volume | Begin | End | Total Hardgess
1_Sample number Sample ID (mD ml ml} ml Multiplier (mg CaCOyL)
? “ i+ | Blank ’
S~ lushould be s 0mg CaCOM) —— '
losnoiny | TVA WAN 113 wer SV |81) |3s0)|d0 | Zoiidoa B2 81
10511 0300 2 35.0 | 33 (w2 | e
©5110S. 1 ] 3 39.3 | dss |42 J es
\ /
/
1< LZ
7
. /’
_z/
Note: [f >15ml of titrant is used, sample must be diluted.  Reviewed \ Date reviewed \W-13-0S
by: eea
)
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7-day IC,, (g/L. KCI)

0.6 -

Envn‘onmental Testing Solutmns, Inc.

~ Pinmephales promelas ..
Potassium Chloride Chronic Reference Toxicant Control Chart
using Moderately Hard Synthetic Water

0-9 J 1 ) I ! I ! i [ L] AL I 1 ] ‘l i ! ] ! '

USEPA Control Limits (x+ 2 Standard Deviations)
08 - ' -1

0.7 -

05

1-2 1 1 1 I 1 i 1 L} I I 1 ) I J 1 i i T ] I

USEPA Warning and Control Limits ( 75" and 90" Percentile C Vs)
1.0 - -

0.8 -
0.6 [

04 -

0.9
0.8 |-
0.7 —
os

05

0.4 . l l 1 1 1 1 ] [ i ] !
6»5 ‘5‘“"‘ \0» \'\ Q"» \‘Vﬁs \')”s 16‘“ @»935 \6»5 1k‘°5 -f\'“5 gﬁ»sexlﬁiv\\»‘, \‘»‘: 9»5\\5\»5

Test date

7-day IC,, = 25% inhibition concentration. An estimation of the concentration of potassmm 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)




Environmental Testing Solutions, Inc.

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

Laberatery
‘Warning Limits

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

CT-8, CT+8,y

sm

0.12

Laberntery
Contrel Limits

CT-Spg CT+Suss

0.47

0.67
0.69
0.69
0.68
0.69
0.70
0.69
0.70
0.71
0.71
0.70
0.71
0,71
0.71
0.72
0.72
0.72
0.72
0.72

Sars

0.23
0.23
0.23
0.23
0.23

0.34 0.76
0.35 0.79
0.36 0.79
0.35 077
0.35 0.79
0.36 0.79
0.35 0.79
0.36 0.79
0.36 0.81
0.36 0.81
0.36 0.80
0.36 0.81
0.37 0.81
0.36 0.81
0.37 0.82
0.37 0.82
0.37 0.82
0.37 0.82
0.37 0.82

Note: 7-4 IC;yq = T-day 25% inhibition concentration. An estimation of the conceatration of potassium chloride that wonld canse 2 25% reduction in Pimephales prowth for the test population.

State and USEPA
Test mumber Testdete 7.daylICy [od o 8 Ceontrel Limits Sare
(#LKCD) (gLKCD) Cr-28 CT+18

t 04-26-05 0.52
2 04-26-05 0.58 0.55 0.04 0.47 0.63 0.07
3 05-03-05 0.61 0.57 0.04 0.48 0.66 0.07
4 05-10-05 0.58 0.57 0.04 0.50 0.65 0.07
5 05-17-05 0.50 0.56 0.04 0.47 0.65 0.07
6 06-07-05 0.62 0.57 0.05 0.48 0.66 0.07
7 06-21-05 0.61 0.58 0.04 0.49 0.66 0.07
8 07-12-05 0.53 057 0.04 0.48 0.66 0.07
9 07-19-05 0.62 0.58 0.05 0.49 0.67 0.07
10 07-26-05 0.66 0.58 0.05 048 - 0.68 0.07
11 08-09-05 - 0.61 0.59 0.05 049 —° 0.8 0.07
12 08-16-05 0.52 0.58 0.05 048 0.68 0.07
13 08-24-05 0.63 0.58 0.05 0.49 0.68 0.07
14 08-27-05 0.64 0.59 0.05 0.49 0.69 0.07
15 09-20-05 0.58 0.59 0.05 0.49 0.68 0.07
16 10-04-05 0.67 0.59 0.05 049 0.70 0.07
17 10-11-05 0.63 0.60 0.05 0.50 0.70 0.07
18 10-18-05 0.55 0.59 0.05 049 0.69 0.07
19 10-19-05 0.59 0.59 0.05 0.50 0.69 0.07
20 11-01-08 0.60 0.59 0.05 0.50 0.69 0.07

CT = Central tendency (mean 1C4).
8 = Standard deviation of the IC;; values,

Laberatery Contrel and Warning Limits

sA’

0.26

|
i
i
.
i
1

Laboratory control and waming Bmits were established weing the standard deviation of the IC;5 values corresponding to the 10th and 25th percentile CVs.  Thesc ranges are more stringent than the costrol and waming Emits

recommended by USBPA for the fest method and endpoint,
8, 40 = Standard deviation comesponding to the 10* percentile CV. (S, 14 = 0.12)
8,24 = Standard deviation comresponding to the 25° perceatile CV. (8,55 = 0.21)
USEPA Contrel and Warning Limits
Says ™ Standard deviotion comresponding to the 75 percentile CV. (8, 45 = 0.38)
S.se™ Standard deviation corresponding to the 90" percentile CV. (S, 49 = 0.45)
CV = Cocfficient of variation of the IC,; values. )

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effinent Toxicity AppHicatioes Under the Naticoal Po)

Organlsw oltained from Aquatic BloSystemm, Inc.

Triard
)

e Eiukai

Program. FPA-833-R-00-008. US Bavir

Ageacy, Cincinnati, OH.

11-01-08

i
;
i
i
i
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-~ - —— Environmental Testing Solutions; Inc.— -~ -~

Precision of Endpoint Measurements

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

Control  Control Mean

Test number  Test date Survival Growth CT cv CT MSD PMSD CT
%) (mglarvae) f””"‘ °“)’W“‘ %) G;:g‘g“‘;"(‘ " %)  forPMSD (%)
1 04-26-05 100 0.742 39. 0.09 12.3
2 04-26-05 97.5 0.702 0.722 72 5.6 0.10 135 12.9
3 05-03-05 100 0.760 0.734 2.5 4.5 0.10 12.9 129
4 05-10-05 100 0.772 -0.744 10.7 6.1 0.10 135 13.1
5 05-17-05 100 0.858 0.767 6.0 6.1 0.06 7.4 11.9
6 06-07-05 100 0.848 0.780 33 5.6 009 = .10.1 11.6
7 06-21-05 97.5 0.622 0.758 72 58 0.09 14.5 12.0
8 07-12-05 100 0.765 0.759 5.6 58 0.10 134 12.2
9. 07-19-05 100 0.596 0.740 2.9 55 0.06 9.7 11.9
10 07-26-05 100 0.807 0.747 11.5 6.1 0.11 132 120
11 08-09-05 100 0.622 - 0.736 - 5.5 6.0 0.11 17.0 12.5
12 08-16-05 100 0.599 0.724 12.7 6.6 0.11 189 13.0
13 08-24-05 100 0.802 0.730 149 7.2 0.14 174 134
14 08-27-05 100 0678 ... 0.727 4.0 7.0 0.11 16.5 13.6
15 09-20-05 100 0.814 0.732 . 8.4 7.1 0.11 13.3 13.6
16 10-04-05 100 0.785 0.736 4.5 6.9 0.06 73 13.2
17 10-11-05 100 0.555 0.725 4.1 6.8 0.11 19.4 13.5
18 10-18-05 100 0.741 0.726 4.9 6.7 0.04 59 13.1
19 10-19-05 100 - 0.556 0.717 59 6.6 0.08 14.6 13.2
20 11-01-05 100 0.694 0.716 12 6.3 0.09 124 13.2
Note: CV = Coefficient of variation for control growth.

On aversge, the CV for control growth is 6.3% in Environmenta) Testing Solutions, Inc. Pimephales chronic toxicity tests.
Lower CV bound determined by USEPA (10® percentile) = 3.5%.
Upper CV bound determined by USEPA (90* percentile) = 20%
MSD = Minimum Significant Difference ‘
PMSD = Percent Minimum Significant Difference
PMSD is & measure of test precision. The PMSD is the minimum percent difference between the control and troatment 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 Pimephales growth by 13.2% from the control.
Lower PMSD bound determined by USEPA (10" percentile) ~9.4%.
Upper PMSD bound determined by USEPA (90 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 hbomoﬁ;x for Pimephales growth in chronic reference toxicant tests.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Efftuent 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. 11-01-03



Environmental Testing Solutions, Inc.

“”Pi';i{éﬁ;&ié&}?o‘ihelas Control Growth, Coéfﬁcient 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)
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Environmental Testing Solutio;xs, In ~Pagelof5

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

PpKCICR Test Number: _8 \

Dilution preparation information: Comments:
KCl CHM number: CHH (R®
Stock preparation: 50-g KCI/L: Dissolve 50 g KClin 1-L
Deionized water
Dilution prep (mg/L) 300 450 600 750 900
Stock volume (mL) 6 9 12 15 18
Diluent volume (mL) 994 991 938 985 982
Total volume (mL) 1000 1000 1000 1000 1000

" | Test organism information: Test information:

Organism age: 211 1O 23.2S HoukS O | Randomizing template:  (G€a0a)

Date and times organisms | jo-2\-05 330 T (SO0 Incubator number and

were bora between: shelf location: 3b

Organism source: AGE et Bb 10305 Artemia lot number: gc1godT

Transfer bowl information: | pH= ~ SU Temperature=  °C | Total drying time: 23-Boues

' ‘ e s - 2.0 Date / Time in: 1-08-0S | 1238 °

Average transfer volume: jo.d L Date / Time out: W-0A-05| 124\
Oven temperature: L\'C

Daily feeding and renewal information:

Day Date Morning Afternoon Test initiation, MHS Analyst
feeding | feeding time renewal, or batch used
time “termination time
0 Jwovres | —| 1c00 1238 oados® | A
' |wwos | oqia | is20 1300 |iozdest | &
2 lneos | pA1s | 1526 248 | io.aresA | o
3 luetes | oese | 1503 1200 | Jo-31-s8 | A\
4 lpeses | o5 | WSO 121 [ nesA | o\
5 lwowos | o84z Lald 1211 egrosh |l
° lu-eres | opds | sz 1260 | n-ezesA | A
T | jret-os [REEERIEE Tl
A 3
Control information: . Acceptance criteria Summary of test endpoints:
% Mortality: 07, $20% ] 7-day LCy 327.7]
Average weight per initial larvae: 0.094 e siiiiging] NOEC 450
Average wei1ght per survivigg larvae: 0.lAa4 2 0.25 mg/larvae LOEC LOO
ChVv $514.6
ICz; Leg_\. 3
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 Species: Pimephales promelas PpKCICR Test Number: _8\

-

Survival and Growth Data
Control 300 mg KCVL, 450 mg KCIL
B C D E F G H J K L
10110 1 101/0 10 | /0|70 /0 |10 |70 ]/0
! jolto ool |00 |0 |00
2 {10 o 1o ool jio ol |0l o
3
JO |10 | 10| /0} /D /0| 10| /0}/0 11D |70 {10
" -
i1of/wj/0|mfv|ro|lr0o|lto} 10|10 |tD |10
5 wlwliololiotio] ool ol o] 0
6
10 [10 [to|w|io|olo|o]w]|r0]10]q4
7 . 1SH
olw | 1ol iofwolio /01004
A = Pan weight (_mg) 1. . .

. '{;ﬁy:::quwdm 58T |Hus | 1581 Hse |599 [14.48 ] 14.L0| p 12 | 14! (14 38| sL| 10
| P al as|21.43 42113 )z2.a4 |21 82 ] 21.82 | 20,92 22. 76
faﬁym ! 22 zx.ss 22.95(21. 2142 21322441 .88 20,92 22.
Larvae weight(mg) =A-B
| =cC w44 LGo Fob (L.t {70 |10 |13 [a3Z]1.2\ [1.00 | .3 &1l
Weight per initial number

arvae (i & A «/ 5

o.l'(l: Ir:nld(:l gmber of larvae \g. &0 l\o\o \} ‘;\0 ’\\\ /\\Ib . \:’ ,\'V\ l\\o \_:’ soto
o |0 . T Y o o Jo o o [©

Average Percent

welght pe uction

el | feom sontrot o.wd 0.LS sd7 | ool 347

number of %, ‘

‘ larvne‘mg} e

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

Calculations and data reviewed: é_

Comments:
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‘Species: Pimephales promelas PpKCICR Test Number: 8\
Survival and Growth Data
Day 600 mz KCVL 750 mg KCVL 900 mg KCVL
M N 0 P Q R S T U v \id X
0
IO[I10 |10 jI0OJIO|/D]70]| tO} 10|70 |IO [!O
1 Wk dd dl & vd
| 10 |10 | a%| 4% 12|14 M| g4 4| 2% 2% |u
2
o] 4la | to“‘_(p 94 3 2 '] ad
3
ololalalele|e|a |2 v |3
4 ol |ed]ed] e o [ | [Aa]r |y |24
5 wliofe |& |s w|lelr [2% ] 1
6 ol (¢ [¢ [ s [a2]1][0"
. SH W WG (WA
7 YWlgdle [] 3]s~ ] 2] |o
A = Pan weight (m: . ’
Lf;{y§;:°fl°§‘m°==;-%tﬂl——g 10l 11y | 1599 to.24 1400 1504|6590 14.50/ 9| (4:92| 147€ 11445 Shi i
B = Pan + Larvae weight )
(;r;gm ! 200\ 2157 2168 [1e U 1124 14.80 | 1854|1418 |is bk ]15. 81 [1sd Y _
Larvae weight (mg)=A-B
=C : e sS| cs8lsud |93\ [2.68 {396 ]3.9¢[¢9 fr2d | 1.1 jodl| —
Weight per initial number
of larvae (mg) . [ ‘,S D\ \ % N4 (3 ,\0\ X \ 9
- &) numMbder o rvae ‘, e & b o ’b \\ "’ \ O
C/ nitial number of L. of,_. o 0‘? & O"V o Ofg o ot D'\ °.°
Average i Percent
|y |t | 0522 | 2487 | o310 | de1% | o1l | gag%
number of | | (%)
larvae(mg}i‘ )

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: &_

Comments:




Environmental Testing Solutions, Inc.

Chronic Whoele 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 nomben PpKCICR # 121 (#81 54 351 Depet 5t.) .
Test dates: Nevember 01-08, 2005 v Revelwed by: ( )} st |

Coacesuration (mg/l, | Ropticste | laiied suaiber of | Final sundber of JA = Foa woght Gug)] B = Faa tLarvae | Larvae woight oy)|  Weight/ Sarviving |Mesa weight/ Cocllicicat of varietion | Welght / lnitial oncer o $ene survival | Mows weight/ Indoad | Coeflickent of vasiotitu] Fersout roductivn froe
| e ] rvee Srvee weight (mg) *A-B aumber of larvae (ug) [ namber of larvae fang) | S ouigie por cantring larvae (wg) ™). sewber of bwves ™) comtvel (%)
ey of tarmey (%) )
A o 10 15.57 2291 6.94 694 0.694
ol ‘B 0 10 14.65 2155 0 .690 o : 0.690 PP
Cos C 0 10 5.89 2295 ¢ 706 654 ) 12 ©0.706 1o 12 Netappiicable
D 10 10 4.56 2I.i 687 0.687
3 10 10 5.99 2169 70 0 T
3 10 10 1448 213! . XTI .
00 ——— — 0.657 0., 100.0 6 05
G J 0 14.60 21.73 13 D.713 103 .71, s ¥ 54
H 0 1612 2244 32 .632 63
D 0 14.61 21.82 7.21 0,721 .72
a0 10 0 4.1 2088 1.10 9.710 o6 ss L1 ”s “n 78 34
3 0 10 4.56 2092 6.36 0.636 .63
0 9 6.1 2226 6.16 0.634 .61
M 10 4.4 20.01 .58 .55 0.555
00 N 2 1599 157 38 620 o618 0 0358 e s nas us
D ] 16.24 168 44 D.680 0.544
P 7 14,40 [X]) 43 .61 0.431
[ 5.04 17.12 .08 .69; 0.208
188 - 0 3.0 12 .96 197 o1 32 336 1Y) 0370 e %
4.56 13.54 .98 . 796 .398
_' 4.99 9, .79 6_{4 .479
1] 4.42 .66 24 .620 24
v 478 19 .
900 : : s 2 456 100 0.07 e ”s
W 4.95 42 4 0.4 0.133 s .04 ¢
X 1 q 0.00 0.00 00 0.00( Y00
Dunsett's MSD valwe: 0.0860 MSD= Minimum Significant Difference
rmMsp: 124 PMSD = Percent Minimum Significant Difference N .
PMSD is 3 measwre of test precision. The PMSD is the minimum percest diffcrence between the control and that can be declared jcally significant in 2 whole effluent toxicity test. On
average, asignificent difference occurs for Envi 1 Testing Solutions, Ine. chronic toxicity lesis when a toxicant reduces Pimephales growth by 13.2% from the control (determined through
reference toxicant testing). ’
Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.
Upper PMSD bound determined by USEPA (90th percentile) = 35%.
The lowes snd wpper bounds were calculated by the USEPA using 205 tests conducted from 19 lab ies for Pimephales growth in chronic reference toxicant tests.
USEPA. 2000. Understanding sad Accousting for Method Variability in Whole Efftuent Toxicity Applications Under the National Poliutant Discharge Eliminstion Prograes. EPA-833-R-00-000, US Eavi ! Protection Ageacy, Cincinnati, OHL.

Organisms obuained from Aquatic BloSystems, Inc. . 11-01.05




oo Environmental Testing Solutions, Inc.

Statistical Analyses
Lasval Fish Growth and Servival Test-7 Dy Grewth
Start Date:  11/1/2008 Test ID: PpKCICR Sampke ID: REF-Ref Toxicant

Eod Date:  1U/R72005 LablD: ETS-Eavir. Testing Sol. Sample Type: KCL-Potassiom chloride
Sample Date: Protocok FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promeks
Cormments:
Conc-mp/L 1 3 3 4
D-Control 0.6540 0.6900 0.7060 06870
300 0.5700 Q7110 0.7130 06320
430 0.7210 o100 0.6360 0.6460
600 0.3550 0.5580 0.5440 04310
750 0.2080 0.3960 0.39%0 0470
%00 0.1240 0.4110 0.0470 0.0000 .
‘Transforin: Untransformed 1-Tailed Isotoule
Conc-mg/L Mesn N-M:n Menwn ﬁ_ll Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.6543 1.0000 0.6943 06370 0.7060 L2202 4 0.6943 1.0000
300 0.6565 05436 0.6565 0.5700 0.7130 10.496 4 1.005 2290 0.0860 0.6636 0.9559
450 0.6708 0.9662 0.670¢ 06160 0.7210 73528 4 0.626 2290 0.0860 0.6636 0.9559
*600 0.5220 0.7519 0.5220 04310 0.55%0 11679 4 4.5 2290 0.0860 05220 0.7519
50 0373 0.5333 03703 0.2080 0470 31.028 4 03703 05333
900 0,0705 0.1018 0.0705 0.0000 0.1240 21956 4 0.0708 0.1015
Auxlliary Tests Statlstic Critieal Skew Kart
Shapiro-Wilkcs Test indicates norma! distribution (p > 0.01) 0911339193 . 0.844 <0.70822808 -0.46093538
Bartletf's Teat indicates £qual variznces {p = 0.05) 71.722052574 1134486675
Hypethesis Test (1-tall, 8.05) NOEC LOEC [« )4 TU MSDs MsSDp MSB MSE F-Preb (14
Dunnett’s Test 450 600 519.61548 0085033244 0.12392257 0.024022417 0.002822873 0.002669202 3,12
Treatments vp D-Control
Linoar Interpolation (200 Resamples)
Polnt mp/L, sb 95% CLExp) Skew
1Cos 45433 115.00 0.00 928 04417
1c10 49109 34.00 4233 2192 40418
ic1s 52186 18.07 466.90 575.11 +0.2385 1.0
1c20 56462 288 50005 62342 0123 0]
1c25 6030 832 519.54 65095 03808
140 048 19 608.03 ®LOS 04302 081
150 761.57 2697 649.82 30250  -0.34%9 071
0.6 4
L 044
0.3 4
024
0.4 4
0.0 - r r -
¢ 200 400 600 800 1000
Dose mg.
Dose-Response Plot
0s
b
074
Q8 Fervrsraveccdecrcccncesedtans tesecssemvrsevscensancsancensoae 14afl, 0.05 level
at N of significance
0.5 4
© 041
—oead
0.2 4
0.1 [
3
01 v - v v
S & 4 § g &
A
4 tained from Aquatic BioSy Inc.

11-01.05
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Environmental Testing Solutions, Inc. .

Species: Pimephales promelas v PpKCICR Test Number: _&1
Daily Chemistry:
Day
0 o 1 2
Analyst A AR ﬁﬁ@
Concentration Parameter
CONTROL | pH (5.U) kK . 7. -0 -7 | 3-4Y
DO (mg/L) +.9 T. T + 1.2 P 7.6
MASW Conductivi
. (p::xlh:s‘;cm)ty 3/ 4 3 5 3 o @
Alkalinity
| (mg CaCOJL) A 5%
Hardness .
| (mg CaCOy/L) az & g*-‘
T -l 2 | oas | 204 f2un [ ZH ] s
pH (S.U) 737 | T.G3 t-3Y ]
DO (mg/L) €.0 3. ! .
300 mg KCVL | Conductivity
e Gumhosem) | 836
corre 1 a4s | s | o | | 20 w2
pH (S.U) 779 | .69 17.9] | 252 |7 36 13.39
_ DO (mg/L) 8.0 .9 o 7. OELN 7O
450 mg KCVL | Conductivi
e (hosem). |/700 //30 /680
ooy perature 247 | 24.s | =0 | 2d.8 | 251 | M=
pH (S.U) 1779 1 3.6% | 732 12-57 17.7G | 7-91
DO (mg/L) Dl .0 0 ./ < F-/
so0 mg e | Condustils (75 3, /5% /350
cor ™ | e 207 | ozsa | aqe | wsy | WS
| pH (S.U) 2739 | 1.C2 1 7.2l 1 57 13-3C | 392
DO (mg/L <0 3. .0 72 KR
750 mg KCUL | Conductivi Z,%L
50 mg KCUL | Conduetity ) /20 /620
(TO(e:l;lperature 2d.b 2d6 |25 | 241 | B0 | Wi
PEGSU) - 17.30 _17.90 | 37.96 | 2.57 | 237 L =45,
DO (mg/L) S ol <. 8.1 .2 o) 7.2,
900 mg KCUL | Conductivi -
mg KCUL f Conductvity o)y 2 or7™ 1920 1990
| vemperaee gy | oaqk | zst | 21 |0 | oAd
STOCK Conductivity
(umhos/cm)
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Environmental Testi;l_g Solutions, Inc.
Species: Pimephales promelas PpKCICR Test Number: _ & |
Day
4 =7n _JIN S 6
Analyst AL y_ lala s
Concentration | Parameter
CONTROL | pH (S.U.) Z.53 59 | 183 | 229 | 2.20 <10 _13.3%
DO (mg/L) 7. Y 16 3.3 9.4 1.9 133 | % F-2
Conductivi
HHSO e e, | 3/0 31 313 3/0
Alkalini
gmgaCaC%;/L) 54 S8 3 s8
Hardness
| mgcacoyry | A1 s 43 &s
(1;8;“’""“" 241 [ qus 248 [ | wa 245 | 249 | =d.s-
pH (S.U) 2.59 Lo | Jeg| 935 17930 (3.93_| 2-//_| 280
| DO (mg/L) +Y 2.8 1,1 . < 79 | t-2
300 mg KCVL ] Conductivity
: (p.mhos/cb ’ gL/Z- 621 3% fZ’D
cor™™ faua | s |8 | 23 |26 | 2ds | g [ 2403
" | PEG.U) 2.0 [ 3586 385 | QM0 | 340 1776 | .70 _17.2%
_ DO (mg/L) 9.5 b 2 .5 ] 9.8 [3-S 7.8 7.2
450 mg KCVL | Conductivi
50 me KC (p‘:::h:;:m)ty //L/O 40 nzo Y/k(%
eor e L 244 b us | wa | s | e | 2l | g [
pH (S.U) 2.6/ | 35 | Jo5 | 940 | 29| | 756 %/o FIr
600 mg KCVL | DO (mg/L) -6 ba 3-8 1.3 . .2 -8 .2
Gomberey” |30 1280 12e0 /%80
(T"ec';mem“re 248§ M3 | T g e | d ] e | WS
PHEUY |74y 56 | 2651928 | 99 (7259 | %09 |7.8¢
DO (mg/L) 1.6 1.0 3, -1 7.2 | 7% >3
750 mg KCVUL | Conductivi
e (u‘::h:s‘;cm{y /20 los0 IO A
corre e | ad | 21 | 2 e | 243 208 | 243
pH(S.U) 2062
900 mg K- ) 3
mg KCVL | Conductivity
(pmhos/cm) ,%70 SR
cort L P g [ e | wa | e
STOCK Conductivity
(umhos/cm) 75[ 400 K(2l=lel) 35200 76,200
Initial Final Initial Final Initial inal Initial {5 Final
3 t-lq hon a—m.a.@ f H e



Environmental Testing Solutions, Inc.

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

1-12 1 i ) I ) i 1 1 I ] ] L] - ) 1 ] 1 L I )
- USEPA Control Limits (+ 2 Standard Deviations)
1.10 f » -
1.08 |- -
1.06 |- -
1.04 |- -]
] | 1 ] ] | i i ] ] 1 » 1 i i 1 - 1 ] 1 3 i ]
2-5 ] i LB i L ) L) l { ) LN 1
= , USEPA Warning and Control Ltmzts ( 75”' and 90’ Percentzle CVs 1
€ 20f -
Z Lot e et ]
% 1.5 . b — e A ¢ WS . b GEEAS ¢ b S v b A ¢ GENEED + V NS § ¢ GRS ¢ ( Sieam Vb GE— e ¢ G .t G . ¢ ¢ WA . . aw— ———— . s . SR ¢ S > ¢ w— . — H -
-~ X 4
b —— s . —, et tra
O 10p T — — e ]
] : :
> " i
S  0sf e T
2 !
1 1 ] 1 it ) I N | 1 1 1 1 1 ! ] | | ] ]
1'4 i { i B { [ | L I i i i { i 4 i i { t [
13 | Laboratory Warning and Control Limits (1 0™ and 25" Percentile CVs)
S 1
i —— 1
1.0 B —y — o — & —* —— ¢ = d— S W ¢ ¢ TN ¢ 3 Sm— ¢ WU ¢ 3 s § " SEE S ¢ gm— ¢ NS S W S . ¢ — o— ¢ GOt G ¢ ¢ S— ¢ —— 1 —— -
0.9 T PR -1
0.8 I .| l l i 1 1 L1 l__ 1 | S | ] i S
ng“ ” 3\ v“‘ ,\u”:‘»s”:‘ﬁ” c\"‘» A 3»\”5 " ?“5 1”“’ \1”" o° 5»9”" \y‘“’ ”‘i\»\”"
Test date

—e— 7-day IC,, = 25% inhibition concentration. An estimation of the concentration of sodium chloride

that would cause a 25% reduction in Ceriodaphnia reproduction for the test population.
~— — - Central Tendency (mean IC,,)

e - Warning Limits (mea-n IC25 +8 a0 OF SA.75)
.............. Control Limits (mean IC,, + S, ,,, S, g Or 2 Standard Deviations)




Environmental Testing Solutions, Inc.

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

State and USEPA Laberatery Laberutery USEPA USEPA
Test mober Testdate 7-dayICis  CT S  CentrolLimits S, Waming Limits Sass ControlLimits Spye Warning Livits Sase Contrel Limits eV
(ZLNaCl) (/L NaCH) CT-28 CT+12S CT-Spqe CT+8, CT-Spas CT+8,2 CT-Spys CT+Sus CY-Sp9e CT+8,0
1 06-08-04 1.06
2 07-07-04 1.06 1.06 0.00 1.05 1.06 0.08 0.97 114 0.18 0.83 124 0.48 0.58 153 0.66 0.40 171 10.00
3 08-10-04 1.06 1.06 0.00 1.05 1.06 0.08 0.97 L14 0.18 0.88 1.24 0.48 0.58 1.53 0.66 0.40 171 0.00
4 09-14-04 L05 1.06 0.00 1.05 106 0.08 0.97 1.14 0.13 0.88 124 0.48 0.58 1.53 0.65 0.40 1N 0.00 .
5 09-14-04 1.07 1.06 0.01 1.04 107 0.08 0.97 114 0.18 0.88 1.24 0.48 0.58 1.53 0.66 0.40 1n 0.01
6 10-05-04 1.07 L06 0.01 1.04 1.08 0.08 0.98 118 0.18 0.88 1.24 0.48 0.58 1.54 0.66 0.40 172 10.01
7 11-02-04 1.06 1.06 0.01 1.04 1.08 0.08 0.98 L14 0.18 0.88 1.24 0.48 0.58 154 0.66 0.40 L72 0,01
8 12-07-04 1.08 1.06 0.01 1.04 1.09 0.09 0.98 1.15 0.138 0.88 1.24 0.48 0.58 154 0.66 0.40 172 001
9 01-11-05 106 1.06 0.01 1.04 108 0.08 0.98 1.15 0.13 0.88 1.24 0.48 0.58 1.54 0.66 0.40 172 -0.01
10 02-08-05 1.05 1.06 001 ~ 104 1.08 0.08 0.98 115 0.18 0.88 124 0.48 058 154 0.66 0.40 172 0.01
11 03-01-05 1.08 1.06 0.01 1.04 1.09 0.09 0.98 1.15 0.18 0.88 124 048 058 1.54 0.66 . 040 1712 10.01
12 04-05-05 1.09 1.07 0.01 1.04 L.09 0.09 098 - L15 0.18 0.88 125 0.48 0.59 1.54 0.66 0.40 1.73 -0.01
13 05-03-05 1.07 .07 0.01 1.04 1.09  0.09 0.98 115 0.18 0.88 125 0.48 0.59 1.54 0.66 0.40 L73 0.01
14 060705 1.05 1.06 0.01 1.04 Lo 009 0.98 115 0.18 0.38 125 0.48 0.59 154 0.66 0.40 172 -0.01
15 07-12-05 1.06 1.06 0.01 1.04 1.09 0.09 0.98 1.15 0.18 0.88 124 0.48 0.59 1.54 0.66 0.40 1.72 0.01
16 07-12-05 1.06 1.06 0.01 1.04 109 0.09 0.98 1.15 0.18 0.88 1.24 0.48 0.59 1.54 0.66 0.40 1.72 0.01
17 08-09-05 108 1.06 0.01 1.04 1.09 0.09 0.98 115 0.18 0.88 125 0.48 0.59 154 0.66 0.40 1.72 0.01
18 09-13-05 1.04 1.06 0.01 1.04 1.09  0.09 0.98 1.15 0.18 0.88 1.24 0.48 0.58 1.54 066 - 040 172 0.01
19 10-04-05 1.09 1.06 0.01 1.04 1.09 0.09 0.98 115 0.18 0.88 125 0.4% 0.59 154 0.66 0.40 172 0.01
‘20 11-01-05 108 1.07- 0.01 1.04 109 009 0.98 115 0.18 0.88 125 0.48 0.59 - 154 0.66 0.40 173 0.01

Note:  7-41C;q = T-day 25% imhibition concentration. An estimation of the concontration of sodium chioride thet would canse & 25% reduction in Cerlodaphnia reproduction for tho test population.
CT = Central tendency (mean ICy).
§ = Standard doviation of the ICy values.
Laberatery Centrel and Waming Limits
Laboraiory control and ing limits wore cstablished using the standard devistion of the IC;s vslucs conesponding to the 10th and 25th percventilo CVa.  These ranges aro more stringent than the control and waming
Timits recommendod by USEPA for the tést mathod and endpoint.
8,10 ™ Standsnd devistion comveponding 1o the 10" peroentile CV. (S, 4 = 0.08)
8425 = Standsrd deviation corresponding to the 25 percentile CV. (Sxgs =0.17)
USEPA Centrel and Warning Limits ' .
8,15 = Standand devistion comesponding to the 75 percentile CV. (Says = 0.45)
Sase™ Standsrd devistion corresponding to the 90% percentilo CV. (S, 99 = 0.62)
CV = Cocfficient of variation of the IC;; valoes,

USEPA. 2000. Understanding and Accounting for Mcthod Vasiability in Whole Efftuent Toxicity Applications Under the National Pollutant Dischasge Elimination Program. EPA-833-R-00-003. US Envitonmental Protection Agency, Cincinnati, OH.

v 1140108




Environmental Testing Solutions, Inc.

Precision of Endpoint Measurements

Sodium Chloride Chronic Reference Toxicant Data

for Ceriodaphnia dubia
using Moderately Hard Synthetic Water

Test Control  Control Mean
number Test date Survival  Reproduction cr
for Control Mean
(%) (offspring/female) Reproduction
(offspring/femalc)
1 06-08-04 100 329
2 07-07-04 100 333 33.1
3 08-10-04 100 274 31.2
4 09-14-04 100 28.7 30.6
5 09-14-04 100 28.8 30.2
6 10-05-04 100 29.6 30.1
7 11-02-04 100 30.5 30.2
8 120704 100 31.8 304
9 01-11.05 100 31.0 30.4
10 02-08-05 100 30.0 304
11 03-01-05 100 29.9 - 304
12 04-05-05 100 324 30.5
13 05-03-05 100 299 30.5
14 06-07-05 100 30.4 30.5
15 07-12-05 100 30.4 30.5
16 07-12-05 100 311 30.5
17 08-09-05 100 283 304
18 09-13-05 100 279 30.2
19 10-04-05 100 210 30.1
20 11-01-05 100 28.4 30.0
Note: CV = Cocfficient of variation for control reproduction.

MSD = Minimum Significant Difference

cv

)

6.8
6.3
58
4.9
7.5
8.2
8.5
49
9.4
6.8
6.6
6.9
7.0
5.0
7.5
7.2
7.3
7.3
58
10.3

CcT

for Control
Reproduction
cvV (%)

6.6
6.3
6.0
6.3
6.6
6.8
6.6
6.9
6.9
6.9
6.9
6.9
6.7
6.8
6.8
6.8
6.9
6.8
7.0

MSD

3.0
26
23
24
30
2.8
27
25
31
24
29
31
29
26
2.7
32
29
39
3.0
38

PMSD
(%)

9.0
7.8
8.6
8.2
10.5
9.6
8.8
7.9
10.0
8.0
9.9
9.6
9.8
8.5
8.8
10.2
10.3
13.9
11.1
13.2

CcT

for PMSD (%)

84
8.4
8.4
8.8
8.9
8.9
8.8
8.9
8.8
8.9
9.0
9.1
9.0
9.0
9.1
9.2
94
9.5
9.7

On average, the CV for control reproduction is 7.0% in Environmental Testing Solutions, Inc. Ceriodaphnia chronic toxicity

tests,

Lower CV bound deternined by USEPA (10® percentile) = 8.9%.

Upper CV bound determined by USEPA (90° percentile) = 42%

PMSD = Percent Minimum Significant Difference
PMSD is & measure of lest precision. The PMSD is the minimum percent difference between the contro] and treatment that can
be declared statistically significant in a whole effluent toxicity test. On average,  significant difference occurs for

Eavironmentsal Testing Solutions, Inc. chronic toxicity tests when & toxicant reduces Ceriodaphnia reproduction by 9.7% from

the control.

Lower PMSD bouad determined by USEPA (10* percentile) = 11%.
Upper PMSD bousd determined by USEPA (90® percentile) = 37%.

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

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

reference toxicant fests,

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Efffuent Toxicity Applications Under fhe National Pollutant Discharge
Elimigation Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnat, OH.

11-01-05



Ceriodaphnia dubia Control Reproduction, Coefficient of Variation, and PMSD
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Coefficient of Variation (%)
for Control Reproduction

Environmental Testing SOlutions, Inc.

in Sodium Chloride Chronic Reference Toxicant Tests

N D I

Minimum Acceptance Criteria (> 15.0 offsprmg per surviving female)
i i | 1 1 i1 l 1 ] | 1 i ! 1

10 F
[
40
5 USEPA Upper PMSD Bound (oo™ percentile < 37.0%) ﬁ
30 .
S [
B 20f
TN:
P 10
; 0::|'||n||11||-|||1|41|4
: o 5
gb»%x:'m °'Q:-‘ o @”“»& 1.”" x-“ v“‘» "»5”’» 1—\‘»@\ ¥ "»v“ o
Test date
~—e— Control Reproduction, Coefficient of Variatibn (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 Stahdard Deviations)




Environmental T
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Page 1 of 6
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Sodium Chloride Chronic Reference Toxicimt Test
(EPA-821-R-02-013 Method 1002.0)

Species: Ceriodaphniz dubia

CdNaCLCR #: __ 42

| EY A

Dilution preparation information: Comments:
NaCl CHM number: n 120
Stock preparation: 100 g NaCUt (dissolve 50 g NaCl in 500 m!
dcionized water)
Dilution mg/L) 600 800 1000 1200 1400
Stock volume (mL) 9 12 15 18 21
Diluent volume (mL) 1491 1438 1485 1482 1479
Total volume (mL) . | 1500 1500 1500 1500 1500
Test drganism information: Test information:
| Organism age: < 24-hours old Randomizing template: _[Meuow)
Date and times organisms n-oras S1al To 1000 Incubator number and E rQ
were born between: shelf location: :
Organism source: 1D-25-08 A-F YCT batch: o526-05
Transfer bow! information: | pH="9\ SU Temperature =2 £C | Selenastrum batch: 10-16-0S
Daily renewal information:
Day Date Test initiation, MHS water Analyst
renewal, or batch used
termination time
° . -
n-o\-os oy 102405 B A
' lwoz-os 1002 : 10-24-08 & /ke
2 Insnecg 1004 19-31:0S A A\
3 lieodeos 1008 10-31-0S 1B N
. . Ny
N \-0s-05 1010 v °3é§a\§-eg—&a* (
5 In-oe-cs 1Ol | tvoz-058 AL
Nt
s 1Le1- 0§ 1003 1.038-05 A é\
7 Jn-ot-08 10571
Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: o7 $20% 7-day LC50 21400
% Adults having 3" Broods: 1007, 280% NOEC 1000
% Mortality: 0% $20% LOEC 1200
Mean Offspring/Female: 2¢.4 2 150 offspring/female | ChV 1065.4
% CV: 0.7 <40.0% 1C25 1015.0
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Species: Ceriodaphnia dubia
P ? CdNaCLCR#: 2

CONTROL 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 Q O (@)
Adult mortality [ - o O]
2 Young produced O @) O ®) [@)] (@) (@) (@) (@) Q
Adult mortality (U u ol U | | — - _
3 Young produced [®) (@) [&) O] O o Q O [} S=
Adult mortality [ [ O I N -
4 Young produced o = [x] d | 3 | 3 J ) A
‘| Adult mortality ] \—— o | ] o L\ L\ -
s Young produced o) 12Zliofwv2] 10 |*2 O] i o 10
Adult mortality . - | W [ — - - - L
1 Young produced 135 | O (&) (&) O lve | 1\ (®) 1\ (@)
Adult mortality [ [ — ] — ] L;=.
7 Young produced 4 |18 21 |t vZ2 71 4 {113 13
Total young produced 3 \ 54 26 30 2s 0 25 29 21 21
Final Adult Mortality | SN R [N OSN[RS Y Sy
X for 3 Broods S x ST S | S > . > | O |
Note: Adult mortality (L =live, D =dead) o ] +seuT GRODS
Concentration:
% Mortality: &
Mean Offspring/Female: 28.4
600 mg NaCl/L Survival and Reproduction Data
Replicate number :
Day ) 1 2 3 4 5 6 7 8 9 10
1 Young produced 0O Al O @) O @) qQ Ol O O
Adult mortality k . ] L U]
2 Young produced O el e Al o) O (@) G IO
Adaitmortality | \_ | \__| U | U | \_ [ L -
T Nemmted | 01 OO0 O 1O GlIRIOIOTO
Adult mortality i U O [ L L N ) L -
4 Young produced a4l S | 4 q d 173 Jq JJ].’3 s
Adult mortality L O L .- | |
5 Young produced 12 THES i) T 10110110 10 |1 2.
Adult mortality | [ - | - —— |- L - — —
6 Youngprodueed | S |y [ 13 | O oOfJoTolOoO]ol o
Adult mortality - [ WY I W D W R —
7 Young produced § | 2 lé 1Isitzitdiimliz2] s ] 15 1L
Total young produced ze |29 3 3 2..’ Z‘I 30 26 Zq 2 e a3
Final Adult Mortality [ R VS N L N T
Note: Adult morality (L = live, D = dead) AT BR0OD
Concentration:
% Mortality: 0 i:
Mean Offspring/Female: 24.2
% Reduction from Control: | =~ 2. &7,
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Species: Ceriodaphnia dubia )
P P CdNaCLCR#__ 42

800 mg NaCVL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 3 7 3 s | 10|
1 Young produced O (@) (@) O ol Ne) O o Q1 O
Adeiemorratiy | L | U] U U] U1 Of U] U] U O
2 Young produced O Of O O O Ol O @) [@X e
Adult mortality il L. L | (- L E.— -
3 Young produced Ol O &) ()] ol O Ol 010 @)
: Adult mortality ] | O
4 Young produced 4 S d ‘-‘ > ) Y\ Y "'\
adamortatiey | U] O\ | L[ U U ] ] U] [\
5 Young produced 2 lad | 10 W 10 121 A ! Q O 1)
Adult mortality - [ L |- L I VO I D W
6 Young produced O O -| O \* 1 (@] ol 0O 101 O
Adult mortality |- L VY [ O [ VO N WU N S (.
7 Young produced 1= 1\ 13 I e | 4 "‘L 14 FAICEEE
- { Total young produced ' 2 |30 21 11| 29 29 | 271 2L |2 g1 271
Final Adult Mortality |y R v - |- _ . U O U
Note: Adult mortality (L=live, D=dead) | T seur
) .. 600D "
' . Concentration:
% Mortality: or.
Mean Offspring/Female: 211
% Reduction from Control: | 1.8%.
1000 mg NaCVL Survival and Reproduction Data
Replicate number
Day 1 2 .3 4 5 6 7 8 9 10
1 Young produced Ol O Ol O O 6 (@) O 1O O
Adult mortality ] _ C ] o] O S
2 Young produced O‘-= _6 N 6 (E) O O 6 O Q (@)
| Adult mortality o Ul G |__=_====L_:_ L ] Ul U
3 Yourg produced Ol O O OO e Ol & (@)
, Adult mortality |- | Y I - |- | N N (—
4 Young produced 8 Y ) S S|4 4 d D
Adult mortality | L |- — L.. |- (- _ o
[ Young produced "\ \3 e 1221 O v 4 q9 O o) q
Adult mortallty [ - U . C (L | U
6 Young produced | ;0O [4) 10 [a) il OO q O | O
Adult mortality ] Ll T Ul O [ -
7 Young produced 171 1y lé lq SR 1O 1O 13 V2o
Total young produced 2z | 31l |26 | 29 29| 23| 23|23 |21 ] 2 q
Fina! Adult Mortality (N I A LN L O O B
Note: Adult mortality (L = live, D = dead)
SPLer 820D Concentration:
% Mortality: o%
Mean Offspring/Female: 26.1
% Reduction from Control: | .07 |
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Species: Ceriodaphnia dubia

CdNaCLCR#:. _42.

1200 mg NaCV/L Survival and Reproduction Data
. Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced (®) (@) O1L0 (@) (@) O (@) O 10 :
Adult mortality ] O Wl Ul ) LS [ -
2 Young produced Ol OO O 10 Ol O 10 1O
Adult mortality L I \ W I \:_ (S S S A
3 Young produced O O Ol O © ol O OolO 1o
Adatmortality | o | 1 A1 ‘4 I | O] [« [\
4 Young produced o 3 33 \ 2| S 2 2 \ 3
Adult mortality (R A S S S e e - -
5 Young produced < s 8 (o S b '“\ O 8 Lo
Adult mortality (W [ D . ..
6 Young produced (&) g 0. O (@) @) ) @) (@)
Adult mortality Wi _£ i i -
1 Young produced 13 | i\l O \2 | O o |0 (&) i V-] O_
{ Total young produced 22 24 | lq 1 13 L s s 4
Final Adult Mortality [ N Ny ey [ Ny g N W L
Note: Adult mortality (L = live, D = dead)
. . Concentration:
% Mortality: (6Y A
Mean Offspring/Female: 12.\
% Reduction from Control: | 53.9% |
1400 mg NaCVL Survival and Reproduction Data
) Replicate number
Day 1 2 3 4 S 6 7 8 9 10
1 Young produced [e) O | O O] 0O O |10 (@) OO
Adult mortality . ] _ =L_ =_ﬁL___ | W ] L Lj_—__
2 Young produced O 0O Ol O [e[e) Q) (&) (@) (@)
Adult mortality o Ny U I W I i C [
3 Young produced C)‘=__Ol= O % OJ1O0O1Oo OO
Adult mortality O O U U U OO O ol ol o
4 Young produced 4 | O 2 |l o o |3 DO (@) \
Adult mortality L L S . [ - |-
5 Young produced 2. ? L) 3 d q ] s ‘Ei 3] (®)
Addtworaly | U | U] U] ] U] Ll vl O
1 Young produced o) (o) O &) O | o) O (@) ol 1
Adtmortality |- U] | U] C” [ L | W R
7 Young produced 1 Y s q 3 Ol 6 Ol s O
Total young produced I 8 "E 1z 1 1 ‘q qr qL 8
Final Adult Mortality L S R NS S N ) Y Y A Y .
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: o7
Mean Offspring/Female: 99 |
% Reduction from Control: | (6.$7%
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Verification of Ceriodaphnia Reproduction Totals
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Environmental Testing Solutions, Inc.

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

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

Test number: CdNxCICR #71 (#42 at 351 Depot St.)

Test dates: November 01-08, 2005 : ’ Revelwed by: E’ x LLAPAL e )

C ation Repli number Survival | Average reproduction Cosfficieatof | Percent redwction from
(mg/L NaC1) 1 3 3 P s 6 7 s ° 10 %) (offspring/femate) vartation (%) cvetrot (%)
Control n . 34 26 30 25 30 25 29 27 27 100 284 103 Not applicable
600 28 29 33 27 29 30 26 29 28 33 100 i9.2 19 -2.8
800 29 30 27 27 29 29 27 26 . 28 27 100 279 4.6 1.8
1000 k7] 31 26 29 29 23 23 23 27 24 , 100 26.7 12.9 6.0
1200 2 24 11 19 7 13 6 5 15 9 100 13.1 51.6 539
1400 17 8 14 12 7 7 14 .9 9 8 - 100 ) 9.5 295 . 66.5
Dunnett's MSD value: 3.751 MSD=  Minimum Significant Difference
PMSD: 13.2 PMSD =  Percent Minimum Significant Difference

PMSD is 2 measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically
significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, Inc. chronic toxicity tests
when a toxicant reduces Ceriodaphnia reproduction by 9.7% from the control.

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

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

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

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




Environmental Testing Solutions, Inc.

Statistical Analyses

Ceriodaphnis Burvival and Repreduction Test-Repreduction

StartDate: 11172005 TestID:  C4NaCCR Sample 1D} REF-Rof Toxicant
Hod Date:  11/8/2005 LabID: ETS-Bavir. Testing SoL Sample Type: NACL-Sodium chiiride
Sample Date: Protocot  FWCHR-BPA-$21-R-02-013 Test Species: CD-Ceriodaphnia dubia
“ ;
Cone-mp/l, 1 2 3 4 ] (] 7 [] 9
D-Centrof ~ 31.000 34.000 26.000 30.000 25.000 30.000 25.000 29.000 27.000
600 28.000 29.000 33.000 27.000 29.000 30.000 26.000 29.000 28.000
800 29.000 30.000 27.000 27.000 29.000 29.000 27.000 26.000 28.000
1000 32.000 31.000 26.000 29.000 29.000 23.000 23.000 23.000 - 27.000
1200 22.000 24.000 11.000 19.000 7.000 13.000 6.000 5.000 15.000
1400 7.000 $.000 14.000 12.000 7.000 7.000 14.000 9.000 9.000
Traasform: Ustransformed Rank 1-Tailed Isotonle
Conc-mp/l,  Mean N-Mean Mesn Min Max CV% N Som Critical Mean N-Meoan
D-Control 28.400 1.0000 28,400 25.000 34.000 10.259 10 28.800 1.0000
600 20.200 1.0282 29.200 26.000 33.000 187 10 113.00 75.00 28.800 1.0000
800 27.900 0.9824 27.900 26.000 30.000 4612 10 102.00 75.00 27.900 0.9638
1000 26.700 0.8401 26.700 23.000 - 32.000 12.860 10 90.00 75.00 26.700 0.9271
*1200 13.100 0.4613 13.100 5.000 24.000 51579 10 55.00 75.00 13.100 0.4549
*1400 9.500 0.3345 9.500 7.000 14.000 20.461 10 55.00 75.00 9.500 0.3299
Auxiliary Tests 1ati Criticat Skew Keurt
Kolmog D Test indi normal distrit (p>0.01) 0.74299983 1.038 0.57349241  1.158463553
Bartlett's Test indicat 1 (p = 1.198B.04) - 25.3599415 15.0862722
Hypethesis Tost (1-tall, 0.8: NOEC LOEC AV U
Steels Many-One Rank Test 1000 1200 1095.44512
Treatments w D-Control
Linear Interpolation (200 Resamples)
Paint wme/l, SD 95% CL Skew
1C0s 890 110.96380S 675.69375 1017.77749 0.6514
c10 1011.47059 45.3475413 869.819444 1037.68214 -1.6247
icis 1032.64706  20.514908 983356136 1059.144S -1.5647
1C20 1053.82353 17.4425533 1018.4389 1080.63192 «0.1269
1Ic28 1075 18.7206497 1041.48686 111695268 0.2515
1C40 113852041 26.3589432 110074316 1215.26767 1.1061
1650 1180.88235  36.6368776 1138.83223 1289.27212 1.1729
Dese-Raspense Plot
40
as 3
230 4
§ 21
B
& 18
10
5 ]
(]

600 1

300 4

1000 4

*1200 4

°1400

11-01-05



Environmental Testing Solutions, Inc.

Statistical Analyses

Used for PMSD calculation only. Cesfodaphnia Survival and Reproducti ‘T‘ut-Repnduetlou
Start Date:  11/1/2005 Test ID: CdNeCICR Semple ID: RBF-Ref Toxicent
Bod Date:  11/8/2005 LabID: BTS-Bavir. Testing Sol. Sample Type: NACL-Sodium chloride
Semple Date: Protocol:  FWCHR-EPA-821-R-02-013 Test Specice: CD-Ceriodaphnia dubia
Comments:
Conc-mp/L 1 2 3 4 £ [ 7 8 9 10
D-Control 31.000 34.000 26.000 30.000 25.000 30.000 25.000 29.000 27.000 27.000
600 28.000 29.000 33.000 27.000 29.000 30.000 26.000 . 29.000 23.000 33.000
800 29.000 30.000 27.000 27.000 29.000 29.000 27.000 26.000 28.000 27.000
1000 32.000 31.000 26.000 29.000 29,000 23.000 23.000 23.000 27.000 24.000
1200 22000 24.000 11.000 19.000 7.000 13.000 6.000 5.000 15.000 9.000
1400 7.000 8.000 14,000 12.000 7.000 7.000 14.000 9.000 9.000 8.000
Transform: Ustransfc d 1-Tailed
Conc-mp/LL.  Mean N-Mean Meen Min Max CV% N 1-Stat Critical MSD
D-Control 28.400 1.0000 28.400 25.000 34,000 10,259 10
600 -29.200 1.0282° 29.200 26.000 33.000 7.876 10 -0.488 2.287 3751
800 27.900 09824 27.900 26.000 30.000 4612 10 0.308 2.287 3.751
1000 26.700 0.9401 25.700 23.000 32000 12.860 10 1.036 2.287 3751
*1200 13.100 0.4613 13.100 5.000 24.000 51.579 10 9328 2.287 3.751
*1400 9.500 03345 9.500 7.000 14.000 29.461 10 11523 2.287 3751
_Auxillary Tests_ » Statlrtic Critical _Skew Kart
Kolmogerov D Test indicates norme! distribution (p > 0.01) 0.74299985 1.035 0.57349241 1.15846555
Bartlett's Test indicates verisnces (p= 1.19B-04) 253599418 15.0862722 —
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDa MSDp MSB MSE F-Prob df
Dunnett's Test . 1000 1200 1095.44512 37505703 0.13206585 767.706667 13.4518519 25B-20 5,54
Treatments vs D-Control - :

11-01-05
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Species: Ceriodaphnia dubia

Daily Chemistry:

CdNaCLCR #: = 42

Analyst

Concentration

Parameter

CONTROL
HMHSLD

pH (S.U))

DO (mg/L)

Conductivity
_(pmhos/cm)

Alkalinity
 (mg CaCO,/L)

Hardness

| (mg CaCO,y/L)

‘Temperature

°C)

600 mg NaCl/L

pH (S.U)

DO (mg/L)

Conductivity

{umhos/cm) = .

.Temperatyre

o)

800 mg NaCVL

pH (S.U.)

DO (mg/L)

Conductivity
{pmhos/cm)

Temperature

(§9)

1000 mg NaCVL

pH (S.U)

DO (mg/L)

Conductivity
{(umhos/cm)

Temperature

C)

1200 mg NaCVL

pH (S.U.)

DO (mg/L)

Conductivity
{umhos/cm)

Temperature
o)

1400 mg NaCVL

DO (mg/L)_

Conductivity
(xmhos/cm)

Temperature
(&%)

STOCK

Conductivity

{umhos/cm)
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Species: Ceriodaphnia dubia

 CdNaCLCR#™ 42

, Analyst
Concentration Parameter 0%
pH (S.U.)
DO (mg/L) . . . . . . .
contioL | cateity [ ] 51> [ 0
g cactyy | 59 s& 58 52
wacon | 11 SR s a3 ®
o I u8 [ 2so | A | AR | sz |44 | 2sa
pH (S.U) F-GZ | 3.0 | Y | 7.58 | 7.50 | R.0/ |5 |47
. DOmgL) 17.S X 23S | 1.6 2 7-C 3-2 9.2
S0 mgNaCll. | Comtuerns? | /450 Ngie) 4D /4%0 B
copertire | 24 | 2s.2 ] s ] M | e |3 | L4 | 2sa
pH (S.U)) 3.6/ EiSv] g | 7.5% 7.6l 1.0 2.1/ 1.86
DOmeL) | 7-(o | % X 7.6 S - | ¢ | 14
B0 mgNaCUL | e | 1870 1a10 1870 /820

’(roec?perature - 25.2. | 2s.0 r- T w6 253 24.9 2S.3

DH (S.U) *.60 | 7 204 17.59 L 7.0l L R.ez | 3701 1.84
DO (mg/L) -6 .9 %) .5 - ¥ 4.9

1000 mg NaClL Conductivi
¢ (p.mhos/t:m)ty 22/0 73z0 2240 2270

’(l;::x;lperature 241 25.0 2%5.0 24.1 M 2.0 25.0 25.3,

PH(S.U) 2.S7 1 359 | Q4| 2.56. 17.61 | %ol |B.65 | 146
A DO (mg/L) ; ; &7 . -

1200 mg NaCVL | Conductivity
{umhos/cm)
Temperature

&%)

PpH(S.U)
DO (mg/L)
1400 mg NaCVL | Conductivity
(umhos/cm)
Temperature

Q)

STOCK Conductivity
{umhos/cm)
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TENNESSEE VALLEY AUTHORITY

TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

1.

2.

3.

A4

10. Average Flow on Days Sampled (MGD): 1560.9, 1529.0, 1499.9

Report Date: December 13, 2005

Facility / Discharger: Sequoyah Nuclear Plant / TVA

County / State: Hamilton / Tennessee

NPDES Permit #: TN0026450

Type of Facility: Nuclear-Fueled Electric Generating Plant

Design Flow (MGD): 3.266
Receiving Stream: Tennessee River (TRM 483.6)
1Q10: 2,992.4

Outfall Tested: 101

Dates Sampled: November 14-19, 2005

11. Pertinent Site Conditions:
Towerbrom 960 (oxidizing biocide) was injected from November 14-19, 2005. The dates and

times for the Towerbrom 960 injections are in the following table.

Injection Location Date/Start Time (ET) Date/Ending Time (ET)
Essential Raw Cooling Water (ERCVV) 11/14/2005 - 0000 11/15/2005 2310
Train A and B 11/16/2005 0920 11/19/2005 2400
Raw Cooling Water (RCW) 11/14/2005 0000 11/19/2005 2400

Note: Essential Raw Cooling Water (ERCW) Train A and B is located outside the plant and had
to be shut down from 11/15/2005 at 2310 to 11/16/2005 at 0920 due to a NOAA issued tornado
watch.

12. Test Dates: November 16-23. 2005

13. Test Type: Short-term Chronic Definitive

14. Test Species: F Fathead Minnows (Pimephales promelas)

Daphnids (Ceriodaphnia dubia)




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

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

16. Permit Limit Endpoint (%): Qutfall 101: ICys=45.2%

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

UV treated Outfall 101: Pimephales promelas: IC,5 > 100%

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

19. Consulting / Testing Lab: Environmental Testing Solutions. Inc.
- 20. Lab Contact: Jim Sumner Phone #: (828) 350-9364

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

22. Notes: Outfall 101 samples collected November 14-19, 2005, showed no toxic
effects to fathead minnows or daphnids. The resulting IC;5 values, for both species,
were > 100 percent. Exposure of fathead minnows and daphnids to intake samples
resulted in no significant differences from controls during this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous
dose response and high variability among replicates) in previous toxicity testing at
Sequoyah. At the time this study was conducted, insignificant mortality occurred in
minnows exposed to non-treated and UV treated samples.



METHODS SUMMARY

1. Sampling Point: Qutfall 101, Intake

2. Sample Type: Composite

3. Sample Information:

Date Date Date

(MM/DD/YYY | (MM/DD/YY) | Amival | Initial | (MM/DD/YY)

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

ID Collected Received (°C) | (mg/L) Used By
T1/14/05 0615 to ; T1/16/05 1358
101 iy JoLo e | nunswsiaso | 19,26' | <010 | 1110051358
11/14/05 0630 to 11/16/05 1358
Intake | ") 150050530 | 1113051450 2.0 | <010 | 4140051302
T1/16/05 0630 to ; 11/18/05 1318
101 yio0e 06300 | mnmos1ars | 15,1t | <00 | 1SS 138
11/16/05 0630 to 11/18/05 1318
Intake | “y117/050530 | 1M17/051415 0.8 | <000} 000/05 1300
- 11/20/05 1312
101 1}’11/51‘/9%503335” 11/19/051355 | 1.6,1.8' | <0.10 | 11/21/05 1305
11/22/05 1310
11/20/05 1312
Intake 1}/11/?/9‘3(5)5035 5‘° 11/19/05 1355 1.0 | <00 | 11/21/05 1305
11/22/05 1310

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

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

(25.0 £ 1.0°C) in a warm water bath.

Aliquots of Qutfall 101 and Intake samples were UV-treated through a
40-watt Smart® UV Sterilizer (manufactured by Emperor Aguatics,

Inc.) for 2 minutes.




| Pimephales promelas ‘ Ceriodaphnia dubia
Test Organisms:

1. Source: Aquatic BioSystems, Inc. In-house Cultures
2. Age: 23.0-24.5 hours old <24-hours old
Test Method Summary:
1. Test Conditions: Static, Renewal Static, Renewal
2. Test Duration: " 7days Until at least 60% of control
femal_es have 3 broods
3. Control / Dilution Water: Moderately Hard Synthetic Moderately Hard Synthetic
4. Number of Replicates: 4 . : 10
5. Organisms per Replicate: 10 1
6. Test Initiation: (Date/Time) ' '
Outfall 101 11/16/05 - 1358 ET 11/16/05 - 1237 ET
UV Treated Outfall 101 11/16/05 - 1344 ET
7. Test Termination: (Date/Time)
QOutfall 101 11/23/05 - 1306 ET 11/23/05 - 1151 ET
UV Treated Outfall 101 11/23/05 - 1322 ET
8. Test Temperature: Outfall 101: Mean =24.9C Mean = 25.0°C

(24.4 - 25.2°C) (24.7 - 25.4°C)

Test Temperature: UV-Treated Outfall 101: = Mean = 25.0°C
(243 - 25.4°C)

9. Physical / Chemical ‘
Measurements:  Alkalinity, hardness, total residual chlorine, and conductivity were

measured at the laboratory in each 100% sample. Daily temperatures were
measured in one replicate for each test concentration. Pre- and post- -

exposure test solutions were analyzed daily for pH and dissolved oxygen.

10. Statistics: Statistics were performed according to methods prescribed by EPA

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




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

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

Conducted November 16-23, 2005 using effluent from Qutfall 101.

Test Percent Surviving

Solutions (time interval used — days)

(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 98
10.98% 100 100 100 100 100 98 98
22.0% 100 100 100 98 98 95 95
43.9% 100 100 100 100 100 100 100
72.0% 100 100 100 100 100 100 100

- 100.0% -] 100 100 100 98 98 98 98
Intake 100 100 100 100 100 100 98

Test Solutions M?::pgztxﬁlh ;érr;xg)

(% Effluent) 1 5 3 y Mean
Control 0.663 0.653 . 0.566 0.648 0.633
10.98% 0.617 0.663 0.677 0.689 0.662
22.0% 0.629 0.699 0.704 0.671 0.676
43.9% 0.689 0.636 0.701 0.704 0.683
72.0% 0.687 0.713 0.704 0.775 0.720
100.0% 0.618 0.705 0.661 0.699 0.671

Intake 0.689 0.607 0.642 | 0.583 0.630

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

Permit Limit: 45.2%
Permit Limit: 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. Resultsofa  Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.
(Genus species)

Conducted November 16-23. 2005 using effluent from Qutfall 101.

(Type / Duration)

Upper Limit: NA
Lower Limit: NA

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

(% Effluent) 1 2 3 4 5 6 7
Control 100 | 100 | 100 | 100 | 100 | 100 100
10.98% 100 | 100 § 100 | 100 | 100 | 100 100
22.0% 100 | 100 | 100 | 100 | 100 | 100 100
43.9% 100 | 100 | 100 | 100 | 100 | 100 100
72.0% 100 | 100 | 100 | 100 | 100 | 100 | 100
100.0% 100 100 100 100 100 100 100

Test Solutions Reprod]gctlon (#{.oung/femaleﬂ days)

(% Effluent) ata (replicate number)
1] 231415167187 9]10]Mean
.Control 2013113627 [32[32[20]28]31]27] 302
10.98% 3113503213010 30]34{31)31]32]33] 319
22.0% 343232323331 [33]32]|34]30] 323
43.9% 37130 (33293034 |30]33(33]33]322
72.0% 35031 (29|32 |38 |34(35|33(29]36] 33.2
100.0% 35{39 36|34 |32132(33[{32[36]35] 344
IC,s Value: >100% Calculated TU Estimates: < 1.0 TUc*
Permit Limit: 45.2% ‘
' Permit Limit: 2.2 TUc
95% Confidence Limits:

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




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

Conducted November 16-23, 2005 using water from Intake

(Type / Duration)

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

(% Effluent) | fl 2 3 4 3 6 7
Control 100 100 100 100 100 100 100
Intake | 100 100 100 100 100 100 100

Test Solutions Reproduction\(#y"oung/female/7 'days)

(% Effluent) Data (replicate number)

? 1727374576787 9][10][Mean
Control 33128 [30]29[30]30|34]|32]34]33]31.3
Intake §35|40|35|35]33|36]38|35(37]34] 358

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

Permit Limit: N/A ‘

: Permit Limit: N/A
95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA

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




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

3. Results of a

szephales promelas Chronic/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted No‘VemBef 16-23, 2005 using effluent from UV Treated Outfall 101.

Test Percent Surviving

Solutions - (time interval used — days)

(% Effluent) | 1 2 3 4 5 6 7
Control 100 | 100 | 100 | 100 | 100 | 100 100
1098% | 100 | 100 | 100 | 100 | 100 | 100 98
22.0% | 100 | 100 | 100 | 100 | 100 | 100 100
43.9% 100 | 100 | 100 { 100 | 100 | 100 100
72.0% 100 | 100 | 100 | 100 | 100 | 100 100
100.0% | 100 | 100 | 100 | 100 | 100 | 100 100
Intake 100 100 | 100 | 100 | 100 | 100 100

Test Solutions | Mean ll?ry Weighl: (mg)

(% Effluent) [— 2 (remgate T er)4 Mean
Control 0562 | 0.718 0.688 0.670 0.660
10.98% 0732 0.656 0.551 0.547 0.622
22.0% 0638 | 0.642 0.638 0.571 0.622
43.9% 0.525 0.602 0.776 0.563 0.617

72.0% 0.617 | 0.678 0.565 0.638 0.625

- 100.0% | 0617 | 0.690 0.611 0.564 0.621

Intake | 0.602 0.618 0.621 0.580 0.605

1Cys Value > IOOL/o

95% Conﬁdence lelts:
NA
Lower Limit NA

Uppcr Limit:

Calculated TU Estimates: < 1.0 TUc*

*TUa= 100/LC50 TUC = 100/ ICzs

|
REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)

Results (1Cys)

Species I Date Time | Duration | Toxicant
Pimephales promelas November 16-23, 2005 1416 | 7-days KCl 0.70 g/L
Ceriodaphnia dubia November 1-8, 2005 1101 | 7-days NaCl 1.08 g/L




PHYSI
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MMA

Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Sequoyah Nuclear Plant Effluent (SQN), Outfall 101, November 16-23, 2005.

Test Sample 1D Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U) Conductance] Alkalinity Hardness Total Residual
Initial Final Initial Final Initial Final (nmhos/cm) | (mg/L. CaCO,)| (mg/L CaCOQ,)| Chlorine (mg/L)
Control 249 24.7 18 74 7.96 7.88 315 61 95 -
247 - 251|246 - 249} 77 - 79| 70 - 77 ]768 - 805|771 - 802] 307 - 321 58 - 62 92 - 96 - -
10.98% 249 24.7 78 74 8.02 7.83 296 - - -
) i 248 - 2511244 - 249| 74 - 80] 69 - 751792 - 810} 7.62 - 800} 288 - 303 - - - - - -
§ 22.0% 249 24.8 1.7 713 8.02 _ 7.83 282 - - -
s i 248 - 2511246 - 249 74 - 79| 6.7 - 76 1793 - 8.10]| 7.66 - 796 | 276 - 288 - - - - - -
;)- 43.9% 25.0 24.7 1.7 7.3 8.02 7.86 257 - - -
3 ) 248 - 252|246 - 249) 75 - 79| 68 - 751793 - 8.11]| 767 - 793 | 248 - 270 - - - - - -
'§ 72.0% 25.0 24.8 1.7 13 8.02 7.87. 218 - - -
E * 248 - 252)246 - 250 75 - 79 ) 69 - 75 ]794 - 8104768 - 797} 212 - 223 - - - - - -
& 100.0% 25.0 24.7 17 73 8.02 7.86 181 63 72 <0.10
) 248 - 2521246 - 249| 75 - 80 ] 67 - 7.7 |795 - 810]| 7.68 - 7.96] 175 - 186 62 - 65 70 - 74 | <010 - <0.10
Intake 250 248 7.8 13 8.01 7.86 181 63 75 <0.10
249 - 2521246 - 2491 76 - 79 ] 69 - 77 1794 - 809|768 - 797} 173 - 187} 61 - 64 72 - 76 } <0.10 - <0.10
Control 248 25.1 7.8 7.8 7.96 8.00 315 61 95 -
247 - 2491249 - 253 77 - 79| 75 - 80 ]| 768 - 805|793 - 8.07] 307 - 321 58 - 62 92 - 9 - -
10.98% 24.8 25.2 78 7.9 8.02 8.02 296 - - -
- : 4.7 - 2501249 - 2531 74 - 80| 75 - 82 (792 - 810] 7.96 - 8.09] 288 - 303 - - - - - -
:§ 22.0% 249 252 77 79 8.02 8.02 282 - - -
= 7 1247 - 250|249 - 254} 74 - 79{ 76 - 83| 793 - 810|799 - 8.11] 276 - 288 - - - - - -
N .
'5 43.9% 249 25.1 7.7 1.9 8.02 8.03 257 - - -
s 248 - 250|248 - 2521 75 - 79| 76 - 83 {793 - 8.11]797 - B.11{ 248 - 270 - - - - - -
:§ 72.0% 249 25.1 17 7.9 8.02 8.06 218 - - -
é i 247 - 2511249 - 2531 75 - 79| 75 - 8.1 1794 - 810]7.99 - 814§ 212 - 223 - - - - - -
100.0% 249 25.1 1.7 719 8.02 8.08 181 63 72 <0.10
247 - 2511250 - 2521 75 - 80| 75 - 83 ]795 - 810|801 - 8.16| 175 - 186 | 62 - 65 70 - 74 [<0.10 - <0.10
Intake 249 25.1 7.8 7.9 8.0l 8.06 - 181 63 75 <0.10
248 - 249]1248 - 253] 76 - 79| 74 - 81 |794 - 809|798 - 8.13] 173 - 187 61 - 64 72 - - 76 }<0.10 - <0.10
Overall temperature o) Average Minimum  Maximum
Pimephales promelas 249 244 252
Ceriodaphnia dubia 25.0 24.7 254




PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for the Pimephales promelas Test, Sequoyah Nuclear Plant Effluent (SQN), UV-Treated
Outfall 101, November 16-23, 2005.

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (5.U.) Conductance
Initial Final Initial Final Initial Final (nmhos/cm)
24.9 24.8 7.8 7.4 8.01 7.83 305
Control '
249 - 2511246 - 249} 76 - 79| 70 - 76792 - 811}17.66 - 7981 290 - 314
10.98% 25.1 249 7.8 73 8.02 7.84 297
2 250 - 252]246 - 252} 76 - 80| 70 - 751792 - 8.12]7.70 - 796 289 - 305
'g 22.0% 25.1 249 7.8 7.4 8.02 7.87 283
S 249 - 253[246 - 251 75 - 791 68 - 7.6 |793 - 8.12|7.66 - 798| 275 - 291
by 43.9% 25.1 24.8 7.8 73 8.02 7.85 258
~§ ) 249 - 2521245 - 249176 - 79| 68 - 76 ]793 - 8.12|7.65 - 798| 247 - 274
'§ 72.0% 25.1 24.8 .78 73 8.02 7.87 220
5 249 - 2531246 - 249| 76 - 79| 69 - 75 (794 - 812|771 - 8.02| 217 - 224
~ 100.0% 25.1 24.8 7.8 73 | 802 7.87 185
) 249 - 253(243 - 2511 77 - 80} 70 - 7.6 | 794 - 812|773 - 803 | 182 - 188
Intake 25.1 . 248 7.8 7.4 8.02 7.90 182
249 - 2541245 - 251|175 - 83| 72 - 7.8]1790 - 812]7.70 - 8.02| 176 - 191
Overall temperature ("C) Average Minimum  Maximum
Pimephales promelas 25.0 24.3

10

254




SUMMARY / CONCLUSIONS

Outfall 101 samples collected November 14-19, 2005, showed no toxic effects to
fathead minnows or daphnids. The resulting IC,s values, for both species, were >
100 percent. Exposure of fathead minnows and daphnids to intake samples resulted
in no significant differences from controls during this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since fish.
pathogens present in intake water have been the suspected cause of interference (anomalous
dose response and high variability among replicates) in previous toxicity testing at
Sequoyah. At the time this study was conducted, insignificant mortality occurred in
minnows exposed to non-treated and UV treated samples.
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Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

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

2. Ceriodaphnia ditbia

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

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas and 2. Ceriodaphnia dubia

Environmental Testing Solutions, Inc. performed chronic toxicity tests from November 16-23,
" 2005. The toxicity tests were conducted with samples collected from SQN Outfall 101 during
oxidizing (November 14-19) biocide applications. An internal peer review of the reports was
performed by TVA biologists and the Senior Toxicologist and it was determined that incorrect
serial dilutions were prepared. Previous permit dilutions of 10.98, 22.0, 43.9, 72.0, and 100%
were used instead of the dilutions of 11.3, 22.6, 45.2, 72.6, and 100% specified in the recently
renewed permit, effective September 1, 2005.

The dilutions that were used in the tests were virtually the same as what the current permit
requires (< 1.3% effluent difference) given the variability inherent in performing whole effluent

toxicity tests. Additionally, the error is judged to be inconsequential relative to evaluation of the
test results since no toxicity to either species (Pimephales promelas or Ceriodaphnia dubia) was
observed (i.e., IC25 > 100% effluent) during either test period.

A process change to TVA’s NPDES biomonitoring compliance program has been implemented

whereby the contract laboratory must confirm via email to TVA the exact dates that toxicity tests
will be performed and the dilution series that will be used, prior to conducting all future tests.
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This incident has been assessed as a laboratory deviation. The EPA chronic test manual (EPA-
821-R-02-013) states that deviations must be evaluated on a case-by-case basis and deviations
may or may not invalidate a test result “depending on the degree of the departure and the
objective of the test.” TVA biologists and the Senior Toxicologist have considered the degree of
the deviation in this particular case and find no potential or observed impact on the test results.
Therefore the test results for the subject tests are considered valid.

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS '

1. Pimephales promelas

None
2. Ceriodaghnia dubia
None .

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 EPA Method 310.1.

8. Total Hardness was méasured by EPA Method 130.2.

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

13



QUALITY ASSURANCE

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

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

1.

2.

3.

4.

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

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

Dilution Water Used: Moderately hard synthetic water.

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

REFERENCES

1.

2.

NPDES Permit No. TN0026450.

USEPA. Short-Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms, EPA-821-R-02-013 (October 2002).

. Methods for Chemical Analysis of Water and Wastes, EPA/600/4-79/020 (March 1983).

Quality Assurance Program: Standard Operating Procedures, Enwronmental Testing

" Solutions, Inc (most current version).

14



Sequoyah Nuclear Plant Biomonitoring
November 16-23, 2005

Appendix B

Diffuser Discharge Concentrations of Total Residual Chlorine,

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 Microbiologically Induced Corrosion and Mollusks,

During Toxicity Test Sampling
March 12, 1998-November 19, 2005

Towerbrom PCL-401 63 Cup;;stat-
Date mg/L mg/L < me/L
TRC Copolymer Azole
03/12/1998 - - -
03/13/1998 - - -
03/14/1998 - - -
03/15/1998 - - -
03/16/1998 - - - -
03/17/1998 - - - -
03/18/1998 - - - -
09/08/1998 - 0.005 - 0.021 -
09/09/1998 - 0.011 - -
09/10/1998} - 0.021 -
09/11/1998 - 0.019 -
09/12/1998 - 0.015 - -
09/13/1998 - 0.015 - -
09/14/1998 - 0.015 - -
02/22/1999 - 5 5 -
02/23/1999 - -
02/24/1999| . -
02/25/1999] * . .
02/26/1999} .- - -
02/27/1999} - - -
02/28/1999] - - -
08/18/1999f 0.015 0.024
08/19/1999] = .- 0.012 0.024
08/20/1999] .- 0.023 0.024
08/21/1999 0.022 0.024
08/22/1999 0.022 0.024
08/23/1999 0.025 0.024
08/24/1999 0.016 0.023




Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion and Mollusks,
During Toxicity Test Sampling
March 12, 1998-November 19, 2005

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

01/31/2000] .. - <(0.002 0.009
02/01/2000{ 0.011 0.028
02/02/2000] - .- 0.028 0.009
02/03/2000) - . ..~ - 0.008 0.009
02/04/2000] = ,. . - 0.006 0.009
02/05/2000 <0.002 0.009
02/06/2000 <0.002 0.009
07/26/2000 <0.0057 0.019
07/27/2000 0.019 0.019
07/28/2000 0.0088 0.018
07/29/2000 <0.0088 0.019
07/30/2000 <0.0076 0.019
07/31/2000 <0.0152 0.019
08/01/2000 <0.0141 0.019
12/11/2000| . - 0.0143 0.020
12/12/2000f. . - 0.0092 0.020
12/13/2000} . - .. <0.0120 0.020
12/14/2000] -~ <0.0087 0.020
12/15/2000] : - 0.0120 0.020
12/16/2000} - - <0.0036 0.020
12/17/2000{ - . <0.0036 0.020
08/26/2001] .- 0.017 0.021
08/27/2001) " <0.0096 0.021
08/28/2001) -~ <0.0085 0.021
08/29/2001] -« - = <0.0094 0.020
108/30/2001 <0.0123 0.021
08/31/2001 . <0.005 0.020
11/25/2001 L <0.0044 -
11/26/2001} - .- - . <0.0119 0.02
11/27/2001 -0.0137 0.019
11/28/2001) ... - <0.0089 0.019
11/29/2001] 0.0132 0.02
11/30/2001 < 0.0043 0.02
12/09/2001 <0.0042 - - -
12/10/2001 <0.0042 - - -
12/11/2001 <0.0104 - - -
12/12/2001 0.0128 0.024 0.02 0.008 -
12/13/2001 <0.0088 0.024 0.02 -
12/14/2001 0.0134 0.024 0.02 0.007




Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion and Mollusks,
~ During Toxicity Test Sampling
- March 12, 1998-November 19, 2005

| | Towerbrom | “PcL-222%| PCL-401 Cuprostat-
Date mg/L | mg me/L
TRC Azole
01/02/2002 - <0.0079 -
01/03/2002| - - <0.0042 -
01/04/2002| 0.0124 -
01/05/2002| ... © -7t | <0.0042 -
01/06/2002| - = - -, | <0.0042 -
01/07/2002 - .| <0.0089 -
022412002 . - ] <0.004 -
02/25/2002| . .. .| <0.004 -
02/26/2002 0.0143 -
02/27/2002 <0.0041 -
02/28/2002f - . < 0.0041 -
03/01/2002] . . - <0.0041 -
05/05/2002 - -
05/06/2002f - -
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| - 10.0092 -
08/07/2002 <0.0107 -
08/08/2002 <0.0061 -
08/09/2002 0.0152 -
10/06/2002f - - <0.00497 -
10/07/2002f =~ 0.0153 -
10/08/2002] - <0.0092 -
10/09/2002{ . .- - 0.0124 .
10/10/2002f -~ - - 0.0134 -
10/11/2002] “ - | <0.0042 -
01/12/2003 <o <0.0035 - -
01/13/2003 - 2} <0.006 - -
01/14/2003| - 1 <o0.0118 - -
01/152003} -~ - | <0.0063 - -
01/16/2003] - '} <0.0034 - -
01/17/2003 - o] <0.0034 - -
04/06/2003 - ~ <0.0073 - -
04/07/2003 - - <0.0189 - -
04/08/2003 - <0.0117 - -
04/09/2003 - | <0.0139 - -
04/10/2003 - <0.0113 - -
04/11/2003 - | <0.0073 - -



Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion and Mollusks,
During Toxicity Test Sampling
March 12, 1998-November 19, 2005

| Towerbrom PCL-401 | CL-363 ]
Date ] mglL mg/L g %5
, TRC Copolymer DMAB;
06/15/2003] - ‘ioe s <0.0045 -
06/16/2003{ - .- <0.0037 0.020
06/17/2003 . - -] <0.0048 0.014
06/18/2003 - ] <0.0048 10.014
06/19/2003 - . ..] <0.0085 0.020
06/20/2003] - "] <0.0048 0.020
08/03/2003] - . - - [ <0.0050 -
08/04/2003 - 1 <0.0050 0.020
08/05/2003 B <0.0051 0.020
08/06/2003 < <0.0084 0.020
08/07/2003} = - 0.0129 0.020
08/08/2003 - fEwl 00153 0.020
10/05/2003] - - ] <0.0043 0.020
10/06/2003 -] <0.0043 0.020
10/07/2003| - - - .7 | <0.0090 0.020
10/08/2003] © - - <0.0106 0.020
10/09/2003| .. - .. 0.0181 0.022
10/10/2003f .-~ - 0.0183 0.024
{02/01/2004] = - 0.0093 0.009
02/02/2004} & - <0.0034 0.009
02/03/2004| =~ - <0.0034 0.009
02/04/2004 5, -~ 0.0124 0.009
02/05/2004] . - - . <0.0034 0.009
02/06/2004| . - 0.0105 0.009
05/04/2004] - - - <0.0123 0.019
05/05/2004 . - <0.0144 0.014 .009 -
05/06/2004] - .- <0.0146 0.013
05/07/2004] ~ - -] 0.0227 0.020 10.009 .-
05/08/2004| -~ - | 0.016 0.021 -
05/09/2004f - - “ | <0.0104 0.020 -
07/04/2004f - - | 0.0217 0.019 -
07/05/2004 - | <0.0085 0.020 0.009
07/06/2004 - " | <0.0077 0.020 -
+107/07/2004 - 0.0252 0.019 -
07/08/2004 - 0.0223 0.019 0.009 - -
07/09/2004 - 0.0182 0.020 0.009 - -




Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion and Mollusks,
‘During Toxicity Test Sampling
March 12, 1998-November 19, 2005

Towerbrom | “PCL- PCL-401 | :CL-363¥ Cuprostat-PF
Date mg/L ~mg/L mg/L | . mg/L
TRC Phosphates] Copolymer | DM.
11/07/2004 <0.0187 | 0.000: 0.014
11/08/2004 <0.0192 0.047 0.030
11/09/2004 <0.0233 0048 .| 0.016
11/10/2004 <0.0149 | 0.047::] 0.016
11/11/2004 <0.0149 0.049 |  0.017
11/12/2004 <0.0253 0.048 |  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 8 0.010 -
06/05/2005 0.0063 - -
06/06/2005 0.0043 - - -
06/07/2005 0.0103 - -
06/08/2005 0.0295 - -
06/09/2005 0.0129 - -
06/10/2005 0.0184 - .
07/17/2005 0.0109 0.009 .
07/18/2005 0.0150 10.009 -
07/19/2005 0.0163 0.009 -
07/20/2005 0.0209 0.009 -
07/21/2005 0.0242 0.009 -
07/22/2005 0.0238 0.018 -
10/30/2005 0.0068 - -
10/31/2005 0.0112 - -
11/01/2005 0.0104 - -
11/02/2005 0.0104 0 - -
11/03/2005 0.0117 - - -
11/04/2005 0.0165 - - - -
11/14/2005 <] 00274 . - - -
11/15/2005 - -] 0025 - A - -k -
11/16/2005 - | 00234 - - - -
11/17/2005 - 71 00231 - - - - - - -
11/18/2005 - | 00200 - - - - - - -
11/19/2005 - 0.0116 - - - - - . -




Sequoyah Nuclear Plant Biomonitoring
November 16-23, 2005

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets



[BIOMONITORING [CHAIN OF CUSTODYRECORD. . . . . Page 1 _of 1 _
Cliont: TVA Environmenta] Testing Solution, Inc, | Delivered By (Circle One):
Project Name: Sequoysh NP Toxicity 351 Depot Street. FedEx UPS  Bus  Client
. ’_,' o e \\
P.0. Number: N/A Asheville, NC ( Other (specify): Express Courier >
Facility Sampled: Sequoyah NP 28801 Gerrerat-€
NPDES Number: TN0026450 Phone: 828-350-9364
Coliected By: Duane Brigman; Chevy Ward Fax: 828-350-9368
Field Identification/ | Grab/Comp. Collection Date/Time Container | Flow A0 - L
Sample Description Number& | MGD Rain Event? ke el
Volume (Mark as Appropriate) 3 B - Ui
Collected e S L e
4, Date Time ; Yes If Yes, No [ Trce | ETSLog : | :AmivalTemp y | Time | Appesr...
A4 31 i b Inches o Number -p., . (C) .cih i |7 ) casee -
SQN-101-TOX C 11/14/05-11/ - 2.5gal NA ~ndl 1L e Caf
QN-101 omp 4/05-11/15/05 %6sllf; 2 (2.5gal) X (5'”5-'01_ -'~qt/:._btﬁ m H” ﬂ- :
SQN-INT-TOX § T1/14/05-11715/05 | 0630- | 1(25gs)) | NA X ' . '
Q o 0530 @3eh 05llis.05] A-0°C | K jiop *
Sample Custody - Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
. A ——
5“8 Brigman 11/15/05 7'. Q Express Courier M ,‘“ﬂj/(ﬁ ? " 5. oz
5: Yol e Qg — ot
. ) Sﬁ\)b Mg L Tow?) M
Express Courier 11/15/05 ' ETS 115005
e . 4SO WKtorg £ /450
SLaee el 2rr X/ .

Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples are preserved by storing them 2t 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 reccive the samples with ample time to initiste 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.

,.-[Cbmmhmnhmrmmy..n ]
%,and2Y%point. .




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 Street. FedEx UPS  Bus Client
P.O. Number: N/A Asheville, NC Other (specify): Express Courier
- . General Comments:
Facility Sampled; Sequoyah NP 28301 . ombiect 1;,.,‘, @ Collechon: 22.° (W
NPDES Number: TN0026450 Phone: 828-350-9364
Collected By: Duane Brigman and Chevy Williams Fax: 828-350-9368
Ficld Identification/ | Grab/Comp. Collection Date/Time Container | Flow . MM z2z.0 .
Sample Description Number& | MGD Rain Event? Labm,o,y Use .
Volume (Mark as Appropriate) _
Collected e o .
, Date Time Yes If Yes, No | Trace mlmg- | Anmivail Temp. | By 1 Time Appear-
! ; ; et Inches Numbet a0 s ___ance
SQN-101-TOX Comp | 11/16/05-11/17/05 |6*30a, 2(2.5gal) | NA B r T AT R T T
| 5is0a X osnn 03 L LR 1o 8 ot
SQN-INT-TOX Comp | 11/16/05-11/17/05 | 3304 125gl) | NA 16 e
51300, X osinfod|- o8 | X |wE &
Sample Custody — Fill In From Top Down %* o*,—lwb,/m;a,, w.ina.Q' &k-ﬂ-;boﬂ-o
Relinquished By (Signature): Date/Time Received By (Signature): Da (.y “_,....n,\ ,
Duane Brigman | 11/17/05 Express,Courier 11/17/05
R I 08\ .
\3/1‘* t;,u/ J0cY (? (« o o ) /0 04
Ex ress Courier 4 : 11/17/05 o, ETS -11/17/05
’ iy % Z (1 (S (prfumas— s
~

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




BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 _of _1__
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 Co ts:
NPDES Number: TN0026450 Phone: 828-35 0-9364
Collected By: Duane Brigman and Chevy Williams Fax: 828-350-9368
Sample Description . Number & (MGD) Rain Event? de Idbbratory Use : ._j; C
Volume (Mark as Appropriate) R L '
Collected R VO R L ’
I3 E3E J i1 Date Time 3 Yes If Yes, No | Trace rival. Temp.. | “By, | Time - | Appear-
1N 21§ EE i Inches 51 . .;4:14._: PR . S
SQN-101-TOX Co 11/18/05-11/19/05 [o5H4S= 2 (2.5gal NA i tiarl orddzee 3
: " | | X toefloe)Mss |+ -
S N- -T "~ ‘”'B - u : ’ IR BN p
Q 0X Comp 11/18/05-11/19/05 085‘0-6-&‘5_- 1(25gal) . NA >( | Lee ,g_.yv {355 *
Sample Custody ~ Fill In From Top Down 4 Custody .0els ok -
Relinquished By (Si i ived By (Si ul; Ti 0
elinquished By (Signature): Date/Time Received By (Signature): ate/Time C )'/
Duane Brigman 11/19/2005 Expyess Caurier 11/19/2005
D Sy | 6930 f | ’M ﬂg
/ © Mnan ©c9 3 <
Express f @( 11/19/2005 ETS 11/19/2005
press Courier g ! 13 AN {{Wi’/ -1355.
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 markgtj for Saturday delivery or they will not arrive until the following Monday.




Environmental Testing Solutions, Inc.

Page 1 oi; 6

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

Client: TVA
Facility: Sequoyah Nuclear Plant
NPDES #: TN 0026450

County: Hamilton

Treatment: Non-treated
Outfall: 101

Project#: 72220
Dilution preparation information: Comments:
Dilution prep (%) 10.98 22 43.9 n 100
Effluent volume 274.5 550 1097.5 1800 2500
| (mL)
Diluent volume (mL) | 2225.5 1950 | 14025 700 o
Tota! volume (mL) 2500 2500 2500 2500 2500
Test organism information: : Test information:
| Organism age: 25 1o 2.5 HouS Od RandomiZing template: | \ert auwy
Date and times organisms { 1\-\S 05 1330 T© \SCO Incubator number:
were bom between: SC
Organism source: AES BAT Pp  11Ses Artemia lot number: OGI8HT
Transfer bowl information: | pH = . Temperature=  °C | Total drying time: 24. QS
’ 8.10 4.2 Date / Time in: §\-23-0S| 13S0
Average transfer volume: 10.t b Date / Time out: i\-24-0S| 136b
s Oven temperature: 0O
. Daily feeding and renewal information:
Day Date Morning Afternoon . Test initiation, Control water Sample numbers Analyst
feeding | feeding time renewsl, or batch used used
time termination time HHSW
° | | —%| soo | -i3sg 1-1l-osA | osilis. odsos :)(?
P laumees | cAc | 1sob 1302 N-it-es8 [osins.odsios | Al
2 1 nages | oz | 1s20 1318 n-w-os® lesnm.oztoed |
3 Jaeigeos | ogan | sz 1200 I-rkos A [oswir.ezeed |
4 n-zo-¢5 | 090S 1SClo 131Z --eSA [os1ig.1zd 13
5 lu-aos | oAk S 1305 | nose osnalz 13 | g
S | vzemes 1S00 1310 LS @ [ostnaaz 413 | 4{
T 1 waso ‘ 3oL B R K
Control information: Acceptance criteri2 | Summary of test endpoints:
% Mortality: 07w $20% 7-day LCq 21007
Average weight per initial larvae: 0.b33 [FESERiaiatie] NOEC M
Average weight per surviving larvae: | 0T34 3°°2 025 mg/larvac LOEC > 1007,
0-64% Chv 1 >i00%
IC,s 21007




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

Environmental Testing Solutions, Inc. Page2 of 6
Species: Pimephales promelas Date: _11-1-0S
Client: TVA /Sequoyah Nuclear Plant - Non-treated
| Survival and Growth Data
Day CONTROL 10.98% 22%
A B C D E F G H ) | J K L
0 161010 |10 )0 |io]iofo |10] o] 10]10
1 10(/0 1o [to|ro|l0 |16 |10} 16|10 |10 |10
2 !
o |lo |ilo [io) oo | 1o|lio)jo]io]lo]i0
3 _
: 1ol lote /o) 10l 10| 10 1046 |to] /O] /0
4 ; d |
: jo | 6|0l | 0] 6l 1000 |40
5 |0l |wlwl|wlio|o]a]io]d]io
6 olio|wlwo g4 0]l wo]lwla a0l 0
(Y-
.7 {o |10 q:o‘ 0|9 191 10110 9 4 10|10
A= Pan weight (mg) 14.60 149.52) g as|iese] ez 93] 1958
identification: _ﬁﬂu_\b" 2
Analyst: I 15.0% 4,3*_-;‘ 914,70 14.54 15.03 15.0¢
N
B = Pan + Larvae weight
&";3,,,: %K oorp 2123 | 2102 | 2018] 2028 |20 33| 20.33| 2101 | 21.43) 20 M2} 22.04 2162|2177
Larvae weight (mg)=A-B -
LD LSS Sl |Ldt [T {utd e {182 |u.23 [L.a] |1ed [N
Weight per initial number % o N ’ a
flarvae (mg)’ 2 vl W N Al ] ol I XN A
‘:Ca/r;,uieﬁ:;l number of larvae oyv D‘OL? 09‘ o 0}"\ 0)39 D!‘ b.\p byb o.v 0‘_\b 0\.0
Average Percent
igh d
il T | Gom eontrot | 0.L33 0.2 | _qut | 0t | -48&%
number of *) o
'IarvaeSmgz
Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,

Calculations and data reviewed: é&_

Comments:




Environmental Testing Solutions, Inc. Page 3 of 6

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - Non-treated Date: |\-1L- -og
Survival and Growth Data
Day 43.9% 72% 100%
M N 0 P Q R S T U A4 w X
o 10|10 |0 |io]tofio [1o|tofio|wo |iofr0
1 ol lw]jwfiolwoliojiofiolioliol o
2
jo {10 /0|16 fte [/0 |to]o)licllO]l0 [0
3 . 10 |10 O (16 }76 (76 |10 {10 |10 [s70 |70 |70
4 ] d
. o1 10110 o Yol to|10|w)ic]ol9 o
5 10w |10 |o]o|iolw |tolid)ic]|a |10
¢ 110 1o (/010010 010 O |10 |4 | 1O
7 (17
. 16 [ jo | so|/0fofiolio o | ioliola |6
[Aspmwegsi@a e oql liggof fices] - [1497]  lis.es 19,49
ldeuﬁﬁcaﬂon:%{t_b : 1M, 84
L Anatys: __ N 8] . 4 15.16 14.32 H-53 15.6%
B = Pan + Larvse weight e
(An:;gyst:_]ﬂw 2243 | 2218|2161 | 21,51 | 20.35|22.29| 2151 |226% 21,23 | 299 | 2L.1D [22.68
Larvae weight(mg)~A-B
o8 [t |q.0 [rod [u.8 |3 ] 164 (118 b8 [1.05 |l |44
Weight per initial number . : o\
; &\ | A 5 Q 45 N
AL peratione | O | | || E DTV E
0 o o [ Jor jor o O o for |O |©

Average Percent
fght per reduction
;:tlgal d from control | O-G% 3 -1.4% 0.120 -12.8% o0.L1 { - ‘9.670
number of (%) . )
L larvae (m ’

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

Comments:




Environmental Testing Solutionk, Inc.

Page 4 of 6

Species: Pimephales promelas

Client: TVA/Sequoyah Nuclear Plant - Non-treated

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

Date:
Survival and Growth Data
Day 100% Intake
Y YA AA | BB
0 101 10|10 |ID
1 io{10|10]10
2
JO [/o | fo | 10
3 :
/0 |16 |to |10
4 ..
(0|0l |10
s 10|10|m|10
6
: [0 {10 {tD |10
7 AW |
fo | 9% Jo |0
A=P igh
Cnb)r‘ll ':g ‘e “‘.'8“. 15.23
identifs :N_lqgh; : _ !
A;::ys:? i ' 14.39] 19.79
B =Pan + Larvae welght‘ :
et _Uekarnan. | 2i3s] 2042|2105 2002
Larvae weight (mg)=A-B
L8 (L0042 583
Welght per initial number A .
of larvae (m, [ W4 »
-(l:a 1 Initi(al izxmber oflarvae | & \"o \? “}
9 ) o |®
Average Percent
igh: educt!
lwn:tlgalt pet ;ror:ccoo:trol 0.30 0 -'“"10
number of (%)
larvae Smg?

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

Calculations and data revxewed.é&_

Comments:




TVA / Sequoya

November 16-23, 2005

h Nuclear Plant, Outfall 101
Non-treated

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

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

Project number: 2220 Reveiwed by:
- Not for Compliance Assessment, Internal Laboratory QC
[« (%) P Initial sumber of Final sumber of A = Panm weight B ="Pan +Larvae |Larvae weight (mg) Weight / Surviving Meaw weight / Coeflicient of variation | Weight / Initial number} Meas survival Mean weight/ Coellicient of Percent reductios frem
larvae Isrvae {mg) weight (wp) =A-B sumber of larvae (mg)| Surviving number of |  (Meon nelght per sarvivieg of larvae (mg) (%) Tuitial sumber of | vaviation (hese weight coutrel (%)
larvae (mg) sumiver of forvee) (%) larvae (mg) et Indital pusmber of lnrvas)
24}
A 10 10 14.60 1.23 6.63 0.663 0.663
B 10 10 15.09 21.62 6.53 0.653 0.653
Control C 0 s 1452 20.1 556 629 0.648 22 D566 915 0.633 7.1 Not applicable
D 0 10 14.75 21.2 6.48 .648 0.648
E 0 9 14.56 20.73 6.17 .686 0.617
F 10 10 14.70 21.33 6.63 0.663 0.663
L)
10.98% G 10 10 14.24 21.01 6,77 0.677 0679 17 0.677 s 0.662 48 46
H 10 10 14.54 2143 6.89 0.689 0.689
1 10 9 14.13 2042 6.29 0.699 0.629
J 10 9 15.03 22.02 6.99 0.777 : 0.699
»,
22% K 10 10 1458 21.62 7,04 0.704 0.713 63 0.704 95.0 0.676 st -6.8
L 10 10 15.06 Nii 6,71 0.671 0.671
M 10 10 16.24 23.13 6.89 0.689 0.689
N 10 10 15.79 22.15 6.36 0.636 0.636
e, -
3.9% o 10 10 14.60 2461 701 0.701 0.683 46 0.701 1000 0.683 4 9
P 10 10 14.47 21.51 7.04 0.704 0.704
Q 10 10 14.88 21.75 6.87 0.687 0.687
R 10 10 15.16 22.29 7.13 0.713 0.713
1% s 10 10 14.47 2151 704 0.704 0.720 53 0.704 100.0 0120 53 138
T 10 10 14.32 22.07 1.75 0.775 0.775
1] 10 10 15.05 21.23 6.18 0.618 0.618
» v 10 10 14.54 21.59 7.05 .705 0.705
100% W 0 9 1449 2110 561 5Y 0.639 72 0.661 918 0.671 6.0 -6.0
X 10 10 15.69 22.68 6.99 .699 0.699
Y 10 10 14.84 2173 6.89 0.689 0.689
YA 10 9 14.35 20.42 6.07 0.674 0.607
. .
100% Intake AA 10 T 1523 3165 642 0642 0.647 13 0642 915 0.630 73 04
BB 10 10 14.79 0.62 5.83 0.583 0.583
utfall 101 25 MSD = Minimum Significant Difference
Dunnett's MSD value: WQ X 55 PMSD = Percent Minimum Significant Difference
PMSD: ‘%' A8 10.0 PMSD is 2 measure of test precision. The PMSD is the p difference b the {and 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 Pimephales growth by 14.0% from the control (determined
Intake; hrough refe toxicant testing)
Dunnett's MSD value: 0.0624 Lower PMSD bound detenmined by USEPA (10th percentile) = 9.4%.
PMSD: 9.9 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 lab ies for Pimephales growth in chronic reference toxicant tests.
ding and A ing for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmenta! Protection Agency, Cincinnati, OH.

USEPA. 2000. Und




« TVA/Sequoyah Nuclear Plant, Outfall 101

Non-treated
November 16-23, 2005
Statistical Analyses
— — __Larval Fisk Growth and Survival Test.7 Day Grewth -
Start Date: 111672005 Test ID: PpFRCR . Sample I TVA./SQN 10, Non-trexted
Bod Date:  11/23/2005 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Diecharge Monitoring Report
Sample Date: Protocotk  FWCHR-BPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:
Conc-% 1_ 2 s 4
D-Caontrol 0.6630 0.6530 0.5660 0.6480
1098 0.6170 0.6630 06770 0.6890
2 0.6290 0.6990 0.7040 06710
4359 06890 0.6360 0.7010 0.7040
n 06870 Q7130 0.7040 0.7750
100 0.6180 Q7050 06610 0.69%0
Trausforu: Untransformed _ 1Tailed Tsotonle
Conc-% Mean N-Mean Mean Mia Max CV% ‘N +Stat Critieal MSD Mean N-Mean
D-Controt 0.632% 1.0000 06325 0.5660 0.6630 107 4 0.6744 1.0000
1098 0.6615 1.0453 0.6615 0.6170 0.6890 4.764 4 -1.108 2410 -0.0633 0.6744 1.0000
n 0.675¢ 1.06%4 0.6758 0.6290 0.7040 5.088 4 -1.647 2410 0.063) 0.6744 1.0000
49 0.6828 1.0m1 0.6825 0.6360 0.2040 4.640 4 «1.904 2410 0083 - 0674 1.0000
n 0.7198 L3 07198 0.6870 0.7750 5332 4 +3323 2410 0.0633 0.6744 . 1.0000
100 0.6708 1.0608 0.670% 0.6180 0.7050 5994 4 -1.457 2410 0.0633 0.6708 0.9946
Alxw Tests Stathtic Critical Skew Kart
Shapiro-Wilk's Test indicates nonmal distribution (p > 0.01) 092524302 0834 36720585  0.2081248
Bartletrs Test indicates equal varisnces (p = 0.9 ____oszum 15.08527224
&E&.h Test (1-tafl, 6.85) NOEC LOEC v TU MSDu MSD, MSB MSE F-Prob [:4
Dunnett's Test . 100 >100 1 0.063273977 0.100037909 (.003245742 0.001378625 0.082390115 518
Jieatments v D-Control
Linesr Interpolation (200 Resamples)
Polat % D 95% CL(Exp) Skew
1cos >100
Icto >100
IC1S >100 1.0
1c20 >100 09 ]
1025 >100
Icéo ’ >100 o8
1C50 >100 071
- 084
0.5 9
04 §
03 4
024
0.1 4
00 $+-0— o ——
0.1 4 R N TN
0.2 T r v g
[ 20 ] .0 80 100 120
Doso %
Dose-Response Fiat
0s
0.8 ) .
0.7 4 - b ‘ r,/{\; b
$— 1 )
i 08 ] of significance
(]
E’ 04 3
™03
0.2 9
0.1 4
[} v T T v
g 8 o ® g
e ¢ *

]

sqn_I1-16-05data



TVA / Sequoyah Nuclear Plant, Intake

Non-treated
November 16-23, 2005
Statistical Analyses
- Larval Fish Growth and Survival Test7 Day Growts
Start Date:  11/1672005 Test ID: PpFRCR Sample ID: TVA/7 SQN Intake, Non-treated
Bnd Dste:  11/2372005 LabID: EBTS-Envir. Testing Sol Semple Type: DMR-Discharge Monitoriog Report
Sample Date: Protocol FWCHR-EPA-$21-R-02-013 Test Species: PP-Pimephaks promelss
Comments:
Conc-% . 1 3 3 4
D-Control 0.6630 0.6530 0.5660 0.6430
100 0.63%0 0.6070 0.6420 0.5830
. Tranaform: Untransformed . 1-Tailed Isetonic
Conc-% Mesn N-Mesn Mesn Mia Max V% N tStat Critical MSD Mean N-Mean
D-Control 0.6325 1.0000 0.6325 0.5660 0.6630 7.078 4 0.6325 1.0000
100 0.6303 0.9954 06303 0.5830 0.6890 7307 4 0.070 1.943 0.0624 0.6303 0.9964
Auzlliary Tats —— Statlstle Critieal Skew __ Kart
Shapiro-Wik's Test indicates noemal distribution (p > 0.01) 0.846636319 0.749 042796383 -0.74660924
F-Teat indicates equal vagiances (p = 0.96) 1.058163669 4746722
Hypothesis Test (1-tall, 6.05) MSDs —_MSD) MSB MSE___F-Preb &«
Homoscedastic t Test indicates no significant differences 0062403399 0.0985615  1.0125B-03 0.002062625 0.946420491 1,6
Treatments vs D-Confro} . .
Tinear Interpolation 300 K )
_P_olht Y% 95% CLExp) Skew
Icos >100
IC10 >100
Ic1s >100 1.0
IC20 >100
1c25 >100 08
IC40 >100 0.84
1C30 >100 071
0.8 4
E 0.5 4
204
0.3 9
024
0.1 4
0.0 v . T r—rrrrd
o 20 4 [ [ 100 120
Dose %
Dose-Response Plot
08 .
0.7 4 -
o“‘-.-.l.-.II.I...I.....-.....l..I...".......l--..-.'...'i........ 1“"'0.““(
of significance

D-Convot

100

sgn_l1-16-05data



Environmental Testing Solutions, Inc.

Page 1 of 7

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

County: Hamilton
Treatment: Non-treated

Client: TVA

Facility: Sequoysh Nuclear Plant
NPDES #: TN 0026450

Project#: 2220

Outfall: 101

whwe,

Dilution preparation information: Comments:
Dilution prep (%) 10.98 22 43.9 n 100
Effluent volume (mL) 274.5 550 1097.5 1800 2500
Diluent volume (mL) | 2225.5 [ 1950 1402.5 700 0
Total volume (mL) 2500 2500 2500 2500 | 2500
Test organism information: Test information:
Organism age: < 29-dongs oLd Randomizing template: | Greeen%~
Date and times organisms | j\-1-0S 0340 —TO W2— Incubator number and vyidLt1
were bomn between: shelf location:
Organism source: -0f-08 A-F YCT batch: 094°30-0S
Transfer bowl information: | pH = =12 Temperature = 25.V'C | Selenastrum batch: 0l oS |
Daily renewal information:
Day Date Test initiation, Control water Sample numbers Analyst
renewsl, or batch used used
termination time :
0 |yuos 1231 wen-os & losipis.od=os | Al
4
' lues 143 n--es8 |esing.odsos| i
NS ¥
2 11805 1200 U--0S8 Josiiy.oawoy | N
-3 n-18-0S sz li-13-058 losnioamod | Ak
4 | naoes 1Z1L H-13DSA [05thg.1zd13 | -
5 {naes 1221 Hazese |osig. 1z<13 | A
A
6 1\-22-0S 1218 H-11-65 & [051115.12 4\3 oy
7| nazes 1S\ \
Control information: 1 2 Acceptance criteria Summary of test endpoints:
% of Male Adults: 0% | o7 $20% 7-day LCS0 > 1607
% Adults having 3° Broods: | 1667, | 1007, 280% NOEC 1007,
% Mortality: o7 07 $20% LOEC 2 1007,
Mean Offspring/Female: G.2 1 31.5 | 21500ffspring/female | ChV 21007
% CV: §.27, | A7 <40.0% 1C25 %1007

b47. C){/‘;\}cs
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Environmental Testing Solutions, Inc. ' Page 2 of 7

Species: Ceriodaphnia dubia

Client: Sequoyah Nuclear Plant - Non-treated Date: _{|-1L-0<
CONTROL -1 ' Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced o] O OO Ol 0o O (o} sl Ke)
Adultmortatity | L R S S W |- % L
2 Young produced O O @] O O Ol 0 [*1Ne) @)
Aduttmortaliy | L | L L (= Cl o Cl wleio
3 Young produced O] O O .| o O I®) O | O o |0
Adult mortality Cl U | ¢ C L L L L] L Jt
4 Young produced | (, [ J | S L 4 |4 J g .
Adult mortality L L (. [ (. - - — | - L
5 Young produced 6l 1ol vy 10l 1\ INI LO 12 1L j1o
Adult mortality LU T O U U I e W
3 Young produced 49 O O (@) O O |*+2 o110 &)
Adult mortality T D D O A U I N U B
] Young produced id (1S | L _]_é o | 1o |1 3 12| \3
Total young produced 29 3 \ 26 | 21 3 32| 29 28 3\ :\
[ Final Adult Mortality L [ I [ O N I Y [ S
X for 3" Broods X R DN T KN O | DK [ > | ><
. Note: Adult morality (L= live, D = dead) S AStuT BecOD
' ) Concentration:
% Mortality: 07
Mean Offspring/Female: 30. 2-
coNc: 10.98% Survival and Reproduction Data
Replicate number
Day N 1 . 2 3 4 5 6 7 3 9 10
1 Young produced Y O (@] Ol O O (@) Ol O @]
: Adult mortality L | W Y ] — w | —
2 Young produced | O O O O O [@] (@] O (o] o
Adult mortality [ | [ - | C [ L |-
3 Young produced (®) O o100 (&) (®) [») () o 10
Adult mortality C C | L. — ] Lo L (1 L
4 Young produced | S g S 13 5 5 Y (o 5 | 5
Adult mortality - | ] L] U C |l ] o o L |L
5 Young produced 10 (@) 1\ (&) 10| 1\ t O 12. ] 1y
Adult mortality Cl U] WU O[O o [
€ Young produced | O 12| O 110D 0O A (@) 11 [e) Q
Adult mortality | U B W B W D | S T | L -
7 Young produced 1o | 1€ 1 o | 1S 1§ |‘-\ e 15 |
Total young produced 3l | 3532|236 (3d |3l |32l 32|33
Final Aduit Mortality L - _ | \_ | L I
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: o)/
Mean Offspring/Female: 314
% Reduction from Control: | =S.7




Environmental Testing Solutions, Inc. Page 3 of 7
Species: Ceriodaphnia dubia .
Cll)ient: §eguoyah§uclear Plant - Non-treated Date: _\\-1b-0S
CONC: 22% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 s 6 7 8 9 10
1 Young produced Ol O O () &) (@) Ol O O ®)
Adult mortality | o L L W I ] O
2 Young produced ol o o) O= O o HNe) O (K=
Adult mortality Lo (. - _ L [ [ L. | L
3 Young produced 0O | O (6 (@) O O O (&) O O
Adult mortality g g L {1 { [ (. Q L
4 Young produced G S S S d "] 4 s &
Adult mortality L t . (_ | [ (- . [ L
[ Young produced q O |12 |1 \= *\ Ol O i\ O |0
Adutmortallty | (| L} | U] U | U | | U o] O
3 Young produced O j\2| O O 1\ 12112 1 0O 10 10
Adult mortality o G ] ] O | W S -
7 Young produced | 4 =] 1S |11 i 1S 1S {17 9 | IS
Total young produced 3"' 32|3zlz2 33 |21 23 | 32 aq 30
Final Adult Mortality . [ - [y L e (S I -
Note: Adult morality (L = live, D= dead) SUT Hrooh '
Concentration: ]
% Mortality: [oX S
Mean Offspring/Female: 32.D
% Reduction from Control: | —7.06%
CONC: 43.9% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 3 .9 10
1 Young produced O] 610 O | O (@) ) Q (@} 6
Adutmortality | U] U [ U W O T | W O
2 Young produced O Dr /) O O O (&) (@] (& ] [P0 §
“Adult mortality L | o it 1 | o ] | -
3 |  Young produced O O [®) (&) (&) O (8] (&) O lo
| ' Adult mortality o C | (8 [ 1 L | C jC
4 | Youngproduced | (p | & o 3! S 1] o s |(|S Y
Adult mortality L iL L. | - (- [ | L L
s Young produced 0O O O O 1\ o |1t0] O \\ (@)
Adult mortality (W ) O S S T e
6 Young produced 13110 12 110 0 1210 12| O |12
Adult mortality | [ W I (W ) ) -
7 Young produced l? IS 17 | 1S 14 18 o 11 |17 "
Total young produced 31 |3 | 3al28 |3 0 ad| 36| 33| 33 ‘33
Final Adult Mortality [ I - __ L [y - [y ™
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: [o1/)
Mean Offspring/Female: 3z.2
% Reduction from Control: | ~b.67%




Environmental Testing Solutions, Inc. Page 4 of 7
Species: Ceriodaphnia dubia
Client: Sequoyah Nuclear Plant - Non-treated Date: _{\-1\e-0S
CONC: 72% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced ) (®) Ol O O O O ol olo
Adult mortality | | W (U | — [ |- Lé
2 Young produced O 10 O b 0O | O O o 10
Adult mortality ' Clje { L { L — |
3 Young produced jC) (&) O Q O (e} O () O 10
Adult mortality | C C | o C C L [ L
4 Young produced 5 s o = S o = S y s
Adult mortality E (. L L [ [ [ [ - L L ‘
5 Young produced Y o 10 10O R 2o ] 1Y 10 |12
Adult mortality FURE LV D U P WA D W (O W O [V R W
6 Young produced /@) V2 O 10O O (&) (s Ke) (&) o)
Adult mortality | G N [ g S [ VU ) WSS [ G I G T
7 Youngproduced | 1q | (] | 1S | 17 [ 11 14 [ 15114
Total young produced 35| 3l 2 |32 | 3¢ }fgas' 3S] 33 24 3b
Final Adult Mortality - Sl L] TV VLT T O
Note: Adult mortality (L = live, D = dead) . :
Concentration:
% Mortality: . RoxA
Mean Offspring/Female: 23,2
% Reduction from Control: | ~9.4%.
conc: 100% Survival and Reproduction Data
Replicate number
Day 1 42_ 3 4 L] [ J 8 9 10
A Young produced % OO |6 (@) [8) Ol 01O 1O
Adultmortality | U~ | - L ] ] L] | -
2 Young produced D) D) o1 0 (6) (8] oK) (e} o
Adult mortality [ C it o) -] | L
3 Young produced O [®) Ol O o (®) O (@] QO lo
Adult mortality IR N L= Ul ¢
4 Young produced s {p L ) H 4 i S S S
Adultmortality | (_ [ L. [ e e e e b
] Youngproduced | 12 | & 1 11 1310 ] 1y 1\ |
Adult mortality [ | (W I | | |- [ U] —
3 Youngproduced | O 3 (@) (@] (@) (@] (&) O _1*il ®)
Adult mortality s Wy [ - |- Ly I W
1 Young produced 1€ |20 19 19 1S 18 b 16 19 74
T .
otal young produced 35 | 39 3| 3d | 32|32 33 |32| 2k Y
Final Adutt Mortality |V - Lt | ]l - | - | =
Note: Adult mortality (L = live, D = dead) * SPLIT GROXS
Concentration:
% Monahty wl._
Mean Offspring/Female: 34.4
% Reduction from Control: | -13.9%




I Environmental Testing Solutions, Inc. Page 5of 7
Species: Ceriodaphnia dubia
I Client: Sequoyah Nuclear Plant - Nou-treated Date: __11-1t-0S
CONTROL - 2 Survival and Reproduction Data
Regplicate number
I Day 1 1 3 4 5 3 7 8 9 10
1 Young produced Ol olo (@) O Ol Ol O (@) 6 '
Adult mortality O] U U OO U] O
l 2 Young produced [} O (O D) O 10 6 10 O 10
Adult mortality | — - L ¢ e .o L
3 Young produced Ol O O () 0 (@) 0 O 1o 0
E T T T T O T T T T e
4 Youngproduced | (o |& 4 S S = L S 9 S
Adult mortality C [ (55 [ [ [ [ — o
5 Young produced 0 (o) O 1 O 8 12 i\ 1 112
Adult mortality O ] ] L (- |
3 Young produced 1] 10 Jt2. 1.0 | 1O (®) B o olle)
Adult mortality — ] —] | ] ) ]
7 Youngproduced | Wlo | 14 | 14 |13 VS |1 16 o | 171 L\
: Total young produced }% 28 36 |29 206 30 34 32| &y a3
Final Adult Mortality ' | |\ — _ | - _ — |

Note: Adult mortality (L = live, D = dead)

- Concentration: :
% Mortality: [ox A
[ Mean Offspring/Female: . | 3\.3
I conc: 100% Intake Survival and Reproduction Data
- Replicate number
Day 1 2 3 4 5 [ 7 8 9 10
E 1 Young produced O O (@) Ol O (@) Ol O é Q
Adult mortality Cl U O o T T b oe O U
2 Young produced [B) O 10 1O () O (&) ol o O
! . Adultmortality | L | ( | ( L L L o L el IS
‘ 3 Young produced [®) O 0O [®) ®) O] O O 1O o
Adaemortality | U | L | (|| C] 1 o |L &
l 4 Young produced i (7 S (e =Y s 1l S ‘4 S
Adult mortality L { ' L [ O] L= - L] L
: 3 Young produced [a) (@) i 12| 1) (@) TN \S 1\
l Adult mortality v | W (. (U - [ -
[ Young produced 4 14 O &) (@) 1 O1O o110
Adult mortality [ [ ) U [ [ ) O N
l 7 Youngproduced | |\, |20 | 19 111 11 20 18 14 \g o
Total young produced 3s|do | 39|35 |33 |3 | 38 3s|a1]|3d
Final Adult Mortality (N N S O N O " N O
l Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortallty' m.
' Mean Offspring/Female: 35.8
% Reduction from Control: | -14.4%



TVA / Sequoyah Nuclear Plant, Outfall 101

Non-treated
November 16-23, 2005

Verification of Ceriodaphnia Reproduction Totals
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TVA / Sequoyah Nuclear Plant, Qutfall 101
Non-treated
November 16-23, 2005

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
Project number: 2220 - ' - Reveiwed by: f‘/V [
u
Concentration Replicate number Survival | Average reproduction Coefficientof | Percest reduction (rom
¢ 1 2 3 4 5 6 7 | s 9 10 A (offspring/fenmle) | Vtien 08 | pevisteomiroh C8).
Control -1 29 K} 36 27 32 32 29 28 31 27 100 30.2 ‘ 9.2 Not applicable
10.98% 31 35 32 30 30 34 k)] 31 32 33 100 . 5.2 5.6
22% 34 32 32 32 33 . 31 3 2 34 30 100 323 39 ~10
43.9% 37 30 k1 29 30 34 30 33 33 33 100 322 76 -6.6
72% a5 31 29 32 38 - 34 35 33 29 36 100 332 2.0 99
100% 35 39 36 34 32 32 33 32 36 35 100 344 6.6 -13.9
Control -2 33 28 30 i 29 30 30 34 32 34 33 ) 100 313 ) : 6.9 Not applicable
100% Intake 35 40 35 35 33 36 38 35 37 34 100 358 5.7 -14.4 .
OQutfal} 101; MSD=  Minimom Significant Difference
Dunnett's MSD value: 2.362 PMSD=  Percent Minimum Significant Difference
PMSD: 7.8 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 teproduction by 9.7% from the control.
Dunnett's MSD value: 1.632 Lower PMSD bound determined by USEPA (10"' percentile) = 11%.
PMSD: 52 Upper PMSD bound determined by USEPA (90" percentile) = 37%.
The lower and upper bounds were cnlcnmed by the USEPA using 393 tests conducted from 33 laboratories for Ceriodaphnin 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 Environmentat Protection
Agency, Cincinnati, OH.




TVA / Sequoyah Nuclear Plant, Outfall 101

Non-treated
November 16-23, 2005
Statistical Analyses
_ _ Ceriodaphuis Survival end Reproduction Test-Reprodaction
Start Date:  11/16/2008 Test ID: CAFRCR Sample I TVA/ SQN 101, Noa-treated
EndDate:  11/23/2005 LablID: BTS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocok  FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnis dubia
Comments:
Couc-% 1 3 3 4 s s 7 s s 10
- D-Coatrol 29.000 31.000 36.000 21.000 32.000 32.000 29.000 28.000 31.000 27,000
1098 31.000 35.000 32000 30.000 30.000 34.000 31.000 31.000 32.000 32.000
2 34.000 32,000 32.000 32000 33.000 31.000 33.000 32,000 34.000 30.000
Q9 37.000 30.000 33.000 29.000 30.000 34.000 30.000 33.000 33.000 33.000
7 35.000 31.000 29.000 32.000 38.000 34.000 35.000 33.000 29.000 36.000
100 35.000 39.000 36000 ~ 34.000 32.000 32.000 33.000 32.000 36.000 35.000
Traxsforw: Untransformed : 1-Talled X Isetonic
Come-% Mean N-Mezn Mean Min Max CV% N tStat Critical MSD Mesx N-Mesn
D-Control 30.200 1.0000 30.200 27.000 36.000 9.208 10 . 32367 1.0000
1098 31.900 1.0563 31.900 30.000 35.000 5214 10 -1.645 2287 2362 32367 1.0000
22 32300 1.0698 32300 30,000 34.000 3375 10 -2.033 2237 2362 32367 1.0000
4H9 32.200 1.0662 32200 2.000 37.000 15 10 -1936 2287 2362 32367 1.0000
72 33.20 1.0993 33.200 29.000 38.000 £958 10 -2.904 2237 2362 32367 1.0000
100 34.400 L1391 34.400 32000 39.000 6.601 10 -4.065 2287 2362 32367 1.0000
Auxiliary Twts Stitistic Critical Skew Kart
Kolnogarov D Test indicates normal distribution (p > 0.01) 0.71422404] 1.035 0403227399 0.084524151
Bartictt’s Test indicates equal veriances (p = 0.15) _ SOIMOUT 1508627224
Hypothesls Test (1-tall, 6.5) NOEC LOEC av TU MSDu MSD, MSB MSE F-Pred [T
Dunn=tts Test 100 >100 1 2362479502 0.078227782 19.54666667 5337037037 0.006318601 5,54
Treatments vs D-Controt
— — Toeri fation (300 Ressrmpicy)
Peint % SD 95%CL Skew
1C0S >100
K1 >100
ic1s >100 . 10
IC20 >100 0.9
ic2s >100 00
Icd0 . >100 o7
10 >100 ]
0.6 4
0.8 4
0.4 4
0.3 4
0.2 1
0.4 9
0.0 §—0—¢ < -
FYE IS ARSI TP
0.2
] 20 0 [ 100 120
Dose %
Dose-Respoase Plot
45
‘o -
» I I T T 1
» L...........'}.....-.....'.1.................................... $-4af, 0.05 level
25 3 of significance
20
& 153
10
53
] v d T
L)
g N g R g

sqn_11-16-05data



TVA / Sequoyah Nuclear Plant, Intake

Non-treated
November 16-23, 2005
Statistical Analyses
Carlodaphnis Survival snd Repreduction Test-Reproduction

SatDate: 11162008 Test ID: CdFRCR Sample ID: TVA/SQN Iutzke, Non-treated
EndDute:  11/23/2008 LabID: ETS-Bavi. Testing Sol. Sample Type: DMR-Discharge Monioring Report
Sample Date: Protocot ~ PWCHR-BPA-821-R-02-013 Test Species: CD-Ceriodaphnis dubin
Comments:

Conc % 1 2 3 3 0 7 T _ 0 10

D-Coatrol 33.000 28.000 30,000 30.000 30.000 34.000 32.000 34.000 33.000

100 35.000 40.000 35.000 33.000 36.000 33.000 35.000 37.000 34.000
Transform: Untransformed I-Tailed Isotoulc
Cone-% Mean N-Mesn Mean Mix Max CV% N t-Stat Criticat MSD Men N-Mesz
D-Control 31300 1.0000 31.300 34.000 6910 10 33.550 1.0000
100 35.800 1.1438 35.800 40.000 5.709 10 «4.782 174 1.632 33.550 1.0000

Anxiinry Tosts Shatitic Gitiol Boew _ Eart
Shapiro-Wiki's Test indicates normal distribution (p > 0.01) 0958691359 0.868 0350417145 -0.71197525
F-Test indicates equsl variances (p = 0.57) 1.119680882 6.541089533
Mpothuls Test(1-all, 0.85) MSDw___MSsD, MSE MSE____F-Prob ot
Homoscedastic ¢ Test indicates no significant diffcrences 1.631822565 0.052134906 101,25 4427771778 ).SB-04 1,18

Linesr Interpelation (200 Reszmples)

Poixt % 52 HRE ==
1008 i
110 >100
Ic1s o i
1c20 e ”‘
1c25 e :
oz >100 "
1c50 210 3
05
0.4 1
03]
029
013
0.0 T ey ’
% IRARELLT TN
0.2
23 X
¢ ® b e w0 wmoW
Dose %
Dese-Respouse Plot
s
© "
ad
08 TTTT T o e s e enen e s aananeeaeaanrnesanananesasanennnnensnen ] 1o 005 ol
d"amﬂgm
>
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4
10
s 4
0
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Environmental Testing Solutions, Inc.

Page 1 of 6

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

»

Client: TVA

Facility: Sequoyah Nuclear Plant

NPDES #: TN 0026450
Project#: _ 22200

County: Hamilton

Treatment: UV-treated
Outfall: 101

Dilution preparation information: Comments:
Dilution prep (%) 10.98 22 43.9 2 100} Each concentration was treated
Effluent volume 274.5 550 1097.5 1800 2500 for 2 minutes with a UV sterilizer
mi- N
Diluent volume (mL) | 2225.5 1950 1402.5 700 0 to remove pathogenic
Total volume (mL) 2500 2500 2500 2500 2500 interferences.
Test organism information: ’ : Test information:
Organism age: 2Z2.9S vo 21.2S #oves oD | Randomizing template: | B 0€,
Date and times organisms | p-1S-0S 1320 TO VS00 Incubator number: 36
were born between:
Organism source: AGS SaTert & \ers-oS Artemia lot number: IR&ERAHT
Transfer bow!] information: | pH = Temperature=  °C | Total drying time: 24-1002S
810 24-2. | Date/Timein: |l-2305| 1350
Average transfer volume: ] o4l Date / Time out: M -24-05 1356
Oven temperature: Lo
Daily feeding and renewal information:
Day Date Morning Afternoon Test initiation, MHS Sample numbers Analyst
feeding | feeding time ‘renewal, or batch used used
time termination time .
O lnes | —*| 1sco 1344 I-1-054 |oswis.odses | A
L n-1t-05 | 0900 [ 1Sob 1271 I-N-05G | osins.od s BS 6‘!‘
<2 N-18-05 | 0A\Z \S20 1300 -5 8 [dn.oxvoY C‘,!
A 1a-65 | ofq j4s2 1248 W-11-08A oo nn.ont oM Al
e 1\-20 15 016S ol 124 N-1106A o514 124 13 AT
5 Inaices | 0908 1S\ 12471 -1roS S |osmg, 12 w13 | - L
5 luz20s| 090 | ;500 12S0 -res® (054, 2 ¢ |
7 - 23-0S HEFERSEHEatilsad 1322, ﬁe CAOTEE e I KEK.
Control information: Accepuancecriteriza | Summary of test endpoints:
% Mortality: 7 <20% 7-day LCq > 1067,
Average weight per initial larvae: 0.660 FEEIERTESREE] NOEC 1007
Average weight per surviving larvae: | 0.660 2 0.25 mg/larvac LOEC > 1007
Chv 2100%
ICys 74007
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Environmental Testing Solutions, Inc. Page 2 of 6

Date: __ 1\-1L-0S

Species: Pimephales promelas

Client: TVA/ Seqixoyah Nuclear Plant - UV-treated

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

lojo o ltol oo l/0]lmd|wolio] 10|t
1 wlrolwlwo]lwolnlwlioliof 0]l

0

: Jollo jlo ljol o] tolioliolrollio] o]0
3 Jo [1e |lo |10 1o |r0 |16 o | 1w |4
4 101w |10 |1o]ro|ro|te 1o |t |0
5 o fiojio o] o) rofio}io] ofto]io] 1D
6 {0 [0 [0 ) iofw [0 |10 |io|r0 |10 |10
7 9 |10 /10 col"’fo 10 '70“-, qhle |10 |0 70

S e T

A __UN e 14.23 Gt B9 m.zé e 16.02’ 16.21 e

B=Pan + Larvac welght

X';";:,,n YeMeumax, |2054| 2.e0] 21vl] 2232)22.02| 2105 |21.39| 2143 | 210t | 229 2255 2640}

Larvae weight (mg)=A-B -
s.L2[|18 4,88 [0 [1.32 | LSC(SSt (g4 [,.28 [T L3 s.H

Welght per initlal number O . A

of larvae (mp) 72 I I B Vil N o S Wl 21 N

=C/lattisl mumberotlarvae | &7 | X | & |2 AR A AT
o o’ o o o) 0 o 'Y o 0

Average Percent

welght per reduction

inftial from control | 5, LLO - 0.L2T -E—G‘ff 0.L22 S.U7.

number of (%) . s.e 7 .

Llarvae (mg) o i

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: 49&_

Comments:
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Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - UV-treated Date:  il-1b-0S
Survival émi Growth Data
Day 43.9% 72% 100%
M N 0 P Q R S T U \4 hid X
0
10 |10 |10 |10} ID]|I6 1D |10 ) /10|10 {10 |0
1 )O |10 {10 (10| iD]to |to {to {t0 |10 {tO |10
2 .
oly/oliol/olwlrejiolioliollo ||
3 :
JO1 /01 /011206 /6] 70|/ |10 {20] 20] 70 /0
¢ |10 |w|w|io | [to]id]io]wo] )0
5 ioltofmwo|ic)lic|woic]o] ol lio]
6 o |m]w|o ||l oo |0
Fl T ‘e 25 sH \Sh ASA
jo |10 1o O} 1o 1o |l |10 ] fO|t1o |10 (O
A=Panweightmg . iy 95 : 15.06 Juter]
Color ldcndﬁcaﬂt:;. 16.12 15.92 1€.37 16.29 14,78 1497
Analyst: ___J 16,08 15.17 14.23
B = Psn + Larvae weight
XT,E}”‘,M 20.00 | 22.H | 23.8{| 21.55 | 21.23 | 25.15 | 20.62| 22.L}| 2689 21.uB|20.84| 20!
Lar.\'me weight (mg)=A~-B ‘
5.25[L.02 [k [ S D] 6T [t seS L3R e [LA0 Lt (5
-Welght per initlal numbe'r .
rn A AR o2 ] N 8
:Calr:::ﬂ(:?lg:)umber of larvae o‘vfﬁ D\'? 0"0 Oé’ 0\_0\ 0\? 0‘.;0 0‘_3, 0\"\ D\? 0)‘}' bl:)’
Average Percent
:"JL‘.’?"’" ;::r:c:loonntrol o,l‘,\‘l (,_57. 0.L2S s3% o.b2l S.‘V’o
number of %)
Iarvne‘mg!

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

Comments:
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Environmental Testing Solutions, Inc.

Species: Pimephales promelas

Client: TVA/ Séquoyah Nuclear Plant - UV-freated

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

N 1e=-05

Date:
Survival and Growth Data
Day 100% Intake
: Y yA AA | BB
0
0] t0] 10|10
! /v {io 10|10
2
1o/ |10 | /0
3
/o {16 |10 |10
4.
/0] 10| 10|10
5 0 | 101D | 1D
6 1010 |10 |0
! i
ol bl 1o
A = Pan weight (mg) 15.02
Color identification: 14.97 14.83
Analyst: JN ' 0. 6.6 .
B = Pan + Larvae weight
(::ni)'m VaKeonoe |20 2105|20.6%| 2043
Larvae welght (ng)=A ~-B
jo.02 8 .2\ |5.80
We!;ht per initial number
of larvae (mg) ' AN Py A
= C/ Initlal aumber of larvae | 0 \o hd ‘?
. 0- Q' 0 0
Average Percent
migee | hton | oeos | g2
number of (%)
larvae (m

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

Calculations and data reviewed: é&

Comments:




TVA / Sequoyah Nuclear Plant, Outfall 101
’ UV-treated
November 16-23, 2005

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

i, OH.

Project number: 2220 Reveiwedby:  (AV
Not for Compliance A 1 1 Lab y QC
[& (%) nitial aumber of Final number of A= Pas welght B=Paa +Larvae [Larvae weight (mg Weight / Surviviag Mean weight / Coeflicient of varistion § Weight / Initial wumber | Mean survival Mean welght / Coeflicient of Perceat reduction from
larvae iarvae (o) weight (ng) wA-B sumber of Iarvae (mg)| Surviving number of | (Mess weight p'-r-mlq of larvae (mg) *%) Initial snmber of | variation (Mee wight contrel (%)
- Irvae (mg) suaber of lerveny (%) farvae(mg) | portoibol somber of borvee)
Lo}
A 10 10 14.92 20.54 5.62 0.562 0.562
B 10 10 14.62 21.80 7.18 0.718 0.718
Control C To 10 1473 2161 688 0.688 0.660 103 0658 100.0 0.660 103 Not applicable
D 10 10 16.02 22.712 6.70 .670 0.670
E 10 10 14.70 22,02 7.32 .732 0.732
o F 10 10 15.09 21.65 6.56 0.656 0.656
10.98% el 0 0 16.28 ) 551 0551 0.637 120 .551 975 0.622 144 53
H 10 9 16.00 21.47 5.47 0.608 0.547
1 10 10 14.63 21.01 6.38 0.638 0.638
o, J 10 10 16.02 22.44 6.42 0.642 0.642
n% K 10 1 16.21 22.59 6.38 0.638 0.622 5.3 . 0.638 1000 0.622 58 56
L 10 [ 14.69 20.40 5.1 0.571 0.571
M 10 i 14.75 20.00 5.25 0.525 0.525
o, N 10 10 16.12 22.14 6.02 0.602 0.602
43.9% ) 10 To 16.08 7384 776 0.776 0.617 18.0 0776 100.0 0.617 18.0 [X]
P 1 10 15.92 21.55 5.63 0.563 0.563
Q 1 10 15.06 21.23 6.17 0.617 0.617
o R 1 10 16.37 23.15 6.78 0.678 0.678
7% S 10 1 15.17 20.82 5.65 0.565 0625 15 0.565 1000 0.625 s 53
T 10 1 16.29 22.67 6.38 0.638 0.638
[1] 10 1 14.82 20.99 6.17 0.617 0.617
v 10 1 14.7 21.68 6.90 0.690 0:690
o X
100% W 0 m 2 7034 611 0611 0.6214 8.4 611 100.0 0.621 84 59
X 10 1 4 20.61 5.64 0.564 .564
Y 10 10 5.02 - 21.04 6.02 0.602 .602
z 0 ) 14.87 21.05 6.18 0.618 0.618
. l_Z :
100% Intake A 3 5 1266 2087 621 0621 0.605 kA ] 0621 100.0 0.605 i1 82
[1]1] [ 14.83 20.63 5.80 0.580 0.580
; MSD= Minimum Significant Difference
Dunnett's MSD value: 0.1224 PMSD = Percent Minimum Significant Difference .
PMSD: 18.6 PMSD is a measure of test precision. The PMSD is the mini p difference b the control and treatment that can be declared statistically significant in & whole effluent toxicity test.
On average, a significant difference occurs for Environmental Testing Solutions, Inc. chronic toxicity tests when a toxi d Pimephales growth by 14.0% from the control (determined
Intake; through reference toxicant testing).
Dunnett's MSD value: 0.0685 Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.
PMSD: 104 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 lab ies for Pimephales growth in chronic reference toxicant tests,
USEPA. 2000, Understanding and A Agency, Ci

ing for Mcthod Variability in Whole Effiuent Toxicity Applications Under the National Pollutant Discharge Elimination Program, EPA-833-R-00-003. US Environmental P




TVA /Sequoyah Nuclear Plant, Outfall 101

UV-treated
November 16-23, 2005
Statistical Analyses
Tarval Fuk Growth aad Sarvival Test-7 Day Grewth —
SurtDate:  11/16/2003 TetID:  PpFRCR Semple 1D: TVA/SQN 101, UV-teated
EodDate:  11/23/2008 LabID:  ETS-Bovir. Testing Sol Sample Type: DMR-Discharge Monitocing Report
Sample Date: Protocok  FWCHR-EPA-$21-R-02-013 Test Species: PP-Pimephalks promelss
Comments:
Conc-% 1 2 3 4
DCoatrol 03620 07180 06880 04700 .
1098 0720 06560 05510 0547
2 068 06420 06380 0570
a9 03250 06020 07760 03630
72 08170 06780 05650 063830
100 0617 06900 06110 05640
Traxsform: Ui ed_ 1-Tailed Testonlc
Conc-% Meen N-Mezn Mesn Min Max CV% R St Critical MSD Mean N-Mean
D-Control __ 0.6595 10000 06395 03630 07180 10300 4 06595 1.0000
1098 05218 05424 06213 040  OBO 14368 4 0748 2410 0124 06209 0B
2 0628 05435 0623 0STI0 08420 SA® 4 073) 2410 0124 062A9 084X
39 06165 09348 06165 05250 07760 17985 4 0.846 2410 01224 06205 05409
72 06245 05469  06U5 03650 06780 7534 4 0.689 2410 0124 06205 - 0.9409
100 06205 0.9409 06205 03610 06500 By 4 0768 2410 01224 06205 09409
Auxiliary Tuts Satlge Critical Skew Kart
Shapko-Wikis Test imdicaies nommal distcbution (p > 0.01) 0958452656 YT 0.561262513 0334520295
Bartictt's Test iodicates squal variances (p = 045) . L 4741466043 150862124
Hypothesls Teat (I-tall, .05) NOEC_____LOEC v TU MSDa MSE MSE____ F-Preb o
Duanetts Test 100 >100 1 0122449555 0.185670268 0.001013242 0.005163097 0.959918439 5,18
Treatments vs D-Coatrol .
—_— Thowar Taterpoiation (330 Fasampi)
Peint % 95% CL(Exp) Skew :
1C05* 96230
iclo >100
ic1s >100 10
€20 >100
ic2s "> 091
1ce0 >100 084
1C30. >100 or ]
* mdicates IC estimate kess than thie lowrst concentration )
064
g_os :
S04 1
0.3 4
02
014
00 . v v v
-] 20 40 60 - L] 100 120
Dose %
H e D-url(-pouol’-ht
§ i
: ‘ 09
| 08 |

gu-

™ 03
0.2
.1

et SR |
b 4

[ 1

of significance

054

:

1098 4
2

439 1

72 4
100

sgn_l11-16-05data



TVA./ Sequoyah Nuclear Plant, Intake

UV-treated
November 16-23, 2005 -
Statistical Analyses
- — Larval Fisk Grewth and Survival Test-7 Day Growth
Start Date:  11/16/2005 Test ID: PpFRCR Sample ID: TVA/SQN Intake, UV-treated
BodDate:  11/23/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Moaitoring Repost
Sample Date: Protocol FWCHR-EPA-82{-R-02-013 Test Species: PP-Pimephales promelas
Comuments:
Conc-% 3 2 ___ 3 4
D-Contro} 0.5620 0.7180 0.6880 0.6700
100 0.6020 0.6130 0.6210 05800
Transforan: Un f d 1-Tailed Isetonic
Conc-% Mean N-Mean Mean Min Max CV% N t.Stat Critical MSD Mean N-Mesa
D-Coatrol 0.6598 1.0000 0.6595 0.5620 0.71%0 10303 4 06598 1.0000
100 0.6053 09177 0.6053 0.5800 0.6210 3.104 4 1339 1.943 0.0685 0.6053 09177
Alxw Toats - Statistic Critical Skew Kert
Shapko-WIk's Test indicates normal distribution (p > 0.01) 0.884777725 0.249 -1.38060549 2902723251
F-Test indicates equal varknoes (p = 0.05) 13.08240891 24672794
Hypothesls Teat (1-tail, 6.05) _ MSDa . MSB MSE B-Pred df
H stic t Test indi no significant differences 0068494809 0.103858695 0.005886125 0.002434958 0.174713358 1,6
Theatments vs D-Coatrol
Linear Interpolation (200 Resamples)
Point % 5D 95% CL(Exp) Skew
1Cos* 60.783
Ic10 >100
Ic1s >100 1.0
1C20 >100 091
ic2s >100 y
1cé0 >100 084
1C30 >100 07
* irdicates IC esthmate kess than the lowest concentration "
08
E 0.5 4
x 04 :
034
02]
0.1 9 !_‘—_______.-—0
0.0 T T T r -
] 20 40 0 80 100 120
Loss %
Dese-Respoase Plot
08
ord
083 ieiennrsesinsenescarsoscannacaressarararsererror Ty 1Hail, 0.05 level
. ¢ T of significance
£ os ]
G 04 4
03
0.2 4
0.1 4
[}
g

D-Control

sqn_11-16-05data



TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated
November 16-23, 2005

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

Species: Pimephales promelas

Daily Chemical Analyses

Project number: 2220 Reviewed by: Uz
Concentration [Parameter Day 0 Day 1 Day 2 Day 3 Da Day § Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 7.68 7.92 7.99 §.02 8.05 7.86 8.03 7.86 7.99 7.90 8.00 7.92 7.98 7.71
DO (mg/L) 7.7 7.7 7.7 7.5 7.7 7.4 7.8 7.7 7.8 7.3 79 7.5 7.8 7.0
Conductivity (umhos/cm) 310 317 318 314 321 321 307
Control  JAlkalinity (mg/L CaCO;) 61 62 61 58
Hardness (mg/L CaCO,) 95 95 92 96
Temperature (°C) 24.9 24.7 24.8 24.6 250 24.8 25.1 24.7 24.9 24.8| 24.9 24.7 24.7 24.9
pH (SU) 7.92 7.86 8.00 8.00 8.10 1.77 8.03 7.80 8.03 7.87 8.02 7.87 8.05 7.62)
10.98% DO (mg/L) 7.4 7.5 A 7.5 7.6 72 7.8 7.5 8.0 7.4 8.0 7.5 7.7 6.9
. Conductivity (umhos/cm) 298 300 303 292 300 292 288
Temperature ("C) 25.1 24.9 24.8 244 24.9 24.7 25.1 24.6 25.0 24.8 24.8 24.9 24.8 24.7
pH (SU) 7.93 7.87 8.00 7.96 8.10 7.73 8.02 7.84 8.04 7.85 8.03 7.87 8.05 7.66
2% DO (mg/L) 74 7.5 7.8 7.6 7.7 6.9 7.7 7.6 7.9 7.3 7.9 7.3 7.8 6.7
Conductivity (jamhos/cm) 284 281 287 276 288 280 276
Temperature (°C) 25.1 24.9 24.9 24.7 24.9 24.7 25.0 24.6 25.0 24.6 24.8 24.9 24.8 24.9
pH (SU) 7.93 7.89 8.00 7.93 8.11 7.79 8.00 7.86 8.04 7.93 8.03 7.93 8.04 7.67
43.9% DO (mg/L) 1.5 7.4 7.7 7.3 7.6 7.2 7.6 7.5 7.9 7.3 1.9 7.3 7.8 6.8
- Conductivity (tmhos/cm) 256 259 270 250 260 253 248
Temperature (°C) 25.1 24.7 249 24.6 25.1 24.9 25.2 24.6 25.0 24.6 24.8 24.8 24.8 24.8
pH (SU) 7.94 7.90 8.01 797 8.10 7.79 7.99 7.84 8.05 7.95 8.03 7.93 8.03 7.68
7% DO (mg/L) 7.5 7.3 7.8 7.5 7.6 7.2 7.6 7.5 7.8 7.3 7.9 7.5 7.8 6.9
Conductivity (umhos/cm) 219 223 217 212 222 221 214
Temperature (°C) 25.1 24.7 25.0 24.6 25.1 24.8 25.2 249 24.9 24.7 24.8 24.8 24.9 25.0
pH (SU) 7.95 7.88 8.02 7.95 8.10 7.76 7.98 7.84 8.06 7.96 803 7.93 8.03 7.68
DO (mg/L) 7.5 7.3 7.8 7.7 1.7 6.9 7.6 7.5 7.7 73 8.0 7.5 7.8 6.7
Conductivity (umhos/cm) 183 186 178 175 183 183 180
100% Alkalinity (mg/L CaCO;) 63 62 65
Hardness (mg/L CaCO;) 72 70 74
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 25.1 24.7 25.0 24.6 25.2 24.8 252 24.7 249 24,7 24.8 24.8 24.8 24.9
pH (SU) 7.94 7.88 8.01 7.97 8.09 1.7 7.95 7.87 8.04 7.93 8.02 7.94 8.03 7.68
DO (mg/L) 7.8 7.4] 7.8 7.7 1.6 6.9 1.7 1.5 7.8 7.2 7.9 7.3 7.8 6.9
Conductivi mhos/cm 184 187 177 173 183 182 180
100% Intake |Alkalinity (mg/L CaCO;) 64 61 63
Hardness (mg/L CaCO;) 76 72 76
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature ("C) 24.9I 24.8 25.0 24.6 25.0 24.8 25.2 24.7 25.1 24.7 24.9 24.8 24.9 24.9




Environmental Testing Solutions, Inc,

Page5of 6

Species: Pimephales promelas Date: _[/-[le.0S
Clignt: TVA/Sequoyah Nuclear Plant -~ Non-treated
Daily Chemistry:
. Day
0 1 2
Analyst JN
Concentration Parameter
CONTROL | pH(S.U) '}.u@r 392 2499 6-052 gos | 1.8
DO (mg/L) ?‘- 7 . ? Q) :’ 7 .
HHsW Conductivity 3 ;;3 :
(umhos/cm) 10 313
Alkalinity
(mg CaCOJL) L\ L2
Hardness
(g CaCOy/L) 45 :
Temperature°C) | 2494 , | 24.8 24.b 25.0 2.8
pH (S.U.) 292 | 3180 800 500 ) .49 | 71.99)
1098% | DO (mg/L) 34 . S 1 2 | 7.2
Conductivity
(smhos/cm) 298 3o 303
Temperature (°C) F] | __2Y9 2946 4.4 24.9 4.1
pH (S.U.) 23 3.62 8-00 | 290 g.1 2.73
22% 20 gmg/a 4 S , 2L 23 6.9
oanductivity
(umhos/cm) 264 25?
Temperature (°C) A g.%
pH (S.U.) ! .
43.9% DO (mg/L) ke
Couductivity
(u':hhos/cm) ASl
Temperature (°C) . .
pH (S.U.) ?ﬁb K
7% DO (mg/L) . 35 .
Conductivity :
(umhos/cm) 2,9 g ol A g t
Temperature (°C) AS5.1 | ag:; ; . . .
pH(S.U) __32a4s 288 | gp2 2A4s | 810 2.26
100% DO (mg/L) 25 . .3 FX] 3. .
{1 Conductivity :
{pmhos/cm) 183 18l 176
Alkalinity
(mg CaCO/L) ) Lz
Hardness
(mg CaCOyL) 12z 10
TR chlorine
LDJO
| (mg/L) «0.10
Temperature (°C) As.1 A 35.0 y TN 2S. 2% .8
pH(S.U.) 1A .’LB% 2.0l 143 | B0% 7.77
100% Intake | DO (mg/L) n.e 3.4 ) 3.1 X G.
Conductivity
Alkalinity
(mg CaCOyL) d Gl
Hardness (a
mg CaCOYL) 1 12-
TR chlori
b g,‘L)°' ne £0.10 20.10
Temperature (°C) ! . hS5.0 A 2.0 24y.8
Initial Final Initial Final Initisl Final




Environmental Testing Sblutions. Inc.

Page 6 of 6

Species: Pimephales promelas Date: . I\~1-0S
Client: TVA/Sequoyah Nuclezr Plant - Non-treated
Day
3 4
Analyst W J N »
Concen- Parameter
tration
CONTROL | pH (S.U) .03 § 7. 7.-394 3490 600 3142 e, 331
mHsuw | DO (mg/L) 2.8 13 2.6 : 0
ti
(umhosiem) 314 32\ 321 203
Alkalinity
(mg CaCOYLY L\
Hardness
(mg CaCOYL) a2
Temperature (°C) 2541 24, T
pH(S.U.) 8.63 | 7.90 | 3.0%
10.98% DO'(mg/L) 7.8 35 8.0
- ¥ Conductivi
Camhodom) 292 300
Temperature (°C) .\ ™-b 5.0
pH(S.U) 2.02 | 7.84 | 8.04
22% ]| DO(mg/L) 7.2 - 9
Conductivity
(umhds/cm) 2.7 b 268
Temperature (°C) 250 .6 %.0
: : pH(S:U) 8,00 7.85 15.04
43.9% DO (mg/L) 7.6 3.5 9 .
. ducti
Gonbosiem) 2.50 2.60 253 248
Temperature (°C) 5. 2. . b s.0 | 1o . .8 'U-\._g wm.p
pH (S.U) 2.99.1 7.89_18.05 34aS | 8.03 343 [ 8.0> L5
2% DO (mg/L) 2.6 1S5 | 1.6 i 25 3.8 7K
Conductivi
(u?:h:sc/c:x)ty 242 2272 22 21y
Temperature (°C) ?2S-2 249 | 24.9 | 241 24 .8 2 2.4 2.0
pH (S.U) S92 1 7.34 15.9¢ | 3% 1 603 | 393 03 | 7468 |
100% DO (mg/L) 2.6 35 2.1 3, 2.5 .
Conductivi
Gmboden) 176 183 183 180
Alkalinity
mg CaCOvL) &S
Hardness
mg CaCQ,/L) "i‘-‘
TR Chlorine (mg/L) 0.10
Temperature (°C) 25-2. 24, 24. 2.1 24 .8 M. & 24.8 | 24.1
PH(SU) 7.5 | 7.%7 3.0 493 | goz | 3a4 | 805 | 1.e
100% DO :
Intake tme/L) 7.7 *S 2.0 2 24 313 3.8
Conductivi :
mhosicm) | 173 13 182 160
Alkalinity
(mg CaCOy/L) {
Harduness
| (mg cacovty b
TR chiorine (mg/L) £0.10
Temperature (°C) - z3S.2, 24.7 zs. ) 24 .7 4.9 24.& 249 24.4
Initial Final Initial Finsl Initial Final Initial Final




TVA / Sequoyah Nuclear Plant, Qutfall 101
Non-treated
November 16-23, 2005

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

Species: Ceriodaphnia dubia

Daily Chemical Analyses

Project number: 2220 Reviewed by: (4t
Concentration [Parameter Day 0 Day 1 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 7.93 7.99 8.04, 8.05 8.07 8.03 7.98 7.99 7.98 8.00 8.03 7.98 8.00
DO (mg/L) 1.7 7.5 1.7 7.8 1.7 8.0 7.8 7.8 7.8 7.9 7.9 7.8 7.8 7.8
Conductivity (umhos/em) 310 317 318 314 321 321 307
Control  fAkalinity (mg/L CaCO,) 61 62 61 58
Hardness (mg/L CaCQy) 95 95 92 96
Temperature (°C) - 24,9 25.0 24.7 25.1 24.9 25.2 24.9, 25.2 24.8 24.9 24.9 24.9 24.8 25.3
pH (SU) 7.92 7.96 8.00 8.03 8.10 8.09, 8.03 8.01 8.03 7.98 8.02 - 8.03 8.05 8.01
10.98% DO (mg/L) 7.4 7.5 1.9 7.9 7.6 8.2 7.8 7.8 8.0 8.0 8.0 8.0 7.7 7.8
. Conductivity (jumhos/cm) 298 300 303 292 300 292 288
Temperature (°C) 24.9 25.2 24.9 25.3 24.8 25.2 25.0 25.1 248 25.2 248 24.9 24,7 25.3
H (SU) 7.93 7.99 8.00 8.01 8.10 8.11 8.02 8.00 8.04 7.99] 8.03 8.02 8.05 8.05
22% DO (mp/L) 7.4 7.6/ 7.8 1.9 1.7 3.3 7.7 7.3 7.9 8.0 7.9 7.9 7.8 7.9
Conductivity (nmhos/cm) 284 281 287 : 276 288 280 276
Temperature (°C) 24.8 25.2 24.9 25.2 24.9 25.2 24.9 25.1 25.0 - 252 24.8 24.9 24.7 25.4
pH (SU) 7.93 7.97 8.00 8.05 8.1 8.11 8.00 8.00 8.04 8.00 8.03 8.03 8.04 8.06
43.9% DO (mg/L) 7.5 7.6 7.9 8.0 7.6 8.3 7.6 7.7 7.9 7.9 7.9 7.9 7.8 7.9
i Conductivity (amhos/cm) 256 259 270 250 260 253 248
Temperature (°C) 24.8 25.1 24.9 25.2 25.0 25.2 24.9 25.0 25.0 24.9 24.8 24.8 24.9 25.2
pH (SU) 7.94 7.99 8.01 8.09 8.10 8.14 7.99 8.03 8.05 8.00 8.03 8.06 8.03 8.09
2% DO (mg/L) 7.5 7.5 7.8 8.0 7.6 8.1 7.6 7.8 7.8 7.8 7.9 7.8 7.8 8.0
Conductivity (umhos/cm) 219 223 217 212 222 221 214
Temperature (°C) 24.7 25.1 25.0 25.2 25.1 25.0 24.9 25.3 24.9 25.0 24.7 249 249 25.3
pll(SU) 7.95 8.04 8.02 8.10 8.10 8.16 7.98 8.05 8.06 8.01 8.03 8.08 3.03 8.10
DO (mg/L) 7.5 7.5 7.8 8.1 7.7 8.3 7.6 7.8 7.7 7.7 8.0 7.8 7.8 8.1
Conductivity (nmhos/cm) 183 186 178 175 183 183 180
100% Alkalinity (mg/L CaCQj;) 63 62 65
lardness (mg/L. CaCQ,) 7?2 70 74
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 24.7 25.1 25.1 25.2 25.1 25.1 24.8 25.1 25.0 25.1 24.9 25.0 24.9 25.0
pll (SU) 7.94 7.98 8.01 8.09 8.09 8.13 7.95 8.04 8.04 8.02 8.02 8.07 8.03 8.11
DO (mp/L) 7.8 7.4 7.8 8.1 7.6 8.1 7.7 7.7 7.8 7.9 7.9 8.0 7.8 8.1
Conductivity (umhos/cm) 184 187 177 173 183 182 180
100% Intake JAlkalinity (mg/1, CaCO;) 64 61 63
tlardness (mg/L CaCOj;) 76 72 76
'T'otal Residual Chlorine (mg/L) <0.10 <0.10 <0.10
‘Temperature ("C) 25.1 249 2438 24.8 25.3

24.9 25.2 24.9 25.2 24.9 25.2 24.9 25.0 24.9
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Environmental Testing Solutions, Inc.
Species: Ceriodaphnia dubia Date:  [{-1(,.05
Client: ah Nuclear Plant - Non-treated
" Daily Chemistry:
. . Day
‘ 1P| 2
Analyst f J
Concentration Parameter L
CONTROL | pH (S.U) 3.8 k a9 8.0 8os5 | 8.07
DO (mg/L) 23 35 23 ) 3 | 75T {89
Conductivity
(umhos/em) 310 37 318
Alkalinity
(mg CaCOy/L) (9 l b2
Hardness
(mg CaCOyL) qs qs
Temperature (°C) 8449 as.0 - 2s.\ 24.9 2% .2~
pH (S.U.) 3492 2.9 8.00 £.03 8.10 .0%
10.98% DO (mg/L) 7.4 . 34 2.9 EX7) ,
Conductivity
(hmhos'om) 796 300 303 )
Temperature (°C) 4.9 2 A4.9 25.3 24.8 1S.2-
pH (S.U) 2.43 i?".%f} 8.00 | &0 | A0 | 8.1\
22% DO (mg/L) 24 , X2 49 : €3
Conductivity '
(umhoyem) 28y Rel 8% [F
Temperature (°C) 4.8 c.2 A 2s. 2 24.9 5.2
- pH(S.U) 343 97 8.00 8.05 & 8.1\
43.9% "] DO(mgL) 2.5 2.0 74 8.0 8.
Conductivity sk 259 270
(pmhos/cm) :
Temperature (°C) 4.8 5. _A49 25.2. _25.0 2.2
- |eHG.U) .94 996 _80 8. | 8.10 | 8.14 -
2% DO (mg/L) 25 3 8. . 8.1
Coaductlvity
(umhoglem) 219 at
Temperature (°C) 4.+ 2s.\ 25.0
“pH (S.U,) 345 . 8.0 | ©.16
100% DO (mg/L) 35 .S 3.8 a.l 74 8.
; . Conductivi :
| movem | 18 18 179
o Alkalinity
A ..L‘!.‘.E CaCOJ/L) (03 (92_
Hard
 (mg CaCOYL) 32 30
TR chlorine
| (mg/L) 20.10 £0,|10
Tempersture (°C) a4.4 as.{ é,S.e 25-2. 2S.\ 25. ,
pH (S.U) 2394 2,96 8.0 .09 | 804 .13
100% latake | DO (mg/L) 2.6 7 3.5 B. 7. 0%
Conductivity :
(pmhos/cm) /é (8 171
Alkalinity
(mg CaCOYL) 4 ]
Hardness
{mg CaCOy/L) KL K Z
TR chlorine 2040 20.10
%ixlll;lmmre 0 24.9 3s.2 1 249 25.2 4.9 2S.2-
Initial Final Tnitial Fina! Initial Final




Environmental Testing Solutions, Inc.

Page 7 of 7

Species: Ceriodaphnia dubia

Client: h Nuclear { - Non-treated Date: [I-{1s-05
Day
3 6
Anslyst § JN N IN 1A l
Concen- Parameter
tration
CONTROL | pH (S.U) 8.63 172.95 9@ | 800 | ©.0 24986 6?%
mhs DO (mg/L) 7.8 3.8 , q 9 1.6 .8 .
Conductivi
(p(l"::hc:ls/cm)ty 3 lL\ 3 2 l 35” 5@:}-
Alkalinity
(mg C:CO,/L) b ! st
Harduess
| (mg CaCOyL) 92
Tempersture (°C) 24 .4 .1 24.%
pH (S.U.) 8.643 [ 8.03
10.98% ] DO (mg/L) 2.9 3.6 $.0
Conductivity
(umhos/cm) .92 300
Temperature (°C) 25.0 . M.
oH (S.U)) Z.02 5?.0'0 8.0
22% DO (mg/L) 2.7 3.6 A
Conductivi
Camhosom) 276 286
Temperature (°C) 4.9 5. 25.0
. 1 pH(S.U) 8.00. ©.00. 8.6Y4
43.9% DO (mg/L) 7.6 +- 49
Conductivity
(umhos/cm) 2 5 O ZGO
Temperature (°C) 4.8 2% .0 5.0
pH (S.U) 2.99 | 6.08 | 8.05
2% DO (mg/L) 7.6 3.6 .
Conductivity
Temperature (°C) 24. T3 J 2S.0 24.7 24.9 24. 2S.3
pH (S.U) 2.9% 196.05 | &2.06 | 6. 6.03 ©.0© | 6.0 40
100%: | DO(mg) 7. 38 | #1 | 3,7 B. Lo 15 8.1
: Conductivi ‘ : ; 72,
‘(;::h:;tcm)tx ‘ |7S |83 | '63 ‘8(-.)
Alkalinity . Y - :
mg CaCO LS
Hardness ‘
m' CaCOy/L) w
TR Chlorine (mg/L) L0\
Temperature (°C) 2Y4.€ 25. | .0 =N 4.9 S0 24.9 25 .0
o / pH(S.U) 2.95_1 €04 | £.04 8.0 3072 | 8071 | 603 a.
0% DO
ke | o 77 13|36 | 2a | 29 |80 | 78 | 8
: Conductivity ,
(umbosicm) | 173 183 192 180
Alkalinity ' ‘a 3
(mg CaCOy/L) '
Hardness
(mg CaCO,/L) -J. b
TR chlorine (mg/L) LD- X :
Temperature °C) | 2Y. 5.0 2. . zY. 24.8 M. 1s.3
Initial Final Initial Final Initial Final _—[.nitlal Final




TVA/ Sequoyah Nuclear Plant, Outfall 101
' UV-treated
November 16-23, 2005

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

Daily Chemical Analyses

Project number: 2220 Reviewed by: é&m
Concentration [Parameter Day 0 : Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Initisl Final Initial Final Initial Final Initisl Final Initial Final Initial Final Initial Final

pH (SU) 7.92 7.91 7.96 7.98 8.11 7.74 8.02 7.85 8.04 7.85 7.99. 7.8 8.02 7.66

Control DO (mg/L) 7.8 7.5 7.6 7.5 7.6 13 7.9 7.6 . 1.7 7.4 19 7.3 7.8 7.0
ontro Conductivity (umhos/cm) 302 314 311 305 305 310 290

Temperature (°C) 25.0 24.8 249 24.6 249 248 25.1 249 249 248 249 24.9 24.9 24.9

{pH (SU) 7.92 7.91 7.96 7.96 8.12 1.77 8.02 7.86 8.05 7.87 7.99 7.81 8.05 7.70

10.98% DO (mg/L) 7.7 7.5 7.6 7.4 7.6 7.5 7.9 7.4 7.8 74 8.0 7.0 7.8 7.0
onre Conductivity (nmhos/cm) 294 293 304 300 305 296 289

Temperature (°C) 25.2 --24.9 25.1 24.6 25.1 249 25.2 24.9 25.1 24.8 25.0 252 25.0 24.8

pH (SU) 7.93 71.92 7.97 7.98 8.12 7.86 8.02 7.89 8.06 7.86 7.98 7.91 8.05 7.66

2% DO (me/L) 7.7 7.6 7.6 7.5 1.5 7.6 7.9 7.6 1.9 74 7.9 7.0 7.8 6.8
° Conductivity (umhos/cm) 279 279 289 288 291 283 275

Temperature ('C) 25.2 24.9 25.1 24.6 25.1 249 25.3 25.1 25.1 24.9 24.9 25.1 25.0 24.8

pH (SU) 7.93 7.92{ 7.98 7.98 8.12 7.79 8.02 7.86 8.06 7.85 7.99 7.90 8.05 7.65

9% |pO (me) 7.7 7.6 7.7 7.4 7.6 74 7.9 7.5 7.9 7.3 7.8 74 7.8 6.8
STe Conductivity (nmhos/¢m) 254 256 274 259 261 256 247

Temperature (*C) 25.2 24.9 25.1 24.5 25.2 24.7 25.2 248 25.1 249 24.9 24.7 25.1 24.8

|pH (SU) 7.94 7.94 7.99 8.02 8.12 7.79 8.00 7.87 8.07 7.87 7.99 7.89 8.06 7.71

712% DO (mg/L) 7.7 7.5 1.7 7.4 7.6 7.2 7.9 7.4 1.9 7.3 7.8 7.4 7.8 6.9
* Conductivity (nmhos/em) 217 221 224 220 224 220 217

Tempersture (*C) 25.3 24.83 25.2 24.6 25.2 249 25.1 24.8 25.0 24.9 249 24.8 25.1 24.8

ipH (SU) 7.94 7.94 7.99 3.03 8.12 7.73 1.99 7.86 8.07 7.89 8.00 7.93 8.06 7.74

100% DO (mg/L) 7.8 7.6 7.8 7.4 7.7 7.0 8.0 7.2 7.8 7.3 79 7.2 7.3 7.1
¢ Conductivity (umhos/cm) 187 188 182 183 183 186 183

Temperature (°C) 25.3 24.7 25.2 24.3 25.2 24.6 25.2 24.8 25.2 25.1 249 24.8 25.0 25.0

pH (SU) 7.95 8.01 7.90 8.02 8.12 7.83 7.98 7.89 8.08 7.98 8.05 7.88 8.05 7.70

DO (mg/L) 7.8 7.8 7.5 1.5 7.6 7.2 8.3 1.5 7.9 74 7.8 1.4 7.9 7.2

100% Intake

Conductivity (ptmhos/cm) 179 191 176 180 180 184 182

Temperature (°C) 25.4) 24.8 25.0 245 25.0 24.8 252 24.9 25.1 25.1 249 25.0 24.9 24.8




Environmental Testing Solutions, Inc.

Page Sof 6

Species: Pimephéles promelas
Client: TVA /Sequoyah Nuclear Plant — UV-treated

Date:

1-16-05

Daily Chemistry:
Analyst
Councentration J Parameter T
CONTROL pH (S.U.)
DO (mg/L)
HHeW Conductivity
Y (umhos/cm)
) Temperature (°C)
pH (S.U)
10.98% DO (mg/L)
Conductivity
(pmhos/cm) _°
Temperature (°C) a5.2 _ 419 A 4.6 2S.\ 24.9
. pH (S.U) 143 247 ’},%i %-93 Bz 7.86
2% DO (mg/l:) - 33 A7) .S 75 7.6
Conductivi
P 21 7 289
Temperature (°C) Jé.z . S./ d.& <2S.4 4.9
pH(S.U) 3193 292 2498 038 | ez .79
43.9% DO (mp/L) X (2 kX Ly T 7.4
Conductivity 25..{ 250 27:.{
(pmhos/cm) .
Temperature (°C) 25-2 . 3 | < .2 24.71
pH(S.U) 294 ?-'9'3 2! .02 a1z | 7.7%
2% DO (mg/L) 4.1 X » of . 7.2
Conductlvity 217 Y, 224
(umhos/cm) :
Temperature (°C) . B Js.2 ™ML S. L 24.9
o PH(S.U) ?'35 247 249 | .03 | B4z 11.7%
100% DO (mg/L) “4.6 .o Z
‘ Conductivity 167 108 K
{pmhos/cm) Sril :
Temperature (°C) 343 252 24.] | 2s.2 24.6
pH(S.U) %.‘?S 2.0l 2L gp2 | 812 2.%3
100% fotake | DO (mg/L) 4 .6 S 35 b 2.
Conductlvity ,?5 /9/ 1706
(umhos/cm)
Temperature (°C) ﬁf . 25.D 4.8 25.0 24. &
Initial Final Initial Final Initial Final




Page 6 of 6

Environmental Testing Solutions, Inc.
Species: Pimephales promelas ; Date: __11-16-05
Client: TVA/Sequoyah Nuclear Plant - UV-treated
Day
.3 4 5 6
Apalyst ] e IN IN VicA— v
Concen- Parameter
tration
CONTROL | pH (S.U) e, 2‘ 2 17.85 iqu qﬁ 5 .29 %Al 8.0Z 2.lotr
DO (mg/L) . 3 . & .
ME-313 | Conductiviy 305 305 3o 290
v Temperature O | =4} 244 | 3.4 | 24-¢ | 393 1 24.9 | 223 | 24.4
PH(S.U) 9.062 | 7.86 | B.o5 | 9.89 | » 34.5: 805 | 2,70
10.98% | DO (mg/L) 2.9 T4 2. M 8.0 ]
Ganhogem)” 300 305 241, 264
Temperature (°C) 1S .2 4.9 =1 0 = £ 2.0 2S-2 | =.0 24,8
L. pH(S.U) 8.02 | 7.8% .ze : 9,%(, %fqe 24 é{%s .?(.a?g )
: 22% DO (mg/L) 7.9 I, . : d 3 . .
Gonhovery. | 2.8 29\ 285 25
Temperature (°C) 3.3 S . ol M-8 2. 5.\ 2Ss. .
D LR R
43.9% DO (mg/L) o A 3 . X . A
| rienmnaied 259 261 25l 247 _
Temperzture (°C) 2S2 & 5.\ 244 | «.9 ? ] S 24.8
pH (S.U) 09 1 2.97 |1 5.62 38 29 84 | 800 22/
2% DO (mg/L) 7. TG 39 | 3.3 .8 "3:J 2.8 | b
Conductivity .
T o a8 K B
Temperature (°C) . o . . Y
pH (S.U) 2,99 | 7856 | 8.07 | 789 | #00
100% DO (mg/L) 8.0 X *€e 3 q
Conductivity
T C '237- 24.€ “g 37_ ZS .\ ;6(‘07
Temperature (°C) . & . . .
pH (S.U.) 3.38 | 7.8% | 68.06 | tae | a.05
| 20D 83 | 35 | M9 | 24 | 3e
ntake
i
umhosem)’ | 180 180 184 A
Temperature (°C) 2S.2 24.4 S.) 5.1 243 .0 24.9 | IS.
Initial Fina! Initial Final Initial Final Initial Final
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Page { of 7}
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model AR2S5 pH/Ion Meter
Analyst ” A5 Iodide reagent: { /R /78 /9420

Date analyzed | /)~ l& -05 Acid reagent: | ZWVR M0 /A 2.

Calibration:
< e e T R A R 0.10 mg/L 1.00 mg/L
Rcference standard number INS5328 ZA $sSB2§

Laboratory.control standard:

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

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx 100
. number (mg/L) (mg/L) (acceptable range = 30 .??M—
FZAN§S3Z25 0.50 0.S2 ) ,0¢.2 7
Duplicate sample precision: |
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number R (mg/L) (ncceptable range = = 10%)
A Y/ ST e e T T
051 )sbl FAﬁpoL-» o, g [nd] .Sza‘ 6o27% | e RS ey
: Duplicate 2 Doo.o0322 | —
Sample measurements: .
Sample Sample ID Sample characteristics Residual chlorine -
v number ‘ o N— (mg/L)
FHERERE] Blank (shouldbe=<0.10mgL) P e iR <o, 002/3-
os715.03 Vb Llnanicam _?U— bmm p oue"» w 0.229 |
DSA' ”"'OL_ rjé‘ﬂlm 00 . ﬂu ’d’:ﬂxz onele \lcﬂle GQM-— &~ 0. 00352
JosHlpol - /q{’"x DM‘L‘%/A(A— Lo.0083
0511L.0Y |.Spn, L Cteett. Dole beie cloo /0. co2es
DS”“&SQ‘*“ (ju/’L C’M Y puke b—uo!-:[lg"‘- 20, 6032
/
oS Hiv.09 H()%bofb j,,,u A«yJ (,((a.. 0 -00 757
05111 .08 | Hocbirsiharm Lighd_herge, yon £0.06203
[ 4
0S 111w 09 {/ITp Stevorry | ligdt brownish yellus * oo 2 0. o002/
bsillvD? Monree Liott brse < el s.cooces
Note: All samples were analyzed in excess of EPA recommended ho{ding time (15 mmutes) ess otherwise noted.
Laboratory control standard:
Reference standard True value (TV) Measured value (MV) - %RS=MV/TVx100
number (mg/L) {mg/L) (acceptable range = 90 to 110%)
Znvosrs 0.50 O.S2¥ [oY. 8
Reviewed by Ku~
Date reviewed || [-[(.0>




Environmental Tesﬁngéo!uﬁons, Inc.
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Page 6 y
Page ‘- of 2>
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L.
Meter: Accumet Model AR2S pH/Ton Meter

Andlyst | AAO Iodide reagent: | 7~0,2,2 8 /9-42%
Date analyzed | 7/~ /4 <05 Acid reagent: | 70,2-/720 1)L
Calibration

I o TN P d T e 0.10 mg/L 1.00 mg/L

Reference standard number 1’4 55825 ZAsssLs

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

Laboratory control standard:

Measured value (MV) -

=MV/TVx100

Reference standard True value (TV) % RS =
number (mg/L) (mg/L) (acceptable range =90 to 110%)
Z15532% 0.50 WZES 99. /%,
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number (mg/L) g acceptable range = £ 10%)
051l140.05 [ades flevse: | gute g llps, Jean] S40.000 s BRI i
0SI)\u.O| Duplicate i *‘2* : SERA D g, Oﬁ?‘(L —
Sample measurements:
Sample Sample ID - Sample characteristics Residual chlorine
Ilumbel' a8 S - &
shee ¥ Blank (should be=<0.10 mg/L) § SRstnlivg b <8, 0 020Y
05 Wt} | Hyorakeed (it M& wzl(w f/:uJ«-. |<o.0198
Dsis oY fTVA-Sev - 10/ &&M— A/o co/on_—‘ L0.00208
PSS, bS |TVA- 560 - /T o(f_aﬁ Ne _col /"'001/?
/
//
/
//
= AAL

Laboratory control standard:

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

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx160
numbﬂ (mg/L) (mg/L) (rceeptable range = 90 to 110%)
Tn+5323 0.50 0.523 109.6 %

Reviewed by | JA4A-

Date reviewed | ) ].| o0




Environmental Testing Solutions, Inc. . _é/é_é %‘
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‘Page s of __/
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL =0.10 mg/L
Meter: Accumet Model AR2S pH/Ion Meter
Analyst | A4 5 Iodide reagent: 29/ 20 0225
Date analyzed r¢’ /4- Qé Acid reagent: | Z 2196 (Jod )
Calibration:
AR N  0.10me/L 1.00 mg/L,
Reference standard number Iss 323 Z7 ﬂSSB"%s_ .

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/TVx100
npumber . . (mg/L) (mg/L) (acceptable range = 90 to 110%)
2155325 ' 0.50 p.S3F /07 .9
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine { %RPD = {(S - D) /[(S+D)/2]} x 100
number (mg/L) ' (a;gepfable range =& 10‘/.) -
o3 [TUA-SHI- Jo) é((:u_ _ r— Sco- 003/ e e i
4 Duplicate  [Einaidiagy tiuted DLo.os342 | -
Sample measurements:

Sample : Sample ID Sample characteristics Residual chlorine
number : (mg/L)
AN Blank (shouldbe=<0.10 mg) FERRZEI SR RS sR el - 0. 10532
o51113.04 Wﬁ’.S@/V"//W /7 7% A&/ M/IV &L.00222

. . . ﬁ

/

]
/

L —
/ /
/ /
A |
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted. .
Laboratory control standard:
Reference standard True value (TV) "~ Measured value (MV) % RS=MV/TVx100
number {mg/L) (mg/L) .| (acceptable range =90 to 110%)
I/$53 25 0.50 0.9¢7 73.%%s
oS

Reviewed by
Date reviewed | (1 A8 0P




Environmental Testing Solutions, Inc. - 5.0 _'0 /°
~ Page_FoO .
Page i of 1
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0,10 mg/L
Meter: Accumet Model AR25 pH/Ion Meter
Analyst | JN Iodide reagent: TR 1]
Date analyzed | |\ ~20 - 05 Acid reagent: [TNR |90 -
Calibration:
SRR TORAHEES] 010 mp/L 1.00 mg/L
Reference standard number - TIRSS 329 INSS 325

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/TVx100
number (mg/L) . (mg/L) (acceptable range =90 to 110%)
INSS 325 0.50 0,414l 98.2 7.
Duplicate sample precision: :
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number pe (mg/L) (acceptable range =+ 10%)
| 05111011 | Pelety~ Mot no odor, cleor | 5. 0000 74 ERTEEIIETRE I
N Diplicate [l aia] 1X0.000038 N
' Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
: namber ‘ - — : !mg[_,!
R ERR ] Blank (should be=<0.10 mg/L) FiREEREEE L tipT I Sy i <0.000503
Tosun. 12| WA-SN- 10 no co\or lear <0.0000586
bsng. 2 [1va-saN  INT No <°‘°Fl clear {0.600097\
/
/ ]
/M
—
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) ualess 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%)
JNSS 325 0.50 6.4M Q5.4 /.
Reviewed by [ R~
Date reviewed | {1-20-05
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Environmental Testihg Solations, Inc. Page_ 20of 9 .-
Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst Kew
Date analyzed | }|.{365 Titrate samples to pH = 4.50 S.U.
Titrant normality and multiplier determination: R
Normality Normality (V) of H;SO, pH Factor or Multiplier - .
Deionized % k Begin | End | Total = (5 ml Na,CO,; x 0.05)/E = (V x 50000)/ 100 il sample
water reference | standard | wrb—t—m! | ml =0.25/E "= Nx500 :
=4.58.U. | noumber number WPW@_IHnnge = 0.018 - 0.022)
—— ]
I
Laboratory control standard: »
Reference True value Sample Alkalinity (MV) | % RS=MV/TVx100
standard oumber (™) volume | Begin | End | Total { Multiplier {| (mgCaCOyL) (acceptable range
(mg C2CO,/L) (ml) m} ml mi =9%0to 110%) °
IN&i83 100 100 190 13| 43| bd jof o1
uplicate sample precision: .
\ Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /[(S+D)2]} x 100 . .
number \ (mb) ml ml mi : (acceptable range =  10%}
3 L s 2
Duplicate D
-
" Matrix sﬁke recaver;);: \
Reference Spike value Sample ] Spike alkalinity (A)
standard number (SV) volume | Begin | End }m\ Multiplier (mg CaCOyL)
(mg CaCOyL) | (mD) mi ml | ml N\
\ j
Sample alkalinity (B) Measured spike value (MV) % MV/SVx100
{mg CaCOyL) MV=A-B (accep fange
(mg CQCO;_JL) =75¢t0 12 jllv
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml m! Multiplier {mg CaCOy/L)
Il.02-054 5604 H20 100 11.3130.¢(1t3 ]| lod J20
1.03.08% | { so.r | 420 yod (2o
[\Y
nyhog ] | l24q [390]| o] | fo
L~ -
W’ /
//

Reviewedby: |

0\

] Date reviewed: H-15-6S



I

. Page {ag__ .
Environmental Testing Solutions, Inc. Page [  of __, ~

Alkalinity

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

Ting Stanted- 1301 .

Analyst | |40~ e
Date analyzed | {|-20.05 Titrate samples to pH = 4.50 S.U. Tyows onoed - 1349

Titrant normality and multiplier determination:

pHof Normality Normality (:V) of H,SO, pH Factor or Multiplier
e Deionized | Titraat check Begin | End | Total = (5 ml Na,CO; x 0.05)/E = (.V x 50000)/ 100 ml sample
g water reference | standard ml mi ml = {.25/E =N x 500
g L =45S,U. | number number (E) (acceptable range = 0.018 - 0.022)
5.2 WGy | INgisT |0 |Iza | 128 0.0195 9.6
s -0.0-D.1:01mM|
g - Laboratory control standard:
4 Reference Truevalue | Sample Alkaliolty (MV) | % RS=MV/TVx100
B staadard aumber (Tv) volume | Begin | End | Total | Multiplier { (mgCaCOyL) (acceptable range -
P (mg CaCOYL) | (mi) m | ml | ml =90 to 110%)
E{ 3 JARIBS | . 100 10 | 129 732 | 10.3] 4.© [sY] 1017
o Duplicate saniple precision:
E Sample Alkalinity %RPD = -
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(S-D)/|(S+D)y2]} x 100 [
Th number {ml) ml ml ml! (acceptable range = = 10%)
E 160§ | SowH20 | 100 |232 | 2,5]%3 | 9.8 |° 32 . RN
% * Dupli N
J welee 10 205 (A1 134 | 4.8 |° 33 3.1.
a | Il:[atrivc spike reco v.'ery:' . . - ' .
‘,, Reference Spike value | Sample Spike alkalinity (A)
. . standard sumber (sV) volume | Begin | End | Total | Multiplier (mg CaCOJ/L)
. 5 : {mg CaCO,/L) (ml) ml ml mi
e INRIES S0 | 100|qusS |346| 8.1 | 4.8 9
e ‘ _ Sample alkalinity (B) Measured spike valie (MV) % R=MV/SVx100
s - (mg CaCOy/L) MV=A-B (acceptable range
| L } (mg CaCOyL) - =75 to 125%)
_. . _33 dl a21.
® Sample measurements:
A o Sample volume | Begin | End | Total Alkalinity
! .  Sample number . SampleID (ml) ml m} ml Multiplier (mg CaCOyL)
3 ' ' ‘ . - 4 .e [ ¢
1 lu0-08 A | miSHa0 100 34,9 el bz]| 9.0 b/
113053 [ mye Hao 05 led | 654 5©
q 115.0€ _[Sadt He0 bd |203] |3 140
B 0S5 WD, |Palgh | 2031289 | 8.0 2G|
0Shiie-ol f 2 269 1277314 85 83
0Sila. 1! 3 324 |dgss| 3 H
.- 051115.03 [CAnte | .0 [as [4. 89
slus.bs| 4 2 a.l_lwl] 0 ge
osisol | foypog | ) 8.\ (&1.5] 34 X 33

Reviewed by: r A\l l Date reviewed: _
U A )




N | a0
Environmental Testing Solutions, Inc. Page 2 of _Z.__

Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst m:)(,
Date analyzed |  {).20.05 Titrate samples to pH =4.50 S.U.
Titrant normality and multiplier determination: :
P Normality Normality (V) of H,SO, HF NMultipli )
Deionized \TnmNekecL_ Begin | End | Total = (5 m! Na,CO; x 0.:)5)/;: - (I‘va 5?);‘:;)7 :oo ‘,',,;fa::ple
water reference | standard | wr——ml_| m! = 0.25/E =Nx500
=4.58.U. | number number (E) | taceeprabterange=0.018 - 0.022) '
Laboratory control standard:
Reference True value | Sample Alkalinity (MV) | % RS=MV/TVx100
standard number (TV) volume | Begin | End | Total | Multiplier | (mgcCaCoyL) (acceptable rangé
{mg CaCOyL) (m}) mi mi ml =90 to 110%)
(NRIS 3 100 100 1215 [3).0] S ewl 9.8 94 a4 7.
Duplicate sample precision: ‘. ..
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /1(S+D)/2]} x 100
pumber | (m]) ml ml ml (acceptable range = = 10%) A
bsS 13, 0l Foruned z | 100 | 813 [usp| i3 | a8 |5 120 e
Dupli D ‘
J e loo |00 |w | ne] 46 1O 832
Matrix spike reco ver.y: , B ] S ) '
Reference Spike value | Sample : Spike alkalinity (A)
standard number (V) volume | Begin | End | Total | Multiplier (mg CaCOyL)
(mg CaCOyL) |. (ml) ml ml ml
IN RLQ3 50 | 2"IbY 00 |lpel -] Q.6 1D
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B - (acceptable range
~ (mg CaCOyL) =75 to 125%)
| o - B0D. 1007-
Sample measurements: : :
' . Sample volume | Begin | End | Total Alkalinity
Sample number ___Sample ID (mD ml ml ml Multiplier (mg CaCOYL)
OSW90! |Fyna) 2 100 |we|dp|5.2| 28 ol
ostisod [VAsaion 31.8| a62| wd (03
05 1112.03 z 26.3 [ 34b | b3 bz
osiha. |2 E HA |43 [ b | S
05115.05 | ™son InT | 12 1% [ b5 Gq
bshi3 .04 [ 2 128 |0 | (.2 Ll
05111413 Jd 3 3 1o o4 LA L5
0S1hz 64 | Heeryten | 204\ 22| 5.0 () 16)
_%H—H‘.“ J 2 11 AR I lo
1is. 02

Reviewed by: | A\ ] Date reviewed:
osI13.02  [{eccutan 3 8) 3o 302 30 D) a.g 150




Environmental Testing Solutions, Inc.

Page __ |

Page _58
of |

Analyst

14~

Date analyzed |

a3 s

Total Hardness
(EPA Method 130.2)

Titrant normality and multiplier determination:

Matrix: Water, MDL = 1.0 mg CaCOy/L Tome Smcl " 1004

’ﬁmz andied 03l

e o,
Tt BTl

T

va R

Titrant Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ml m! =0.2/E = (N x 50000) 50 m! sample
number pumber (E) {acceptable range = 0.018 - 0.022) =N x 1000
INKIFS | INRIZ22 0.0 |Qa |aq 0.0202. 20.2
Laboratory control standard:
Reference True value | Sample Hardness (MV) | % RS=MV/TV x 100
standard number (V) ‘volume | Begin | End | Total | Multiplier { (mgCaCOyL) (acceptable range
(mg CaCO,/L) (ml) ml ml ml =90 to 110%)
INSS204 40 50 |&a |izo| 2.V | 2o0.2| 2 105.07.
Duplicate sample precision: .
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) | {(S-D)/[(S+D)2|} x 100
number (ml) ml ml ml (acceptable range = & 10%)
[l.ogbSp | MiS 410 50 |lv.® 213 |ds | 2o.2 |° Al cE
¢ Duplicate 52) Zl-3 5.¢ '{.3 L D 61 ‘-‘.5'/.
Matrix spike recovery: . .
Reference Spike value | Sample Spike hardngess (A)
standard oumber (SV) volume | Begin | End | Total | Multiplier {mg CaCOy/1)
{mg CaCOyL) (ml) ml ml ml
INSS30% {0 50 | 2183 |22 L3 | 2Z0.2 130
Sample bardness (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCO,/L) MV=A.B {acceptable range
{mg CaCOyL) = 75to 125%)
2% d% 10315° (.
Sample measurements: )

e Sample volume | Begin | End | Total Hardness
‘Sample number i Sample ID __(mD ml ml ml Multiplier (mg CaCOJL)
Ve " { Blank
T * MD : (should be = 0 mg CaCOy/L) 50 0.0 | 0D DO 20.2 N,D
)l.o8osp | mHs Hzo 120 e |48 q3

-h.0S A ] 214 [ 323 | 42 qs
ll.n.os@e < 323 |72¢6 | U3 qQs

h.0o805 SSw vHlzo 3t0 |H.0| 28 40
slibpor | OwasA | 0z |43 |25 50
oS Mi0.0} 2 23 | S\ |24 40
oSiizol | 3 51 (39|28 51
513 | Maeshald WID < 34 |25 |46 a3
n&l168.0% | Trt. Ao 75 25 (133 48 |10 ] (%0
Note: {f >15ml of titrant is used, sample must be dituted.  Reviewed Date reviewed

by: ’ “ \l"$'°$




oo, LT aE 5?
e ‘e I p |Page:_______
e ental Testing Solations, Inc. age of 2

. i o Total Hardness

(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCOy/L
llt -20 OS5 T staited: 1102

Tme tnded {120

r ’t;nérm'aliry and multiplier determination:

s P ritrant | Normality check | Begin | Ead | Total Normality (V) of EDTA pH Factor or Multiplier
| reference standard m! ml ml =0.2/E = (V x 50000 50 m} sample
. pumber gumber ’ (E) (acceptable range = 0,018 - 0.022 =Nx 1000
INRI3S INR23 | 6.0 | 10.0] 10.0 0.020 20
.i'abo;"ato;v control standard: ' )
Reference True value { Sample Hardness (MV) | % RS=MV/TV x 100
standard number (TY) volume | Begin { End | Total | Multiplier (mg CaCOyL) (acceptable range
(mg CaCOy/L) (ml) ml ml ml =90 to 110%)
L_1n55309 40 50 1.0 [122] 22] 2O ] )
Duplicate sample precision: '
Sample [ Hardness ‘ %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S-D)/[(S+D)2|} x 100
number {mb) m} m! ml (acceptable range =< 10%)
01505 SSwHzo | ob | 12v]jagl22 | 20 |° uq co
j Duplicate S M8 o 2.2 20 D 4 q - _
Matrix spike recovery: - .
Reference Spike value | Sample ’ _ Spike hardaess (A)
standard number (SV) volume | Begin | End | Total | Multiplier : _(mg CaCOyL)
(mg CaCOy/L) {(ml) ml ml ml _
L_INsS209 HOo [ 50 (48 |g.t |43 | 29 Qb
Sample hardness (B) | Measured spike value (MV) % R=MV SV x100
(mg CaCOyL) ) / MV=A-B (acceptable range
' (mg CaCOy/L) =75 to 125%)
Uy 7 105%-
Sample measurements: :
Sample volume | Begia | End | Tetal Hardness
Sample number Sample ID {mD m]} ml ml Muttiplier (mg CaCOyL)
Blank N D
- NO (should be = 0 mg CaCOY/L) 50 00 |00 | 0O 20
IH13.054 | mHs Hao .1 |23 |4-v 92
113088 | mus win 233 285148 Au
OS11lLow |Alegn | _|285(316 | 3.1 Lz
6s 1160l Iv_ 2 e b |32 vy
osiva. | 4 3 %o |3683]35 J0
bsi11s.03 [COrue | 383 |15 |3.2 o
osS1118.05; 4 2 416 |4s0| AS 0
ost 11501 | Foysced | 00 |35 | >S5 0.
bs1113. 6] 1 2 A} 35 105 |30 4 140
Note: If >15ml of titrant is used, sample must be diluted.  Reviewed Date reviewed j1-24-0S
by: £ )\
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T . Page _ (O
= Enviro mental Testing Solutions, Inc. Page 2. of _ 2, .
o :
Total Hardness
(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst 146N
Date analyzed 11-20.05
Titrant normality and multiplier determination: -
~Titrant__| Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard Tl 1 =(0.2/E = (N x 50000)/ 50 ml sample
number pumber- (E) accepia 22 = N 1000 -
=
Laboratory control standard:
Reference True value | Sample : Hardness (MV) | % RS=MV/TVx100
standard aumber (TY) volume | Begin | End | Total | Muitiplier | (mgCaCOyL) (acceptable range
: (mg CaCOyL) (ml) ml ml ml =90 to 110%)
[NSs&y| 40 0 | wSlizs| 20| zo 40 1007.
Duplicate sample precision:
Sample Hardoess %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /|(S+D)2|} x 100
number {ml) ml ml mli (acceptable range = + 10%).
psMg.ol |Fovuod 3 | (125 |1B2| 83| 20 o |- e ey
U R 50 |lsz |235] 5.3| 2o 1O —
Matrix spike recovery: ) ) .
Reference Spike value | Sample Spike hardness (A)
standard number (sv) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOyL) {ml) m! ml ml
_INSs309 40 | 5o (162 (55| 33 | 20 150
Sample hardaess (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCOyL) MVY=A-B * (acceptable range
(mg CaCOyL) =75 to 125%)
| D 40 _[oo).
Sample measurements: :
co : Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier {mg CaCOyL)
Blank v
. _Wi_C?VOTId be = 0 mg CaCOy/L) |
ostlised [Say 1o | &) 355 |29)| 3¢ | 20 32
0s 1113.03 | 2z 294 20| 35| | o)
oS 11912 I 3 326, |33 ] 33| | 3
OSWIS.0S [Ean (AT 33 | b | 2.8 16
osniz.of { z Yo} (433 | 3.6 Iz
osial3 Jl 3 | 433 |415| 3.0 Ho
-]
——/
;;te If >15ml of titrant is used. sample must be diluted.  Reviewed d\ Date reviewed 12448
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7-day IC,, (g/L KCI)

04|

Environmental Testing Solutions, Inc.
Pimephales promelas
Potassium Chloride Chronic Reference Toxicant Control Chart
using Moderately Hard Synthetic Water

0-9 I i 1 i I 1 1) i ] ) ) ] i ] L J I i T

- . USEPA Control Limits (+ 2 Standard Deviations) :
0.8 |- - _ .

0.7
0.6 |-

0.5 -

1-2 L I ) i ] I ) l' 1 .l I 1 i I LD

I USEPA Warning and Control Limits (75 " and 90™ Percentile CVs) 7
1.0 - -
08 -

0.6 -

0-9 T i T 1 i 1 i [ L3 i { ] 3 1 ] " 1 ) ] ]

- Laboratory Warning and Control Limits (10" and 25" Percentile CVs)
08 -
07}
0.6 -

05

1 ] 1 1 ]
85
hS

0.4 1 ) ! 1 L i 1 i 1 | A 1 1

| ]
FJS RS T S LY Y T Y LY RN R Y
9 3 S 9%° oV
W @ @ @ @ @ @ e o eV e e s

NS \

Test date

7-day IC,; = 25% inhibition concentration. An estimation of the concentration of potassium chloride
that would cause a 25% reduction in Pimephales growth for the test population.

- Central Tendency (mean IC,,)

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




Test mamber  Test dute

1 05-10-05
2 05-17-05
3 06-07-05
4 06-21-05
5 07-12-05
6 07-19-05
7 07-26-05
8 08-09-05
9 08-16-05
10 08-24-05
1 08-27-03
12 09-20-05
13 10-04-05
14 10-11-05
15 10-18-05
16 10-19-05
17 11-01-05
18 11-02-05
19 11-08-05
20 11-16-05

T-dayIC,,
(ZLEC)

0.58
0.50
0.62
0.61
053
0.62
0.66
0.61
0.52
0.63
0.64
0.58
0.67
0.63
0.55
0.59
0.60
0.61
0.60
0.70

CcT
(YL KCD

0.54
0.57
0.58
0.57
0.58
0.59
0.59
0.58
0.59
0.59
0.59

0.05
0.05
0.05
0.03
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Environmental Testing Solutions, Inc.

Stafe and USEPA

Centrel Limits Sase
. CT«128 CT+128
0.43 065 0.07
0.45 068 0.07
0.47 0.68 0.07
0.47 0.67 0.07
0.48 0.68 0.07
0.48 0.70 0.07
0.49 0.69 0.07
0.48 0.69 0.07
0.48 0.69 0.07
0.49 0.70 0.07
0.49 0.69 0.07
0.49 0.70 0.07
0.50 0.70 0.07
0.50 0.70 0.07
0.50 0.70 0.07
0.50 0.69 0.07
0.50 0.69 0.07
0.51 0.69 0.07
0.50 0.0 0.07

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

Laboratery
Warning Limits

CT-Spy CT+8a

0.48
0.50
0.51
0.50
0.51
0.52
0.52
0.51
0.52
0.52
0.52
0.53
0.53
0.53
0.53
0.53
0.53
0.53
0.53

S

0.13

Laberatery
Control Limits

CT-8,s5 CT+8,2

043
0.45
0.46
0.45
0.46
0.47
0.47
0.46
0.46
0.47
0.47
047
0.47
0.47
0.47
0.47
0.47
0.47
0.48

0.66
0.69
0.70
0.69
0.70
0.71
0.72
071
0.71
0.72
072
0.72
0.73
0.72
0.72
0.72
0.72
0.72
0.73

Sus

USEPA

Warning Limits

CT-Spps CT +8u5s

0.37

0.75
0.78
0.80
0.78
0.80
0.81
0.82
0.81
0.81
0.82
0.82
0.83
0.83
0.82
0.82
0.82
0.82
0.82
0.83

Note: 7-4 IC,q = 7-day 25% inhibition concentration. A estimation of the mcentntm of potassium chloride that would cause & 25% reduction in Pimcphales growth for the fest population.

CT = Central tendency (mean ICys).

. 8 = Standard deviation of the JCys values.
Laberstery Contrel and Waming Linsits

Saze = Standard deviath

USEPA Ceontrel and Warning Limits

8,76 ™ Standand devistion corresponding to the 75® perveatile CV. ( Sxzy = 0.38)
S, 9e™ Standard deviation corresponding to the 90™ percentile CV. (S, 40 ™ 0.45)

CV = Coefficicnt of variation of the IC;; values.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effieent ToxicRy Appiications Under the National Polkstant Discharge Blimination Program. EPA-§33-R-00-003. US Iavh

Organisms obtained from Aquatic BloSystems, Inc.

s

ti, OH.

Agency, Cinc

USEPA -
Contrel Limits
CT-5, CT+S.5
0.30 0.79
031 0.82
032 0.84
031 0.82
032 0.84
0.32 0.85
033 0.86
032 0.85
032 0.85
033 0.86
033 0.86
0.33 0.87
033 0.87
0.33 0.87
033 0.87
033 0.87
033 0.87
033 0.87

0.87

11-16-05

Laboratory control and weming limits were established wsing the standard deviation of the JCy; values comresponding to the 10th snd 25th percentile CVs.  These ranges are more stringent thar the control and warning Fimits

recommended by USEPA for the test method and endpoint.
Sa10™ Standacd deviation corresponding to the 10* perceatile CV. (S 9= 0.12)
ponding to the 25* percentile CV, (S,z5 ~ 0.21)




Environmental Testing Solutions, Inc.

Potassium Chloride Chronic Reference Toxicant Data

Control

Precision of Endpoint Measurements

Pimephales promelas

using Moderately Hard Synthetic Water

Control Mean

Test number  Test date Survival Growth CcT
for Control Growth
0 e TR
1 05-10-05 100 0.772
2 05-17-05 100 0.858 0.815
3 06-07-05 100 0.848 0.826
4 06-21-05 97.5 0.622 0.775
5 07-12-05 100 0.765 0.773
6 07-19-05 100 0.596 0.743
7 07-26-05 100 0.807 0.753
8 08-09-05 100 0.622 0.736
9 08-16-05 100 0.599 0.721
10 08-24-05 100 0.802 0.729
11 08-27-05 100 0.678 0.724
12 09-20-05 100 0.814 0.732
13 10-04-05 100 0.785 0.736
14 - 10-11-05 100 ° 0.555 0.723
15 10-18-05 100 0.741 0.724
16 10-19-05 100 0.556 0.714
17 11-01-05 100 0.694 0.713
18 11-02-05 100 0.852 0.720
19 11-08-05 100 0.754 0.722
20 11-16-05 100 0.648 0.718
Note: CV.= Cocfficient of variation for control growth.

On average, the CV for control growth is 7.2% in Environmental Testing Solutions, Inc. Pimephales chronic bxiéity fests.

cv

(%)

10.7
6.0
33

7.2.

5.6
2.9
11.5
5.5
12.7
14.9
4.0
84
4.5

4.1.

4.9
59
12
5.5
12.3

(135

‘Lower CV bound determined by USEPA (10* percentile) = 3.5%.

| . Upper CV bound determined by USEPA (90" perventile) = 20%
i MSD = Minimum Significant Difference

‘ PMSD - Percent Minimum Significant Difference
s 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, & significant difference occurs for Environmental Testing

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

Solutions, Inc. chronic toxicity tests when & toxicant reduces Pimephales growth by 14.0% from the control

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

CcT

for Control
Growth CV (%)

84
6.7
68
6.6
5.9
6.7
6.6
7.3
8.0
7.7
7.7
7.5
72
7.1
7.0
6.7
6.6
6.9
72

MSD

0.10
0.06
0.09
0.0
0.10
0.06
0.11
0.11
0.11
0.14
0.11
0.11
0.06
0.11
0.04
0.08
0.09
0.12
0.15
0.14

PMSD

(e -

13.5
7.4
10.1
14.5
134
9.7
13.2
17.0
18.9
174
16.5
133
73
19.4
59
14.6
12.4
14.5
20.0
214

CcT

for PMSD (%)

10.5
10.4
114
11.8
114
11.7
12.3
13.1
13.5
13.8
13.7
132
13.7
13.2
13.3
13.2
13.3
13.6
14.0

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 Eavironmenta! Protection Agency, Cincinnati, OH.

Organisms obtained from Aquatic BioSystems, Inc.

11-16-05



Environmental Testing Solutions, Inc.

Pimephales promelas Control Growth, Coefficient of Variation, and PMSD

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

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

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

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




Environmental Testing Solutions, Inc. : - Page 1 of 5

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

_PpKCICR Test Number: _& q

Dilution preparation information: Comments:
KCl CHM number: CHM |88 . % FWET  TeT gs i
Stock preparation: Dttt st L SOLO-CIP LibS .
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: 23.25 Toal.1S feuws oLty | Randomizing template: | fyg oLl -
Date and times organisms  [\\-15-05 1330 TO 1300 Incubator number and 3¢
were bomn between: ‘ shelf location:

| Organism source: ABS BATA P 1}-1S-05 Artemia lot number: B&iged T
Transfer bowl information: | pH = Su Te;npcraturc = °C | Totaldryingtime: . jz2d.poulS

: 810 242 Date / Time in: {1-28.c5 |* 1350
Average transfer volume: 10.4 o0 Date / Time out:y. ¢S | 13856
* Oven temperature: LO'C | |

Daily feeding and renewal information:

Day Date Morning Afternoon Test Initiation, MHS Analyst
feeding | feeding time renewal, or batch used -
: time termination time
© Inawos | —¢ | 1500 141k n-n-sA | A
! lunmes | 0900 | \Sob 1230 058 |-
hod 3
2 Inwes | e | w20 1336 ieitos® | A
P liraes | ordd | sz 1320 | wreosBAl
¢ Iwapos | ovs | isoe 1332 | unros @Al 4
5 lurarros | ofeb | 1sn 1319 658 | o\
6 lirzz-05 0300 | SO 1323 oS8 | A\
7 N-23-05 | - - ffv,.f:f PRI B "' IM\ " . R :\"( ]KEK'
Vi
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: & $20% 7-day LCs MBe.2-
Average weight per initial larvae: 0. 48 feorambipdtilivi] NOEC 00
Average weight per surviving larvae: | 0-bU& 2 0.25 mg/larvac LOEC IS0
ChV 0.8
ICys Lal.4
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Species: Piméphales promelas PpKCICR Test Number: _ 24
Survival and Growth Data
Day Control 300mgKCVL 450 mg KCVL
A B C D E F G H 1 Jjﬁ K | L
0 100 |10 |1o)icl o] o wliolto] 0] to
! 1ol |iojio]ioclol|iofto|iolrolio |0
2
jojio {loftollo llo] o] woflo]lo [/o ] /O
3
10| o] /0|10 Jro 1o |1o 1o | /0]/60 ] 10| 10
4 .
IO l1ollo] to]J ¢t} lo)llo |10 }/O0 |/o |10 | /0
5 ol ||| olwlwln] oo
§ o lro |10 {0 e iolo|io]o|0]d]i0
> B %) 0= e
o ljo 10|10} 8 {11016 1O IO |10 |40
: ;;y"::l;igg‘eggli 14.¢8 16.12 15.07 15.87 ) 19.29)  _[15.98
Actlyste SN 16.13 14.99 16.16 16.26] 14,83 16.31

B = Pan + Larvae weight

Ot Hiiaemane |38 | 2502|2222 22902633 25,08 |22.02| 2204] 2291| 21.04| 2220|2345

Larvae weight (mg)=A -B
‘ 4O [144 |63 [6.20 [5.30 |12 | LS (143 [1.52 [ a5 [s.94 [1.41

Weight per Initial aumber

£l ol o] 2] O AN AN S
A :C‘Ir:::ﬂg;‘i)umberof larvae lgo‘ ' /\6' ‘? ‘? ‘."9 '.\ 0 ’Q\ '(q \19\ l.g‘ ’g\
N o° o o o Ay A\ o 1) o o o O
Avier:ge Percent
weight pe: reductl
lnltlgal Pet I‘ro;ccoo:trol 0. “% 0.L&0 -q,ﬂ'k 0.1 ob B e-qm
number of (%)
‘ lzrvae (m

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

Calculations and data reviewed: &_

1 Comments:
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Species: Pimephales promelas

PpKCICR Test Number: 8ﬂ

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

Survival asid Growth Data
Day 600 mg KCI/L 750 mg KCUVL 900 mg KCVL
M N 0 P Q R S T U \4 w X
9 io{10 10|10 )10{10 | 1010 |10 | 10|10 |70
1 o |4t 10| 10] a2 |15 [e%4] £4] 7% 2| 2™
24 ta 17 “@d 20
: o9 [w|lojt |F |8 ]|9|3|S |7
] 34| Z4 7|
’ lo|a ‘7"! ol |2 [o|3¥] 8| |5 |
4 _ |gd
pla la (96 |# o] F |49 |55
5 wlafatale|{Mlwolq]ld]|1 ]| s]|s
6 wla [a]alsie s[4 |=4s
: 5= A
' ©ola |9 la |s]b|u’3]3°]; |25
Teay oar cdes Bid |1958) 4eed 16.20 14.¢5 14| . |15.06].
Analpsts M 15.99 14.78 14.5¢ 16.18 14.82 14. 63|
B = Pan + Larvae weight
(0 Wikeomar 2128 (2192 (2181 | 2152 | 2042 [18.64 | 18-9F| 20081700} 154 8 (v.22 | 1505
Larvae weight (mg)= A ~B )
oA |52 |12 ju 1 342 (433 [4.32]4.50]1ube [0kl 11k [3.42]
Welght per initial number \o
of larvae (mg) al D A ,\\\ O\lv 6,7'7 ’;V &p N (}9 N S:V
_':'C / Initial number of larvae 02}'- 0(? O"Q Qt" Q’b 0?‘ Q?“ - 0‘% o b'\ D"b
Av‘er;‘ge Percent .
In:ﬂgag pe: E;;::,:ml 0. -_7..2.7» o.421 | 3d.1% | oLk . 2%
larvae (mp) N
Comment codes: ¢ =clear, d = dead, fg = ﬁmgus,k killed, m = missing, sk=s1ck. sm = unusually small,

Calculations and data reviewed: &_

Comments:
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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 sumber: PpKCICR # 124 (84 st 351 Depot St.) :
Test dates: November 16-23, 2008 Ww:é’!!mﬁ 2
Consunirvation (we/L loitial gumberof | Final uumsbor of [A = Pan welght (ng)] B = Pan +Larvae | Larvae weight (mg)| Weizht/ Serviviag Mosn welght/ Coeficest of varistion | Weight / laitial nember | Mean survival | Mean weight/ faltini | Coefielont of variationf Porcont redection frem
) <] tervae taevne wolglt {mg) AR wumber of larvae (wg)] Servivieg sussber of |  (Mom wuight pur carviving of larvae (sng) %) number of lorvee o) contrel {X)
. Iarvae {wg) nndbor of larvaep (%) (=g
A 10 10 14.68 20.08 5.40 0.540 .540
B 10 10 16.13 23.62 749 0.749 . 749
Controt 1 . . X pptics
C 10 10 16.13 7285 6 0.673 0.648 135 673 1000 6.648 135 Not applicable
) 10 10 4,96 21.29 6.30 0.630 0.630
3 10 3 5.07 20.37 5.30 0.66: 0,530
F 10 10 6.16 23.88 1.72 0,772 : D772
300 3 o =5 Sa <75 06 0.713 7.4 57 95.0 0.630 159 49
H 0 ] 16.26 23.69 7.43 0.74 .74
1 0 0 14.39 2241 1.52 0.752 . 0.752
J 10 10 429 21.04 6.7 0,675 0.67
450 K ) 10 6.31 22.30 5.9 0599 0.706 124 0.599 100.0 0.706 124 R
L ] 10 98 23.95 7.97 0.797 5.79
M ) 10 14.59 21.28 6.69 0.669 0.669
N 10 9 15.99 2192 5.93 0.659 0.593
600 e — . . 0. .5 22
[0 10 9 14.69 21 7.12 0.791 o7 9 0.712 ns e6 K %
P 0 9 14.78 21.5) 6.74 0.749 0.674
Q 0 s 16.20 20.1 3.92 0.784 . 0392
R ] 6 14.56 18.89 433 0.722 0433
0, 5
o S ) [ 14.65 18.97 432 0.720 ™ s 0432 600 o7 ta ul
T ) 7 16.18 2068 4.50 0.643 0.450
] o 3 16.14 17.60 46 0.487 D.146
v 0 1 14.82 1548 0.66 0.660 066
900 w 0 3 1506 152 e 5387 0.554 257 i3 300 0.168 72 742
X 10 s 14.63 18.0: 42 0.634 .342
Dunnett's MSD value: 0.1387 MSD = Minimum Significant Difference
PMSD: 214 PMSD = Percent Misinwun Significant Difference

USEPA. 2000, Understanding sud Accounting for Mcthod Varisbility in Whole Effluent Toxicity Applications Under the Natione! Polh Discharg,

tic BioS)

Inc.

PMSD is & measure of test precision. mmuummdmmnmemwlmdmmﬁnmkdxhdmmlylnmhnwhleenhmmktym On

-mge.nngmﬁumdsﬂhmmﬁw" t Testing Soluti

Ine. chroak

reference toxicant testing).

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

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

for Pi

1

ducted from 19 lab

Eliminstion Progs

growth in chromic refereace toxicant tests.

EPA-833-R-00-00), US Environmeatal Protection Ageney, Cincinasti, OH.

y tests when & toxicast reduces Pimephales growth by 14.0% from the coutrol (determined through

11-16-05
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Statistical Analyses
“Larval Fish Growth and Survival Test? Day Growts
Stant Date: 11/16/2005 Test ID: PpKCICR Sample ID: REF-Ref Toxicant
EndDate:  11/23/2008 LabID: ETS-Eavik. Testing Sol. Samplk Type: KCL-Potassium chloride
Sample Date: Protocol ~ FWCHR-EPA-$21-R-02-013 Test Species: PP-Pinephales promes
[o/
Conc-mp/l 1 2 3 4

D-Control 0.5400 0.7450 06730 0.6300
300 0.5300 0170 0.6750 0.7430
450 07520 06750 0.599%0 o7
600 0.66% 05530 07120 06740
750 03920 04330 04320 04500
900 0.1450 0.0650 01160 03420

Tnnfnmf: Unstransformed 1-Talled . Isotanic
Conc-mp/L, Mesa N-Mesa_ Mean Min Marx CV% R $-Stat Critical MSD Mezn _ N-Meas
D-Camntrol 0.6480 1.0000 0.6480 0.5400 0.2490 13458 4 0.67% 1.0000
300 0.6800 1.0494 0.6800 0.5300 0.7720 15878 4 0.528 2290 . 01327 06729 1.0000
450 0.705% 1.0891 0.7058 0.5990 0N70 12354 4 £0.954 2200 0.1387 06719 1.0000
600 0.6620 1.0216 0.6620 0.5930 0.7120 7.530 4 0.231 2290 0.1387 0.6620 0.9765
7% 04268 06586 04268 03920 04300 5.763 4 04263 0.6295
900 0.1675 0.2585 0.1675 0.0660 03420 72193 4 0.1675 0.2471
Auriliary Tests Statistic Critical Skew Kart
Shapiro-Wik’s Test indicates normal distribution (p > 0.01) 0543732083 - 0.844 -0.534527112 -0.61984917
Bartletts Test indicates equal variances (p= 0.70) _ _ _ lasaamost 1134486673
MUI‘ Test ‘!-ul!, ..Oa NOEC LOEC CaV T MSDa MSDp MSB_ MSE F-Preb &
Dunnetts Test 600 >600 0133652184 0214031149 0.002485396 0.007336063 0.797209525 312
Treatments vs D-Control
Linear Interpolation (200 Ressmples)
Polut mpL 5D 95% CL(Exp) Skew
1Cos 61146 94.63 0.00 620.74 «2.9101
1C10 633.08 34.11 539.15 653.40 +7.5504
IC1s 654.69 15.15 591.12 671.03 ~1.2863 10
1c20 67630 13.56 616.20 0070 08554 09 1
iczs 69791 1265 64286 T24.51 «0.6090 0.8 1
1ca0 761.57 10.96 72492 790.45 0.0580 9
1Cs0 $00.80 15.61 765.31 865.13 0.9336 0.7 ]
0.6 4
0.8 9
0.4 1
0.3 4
0.2 4
0.1 4
0.0 b LT T,
014 Treieent
02 v v v
0 200 400 600 800 1000
Dose mg/l.
Dose-Response Flet
09
08 -
0.7 <
e
£0863
® of significance
s 04 3
"™ 03]
0.2 3
AR
] Y Y v u
§ 8 g g 3 g

btained from Aquatic BioSystems, Inc. 111605
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Page 4 of 5 o

Species: Pimephales promelas

PpKCICR Test Number: &4

Daily Chemistry:
Day
1 o
Analyst AR
Concentration Parameter P o
CONTROL | pH (S.U) .86 <. 8¢ 1.94 24
Conductivity
{(xmhos/cm) 210 21
Alkalinity - .
(mg CaCOy/L) Ll Wz
Hardaess - :
(mg CaCOYL) a3 43 .
coyperatare | 44 | 4 | M8 | s | 244 | w4
pH (S.U) 1.84 1.81 1.96 YL 8.086 | 2.77?
DO (mg/L) 1.8 1 1.6 X7 U 17
300 mg KCVL | Conductivity :
(umhos/em) 2 | S 5| el
coppersture 124 | 244 | g | we | 244 | w0
pH (S.U) 1.90 "1.8S -1.94 345 .07 2.7%
DO (mg/L) 1.5 1.2 2.7 2.7 e 17
450 mg KCUL ductivi
me Y fwzo 1 nio o |
(’I;El;xperature v 24.4 241 249 24.1 245 25\
pH (S.U.) 1.40 1.8 | 9.48 394 | 8.08 | .62
DO (mg/L) 1.5 1.4 1. Ao *3 7.4
600 mg KCVL | Conductivi
| ooy, | 2% [N 12¢o | 1240
coperare a8 | ozqq |8 | M8 | 44 | 48
| | pHG.U) 1.4} 1.8S 1.48 391 8.08 | 72.73
o§ . | DO (mgL) 1.6 1.S 1.8 .0 1.6 1.2
75 i
L e | N30 | o s 190
;l;g;lpcrature 25.1 24 2$.0 e 25.0 241
pH (S.U)) .92 | 186 ] 1.49 347 | .08 | 278
00 DO (mg/L) 1.6 1.6 1.4 ) 2L | 7.3
0 mg KCVL | Conductivity
fomperature 1 250 | 41 | 24R 24 | w.#
STOCK Conductivi ; ; R
(P‘::h:sjcm)ty 1100 o \Q Fo 100 :
Initial Final Initial Initial | Fins!
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Species: Pimephales promelas

PpKCICR Test Number: 6"[

S $  uETEy 2SN JEEER SR SR e SEE A Bm . Em e

Day
3 4 —5
Analyst IN J e (135
Councentration | Parameter .
CONTROL | pH (S.U) 2.45 2.99 83 | 900 § 333 | 398 | 3bl
mhs DO (mg/L) 2.8 A : 2.2 ] 6
e ]314 33l 321 301
Alkalinity .
| (mg CaCOyL) . £
Hardness
‘| (mg CaCOy/L) iz T
Temperature :
Q) al)
pH (S.U.) | 8.00 57
300 mg KCVL | Conductivity :
{(umhos/cm) ° 2 490
Temperature ‘ u.E
1o 250 |4 e0
" | pH(S.U) 8.00
DO (mg/L) 7.8 "1.Z
450 mg KCVL ] Conductivity AN
(pmhos/cm) iﬁfgg g
t d.
(Tog)“Perature s 7: o3 K] 2.1 M4 24.¢. | -t 244
pH (S.U) _0.02 j¥-52 | B.0| 2ed | goz | 9.863 | 8.00 | F.ll
600 mg KCVL | PO (mg/1) 7.7 I 3.z | 39 . 3.4 -0
Conductivity
(umhos/cm) 1370 | 350 1370 W20
g (T,g;“’" ature | 24.94 _:48" 244 | w4 21 | 24.8 .. |14
pH (S.U) §ox [¥h93 |gol | 79.61]| 80z | 1e0 | 60 | 3=q
| PO (mg/L) 1.7 .Z. 4.9 1.5 . 4.5 4.4 £
750 mg KCVL { Conductivity :
(umhos/cm) le50 0. 1930
Temperat 2.4 _
o perature 24.9 3 ~14 2494 24.9 24.8 2.6 25.0
pH(S.U) go2 % 8.0} 162 | @02 | 185 | 800 |
DO (mg/L) 2.1 EN] 19 + Y] FY 2.8 t,.
900 mg KCVL | Conductivity : b
('l;él;lperature 24.& A4 lq‘lq. 3 24 41 .9 2..'. 1 -6 25.0
STOCK Conductivity o, . [
(pmhos/cm) I, > 300 A
Initial Final Initial
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Cériodaphnia dubia
Sodium Chloride Chronic Reference Toxicant Control Chart
using Moderately Hard Synthetic Water

1'12 1 i { I | i 1 I i i ] i - i i 1 ) ' i ] ]
: USEPA Control Limits (+ 2 Standard Deviations)
1.10 |- -
1.08 |- .
1.06 |- .
1.04 + -
I 1 J [ 1 ] 1 ] ] 1 1 1 ] 1 1 4 1 i I> 1 i ]
2-5 [] 1 i 1 ] ) 1 ] 1 I ) i i ¥ ] { i 1 1 1
6‘ USEPA Warning and Control Limits (. 75" and 90™ Percentile CVs) 1
] 20 -
4 L e oo seeee et s r ettt ;
0 i
v - -
v
U LOp Tt e e
~ A
>,; = . . 9
S 05| T
=~ 3 i
] 1 1 1 ] ] 1 1 1 1 i [} ] 1 | 1 ! 1 ] ]
14
1.3 -
- o
12| .
BN -
1.0 F -
09 | -
0 8 | 1 l ) 1 1 L 1 1 ] J )|
56»% o 3\ 0‘“‘ \h’“ © \l» °»‘.r°: \ﬂ °\\\ ”@‘J‘y‘\»’: _35»5 3‘“ *'Q" «‘\1” 1\1- “?59 w\‘s‘”" VQ\» »\»ﬁ

Test date

—e— 7-dayIC, = 25% inhibition concentration. An estimation of the concentration of sodium chloride

that would cause a 25% reduction in Ceriodaphnia reproduction for the test populatlon
— — - 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

1 06-08-04
2 07-07-04
3 08-10-04
4 09-14-04
] 09-14-04
6 10-05-04
7 11-02-04
] 12-07.04
9 01-11-05
10 02-08-05
1 03-01-08
12 04-05-05
13 05-03-05
4 06-07-05
15 07-12-05
16 07-12-05
17 08-09-05
18 09-13-05
19 10-04-05
*20 110105

Note:  7-d1C,q = 7-day 25% inhibition concentration. An estimation of the

T-dayICy  CT

(GLNSCl) (gL NoC)

1.06
1.06
1.06
105
1.07
107
1.06
1.08
106
105
108
1.09
107
1.05
1.06
L06

1.06
1.06
1.06
1.06
1.06
1.06

1.06

1.07

0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01

0.01
0.01

CT = Cratrsl tendency (mean ICyy).

8 = Standard deviation of the IC,, values.
Laboratery Contrel and Waming Limits
Labomtory control and waming Jimits were established using the standsrd devistion of the Cys valucs corresponding to the 10th and 25th perceatile CVa.  These ranges aro moro stringent than the control snd waming
limits recommended by USEPA for the tost method and endpoint.
Su. = St
Sm = St
USEPA Centrel and Waming Limits

dacd ey,

State ant USEPA

Centrel Limits
CT-23 CT+18
105 106
105 106
105 106
104 107
104 108
104 108
104 109
104  Lo8
104 Los
104 109
104 109
104 109
104 109
104 109
104 109
104 109
104 109
104 109 -
104 109

Environmental Testing Solutions, Inc.

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

Sane

0.08
0.08
0.08
0.08
0.08
0.08
0.09
0.08
0.08
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09

Laberatery
Warning Limits
CT-Spye CT+S,u4-

097 114
097 114
0.97 1.14
0.97 114
098 L15
0.93 L14
0.98 115
0.98 L15
0.98 115
0.98 1.15
0.98 115
0.98 115
093 1.15
0.98 L1s
0.98 L1S
098 115
0.98 115
0.98 1.15
098 115

Sass

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

Laberstery
Contre] Limits ) Su’
CT-Sas CT+S.s

0.38 1.24 0.48
0.88 124 0.48
0.38 124 0.48
0.38 124 0.48
0.88 124 0.48
0.88 124 0.48
0.88 1.24 0.48
0.88 1.24 0.48
0.38 124 0.438
0.88 124 0.48
'0.88 125 0.48
0.88 125 048
0.33 1.25 0.48
0.88 1.24 0.48
0.88 124 0.48
0.38 128 0.48
0.38 1.24 0.48
0.38 125 048
0.88 125 0.48

USEPA
Warning Limits
CT-Su55 CT+Spys
0.58 1.53
0.58 153
0.53 1.53
0.58 1.53
. 0.58 1.54
0.58 1.54
0.58 1.54
0.58 1.54
0.58 154
0.58 1.54
0.59 1.54
0.59 1.54
0.59 154
0.59 1.54
0.59 1.54
0.59 154
0.58 1.54
0.59 1.54
0.59 - 1.54

0.66

concentrstion of sodium chloride that would cause a 25% reduction in Ceriodaphnia reproduction for the fest population.

tion corresponding fo the 10* percentile CV. (S, ;o = 0.08)

dsrd devistion

ding to the 25* porcontile CV. (Sxys =0.17)

875 ™ Standard deviation ing to the 75* tile CV. (Suys = 0.45)
porcon

8, 99™ Standard devistion
CV = Cocflicient of variation of the IC;5 values,

pouding to the 90* percentilo CV. (8,59 = 0.62)

171 0.00
171 0.00
171 0.00
L7 0.01
172 0.01
172 0.01
172 0.01
172 0.01
1.72 0.01
172 0.01
173 0.01
173 0.01
172 0.01
172 0.01
L72 0.01
172 0.01 ‘
172 0.01
172 0.01
173 0.01

USEPA. 2000. Understanding and Accounting for Method Vatisbility in Whole Efftucnt Toxicity Applications Under tho Nstional Pollutent Discharge Elimination Progrem. EPA-833-R-00-003. US Eavivonmental Protection Agency, Cincinnati, OH.

110103



Environmental Testing Solutions, Inc.

Precision of Endpoint Measurements

Sodium Chloride Chronic Reference Toxicant Data

for Ceriodaphnia dubia
using Moderately Hard Synthetic Water

Test _ Control Control Mean
number Test date Survival Reproduction cr
for Control Mean
(%) (offspring/female) . Reproduction
(offspring/female)
1 06-08-04 100 329
2 07-07-04 100 333 331
3 08-10-04 100 274 31.2
4 09-14-04 100 28.7 30.6
5 09-14-04 100 288 30.2
6 10-05-04 100 29.6 30.1
7 11-02-04 100 30.5 30.2
8 120704 100 318 30.4
9 01-11-05 100 31.0 304
10 02-08-05 100 30.0 304
11 03-01-05 100 29.9 - 304
12 04-05-05 100 324 30.5
13 05-03-05 100 299 30.5
14 06-07-05 100 304 30.5
15 07-12-05 100 304 30.5
16 07-12-05 100 311 30.5
17 08-09-05 100 283 304
18 09-13-05 100 27.9 30.2
19 10-04-05 100 27.0 30.1
20 11.01-05 100 28.4 30.0
Note: CV = Cocfficient of variation for control reproduction.

Ccv

(t0]

6.8
63
58
49
75
8.2
8.5
49
9.4
6.8
6.6
6.9
7.0
5.0
15
7.2
1.3
73
58
10.3

Cr

for Control
Reproduction
CV (%)

6.6
6.3
6.0
6.3
6.6
6.8
6.6
6.9
6.9
6.9
6.9
6.9
6.7
68
6.8
6.8
6.9
6.8
7.0

MSD

3.0
26
2.3
24
3.0
28
2.7
2.5
3.1
24
2.9
3.1
2.9
26
2.7
3.2
2.9
3.9
30
38

PMSD

(%)

9.0
7.8
8.6
8.2
10.5
9.6
8.8
19
10.0
8.0
9.9
9.6
9.8
8.5
88
10.2
103
13.9
11.1
13.2

Ccr

for PMSD (%)

84
8.4
84
8.8
8.9
8.9
88
8.9
88
8.9
9.0
9.1
9.0
9.0
91 -
‘9.2
9.4
9.5
9.7

On average, the CV for control reproduction is 7.0% in Environmental Testing Solutions, Inc. Ceriodaphnia chronic toxicity

tests,

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

- Upper CV bound determined by USEPA (90* percentile) = 42%
MSD = Minimum Significant Difference
PMSD = Percent Minimum Significant Difference
{PMSD is & 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
'Eavironmente! Testing Solutions, Inc. chronic loxicity tests when a toxicant reduces Ceriodaphnia reproduction by 9.7% from

the control

Lower PMSD bouad determined by USEPA (10® percentile) = 11%.
Upper PMSD bound determined by USEPA (90 percentile) = 37%.

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

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

reference toxicant tests.

USEPA. 2000. Understanding aad Accounting for Method Variability in Whole Efffuent 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.

Ceriodaphnia dubia Control Reprbduction, Coefficient of Variation, and PMSD

Control Reproduction
(offspring/female)

Coefficient of Variation (%)
for Control Reproduction

PMSD (%)

in Sodium Chloride Chronic Reference Toxicant Tests

40
35
30
25

20
15

] Minimum Acceptance Criteria (> 15.0 offspring per surviving female)
| 1 1 | i | § ] | ] 1 l i | 1 | } | |
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USEPA Upper PMSD Bound (90" percentile < 37.0%)
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Test date

—e— Control Reproduction, Coefficient of Vanation (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 #: ﬂ 2.

3El

Dilution preparation information: Comments:
NaCl CHM number; CHH 120
Stock preparation: 100 g NaCl1 (dissolve 50 g NaCl in 500 m}
deionized water) :
) Dilution prep (mp/L) 600 800 1000 1200 1400
Stock volume (mL) 9 12 15 18 - 21
Diluent volume (mL) 1491 1488 . 1485 1482 1479
Total volume (mL) - 1500 1500 1500 1500 1500
Test organism information: Test information:
Organism age: < 24-hours old Randomizing template: [Meytow) |
Date and times organisms | |1-o1-r0S G131 TO 1000 Incubator number and p f.
were born between: shelf location:
| Organism source: ' 1D-25-06 A-F YCT batch: 0R-30-0S

Daily renewal information:

Transfer bow! information: | pH =79\ SU Temperature =2 £C

Selenastrum batch: 10-16-05

Day Date Test initiation, MHS water Analyst
renewsl, or batch used
‘ termination time
0 n-o\- 05 ol 10-24-05 & (\R
U woz-o3 100t 10-24-6S & A8
L 1004 10-31-6S A A\
3 thod-05 1068 | 10-3-08 B \(
| 4 n-os-0s 1010 M oaEreset |
| 5 Tw-on-cs 1016 o205 & AL
Y T =
e os 1003 1.0S-0S_A A\
7 ln-ok-0$ 1051
Control information: Acceptance criteria Summary of tést endpoints:
% of Male Adults: % $20% 7-day LC50 21400
+| % Adults having 3" Broods: 1007, 280% NOEC 1000
% Mortality: 0% $20% LOEC 1200
Mean Offspring/Female: 2g.4 2 150 offspring/female | ChV 1045.4
% CV: 10.37 <40.0% 1C25 1015.0




Environmental Testing Solutions, Inc. Page 2 of 6

Species: Ceriodaphnia dubia ,
CdNaCLCR#: _“42.

CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced olol o O O Ol O @) O |O
4 Adult mortality W O P ] ]
2 Young produced (@) &) O (@) (@] Q O (@) O (@)
Adaemortaliy | | U UL | LU Jv [ U TV U O JL
3 Young produced ) (@) &) 0] O] O O O]l OO
Adult mortality ] W] o] U U e ] U
4 Young produced A (= | 2] Jd1 3 Jd 3 | ) [\
Adult mortality -] \— (U N S W D G (-
s Youngproduced § O | 12 | IO | 12 | IO 2 Ol il o [1D
Adult inortality ] O] U] W N ] O] [ -
6 Young produced 131 O O (&) O v | il O 1l (@]
Adult mortality g | —| | L::" LW | L;;,
1 Young produced € |1 IR ECY RN EYAEE 1q {13 13
Total young produced 3 \ .5'4 26 30 23 30 2S Zq 21 21
| Final Adult Mortality | S N N N N ) N VO VY N N ey
X for 3™ Broods N > S| X > > > >
Note: Adult moruality (L= live, D=dead) o . ASPUT BRODD
Concentration:
% Mortality: &
[ Mean OffspringFemate: | _2¢.4
600 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 [ .7 8 9 10
1 Young produced o) AlLO | O (@) (@) G Qlo o
Adult mortality u\ [ I O O O U g g
2 Young produced D N (&) () (@ ) O [e) QIO
Adult mortality (W [ O Y e L] o O
3 " Young produced Ol O O o1 0O ol o]l O Q)
Adult mortality LU I U L D L N I O )
] Young produced 4155 14 Jd T 41> d1 4121015
aduemortality F A | L_ | \_ T\ | Ol U Tl T |
5 | Youngproduced } 12 | Il [*\ [\ | iy [ O J10J 1010 | 12
Adultmortality | U_ | U_ | [ | | | T T«
6 Young produced (&) (@) 1 é (®) O O O 6 O O
Adult mortality U O W ] O W] ] —
7 Young produced tZ I >l isiv2a lq 11 |2-{ 5 =) 1%
Total young produced ze |2 q 33 2..1 24 30 26 29 2 Q a3
Final Adult Mortality [ Y Ny [ | [ T -
Note: Adult monality (L = live, D = dead) ASPUT HroOD
Concentration:
% Mortality: 0%
Mean Offspring/Female: 24.2
% Reduction from Control: | - 2.&7,




. ~ Environmental Testing Solutions, Inc.

Page 3 of 6

Species: Ceriodaphnia dubia

CdNaCLCR #: _ 42

800 mg NaCVL Survival and Reproduction Data
Replicate number
_Day 1 p 3 4 5 6 7 3 9 10
1 Young produced (@) O (@) Ol O1 O Ol o Ol O
Adult mortality _ . U #&_ w — — %
2 Young produced O (@) o1 O O Ol O]l O Olo
Adult mortality Y Y Y Y Y S ey -
3 Young produced O O o (@) Ol O ol O &) o
Aduttmortatity § S S L 1 ] ) ) O
4 Young produced 4 | S d 4 3 3 [ Y [ =\
Adult mortality fE O N O R R L S D
5 Young produced Ziwd 110 \\ 1O V2. q 10 (&) 1\
Adult mortality | (- L. Ul o WU
6 Young produced O 0.l O \*| ~ O O O 101 O
Adult mortality (- U O ] ]
7 Young produced t=>1 1\ 13 I\ 1 |4 14 12 |2
- | Total young produced . > |30 21 21| 259 29 | 271 | 2L 281271
Final Adult Mortality | S R I - __ L L -
Note: Adult mortality (L = live, D= dead) Aseur
. 600D . .
’ : . Concentration:
% Mortality: or.
Mean Offspring/Female: 218
% Reduction from Control: | 1.£%
1000 mg NaCVL Survival and Reproduction Data
Replicate number
Day 1 2 .3 4 5 6 7 8 9 10
1 Youngproduced | (O | O ol O [@) 6 O o110 1O
Adult mortality l (. [ | | C ]
2 Young produced 5= C) N 6 O (@) O O (@) Q (@)
— Adult mortality O U] o] o] L] LT o] O] U U
'3 . { Young produced O O O] OO (@) Ol &yl O O
; Adult mortality [ L ) ) - [ - | T . -
K Youngproduced | & | 4 3 | S| ] 319 d)]d 13
: Adult mortality — fL ] ] U ol [ [ L
5 Young produced | ¥} 3 0O 1210 q q O 1o q
Adult mortality L o | U (W . . | W B
3 Young produced 101 o | 10 s} 1 OO0 aq O | O
Adult mortality ul il oot © Cl o
7 Young produced 17 ) 1y lé lq 1 i\ 10 1O 13} v
Total young produced 2z |3l |26 |20 29 | 23 23| 23 21 4 &-l
Final Adult Mortality - [ - L S -
Note: Adult mortality (L =live, D = dead)
HAstur acood Concentration:
% Mortality: YA
Mean Offspring/Female: 2.1
% Reduction from Control: | .07 |
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Environmental Testing Solutions, Inc.

Page 4 of 6

Species: Ceriodaphnia dubia

CdNaCLCR#:._42.
1200 mg NaCVL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 § 7 [] 9 10
1 Young produced (®) (@) Ol 0O O O O O O 10
Adetmortally | L | U ] U | U | L] L ]| L (T S e Ry W
2 Yougprodueed | O T A O 1O [O Olol o CC_ Ci‘_
Adult mortality U \ | S [ W
3 Young produced (@) O O % é ol O OlLO o
Adult mortality | “_ | \__| O R UL U O] o T
4 Young produced [ =1 ) \ 21 S 2 z \ )
Adult mortality ! U ] ) ] ] T e
5. Young produced g | S 8 L | S 3 9 o 8 Lo
Adwimortaliy | | U] U | U1 U TV T O O O]
3 Youngproduced | (S 41 0. Ol o Q1.3 (&) o
Adult mortality [l w_ -i [ L N T e |
7 Young produced 131 1 \ O V2 _O o 10O O o O
Tota! young produced ZZ 24 i 19 |9 13 L s s 4
Final Adult Mortality AN [N S O Ny Y Y Y
Note: Adult mortality (L= live, D = dead)
. ' Concentration:
% Mortality: [6Y A
Mean Offspring/Female: 3.1
% Reduction from Control: | 53.4%.
1400 mg NaCV/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 S 6 7 8 9 10
1 Young produced O O O (@) (@) o Ke) O [elle)
Adult mortality U ] _ =l- | gy [ W o WS I L___
2 Young produced O O OIT O [eYl[«Yl e (@) (@) (@]
Adult mortality o U O ! | C ]l L] O
3 Young produced Ol O O # Z ) T O OO
Adult mortality Ul U U COT O O O O et o
4 Young produced 4 10 2 ]l o O | A3 | DI ol o \
Adult mortality Ul U T O [ -
s Young produced 21 S =) Qq 4 Y 4 14 Q
Adult mortality L _L= (- L (- [ [ _ — (-
6 Young produced O O | o O Ol o) O (@) oL
Adult mortality - | [_ Ll _ | w w W I
7 Young produced IR ES S q D Q (o Ols | O
Total young produced I { Ll 12 1 1 1 q q ? 8
Final Adult Mortality LY Y g Y ) B L
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: 07
Mean Offspring/Female: 45 |
% Reduction from Control: | (6.S7




Environmental Testing Solutions, Inc.

Verification of Ceriodaphnia Reproduction Totals
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Environmental Testing Solutions, Inc.

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

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

Test number: CdNxCICR #71 (#42 at 351 Depot St.)

Test dates: November 01-08, 2005 Revelwed by: é“d&&_

C ation Replicate number Survival | Aversge reproduction | Cosfliclestof | Percent reduction from
(mg/L N2C) 1 2 3 4 s 6 7 ) ) 10 (%) (offspring/femate) | Yrites OO som 09
Control k) 34 26 30 25 30 25 i9 ) 27 27 100 284 103 Not applicable
600 28 29 3 27 29 30 26 29 28 33 100 29.2 7.9 -2.8
800 29 30 27 27 29 29 27 26 28 27 100 279 4.6 18
1000 32 31 26 29 29 23 23 23 27 24 100 26.7 129 6.0
1200 2 24 11 19 7 13 6 5 15 9 100 13.1 51.6 53.9
1400 1 8 " 12 7 7 " 9 9 s | 100 | kY] w5 665
Dunnett's MSD value: 3.751 MSD = Minimum Significant Difference
PMSD: 13.2 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 sunsnully
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 9.7% from the control.

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

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

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

USEPA. 2000. Undemandmg and Accounting for Method Variability in Whole Effluent Toxicity Applmuons Under the Nltloml Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environments! Protection
Agency, Cincirmati, OH.




Environmental Testing Solutions, Inc.
Statistical Analyses

Ceriedaphnais Survival and Repreduett

Tast.R.

oet]

‘4

Start Date:  11/1/2008 Tost ID: CdNaCKCR Sample ID: RBF-Raf Toxicant
BEnd Date:  11/8/2008 LabID: ETS-Bavir. Testing Sol Samplo Type: NACL-Sodium chloride
Sample Date: Protocol FWCHR-HPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-mngp/L 1 2 3 4 [ [ 7 3 9 10 .
D-Control 31.000 34.000 26.000 30.000 235.000 30.000 25.000 29.000 27.000 27.000
600 28.000 29,000 33.000 27.000 29,000 30.000 26.000 29.000 28.000 33.000
800 29.000 30.000 27.000 27.000 29.000 29.000 21.000 26.000 28.000 27.000
1000 32.000 31.000 26,000 29,000 29.000 23.000 23.000 23.000 27.000 24.000
1200 22,000 24.000 11.000 19.000 7.000 13.000 6.000 5.000 15.000 9.000
1400 7.000 $.000 14.000 12.000 7.000 7.000 14.000 $.000 9.000 $.000
‘l_}r-n.lfom: Untransformed Rank 1-Talled Isotonle
Cone-mig/l,  Mean N-Mean Mean Mix Max CV% N Sum Critlcal Mean N-Moan
D-Coatro} 28.400 1.0000 28.400 25.000 34.000 10.259 10 28.300 1.0000
600 29.200 1.0282 29.200 26.000 33.000 7876 - 10 113.00 75.00 28,200 1.0000
800 27.900 0.9824 27.900 26.000 30.000 4612 10 102.00 75.00 21.900 0.9688
1000 26.700 0.9401 26.700 23.000 32.000 12860 10 90.00 75.00 26.700 0.9271
1200 13.100 0.4613 13.100 5.000  24.000 31.579 10 $5.00 75.00 13.100 0.4549
1400 9.500 0.3345 9.500 7.000 14.000 29.461 10 55.00 75.00 9.500 0.3299
Anxillary Tests Statlstic Critical Stew ____ Kart
Kokpog D Test indi normal di (p>0.01) 0.74299985 1.035 0.57349241 1.15846553
Bartletts Test indicates variances (p = 1.198-04) 253505415 15.0862722
Hypethesis Tast (1-tail, 8.85) NOEC LOEC CaV TU
Steols Many-One Rack Test 1000 1200 1095.44512
Treatments w D-Control
Linear Interpolation (200 Resamples)
Paint mp/L 5D 95% CL Skew
Icos 890 110.963808 675.69375 1017.77749 <0.6514
ic10 1011.47059 453475413 869.819444 1037.68214 -1.6247
ic1s 103264706 20.514908 983.356136 1059.1445 -1.5647
IC20 1053.82353 17.4425533  1018.4389 1080.63192 +0.1269
1C25 1075 18.7206497 1041.43636 111695268 0.2518
c40 1138.52041 263589432 1100.74816 1215.26767 1.1061
IC50 1180.88235 36.6363776 1138.88223 )289.27212 1.1712_
Dose-Response Plst
40
35 3
%3 Jl
5 YR8
% m 3
2153 +
10 4 S
53
0 v v v v
k-
H g g g g §
§ - T

11-01-05



Environmental Tesﬁng Solutions, Inc.

Statistical Analyses

Used for PMSD calculation enly. Ceriodaphnis Survival and Reproduction Test-Reproduction
Start Date:  11/1/2005 Test ID: CdNaCICR Sample ID; REF-Ref Toxicent
BndDate:  11/8/2005 LabID: ETS-Bavir. Testing Sol. Sample Type: NACL-~Sodium chlaride
Sample Date: Protocol:  FWCHR-EPA-821.R-02-013 Test Species: CD-Ceriodephnia dubia
Comments:
Conc-mg/L 1 - 2 . 3 4 5 6 7 8 9 10
D-Control 31.000 34.000 26.000 30.000 25.000 30.000 25.000 29.000 27.000 27.000
600 28.000 29.000 33.000 27.000 29.000 30.000 26,000 . 29.000 28.000 33.000
800 29,000 30.000 27.000 27.000 29.000 29.000 27.000 26.000 28.000 27.000
1000 32.000 31.000 26.000 29.000 29.000 23.000 23.000 23.000 27.000 24.000
1200 22.000 24.000 11.000 19.000 7.000 13.000 6.000 5.000 15.000 9.000
1400 7.000 £.000 14.000 12,000 7.000 7.000 14.000 9.000 9.000 8.000
Transform: Untransformed 1-Tailed
Conc-mg/L__Meen _ N-Mean __ Mean Mia Max CV% N t-Stat Critleal MSD
D-Control 28.400 1.0000 28.400 25.000 34,000 10.259 10
600 29.200 1.0282 29.200 26.000 33.000 2.876 10 «0.438 2.287 3,751
‘800 27.900 09824 27.900 26.000 30.000 4.612 10 0.305 2287 3.751
1000 26.700 0.940% 26.700 23.000 32.000 12.860 10 1.036 2287 3751
*1200 13.100 04613  13.100 5.000 24.000 51.579 10 9328 2.287 3751
*1400 9.500 0.3345 9.500 7.000 14.000 29.461 10 11523 2.287 3.751
Auxiliary Tiu_ Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) . 0.74299985 1.035 0.57349241 1.15846555
Bertlett's Test gt indi qual variances (p = 1.198-04) - 25.3599418 15.0862722
Hypothesis Test (1-tall, 0.05) NOEC LOEC ChV TU MSDu MSB MSE F-Prob dar
Dunnetts Test 1000 1200 1095.44512 37505703 0.13205586 767.706567 13.4518519 2.5B-20 5,54
Treatments vs D-Centrol

11-01-05
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o Environmental Testing Solution.s, Inc. Page 5 of 6
Species: Ceriodaphnia dubia CLCR# © 42
CANaCLCR #;
Daily Chemistry:
Day
0 2
Analyst /<) A He Ay
Concentration Parameter
pH(S.U) 773 -8 31.79 .34 AR XS
DO (mg/L) ?2.9. 130 ] .Y | 3.5 | 7.
CONTROL Conductivity
e oo 3/4 3/5 306
Alkalinjty
| (mg CaCOyL) 59 S¢
Hardness
az &1
{mg CaCOyL) : i
(EE';'P"“"" 11 | oug |24 J2s.2 | as | 24.8
pH (S.U) 7297 1| 7-72217.37 | .63 |2.59 |-Gl
DO (mg/L) +.9 2. . .
600 mg NaClL Conductivity
(umhos/cm) 5 70
.Temperatyre
c0) M.
pH(S.U) 776
DO (mg/L) 8.2
800 mg NaCVL ] Conductivity
(umhos/cm) / 7/0
Temperature
€9 2
pH(S.U) 7-729
DO (mg/L) L. 2
1000 mg NaCVL ] Conductivity oo
meme (mhosem) Z2/60
(’lo'g;xperature 24.7
pH (S.U.) 7-73
o DO (mg/L) 5.2
1200 mg NaCI/L | Conductivity
| (umhos/cm) 2570
Temperature > 1 25.1 24 ‘{ 2.0
(°C) ' . . .
pH(S.U) ?.92 15.33 | 2.374 1 7.5
DO (mg/L) XD .0 . .
1400 mg NaCVL | Conductivity
(pmhos/cm) 2930 3750
copesmre | T | 250 | s | 249
TR | et |20, w0 [
Initial Final Initial Final Initial |
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Environmental Testing Solutiox;s, Inc.

Page 6 of 6

Species: Ceriodaphnia dubia

(pmhos/cm)

CdNaCLCR#:™_42.
Day
4 N R IE
Analyst | A4 1ALy~ = />
Concentration Parameter : 5
pH (S.U.) .S d | 383 ) 7.5 T3 1342 | L./0 | 1.85
: DO (mg/1) .Y , 29 | . 2. 7-3 2.7 |20
CONTROL Conductivity
M (umhos/cm) _3/ 0 514 5‘ 3 5/0
RO Alkalinity .
Hardness ’ :
a3 &5
| (mg CaCOy/L) 47 a5
(?’::l;lpmtm 24.8 2s.0 | 244 | .8 241 2s.2 | 244 2s.\
PE (.U) .2 | 3.0 ‘-Yw 7.5 | 750 18.¢4 |34 |1.41
: DO(mem) | 7.5 , 1.6 2 7-C 3.7 1.8
SOmENaCIL | sy |/450 l'-\"i'o 195D /480
voyperstire | 249 | esiz | 2so-| WA | e | s 248 | 25
pH (S.U) FCl | 359 | Tes | 7.5 | 7.61 [S-07 |31/ |14
DO (mg/L) T-G6 { % ) A ] F- | 7-C_| 1.4
800 mg NaClL ((i:::;:;:r:i)ty /870 1A10 1870 / 3 50
conperature | 294 | w2 |2so | #1 | we |22 | w4 | 253
pH (S.U) 2 (.o 358 | 204 | 7.59 | 2.G]- | .02 |9.70 | 1.44
DO (mg/L) ) . .
1000 mg NaCVL |} Conductivity
(umhos/cm) j
coperrtrt f o1 250 | 50 | 247 | we | 250 250 | 32
“pH (S.U) 7.57 1 3.54 | 141 7.56 1761 |3
, L DO (mg/L) 2.0 -5 %13 &7.5] 7.
1200 mg Na Conductivity
(xmhos/cm) 255_6 Z (01‘0 Z 60
(Eé?pemm 247 | 2| o] W4 ] w6
PHEU) T2 258 | J0d 17.50 1 7.67
1400 mg NaCVL godmn) 2 i 2 T —
mg Na onductivity
(pmhos/cm) 27% 2030 2010
(Tog‘;"’"“““ Wb | 2s2] 20| W] ne
STOCK Conductivity




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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

MAJOR Form Approved.
Name _TV..é. jE_QlEYA.H_ NE%_EAR _PL__‘_\.'_‘_I _ DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address PO.BOX2000 ___ —
_ _(_NTEROFFICE SB-__) _______ —_— TN0026450 103 G F - FINAL
—_— _§<EDL DAISY __TN37384 __ _ _ PERMIT NUMBER DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND
Fadiiy_ _TVA - SEQUOYAH NUCLEARPLANT _ _ __ _ _ :
Locaion _HAMILTONGOUNTY _ - MONITORING PERIQ EFFLUENT .
. Y;’;R ”ﬁ %’j'Y To YS’;R ?14‘1’ [:’;B ** NODISCHARGE [ ] *~
ATTN: Stephanie A. Howard ‘ - NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING - QUALITY OR CONCENTRATION NO, [FREQUENCY SAMPLE
EX TYPE
: AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE —— Pr— - 70 PO 8.1 12 0 | 14/30 | GRAB
MEASUREMENT
00400 1 0 O a su
EFFLUENT GROSS VALUE
SOLIDS, TOTAL SUSPENDED 26 19
MEASUREMENT
00530 1 0 O LBS/DY MGIL
EFFLUENT GROSS VALUE ek AV AILY: - O AV :
OIL AND GREASE SAMPLE . < PP < <
MEASUREMENT <45 48 26 5 5 19
00556 1 0o 0 1 LBS/DY | MG/L
EFFLUENT GROSS VALUE : 3
FLOW, IN CONDUIT OR THRU “SAMPLE o
TREATMENT PLANT MEASUREMENT 03
50050 1 0 0 MGD
EFFLUENT GROSS VALUE e
SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

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

i . ( TELEPHONE DATE
di Y of supervision in accordance with a system designed to assure that qualified personnet O\
J. Randy Douet properly 3{:{:&' and evua‘leuatsst the mfm“'rxbon submitted. Based on my inquiry of the person or Mw : - !
persons manage the system, or those persons directly responsible for gathering the inci i i
Site Vice President information, the information submitted is. t the best of my knowledge and belief mr:uge,, Principal Environmental Engineer 423 8436700 | 05 | 12 | 14
e Vi resi 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 Diferent) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name  TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
A_ddgsg__eo_s_qx_zm _________ —_ '
— — ___(NTEROFFICESB-2A) _ __ __ _ ____ __ ——— TNQ0026450 107 G F - FINAL
— o _SODDY-DAISY __TN37384 __ _ __ __ ___ __ PERMIT NUMBER DISCHARGE NUMBER| METAL CLEANING WASTE POND
Facility __TVA- SEQUOYAH NUGCLEARPIANT i EFFLUENT
Locaton _HAMILTONCOUNTY _ AONITORING_PERIO
F YEAR| MO | DAY T YEAR | MO + NO DISCHARGE e
. i rom| 05 01 o{05]| 11| 30
ATTN: Stephanie A. Howard 05 | 11 NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION m))(. Fneggencv swslés
E
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH * SAMPLE Sededededededk dedeidedk o PO 12
MEASUREMENT
00400 1 0 O s su
EFFLUENT GROSS VALUE :
SOLIDS, TOTAL SUSPENDED SAMPLE wwiay ki - ke wrahaen 19
MEASUREMENT
00530 1 0 O MGIL
EFFLUENT GROSS VALUE e : e el
OIL AND GREASE SAMPLE [P Jededriedededeh - Sededkdeeiiede 19
MEASUREMENT
00556 1 0 0 MG/
EFFLUENT GROSS VALUE
PHOSPHORUS, TOTAL (AS P) SAMPLE wrewea. e - il el 19
MEASUREMENT
00665 1 0 0 MGIL
|EFFLUENT GROSS VALUE :
COPPER, TOTAL (As CU) SAMPLE dedededfeiokh Aedededededrde s - St hiok dedededddedede
MEASUREMENT 19
01042 1 0 O Ak MGIL
EFFLUENT GROSS VALUE - P .
] RON, TOTAL ( AS FE) SAMPLE B 2 Sededededdefed ” de Rk Rk o RRRERARN
MEASUREMENT 19
01045 1 0o 0 sl MGIL
EFFLUENT GROSS VALUE
FLOW, IN CONDUIT OR THRU 03 fuadabodabuduil Fekiekdirih hedadadeded i -
TREATMENT PLANT
50056 1 0 O MGD b
IEFFLUENT GROSS VALUE
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law thal this document and all attachments were prepared under my a E l i l TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel
J. Randy Douet |property “o:'othef and ev;l:ate the mfo:vhn:t;eion subrmt:jedeglasod on m{)ln?ulry c:'f‘ rrisn pe“r‘:on or *
- SONS lem, or L3 8| : H H H
o Vice President e formation, e infarmation submitted 5 (& tvs DSt 0fvr, kewioats orel olio s, Principal Environmental Engineer | 403 g436700 | 05 | 12 | 14
Site Vice Presiden accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE

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

No Discharge this Period

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1




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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

: MAJOR Form Approved.
Name ___TVA-SEQUOYAH NUCLEARPLANT = DISCHARGE MONITORING REPORT (DMR) (SUBR01) ; OMB No. 2040-0004
Addres_s__P_Q_ng_z_O(& _______ e -
—_ _(INTEROFFICESB-2A) _ __ __ __ __ o TN0026450 110 G F - FINAL
______._SODDY-DAISY __TN37384 __ _____ __ —_—— PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Fagility__ _TVA - SEQUOYAH NUCLEARPIANT__ __ EFFLUENT
Location HAMILTON GOUNTY __ __ _ . __ __ —— e — ) MODTJ RING \I(EEFZIF? MO | DAY
YEAR .
. ** NO DISCHARGE |XX| ***
ATTN: Stephanie A. Howard From| 05 [ 11 | 01 | Toj 05 | 11 | 30 ’ ) o
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%\;ENCY SAMPLE
. EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

TEMPERATURE, WATER DEG. SAMPLE Sededenhdodh Tk drddesdedk Stk Rtk [rarrre—" o4
CENTIGRADE MEASUREMENT
00010 Z 0 O DEGC
INSTREAM MONITORING o -
PH ) SAMPLE Sk [P [T

MEASUREMENT 12
00400 1 0 0 SuU
EFFLUENT GROSS VALUE S Y ;
SOLIDS, TOTAL SUSPENDED SAMPLE Raddabded ol fududadabiaboid 19
00530 1 0 o MGIL"
EFFLUENT GROSS VALUE bl ( .
OIL AND GREASE SAMPLE [P "
00556 1 0 0 MGIL
EFFLUENT GROSS VALUE Pl 12
FLOW, IN CONDUIT OR THRU SAMPLI 03 [P .-
TREATMENT PLANT MEASUREMENT
50050 1 0 O
EFFLUENT GROSS VALUE

CHLORINE, TOTAL RESIDUAL

50060 1 0 O
EFFLUENT GROSS VALUE

" SAMPLE
MEASUREMENT

SAMPLE

Yededededededed

Fedededededened

19

MGIL

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

J. Randy Douet

Site Vice President

TYPED OR PRINTED

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

direction or supervision in accordance with a system designed to assure that qualified personnel Mw OL

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

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

CODE

TELEPHONE DATE
Principal Environmental Engineer 423 8436700 | 05 | 12 | 14
SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT AREA NUMBER |YEAR| MO | DAY

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

No Discharge this Period

EPA Form 3320-1 (REV 3/99)

) Previous editions may be used

Page 1 of 1




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Neme __ _TVA jE_QUOYAH N.ECLEA.R _.PLANI _ DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _PO.BOX2000 __ _ __ _ _ _ ___ . _ __ )
o (NTEROFFICESB-2A) _ __ _ __ __ - TN0026450 110 T F - FINAL
. ___SODDY-DAISY___TN373sd __ _ __ _ _ PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Fadlity_ _TVA- SEQUOYAH NUGLEAR PLANT__ __ _ _ _ EFFLUENT
Location HAMILTONGOUNTY _ _ _ _ _ _ AN 4%":\'3 RING ;El}\lg T
** NO DISCHARGE |[|XX{ ***
ATTN: Stephanie A. Howard From| 05 | 11 | 01 To{ 05 |11 | 30
v 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
1C25 STATRE 7DAY CHR SAMPLE e Sedededeh i - e hhhk P2 23
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 O 1 PERCENT
EFFLUENT GROSS VALUE ¢
1C25 STATRE 7DAY CHR SAMPLE RhRARARR Hedeededeiek - FhehARAh PR
PIMEPHALES MEASUREMENT 23
TRP6C 1 0 © : s
EFFLUENT GROSS VALUE 4 o
SAMPLE

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel WM a{ T
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 responsibie for gathering the
ite Vi dent information, the information submitted is to the best of my knowledge and belief, true, Principal Environmental Engineer 423 8436700 | 05 | 12 | 14
Site Vice Presiden accurate, and complete. | am aware that there sre significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED - CODE

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

No Discharge this Period

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1




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

Name ___TVA ﬁggggﬂ_\_ﬂ_ NUCLEAR PLANT L DISQHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address  _P.O.BOX2000 __ __ _ ____ ____________ __
(NTEROFFICESB2A TN0026450 116 G F - FINAL
——___SOoDDY-DAISY__ _TN37384 _ _ _ _ PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Facility _TVA- SEQUOYAH NUCLEARPLANT__ _ __ ____ —_
Locaion _HAMILTONGOUNTY _ _ _ _ _ _— ———™— = Mor}g RING PERIO EFFLUENT
YEAR_ D YEAR (o] DAY
. — ** NO DISCHARGE [ ] e
ATTN: Stephanie A. Howard From| 05 | 11 | 01 | To| 05 | 11 | 30 o
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING ) " QUALITY OR CONCENTRATION NO. FRE%\'J:ENCY SAMPLE
EX TYPE
AVERAGE MAXMUM | UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERITY) SAMPLE SAdRR AR P - [P T ki 0 oA i 0 1730 VISUAL
MEASUREMENT .
01345 1 0 0O PERN e ISUAI
EFFLUENT GROSS VALUE S _ _ RMI -
OIL AND GREASE VISUAL SAMPLE S A 0 eideieiedeiek Tk [ — - 0 1/30 VISUAL
MEASUREMENT 94
84066 1 0 0 1 YES=1
EFFLUENT GROSS VALUE NO=0
SAMPLE
MEASUREMENT
T —
MEASUREMENT |-
SAMPLE
MEASUREMENT
SAMPLE
MEASUREMENT
"~ SAMPLE
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and ali attachments were prepared under my - TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel O
J. Randy Douet properly ﬁ:er and ev;ll:ata the infat;:’t‘ion submmdeidn.g;sed on rr;‘y, mry a%f‘ the pe‘;;on or oML A
persons tem, of persons re erin CHg H H :
Site Vice President information, the information submitied is . o the best of my knowledge and belief, fnoe, Principal Environmental Engineer | 453  g43.6700 | 05 | 12 | 14
ite Vice Fresiden accurste, and complets. | am aware that there are significant psnaities 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 ail backwashes.

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




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

Name _IV_A_ :_SEQU_O_Y_é NHC_L_E_A_R_I:L_I_\_N_T__ —— DISCHARGE MONITORING REPORT (DMR) (SUBR 01) . OMB No. 2040-0004
Address _PO.BOX2000 __ __ __ __ . ___ __ _ ___ _ v
 T(NTEROFFICESB-2A}____ __ __ _ TN0026450 117 G F - FINAL
——____SODDY-DAISY __TN37384 __ _____ __._ __ PERMIT NUMBER DISCHARGE NUMBER] BACKWASH
Facility__ _TVA-SEQUOYAH NUCLEARPLANT
Location HAMILTONGOUNTY _ . ___ __ . __MONITORING PERIQ EFFLUENT _
YEAR ! M DAY_ YEAR DAY
** NO DISCHARGE e
ATTN: Stephanie A. Howard From{ 05 [ 11 | 01 | To| 05 ] 11 | 30 (]
: NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY| SAMPLE
EX °FYS| s | TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS
DEBRIS, FLOATING (SEVERITY) SAMPLE icdediick Fekdekdddok - fadadodeinbaid fududniubniaeled 0 0 1730 VISUAL
MEASUREMENT , %A
01345 1 0 O PASS=0
EFFLUENT GROSS VALUE ] : FAIL=1 “PERMIT
OIL. AND GREASE VISUAL SAMPLE dekdieik 0 haadubalaibuied hudadadadeindeil dedededes e - 0 1/30 VISUAL
MEASUREMENT : %4
84066 1 0 O A YES= e
EFFLUENT GROSS VALUE h NO=
SAMPLE
MEASUREMENT
SAMPLE
MEASUREMENT
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER | Certify under penalty of law that this document and all attachments were prepared under my- 7 - TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel /Afmw O(
J. Randy Douet property mher and e\?‘l’uale the in'or"r:\oation submitted. Based on my inquiry of the person or P .
persons manage stem, or those persons direct ible fi thering the i H i
Site Vice President Information, the information submitted s, 4 e best of . knciocts ol it e, Principal Environmental Engineer | 453  g43.6700 | 05 | 12 | 14
ce Freside accurate, and complete, | am aware that there are significant penalties for submitling 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

f




.

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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) l MAJOR

Form Approved.

L:_:dm_g __TVA l;_§l_3t_2:).l_:)_Y_AH_N£cLEAR_P_LANl — DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040.0004
ress _P.O.BOX2000 . _ _  __ ___ _
—  __ _(NTEROFFICESB2A)_ _ __ __ _ _ — — ~ " TN0026450 118 G | F-FINAL
————.S0DDY-DAISY __TNG37384 _ ___ ______ _ PERMIT NUMBER DISCHARGE NUMBER| WASTEWATER & STORM WATER
Facility _TVA- SEQUOYAHNUCLEARPIANY
Location _HAMILTON GOUNTY __ _ - __MONITORING PERIO EFFLUENT
, YEAR| MO | DAY YEAR | MO | DAY
> *** NO DISCHARGE -
: i From{ 05 [ 11 | 01 | To| 05 | 11 | 30
ATTN: Stephanie A. Howard ; NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY] SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

OXYGEN, DISSOLVED (DO) SAMPLE dekdedddekd Fededededhd - FekdedeRtohd dededkkrdohk

MEASUREMENT 19
00300 1 0 O : MGIL
EFFLUENT GROSS VALUE Shine -
SOLIDS, TOTAL SUSPENDED SAMPLE Srticdkkdk dedidedediede ik dewieh it i ] 19
00530 1 0 O MGIL
EFFLUENT GROSS VALUE
SOLIDS, SETTLEABLE . SAMPLE Tedededriedin dedededkiohd " Thkdkwhh dedrkdedkeikd

MEASUREMENT 25
00545 1 0 O
EFFLUENT GROSS VALUE
FLOW, IN CONDUIT OR THRU _SAMPLE __ 03 ke deiedede Fkkhhwkd FARRRARN -
TREATMENT PLANT
50050 1 0 O
EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

SAMPLE

SAMPLE
MEASUREMENT

PER

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

I Certify under penaity of law that this document and all attachments were prepared under my N TELEPHONE DATE
direction or supervision in accordance with a system designed fo assure that qualified personnel /&m@w & R+
J. Randy Douet properly vgv::,her and cv;l:alo the bﬂormatmim submit;od. Based on my inquiry of the personor 4
|persons manage the system, or persons directly responsible for gathering the i : H R
. Presid [information, the information submitted is , to the best of my knowledge and belief, true, Principal Environmental Engineer 423 843-6700 05 12 14
Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations, OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO | DAY
TYPED.OR PRINTED CODE

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

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1




