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

June 9, 2004

State of Tennessee

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

6" Floor, L & C Annex

401 Church Street

Nashville, Tennessee 37243-1534

Attention: Mr. Chip Hannah
Dear Mr. Hannah:

SEQUOYAH NUCLEAR PLANT - DISCHARGE MONITORING REPORT FOR
MAY 2004

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

Sincerely,

Haphanie b d[m«)aﬂé

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

S
U.S. Nuclear Regulatory Commission jjeg‘

ATTN: Document Control Desk
Washington, D.C. 20555

Pnnted on recycied papee



PERMITTEE NAME/ADDRESS  (Include Facllity Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (OMR) (SUBR 01) OMB No. 2040.0004
Address  _£.0.BOX2000 ___ ____ ___ ___ ___ ———
o __(NTEROFFICESB-2A) _ __ _ __ __ _ _ _——— TN0026450 101 G F - FINAL
—____SODDY-DAISY _TN37384 __ ___ _ _ _ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Fagiity__ _TVA - SEQUOYAHNUGLEARPLANT
location HAMILTONGOUNTY _ _ _ _ _—  ————™— JONITORING_PERIQ EFFLUENT
YEAR | _MO_| DAY YEAR | MQ | DAY
*** NO DISCHARGE *
ATTN: Stephanie A. Howard From| 04 | 05 | 01 | To[ 04 | 05 | 31 ] _
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NG, [FREQUENCY] SAMPLE
EX TYPE
AVERAGE MAXIMUM UNTTS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE, WATER DEG, SAMPLE NPT YT . r— P 27.6 04 o [ 31731 [MODELD
CENTIGRADE MEASUREMENT :
00010 Z 0 O ; TEPERMIT 251 e 5o ananasas IS RAARRRAR 210 bk DEG.C. JlCK REC}(‘
" o Bl ek aliont
INSTREAM MONITORING (REQUIREMENT, |53 /¥ ARy & _ 'MX e T
TEMPERATURE, WATER DEG. SAMPLE Erkhd *errr . rER Ay TR 305 o | 31/31 RCORDR
CENTIGRADE MEASUREMENT ' 04
00010 1 0 O . PERMIT#.1 aeae ARARRRRR DEG. C. =il CK: REQ_
EFFLUENT GROSS VALUE ‘359‘.{"353“53‘3 _ LR
PH SAMPLE P ke hdrdedeh .
MEASUREMENT 12
00400 1 0 -0 in “PERMIT §42:03 rees
EFFLUENT GROSS VALUE ZREQUIREMENT ! 3
SOLIDS, TOTAL SUSPENDED SAMPLE P EhRaaA N
MEASUREMENT
00530 1 0 O =1 PERMIT# A" . MG/L
EFFLUENT GROSS VALUE 5!3.5‘3.”»"3‘?’,‘!:2, &
OIL AND GREASE SAMPLE T Tk v PrT——e. <5 <5
MEASUREMENT 19
00556 1 0 0 T kb AR AR aeen L0 AR 7, MGIL
[EFFLUENT GROSS VALUE vt _ i Vi
FLOW, IN CONDUIT OR THRU “SAMPLE rvr—, 1573 03 eaan »
TREATMENT PLANT MEASUREMENT
50050 1 0 O A7 PERMIT-; MGD OF
|EFFLUENT GROSS VALUE ‘55?”’?5&"5!!7 : : 2 i
CHLORINE, TOTAL RESIDUAL SAMPLE R wrRaRERE . e 0.027 0 | 31/31 | GRAB
MEASUREMENT . 19
50060 1 O O % T PERMIT [0 manasaan’ e ] ‘ 1 men
EFFLUENT GROSS VALUE REQUIREMEN : i‘NsﬁT A
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER ]! Certify under penatty of faw that this document and all attachments were prepared under my . TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personne! /J a MJ
J. Randy Douet {property &mer and evt:reua(e the infon!hr;aﬁon submiﬂ:_d. 8;59d on my'lm':zuiry %r‘ the personor WIOJM .
1 on! manage tem, or thos: s direct! ible for gatheri gl +
. , [tormation, the information subritted 18, 1 the best of my knowledge and belif, troe, Principal Environmental Engineer | 453 g43.6700 | 04 | 06 | 10
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 pe

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

No closed mode operation, The following injections occured: 1. PCL-222 (max. calc. conc. was 0.060mg/L~limit 0.100mg/L) 2. CL-363 (max. calc. conc. was 0.011mg/L~limit 0.100mg/L) 3. PCL-222/PCL-
401 (max. calc. conc. was 0.021mg/L~limit 0.100mg/L) 4. H-130M (max. calc. conc. was 0.026mg/L~limit 0.050mg/L) 5. H-130M (low detection level analytical method was <0.020mg/L--limit 0.050mg/L))

EPA Form 33201 (REV 3/99)

Previous editions may be used

Page 1 of 2




PERMITTEE NAME/ADDRESS  (Include Facility Name/L.ocation if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name TVA SEQUOYA?_ NEQE.E.@_R _P.':A.NI. e DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No, 2040-0004
Address_ _P.O_BOX 2000 -
o T(NTEROFFICESB-2A) _ _ ____ _ _____——— TN0026450 101 G F - FINAL
SODDY-DAISY __TN37384 _ . PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Fadly__ _TVA.SEQUOYAH NUGLEARPLANT _ _ __ —
Location HAMILTONGOUNTY _ _ _  _— — ———— IONITORING _PERIO EFFLUENT
YEAR | MO | DAY YEAR | _MOQ_| DAY
** NODISCHARGE [ ] **
. From| 04 | 05 | 01 To|l 04 | 05 | 31
ATTN: Stephanie A. Howard NOTE: Read Instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. TFREQUENCY] SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

TEMPERATURE - C, RATE OF SAMPLE T eeaaeny v wearany rawaaee 0.1 0 | 31/31 |CALCTD
CHANGE MEASUREMENT 62
82234 1 0 0 >+ PERMIT.g e |10, 0 -unuu e *nnu:,‘:'"m bibid DEG C
EFFLUENT GROSS VALUE REQUIREMENT. : X : i MR
TEMP, DIFF. BETWEEN SAMP. & SAMPLE FOTTT Py . T Perr— 292 04
UPSTRM DEG.C
00016 1 S 0 Sl olpdeiniviel aoos, ST RRRRRAAR oL DEG. C.
EFFLUENT GROSS VALUE i o
BORON, TOTAL SAMPLE v ke PYTEPrTe -

MEASUREMENT 19
01022 1 0 0 w5 PERMIT; ‘r-f:uunnrhﬂ R luieinisiota K shea MG/L
EFFLUENT GROSS VALUE .5?3"1’3%'-?-‘5"5' G 3

SAMPLE
MEASUREMENT
5 PERMIT, 5753 s e SRAINLY
REQU!REMENT g
Kbttt
“SAMPLE
MEASUREMENT

w2t PERMIT
REQUIREME

,,‘ SN e

SAMPLE
MEASUREMENT

=52 PERMIT:S
' REQU!REMENTr

AT g7 AT

SAMPI.E
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER ({I Certify under penalty of law that this document and all attachments wers prepared under my TELEPHONE DATE
directlon or supervision in accordance with a system designed to assure that qualified personnel O
J. Randy Douet |property gather and evaluate the information submitted. Based on my inquiry of the person or WQ,
persons who manage the system, or thosa persons directly responsible for gathering the
. i linformation, the Information submitted is, 16 the best of my knowledge and befief, trus, Principal Environmental Engineer 423 8436700 |04 | 06 | 10
Site Vice President accurate, and complete, | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
Jinformation, Including the possibility of fine and imprisonment for knowing violations,
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
CCW data for May 2004 is attached.
EPA Form 3320.1 (REV 3/39) Previous editions may be used Page 2 of 2




CCW TRENCH

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

5/6/2004 1020 <0.5mg/L 5/6/2004 1926 CVS EPA8015B

CCW CHANNEL

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

5/5/2004 1015 <0.5mg/L 5/6/2004 1849 CVS EPAB8015B




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name TVA SEQUOYAH NUCLEf_R_PL_A_NI.__.__ DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address PO BOX2000 e
—___ ___(NTEROFFICESB-2A) TN0026450 101 T F - FINAL
— —___SODDY-DAISY__ _TN37384 S PERMIT NUMBER DISCHARGE NUMBER| BIOMONITORING FOR OUTFALL 101
Fadlty__ _TVA-SEQUOYAHNUGLEARPLANT ___ _ _ —
Location HAMILTONGOUNTY _ JONITORING_PERIO EFFLUENT
YEAR | MO | DAY YEAR | MO _| DAY
*** NO DISCHARGE el
ATTN: Stephanie A. Howard From{ 04 | 05 | 01 | To| 04 | 05 | 31 ]
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
IC25 STATRE 7DAY CHR SAMPLE RN R e >100 Ehkhahh whhbar, 23 ) 1/0 |COMPOS
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 0 I,;g - PERMIT 5y deiirk PR TTTTE T SR Akkkhkhd ) IPERCENTI - C_OMPOS
|EFFLUENT GROSS VALUE sREQUIREMENT. | 55 ; i S|
1C25 STATRE 7DAY CHR SAMPLE — - Fr ey Ehkkern 23 COMPOS
PIMEPHALES MEASUREMENT
TRP6C 1 0 O 47 P{JERMH' R 5 ipasannan o [PERCENT : 3 COMPOS
EFFLUENT GROSS VALUE FREQUIREMENT 3| 7 ‘ :
SAMPLE
MEASUREMENT

ST p R R S ) L 5

SAMPLE
MEASUREMENT

MEASUREMENT

re: PERMIT 024
REOUIREMENT :

'.. gt

ot |4 T A

SAMPLE
MEASUREMENT

¥ PERMIT27:

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 LLQ/ Q
J. Randy Douet properly gather and evaluats the information submitted. Based on my inquiry of the person or A
persons who manage the system, or those persons directly responsible for gathering the T . .
Site Vics Presid information, the information submitted is , to the best of my knowledge and belief, true, Principal Environmental Engineer 423 8436700 | 04 | 06 | 10
e Vice President ar;an(;. and complets, | am aware that there a'ro significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations.
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT é%%% NUMBER YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Toxicity was sampled May 4-9, 2004. Report is attached.
EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1




June 4, 2004
Ruth Ann Hurt, SB 2A-SQN

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

Attached are two copies of the subject report for submission to the state of Tennessee and a
copy of the report for your records. The report provides results of compliance testing using
fathead minnows and daphnids. Outfall 101 samples collected May 4-9, showed no toxic
effects to fathead minnows or daphnids. The resulting ICys values for both species were >
100 percent. Exposure of fathead minnows and daphnids to intake samples resulted in no
significant differences from controls during this study period.

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

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

Comte & Prnneen
Cynthia L. Russell
Biologist

Environmental Engineering Services- West
CEB 3A-M

Attachment

cc (Attachment):
Files, ER&TA, CEB 1B-M

SQN May 2004M



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTIVON / EXECUTIVE SUMMARY

8.

9.

Report Date: June 4, 2004

. 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

Qutfall Tested: 101

—_—

Dates Sampled: May 4-9, 2004

10. Average Flow on Days Sampled (MGD): 1567, 1572, 1573, 1563, 1548, 1560

11. Pertinent Site Conditions:

H-130M molluscicide was injected from May 4-7, 2004. The dates and times for the H-
130M injection are in the following table. See Appendix B for complete additional
chemical application information during the sample collection period.

Infecti . Date/Start Time Date/Endiﬂg Time
jection Location (EDT) (EDT)
gs,sre“?ial Raw Cooling Water (ERCW) | 5.04.9004/0905 | 05-07-2004/0904
rain

12. Test Dates: May 6-13, 2004

13. Test Type: Short-term Chronic Definitive

14, Test Species: Fathead Minnows (Pimephales promelas)

Daphnids (Ceriodaphnia dubia)




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

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

16. Permit Limit Endpoint (%): OQutfall 101: 1C,s>43.9%

17. Test Results: Qutfall 101: Pimephales promelas: 1Ca5s > 100%
Ceriodaphnia dubia: 1C3s> 100%

UV treated Outfall 101: Pimephales promelas: IC2s > 100%

18. Facility Contact: Ruth Ann Hurt Phone #: (423) 843-6714

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 May 4-9, 2004, showed no toxic effects to
fathead minnows or daphnids. The resulting ICys values, for both species, were >
100 percent. Exposure of fathead minnows and daphnids to intake samples resulted
in no significant differences from controls during this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples

since fish pathogens present in intake water have been the suspected cause of
interference (anomalous dose response and high variability among replicates) in
previous toxicity testing at Sequoyah. Although dose response and survival in the
routine compliance test were not impacted enough to jeopardize test acceptability or
compliance with permit limits during this study, survival was improved by two
minute exposure of samples to UV light prior to introduction of test organisms.
These results suggest that fish pathogen interference is a likely cause of historic
problems with WET tests for this effluent.



METHODS SUMMARY

Samples:

1. Sampling Point: Outfall 101, Intake

2. Sample Type: Composite

3. Sample Information:

Date Date Date

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

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

1D Collected Received (°C) | (mg/L) Used By

05/04704 0743 to A 05/06/04 1350
101 05/05/04 0643 | 05/05/041340 | 110 ) <0.10 | oyn0i04 1426
05/04/04 0751 to 05/06/04 1350
Intake | 950800 D221 | 05/05/04 1340 10 | <010 | 200 e
05/06/04 0730 to ; 05/08/04 1443
101 05/07/04 0630 | 0307041311 1 120 | <000 | 50004 1340
05/06/04 0715 to 05/08/04 1443
Ttake | P00 V1L 10 0507704 1311 14 | <010 | 2SI
05/10/04 1356
101 03/5%’9% 403;2 6t° 05/09/041335 |~ 3.0t | <0.10 | 05/11/04 1340
05/12/04 1349
05/10/04 1356
Intake 03/5%’90/8 fggg? 05/09/04 1335 35 | <010 | 05/11/04 1340
05/12/04 1349

*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 froﬁx 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 Aquatics,

Inc.) for 2 minutes.




PURSTRpUE S .

Pimephales promelas Ceriodaphnia dubia

Test Organisms:

. 1. Source: . Aquatic BioSystems, Inc. In-house Cultures
2. Age: 22.0-24.5 hours old <24-hours old
Test Method Summary:
1. Test Conditions: Static, Renewal Static, Renewal
2. Test Duration: 7 days Until at least 60% of control
females have 3 broods
3. Control / Dilution Water: Moderately Hard Synthetic Moderately Hard Synthetic
4. Number of Replicates: 4 ' 10
5. Organisms per Replicate: 10 | 1
6. Test Initiation: (Date/Time)
Qutfall 101 05/06/04 - 1350 EDT 05/06/04 - 1123 EDT
UV Treated Outfall 101 05/06/04 - 1334 EDT

7. Test Termination: (Date/Time)
Outfall 101 05/13/04 - 1322 EDT 05/13/04 - 1100 EDT -
UV Treated Outfall 101 05/13/04 - 1345 EDT

8. Test Temperature: Outfall 101: Mean=24.6°C Mean = 24.9°C
(24.0 - 25.4°C) (24.2 - 25.4°C)

Test Temperature: UV-Treated Outfall 101: Mean = 24.7°C
(24.1 -25.4°C)

9. Physical / Chemical )
Measurements:  Alkalinity, hardness, total residual chlorine, and conductivity were
measured at the laboratory in each 100% sample. Daily temperatures were
measured in one replicate for each test concentration. Pre- and post-
exposure test solutions were analyzed daily for pH and dissolved oxygen.

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




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

1. Results ofa  Pimephales promelas Chronic/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted May 6 — 13, 2004 using effluent from Qutfall 101.

Test . Percent Surviving

Solutions (time interval used — days)

(% Effluent) 1 2 3 4 S 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% 100 100 100 100 100 100 100
Intake 100 100 98 95 95 95 95

Test Solutions M??;plﬁgt:v:;ﬂl ;g;mg)

0,

(% Effluent) i > 3 ) Mean
Control 0.867 0.915 0.837 0.858 0.869
10.98% 0.825 0.898 0.958 0.786 0.867
22.0% 0.950 0.831 0.724 0.821 0.832
43.9% 0.764 0.819 0.942 0.694 0.805
72.0% 0.920 0.893 0.950 0.804 0.892

100% 0.822 0.875 0.936 0.947 0.895
Intake 0.973 0.770 0.922 0.954 0.905

ICys Value: > 100%
Permit Limit= 43.9%

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

Permit Limit= 2.3 TUc

Calcuiated TU Estimates: <1.0 TUc*

*TUa = 100/LCsqe: TUc = 100/ IC35



TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2.

Results of a  Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.
(Genus species) '

Conducted May 6 - 13, 2004 using effluent from Qutfall 101.

(Type / Duration)

Percent Surviving
Te§t {time interval used — days)
cemen| P | 2 | 3|4 s || 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 90
43.9% 100 | 100 | 100 | 100 | 100 | 100 100
72.0% 100 | 100 | 100 | 100 | 100 | .100 100
100% 100 | 100 | 100 | 100 | 100 100 100
et 259
(%Effluen) 12T T 5 16 [ 7] 8 | 9 10 Mean
"Control  |27(27 133 |32(28|32]|31]32]28]32]302
10.98% 32132130 [35(32]31(31]32]36]30] 32.1
22.0% 36311293635 ]33{32]|32]38]|30] 332
43.9%  |35[34|34[39|33]33|36]|32]37]32]345
72.0% 37133 {34 (36|.36 |36 |36]32[39]32] 35.1
100% 36|36 {35(37136]39]39]33)]38]35] 364

IC,5 Value: > 100%
Permit Limit=43.9%

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

Calculated TU Estimates: < 1.0 TUc*

Permit Limit= 2.3 TUc

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




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

(Genus species)

(Type / Duration)

Conducted May 6 - 13, 2004 using water from Intake

Percent Surviving

Test (time interval used — days)
Solutions
(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 | 100 100 100
Intake 100 100 100 100 100 100 100
Test Solutions Reproduction (#young/female/7 days)
(% Effluent) Data (replicate number)
° 1]2 1314151671819 ]10]Mean
Control 3013232129128 {35{31]|36]28]36] 317
Intake 28131 {30 (313530343429 32] 314

1Cy5 Value: >100%
- Permit Limit: N/A

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

Calculated TU Estimates: <1.0 TUc*

Permit Limit: N/A

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




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

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

Conducted May 6 - 13, 2004 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
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% 100 | 100 | 100 | 100 { 100 { 100 100
Intake 100 | 100 | 100 | 100 | 100 | 100 100

Test Solutions M??:pll)igtzvrilugnh ;e(glg)
0,

(% Effluent) I > 3 ) Mean
Control 0.877 0.752 0.933 0.874 0.859
10.98% 0.824 .0.693 0.856 0.837 0.803

- 22.0% 0.737 0.818 0.971 0.876 0.851
43.9% 0.851 0.827 0.820 0.897 0.849
72.0% 0.965 0.975 0.938 0.918 0.949
100% 0.992 0.959 0.755 0.927 0.908
Intake 0.896 0.879 0.952 0.938 0.916

ICys Value: >100%

95% Confidence Limits: Calculated TU Estimates: < 1.0 TUc*

Upper Limit: NA
Lower Limit: NA

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

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)

Species Date Time | Duration | Toxicant | Results (ICss)
Pimephales promelas May 6 - 13, 2004 1419 7-days KCl 0.63 g/L
Ceriodaphnia dubia May4 - 11, 2004 1355 7-days NaCl 1.07 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, May 6-13, 2004,

Test Sample ID Temperature ("C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance| Alkalinity Hardness . | Total Residual
Initial Final Initial Final Initial Final (pmhos/cm) | (mg/L. CaCOy)| (mg/L CaCO,)| Chlorine (mg/L)
Control 25.1 24.2 8.1 7.8 176 7.45 304 62 82 -
248 - 253|248 - 2441 79 - 83 | 73 - 82 ]| 749 - 805725 ~ 7.55| 287 - 331 60 - 64 82 - 82 - -
10.98% 25.0 24.2 8.1 7.8 7.64 7.44 288 - - -
9 249 - 2521241 - 245179 - 83 | 73 - 82 1752 - 276726 - 753|273 - 300 - - - - - -
'E 22% 25.1 24.2 8.1 7.8 7.62 7.43 278 - - -
8 249 - 2521240 - 243] 80 - 82 ] 73 - 8.1 | 748 - 774 | 7.26 - 7.52 | 264 - 288 - - - - - -
g- 43.9% 25.1 243 8.1 7. 7.58 742 250 - - -
3 248 - 2541241 -~ 244 79 - 83 | 73 - 82 | 744 - 772} 726 - 748] 239 - 262 - - - - - -
'§. 7% 25.1 242 8.2 7.8 7.55 742 218 - - -
E 246 - 254]1 241 - 244)1 80 - 83 | 74 - 8.1 | 738 - 771|728 - 752 207 - 226 - - - - - -
< 100% 25.1 24.2 8.2 7.8 7.52 7.45 186 67 72 <0.10
245 - 2541240 - 243|179 - 83} 74 - 811735 - 769|727 - 256} 173 - 193 66 - 69 71 - 75 | <010 - <0.10
Intake 25.0 24.2 8.3 7.8 7.64 749 185 64 73 <0.10
248 - 252§24.1 - 2431 80 - 84 | 75 - 81 |761 - 271|737 - 757 178 - 191 60 - 67 7 - 75 | <0.10 - <0.10
Control 25.1 249 8.1 8.1 7.76 7.63 304 62 82 -
. 248 - 2541244 - 252) 79 - 83 ] 80 - 82 | 749 - 805|749 - 7.69| 287 - 331 60 - 64 82 - 82 - -
10.98% 25.0 249 8.1 8.2 7.64 . 7.63 288 - - -
. 247 - 2541243 - 252 79 - 83 { 80 - 821752 - 276|752 « 769} 273 - 300 - - - - - -
:§ 22% 25.0 24.9 8.1 8.2 7.62 7.62 278 - - -
': 247 - 2521243 - 2511 80 - 82 | 80 - 83 | 748 - 7741748 - 7.69] 264 - 288 - - - - - -
E 43.9% 249 24.9 8.1 8.2 7.58 7.60 - 250 - - -
) 245 - 2521244 - 252 79 - 83 | 80 - 83 |744 - 7.72| 740 -~ 7.68| 239 - 262 - - - - - -
E 7 249 24.8 8.2 8.2 7.55 7.60 218 - - -
S 244 - 2521242 - 251) 80 - R3 | 78 - 84 | 73R - 771|738 « 7.66| 207 - 226 - - - - - .
© 100% 249 249 8.2 8.2 7.52 7.59 186 67 72 <0.10
243 - 2541244 - 251079 - 83 ] 79 - 85]735 - 7691737 - 766} 173 - 193 66 - 69 71 - 75 |<0.10 - <0.10
Intake 25.0 249 3.3 82 7.64 7.59 185 64 - 13 <0.10
247 - 2541244 - 251| 80 - 84 | 80 - 84 | 761 - 271|736 - 768] 178 - 191 60 - 67 1 - 75 | <010 - <0.10
Overall temperature (°C) Average Minimum  Maximum
Pimephales promelas 24.6 240 254
Ceriodaphnia dubla 249 242 25.4




. PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for the Pimephales promelas Test, Sequoyah Nuclear Plant Effluent (SQN), UV Treated
Outfall 101, May 6 - 13, 2004. '

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance
Initial Final Initial Final Initial Final (1tmhos/cm)
Control 25.1 24.3 8.1 7.7 7.65 7.47 289 -
248 - 254|241 - 2451 79 - 82| 74 - 79 (749 - 785 731 - 7.66 | 277.- 303
10.98% 25.1 24.3 8.1 7.7 7.64 7.47 287
“ 249 - 2541241 - 245} 79 - 82| 7.5 - 80 | 750 - 7.85| 734 - 7.66 | 267 - 301
3 229 25.0 243 8.1 7.7 7.63 7.47 271
§ 249 - 252|242 - 2451 80 - 82 (| 75 - 801749 - 783|739 - 7.67} 252 - 287
= 43.9% 25.0 243 8.1 7.7 7.61 1.47 252
%’ 249 - 253241 - 245) 80 - 83 | 75 - 80 |747 - 781|736 - 7.64 | 241 - 263
'§. % - 25.0 243 8.2 7.7 7.60 7.48 219
B 249 - 253|241 - 245} 80 - 83 | 74 - 80 |744 - 779|740 - 7.60| 208 - 228
o 100% 25.1 24.3 8.1 - 7.7 7.57 7.47 186
249 - 2541241 - 245 80 - 83| 7.6 - 80 |740 - 7.76 ( 7.38 - 7.61 | 177 - 195
Intake 25.1 24.3 8.2 7.8 7.64 7.51 185
249 - 2541241 - 245) 79 - 84| 74 - 82 |754 - 778|744 - 7.62| 178 - 191
Overall temperature (°C) Average Minimum  Maximum
Pimephales promelas 24.7 24.1 25.4

10 -

-
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SUMMARY / CONCLUSIONS

Outfall 101 samples collected May 4 - 9, 2004, 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. Although dose response and survival in the routine compliance test
were not impacted enough to jeopardize test acceptability or compliance with permit
limits during this study, survival was improved by two minute exposure of samples to
UV light prior to introduction of test organisms. These results suggest that fish pathogen
interference is a likely cause of historic problems with WET tests for this effluent.

11



Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

Tests were conducted according to EPA-821-R-02-013 (October 2002) using four
replicates, each containing ten test organisms, per treatment. Test vessels consisted of 400-
mL polypropylene beakers, each containing 250-mL of test solution. '

2. Ceriodaphnia dubia

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

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL -

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

12



PHYSICAL AND CHEMICAL METHODS

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

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

3. Temperature was measured using EPA Method 170.1.
4. Dissolved oxygen was measured using EPA Method 360.1.
5. The pﬁ was measured EPA Method 150.1.
6. Conductance was measured EPA Method 120.1.
7. Alkalinity was measured using EPA Method 310.1.
8. Total Hardness was measured EPA Method 130.2.
9. Total residual chlorine was measured using EPA Method 330.5.

QUALITY ASSURANCE

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

REFERENCE TOXICANT TESTS (See Appendix D for control chart informaiiqn)
1. Test Type: 7-day chronic tests with results expressed as IC,5 values in mg/L KCl or NaCl.

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

W

Dilution Water Used: Moderately hard synthetic water.

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

13
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Appendix B

Diffuser Discharge Concentrations of Total Residual Chlorine,

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



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

During Toxicity Test Sampling,

March 12, 1998-May 9, 2004

Date Sodium “;3%| Towerbrom PCL-401 i| Cuprostat- |H-130M
“Hypochlorite¥  mg/L mg/L ) PF mg/L%
<3| TRC Copolymer mg/L Quat};
D AZO!C ':C‘;;.{.g
03/12/1998] : - - ;
03/13/1998] = - -
03/14/1998 - -
03/15/1998 - -
03/16/1998 - -
03/17/1998 - -
03/18/1998] 2 - -
09/08/1998| 5. 0. - 0.005
09/09/1998} =5 - 0. - 0.011
09/10/1998| -+ 0. - 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| ;= - -
02/23/1999 - -
02/24/1999 - -
02/25/1999{ £ - -
02/26/1999| >~ - -
02/27/1999] :% . - -
02/28/1999] : " - -
08/18/1999]: . 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 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Contro! Growth of Microbiologically Induced Bacteria and Mollusks,
During Toxicity Test Sampling,

March 12, 1998-May 9, 2004

Date Sodium .: |Towerbrom| PCL-222 PCL-401 CL_—363

3] Cuprostat-
Hypochlorite . | mg/L mg/L- - mg/L mg/LiEl  PF
mg/L ;-2 ] TRC Phosphate | Copolymer | DMAD ;| mg/L
TRC .:u o 2| Azole
01/31/2000| - = = - <0.002 0.026 .- 0.009 - ik -
02/01/2000/ : 0.011 i 0028 .gg -
02/02/20001 - 0.028 0.009 0.006 .
02/03/2000] . 0.008 0.009 SImE -
02/04/2000 * 0.006 0.009 0,005 0.109
02/05/2000 - <0.002 0.009 ; %, -
02/06/2000| <0.002 0.009 -4
07/26/2000] - <0.0057 0.019
07/27/2000| > : 0.019 0.019
07/28/2000| .| 0.0088 0.018
07/29/2000( . =2 <0.0088 0.019
07/30/2000| - .- <0.0076 0.019
07/31/2000] .- .. <0.0152 0.019
08/01/2000f -~ <0.0141 0.019
12/11/2000] - 0.0143 0.020
12/12/2000] ; 0.0092 0.020
12/13/2000]. <0.0120 0.020
12/14/2000| <0.0087 0.020
12/15/20001 - 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
08/30/2001 |- -~ - <0.0123 0.021
08/31/2001 <0.005 0.020
11/25/2001 <0.0044 = -
11/26/2001 <0.0119 00247 : 0.02
11272001 © :; | 0.0137 0.023" 0.019
11/28/2001) = - | <0.0089 0.022 0.019 006 ¢
11292001 .5 - - 0.0132 0.024 0.02 0.007 % -
11/30/2001 R <0.0043 0.024 - 0.02 - 5 - -
12/09/2001 - <0.0042 - . - A - ;
12/10/2001 - | <0.0042 ey - - -
12/11/2001 - .. | <0.0104 S . - 5 )
12/12/2001f .- - T 0.0128 0.024 0.02 0.008 = .
12/13/2001] - - 75 | <0.0088 0.024 - 0.02 - E -
12/14/2001 e 20,0134 0.024 0.02 0.007 % .




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

March 12, 1998-May 9, 2004

Date Sodium_+.7 Towerbrom{ PCL-222:.1 PCL-401 - CL-363 ! Cuprostat-
Hypochlorite |  mg/L mg/L<5]  mg/L, 3 PF
~ mg/l - TRC Copolymer mg/L

i Azole

01/02/2002 <0.0079 0.02 -
{oro32002| - <0.0042 0.014 -
01/04/2002| .. .= 0.0124 0.014 -
01/05/2002] . <0.0042 - -
01/06/2002| .+ <0.0042 - -
01/07/2002] =-7 % - ° <0.0089 0.014 -
02/24/2002] = : - <0.004 - -
02/25/2002] - .. <0.004 0.023 -
02/26/2002] 0.0143 0.023 -
02/27/2002| : <0.0041 0.023 -
02/28/2002| -, <0.0041 0.008 -
03/01/2002§ *:* <0.0041 0.008 -
05/05/2002] . . . - -
05/06/2002] - . - 0.02 -
05/07/2002] . - 0.02 -
05/08/2002 - 0.019 -
05/09/2002] 3% -, - 0.02 -
05/10/2002] -5 - 0.019 -
08/04/2002| =, " <0.0058 - -
08/05/2002f = ' <0.0058 0.018 -
08/06/2002) . i~ - 0.0092 0.018 -
08/07/2002| . - <0.0107 0.019 -
08/08/2002 - .0 <0.0061 0.019 & -
08/09/2002] .53 0.0152 0.018 -
10/06/2002 : - <0.00497 - T -
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 .. Satl 0.0134 0.018 0.009 :; -
10/11/2002 e <0,0042 0.018 ST -
01/12/2003 - =] <0.0035 - -
01/132003| - - - . | <0.006 0.0257" :]  0.019 0.009_ * -
01/14/2003 - 1wl <0.0118 0026~ | 0.020 -
01/15/2003] - TE-| <0.0063 0.026 ~-|  0.020 0.009 " -
01/16/2003| - 2y ] <0.0034 0.026 .| 0.020 S -
01/17/2003] . - -7 -.| <0.0034 0.026 - 0.009 -
04/06/2003] - ... | <0.0073 - -
04/07/2003] - = 1] <0.0189 0.021 -
04/08/2003 - e |o<0.0117 el 0.021 -k -
04/09/2003 - ] <0.0139 . 0.021 0.016 -
04/10/2003} - - " 7| <0.0113 - 2| 0021 0.018 ¢ - -
04/11/2003 - .1 <0.0073 - 0.022 - - -




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

March 12, 1998-May 9, 2004

Date . Sodium 4. | Towerbrom| PCL-222 :| PCL-401 Cuprostat-
Hypochlorite mg/L 5 mg/L PF
© mglLi TRC Copolymer mg/L
' Azole
06/15/2003] .- . -~ <0.0045 -
06/16/2003( - - <0.0037 0.020
06/17/2003} - <0.0048 0.014
06/18/2003] : <0.0048 0.014
06/19/2003 . <0.0085 0.020
06/20/2003] ™7 1 . <0.0048 0.020
08/03/2003| & ~- <0.0050 -
08/04/2003| * ., <0.0050 0.020
08/05/2003] .~ <0.0051 0.020
08/06/2003] ™" <0.0084 0.020
08/07/2003| - ~ 0.0129 0.020
08/08/2003| < - 0.0153 0.020
10/05/2003] - - - <0.0043 0.020
10/06/2003| ;... .. <0.0043 0.020
10/07/2003f = .2 <0.0090 0.020
10/08/2003} - <0.0106 0.020
10/09/2003] - 0.0181 0.022
10/10/2003| . : & 0.0183 0.024
02/01/2004|- =" 0.0093 0.009
02/02/2004) - <0.0034 0.009
02/03/2004] ... .~ <0.0034 0.009
02/04/2004] <. = 0.0124 0.009
02/05/2004) <0.0034 0.009
02/06/2004) " :-" - 0.0105 0.009
05/04/2004] - <0.0123 0.019
05/05/2004] -~ <0.0144 0.014
05/06/2004 <0.0146 0.013
05/07/2004 0.0227 0.020
05/08/2004 0.016 0.021
05/09/2004 <0.0104 0.020




Sequoyah Nuclear Plant Biomonitoring
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Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets



BIOMONITORING CHAIN OF CUSTODY RECORD : Page |2 3
JZFO‘I- ﬂ"
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 Ge:icral Comn;e)t;ts : ok (
(usto Py
NPDES Number: TN0026450 Phone:  828-350-9364
Collected By: Wanda Allen, Ronnie Hankins Fax: 828-350-9368
Field Identification / Grab/Comp. Collection Date/Time Container Flow )
Sample Description ' _ Number & | (MGD) Rain Event?
Volume (Mark as Appropriate)
Collected
Date Time 1If Yes, No Trace
e Inches
SQN-101-TOX Com “514/04 = 5/5/04 77> 2(2.5gal) NA
SQN-INT-TOX Comp 5/4/04 - 515/04 075 1(2.5 gal) NA
- Jhus] v
Sample Custody ~ Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
Wanda Allen  Abnite ¥l . 51512004 Express Courier . | 51512004

Ronnic Hankms£ ?’L'/-M 6530 : ,&e Q_ MQQA : 7'30 AM
Express Courier é@ &.. %X& 55004 1340 | ETS %ﬂ/LU/ﬂ e 51512004 13140

R e

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

—————




BIOMONITORING CHAIN OF CUSTODY RECORD Page 23 _of 3

oz T odgyg —
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 Ashville, NC _ Other (specify): Express Courier

Facility Sampled: Sequoyah NP 28301 General Comments:

NPDES Number: TN0026450 Phone: 828-350-9364 % a""’hd‘l A w [

Collected By: Wanda Allen, Ronnic Hankins Fax: 828-350-9368
Field Identification/ | Grab/Comp. Collection Date/Time Container Flow i
Sample Description Number & | (MGD) Rain Event?
Volume (Mark as Appropriate)
Collected
Date ‘Time Riahing If Yes, No Trace
2 Inches
SQN-101-TOX Comp 5/6/04 -5/7/04 7% / 2(2.5gal) NA - -
SON-INT-TOX Comp 5/6/04 - 511/04 Y7/5, L 1 (2.5 gaD) NA v
. S
. Sample Custody ~ Fill In From Top Down
Relinquished By (Signaturc): Date/Time Received By (Signature): . Date/Time
Wanda Allen M-e/a- Lotlo— 51112004 Express Couner 5172004

Ronnie Hankins ,fn,...u. M 0?30 ’ { A_%wy\ﬁb 'C?.’.'fro

. o \ ~ ‘ .
Express Courier &{ g \%p&m L 3T WU/YI o 51712004 1311
‘ /
\Y4

“-—-—)

——

ap—

Instructions: Clients should fill in all areas except those in the “Labofatory Use” block. Biomonitoring samples are prescrved 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 Jaboratory will receive the samples with ample time to initiate testing within that time frame.
Samples shipped ovemnight 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 3Y_of 31
i — o8 gt o

Client: TVA Environmental Testing Solution, Inc, | Pelivered By (Circle One):
Project Name: Sequoyah NP Toxicity 3_5 1 Depot Street. FedBx UPS °~ Bus Client
P.O. Number: N/A Asheville, NC "Other (specify): Express Courier
Facility Sampled: Sequoyah NP 28801 General Comments:
p = A Custody aeals cadocd. Sumplio
NPDES Number: TN0026450 _Phone:  828-350-9364 " _oeswed, to go0d condlilion
' Lt ln
Collected By: Wanda Allen, Ronnie Hankins Fax: _828-350-9368 } d/ e
Field Identification / Grab/Comp. Con.‘xﬁm Date/Time Container Flow . )
Sample Description . Number & | (MGD Rain Event?
Volume ) (Mark as Appropriate)
Collected
- - -— X B el
SQN-101-TOX 5/8/04 - 5/9/04 |0 AV%M’ 2(2.5gal) | NA o q& ‘fiew
SQN-INT-TOX SI%/04 — 5/9/04 [085Y, 125gal) | NA Ct
Sample Custody ~ Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
Wanda Allen Wk el | sknoss Express Courier L 5/9/2004 <
. . » . /
Rommictimides uhe. S/ofd Z ﬁac . :
Express Courier f & %/; 51912004 ETS | 51912008
o })Zn 3 S C '\Lux. ; ?MM% 1335
. g o A
/
/M /

Instructions: Clients should fill in all areas except those in the “Laboratory Use'
sample is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will
Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.

" block. Biomonitoring samples are preserved by storing them at 6°C and' shipping them in jce. The hold time for each
receive the samples with ample time to initiate testing within that time frame.




Environmental Testing Solutions, Inc.

s Page 1 of 6
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000.0)
I. Species: Pimephales promelas
Client: TVA
l Facility: Sequovah Nuclear Plant - Non-treated
NPDES #: TN 0026450
Project #: _120L
Dilution preparation information: : Comments:
Dilution prep (%) 1098 22 439 72 100
g Effluent volume (mL) 2745 550 1097.5 1800 2500
§ Diluent volume (mL) | 2225.5 1950 1402.5 700 0
E Total volume (mL) 2500 2500 2500 2500 2500
{ Test organism information: Test information: .
Organism age: 22 to_ 24 S -Hoes oL Randomizing template: | \Jetlow
E Date and times organisms | gg-os-0d 113070 Wod HST_ | Incubator number:
. were born between: (30 ™ wetp EST : 3C
. Organism source: ARS Batcd  os-cs-od Artemia lot number: . | Rx=010Q
p Transfer bowl information: | pH= Temperature=  °C | Total drying time: RIS
1 163 24-2Z. | Date/Timeiniesz-0d | 120
) Average transfer volume: 9s 0 Date / Time out: 65M-ed] U330
] ' Oven temperature: b\t
ol
; Daily feeding and renewal information:
'}g Day Date Morning Afternoon Test initiation, Control water Sample numbers Analyst
i feeding | feeding time renewal, or batch used used .
'3‘ time . termination time HHS
¥ 0 Josooed| —3 woo 13S0 0$-05 -04 ogLosgs.zs'in A\
£ ' loso-od] 1000 | Mol 42b oa5-od | odosos.23)24 ] A\
i; 2 losovod |inon 1Ss1 1443 ososol |pi0507.04 los dl
T 3 |lesaot | oasd | 1oz 1340 0s-05-04 |0400%.04].05| KeK
| 4 o | 1003 .10 1356 | o5-01r0{ |o4oaa. o1 l.02| KEK
: 5 lesetrod | 1o | wod 240 (g-c-od_|o40xR.011.02] KEK
I 6 losiz-od | oso mz. 1349 s-11-od  |odosR. 01 J.02| KEK
3 T foseizeed | E k| e 1322 | SIEERAEE ek
lf
g Control information: Acceptance criteria Summary of test endpoints:
1 % Mortality: [0 $20% 7-day LCq 71007
g“‘ Average weight per initial larvae: 0.8 [ e iiaitr. 2 NOEC [00%
E Average weight per surviving larvae: | O, €9 2 0.25 mg/larvae LOEC >100%7,
] Chv >100%
X 1C;s > 100%

——
AT
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Page 2 of 6

Environmental Testing Solutions, Inc.
Species: Pimephales promelas Date: _ 0S-0b-ou
Client: TVA /Sequoyah Nuclear Plant - Non-treated
. Survival and Growth Data
. Day CONTROL 10.98% 22%
A B C D E F G H 1 J K L
0 o |00l relwo] o] o] lio
' 10 1o |16 | 1ol oo |tolio] rolio]to] o
2 oo {10 |10} o] to]tofto] o] 1o} 1ot
3
10 20,0 Lo [1o ] B se ) so)so|folse |/¢
4 10| wlwo {nlwlollolollolio | o
5 .
o [Jo |6 10 V8ol A0 n | LA
¢ o010 |70 (10| t0lr0w |10 |00 10 |16
’ o 1w 1wl w] 0] oo | 100 0 Yo
A =Pan welght (mg) : ] By
S R RAT REARE MUPA AR PR AN RUUR AT TR LR Y
B = Pan+ Larvae welght
() AR KA RGANE RN R
e vl il D A U
Larvae welght (mg) = A -B A A < g Q v ° \ \
‘:’:‘E:t ';:r inltlal number of & A ‘;’ ’b(° K3 ‘9% & (V) 'b\ ’D‘\ ,b\
LCII:EI:IE} number of larvae Qf’w 0?\\ 05:.’ D“% D'% O:L 0?‘ 0,'\ 096 0&’ 0"\ O:&
e ot s o 054 0.2671 0832

Calculations and data reviewed: as
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Species: Pimephdles promelas
Client: TVA /Sequoyah Nuclear Plant - Non-treated Date:  0OS-Q O\
. Survival and Growth Data
Day 43.9% 72% 100%
M N 0 P 0Q R S T U \4 W X
° (ot |ofwoliwliwlo|w]io |l |0
1
IO |10 1010|0000 10 ] 10]10 |70
2
01 10110110} /0] 1010 1wl (w0
3
AV 100 116 s {1010 [0 lio {10] 0]
! o |10 o 1o | o olmwlmw|n |i0] 0]
S ol el sl pjo /0] b o]0 /6|0
§ JOo {10 |10 |10 fro |70 )/0 1D V0l /0 |10 | /D
SHALL] .
7 fo {10 |10 |70 0 | 0 | r0 (10 | 10| 10| 10 |J0
A = Pan welght (mg)
L e e il F R S R F g A
B = Pan + Larvae weight : 3\ X o
(me) 0 | ¥ U R R RS K S
Larvae welght (mg) -.A -B AN o v AN o ) o N v (A 0 A
N I PSR S Sl (ol C i (Sl T Pl Pl O N
\:’:Jile\t ';:‘er Inltial number of - N X o Dl o 0\60 0\)\ ‘.L'L 5 | sl ‘r\
:-Clhfltli)lnumberoflarvae 0"\\9 0% D?\ 0}9 bik Dt'b 0 D'g 0* b% OA 0&
el 0.805 0.83% 0.835

Calculations and data reviewed: E;s

Comments:
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Species: Pimephales promelas

Client:" TVA / Sequoyah Nuclear Plant - Non-treated Date: (5-0l-0t

A
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: Survival and Growth Data
Ll ' Day 3 100% Intake
i Y | Z | AA | BB
8.0 0
d ol o
é ! 10 10| 10}10
PO ’ /o 10| 70|10
3 d
- p | w0197 1Y
' ! 0 {944 |10
- o 19 19 | /0
S '
I - 01914 |16
7 0| 9| a0
s A =~ Pan weight (mg) .
% AG [a jgar AT
k- B =Pan+ Larvae welgh '
g R L S L
to Larvae welght(mg)=A-B
- D | Q| AV
N Welght per laltlal number of 0 1 CSX
A a > ¢
L Lg;:&r‘ﬂi)lnumberoflnrvae 0\ 0"0 0& o
| T RN

Calculations and data reviewed: é_

Comments:
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Environmental Testing Solutions, Inc.

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

Verification of Data Entry, Calculations, and Statistical Analyses

Quuality Control

Clleat: TVA/Sequoyak Nutlesr Plant « Noa-treated
Test dates: May 06-13, 2004
Profect sumber: 1206 Revelwed by-(_ ,) MA_W
]
Conevatrates (o) Mapie ate ittt gunbes of | Fiusd pasmbigof bnrvas [A=Poawnighi (nxg)| B o Fase lanvee | Lasves weighl (ng) ‘Waikght/ Survimag Mosawnight/ Sarviiag] CosmMetont of vartades | Walcht s Suithd nammbet of | Moo survived | Mooa weight /7 hufthd [ Coe i/t of varinon] Postsnt rvéurfon frose
Survee weight (mg) =AeB sembar of barves (oog) | saxber of larvee (mg) -y Sarvee (mg) o) natshe 7 of bmrvee O ¢ B pag sl contrat (X)
o) (%) (wg) Smadat of turns) (%}
A 10 10 14.43 2313 3.67 0.86 0.367
B 10 0 14.53 23.73 9.15 0.915 0918
0.369 . X .
Coantrol T 10 > 1469 2308 337 02 ] 3 5317 100.0 0.869 s Notapplieable
D 10 0 14,41 2299 8.58 0.358 0.353% *
E 10 10 14.96 23.21 3.25 0,825 0.325
F 10 10 14.37 2).85 3.93 0.898 0.393
lo.91% G 10 10 15.25 24.83 9.58 0958 0167 s 0.953 100.0 o867 8. 03
[ 10 - 10 14.67 22.53 7.86 0.786 0.786
i 10 10 14.96 24.46 9.50 0.950 0950
J 10 10 14,41 227 3.31 0.331 0.831
0.43 . A 2 B
n% K 10 10 1493 2213 724 03724 z m 0.734 1000 oz 1 o
L 10 10 15.18 23.35 3.21 0.821 0.821
M 10 10 15.03 22.67 7.64 0,764 0.764
N 10 10 15.11 23.30 3.19 0319 0.20 0819
a9% o 10 10 15.10 24.52 9.42 0.942 305 130 0.942 100.0 0805 130 74
|3 10 10 15.02 21,96 6.94 0.694 0.694
Q 10 10 14.92 24.13 9.20 0.920 0.920
R 10 10 4.30 23.73 3.93 0.893 0.29 0.393
7% 3 10 10 477 2427 9.50 0.950 292 71 0.950 1000 0.2 i 26
T 10 10 4,70 2274 .04 0.804 0.304
U 10 10 14.37 23.09 8.22 0322 0822
v [¢] 10 14.62 23.37 8.75 . 0.875 0.395 65 0.375 0
100% W 0 10 14.61 23.97 9.36 0936 ' ’ 0.936 100. 0.495 & 2.0
X 0 10 1433 23.80 9.47 0.947 0.947
Y 10 10 14.91 24.64 9.2 0.973 0.973
Z 10 9 1491 22.61 1.70 0.856 095 74 0.770
100% Intake vy 10 3 14.92 2414 9.22 1024 932 - 0922 se 8905 102 -1
B 10 10 14.5? 2411 9.54 0.954 0.954
Owtfalt 101 MSD = Minrum Significant Diffcrence
Dwonett's MSD valee: 0.1280 PMSD = Percent Minimum Significant Difference
PMSD: 14.7 PMSD is & measure of test precirion. The PMSD is the minimim percent difference between the eontrol and treztmeat that can be declxred statistically sipnificant in s whole effluent toxicity test.
On sverage, 8 sipnificant difference oocurs for Pavi ! Testing Soluticas, Inc. chroaic toxicity tests when & toxicant reduces Fimephales growth by 15.8% from the coatrol (determined
ntake: through reference toxicant testing).
Duosett’s MSD value: 0.0952 Lower PMSD bound defermined by USEPA (10th percentile) = 9.4%
PMSD: 11.0 Upper PMSD bound detarmined by USEPA (90th percentile) = 35%,

The Jower and upper bounds wers ealculatod by the USEPA using 205 tests conducted from 19 lsborstories for Pimephales growth in chronia reference toxicant tests.

USEPA. 2000, Understanding and Accounting for Method Variability in Whole Efffuent Toxicity Applications Under the Nationa! Pollutant Discharpe Ehmmﬁon Progyam BPA-$33-R-00-003. US Bavk

{ Frotection Ageacy, Cinck
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Environmental Tesﬁng Solutions, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

e s e
————

Start Date:  5/6/2004 Test ID: PpFRCR Sample ID: TVA / Sequoysh Nuclear Plant - Outfall 101
End Date:  5/13/2004 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Protocol:  CHRONIC-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: NON-TREATED
Cone-% 1 2 3 4
D-Control 0.8670 0.9150 0.8370 0.8580
10.98 0.8250 0.8980 0.9580 0.7860
22 0.9500 0.8310 0.7240 0.8210
43.9 0.7640 0.8190 0.9420 0.6940
72 0.9200 0.8930 0.9500 0.8040
100 0.8220 0.8750 0.9360 0.9470
, Transform: Untransformed : 1-Tailed Isotonic
Cone-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.8693 1.0000 0.8693 0.8370 0.9150 3.795 4 0.8693 1.0000
10.98 0.8668 0.9971 0.8668 0.7860 ~  0.9580 8.829 4 0.047 2.410 0.1280 0.8668 0.9971
22 0.3315 0.9566 0.8315 0.7240 0.9500 11.133 4 0.711 2.410 0.1280 0.8558 0.9845
439 0.8048 0.9258 0.8043 0.6940 0.9420 13.026 4 1.215 2410 0.1280 0.8558 0.9845
72 0.8918 1.0259 0.8918 0.8040 0.9500 7.061 4 -0.424 2410 0.1280 0.8558 0.9845
100 0.8950 - 1.0296 0.8950 0.8220 0.9470 6.488 4 -0.485 2410, 0.1280 0.8558 0.9845
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97593939 0.884 0.19275556 -0.3327248
Bartlett's Test indicates equal variances (p =0.59) 3.6894629 15.0862722
Hypathesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.12797607 0.14722585 0.00498307 0.00563967 0.51204991 5,18
Treatments vs D-Control )

sqn_05-06-04data
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"‘Environmental Testing Solutions, Inc.

Statistical Analyses
Linear Interpolation (200 Resanyples)
Point % SD 95% CL(Fxp) Skew
1C0s >100
1o >100
IC15 >100 1.0
1C20 >100 0.9 4
1C28 >100 ]
IC40 >100 [+X.]
1CS0 - >100 0.7 4
° 0.6 4
2 051
[]
o041
© 4
= 03
0.2
0.1 4 venca
0,0 et b=t
4.1 +vrrrr- Y MEARR B 20 o on o o e o v
0 20 40 60 80 100 120
Dose %
Dose-Response Plot
1.2
1 4
! I I [ !
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H of significance
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- Environmental Testing Solutions, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  5/6/2004 Test ID: PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant - Intake
End Date: - 5/13/2004 Lab ID: ETS-Envir, Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Protocol: ~ CHRONIC-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: NON-TREATED
Conc-% 1 2 3 4
D-Control 0.8670 0.9150 0.8370 0.8580
100 0.9730 0.7700 --  0.9220 0.9540
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mesan N-Mean
D-Control 0.8693 1.0000 0,8693 0.8370 0.9150 3.795 4 0.8870 1.0000
100 0.9048 1.0408 0.9048 07700 - 0.9730 10.198 4 0.725 1.943 0.0952 0.8870 1.0000
Auxiliary Tests . Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.88513231 0.749 -1.4024664 2.44750925
F-Test indicates equal variances (p = 0.13) 7.82257462 47.4672279
Hypaothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df

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

0.09520179 0.10952176 0.0025205 0.00480058 0.4959721 1,6

sqn_05-06-04data
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Environmental Testing Solutions, Inc.

Statistical Analyses

Linear Interpolation (200 Resamples)

Polnt % 95% CL(Exp) Skew
IC0S >100
IC10 >100
18 100 10
1C20 >100 0.9 4
25 >100 08
1C40 >100 =
1C50 >100 0.7 A
° O.Gj
€ 05
o
g 04 ]
@ p3
31
0.2 4
0.1 -
0.0 g~ —e
0.1 ——t—— v vr
0 20 40 60 80 100 120
Doses %
Dose-Response Plot
-
1.2
11 1
0'8 .‘- .......................................................................... 3 1‘”". 0'05 lwd
§ of significance
.
006 1
4
o
™04
]
0.2
0
8

D-Control

sqn_05-06-04data
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Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1000. 0)

Environisenial Testing Solutions, Inc.

Specles: Pimephales promelas

Daily Chemical Analyses

B RN

Client: TVA / Sequoyah Nuclear Plant, Non-treated
Test dates: May 06 - 13, 2004
Project number: 1206 . Reviewed by: ﬁ/ sl —
. TNae? ¥
Concentration |I'arameter 1Juy 0 Day 1 Day 2 Day 3 Dsa C - Day S Day 6
Initial Final Initial Final Initial Final Initial Final Initia) Final Inttial Final Inttial Finsal
pH (SU) 7.68 7.55 8.02 7.54 8.05 7.53 7.82 7.44 7.63 7.38 7.64 7.25 7.49 1.47
DO (mg/L) 1.9 8.0 3.0 7.5 7.9 8.1 8.3 7.8 8.2 2.7 8.2 73 8.0 8.2
Conductivity (tmhos/em) 303 331 298 300 287 307 302
Control [y slinity (mg/L. CaCO,) 64 60 62
Hardness (mg/L, CaCO,) 82 82 82
Temperature ('C) 25.3 24,2 25.0 24.4 25.2 24.3 25.2 24.1 24.8 242 25.0 C 242 25.2 24.1
pH (SU) 7.76 7.52 7.70) - 7.51 7.68 7.53 7.69 7.37 7.58 7.40 7.56 7.26 7.52 7.47
10.98% DO (mp/L) 7.9 8.0 8.1 7.5 8.1 8.1 8.3 7.8 8.2 7.7 8.2 73 8.0 8.2
: Conductivity (jtmhos/em) 299 . 300 - 276 288 287 273 294
Temperature ('C) 25.2 24.2 25.1|° 24.5 25.0 243 25,2 24.1 24.9 243 24.9 242 24.9 24.1
pli (SU) 7.74 7.51 7.68 7.51 7.65 7.52 7.68 7.37 7.55 7.38 -7.54 7.26 7.48 7.47
229, DO (mg/L) 8.0}" 8.1 8.2 7.4 3.2 8.1 8.2 7.8 8.2 7.8 8.2 7.3 8.0 8.0
¢ Conductivity (tmhos/cm) 238 287 270 281 273 264 281
Temperature (C) 25.2 24.1 25.1 24.3 25.0 24.3 25.2 24.0 24.9 243 25.1 24.2 25.1 24.1
pli (SU) 7.72 7.44 7.67 7.48 7.62 7.48 7.64 7.40 7.49 7.41 7.50 7.26 7.44 7.48
43.9% DO (mg/L) 7.9 78 8.2 7.4 8.2] . 8.2 8.2 7.8 8.3 7.8 8.2 7.3 8.0 7.9
-0 Conductivity (jtmhos/cm) 262 262 248 252 249 240 239
Temperature (*C) 25.4 24.1 25.1 24.4 248 24.3 25.2 243 25.1 243 25.2 24.2 25.1 243
pH (SU) 7.71 7.43 7.64 7.49 7.62 7.52 7.60 7.36 7.43 7.39| - 7.47 7.28 7.38 7.48
72% DO (mg/L) 8.0 7.8 8.2 7.5 8.2 8.1 8.2 7.9 8.3 7.9 8.2 7.4 3.0 7.8
Conductivity (Rmhot/em) 226 226 217 221 207 209 218
Temperature CC) 25.4 24.1 25.1 '24.4 24.6 243 25.2 24.1 25.3 24.2 25,2 24.2 25.0 241
pli (8U) 7.69 7.48 7.62 7.51 7.61 7.56 7.57 7.41 7.36 7.44 7.43 7.27 7.35 7.47
DO (mg/L) 7.9 7.8 8.1 7.6 8.3 8.1 8.3 7.9 8.3 7.9 3.2 7.4 8.0 7.8
Canductivity (umhos/em) 192 193 188 190 179 173 186
100%, Alkalinity (mg/L, C2COyj) 66 67 69
Hardness (mg/1, CaCOy) 71 75 71
Total Residual Chlorine (rgyL) <0.10 <0.10 <D.10
Temperature C) 254 24.1 25.2 243 24.5 24.3 1252 241 25.3 24.2 25.4 24.2 24.8 24.2
pH (SU) 7.68 7.57 7.61 7.57 7.61 7.47 7.61 7.37 7.71 7.53 7.62 7.46 7.67 7.48
DO (mg/L) 8.0 8.0 8.3 7.5 8.3 8.0 8.4 7.8 8.4 8.1 8.3 7.6 8.2 7.9
Conductivity (tmhos/cm) 191 191 183 183 183 178 189
100% Intake ([Alkalinity (mpg/L CaCOy) 60 66 67
Hardness (mg/L, C2CQO;) 75 73 71
Total Residual Chlorine (mg/L) <0.10 <0,10 <0.10
Temperature ("C) 25.2| 24.2 25.1 24.2 248 243 25.2 24.1 25.1 243 24.9 24.2 24,9 24.2
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Environmental Testing Solutions, Inc. Page 5 of 6
Specles: Pimephales promelas Date: _ (5S-0b-04
Client: TVA /Sequoyah Nuclear Plant - Non-treated

Daily Chemistry:
Day
0 1 2
Analyst | AAA % | \ A Kok~
Concentration | Parameter DR ! %&%& P AT R I 1)
CONTROL | pH(S.U. .68 [ 55 RO2 a.sd | £.0oS | 353
DO (mg/L) 14 8.0 0 1.5 149 .t
Conductivity : 7
(pmhos/cm) 303 I 33 248
Alkalinity -
(mg CaCOyL) L | \
Hardness
(mg CaCOy/L) &2 : N\ bRignel
Temperature (°C) | 25.3 2M. < 5.0 24.4 25.2. | 24.3
pH (S.U) 1. 1te 352 230 || 1.S) .68 53
10.98% DO (me/L) . 1.8 0.0 g\ 8-\ 9.
Counductivity § y
(urhos/cm) 249 & Boo  |MREEES| 270 [Ny
Temperature (°C) | 25.2 24. 2. 2s.\ 24.S 2s.0 24,3
pH(S.U) .74 .51 Fw8 | .S\ .65 | S2
22% DO (mg/L) 8.0 ©.1 8.2 . . &2 A
Conductivity
(pmhos/cm) 298 281
Temperature (°C) | 25.2 24.1 25. | 24, 3
pH (S.U.) M1z 3.4y .03 ENT)
43.9% DO (mg/L) 149 3.6 e.2. .
Conductivity :
(pmhos/cm) Zzo2 _ 2o
Temperature °C) | 25.4 24.1 2sS. | ' . 24,3
pH (S.U) -1 43 3.04 1.49 Y62 | 357
2% DO (mg/L) .0 8 8.2 .S .2 1
Conductivity ;
(pmhos/cm) 22l :
Temperature (°C) 2s.4 4.1 24.3
pH (S.U) 149 3. 48 2.5
100% DO (mg/L) . —1a 2.6 .
Conductivity B
(pmhos/cm) {az _
Alkalinity it
(mg CaCOL) Lo l i
Hardaness Esd
(mg CaCOy/L) 7\ S0
TR chlorine -
TR ki <0.10 \w | <00
Temperature (°C) 25-"‘ 24.| 2S.2 24,3 24.S
pH (5.U)) i | 7.8 .57 “F ! 1.9 7.6\
100% Intake | DO (mg/L) : .0 8.0 6.3 1S &.3
Conductivity Y
(umhos/cm) (Q\ gl 14t (53
Alkallaity
(mg CaCO,/L) LD \\ bl
Hardness 1
{mg CaCOy/L) TS \ ’ 13
TR chlorine ’ ] <0,
(mg/L) <0.10 ; \K e, -
Temperature (°C) | 2s5.2 24.2. 2S- 24,2, 24.8
Initial Fioal - Initial Final Initial
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Page 6 of 6
Species: Pimephales promelas =~ Date: 0S-0b-64
Client: TYA/Sequoyah Nuclear Plant — Non-treated
5 :
Analyst | VAU~ U~
Coancen- | Parameter . :
tration ;

CONTROL | pH (S.U.) 32 FY 343
DO (mg/L) 8.3 8.2 .
Conductivity .

(pmhosfem) 300 307
Alkalinity. .
{mg CaCOyL) \ Gl
Hardness ;
(mg CaCOyL) N\
Temperature (°C) 25,2 25.0 3152 24.\
pH(S.U) 9. 25 1.52 49
10.98% DO (mg/L) 8.3 g2 8.0 8.2
Conductivity
(umhos/em) 20 273 234 g
Temperature (°C) 28,2 ) . 24.9 || 2v.¢ 4.9 2M.1
pH (S.U) 8 | 1.37 .55 1.2 1o4 3 AdS 4
22% DO (mg/L) o.2 1.3 3.2 1D B2, . RO 0.
Conductivity
(umhos/cm) Zel £ 213 264 % 28\ el
Temperature (°C) 25.2 24.0 24.9 4.2, 2S .\ . 254 24.\
pH (S.U.) Fd § 140 | q.4q | 7.4 1.50 AT )
439% | DO (mg/lL) 8.2 1.9 8.2 -2 i B8-0 3
Conductlvity 3
(umhos/cm) 252 | 249 240 23 SR
Temperature (°C) Z25.2. 24.3 2S.{ 4.3 25.2 25.1 -3
pH (S.U) N L0 | 1.3, | 143 .29 .47 138 | FIUSe
1% DO (mg/L) _ 82 ) ].3 19 8.2 8.0 4.
Conductivity { g
(pmhos/cm) 220 201 204 218
Temperature (°C) 25,2 24. | 2%5.3 292, 2S.2 2S.0 M.\
pH (5.U) 253 | .4\ 13, | 7.4 .43 235 =41
100% DO (mg/L) e.3 29 S 74 B-2 8.0 .
Conductivity PYRE
(pmhos/cm) 190 {19 K 156
Alkalinlty '
(mg CaCO/L) l A & \
Hardness : 3 :
(mg CaCO/L) X wel L T K, : 1]
TR Chlorlne (m/L) | <0.10 N N L
Temperature (°C) 5.2 24, | 25.3 4.2 | ey 24.8 24h2
pH (S.U) Tl 137 | a1 §7.05a G2 27 | 346
100% | DO (mglL) . )
Tutake o 98 B4 .4 8 3 8.2 - ‘4-9
*§ Conductivity
(pmhos/cm) E 93 | 118 5| 189
Alkaliaity
(mg CaCOy/L) L1 x RS \
Hardness 1 e,
(mg CaCOyL) X : ‘ 1 \ i e
TR chlorine (mp/L) LR t1 £0,10 o NGl L5
Temperature (°C) 5.1 24.0  |'29. 24.3 24,9 24.9 2
Initial Final Initlal Final Initla) Initial Final

-
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Pagel of 7

Environmental Testing Solutions, Inc.

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

Client: TVA

Facility: Sequoyah Nuclear Plant - Non-treated

NPDES #: TN 0026450

Project#: _120

Dilution preparation information: A Comments: .
Dilution prep (%) 10.58 2 439 72 100
Effluent volume (mL) 2745 550 1097.5 1800 2500
Diluent volume (mL) 22255 1950 1402.5 700 0
. Total volume (mL) 2500 2500 2500 2500 2500
Test organism information: Test information:
QOrganism age: < zd-tours b Randomizing template: | Qeen)
Date and times organisms | a0l 015370 1054 Incubator number and
were born between: shelf location: 2E€3
Organism source: ol-z1-ed A-C YCT batch: AAS | ew-21-04
Transfer bowl information: | pH= .77 Temperature= 24.9 | Selenastrum batch: ARS |oy-z7-04

Daily renewal information:

Day Date Test inltiation, Control water Sample numbers Analyst
renewal, or batch used used
termination time
o5

0 | oso.od nes o558 |odesoszn )24 | 4l

! lsorol 1ol csosod |odeses.z .24 | g

2| os-oted ma os-o5-04  |oo3.04 .05 [ A\

> |esoaod e os<s-0f [odosoR.od Los | )

4 les-o-o s 2oy [tdos0d.01 [ .02 | M

> losted oD os-1-0d JodogA.on (.02 | A

§ les-z-od 1y o os-n-od pdosa. o .oz | A\

7 | o5-i3-4 110G : Al
Control information: ConTROLA2 Acceptance criteria Summary of test endpoints:
% of Male Adults: 0% <20% 7-day LC50 21007
% Adults having 3" Broods: 1007, 280% NOEC 1007
% Mortality: o1/ <$20% LOEC >100%7%
Mean Offspring/Female: 2.2 1 3 2 15.0 offspring/female | ChV. 2067
% CV: 187% | 4.8% <400% 1C25 21007

Cowntatl | Conal
\ 2
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Environmental Testing Solutions, Inc.

Page 2 of 7

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

Date: 8-GOt

CONTROL -\ Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced (o) Ol O D () ®) O 6 O 0O
Adult mortality | ] O« L (U U B U B U
2 Young produced 8} (&) (@) O O |0 O 0O O 0
Adultmortallty -] | _| \ e ] W U e [w
T Yot | O] O] Ol O OO 1010 010
Adult mortality (W N N L L I U B Uy N
4 Young produced u| 4 <] S | B "] x| S 4 s
Aadultmortally | L_ | W | | & | | | © [ [w &
5 Young produced Ol O \Z 1\ 11 17 IOl v>]110 10
Adult mortality w w [ LU Ly ] - (- | -
6 Youngproduced | 1O | 10O O]O O |O @) (@) OO
Adult mortality | \__ L L [ L (- - o | w
7 Youngproduced | v D | (A | 171 1L W 17 17 14 R
Total young produced 27 |27 |33 |22 |28 |32~ 31 |32 ] 22 |32
Final Adult Mortality |- [ U ] ] v L
X for 3" Broods > M | XX T > o> |5< >< | O] >< | o
Concentration:
% Mortality: O%
Mean Offspring/Female: 30.2-
coxc: 10.98% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O Ol O Ol O O O (@) QOO
Adult mortality |- [V [ W O |- | | -
2 Youag produced Ol Ol O —é O O 10 @) O 10
Adult mortality C] ] u O] o [ (-
3 Young produced O [ Ke! @) O a) 0 (@) (@) O
Adultmortality | __ Ll w w (W w w _ [ [
4 Young produced S H s S | 3 | S | S L (S
Adult mortality L_ w) U (- [ [ |
5 Young produced 1\ 14 | EINTEEYA N 12|13 112
Adultmortaliy | L | _| W | “— | | W[ wl| W]
6 Young produced &) ) O[O O @) 12 (@) @) O
Adult mortality | (W | | O N [ | - 5 _
7 Youngproduced [ 1{, id1 1y lﬁ iIs i sl (v ST hvs
Total young produced 22 | 2| 26| ag | 32 3\ 3 |32 3|
Final Adult Mortality [ [ = ]
Concentration:
% Mortality: Q%7
Mean Offspring/Female: 321
% Reduction from Control: | ~&.3%
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Environmental Testing Solutions, Inc. Page3of 7
Species: Ceriodaphnia dubia
Client: Sequovah Nuclear Plant - Non-treated Date: 0S-Clo-oY
coxc: 22% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 1 8 9 10
1 Youung produced 0O Ol O (@) @) O O | O &)
_ Adult mortality Ul ] U ] o | — ] | N
2 Young produced N1 O Ol O Ol O oY Ne) O 146
) Adult mortallty (@ l Ul « y L (Y Y O W i
-3 Young produced @) O Al O O O (&) Ol O o) ’
Adult mortality ] ] U ] vl U - |-
4. Young produced = [ ¢ l, S s S (N 5
Adult mortality ] w Ll ! —] v | | —-
s | Youngprodueed | 15 [1Z |1} V3 [ [19 (1z2 vz ] \d ]
Adult mortality o Wi~ | | ) | W [
é Young produced ol O O OO OO @) O .
Adult mortality (" . - w wlow YR B

7 Young produced | 17 13w 1L 1Y S 1S | L& q:
Tota! young produced 36 | 2\ 29 3L | a5 33 32| a2 38| 20
Final Adult Mortality | \— ] | — ] ] D

Concentration:
% Mortality: 10%.
Mean Offspring/Female: | 33.2
% Reduction from Control: | ~44%,
coxc: 43.9% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O Ol OO O OlOoOol ol o
Adult mortality [ D L L S U [ S N
2 Young produced O O OO O (@) OO @) O -
Adult mortality [ W [ i - _ Colu
3 Young produced O [®) O 6 [6) @) O (@) O {0
Adult mortality ( L - o] C C | v C (-
4 Young produced l-l 5 s S S < S S (S S
Adult mortality L [ | | . (U . [ [ -
5 Young produced 14 13113 =] 12] Te] 1r=2] 14 13110
Adottmortaly | L Ul W U ] W ]
6 Young produced §- | <, OO O O [®) (@) O (@) 17l
Adult mortality | uw ] W — | w ] | -

7 Young produced =¥ 2 1 b 19 [ 17 19 113 1& O
Total young produced «.55 \3"l 34139133 |33 |aw |22 31| &2
Final Adult Mortallty [y . [ T ) ] | u

Concentration:

% Mortalitv: a7,
Mean Offspring/Female: S

% Reduction from Control: | =14.2%

1% spur

&2ocd
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Environmental Testing Solutions, Inc. Page 4 of 7
Species: Ceriodaphnia dubia
Client: Sequoyah Nuclear Plant - Non-treated Date: _05-0-o
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|lD 0O &) OO 1O O
Adult mortality (U R U D G U I O B U PN B WA O S W
2 Young produced Ol O 0 0O @) (®) &) OlO 10
) Adult mortatity Ol Lo e e we w wl | S
3. Yeoung produced O (@) (@) (@) O O &) ) O 10O
. Adult mortality ] vl 1 v [\« (W - | N [ S
4 Young produced = ] =) s | L S o s |Ss
Adult mortality [ i (- | — [ - [ -
s Young produced | 1S 13 |12 20 3 s Y 1\ 1S 12
Adult mortality - L _ — | (. w | . L L
3 Young produced 16| O [6) O Ty () Ol O |+ 5=} A UMY TN
Adult mortality [ 1 | wl ul — L .
7 Young produced [ % | \sS |14 14. @) 1L RN ENEN) * Caan ouea
‘Total young produced 31 23 34 o 3b ab . 3L 3z | 3‘i 32
Final Adult Mortality — | — [ - [ | U I W | [
Concentration:
% Mortality: (oY
Mean Offspring/Female: as.1
% Reduction from Control: | =W.2%
coxc: 100% 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 @) c | O
. Adult mortality . o {0 [ L] w - | I
2 Young produced o O O Ol O &) OO o O
Adult mortality - | | - (G I | -
3 Young produced Ol O OO @) O]l ool ilgy O
Adult mortality L w | L I . ] U L (_—
4 Young produced < [ 51 o | S S (: S =) S
Adult mortality [ — | | ] Ui u | | - [
5 Young produced 121 13118 1 | id 4 IyS V20 14 1q
Adult mortality T L L I L LV I S B i ¥
3 Young produced | | () (@) 14 O O ) (@) e L™ {
Adult mortality VY [ WA I WA |- - Ll u | S
7 Young produced e 7 15 O 1 20 & 1L I£ 10
Total young produced 3(0 Bb as 31 3o aci ' 39 33 a4 38
Final Adult Mortality C i i oo 1 U U - |~
Concentration:
% Mortality: [o1/
Mean Qffspring/Female: .4
% Reduction from Control: | -20.5%
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Environmental Testing Solutions, Inc. Page 5 of 7
Species: Ceriodaphnia dubia
Client: Sequovah Nuclear Plant - Non-treated Date: _0S-Clo-ot\'
CONTROL-2. Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced Olo!l O O 10 N 1.O | O O 1O
Adult mortality U O o luwel] ol «©
2 Young produced ‘alle) o O | O @) o) O10 10
. Adult mortality ﬁ;_ ] ] | — (U U (.
3 Young produced | () ) O Ol O O Olo 1O |lo
' Adult mortality )] U] e o ]l UL
. 4 Young produced | 5 G 5 5 [ " <] {»
Adult mortality . Ul Ul ] U] V] |- [ -
3 Young produced 1z vz |1l IO | VD 12| V2 1 14
Adult mortallty L ol uwl v lue [« [ L
3 Young produced 14 O (o) Ol o o 1O O O |+
Adult mortality L I | - w Ul o ] - -
7 Youngpradued | o | 15 Ju5 [1S 13|11 [1\S [ I8 |} s
Total young produced 20|32 22| 29| 28 35 3\ 3 Ll 28 AL
Final Adult Mortality [ L N e | (N N -
Concentration:
% Mortality: oY/l
Mean Offspring/Female: 211
% Reduction from Control: NA
conc: 100% Intake Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O O Ol OO O 1O Ol 1O
Adult mortality Ct i o (W - (- e Ju
2 Young produced Ol O 6 [@) O O]l O | O Ol o
Adultmortaly | (| UL Ll (. (U [ |- —
3 Young produced [@) @) O O (@) (@) O O (@) 0O
Adult mortallty Cl il el ui uw L "S-
4 Young produced Py & &~ (P ~ 3 S = L{ o
Adult mortality w - (U A\ e | — —
5 Young produced 10 12 O O 131 101 O 010 IS
Adult mortality (W L\ [ | O - [ ) | L |-
6 Young produced Ol 2| 1l O O 14 121V O
Adult.mortality [ L . |- | = | -] —]
7 Young produced 14 Is 14 14 I3 \G 1S | 13 | 1S
Total young produced 2% | 3\ ao | & |3S | 30| ad ad |29 |32
Final Adult Mortality | O C1 T C 1 U] UT U L]
Concentration:
% Mortality: lo7A
Mean Offspring/Female: 3y
% Reduction from Control: | ATk

L3 (wm.



Verification of Ceriodaphnia Reproduction Totals

Environmental Testing Solutions, Inc.

Control-1
Replicate number
Dy N1 7573 sle] il ] T
1 ojJo|lo|Jofjo]o]Jojojolo 0
2 ojJojolo]JoJojlojoJolo 0
3 cojojJojolo]ojJojoJolo 0
4 4| 4| 4| st 3] a]als]als 42
3 o Jo |23 }0]o 89
6 wlwlolo]Jo|lo]JofJTofof[o 20
7 Bl3j17|16[14|6f17)1a]18]17 151
Totat 27 | 27 | 33 | 32| 28| 32|31 |32] 2132 302
10.98%
Replicate number
Day T N N N G e e e
1 ojJojojoJoj)jojojojojo 0
2 olojJoJlo|o]o]JoJojo]o 0
3 olo|lo|lofjo|lo]Jojo]o]o 0
4 s ] 4 sls|3[alsfs|e6]Ss 47
5 mnmjuajnjwjmain2z2folnrz{nli 112
6 0|l ojJolo]ojoj12]J]ofofo 12
7 16 | 13| 14| 17| 15| 15| 14 (15[ 17 ] 13 150
Total 32|32 30035 | 32|31 )31)32]3]|30 321
22%
Replicate number
Dy T3 73 T3] sTeliTes]s]w] ™™
1 ojJo]Jojojojojojfofo]o 0
2 ojJojJo|lo]JoJoJoJo]Jo]o 0
3 o|JojJo]J]o|oJo[o]Jo]Jo]o 0
4 s | 6| a1l 6| s s]{s|s|é61ls 52
5 BlnRin|lofslwliejnzjiien 127
6 ojJojJojoloJofojofo]|n 14
7 17| 13| 141716 | 1415 15}18] O 139
Total | 36 ) 31 | 29 | 36 | 35 | 33 [ 32] 32| 38 | 30 332
43.9%
Replicate number -
Day e R N N N A e e e
1 ojojojlojJolo]lou]ojo]o 0
2 oJojJolojojJo|lojlo]o]o 0
3 ojolojJojojfo|loJoflo]o 0
1 4| s | s | sts| s s]slse]s 49
s 1] 1313 ) 15| w2122 1a]13]10 128
3 sjojojojlolojololol] 32
7 2 |16] 16| 1916 {17 |19]13}18] 0 136
Total | 35 | 34 | 34 | 39 | 33 § 33 | 36| 32|37 32 345

T2%
Replicate number - .
Day 1 | 2|34l s 6[7][8] 9110 Total
1 ofojfolojojoflojojo]o 0
2 0J]ojJ]ojoflojo[oJo| o] o 0
3 0] o0|oO]JojoJoJololo|o 0
] s | s{ 4] s1 s 6| sl a]s|s 49
3 HIEIFEF IR 131
6 16| 0 J]ojo 18] o] ofo{ 1]1s 50
7 Tt | 1S] 18| 19| 0 | 16| 1717} 18] 0 121
Total | 37 | 33 | 34 | 36 | 36 § 36 | 36 | 32 | 39 | 32 351
100%
Replicate number
LA B R S N G e e e
1 ofojojojojlojJo]jo]jo]o 0
2 otoJojJo|lofololo]ojo 0
3 oJolofojfoJojoJo|lofo 0
a s | 65| 4] s]| s] 6| s]|6) s 52
5 12 | 13015 ) 14 ] 14| 14 ) 15 (12 14| 1 137
3 t {ofoj19]{ofo]olo]o]is 36
7 18| 17 | 15| O | 17| 20| 18 | 16 [ 18| © 139
Total | 36 | 36 | 35 | 37 | 36 | 39 | 39| 33 | 33 | 38 364
Control-2
Replicate number
Dry 4T3 T3 Ta|sTsel i1 o]
1 oftofojojojojofjojojo 0
2 0Jojojojo|o|lo]Jojo] o 0
3 0)JojJo|]ojo|lojJojJojlo]o 0
4 a | slTe| st sT sjalela]e 49
5 RlRjuf{ofolfBln2i]infi 117
6 tajofaoafJofololofjo|lo]1 15
7 o [1stas| s 1317 1s] 181315 136
Total | 30 | 32 32| 29| 28|35 31] 36| 28| 36 317
100% Intake
Replicate number
Dy M 73153 Te]sTel sl o] ™
1 0 0 ] 0 [i] [N 0 0 0 0 0
2 ololotolo]Jo|lo]jojolo 0
3 ofojJojlofJo[o]jJofo]Jolo 0
4 4| 4| 4] 6 4| 4] s s | 41 a4 a4
s 10 12| 0| 0o [13]10] 0 0] 0|13 $8
3 0] 0 (12]1t] 0| 0 14fj12]12f 0 61
7 14|15 ) 14| 14| 18|16 ) 15f17 ] 13]1s 151
‘Total ) 28 | 31 [ 30|31 | 35|30 34]34] 29132 314




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

Client: TVA / Sequoyah Nuclear Plant - Non-treated
Test dates: May 06-13, 2004
Project number: 1206 Reveiwed by: r/) IWW
~—r |
Concentration Replicate number Survival | Average reproduction CoefTicientof | Percent reduction from
(%) 1 2 3 4 5 : 6 7 8 ° 10 *4) (ofTspring/Temale) variation (%) pooled controls (%)
Control - 1 27 27 33 32 28 32 31 32 28 32 100 3o0.2 79 Not applicable
10.98% 32 32 30 35 32 31 3 k7] 36 30 100 k)2 6.1 43
2% 36 3 29 36 35 33 32 2 38 30 90 332 8.8 9.9
43.9% 35 34 34 39 33 KX} 16 32 37 2 100 345 6.6 -142
n% 37 33 34 36 36 36 36 R 39 » 100 351 65 162
100% 36 36 35 37 36 39 39 33 k4 35 100 364 52 -20.5
Contro -2 30 32 2 29 28 3s 3t 36 28 36 100 37 9.8 Not applicable
100% Intake 28 X} 30 N 35 30 34 34 29 2 100 314 7.4 0.9
Qutfall 101: MSD = Minimum Significant Difference
Dunnett's MSD value: 2.369 PMSD=  Percent Minimum Significant Difference
PMSD: 7.8 - PMSD is 2 measurc of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically
significantin 2 whole efTluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, Inc, chronic toxicity tests when
Intake: a toxicant reduces Ceriodaphnia reproduction by 10.2% from the control.
Dunnett’s MSD value: 2.120 Lower PMSD bound determined by USEPA (10® percentile) = 11%.
PMSD: 6.7 Upper PMSD bound determined by USEPA (90* percentile) = 37%.

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

reference toxicant tests,

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

Statistical Analyses

Ceriodaphnia Survival and Reproduetion Test-Reproduction

Start Date:  5/6/2004 Test ID: CdFRCR Sammple ID: TVA / Sequoyah Nuclear Plant - Outfall 101
End Date;:  5/13/2004 Lab ID: ETS-Eavir, Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Protocol: ~ CHRONIC-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: NON-TREATED ‘
Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 27.000 27.000 33.000 32.000 28.000 32.000 31.000 32.000 23.000 32.000

10.98 32.000 32.000 30.000 35.000 32.000 31.000 31.000 32.000 36.000 30.000
22 36.000 31.000 29.000 36.000 35.000 33.000 32.000 32.000 38.000 30.000
43.9 35,000 34.000 34,000 39.000 33.000 33.000 36.000 32.000 37.000 32.000
72 37.000 33.000 . 34,000 36.000 36.000 36.000 36.000 32.000 39.000 32.000
100 36.000 36.000 35.000 37.000 36.000 39.000 39.000 33.000 38.000 35.000

Transform: Untransformed . 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 30.200 1.0000 30.200 27.000 33.000 7.929 10 33.583 1.0000
10.98 - 32,100 1.0629 32.100 30.000 36.000 6.135 10 -1.834 2.287 2.369 33,583 1.0000
22 33.200 1.0993  33.200 29.000 38.000 8.844 10 -2.895 2.287 2.369 33,583 1.0000
439 34.500 1.1424 34.500 32.000 39.000 6.588 10 -4.150 2.287 2.369 33,583 1.0000
72 35.100 1.1623 35,100 32.000 39,000 6.504 10 -4.729 2.287 2.369 33,583 1.0000
100 36.400 1.2053 36.400 33.000 39,000 5.213 10 -5.983 2,287 2.369 33.583 1.0000
Auxilisry Tests Statistic Critleal Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0,70720047 1.035 0.2032235 -0.7907342
Bartlett's Test indicates equal variances (p = 0.82) 2 2.18661237 15.0862722
Hypothesis Test (1-tail, 0.05) NOEC -~ LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 2.36943653 0.07845816 49.7366667 5.36851852  2.1B-06 5,54

Treatments vs D-Control

sqn_05-06-04data




Environmental Testing Solutions, Inc.

Statistical Analyses
Linear Interpolation (200 Resarmples)

Point % sD 95% CL Slew
ICos >100
IC10 >100
IC15 >100 10
1C20 >100 0.9 4
T1C25 >100 08 1
1C40 >100 0‘7:
IC50 >100 06
g 0.5 4
g 0.4-1
go.:w
. 0.2
014
0.0 $r—o—0 > ©- .
01 Ttteeeenll.
«0.2 1 ...“...-.'0.00
0.3 ~ Trervry Ty Y
] 20 40 60 80 100 120
Dose %
Dose-Response Plet
45
403 '[' T 1
a5 ) I
+ 1. -[ 1 i 4
e 1
et COUTTTT T S eeeemaenn s L ttan, 005 10ver
:‘;25:— of significance
271
S
o
@ 45
10
54
1
0 T Y T v
B & d g (S 8
[ o - -
'3 -
a

sqn_05-06-04date
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Environmental Testing Solutions, Inc.

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reprodunction

Start Date:  5/6/2004 Test ID: CdFRCR Sample ID: TVA / Sequoyah Nuclear Plant - Intake
End Date:  5/13/2004 Lab ID: ETS-Envir, Testing Sol. Sample Type: DMR-Discharge Monitoring Report
_ Protocol:  CHRONIC-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: NON-TREATED )
Conc-% 1 2 3 4 5 6 7 ] 9 10
D-Control 30.000 32.000 32.000 29.000 28.000 35.000 31.000 - 36.000 28.000 36.000
100 28.000 31.000 30.000 31.000 35.000 30.000 34.000 34.000 29.000 32.000
Transform: Untransformed 1-Tailed Isotonic
Cone-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 31.700 1.0000 31.700 23.000 36.000 9.7157 10 31.700 " 1.0000
100 31.400 0.9905 31.400 28.000 35.000 7.385 10 0.245 1,734 2,120 31.400 0.9905
i
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates norral distribution (p > 0.01) 0.93010801 0.868 0.28577713 -1,1275073
F-Test indicates equal variances (p = 0.40) 1.77892566 6.54108953
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df

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

2.11984895 0.06687221 0.45

7.47222222 0.80891991 1,18

sqn_05-06-04data
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Environmental Testing Soliltions, Inc.

Statistical Analyses
Linear lntethd;n (200 Resanples)
Peint % SD 95% CL Skew
1Cos >100
c10 >100
Ic1s >100 ) 1.0
1620 >100 09 ]
1C25 >100
1C40 >100 0.8 4
1C50 >100 0.7 4
e 0.6
Sos]
gos
S agl
204
0.3 1
0.2 9
0.1 4
0.0 o~vvr—r= A e
o 20 40 60 80 100 120
Dose %
Dose-Response Plot
40
35 i‘ . T .
o — — T T ~— 1-tall, 0.05 level
P AR SroeeRereT ) ) Tenmeseee 4 of significance
§ 25 '
-
33
g 20 .i .
e
x 151
10
5 4
o
z g
4
Q
lo}

sqn_05-06-04data
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Envu'onmental malmg Soiutions, Inc. _

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1002 0)
Species: Ceriodaphnia dubia

TVA /Sequoyah Nuclear Plant, Non-treated

Daily Chemical Analyses

> e ST

Client:
Test dates: May 06 - 13,2004 )
Profect number: 1206 Reviewed by: — /\/mw
Ny |
Concentration |Parameter Day 0 Day 1 Day 2 Day3 Day 4 Day 5 Day 6
Initial Finat Initial Final Initia! Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 7.68 7.67 8.02 7.66 8.05 7.66 7.82 1.59 7.63 7.69 7.64 7.49 7.49 7.63
DO (my/1.) 7.9 8.0 8.0 8.1 7.9 8.2 8.3 8.2 8.2 8.2 8.2 8.0 8.0 8.1
Conductivity (pmhov/cm) 303 331 298 300 287 307 302
Control  Fayiatinity (me/L CaCO,) 64 60 62
Hardness (mg/L CaCO,) 82 82 82
Temperature (°C) 25.1 24.4 25.0 24.8 25.2| 24.9 25.0 25.1 25.4 25.0 24.8 24.9 25.1 25.2
pH (SU) 7.76 7.67 7.70 7.65 7.68 7.65 7.69 2.61 7.58 7.69 7.56 1.52 1.52 2.64
10.98% DO (mg/L) 7.9 8.2 8.1 8.2 8.1 8.2 8.3 8.2 8.2 8.2 8.2 8.0 8.0 8.1
ene Conductivity (umhos/em) 299 300 276 288 287 273 294
Temperature (°C) 24.7 243 24.9 24.6 25.0 24.9 25.0 25.0 254 25.1 24.8 249 25.0 252
pH (SU) 7.74 7.67 7.68 7.04 7.65 1.64 7.68 7.62 7.55 7.69 7.54 7.48 7.48 7.63
22 0O (mp/L) 3.0 8.2 8.2 82 8.2 8.2 8.2 8.3 8.2 8.2 8.2 8.0 8.0 8.1
. Conductivity (pmhos/cm) 288 287 270 281 273 264 281
Temperature ('C) 247 243 24.9 24.8 25.0 24.9 25.0 25.0 25.2 25.1 24.9 24.9 25.0 25.1
plit (SU) 1.72 7.66 1.67 7.64 7.62 7.63 7.64 1.61 7.49 7.68 7.50 7.40 7.44 7.61
43.9% DO (mp/L) 79 8.2 8.2 8.2 8.2 8.2 8.2 8.3 8.3 8.3 8.2 8.0 3.0 8.2
e Conductivity (pmhot/cm) 262 262 248 252 249 240 239
Temperature ('C) 24.5 24.4 24.9 24.7 25.0 24.9 25.0 250 25.2 250 24.8 25.0 25.0 25.2
pll (SU) 7.01 2.65 2.64 7.64 7.62 1.62 7.60 7.60 7.43 7.66 747 7.38 2.38 2.62
7% DO (mg/l.) 8.0 8.2 8.2 8.2 8.2 8.2 8.2 8.4 8.3 8.3 8.2 7.8 8.0 8.1
* Conductivity (pmhos/em) 226 226 217 22) 207 209 218
Temperature (*C) 244 242 247 247 25.1 24.9 24.9 25.1 25.2 25.0 24.8 249 25.1 25.1
pH (SU) 7.69 7.63 7.62 7.66 7.61 7.63 7.57 7.60 7.36 7.65 7.4) 7.37 7.35 7.62
DO (mg/L) 19 8.2 8.1 8.2 3.3 8.2 8.3 8.5 8.3 8.3 8.2 7.9 8.0 8.1
Conductivity (pmhot/em) 192 193 188 190 179 173 186
100% Alkalinity (mg/L CaCG,) 66 67 69
Hardness (mg/L CaCOy) 1! 75 7
Tota) Residual Chlorine (mg/L) <0.10 <0,10 <0.,10
Temperature (*C) 243 244 24.6 24.8 253 24.9 25.0 25.1 25.4 25.1 24.8 24.9 25.1 25.1
pH (SU) 7.68 7.61 761 7.68 7.61 7.60 7.6 2.59 7.71 7.65 7.62 7.36 7.67 7.63
DO (mp/L) 3.0 8.0 8.3 8.2 8.3 8.0 84 8.4 8.4 8.4 8.3 8.0 8.2 8.1
Conductivity (nmhos/em) 191 191 183 183 183 178 189
100% Intake [Alkalinity (me/I, CaCO,) 60 66 67
Hardness (mg/L CaCO,) 75 73 n
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 24.7| 244 24.7 24.8 25.2 249 24.9 25.1 25.4 25.0 24.3 24.9 25.1 25.1
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Environmental Testing Solutions, Inc.

Page 6 of 7

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

Date: Qs-gg,-gg

Daily Chemistry:
Dav
0 1 2
Amlyst] ot | s T~ 1 A\ P\ (Aur
Concentration | Parameter NS | TR | ABN SN Bt et ey | St smzo o]
CONTROL | pH(S.U) 7. ., 8.07 J.lolo §.09 Hinp
DO (mg/L) 1.9 8.0 8.0 &.1 24
Conductivity
(pmhos/cm) d03
Alkalinity
(mg CaCOyL) L4
Hardness .
(mg CaCOy/L) £z
Temperature (°C) | 25. 1
pH (S.U.) 1.3,
10.98% DO (mg/L) .9
Conductivity
(umhos/cm) 24949
Temperature (°C) 24.717
“pH (S.U) .74
22% DO (mg/L) 8.0
Conductivity
(umhos/cm) 2P
Temperature (°C) 24.77
pH (S.U.) 1.2
43.9% DO (mg/L) =29
Conductivity
(umhos/cm) 22
Temperature (°C) 24,5
pH (S.U) 2.7
12% DO (mg/L) 2.0
Conductivity
(pmhos/cm) 22~
Temperature (°C) 24.4
. pH (5.U.) 2.L4
100% DO (mg/L) 1.4
Conductlvity
{umhos/cm) Q2
Alkallalty
(mg CaCOy/L) Ll
Hardness | \
(mg CaCOyL) 3
TR chlorine ]
Temperature (°C) 4.3
pH (S.U) 1L
100% Intake [ DO (mg/L) 8.0
Conductlvity
(pmhos/cm) 14y
Alkalinity
(mg CaCO/L) (L0 Ll
Hardaess 13
(mg CaCO,/L) s =
TR chlorine PO A
(mg/L) 40-’0 a4 02 40.'0
Temperature (°C) 24.1 24.1 8.2
Initial Initial Initial
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Environmental Testing Solutions, Inc. Page7of 7
Specles: Cerwdaphma dubia
Client: Sequoyah Nuclear Plant - Non-treated Date: __ OS-Ole-¢x)
Day
3 4 S 6
Analyst | K¢ Yy~ T K~ | 14 K Ker
Coucen- Parameter
tration
CONTROL | pH (S.U.) 26201 34a | 2630 J b7 Fed ) 72499 | 249 | ¢
: DO (mg/L) 5.3 .2 8.2 2 8.2 8.0 80 )
Cornductlvity
(umhoslem) 300 287 307 02
Alkalinity
(mg CaCOyL) \ o bz
Hardness ’
(mg CaCOy/L) \’(‘ 82 gz .
Temperature (°C) 25.0 25.1 254 25.0 24.8 249 25! 25.2
pH (S.U) Fie9 | 2! | 358 | 2.9 | #5000 | 952 | 252 | .Y
1098% | DO (mg/L) B3 . 8.z 2 .2 .0 8.0 8.
Conductivity
Pt 280 287 273 294
Temperature (°C) 25.0 25.0 Z5.4 251 J‘f o 24. 25:0 25.2.
pH (S.U) .8 | 2z | 255 | .07 | 954 248 | 2.496 | 763
. 22% DO (mg/L) 0.2 a. .2 . 9.2 g.0 8.0 a.
Conductivity
Comhoea) 28l 273 264 281
Temperature (°C) 25,0 25,0 AS5Z Z5.| A9 | 249 25.0 25./
pH(S.U) 20d | 26l | 2.49 | 2.000 S50 | 44O | T4 |} F-Ul
439% | DO (mg/L) 8.2 ] 8.3 ] _48.2 8.0 2.0 2
Conductlivity
P 252 249 240 A39 A
Temperature (°C) 25.0 S.0 z25.2 25.0 24.8 25,0 25.0 §| 252
pH (S.U) 30l 200 | 743 | v | 97 | 338 | 238 |} 22
% DO (mg/L) 8.2 8.9 8:3 . 8.2 | 7.6 8.0 g.1
Conductivity
Gamhos/em) 2zl AA 209 218 :
Temperature (°C) 2.9 25 1 252 | 2<.0 24.8 24.9 25,/ 25/
pH (S.U.) 257 1 3.0 | 336§ 2.5 | 43 | 7.3% | %3S | 7.2
100% DO (mg/L) 8.3 8.3 8. 6.2 3.9 8.0 8.1
Conductlvity ] )
(pn‘:hos,c;) 19 l 179 /73 /Bl
Alkaligity
(mg CaCO/L) \ L9
Hardaess
(mg c:aco,&) \ ' */
TR Chlorine (mg/L) . g <D.10
Temperature (°C) Z5.0 2s5.1 25 ¢ 2S. [ . | 249 Z2s.1 25, {
pH (S.U.) 2.0p! 259 | 7.3 | 3.5 | J.t2 .30 | F-b7 | _F3
loo% | PO 6d | 64 | 8¢ | 89 | 83 | 8o | 82| &I
ntake
Couductivity
s 183 /183 /76 /89
Alkalinlty
(mg CaCOyL) \ d
Hardness /
(mg CaCOYL) \ 7 yo
TR chlorine (mg/L) |- > £0-f
Temperature (°C) 4.9 25,/ 2594 4 2s.0 ai. .9 25. | 25.1
Initial Final Initial Final Initial Final Tnitial Final
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Environmental Testing Solutions, Inc. Page 1 0f 6
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas
Client: TVA
‘Facility: Sequoyah Nuclear Plant - UV-treated
NPDES #: TN 0026450
Project#: _ 120b
Dilution preparation information: Comments:
Dilution prep (%) 10.98 22 419 n 100 .¥_ ED cl, (Wm wo
Effiuent volume (mL) | 2745 550 1097.5 1800 2500 J (N xadid a2 e
Diluent volume (mL) | 2225.5 1950 1402.5 700 0 vuoet al F0-1ATT
Total volume (mL) 2500 2500 2500 2500 2500 S(T?T:&%ga. .
Test organism information: Test information:
Organism age: 2\.S o 24-WourSs o Randomizing template: | g 12,
Date and times organisms | gs-05-04 V30 o 400 HST | Incubator number:
were bormn between: [1220 To o0 Esnj 26
Organism source: ABS BT 0S-65-04 Artemia lot number; ffs 2010Q
Transfer bowl information: | pH= Temperature=  °C | Total drying time: 2-HoukS
63 2.2 Date / Time in: 6312-c4J | 20
Average tiansfer volume: S0 Date / Time out: ¢SMod 2W3p
9. Oven temperature: L\ C
Daily feeding and renewal information:
Day Date Moraing Afternoon Test Initiation, Coatrol water Sample numbers Analyst
feeding feeding time renewasl, or batch used used
. time termination time MBS
0 J|esowd | —3 | 1000 122 |csosod | odoses.23)ad] A
' Josared -| 1000 | ot s 0s-cs-04 | 040506, 234 2] g\\
2 |es-ot-od | 1oon | \SST 1420 os-os:0d |odos. eilos | ut
3 losaa-o4 | oasH o002 1322 0s-05-04  |bdosprod 105 | KEK
¢ los-oed | 1003 1L1D 12406 05-01-od [pdospa.01) .0z | Kex
5 losatod | 1000 | koY 1320 OS-ai1-od_|otoA. 01 1.0z | KEK
6 05-12-04 05950 u, 12 1333 os-1l-od |D405MA.01 ).0% KEK
7 &s-13-04 |5 Rt B x::'::\. 1345 ':" '33'%3.:?-'3 ,..'f'.i ‘L‘:”E’?. X .,:\f::k:' KEK
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 07 s 20% 7-day LCsp S 1007
Average weight per initial larvae: 0.099 | =miasineemiy ) NOEC 1007
Average weight per surviving larvae: | 0.85% 2 0.25 mg/larvae LOEC 21007
Chv 2 100%
ICss 7 1007
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i Environmental Testing Solutions, Inc. Page 2 of 6

Species: Pimephales promelas Date: __0S-0L-04
Client: TVA /Sequoyah Nuclear Plant - UV-treated

L
< - PEENS . I ]

Survival and Growth Data .
Day CONTROL . 10.98% . 22% .

i A B C D E F G H. ] I J K L
0 1o 1010 {10) 010|100 |70} 70| 20|10
'!: ! o (1ol |wfwo o]l |l
2 (o|/0 ||| o) o] o] )] oo
I 3 fo lpo [1e | | rofjo |sof1o | O] 10) 10| 10
) olio]w|ofoln|w]oln]io]io]o
l 5 Jo |0 |10 J6 Jjol oo | 070 |/76 | /6 |00
I -6 1o |10 |10 {10 V0|40 |70 |10 ] 010 |10 IO
7 o1 w0 | p|1O ‘Isgm O {0 [ | (1o r6

A = Pan weight (mg)

.-
Cn v anmy .

o & 000 | XV | A 1Agh | g0t A0 [0t [AsA [ |

B =Pan + Larvae weight R\
(mg) D ‘?n)ﬁé) \9’\‘94*’7*‘.\\’{\/‘\06"
27 LR | Ll il ol ol

Larvae weight (mg)=A~B

~
. 2%

PV 2

!

KN
3
%
%
o,
%
NS
>
>
e
2,
<

Welght per Inltlal number of 3\ »H \0 A \'J
larvae (mg) L || & I RO Ol A NS 050
= C / Inltla! number of larvae 1 g- O O 0 0* o 0 0 O O 0:

A Ight per Initlal
n::;eg:xelzgrvagc(:n:) ’ 0.4 0.80% 0 .85\

Calculations and data reviewed: é&

Comments:
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Environmental Testing Solutions, Inc. Page 3 of 6
Species: Pimephales promelas
Client: TVA /Sequoyah Nuclear Plant - UV-treated Date: 0R-0b-o4
Survival and Growth Data
Day 43.9% 2% 100%
M N 0 P Q R S T U \4 W X
0 oo 1o ofio] o (o] ] |l o
! 10|10 |to |ro |00 |/0]t0 |1o]to 0110
2 /o[ fo (/o 1o [to | 1o] tof 0|10 | 0] 10
3 .
I/ | oo [0 110 S Vo o lygo !l mlfo ! r0
4 loliolw|tofw|lmo|wojiolo |l
5 .
| Jo o Lo | n o |10 |00 | 1019
6 10010l molm|liolio]| o] o]io
TSRARW
’ o lwlololplpolwliol|w|p o |o
A =Pan welght (mg) ’
AR (o (48 [eot fap [an [ S Jast st (o (489 (oot
B = Pan + Larvae welght
(me) ‘ V| A P &{1\ AR RS ‘)\?\ o o
O O S o [ S R N ol A
Larvae weight (mg)=A-B N\ A o 5 6 Q A 'S é
e [ | %?t\ o [ |o® [o¥ o |of o~ o\?ﬁ
Welght per Inltial number of \ A O A A (, ,& 4 1 o (,S A
arvae (m, é q A \ s ’2‘
l-CllrSItlE)lnumberorhrvze 0?" o?ﬂr 0.% 0:ék 00.\\' 0?\ D?\ 0?‘ D?Q 0"\ bi\ ()'k
Rumbes ofavae ) 0.849 oadd 0.408
Calculations and data reviewed: &_
Comments:
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Environmental Testing Solutions, Inc.

Page4 of 6

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - UV-treated

Date: O5-Ob~0H

Survival and GraMh Data

Day 100% Intake
Y Z AA | BB
0
10110140 |70
! 1o |e0 |10 |10
2 10 170 |10 |10
3
lo | 16 j10 }0
K
0| 7070 |10
5
010 |16 | /0
§ o110 |10 | f0
7 o ||l
A = Pan weight (mg) .
AV (@A [aed e
?m; )Pan + Larvae weight é‘ /,\6 )‘\ Q)")
il L
Larvae welght (mg)»A~-B
\' A v NS
\:’:ahtperlnltlnlnumberor » /\q 06’2, 03’8‘
-I-C;;rs;:’(i)lnumberoflarvae O'so‘ 0% 0 O
Average welght per Initlal
number of larvae (mg) 0.4l b

Calculations and data reviewed: és

Comments:




Environmental Testing Solutions, Inec.

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

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

Client: TVA ! Sequoyak Nuclear Plant - UV trested
Test dates: May 06-13, 2004 :
Project number; 1208 Revelwed by: ,/v LAl
/b
Coaceatrases (%) Replicsre Toitial sumber of | Nanl sumber oflarvae] A = Fan weight BePsaeLarves |Larvee waghi(mg}| Wdght/Servivisg Menn wriget/ Coefiicient of variation | Weight/ laital sumber | Meae survival Meae weigt Coefhcient of Percest radactica from
Brvse (oe) welgM (ong) A3 sember of larvae (mg)| Serviviag sumberof | (Mms mmigit por survovang oftarvea (mg) %) faxtal namber of | varlstion (Mo wwighs comtrel (%)
tarvas (mg) omadar of turves) (%K) Sarves (we) ot attd bt of Ingvme)
£5)
A 10 10 14.66 23.43 8.77 0.877 0.877
[ .. 0. .
Cootrol 2 = B e 25 ;”i oL 0159 59 o131 100.0 0359 19 Not spplicable
D 10 10 15.11 23.35 8.74 0.874 0.374 ’
£ 10 10 14.43 2267 824 0.824 0.324
1091% S i ic o FIYi ) base ot0s 92 Dt 1000 | osm ’2 s
113 10 10 1497 2334 837 0.337 0.837
1 10 10 15,04 22.41 137 0.737 0.737 .
. X 8. . .
1% % 2 e s 22 b S 0151 e oo 100.0 oast 16 10
L 10 10 15.11 2387 3.76 .826 0.876
M 10 10 1491 23.42 851 0851 0.851
N 10 10 14.94 232t 827 0.827 0.327
8% ) 10 10 14.51 22.71 320 0.820 0249 “ 0.320 100.0 0845 o 12
[ 10 10 15.00 2398 8.97 0.897 0.897
Q 10 10 14.8% 24,46 9.65 0.965 0.965
R 10 10 14.76 24.51 9.75 0.975 0949 7 0.975
n% S 10 10 14.75 24.13 - 938 0.938 - x 0.938 1000 0549 21 -105
T 10 10 14.54 23.72 9.18 0918 0918
[ 10 10 14.51 24.43 992 0.992 0.992
A4 [ 10 15.05 24.64 9.59 0.959 0 6 0.959
1e0% w 10 10 1445 ~22.00 755 | o07ss 508 1 0755 1000 0.908 16 57
X 10 10 14.82 24.09 927 0.927 0.927
Y 10 10 14.61 23.57 8.96 0.396 0.896
Z 10 10 14.96 23,75 3.79 0.579 0916 s 0.279
100% latake AA 10 10 14.39 24.41 9.52 0.952 ’ . 0.952 100.0 016 s 47
BB 10 10 14.47 2185 938 0938 0938 .
Outfal 10]; MSD = Minlmum Significant Difference
Dunnett's MSD value: 0.1284 PMSD = Percent Minimum Significant Difference
PMSD: 14.9 PMSD is 3 measure of test precision. The PMSD is the misimum percent difference between the controf and trestment that cas be declared statistically significant in 2 whole eMnent toxlcity test. On
average, 3 significant difference occurs for Envir tal Testing Sohutions, Ine. chronic toxicity tests when s toxicant reduces Pimephales growth by 15.8% from the control (determined throsgh
Istake; refereace toxicant testing).
Dunpett’s MSD value: 0.0813 Lower PMSD bound determined by USEPA (10th peycentile) = 9.4%,
PMSD: 95 Upper PMSD bound determined by USEPA (90th percentile) = 35%.

The lower and wpper bounds were caleulated by the USEPA using 205 tests conducted fom 19 laboratories for Pimephales growth in chronic reference toxicant tests.

Under the National Pott Discharge Elimination Program. EPA-833-R-00-003, US Eavi: 1 Protection Agency, Cincinsatl, OH,

USEPA. 2000. Usderstanding and Accounting for Method Variability in Whole Effh

Torlcity Applicad
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Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  5/6/2004 Test ID: PpFRCR Sample ID: TVA /Sequoyah Nuclear Plant - Outfall 101
End Date:  5/13/2004 Lab ID: ETS-Envir, Testing Sol, Sample Type: DMR-Discharge Monitoring Report
Protocol: =~ CHRONIC-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:  UV-TREATED ) .
Cone-% 1 2 3 4
D-Control 0.8770 0.7520 0.9330 0.8740
" 10.98 0.8240 0.6930. 0.8560 0.8370
22 0.7370 0.8180 0.9710 0.8760
43.9 0.8510 0.8270 0.8200 0.8970
72 0.9650 0.9750 0.9380 0.9180
100 0.9920 - 0.9590 0.7550 0.9270
Transform: Untransformed 1-Talled Isotonic
Cone-%% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.8590 1.0000 0.8590 0.7520 0.9330 8.885 4 0.8697 1.0000
10.98 0.8025 0.9342 0.8025 0.6930 0.8560 9.243 4 1.061 2410 0.1284 0.8697 1.0000
22 0.8505 0.9901 0.8505 0.7370 0.9710 11.582 4 0.160 2.410 0.1284 0.8697 1.0000
439 0.8488 0.9881 0.8488 0.8200 0.8970 4.100 4 0.192 2.410 0.1284 0.8697 1.0000
72 0.9490 1.1048 0.9490 0.9180 0.9750 2.730 4 -1.689 '2.410 0.1284 0.8697 1.0000
100 0.9083 1.0573 0.9083 0.7550 0.9920 11.622 4 -0.925 2.410 0.1284 0.8697 1.0000
Auyiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indieates normal distribution (p > 0.01) 0.93476695 0.884 <0.7138201 0.30966581
Bartlett's Test indicates equal variances (p = 0.25) 6.56997252 15.0862722
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB . MSE . F-Prob df
Dunnett's Test 100 >100 1 0.12838357 0.149457 0.01056997 0.00567564 0.15134475 518

Treatments vs D-Control

sqn_05-06-04data
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Statistical Analyses

Linear Interpolation (200 Resamples)

- Environmental Testing So’iixﬁﬁﬂ"s, Inc.

Polnt %
1C0S >100
IC10 >100
ICtS >100 1.0
1020 >100 os}
1025 >100 031
IC40 >100 4
1C50 >100 07 1
054
2 0s
o 4
?-; 0.4:
& %31
0.2
o1 |
00 deg= —— '
.0_1: ..‘.‘...~¢‘.-.-
02 S —
0 20 40 60 8 100 120
Dosa %
Dose-Response Plot
12

7 Day Growth

A 1-ta, 0,05 tevet

of significance

D-Control

43.9 4

72 4

100

sqn_05-06-04data
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Environmental Testing Solutions, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  5/6/2004 Test ID: PpFRCR Sample ID: TVA / Sequoysh Nuclear Plant - Intake
End Date:  5/13/2004 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
: . Protocol:  CHRONIC-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: UV-TREATED
Conc-% 1 2 3 4
D-Control 0.8770 0.7520 0.9330 0.8740
100 0.8960 0.8790 0.9520 0.9330
Transform: Untransformed . 1-Thailed Isotonic
Cone-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MsD Mean N-Mean
D-Control 0.8590 1.0000 0.8590 0.7520 0.9330 8.885 4 , 0.8876 1.0000
100 0.9163 1.0666 0.9163 0.8790 0.9520 3.754 4 -1.368 1.943 0.0813 0.8876 1.0000
Auxilisry Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93401957 0.749 <0.9427791 1.3786742
I'-Test indicates equal variances (p = 0.22) 4.92398739 47.4672279
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df

Homoscedastic t Test indicates no significant diflerences

Treatments vs D-Control

0.08133308 0.09468345 0.00655513 0.00350379 0.22039056 1,6

sqn_05-06-04data
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Environmental Testing Solutions, Inc.

Statistical Analyses
: Linear Interpolation (200 Resamples)
Polnt % SD 95% CL(Exp) Skew
1005 >100
IC10 >100
IC1S >100 1.0 ]
1C20 >100 094
1C28 >100 08 ]
ICi0 >100 T
1C50 >100 077
0.6 4
2 05
g E
2 04 4
é 0.3?
0.2'1
0.1 4
0.0 S—rrvrrree—
0.1 TTTemees
0.2 =—v—rr=—r—rrr LSRR anan moe o 0 S
(] 20 40 60 80
Doso %
Dose-Response Plot
1
I 1
0.9 ] pe
08 e, ——— e, e, oeen.] 1181, 0.05 level
e of significance
07 1§
§ 06 §
[+ b
0053
4
0047
N 4
03]
02]
0.1
0 3
B 8
:g- e
Q
a

- sqn_05-06-04data
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Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1000.0) |

TVA I Sequoyah Nuclear Plant, UV-Treated

- . "“‘".. . [
“wivironniental Testing Solutions, 1

Species: Pimephales promelas

Daily Chemical Analyses

'y

» rs M.?\\.,. '
e

- n(ﬁ g.__;‘ ‘
. .

Client:
Test dates: May 06 - 13, 2004
Project number: 1206 Reviewed by: f-/\ l LImAL e
v;
Concentration |Parameter Day 0 Day 1 Day 2 Day3 1)ay 4 Day 5 Day 6
Initial Fina! Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pll (SU) 7.68 7.66 7.85 7.58 7.80 7.43 7.63 7.31 7.55 7.35 7.52 7.44 7.49 7.49
DO (mp/1.) 8.0 7.8 8.2 7.4 7.9 7.7 3.0 7.7 8.2 7.8 8.2 7.8 8.0 7.9
Conductivity (gmhot/cm) 303 30 280 288 284 277 292
Control  Fyjkalinity (mg/L CaCO,) -
Hardness (mg/L, CaCOy)
Temperature (*C) 254} 24.1|- 25.0 24.4 25.1 24.5 25.0 24.2 24.8 24.5 25.0 24.3 252} 244
pH (SU) 7.69 7.66 7.85 7.59 7.78 7.42 7.63 7.34 7.54 7.36 7.51 7.44 7.50 7.46
10.98% DO (mg/L) 8.1 8.0 82 7.5 19 7.6 8.1 7.1 82 7.8 82 7.8 8.0 7.8
IRe Conductivity (pmhos/em) 30t 298 267 286 288 271 298
Temperature (°C) 254 241 25.1 244 25.1 24.5 25.0 24.1 25.0 245 24.9 24.3 25.0 24.4
pHt (SU) 7.69 1.67 7.83 1.59 7.76( 7.42 7.62 7.40 7.53 7.39 7.50 7.40 7.49 7.45
22 DO (mg/L) 8.1 8.0 82 7.5 8.0 7.6 8.2 7.8 8.2 7.8 8.2 1.3 8.0 7.4
* Conductivity (umhos/em) 287 286 252 274 : 265 264 272
Temperature (°C) 25.2 24.2 25.1 243 25.1 24.5 25.0 242 25.0 24.5 249 24.3 25.0 24.2
pH(SU) 7.69 7.64 7.81 7.56 7.74 743 7.59 7.36 7.50 7.39 7.49 7.43 7.47 1.46
. DO (mp/L) 8.1 8.0 8.2 7.5 8.0 7.3 8.1 7.8 8.2 7.8 83 7.3 3.0 7.1
43.9% Conductivity (zmhovem) 263 261 241 249 749 241 259
Temperature ("C) ' 25.3 24.1 25.0 243 25.0 24.5 25.0 242 24.9 24.3 25.0 244 25.0( - 24.4
pH (SU) 7.68 7.59 7.79 7.60 7.73 7.45 7.58 7.40 7.48 7.41 7.48 745 7.44 7.46
7% DO (me/L) 8.2 8.0 8.1 74 8.0 7.6 8.2 2.8 3.3 7.8 8.3 7.7 8.0 7.1
* Conductivity (umhos/em) 226 228 214 220 214 208 221
Temperature (°C) 25.3 24.1 24.9 24.3 249 24.5 25.0 24.2 25.0 . 245 249 24.4 25.1 24.3
pH (SU) 7.66 7.61 7,76 7.56 1.72 7.42 7.55 7.38 7.44 7.38 7.46 7.46 7.40 7.46
DO (me/L) 8.1 8.0 8.1 7.6 8.1 7.6 8.1 7.9 8.3 7.8 3.3 2.7 8.0 7.6
Conductivity (nmhos/em) 193 195 179 185 180 177 190
100% Allalinity (mg/L C2CO;)
Hardness (mg/1, CaCO;)
Total Residual Chlorine (mg/L)
Temperature (*C) 254 24.1 251 244 249 24.5 25.0 24.1 25.1 24.5 249 24.5 25.1 243
pH (SU) : 7.66 7.62 1.78 7.56 7.69 7.47 7.54 7.44 7.63 7.49 7.59 . 7.45 2.56 7.51
DO (my/L) - 8.1 7.9 8.1 7.4 8.1 7.7 8.3 8.0 8.4 8.2 8.3 2.6 7.9 7.9
Conductivity (nmhos/em) 191 191 179 187 178 183 188
100% Intake JAlkalinity (mp/1, C2COy)
Hardness (mg/L CaCQ,)
Total Residual Chlorine (mg/L)
Temperature (°C) 25.4 24.1 25.1 243 25.1 245 25.0 242 25.2 - 245 25.1 24.3 24.9 243

Lo
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Page Sof 6
Specles: Pimephales promelas Date; __0S-O-0
Clieat: TVA /Sequoyah Nuclear Plant - UY-treated
Daily Chemistry:
0 2
Analyse ] Ged L oM eyt UG~ -
- | Concentration | Parameter BRACEEARS (MeRASERT N PO NGRS
CONTROL pH (S.U) 1D 1. L .20 343
DO (mg/L) $.0 1.9 1.4
Conductivit
(pmhos./cm)y 3&3 i 280
Alkaliolty \ R
_{(mg CaCOyL) W
Harduness S’ LOHE
(mg CaCOy/L) A
Temperature (°C) |- 25.4 24.\ 25.0 24.4 25.\ 24.S
pH (S.U) “1.009 1.85 | 1.<4 .18 +.42
10.98% DO (mg/L) AR 8.2 . 14 3%
Conductivit :
([.1mhos/cm)y 3ot L AL an 4. 2671 L g
Temperature (°C) | 25.4 2.\ 25\ : 2.1 245
pH (S.U.) <1.\R -1 1.83 1.594 7. 342
22% DO (mg/L) Q.4 B.2 .
Conductivity ,
(umhos/cm) 257 ¥ #l 290
Temperature (°C) 25. 2. 24. 2. 25\
PH(S.U) .69 1.4 18|
43.9% DO (mg/L) .4 X S.2.
Conductivity
(umhos/cm) 203 2o
Temperature (°C) 5.3 24. - 25.0
pH (S.U) 1.5 2.5 2.29
72% DO (mg/L) 2.2 D 3 -1
Conductivity
(pmhos/cm) 22¢ I 228
Temperature (°C) 25-3 24. | 24.9
pH (S8.U.) “Llo\s o] 26
100% DO (mg/L) %1 3.0 8-t
Conductivl
(pmhos/t:m)ty 143 {as
Alkalinlt
(mg CaC(y),/L) \ \
Hardness \ A \
(mg CaCOY/L) X . 0
TR chlorine 0\
(mg/L) :
Temperature (°C) 2s.4 24,1 2S.{
pH (S.U)) Ty TleZ .78
100% Intake | DO (mg/L) 2.t 2 9.
Conductivi
(pmhos/cm)ty 1a\l Iy 191
Alkalialt
(mg Caccy),n.) \ 1 AN
Hardness \ \
(mg CaCOyL)
TR chlorine w
{mg/L) S o Sahie
Temperature (°C) 2s.Y 24.{ 25.1 Y| 243 25. | 24.6
Initial Final Initial Final Initial | Final
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Page 6 of 6

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

Date: _0S-Ou-0d

Analyst

.

L.

Concen-
. . tration

Parameter

Kl

CONTROL

pH (S.U)

349

DO (mg/L)

Conductivity
(pmhos/cm)

Alkalinity
(mg CaCOy/L)

Hardness
(mg CaCOy/L)

Temperature (°C)

2S.0

292

2S. .

.
Y

5
b

.

:v!"

A

10.98%

pH (S.U)

1.50

DO (mg/L)

B0

Coaductivity
(pmhos/cm)

2498

Temperature (°C)

24.9

zs.o

22%

pH (S.U.)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

43.9%

pH (S.U)

DO (mg/L)

Conduectivity
(umhos/cm)

Temperature (°C)

2%

pH (S.U.)

DO (mg/L)

Conductivity
{umhos/cm)

-----

Temperature (°C)

100%

pH (S.U)

DO (mg/L)

Coanductivity
(pmhos/cm)

Alkallnity
{mg CaCO,/L)

Hardness
(mg CaCOy/L) .

TR Chlorine (mg/L)

Temperature (°C)

100%
Intake

pH (S.U)

DO (mgl) -

83

8-2

Conductivity
{umhos/cm)

[0F

Alkalinity
{mg CaCOyL)

N

Hardaness
(mg CaCOy/L)

N\

TR chlorine (mg/L)

N\

Temperature (°C)

250

25. 2

\u,‘

24.5

2s. | "

249

Inltial

Jnltial

Final

Initial

Initial




Environmental Testing Solutions, Inc.

-58 .4 (.

Total Residual Chlorine

(EPA Method 330.5)
Matrix: Water, MDL = 0,10 mg/L

. Page_TIS
Page_ ' of

Meter: Accumet Model AR25 pH/lon Meter

Analyst | (AL
Date analyzed | s .00 04
Calibration:
Jretlte el 0.10 mg/L, 1.00 mg/L
Reference standard number %S 187 MSS 187

Laboratory control standard:

Todide reagent: |y \Ob

Acid reagent: |30, 109

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

(i? Referen.ce standard True value (TV) Measured value (MV) % RS=MV/TVx100
. number {(mg/L) (mg/L) (acceptable range = 90 to 110%)
INCOR | 0.50 0.537 107.4%
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number (mg/L) (acceptable range = + 10%)
AR - . . . . S :
{- {oSob .Oq Sheoron Haris M‘Ll\ogo ,100.,4.' e g <0.085L
8. H AR L TP SO
’_;-; sL Duplicate LY T D AD,03189 —
E Sample measurements:
; ‘. Sample Sample 1D Sample characteristics Residual chlorine
¥, number (mo/L)
l £ L Blank (shouldbe=<0.10mg/L) | *{ A IR LT ] £o.o R
i Hoses.24 | Son  \atare. Ugne uetlews | paciiies £0.5110D
' 04050S5.23 [5G4 o0 L%m yellow . pecscleg £.0.00431
% O4osote . 02 |MC Ay Cd 0o coor . packeles fo.0n5l2,
l"-,_ 040S0k.0b | Wirren pale vellow  Coos macdicleg 00026
‘1 H 6506:05 | Farmusille light yeilsa, few packols <cooue
I» 040506.0l IMEC (hyire, no_colore, ckar <o.oo.
-i, ' )
3. M aSob D IMe Guiang PP no cov\oe ¢ leay <6.00100
~ N 1 § A\ J —
l',!;': Y N "
5 /a\
: Note: All samples were analyzed in excess of EPA recomniended holding time (15 minutes) unless otherwise noted.
- Laboratory control standard: ,
" Reference standard True value (TV) Measured value (MV) % RS=MV/TVx 100
g number (mg/L) (mg/L) (acceptable range = 90 to 110%)
¢ nsvs 191 0.50 0.520 104.07,
Reviewed by ~

“Os-ob-cd

Date reviewed




Snapa—

Page ik

Page ] of '\
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL =0.10 mg/L
Meter: Accumet Model AR25 pH/Ion Meter
Analyst A\ Todide reagent: | 142 100
Date analyzed | os-pt-o Acid reagent: | e 101

Calibration:
. .ouEe RO 0.10 mgfL 1.00 mg,L
Reference standard number HINAAS 191 ] INS 197

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

Laboratory control standard:

Reference standard True valu;: aTv) Measured value (MV) % RS=MV/TVx100
number {mg/L) (mg/L) (acceptable range = 50 to 110%)
INSS 41 0.50 0.523 1H. 67
Duplicate samﬁl_eprecisx'on: ,
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)2]} x 100
number . (mg/L) (acceptable range = + 10%)
0508 10 | CoRR cA CLeal No oLok S< 000290 _I'F
Jd Duplicate L e | D % g. 00265 —
Sample measurements:
Sample - Sample ID Sample characteristics  ~ Residual chlorine
number {mg/L)
7w ) Blank (should be=<0.10 mg/L) | 1o BN EEES RANA 0 F k) € 0. 00078
jospe.0a | CorR fp Cenl, No CooR. < 0. 000310
b40s06.00 | FARHyLE. Newow]/ geiee , PALTICES 0. O0OSES
o4os08. 11 ~_| Heeanes P NeLLow PARTICLES _ko.cooses
04o0e.22 | Lnrken Cauury fale Newow PAETICLES 20. 0600410
otog3 o4 TV A,/ SaN 10| JUGHT Yol ow, PARTICLES <0.000216
04023.06 | TvA | SN InNTAKE. LIGHT Meuow, PARTICLES 0. 000215
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted.
3 Laboratory control standard: . ,
Reference standard True value (TV)- Measured value (MYV) % RS=MV/TVx100
Y number {mg/L) (mg/L) (acceptable range = 90 to 110%)
INSS 197 0.50 0. 496 H.2%

Reviewed by /et~

Date reviewed | 0914 -0%
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Environmental Testing Solutions, Inc.

—dR 3/,

- R e WY

Total Residual Chlorine

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

(-
s )

o

) .
I A

Page
L of 3

Page

2 Analyst | nAA lodide reagent: |1\ L . oL
i : Date analyzed | ney .(’Q o Acidreagent: [ \1@ 107
n s
S Calibration:
:&!-.f-'" | B T P BTt S i e T 0.10 mp/L 1.00 mg/L

’r Reference standard number WSS 197 INSS a0

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

- Laboratory control standard: . ,

Reference standard True value (TV) Measured value (MV) % RS=MVY/TVx100
SRERE number (mg/L) (mg/L) - (acceptable range = 90 to 110%)

I : Idssan 0.50 0.531 Ol 2 o

Duplicate sample precision:

- Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)”2]} x 100
number {mg/L) (acceptable range =+ 10%

l d4p et 13| Yonebnca  Ipale ud\mo . £0.001 " |3

AW Duplicate RS c.\t,s 2| D <6.000948 —
e . Sample measurements:
g ) Sample Sample ID Sample characteristics Residual chlorine
'-;,: number . (me/L)
F’r‘ e 7000 Blank (should be =< 0.10 me/Ly | S Sy AR N €083

0 .

-;' Q4850 &. 0% M‘Oxs\'\«\\ Vo ea\oe L& \ea.( 0.0140

I o4 0Sag.04 ?&?‘(':nrd \\a\nk- \le\\\w R c\la—( <0.n0R=a¢
040507.08 [Poxler Q cdo rJO—r‘—'c-\&S <0.00252

I" 040S 08 01 _|Lintaln ?L\.L_\\‘L\\Q\AQL\& b {0.000 859

; 040508, 05 | DASE Melow, Many parkicleg 00080 .

odosot. 17 [AVilsen pale vellew park deg £0.00251

l 040508 1S | |agersoll /Solnla.a; Lok nocdec clear <0020l

' 040507.00| Copman Sc.ooc qd\ng_._.sw#ws £0.00123

I 040508.0\ M( Gua_\j Ny eder plres <6.000R/45

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

\: —  Laboratory coimmrvistandards___

! Reference standard True value (TV————l__Measured value (MV) % RS=MV/TVx100

? . number (mg/L) \(‘“‘M (acceptable range = 90 to 110%)

' 0.50 T
~— A\
P Reviewed by
I Date reviewed 05-10-04 T
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Environmental Testing Solutions, Inc.

Total Residual Chlorine
(EPA Method 330.5)

Matrix: Water, MDL =0.10 mg/L

Page 80
. Page_ A of D

Meter: Accumet Model AR25 pH/Ton Meter

Analyst Al
Date analyzed os-10-04
Calibration: .
Sl e Lt 0.10 mg/L 1.00 mg/L
Reference standard number A

Iodide reagent:

Acid reagent:

Note: For samples with a residual chlorine of > 1.0 mg/L, the calibration range must be adjusted ¢o 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 t0 110%)
INes 197 0.50 0.448 N.67%
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residualchlorine | %RPD = {(S - D) /[(S+D)2]} x 100
number | TVA (mg/L) -(acceptable range = + 10%)
) ; e PRS- e S
04054, 9 |sgn 101 LIEHT Yeitoud S <6.00026% Rk A
Duplicate | = = vmﬁnu.gs AD<o.000212 —_—
Sample measurements:
Sample Sample ID Sample characteristics - Residual chlorine
number {mg/L)
-5 "+] Blank (shouldbe=<0.10 mg/L) | 5" £33 i df ] I —
oduso4. 02~ TV&}SGLM INTAKE LIGAT Nertow PARTILLES £ 0. 000113
//
/ //V
=
/ ’
[
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless oti:rwisc noted.
Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS=NMV/TVx 100
number (mg/L) (mg/L) {acceptable range = 90 to 110%)
INAS 197 0.50 0513 102.. 7.
Reviewed by yol!
Date reviewed 05 -10-04
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Environmental Testing Solutions, Inc.

Page 1 of
Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst AA '
Date analyzed | p5.18. o4 Titrate samples to pH = 4.50 S.U.

Titrant normality and multiplier determination:

‘ . e,
e . o -
h e ~y’
- S O T A v vy ryvegy .
g 1A T, et BT R e ALY e e 8 ARy v Pt
: A D AR CACRCE N S A AT DAL TR LR 16 S gt ol oy
. SRR rta o e
C. [ et T RO

pH of Normality . Normality (V) of H,SO, PH Factor or Multiplier
Deionized | Titrant check Begin | End | Total = (5 ml Na,CO, x 0.05)/E = (N x 50000)/ 100 m! sample
water reference | standard ml ml m!} = 0.25/E = Nx500
=4.58S.U. number number (E) (acceptable range = 0.018 - 0.022)
dad  INceaT [k 1es (0.0 (2.3 2.3 0.6203 Yo
Laboratory control standard: )
Reference True value Sample Alkalinity (MV) | % RS=MV/TVx100
standard number (Tv) volume | Begin | End | Total | Multiplier (mg CaCOyL) {acceptable range .
(mg CaCOy/L) (ml) ml ml ml =90 to 110%)
,.l INS SRS 100 100 .3 [22.0] 49 0.2 qq qq .
g ;
f =3 Duplicate sample precision: :
< Sample : Alkaliclty %RPD =
} i Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCO,/L) {(S-D)/[(S+D)2]} x 100
| pumber (m)) ml ml m! (acceptable range =3 10%)
S BRI ST S AL
nSodod [SSua d20 A | ioe |22.0 |2%2 ]| 32 10.2, 33 R AN AR A N
f Duplicate
: -& 252 {294 | 32 t >3 —
Matrix spike recovery:
i _Reference Splke value | Sample Spike alkalinity (A)
i standard number (sv) volume | Begin | End | Total | Multiplier (mg C2CO/L) -
{(mg CaCOyL) (ml) ml ml! ml
INSS RS 50 loo {2672 {533 | 8. 1.2 83
t}: 3 Sample alkalinity (B) Measured spike value (MV) % R=NMV/SY x 100
ad% (mg CaCOyL) MV=A-B (acceptable range
’\-‘, {mg CaCOy/L) = 75 to 125%)
IZ%)
5 53 o]0} \oo-l.
= Sample measurements: :
€2 Sample volume | Begin | End | Total Alkalinity .
; : Sample number Sample ID (ml) ml ml . m} Multiplier (mg CaCOJL)
" 00304 | Ssws tho & 10O 333 |#b7 |34 19.2. 35
| Saly S A 0.2 1131|135 128
Y 4 & 31 j21.8 |y LT
| os-o5:0d  |ps tho A 218|341 b oy
f v L & 341|403 | k.2 L3
: b5.01-00b [MHS WD A 403 a2 | 54 Lo
| AR - 136 1183 | b\ b2
. ~ = sl sen B (3 e 47
05-l-od 1Mo tap A ¥ 1340 ldaz |y ~ bz
?‘,3 Reviewed by: [ \( _| Date reviewed:

..

-
.aqavans
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Environmental Testing Solutions, Inc.

Page %'l
2. of

Page
Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCOy/L
Analyst
Date analyzed | p5.12 .o Titrate samples to pH = 4.50 S.U.
ity and multiplier determination:
pHof : Norm'\.\ Normality (V) of H;SO, pH Factor or Multiplier
Delonized | Titrant check Begin | End | Total = (5 ml Na,CO, x 0.05)/E "= (N x 50000)/ 100 m! sample
water relerence | standard ml ml ml -\—(HSE\U‘VN;\ =Nx 500
=458.U. | number number (E) (acceptablerange = 0.018 - U028~
Laboratory control standard: \
Reference True value | Sample : Alkalinity (MV) | % RS=MV/TVx100
standard number (Tv) volumme | Begin | End | Total | Multiplier {mg CaCOy/L) (acceptable range
(mg CaCOyL) (m)) ml ml ml =90 to 110%)
. ' 100 100 y N ) .
INSS 185 0 148 | ag \0.2. 10y 194,
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Beégin | End | Total | Multiplier | (mg CaCOyL) {(S - D) {|(S+D)72]} x 100
number (m)) ml ml ml
05.(ot MHS tho 4 196 194 |54 | V.0 0.2, lot
\l Duplicate L D
t lisg [zzolb. bz
Matrix spike recovery: .
Reference Spike value. | Sample Spike nlkalinity (A)
standard number (SV) volume | Begin | End | Total | Multiplier (mg CaCOyL)
) (mg CaCOyL) | _(ml) m! ml ml
NS gy S 1o (1S4 2691 1. 10.2. nz
Sample alkaliaity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOy/L) MV=A-.B (acceptable range
{mg CaCO,/L) =75 to 125%)
) 02 25 ' \00 *{. °
Sample measurements:
Sample volume | Begin | End | Total Alkalinity ,
Sample number Sample ID {m)) ml m! ml Multiplier (mg CaCOyL)
0511 o mus dan ke 100 209 [528 |59 | wa o
b Sow 20 | 33.0 (2,3 | 33 | EL
65.0
S C [ \ 2.3/1%%a|23., 24\ =240
p=08.47 \ z aa |234e |24 250
040z {103 < o 0 {22.8 218 226
04050002 (s Cd 1 226 |41 laa 140
o 4oDE.10 | 2 24 1239 | 2, 220
o4dosnoz | 3 237 {42 (105 110
040505, 23| SOy 1\ X do0.2 |4l kS Y lolo
Reviewedby: | VAU~ | Datereviewed:




Environmental Testing Solutions, Inc.

Page 28

Page 3 of &

Analyst
Date analyzed

(Vi)

05-13.04

ite.gnd multiplier determination:

Alkalinity
(EPA Method 310.1)

Matrix: Water, MDL = 1.0 mg CaCO,/L

Titrate samples to pH =4.50 S.U.

pHofl qu"\ Normality (V) of H;SO, pH Factor or Multiplier
Deiopized | Titrant check Begin | Eoa—~Fotel = (5 ml Na,CO, x 0.05)/E = (N x 50000)/ 100 m] sample
water reference | standard ml ml m! \Hﬁt'\om\ =NVxs00
=4,5S.U. | number number (E) (acceptable range = 0.018 - 0. —
N\
Laboratory control standard: \O*X
Reference True value | Sample Alkalinity (MV) | % RS=MV/TVx100
standard number (V) volumne | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CaCOyL) (ml) - ml ml ml =90 to 110%)
I\ 185 100 0 (11 fonlag | e 1) ag (.
Duplicate sample precision:
’ Sample Alkalinity %RPD =
Sample Sample ID volume { Begin | End { Total { Multiplier | (mg CasCOyL) {(5 -D)/|(S+Dy2]} x 100
pumber {ml) ml! ml m!
S
D40SOINH SAN 2 e lwa .3 by | o2 L3
Duplicate D
< Y oina s lbs | & gl
Matrix spike recovery:
Reference Spike value | Sample | ° Spike alkalinity (A)
standard number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
. {mg CaCO,L) {m!) ml m! ml
IMSS 185 50 106 | 1\1.3 [288] LS | 102 {3
Sample alkalinity (B) Measured spike value (MV) % R=MV/SYx100
{mg CaCOyL) MV=A.B (acceptable range
(mg CaCO,/L) = 75 to 125%)
\dp St \02-1.
Sample measurements: .
Sample volume | Begin | End | Total Alkalinity
Sample number SampleID - (ml) ml m! ml Multiplier (mg CaCO,/L)
0405102 |Sqy 3 100 288 |35 !108 0.2 9
D40S05.23 |50 1 Tarnre! \ 356 |41 154 Lo
o4os553.04 \ 2 ‘ i Ro | 1S Lo
o40s04.0) + 3 oo b |k L1
OYoxa 05 [Capnuiitle | ke 1184 1118 126
o4osSB0e Z ® %08 124 120
eHosiLo* ~ 3 o8 laka 1123 140
0YoNa. Ok |Wasve s, o 196 Q. Qb
byosbe.zz| ¢ 2 qq lgs|si] 4 g4
Reviewed by: [ Y,‘] | Date reviewed: m
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Environmental Testing Solutions, Inc. Page 4 of 4
. Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCOy/L
Analyst | [ aA
Date analyzed | §5.1%. od Titrate samples to pH = 4.50 S.U.
mﬂmimtbn:
pH of Normality —~——— Normality (V) of H,80, pH Factor or Multiplier
Doionized | Titraat check Begin | End hmﬂ" = (5 ml N3;COj x 0.05)/E = (N x 50000)/ 100 ml sample
water reference | standard ml mi ml \"ozlimm T
=4.58.U. | number aumber (E) (acceptable rang: 8 - 0.022)
Laboratory control standard:
Reference True value Sample Alkaligity (MV) | % RS=MV/TV x 100
standard number awv volurse | Begin | End | Total | Multiplier | (mg CaCOyL) {aceeptable range
{mg CaCOyL) (ul) ml ml ml =90 to 110%)
NS5 8BS 100 10 |\ [283]/48 | 02 o) Y
Duplicate sample precision:
Sample Alkalinity Y%RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCO,/L) {(S - U) /{(S+D)12}) x 180
aumber (ml) ml] ml ml (ﬂccelmPk raoge == 10%)
(040 SV A [Wtrew 3 (Vo) B (NS 182 ]| e Qo i o
Duplicate .
¥ Y 0. 1871180 ¢ 18O S.d°L.
Marrix spike recovery: .
Reference Spike value | Sample ‘ Spike alkalinity (A)
standard number (SV) volume | Bepgin | End | Total | Multiplier {mg CaCO,/L)
’ (mg CaCOYL) (ml) ml ) ml
INSSIB S 5D 00 | ot Slzz4 o2, 23y
Sample alkalinity (B) Measured splke value (MV) % R=MV/SVx100
(mg CaCO¥L) My=A.B (aceeptable range
(mp CaCOy/L) =75 to 115%,)
8o a) DR (.
Sample measurements: .
Sample volume | Begin | End | Totsl Alkalintty
Sample number Sample ID {m}) ml ml nl Multiplier {mg CaCOVL)
adssi.of | "p ket 0QL Tye) 235 god [ | o 10
O40311-0% + ) 201 (316 ]l w4
=
——— ITNA _JoF\y x -ml\!ﬂ) 31.0 |3, [ 0O L0
lodesgn. o> llak) Caper \ O | 318 | 305 390
OS-rt-q4 Sa\M Sw \ o~ [y (a7 xR
oHosog- U |Heraucs | w0\ 22,0 {1 2o
04051101 | s tzo |3z | 142 Yo
L40%1D. 0D + o) NS ol ds & IS0 ’
= 4
Reviewed by: l )ﬁ l Date reviewed: '




Page 2 Z

Environmental Testing Solutions, Inc. Page 1 of ¢
Total Hardness
(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst [ A4
Date analyzed QBJI‘{‘ e
Titrant normality and multiplier determination: A
Titrant | Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ml ml =0.2/E = (¥ x 50000 50 m] sample
number’ number (E) (acceptable range = 0.018 - 0.022) =N 11000
pae 163 11489 112 o.o |48 | 48 0.0204 2.0.4
Laboratory control standard: - .
Reference True value | Sample Hardoess (MV) | % RS=MV/TV x 100
standard number (TV) volume | Begin | End | Total | Multiplier. | (mg CaCOyL) (acceptable range
(mg CaCOyL) (ml) ml ml ml =90 to 110%)
\N5S 1L 40 0 Jag lusl 2o | 204 44 ey
Duplicate sample precision:
. Sample : Hardness - *%RPD =
Sample Sample ID volume | Begin | Ead | Total | Multiplier | (mgCaCOyL) {(S - D) /[(S+D)2]} x 100
number (m)) ml ml ml (acceptable range = £10%)
S o B U
05-0%04 BSswHzo & 2 | wB o (22 | 204 =) e i
“ Duplicate D
4 o |Uo| 22 & 4s~
Matrix spike recovery:
Reference Spike value | Sample Spike hardaess (A)
standard aumber (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
{mg CaCOyJL) | (mD) ml ml ml
INSS Wb 40 B o (1] 4u | zoy 84
Sample hardness (B) Measured spike value (MYVY) % R=MV/ISVx100
(mg CaCOyL) MVY=A-B (acceptable range
(mg CaCOyL) =175 to 125%)
&3 34 415 1.
Sample measurements: . . .
) Sample volumme | Begin | Eod | Total L Hardaess
Sample number Sample ID _ (m) m! ml m) Multiplier (mg CaCOy/L)
Blank
Nz A (should be = 0 mi CaCOYL) 50 0o oo | 6.0 o NGO
%‘0300 Yy S HiO A 4\ 18,4 20 | 2.t ] =)
65-05 04 mus o A \ 202 i | Yo \ B8z
' L $ A \ 2d.2 |285] 4.3 88
05:07: 04 | mHS tag A \  lasg laes | 40 8z
v 4 A \ R.€ |3pajde 8L
5.0y mHus Ho A 3 ldpn | %o 82
l { [ .1 |luig 1d.2. Bl
Y ¢ 449 |44, |42 Blo
« SSLS Had & 04 l3o | 24 g 43
E’;Ee: 1€ >15m! of titrant is used, sample mustbe diluted.  Reviewed /\( Date reviewed O‘S“q '0‘(
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| | Page _ €35
Environmental Testing Solutions, Inc. Page 2 of s

Total Hardness

(EPA Method 130.2)
Matrix: Water, MDL = 1,0 mg CaCOy/L

Analyst | AM

Date analyzed | 5.4

“Trrantwarmality and multiplier determination:

Titrant Normmm% Total Normality () of EDTA pH Factor or Multiplier
reference |  standard mt ml T mb =0.2/E . = (¥ x 50000)/ 50 m! sample

number number (E) Wms - 0.022) = Nx 1000

U —

Laboratory control standard: I CAj
Reference True value Sample Hardness (V) | "% RS=MV/TVx'100
standard number (V) volume | Begia | End | Total | Mualtiplier | (mg CaCOyL) " (acceptable range
(mg CaCOy/L) {ml) ml ml ml =90 to 110%)
WWNSSV6LO 40 N0 |30 S.0| 2.0 204 4\ \OzZ-€ /)
Duplicate sample precision: .
Sample . Hardness %RPD =
Sample Sample ID volume | Begin | End | Total { Multiplier | (mg CaCOyL) {(S-D)/{(S+D)12]} x 100
number {mh ml ml m! (acceptable range = £ 10%)
S - R i AL
0o 01 sy Pn ¢ 50 5.0 1174 i2d 0.4 263 SRR WAL XS
Duplicate * D
J ¥ nslzaaips| & Zst
Matrix spike recovery:
Reference Spike value | Sample . Spike hardness (A)
standard number (sv) volume | Begina | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOy/L) {(m]) ml ml ml
WSS \ LD 40 5D Vi 3w | zed A 242
Sample hardness (B) Measured spike value (MV) % R=DMV/SVx100
(mg CaCOyL) MV=A-B . (acceptable range
(mg CaCO,/L) = 75 to 125%)
A1 il Wz.S
Sample measurentents: . .
Sarple'volume | Begin | End | Total Hardness
Sample number Sample ID {ml) ml ml ml Multipller (mp CaCOyL)
Blank )
(should be = 0 mg CaCOy/L) . - k
bgoeoad | Carr Pf 2 = 310 lwas iz, | 2o 260
odosil, 03 ¢ 3 o4 |10 [ | 244
040s0v%.02|leyy Cd ‘ 120 220 | w.e 1 Z2oa
040S08.0 | .| 2 2z.0 2371 | nwa | 240
o4LS 102 ¥ 3 1339 laes | 8.8 \DO -
pHOSe5.22 | S\ 1 i1 W | 3.5 Y
040sp1.o | v dp |83 | BT I
o450y | 4 3 8 (0 |38 | . | -
b4o050s.24 SOL\ Tagael b 1.8 1155137 b 5
Note: If >15ml of titrant is used, sample mustbe dilwted.  Reviewed V‘%" Date reviewed 05 ‘27’04
by:
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Environmental Testing Solutions, Inc..

Page 24

Page 3 of &
Total Hardness
(EPA Method 130.2)
, . Matrix: Water, MDL = 1.0 mg CaCOy/L
Analyst | ¢ ’
Date analyzed [ g, 4. p
/Titrant normutity-and-wliplier determination:
Titrant | Normality check | Begin Ead | Tovat— vormality (V) of EDTA pH Factor or Multiplier
reference standard ml ml -ml =0 . = (N x 50000)/ 50 m] sample
number number (E) (acceptable range = 0.018 - 0.0 — = Nx1000 )
Laboratory control standard: 5
Reference True value | Sample : Hardoess (MV) | % RS=MV/TV x100
standard number (aTv) volume | Begin | End | Total | Multiplier | (mg CaCOyL) (acceptable range
(mg CaCOy/L) (ml) ml ml ml =90 to 110%)
INSSI 6. 40 0 1168 |ims| 2.0 | 2zod i \oz % /.
Duplicate sample precision:
. Sample : Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCoyL) {(S-D)/[(S+D)2]} x 100
pumber (m!) ml mi ml (acceptable range =~ £ 10%)
- S LR AT LR DR o o e
Wit i 2 | 5p 1135 |21 | me | 2ayq 13 ALK
O40s O .O3| Duplicate ’ D
< 2w 240130 { a3 —
Mutrix spike recovery:
Reference Spike value | Sample ) Spike hardness (A)
standard number (sV) volume | Begin | End | Total | Multiplier (mg CaCOyL)
: (mg CaCOy/L) | (mD ml ml ml
INSS Y0 o 40 5D |21l |268] 53 | 2044 W
Sample hardness (B) Measured spike value (MV) Y% R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
(mg CaCOyL) =75 to 125%)
13 43 0TS .
Sample measurements: . .
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (m}) ml ml ml Multiplier {mg CaCOYL)
Blank pé —
{should be = 0 me CaCOyL) e
04050402 |yt (a3 5D 208 203 | 3.5 | 20.4 aul
o4O spL.05 (Parawitle 1 202 [ 314 ] 1A 2z
64050 8.02 \ 2 24 1323104 19
oYyosel. b R 3 32.2 |22z | 0.9 19
o4O G008 IWarven | 53.2 |2agg |S.3 o
blosdg. 22 [ 2 28.5 |4Ws [bo \zo
olosii. 09 I 3 o 8z |19 loo
040503.0% {tind ' thpoer 8.3 [y | 8.1 WO
040511.0v | TypA Joe L 1S | o ) 2.0
Note: If >15ml of titrant is used, sample mustbe diluted.  Reviewed Date reviewed

by:

Yy~

o220t
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Ae/17/2884 1d:486 423 Page z
Environmental Testing Solutlons, Inc. Page Y&  of
Total Hardness
(EPA Method 130.2)
Matrix: Water, MDL = 1,0 mg CaCOy/L
Analyst | (vOA
Date analyzed | A5 .44.p4

Titrant normality and mu ination. _

Titrant | Normality check | Begio End Total of EDTA pH Factor or Multiplier
reference standard mi wl ml =0.2 = (¥ x 50000)/ 50 ml sample

number number ‘ E) (acceptable range = 0.018 - 0.022) ~—___  =Nx1000
Laboratory control standard: Ei : j

Reference True value | Sample Hardpess(MV) | % RS=MV/TVx100
standard number (TV) volume | Begin | End | Total | Multiplier | (mg CaCO/L) (acceptable range
{mg CaCQy1) (ml) ml ml ml = 50 to 110%)
LINsS 6o 40 0 lws [18d] A 0 39 4q3.57.

Duplicate sample precision:

) Sample Hardness %RPD =
Sample Sample ID volume | Begia | End | Total | Multiplier | (mg CaCOy/L) {(S - DY {(S+D)/21} x 100
number (ml) ml ml ml (acceptable range =k {0%)

. 5 R
oM0%1).09 CU\M% a4 |22.4 | 30 2o a5
Duplicate & {’ -~ —
\’ AR Yy ¢ s
Mutrix spike recovery:
Reference Spike value | Sample Spike hardness (A)
standard number (8v) volume | Begin | End | Total | Multiplier (g CaCOy/L)
(mg CaCQ,/L) (ml) mi ml ml
DNSS 16D 30 R_Jzzy 21859 | ze4 g
Sample hardness (B) Measured splke value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B {acteptable range
(mg CaCO/L) =75 to 125%,)
15 )| 025 (.
Sample measurements: .
Sample volume | Begin | End | Total Hardaess
Sample number Sample ID (1)) ml m! ml Multiplier {mg CaCOyL)
Blank w—“"“‘*
(should be « 0 mg CsCOVL)
odosi.od | CaVlowrt 0O\ 50 210 |3zp| 42 | tod g
————
/7
» 1/
= oy —
Note: If >15ml oftitrant is used, sample must be diluted.  Reviewed Date reviewed R
A
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Environmental Testing Solutions, Inc. -

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

1-0 i i 1 i { i i { i i | K .l . 4 ] i i i i i

09 | State and USEPA Mandated Control Limits -
08 L Limits Set According to £ 2 Standard Deviations ’
1 ]
0.7 | -
0.6 - -
= [ ]
QM) 0.5 *' ']
Q 04F i | -
89 [ | 1 ! | ' | 1 | | | 1 1 1 | | | ! | ! | ] ]

Uﬁ 1.0 S S S A N N SN S S B S S B S S S S R
09 USEPA Warning and Control Limits ]
5:?3 08 I Limits Set According to 10° % and 25" Percentile CVs 1
~ 3 . -
07 -
0.6 | -
0.5 .
04 | -
i ] | 1 | | 1 | 1 | 1 | i | l. | 1 | ] | l ]

o A% ;,m‘:'“;,ﬂ‘“ 96’ »'\%1\%» “3\ SH \\”1»9”3\0 QQ\ '“:\1 “10'5 301 o \6'“;»6' ,.\‘5”,_1“”‘,»

Test date

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

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

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




Environmental Testing Solutions, Inc.

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

State and USEPA: Laborutory Laberxtory USEPA USEPA .
Testpumber  Testdate  7-daylICy cT S Centrol Limits San Warning Limits Sass Centrel Limits Sars Wamning Limits Sase Centrel Limits cv
MKC’) (M,ch) CT-12S CT+28 CI‘-S;u- cr+ SL“ ﬂ'Sug CT"'Sug CT-SM, C'l"!-Su, CI‘-SA,. C'l'+8u

1 07-15-03 0.65

2 03-05-03 0.53 0.59 0.08 0.42 0.76 0.07 0.52 0.66 0.12 0.47 0,72 0.23 0.37 0.82 0.27 0.33 0.26 0.14

3 08-12-03 0.67 0.62 0.08 0.47 0.77 0.07 0.55 0.69 0.13 0.49 0.75 0.24 0.38 0.86 0.28 0.34 0.90 0.12

4 08-19-03 0.55 0.60 0.07 0.46 0.74 0.07 0.53 0.68 0.13 0.48 0713 0.23 0.37 0.83 0.27 0.33 0.87 0.12

s 10-07-03 0.61 0.61 0.06 0.48 0.73 0.07 0.53 0.68 0.13 0.48 0.73 0.23 0.38 0.84 0.27 0.33 0.8% 0.10

6 10-21-03 0.54 0.59 0.06 047 0.72 0.07 0.52 0.67 0.12 0.47 0.72 0.23 0.37 0.82 0.27 0.33 0.86 0.10

7 11-04-03 0.63 0.60 0.06 048 0.71 0.07 0.53 0.67 0.13 047 0.72 0.23 0.37 0.83 0.27 0.33 0.87 0.10 °

8 11.11-03 0.53 0.59 0.06 0.47 0.73 0.07 0.52 0.66 0.12 0.47 0.71 0,22 037 0.82 0.27 0.32 0.86 0.10

9 11-11-03 0.53 0.58 0.06 0.47 0.70 0.07 0.51 0.65 0.12 046 0.7t 0.22 0.36 0.81 0.26 0.32 0.85 0.10

10 120503 0.57 0.58 0.08 0.47 0.69 0.07 0.51 0.65 0.12 0.46 0.71 0.22 0.36 0.80 0.26 0.32 0.85 0.09

1n 01-06-04 0.66 0.59 0.06 048 0.70 0.07 0.52 0.66 0.12 047 o.M 0.22 037 0.81 '0.27 032 0.36 0.10

12 01-13-04 0.64 0.59 0.06 0.48 0.71 0.07 0.52 0.66 0.12 0.47 0.72 0.23 037 0.82 0.27 033 0.86 0.09

13 01-20-03 0.63 0.60 0.06 0.48 0.72 0.07 0.53 0.67 0.13 0.47 0.73 0.23 0.37 0.83 0.27 033 0.87 0.10

14 02-03-04 0.66 0.60 0.06 0.49 0.72 0.07 0.33 0.68 0.13 0.48 0.73 0.23 0.37 0.83 0.27 0.33 0.88 0.10

15 03-02-04 0.66 - 0.61 0.06 0.49 0.72 0.07 0.54 0.63 0.13 048 0.74 0.23 0.38 0.84 0.27 033 0.38 0.10 |

16 03.16-04 0.64 0.61 0.06 0.50 0.12 0.07 0.54 0.68 0.13 0.48 0.74 023 0.38 0.84 0.27. 034 0.58 0.09

17 04-06-04 0.60 0.61 0.0§ 0.50 0.72 0.07 0.54 0.68 0.13 0.48 0.74 0.23 0.38 0.84 0.27 0.34 0.338 0.09

18 04-13-04 0.64 0.61 0.05 0.50 0.72 0.07 0.54 0.68 0.13 0.48 0.74 0.23 0.38 0.84 0.28 034 0.89 0.09 -

19 04.20-04 0.63 0.61 0.05 0.51 0.72 0.07 0.54 0.69 013 0.48 0.74 0,23 038 0.84 0.28 0.34 0.89 0.09

20 05-06-04 0.63 0.6t 0.05 0.51 0.72 0.07 0.54 0.69 0.13 0.48 0.74 0.23 038 0.85 0.28 0.4 0.89 0.08 -’

Note: 7-41C;yy = 7-day 25% inhibition concentration. An estimation of the concentration of potassium chioride that would cause a 25% reduction in Pimephaks prowth for the test popubtion.
CT = Central tendency (mean 1C;).
S = Standard deviation of the IC;, vahucs,

Laberatery Contrel and Warning Limits . C ey .
Laboratory control and waming Emits were established using the standard deviation of the 1C;; values corresponding to the 10th and 25th perventile CVa.  These ranges are more strinpent than the confrol and warning fmits

secommended by USEPA for the test method and endpaint.
Sa19™ Standard deviation corresponding to the 10° percentile CV. (S, 30 =0.12)
Sazs= Standard deviation corresponding to the 25% percentile CV. (S,49 = 0.21)
USEPA Contrel and Warning Limits
Sars™ Standard deviation corresponding to the 75® percentile CV. (Syy5 = 0.38) -
Sxse™ Standard deviation corresponding to the 90% pereentlle CV. (Sy s ™ 0.45)
CV = Cocflicient of varution of the IC;, values,

v

USEPA. 2000, Undentanding snd A ting for Method Varabilty la Whole Pffluent Toticity AppBeations Under the Nath { Polhutant Discharge Elimiution Program. BPA-333.R-00-00). US Boviranmental Protection Agency, Cinclanatl, OM.

Organlins oltained from Aquatic BloSptews, Ine




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

et Environmental Testing Solutions, Inc.

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

1.0 T T T Y 7 T T T T T T T T | Ea— ) i T T

0.9 |-

0.8 |-
0.7 |-
0.6 |-
05

04 -

03

! | ! ! | 1 | f { ] 1 1

1 |

0 2 1 1] ! 1 ]

" 4] LAY LR - Y T A T L 15 I Q,QA o oA
RGP SR o R AR E R S o Lol Pt @ @

o o>

Test date

LY
B'QA o QA_\'S'Q& QA:&”:?QG»

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

— — Central Tendency (mean IC,9)

——— Laboratory Warning Limits (mean IC) £S5, 195 Spy0=10.12)

---------- Laboratory Control Limits (mean IC,5£S, 55, S, 0= 0.21)

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

—— USEPA Control Limits (mean IC, %S 2900 Sp 00— 0.45)




Environmental Testing Solutions, Inc.

Potassium Chloride Chronic Reference Toxicant Data
for Pimephales promelas

e U P oot

Precision of Endpoint Measurements

using Moderately Hard Synthetic Water

Contral Control Mean
Test number  Test date Survival Growth CT
o for Control Growth
(%) (mg/larvac) (mg/larvac)

1 07-15-03 100 0910

2 08-05-03 97.5 1.092 1.001
3 08-12-03 100 0.693 0.898
4 08-19-03 100 0.745 0.860
S 10-07-03 97.5 0.762 0.840
6 10-21-03 100 0.803 0.834
7 11-04-03 100 0.895 0.843
8 11-11-03 100 0.895 0.849
9 11-11-03 100 0.953 0.861
10 - 12-09-03 100 0.744 0.849
11 01-06-04 97.5 0.816 0.846
12 01-13-04 100 0.807 0.843
13 01-20-04 100 0.770 0.837
14 02-03-04 100 0.847 0.838°
15 03-02-04 97.5 0.566 0.820
16 03-16-04 100 - 0.686 0.811
17 04-06-04 100 0.708 0.805
18 04-13-04 100 0.780 0.804
19 04-20-04 100 0.784 0.803
20 05-06-04 100 0.832 0.804

Note: CV = CoefTicient of variation for control growth.

Ccv

(%)

6.7
6.5
9.7
29
20.0
5.7
74
7.5
116
22
4.6
33
16.5
52
48
7.3
120
938
5.5
5.5

CcT

for Control
Growth CV (%)

6.6
7.6
6.4
9.1
8.6
84
8.3
8.7
8.0
7.7
73
8.0
7.8
7.6
7.6
79
8.0
7.8
1.3

MSD

0.12
0.13
020
0.08
0.18
0.13
0.10
0.12
0.20
0.18
0.13

-0.10

0.13
0.11

0.08

0.08
0.14
0.11
0.08
0.10

PMSD

(€0

137

1.8

28.2
10.7
23.1
16.4
11.6
13.6
213
242
15.5
12,5
17.0
13.0
14.8
12.2
19.3
13.9
102
122

CT

for PMSD (%)

127
17.9
16.1
17.5
173
16.5
16.1
16.7
17.5
17.3
169
16.9
16.6
16.5
162
16.4
16.3
15.9
158

On average, the CV for control growth is 7.7% in Environmental Testing Solutions, Inc. Pimephales chronic toxicity tests.
Lower CV bound detcrmined by USEPA (10 percentile) = 3.5%.

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

MSD = Minimum Significant Difference

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

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

Solutions, Inc, chronic toxicity tests when a toxicant reduces Pimephales growthby 15.8% from the control

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

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

USEPA. 2000. Understanding and Accounting for Method Vmabxlxty in Whole EfTluent Toxicity Apphcabons Under the National Pollutant Discharge Ehmmahon Program.
EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH.

Organisms obtained from Aquatic BioSystems, Inc.

05-06-04



Control Growth
(mg/ initial larvae)

Cocfficient of Variation (%)
for Control Growth

Environmental Testing Solutions, Inc.

Pimephales prdmelas Control Growth and Coefficient of Variation
in Potassium Chloride Chronic Reference Toxicant Tests

1-50|1|_|llﬂ|lllilﬁll

125
1.00
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Test date

—e— Control Growth or Coefficient of Variation (CV)

~ — = Central Tendency (mean Contro! Growth or CV)

---------- Control Limits (mean Control Growth or CV = 2 Standard Deviations)
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PMSD (%)
S
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Environmental Testing Solutions, Inc.

Precision of Endpoint Measurements

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

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

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

! l 1 | | | { l l ! ! | 1 | 1 |

1.0‘5 4\& \53 Q&'“’ \\,03 \\6‘3

[}
.Y A Y (Y Y A
\QG'Q Q\' ‘5‘“& »‘S’Q"“Y“'L'Q Q,y\(v’3 ng(r“ Qk\‘b‘“ Q&np» “"(Q(,ﬁ

o'“ ROA o

Test date

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

~—— -——  Central Tendency (mean PMSD)

--------- Lower and Upper PMSD Bounds
Lower PMSD Bound ( 1o% percentile) = 9.4%, Upper PMSD Bound (90" percentile) =35%
(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint.)
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Environmental Testing Solutions, Inc, Page 1 of 5
Potassium Chloride Chronic Reference Toxicant Test Jim i‘”é:::.""':‘z:
(EPA-821-R-02-013 Method 1000.0) ool
Species: Pimephales promelas Sum”ermwm-'--

PpKCICR Test Number: 2.

Dilution preparation information: - Comments:
KCl CHM number: (KUY 02,
Stock preparaﬁon; 50 g KCVL: Dissolve 50 g KClin 1-L
Dejonized water
Dilution prep (mg/L) 300 450 600 750 500
-Stock volume (mL) 6 9 12 15 g
Diluent volume (mL) 994 991 988 985 982
Total volume (mL) 1000 1000 1000 1000 1000
Test organism information: Test information:
Organism age: ZT.S To  2S-Rous oW Randomizing template: | Red
Date and times organisms | p9-0S- o 130 To Moo HST | Incubator number and 3F
were born between: (=20 7o KST) shelf location:
Organism source: ARS Bary  O5-05-od Artemia lot number: 82000
Transfer bowl information: | pH = SU Temperature=  °C | Total drying time: 2400
: 1.6% 2.2 Date / Time in: 6$3-t| W30 °
Average transfer volume: S _pld Date / Time out: c&-1M- N30
9 Oven temperature: - BVC
Daily feeding and renewal information:
Day Date Morniag Afternoon Test initiation, Control water Analyst
feeding feeding time renewal, or batch used
time termination time HHS
. [
0 losowod 10D 19 os-p8od AN
! os-o-od | 1000 [I=e1S) 4o 0505-c4 :&(
2 losot-od | 1000 1S5 s os<es-04 it
3 losca-od | o4sd o2 izz2 os-os-od | XEK
“ las-m-ed | goem | w10 N30 oson-od | KEX
°_los-ivod | go00 | tked Wi jes.oted | KEK
6 lesaz-od | _mso ) Y1z o0s-\\-o4 KEK
7 losas-od | LA (423 ST KEK
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: O7, $20% 7-dav LCs, 13s.d
Average weight per initial larvae: 0.832 IR NOEC 450
Average weight per surviving larvae: |0, §32- 2 0.25 mp/larvae LOEC LoD
ChV s514.b
IC;s L34.11
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Species: Pimephales promelas PpKCICR Test Number: _>2

Survival and Grawt)’x Data

eSS U U RN . . UNES oS0 e MM | SR SR NTHEN. AT T ey moam  pess - 0N
. '

Day CONTROL 300 mg KCVL 450 mg KCUL
) A B C. D E F G | H 1 J K L
0 10110 {10 | 10]10{10] 10| 10]|10] /0] 10|10
! jol1o {00l 0|0
2 o] 1011010 /ol 10lto 20|10 | /0l 0|10
’ 1o o Lo [0 Lo Jo (1o | /0119179 ] s0
! 1o 0] ol olwoliolwl olro]a?] 0] 0
; o olololpliolnlinlpl 9]0 |0
6 to|o|to|rof o] o] oo |i0la |00
7 : i
1o 1o 1| o 16|, 10 A o | 10 |s0
A = Pan welght (mg) : .
A T R e o R S P R R R P P
B =Pan + Larvae welght J ‘) A X
(o) ol Ml al Gl | d S|P | 2| BIY| 2
ol N T s S S Pl i e s
C=Larvae yvetgh! (mg) o ) (o) o Q o lo] (o) ‘P o 0\0 %0
~A-B %:6\ %.'g\ /\{(\ Q}?‘ ":Z$ %:\0 {;& /\v4 %\_X Q}<\ ’\f, A\ v
\:;e:il:tgerlnhlalnumberof N & & | O 2] 6] N A s
LCI ltsitii)l number of larvae ogb 0"1 0:((\; 0‘$ 0 03 OfJ Of\ 0'% 0?’ 0 0"\
ottty 0.832 044 0.1971
T >3 10.0%

C

[ )
alculations and data

74 RED = 4~§"-
reviewed:

Comments:
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t Species: Pimephales promelas PpKCICR Test Number: 32

Survival and Growth Data

Day 600 mg KCV/L ' 750 mg KCVL 900 mg KCI/L
M N 0 P Q R S T U \4 W X
0 10 1o|1o]| 1ol o100 0] wp]i0] 10
d
‘ 10| 10|10 | 10] 57| 13| 24| | e84 |28 |y
) 2 0w |w]r1 [4]e [4] 2| 2|H
i ’ Mliclwlel e |22 ] |39
i 4 alio|agd|nl1|bL|e |sd|3|z]|2]|3
5 al ,d
9l olale |52 v 39]s [1#] 1Y 2]s?
6 alqd|a [0 b |24t 0 1 [ 2] 2
’ Algq |9 (w]dl |5|d O] |2]|=2
A = Pan welght (mp) . ’
B3° |6 | P el |03? |40 | 0% |ept |9 |w? |42
B = Pan +Larvae weight 0 0 L) 0\' X \
e S IR R I R I IO & |9
vl il L S N P N
Larvae weight (mg)=A~B P O 0 \0 ,bo O 4)0 . /\0 'L° 0
' S Pl il Pl PO Pl I Sl Il N i S
1 Welght per Initial number of KN ol | o6 N oLl W G Mol A
l: tl-“Cv;;rSlTlE)lnumberoﬂzrvae 0_'\\ 0"}> 0¥ 0{\ Q:‘)\ Df’ 0‘)‘ O:L / 0\ 0'\ 0’\'
R oo 0281 o1z
w7 T ien s 557 AN
o> .47 % 2> ® Calculntionsandd::{r‘:fi?wcd: é&_

Comments:




Environmental Testing Solutions, Inc.

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

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

Test samber: PpKOWCR # T2 (132 at 351 Depot SL)

Test dates: May 6-13,2004 Revetwed bys ,-/\/ st~
(A

Comentracen (sy/t. Repiicare Laist powvar of Padosmbaor ol [AePrewoghi{sg)] B~PaeeLlmvie |Larvie woght(mgl] Weght/ Servivisg [Mens wuight Swrvivingl Cortfinient of voristien | Woght 7 laical namder of Menn sorvival | Mens weight/ Laktiad | CarfTiriont of vartation] Parcent sodeattas Som
rves larvae weight (o) LY XY | sember of Mrvag (mg) | passbar of 1arvee (mg) |  Otees meytd g carivng I vee fong) (%) swabwr of tmvee o) comuad (W)
i ot by (W) (=g
A 10 10 14 96 23.30 3.340 0834 0u34 .
B 0 10 1497 23.26 8290 0129 0829
oty . X
Costrst C 10 10 1500 297 7170 0.777 ? 33 o117 1008 oa s Not applcable
D 10 10 14.76 2) 6% 8 3950 0889 0.339
E 10 10 14.94 2292 7.980 0.198 0.798
F 10 10 14 64 2304 8 400 0 840 0840
0.749 4. 3 A . .
300 (3 10 10 1490 2089 3 990 0399 141 0399 1009 0.749 1 100
H 10 10 14.77 22.38 7.580 0.758 . 0.758
1 10 9 14.92 23.37 $450 . 0939 084S
4 10 9 14 82 2299 3120 0 908 . 0817
L2 1] 5 A .
0 K 10 1o 18 2246 7550 0.159 ! 1 0139 gse bl . 42
L 10 10 14 63 22.33 1.680 0.768 0768
M 10 9 1528 2242 2.140 0293 0714
N 10 b 15.28 2208 6.800 0.756 0.7 40 0630
o0 o 10 9 1503 21.68 6630 0.737 i : 066, ns 6% 42 164
r 10 10 13 0% 2233 2.250 0725 0.72
Q 10 4 14 2 1782 310 0.8 0314
R 10 6 1523 2033 5.320 0117 0532
010! 136 [ .
78 S 10 3 14.98 19 41 4.430 056 2 0443 s 387 7 s
T 10 4 15.06 1769 2630 0658 0263
u 10 [ 000 [ [ 0000 0 000
v 10 1 14.79 15 86 1.070 1070 0.107
069 €18 8
laad w 10 2 14 65 1627 1.620 0t10 ! 0.162 18 s 7 bl
X 10 2 14 39 16.66 1.270 0835 [ Xkid
Deasetr’s MSD valee: 0.1014 MSD - Miaimum Significant Difference  *
PMSD: 1.2 PMSD = Percent Minimum Significant Difference R
- PMSD is a measure of tost precision. The PMSD if the minimum percent difference between the control and trestment that can be declared stafstically significant in & whole effuent toxdeiry test. On
rverage, a significant difference accurs for Envis J Testing Solutions, Ine. chronic toxicity tests when a toxicant reduces Pimephales growth by 15.8% from the control (determined through
reference toxicant testing).
Lower PMSD bound determined by USEPA (10th peroentile) = 9 4%,
Uppet PMSD bound determised by USEPA (S0th percentile) = 35%.
The lower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 Tab ries for Pimephales growth i chronic reference toxicant teste.
USEPA. 2000, Understanding and Accounting for Method Varisbility in Whote Effluent Toxicity Applications Under the Natlonal Pollutant Discharge Elimination Program. EPA-333-R-00-00), US Enviroamental Protection Agency, Cinciansi, OIL

Orgenisms obtained from Aquatic BioSysiems, Ine, 050604




Environmental Testing Solutions, Inc.
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/6/2004 Test ID: PpKCICR Sample ID: - REF-Ref Toxicant

End Date:  5/13/2004 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol:  CHRONIC-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: )

Cone-mg/L 1 2 3 4

- D-Control 1.0000 1.0000 1.0000 1.0000
300 1.0000 1.0000 1.0000 1.0000
450 0.5000 0.9000 1.0000 1.0000
600 0.9000 0.5000 0.5000 1.0000
750 0.4000 0.6000 0.5000 0.4000
500 0.0000 0.1000 0.2000 0.2000

- Transform: Aresin Square Root Rank 1-Tailed Number Total

Cone-mg/Il, ~ Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number
D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40
300 1.0000 1.06000 ‘1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
450 0.9500 0.9500 1.3305 1.2490 1.4120 7.072 4 14.00 10.00 2 40
600 0.9250 0.9250 1.2898 1.2490 1.4120 6.318 4 12.00 10.00 3 40
*750 0.4750 0.4750 0.7602 0.6847 0.8861 12.679 4 10.00 10.00 21 40
*500 0.1250 0.1250 0.3520 0.1588 0.4636 41.232 4 10.00 10.00 35 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.92857897 0.384 -0.1721673 0.40024071
Equality of variance cannot be confimmed )
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 600 750 670.820393

Treatments vs D-Control

Organisms obtained from Aquatic BioSystems, Inc. - - ) 05-06-04
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Environmental Testing Solutions, Inc.
Statistical Analyses

. Maxinrum Likelihood-Probit
Parameter Value SE 95% Fiduclal Limits Centrol Ch-Sq Critieal P-value Mu Slgma Iter
Shope 10.7818342 267549798 2.26721575 19.2964727 0 903325033 7.81472778  3.0B-02  2.8665481 0.09274851 g
Itereept  -25.906675 T.654427S1 -50.266379  -1.546871
TSCR 10
Polnt Probits __me/l._ 95% Fiducial Limits 09 ] [
BCUL 2674 447.489343  71.403081 568.981727 9]
ECOS 3355 S17.595358 141027223 624332242 0.8+
EC10 3718 $59.353165 201744515 659.152452 07]
ECIS 3968 $89.414001 255.858799 686.432538 i
EC20 4158 614453445 307.795656 711799813 2061 i
EC25 4326 636731119 358.999996 731750326 Sos]
EC10 4747 696707575 507.954201 840925223 s /
ECS0 5000 T35.441443 $93.056733 960.193138 041
EC50 5.253 776328752 658.585098 1152.69887 0.31
ECTS 5674 849387199 733427397 166935492 02] |
BCE0 5842 880252399 TST.I6TS34 1954.75218 R |
rCes 6036 917.647234 782852167 2358.4432 011
EC90 6282 966963508 B13.449247 299772321 00 . / i
BC9S 6645 104497479 BS1.247706 4296.2007
- 10 1 0000
BCY9 7.326 1208.68584 939.202499 8458.36393 ! b o 1000 !
Significant hetcropencity defected (p = 3.00E-02) ose mglL
Dose-Respense Plot
1 o
09
08
0.7
z
Zos
z°° 1
& 0.5
z
QO." .
~
03]
02 1
014 . 1
0] — : r .
o
Q
o

Organisms obtained from Aguatic BioSystems, Ine,

05-06-04
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Environmental Testing Solutions, Inc.
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  5/6/2004 Test ID: PpKCICR Sample ID: REF-Ref Toxicant

End Date:  5/13/2004 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: ~ CHRONIC-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:

Conc-mg/L 1 2 3 4

D-Control 0.8340 0.8290 - 0.7770 0.8890
300 0.7980 0.8400 0.5990 0.7580
450 0.8450 0.8170 0.7590 0.7680
600 0.7140 0.6800 0.6630 0.7250
750 0.3110 0.5320 0.4430 0.2630
200 0.0000 0.1070 0.1620 0.1770

Transform: Untransformed 1-Tailed Isotonic
Cone-mg/l,  Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mezn
D-Control 0.8323 1.0000 0.8323 0.7770 0.8890 5.500 4 ’ 0.8323 1.0000
300 0.7488 0.8997 0.7488 0.5990 0.8400 14.063 4 1.886 2.2%0 0.1014 0.7730 0.9288
450 0.7973 0.9579 0.7973 0.7590 0.8450 5.115 4 0.791 2290 0.1014 0.7730 0.9288
*600 0.6955 0.8357 0.6955 0.6630 0.7250 4,158 4 3.089 2.290 0.1014 0.6955 0.8357
750 0.3873 0.4653 0.3873 0.2630 0.5320 31.736 4 0.3873 0.4653
200 0.1115 0.1340 0.1115 0.0000 0.1770 71.922 4 0.1115 0.1340
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93554729 0.844 -1.0559471 2.44966567
Bartlett's Test indicates equal variances (p = 0.16) 5.24058199 11.3448668
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Duanett's Test 450 600 519.615242 0.10139043 0.12182689 0.01414623 0.0039206 0.04582928 3,12
Treatments vs D-Confrol
05-06-04

Organisms obtained from Aquatic BioSystems, Inc.




Environmental Testing Solutions, Inc.

Statistical Analyses

Linesr Interpolation (200 Resamples)

Point me/L SD 95% CL(Fxp) Skew
Kos* 210.70 145.29 35.59 680.44 0.4028
Iclo 496,40 118.24 26.17 625.81 -1.1384
Ic1s 57694 59.09 381.96 634.42 -3.1734 10
1C20 614.45 1338 566.22 646.83 «1.4294 00 ]
IC25 634.70 11.40 606.67 612.97 0.5436 i
IC40 695.45 19.33 65243 773.70 0.7127 0.8 1
I1C50 735.98 21.94 679.54 808.16 0.2319 074
* indicates IC estimate less than the lowcest concentration
é 0.6 4
205 -
204 .
04 ]
0.3 4
4
0.2 4
i 0.1 e
0.0 o= g ~ v v—r——y—r—y—y=
0 200 600 800 1000
Dose mg/L.
Dose-Respanse Plot
© 1
09 ¢4
.8 4
083 1-tail, 0.05 level
0.7 4 of significance
% 0.6 4
2
0053
Fy
0 044
~
0.3 4
0.2 4
0.1
0 Y T -
T 8 3 8 R
o
Q
Q

Organisms obtained from Aquatic BioSystems, Inc.

05-06-04
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Environmental Testing Solutions, Inc.

Page 4 of 5

Species: Pimephales promelizs

Daily Chemistry:

PpKCICR Test Number: _32_ -

A Slmidome NN NN N T e

Day -
0 1 2
Analyst| oM Iuel, e 2N A\ | Beh
Councentratio | Parameter 1 Ty { s
1} Ay % 2.¥ 1' "
CONTROL | pH (S.U) 1. . £.
DO (mg/L) 14 e ) s.o 1L 14 %8
Conductivity :
(umhos/cm) Jo=x 531\ . 298
Alkalinity B : '
(mg CaCOy/L) L4 [ \ PHETS
Hardness iﬁﬁ 77 S \
(mg CaCO,y/L) 82 ”ﬁ \’4 E’ﬁ daads) ?‘-"~ 3
Temperature
(OC) p 25"3 2qo l 2S'O '2.“‘ .“‘ 25-2
pH (S.U.) 1.72 =240 8.05 || T1.Lb |1z
DO (mg/L) 14 Fb 6.2 a.-L &0 | 33
300 mg KCVL | Conductivity AR Aot ST 2 2300
(¢mhos/cm) 85L ?.?E.,, % Sﬁ;{r 11 ¥ &40 : %@rﬁ
;Eg'p erature 3 | 240 |t | 2dd | 250 | 242
pH (S.U.) 7.72 G [ gaoz | bz | 132 | 32
DO (mg/L) 8.0 +3 8.2 1S £.0 he
450 mg KCVL | Conductivity AR RN e
(umhos/cm) 1070 gﬁ)%%:ﬁ:} 1130 ﬁg‘?ﬁh 7 nzo b‘?%ﬁ* S
T t
coTe L asd |l f st | 3 |2 | e
pH (S.U.) 1.13% 338 3.0l .2 72 | el
DO (mg/L) 8.0 *3 8.2 1.5 €.0 ’kf i
600 mg KCVL | Conductivity AGIREEE TSR 2 23l
{(umhos/cm) 1325 ’.&{r-zfi‘ h 1330 I3 ;Zr.}fé‘-aﬁz 1310 u&ix'é %
-}Eg\per_ature '_1.5'7- 24,1 25.1 4.3 5.2 | z4.2
pH (S.U)) 773 1335 1800 | 262 | 333 | 354
DO (mg/L) Bo +8 8.2 | 94 &\
750 mg KCVL | Conductivity FEEIE R R e
(pmhos/cm) ISBo 1&3%@%% lo1o ﬁg*ii’}%"@% 1S40
corre L zse | oz | zso | 243 | 1 | 2uz
pH (S.U.) .74 37 149 113 | =30
: DO (mg/L) 8.0 38 163 £ L ‘j‘.qk,
900 mg KCVL | Conductivity ST ) aﬁ%"""‘ 2]
(pmhos/cm) /810 %fk Srsadl 1870 1§00 [SIGREEEh
'({,Er;lperature 25.3 | 24.1 2.0 s | Juz
STOCK Conductivity ] SRS EEOI IS,
(umhos/cm) T7l000 4-.‘,'3;{:‘“?:‘2}»& —K || § ti| 7L000 —;%1& oo
Initial Final Initial Initial Final
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Species: Pimephales promelas

PpKCICR Test Number: |37,

Day
3 4 ' 5 6
Anmalyst | /g | o M Y ¢ CAA o )
Concentration | Parameter e A R R G N R R N R st e B PR e ?9’.-
CONTROL | pH (S.U) 7.82 | 150 ‘ 1.49 .
DO (mg/L) 6.3 16 3.0
Conductivity ¥
(umhos/cm) 300 202
Alkalinity ’
(mg CaCOyL) |\ LZ-
Hardness
(mg CaCO/L) \vb &2
Temperature
C) P 24.6 | 24.3 | 244 | 24.3 250 | 24t |2s.3
pH (S.U) 62 132 |Ly
DO (mg/L) G-l ) 1.3 1.8
300 mg KCVL | Conductivity : Wﬁ
(umhos/cm) @2[, e -._..,w% §43
'(I;g)nperature 29.8 | 24.3 24.0 ALz 250 | %3 as 2.
pH (S.U) 303 | 1z | 1149 '1 ] 111 .32 o2
DO (mg/L) S.2 Ao 3.0 -1.4 1.3 1.8
450 mg KCVL | Conductivity e »‘f»’»r : Rhva
e | M20 BB 1120 g" nso [ wwo
(T‘,ec';‘p"“‘“"' .8 | 243 2.8 | 24.2 2so | 243 | 253
pH (S.U.) 03 [l {11.719 | qde | .92 135 |1y
600 mg KCI/L | DO (me/L) 5.2 1.9 8- .0, 2.9 T cf 1.8
' Conductivity s BN ; 2
(mhos/cm) 13€0 | WA @ 1330 i“«-'# (YLo [l “‘""niii 1400
coyperatre | v | 243 | 44 | 243 | 250 | w3 | =S
pH (S.U) O3 ’1 Sﬁ 1.8 -1.5% 1.1 JH 2.3
DO (mg/L) 8.2 8-l - | 1w B.O -5 14 2.b
750 mg KCUVL | Conductivity BRSO R gRien N ENER
(umhos/cm) Joso i?}'?& Wio 4%;% 1700 §' o] oo [ERES
'(ro::';‘Perature 248 | w2 ;,_‘ 4 243 250 243 2.3
pH (S.U) . 103 | q.¢ .17 .53 0oz 1 dd 1765
DO (mg/L) S.( 1.9 8.2 '{l.gi B 0{{-7.—1 - 8o
900 mg KCVL | Conductivity FRR S TR
oo | 1920 |0 re00 B0 000 |HEeEE| 1m0 [
T t
cop ) 2ee | 243 244 25.0 | 244 | 253 |2 ‘
STOCK Conductivity e lRag @ ' | e ﬂé%{.ﬁl;;
: (umhos/cm) R J T1dona —c &x%@(, 4700 |G
Initial Final Initial Initial Final Initial Fmal




Environmental Testing Solutions, Inc.

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

\20—r—TT7—TT 77T TT—TT 1T

115

State and USEPA Mandated Control Limits
Limits Set According to £ 2 Standard Deviations

Lol Lamusoeldccording 1o =2 olandard Deviations | ... |

i i

1.05 | -

= 100} .

Q

< - |

S 0.95 |- .
o9 B TR TN VNN HRNS SSUNR N DN SN SO DU NN TR SN SR (SN MU N U S |
v 15 | IR T DR E N B B A R R B E R HE e 0 S B S

Q - o -

=4 - , . -

2 . Laboratory Warning and Control Limits .

2 1.3 |- Limits Set According to 10" and 25" Percentile CVs 7

- .

[ 11 1 1 ] 1 I R N 1 11 | I N DR I
¥ 01' »1 & s‘b m‘b Q‘S »‘3 »‘5 @ .s I\ s‘ﬁ »‘5 o ,m o m Q"

Test date

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

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

——— Warning Limits (meanIC,, £S§, ;)

---------- Control Limits (mean IC,, £ §, ,, or 2 Standard Deviations)
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Environmental Testing Solutions, Inc.

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

State and USEPA Laboratery Laberatery USEPA USEPA
Test pumber Testdate  7-day IC,, CT S Ceontrol Limits Sate Warning Limits Sass Control Limits Sass Warning Limits Sasn Contrel Limits - cv
(M-NIG) (B/LNICI) CT-2S CT+2S CI'-SM. CT+ SA_" Cr-Sug CI‘+S“, CI‘-S“, CT+ SL” CT-SM. C’l’+ SL’.
1 12-06-02 1.03

2 12-11-02 1.04 103 ° 000 1.03 1.04 0.08 0.95 1.12 0.18 0.86 121 0.46 0.57 1.50 0.64 0.39 1.67 0.00
3 12-18.02 1.04 1.04 0.01 1.02 1,05 0.08 0.95 1.12 0.18 0.86 121 047 0.57 1.50 0.64 0.39 1.68 0.01
4 01-07-03 0.96 1.02 0.04 0.94 1.09 0.08 0.94 1.10 0.17 0.84 1.19 046 0.56 1.48 0.63 0.39 1.65 0.04
5 02-04-03 0.99 1.01 0.03 0.94 1.08 0.08 0.93 1.09 0.17 0.84 1.18 0.46 0.56 1.47 0.63 033 1.64 0.03
6 03-05-03 1.05 1.02 0.04 0.95 1.09 0.08 0.94 1.10 0.17 0.85 119 0.46 0.56 148 0.63 0.39 1.65 0.03
7 04-08-03 1.03 1,02 0.03 0.96 1.08 0.08 0.93 110 0.17 0.85 L19 0.4§ 0.56 148 0.63 032 165 0.03
8 05-06-03 1.05 1.02 0.03 0.96 1.09 0.08 094 1.10 0.17 0.85 1.20 046 ° 0.56 148 0.63 0.39 1.66 0.03
9 06-04-03 1.07 LO3 0.03 0.96 1.09 0.08 098 - 1.11 017 0.85 1.20 0.46 0.57 1.49 0.64 039 1.67 0.03
10 07.08-03 1.03 1.03 0.03 0.97 1.09 0.08 0.95 L1 0.17 0.85 1.20 0.46 0.57 149 0.64 039 1.67 0.03
11 08-05-03 1.04 1.03 0.03 0.97 1.09 0.08 0.95 .11 0.17 0.85 1.20 0.4§ 0.57 149 0.64 039 1.67 0.03
12 09-10-03 " 1.08 1.03 0.03. 097 1.09 ° 0.08 0.95 1.11 0.18 0.86 121 0.46 0.57 1.49 0.64 0.39 1.67 0.03
13 10-07-03 1.02 1.03 0.03 0.97 1.09 0.08 095 . .11 0.18 0.85 1.20 0.46 0.57 149 0.64 0.39 1.67 0.03
14 110403 1.08 1.03 0.03 0.97 1.09 0.08 0.95 1.12 0.18 0.86 1.21 0.47 0.57 1.50 064 ° 039 1.67 0.03
15 12-04-03 1.08 1.04 0.03 0.97; 1.10 0.08 0.95 1.12 0.18 0.86 1.21 0.47 0.57 150 0.64 0.39 1.68 0.03
16 01-06-04 1.06 1.04 0.03 0.98 1.10 0.08 095 1.12 0.18 0.86 "1.21 0.47 0.57 1.50 0.64 0.39 1.68 0.03
17 02-03-04 1.06 1.04 0.03 0.98 1.10 0.08 096 .12 0.18 0.86 1.22 0.47 0.57 1.51 0.64 039 1.68 0.03
13 03-03.04 1.07 . - 1.04 0.03 0.98 .10 0.03 0.96 1.12 0.18 . 086 122 0.47 0.57 1.51 0.65 0.40 1.6%9 0.0
19 04-06-04 1.07 1.04 0.03 0.98 .10 0.08 0.96 .13 0.18 0.87 1.22 0.47 0.57 1.51 0.65 0.40 1.69 0,03
20 05-04-04 1.07 1.04 0.03 0.98 1L10 0.08 0.96 1.13 0.18 0.837 122 047 0.57 1.51 0.65 040 1.69 003

Note:  7-d ICyq = T-dsy 25% inkibition concentration. An estimation of the concentration of sodium cHoride that would cause & 25% reduction in Ceriodophnia seprodustion for the fest population.
CT = Centnl lcndmcy (mean IC,,).
S = Standard devistion of the IC;; values,

Lzberatory Centrel and Waming Linits
Laborstory control and waming limits werc estsblished using the standsrd dcvuhon ol the ICyy values commesponding to tho 10th and 25th percentilo CVs.  Thesa ranges arc more stringeat than the control and waming

Timits rocommended by USEPA for the test method snd endpoint.
Sa1e = Standand deviation commesponding to the 10® percentile CV. (S, 1= 0.08)
. Saas ™ Standard devistivn corrosponding to the 25 percentile CV. (Saas = 0.17)
USEPA Centrol and Warning Limits
Sass = Standard deviation corresponding to the 75% pereentile CV. (S99 = 0.45)
Sase= Standsrd deviation comresponding to the 90® percentile CV, (S, 0 =0.62)
CV = Cocfficient of variation of the ICyy values.

USEPA. 2000, Understanding and Accounting for Method Variability in Whole Efffuent Toxicity Applications Under tho Natione! Pollutant Discharge Flimination Program. EPA-833-R-00-003, US Environmentsl Protection Agency, Cincinnati, OLL

03044
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7-d 1C,; (g/L NaCl)

- dirvironmental Testing Soiutions, Inc.

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

—e— 7-day IC,,=25% inhibition concentration. An estimation of the concentration of sodium chloride that would cause a
25% reduction in Ceriodaphnia reproduction for the test population.
- — — . Central Tendency (mean IC,,)
—_— Laboratory Warning Limits (mean IC,; +S, ,,, S, ,,=0.08)
---------- Laboratory Control Limits (mean IC, %S, ,,, S, ;5= 0.17)
— — USEPA Warning Limits (mean IC,; £ S, ., S, ;5= 0.45)
—— USEPA Control Limits (mean IC,; £+ S, o, S, 4= 0.62)
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Environmental Testing Solutions, Inc.

Precision of Endpoint Measurements

Sodium Chloride Chronic Reference Toxicant Data

for Ceriodaphnia dubia
using Moderately Hard Synthetic Water

Test Control  Control Mean
number Test date Survival  Reproduction cr
for Control Mecaa
(%) (offspring/fernale) Reproduction
(ofTspring/female)

1 12-06-02 100 29.7
2 12-11-02 100 338 318
3 12-1802 100 305 313
4 01-.07-03 100 33.2 31.8
s 02-04.03 100 323 31.9
6 03-05-03 100 28.7 314
1 04-11.03 100 263 30.6
8 05-06-03 100 27.6 30.3
9 06-04-03 100 25.9 29.8
10 07-08-03 100 25.0 29.7
11 08-05-03 100 333 300
12 09-10-03 100 293 30.0
13 10-07-03 100 334 30.2
14 11-04.03 100 31.0 30.3
15 12-04-03 100 304 303
16 01-06-04 100 30.6 303
17 02-03-04 100 30.7 303
18 03-03-04 100 29.0 303
19 04-06-04 100 28.1 30.1
20 05-04-04 100 32.5 303
Note: CV = CocfEcient of variation for control reproduction.

cv

(%)

11.0
13.7
74
7.0
8.1
5.1
6.2
10.8
59
11.6
6.6
4.3
8.0
7.3
9.7
4.4
7.2
7.8
6.2
6.4

107

for Control

Reproduction
Cv (%)

123
10.7
9.7
9.4
8.7
8.3
8.6
8.3
8.7
8.5
8.1
8.1
8.1
8.2
719
1.9
7.9
78
7.7

MSD

3.0
29
29
2.9
217
3.5
25
3.2
26
3.2
4.7
3.1
3.2
2.6
3.6
s
27
3.0
28
33

PMSD

%)

10.0
8.5
9.4
8.6
8.4
12.1
9.6
11.5
10.1
109
14.1
107
9.5
8.3
11.8
115
8.8
10.3
10.0
10.1

CcT

for PMSD (%)

9.2
9.3
9.1
9.0
9.5
9.5
9.7
9.8
9.9
10.3
10.3
103
10.1
10.2
10.3
102
10.2
10.2
10.2

On average, the CV for control reproduction is 7.7% in Environmental Testing Solutions, Inc. Ceriodaphnia chronic loxicity

tests

Lower CV bound delermined 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 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

Eavironmental Testing Solutions, Inc. chronic toxicity tests when a toxicant reduces Cerfodaphnia reproduction by 10.2%

from the control.

Lower PMSD bound delermined 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 Ceriodaphnia reproduction

reference toxicant tests.

in chronic

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 Environmeatal Protection Agency, Cincinnati, OH.

05-04-04



Environmental Testing Solutions, Inc.

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

Control Reproduction \
(offspring/female)
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—— Control Reproduction or Coefficient of Variation (CV)
— -— Central Tendency (mean Control Reproduction or CV)

---------- Control Limits (mean Control Reproduction or CV + 2 Standard Deviations)
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Environmental Testing Solutions, Inc.

Precision of Endpoint Measurements

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

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

—— —  Central Tendency (mean PMSD)

--------- Lower and Upper PMSD Bounds
Lower PMSD Bound (10 percentile) = 11%, Upper PMSD Bound (90™ percentile) = 37%
(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint.)
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Environmental Testing Solutions, Inc. Page 1 of 6
. S T
Jlm  Gre e Surer o
SumnerssiEs,
z«wmun 104408
Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia
CdNaCLCR#: 22
Dilution preparation information: Comments:
NaCl CHM number: CAH 0LO
Stock preparation: 100 g NaCl1 (dissolve 50 g NaCl in 500 ml
deionized water)
Dilution prep (mg/L) 600 800 1000 1200 1400
Stock volume {mL) 9 12 15 18 21
Diluent volume (ml) -| 1491 1488 1485 1482 1479
Total volume {mL) 1500 1500 1500 1500 1500
Test organism information: Test information:
Organism age: < 24-hours old Randomizing template: | RrLoué.
Date and times organisms | g5-g3-o4 M2 TO 181 Incubator number and I
were bom between: shelf location: 25|
Organism source: od-21-o4 A= YCT batch: ABS |oy-z1-cH
Transfer bowl information: | pH =79 SU Temperature =4.1°C | Selenastrum batch: ABS | oH-z1-O4

Daily renewal information:

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

0 05-04-04 t3ss od- zs-oy C}(

t sosoll i ou-2¢-0l - A

2 |osouod 14060 o422t d T T

’ os-01-0d \2dg 0s-05-o4 i\

4 os-ok-o4 140\ 0s-05-04 3\

3 o5-ca-oM 1243 {

6 o510-o4 12350

7| esanod 1400
Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: Na YA <20% 7-day LC50 -2 1aYe)
% Adults having 3" Broods: 1007, 280% NOEC 1000
% Mortality: o7 $20% LOEC 1200
Mean Offspring/Female: 2.5 2 150 offspring/female | ChV (s
% Cv: Lo-qo?o <400% Iczs ’01 (\~0
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Environmental Tcstin-g Solutions, Inc,

Page 2 of 6

Species: Ceriodaphnia dubia

CONTROL

CdNaCLCR#: 22

Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O O (®) ®) Ol O O O O |O
Adult mortality | w — | (. | - LS I
2 Young produced o) (@) 0 ®) (0] ) (@) 0 (@) (®)
Adult mortality ol uw v L | u [ i W N .
3 Young produced 0 Ol O (@) Q) (@) 0O (@) Oy )
Adult mortality L | LS ) L L_ |- LU
.4 Young produced ) (X 4 e 3 L ! L Y S |
Adult mortallty | ] (. LU i i T L L W B
s Young produced 13 1 13 ] 1\ 4 2 x|y 13| 13 |1
Adult mortality L wl — |- . |G L (S .
6 Young produced <S5 O Ol OO {10 (@) \S 1S | Vo
‘ Adult mortality [ [ [ | U (U | L L L
7 Youngprodueed F 1O | 17 |1 [t 2 1A VA TO |1 O @)
Total young produced 3t [3d |al |=d z8 | 33 |as (ad |32 &3
Fina! Adult Mortality — - L [ g | L )
X for 3" Broods pd > | X >< 7~ | > S | S< >< P
Concentration:
% Mortality: 0%
Mean Offspring/Female: 32.5
600 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 I 3 4 5 6 7 8’ 9 10
1 Young produced O O O Ol O (@) (@) O 10 Q
Adult mortality | Uy [ | W | - (S U U U I W B W
2 Young produced (@) @) (@) O O1 O al O O Q
Adult mortality (U (W o\ _ | - | [
3 Young produced ol O Ol O A Q (®) 6 6 O
' Adult mortality | G Ly I (- [ - —
4 Young produced > L Y J (o ¥ L 9 S 3
Adult mortality [ LU I U (e U B W | [ | G I
[3 Young produced 12 ] 1y \2 "'-‘ 1\ \S 13 1\ 1\ 14
Adult mortality w w - (- |- — A |
6 Youngpredueed | () | (O [8) O O (@) A [®) 1o 1
Adult mortality L | G B N ) WO [ W | | |
7 Young produced 13 W 1S (VT Ll_ 1§ 0 'ﬂ O O
Total young produced 28 | 3o 3\ |35 31 | A9 3L | 3l |32 33
Final Adult Mortality [ C i Y & LR L A
Concentration:
% Morality: Ot
Mean Offspring/Female: 33i2
% Reduction from Control: | ~2.2°Z

+* seuTt
6r00D



Page 3 of 6

Species: Ceriodaphnia dubia
: CdNaCLCR#: __ 22

800 mg NaCl/L Survival and Reproduction Data
. Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced (@) Ol O O Ol O Ol O Ol o
Adult mortality Ol U U W O] CT OO
2 Young produced Ol O | O O (0] O O 0O 0 o)
‘Adult mortality (- LU I U B W - ] L] «u [ N .
3 Young produced [@) Ol O O | O O ol O O 10
Adult mortality [ [ (U L - | - — |\ | U A [
4 Young produced =Y L = U 3| S <) [ K]
Adult mortality [ — [ (Ol | S I W — L I W w
5 Youngprodueed | 12 | 13 ] 43 114 [4a3 [V iz [ T2z
Adult mortality (W | u [ A ] - |- |
6 Young produced O o) O L 1O |ty O O | 1S |18 # care.ovel.
Adult mortality (U U | o | u - |
7 Young produced 14 5 s 0 171 1S |17 (3 O 0O
Total young produced 2|z (a3 [3S 21 3o 34| 3i 33 3“}
Final Adult Mortality _ | (N _ o ]
Concentration:
% Mortality: d’
Mean Offspring/Female: 2.8
% Reduction from Control: | —0.4%
1000 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced 0O Ol O O Ol O O OloO 10
Adult mortality Cl Ll e T OF o () -
2 Young produced | Olo 161 01O (@) O Ol O
Adult mortality 1 |- | |- |- [ - . |
3 Young produced @) [e) O (@) O (@) O (@) O @)
Adult mortality | |- — = |- L |- |- | [
4 Young produced [N [ S| 3 Y o [ y = S
Adult mortality _ u w - - - - |
3 Young produced . 12 | 1S IO I3 |'13 1\ 1d 10 110 \"'{
Adult mortality | [ S [ S [ w U | S R .
6 Young produced O] b ™} O O [O O O [6) 15| Fenrs
Adult mortality | | U L o | | — oves
7 Young produced |l-{ O 118 \ 31 1d |17 1 |13 15 O
Total young produced 20 31 32 2‘1 3‘ a2 aq 21 25‘ 34
Final Adult Mortality [N N [ N R | S - O L= -
Concentration:
% Mortality: O%
Mean Offspring/Female: 3LS
% Reduction from Control: | 3.\%,
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Environmental Testing Solutions, Inc. Page 4 0f 6

Species: Ceriodaphnia dubia
' CdNaCLCR#: _ 22

. P . 1

- DR - QR - - T

. ., B .
. . -

1200 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 T 8 9 10
3 1 Young produced Ol O Ol OO (@) Ol O Ol O
5 Adult mortality O O ] ] | (U R W I W w
"3{ ' 2 Young produced o) o) O | O 0 O O > [e) (o)
B Adult mortality ] U] | | — | | N -
E.é : 3 Young produced | (7 @) O OO O O (@) o) 0O
BAE Adult mortality Ol W -
; 4. Young produced (®) O 2 3 0 3 ) 2. 2 O
l : XTI T I T N ) T e e -
v 3 5 Young produced \ [ 4 m 3 o 2 3 d |1 3
' Adult mortality L (W L\ ] - [ - [ L -
E 6 Young produced o ClO 1! 0O O [®) OO0 O
" Adult mortality o | - | - |- o ] U . (U L U I
‘ 7 Young produced Tliol S o =1 q 1o Juy O 2
E T Total young produced ‘q T q "‘l ) 0 18 } 5 q ‘p s
e Final Adult Mortality (Y N I I ) By I = B e
l ) Concentration:
& % Mortality: 7
‘t}* : Mean Offspring/Female: 1.4
L % Reduction from Control: | ;4%
S
g 1400 mg NaCl/L Survival and Reproduction Data
! . Replicate number
LR Day 1 2 3 4 5 6 7 8 9 10
N 1 Young produced ) O K<l e) O 1O O e el
i Adult mortality ol « L [ — o] | )
- 2 Young produced ) O O ol e @) O O Ol .
< Adu!t mortality G - | |- . [ |- —
I 3 Young produced O [e) 0 @) Q O (@) Q) Ol1Q .
. Adult mortality A\ - |- [ A (W L\ R — —
R 4 Young produced \ 2 ) 2 21 21 1\ \ 1 O
! Adult mortality L— | R W I [ [ — Ol - |
o H Young produced | ° (Y 3 3 i 7 3 <] 2 [ O
oo Adult mortality | [ |V | w [ (U w \Q
,R’ 6 Young produced O O Ne) ) O O (@) | [@) \
"x,"-"\ Adult mortality — |\ (N — — (- (U — \
¥ 7 Young produced \ o 1 S O 1 3 S D v
[' " Tota) young produced 2 |1 4 & L § 10 & 10 o)
Ky Final Adult Mortality WA N R W S S N WOt ENN WY i W A W R W U
Concentration:
% Mortality: 10%
Mean Offspring/Female: L.
% Reduction from Control: | 19.4%

-\Lu.M»(a\rC«.
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Veriflication of Ceriodaphnia Reproduction Totals
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CdNaCICR #51 (#22 at 351 Depot St.)

Environmental Testing Solutions, Inc.

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

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

Test number:
Test dates: May 4-11, 2004 Revelwed by: ¢ q / UMAOA__
N1
Contentration Replicate number Survival | Average reproduction Cocflicieatof | Percestreductien frem
(mg/L NaCl) 1 2 3 4 5 6 7 2 9 10 (%) (offspring/female) varistion (%) coatrel ()
Coatrol k)| 34 i 34 28 - 3 35 34 32 33 100 325 64 Not applleable

600 ! 28 36 3t 35 31 39 36 31 32 33 100 312 98 22
300 30 34 33 3s 34 30 34 31 33 34 100 323 55 0.9
1000 30 »n 32 29 kil 32 34 27 29 34 100 318 9.4 3.1
1200 14 16 9 17 10 18 15 9 6 5 100 119 393 63.4
1400 2 11 4 8 6 8 10 8 10 0 % 6.7 54.5 794

Dunnett’s MSD value: 3.291 MSD = Minimum Significant Difference

PMSD: 10.1 PMSD = Percent Minimum Significant Difference

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Efflu

Agency, Cincinnati, OH.

PMSD is & measure of test precision. The PMSD is the minimum percent difference between the controt and treatment that can be declared statistically
significant in 2 whole efMluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, Inc. chronie toxicity tests
when 2 toxicant reduces Ceriodaphnia reproduction by 10.2% from the control.
Lower PMSD bound determined by USEPA go* 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 faboratories for Ceriodaphnia reproduction in chronic

reference toxicant tests,

ent Toxicity Applications Under the Nationa! Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental Protection
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Environmental Testing Solutions, Inc.
Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  5/472004 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant

End Date:  5/11/2004 Lab ID; ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sanmle Date: Protocol:  CHRONIC-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Cormuments: :

Cone-mg/L 1 2 3 4 5 6 7 8 9 10

D-Control 31.000 34,000 31.000 34.000 28.000 33.000 35.000 34.000 32.000 33.000
600 28.000 36.000 31.000 35.000 31.000 39.000 ~ 36.000 31.000 32.000 33.000
800 30.000 34,000 33.000 35.000 34.000 30.000 34.000 31.000 33.000 34.000
1000 30.000 37.000 32.000 29.000 31.000 32.000 34.000 27.000 29.000 34.000

1200 14.000 16.000 9.000 17.000 10.000 18.000 15.000 9.000 . 6.000 5.000
1400 2.000 11.000 4.000 8.000 6.000 8.000 10.000 8.000 10.000 0.000
Transform: Untransformed 1-Tailed Isotonic
Cone-mg/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Measan °
D-Contral 32.500 1.0000 32.500 28.000 35.000 6.364 10 32.850 1.0000
600 33,200 1.0215 33.200 28.000 39.000 9.817 10 -0.486 2.287 3,291 32.850 1.0000
800 32.800 1.0092 32.800 30.000 35.000 5.529 10 - 0,208 2.287 3.291 32.800 0.9985
1000 31.500 0.9692 31.500 27.000 37.000 92.376 10 0.695 2.287 3.291 31.500 0.9589
*1200 11.900 0.3662 11.900 5.000 18.000 39.306 10 14,314 2.287 3.291 11.900 0.3623
*1400 6.700 0.2062 6.700 0.000 11.000 54,522 10 17.927 2.287 3.291 6.700 0.2040
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.79752886 1.035 -0.2104094 -0.3540704
Bartlett's Test indicates equal variances (p = 0.07) ) 10.1435528 - 150862722
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 1000 1200 1095.44512 3.29082322 0.1012561 1465.50667 10,3555556 9.4E-30 5,54

Treatments vs D-Control

05-04-04




Environmental Testing Solutions, Inc.
Statistical Analyses

Linear Interpolation (200 Resanmples)

Point me/L SD 5% CI. Skew -
1Cos 1002.98469 47,1935868 866356731 1016.02148 +1.2938
Ic10 1019.7449 9.34608206 1001.68826 1032.79825 -1.7750
IC1s 1036.5051 7.88352583 1019.86166 1049.58428 -0.2348 1.0
1C20 1053.26531 7.73480096 1037.9063 1067.17241 -0.1677 09 ]
1C25 1070.02551 7.79416206 1054.95321 1086.16426 -0.0814 ’
1C40 112030612 9.10946274 1103.66182 1140.86506 0.1764 08 1
1C50 1153.82653 10.6783798 1134.8475 1178.32457 0.2784 0.7 1
° 06 1
£ 051
) 04 4
©
& 03 1
0.2 1
0.1
0.0+
0.1 y —_—
0 500 1000 1500
Dose mg/.
Dose-Response Plot
45
1-tall, 0.05 level
of significance

Reproduction

600 A

800 1

1000 4

*1200 4

*1400

05-04-04
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Environmental Testing Solutions, Inc. Page 5 of 6

Species: Ceriodaphnia dubia
CdNaCLCR#: _ 22

Daily Chemistry:
Day
0 1 2
Avalyst] (A | OM oM | om ppy | CAL
Concentration Parameter PRERNR ERYPRTY SRS %
pH (S.U) e 1.12 113 113 18 21.15
DO (mg/L) 8.1 . 8.0
CONTROL Conductivity
.| (umhos/cm) 291
Alkalinity :
(mg CaCO,/L) "1
Hardness
(mg CaCO,/L) fo.
Temperature
0 24.&
pH (S.U) 115
DO (mg/L) 8.2
600 mg NaCVL Conductivity
(umhos/cm) / 340
Temperature ’
0 241
pH (S.U.) 1.5
DO (mg/L) g2
800 mg NaCVL Conductlvity
(2mhos/cm) 7170
Temperature
°C) 24.71
pH (S.U.) -1.19
DO (mg/L) 7.
1000 mg NaClV/L | Conductivity .
(umhos/cm) 2220
t
'(I;t(::r;xpera ure ZL[.'X 2.2
pH (S.U) -1.81 T
DO (mg/L) 8. 8.3
1200 mg NaCUVL | Conductivity
(umhos/cm) 200 250
Temperature
©C) 24.4 2s.3
pH (S.U.) 187 .5 7R
DO (mg/L) B4 8.0 _ 8.3
1400 mg NaCVL } Conductivity
(umhos/cm) 2990 293%
’(I;g;\perature 2.1 25.3 2513
STOCK Conductivity RN PR
(pmhos/cm) 122060 ! \8f\ FhelehohY \"’(
Initial Final Initial | Final Initial




=7 "Environmental Testing Solutions, Inc.
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Species: Ceriodaphnia dubia

CdNaCLCR# 2722

Analyst

Concentration

Parameter

i

o e

CONTROL

pH (S.U.)

8.02

DO (mg/L)

80

Conductivity
(umhos/cm)

Alkalinity
{(mg CaCOy/L)

Hardness
(mg CaCOyL)

Temperature
(°C)

3} 600 mg NaCVL

”ws
ot

:
|

N

oS
.
.

-y o

pH (8.U.)

DO (mg/L)

Conductivity
{umhos/cm)

Temperature ',
(°C)

24.9

4
*

:'L

. 800 mg NaCl/L

pH(S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature
(°C)

1000 mg NaClL

pH (S.U.)

k)]

DO (mg/L)

Conductivity .
(umhos/ecm) °

2080

2130

Temperature
°C)

25. 2

2s.|

24,0

24.%

"3 1200 mg NaCVL

pH (S.U.)

P 4

1.6E

106

142

DO (mg/L)

f 2

€.\

902-

Conductivity
(umhos/cm)

24so

PRt
232-0 .:1-:':"."?

1 2610

Temperature
(°C)

252,

2s.

z24.8

1400 mg NaClL

pH (S.U.)

1.3

.8

330

DO (mg/L)

8.2

& 1

2.2

Conductivity
(pmhos/cm)

2720

of : 2640

28 " 290

Temperature
(°C)

252

eS|

24,6

STOCK

Conductivity
(umhos/cm)

123000 (%

—_—

Initial

51

. 2

ey

N
o

Initial | Final

Initial

Initial




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) OMB No. 2040-0004
____________________ (SUBR 01)
Address _P.O.BOX2000 ___ _ __ _ _ _ . _ _ __ __
o __(NTEROFFICESB.2A) ___ _ __ __ _———— TN0026450 103 G F - FINAL
e—e—...SODDY-DASY_ _TN37384 _ _ _ _ PERMIT NUMBER DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND
Fagity__ _TVA-SEQUOYAHNUGLEARPLANT __
Locaton _HAMILTONGOUNTY __ __ _ _ __ _—— ——— MONITORING_PERIQ EFFLUENT
YEAR | MO _| DAY YEAR | MO | DA
*** NO DISCHARGE e
ATTN: Stephanie A. Howard From| 04 | 05 [ 01 | Toj 04 | 05 | 31 L] )
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 R dededededrde WA e hkhddhdidh 131731 GRAB
MEASUREMENT 7.0 9.0 12 0
00400 1 O O 2353 PERMITAS RRERARARL o su
EFFLUENT GROSS VALUE *REQUIREMENT
SOLIDS, TOTAL SUSPENDED SAMPLE
MEASUREMENT 134 175 26 19
00530 1 O O <1 PERMIT LBS/DY MG/
EFFLUENT GROSS VALUE {REQUIREMENT
OIL AND GREASE SAMPLE Pa——
MEASUREMENT 26 19
00556 1 0 O 7 PERMIT 4= LBS/DY MGI/L
EFFLUENT GROSS VALUE REQUIREMENT: gonarhl i _
FLOW. IN CONDUIT OR THRU SAMPLE 03 Rl i bttt d dededede ek ok dekdked ik ko .
TREATMENT PLANT MEASUREMENT
50050 1 O O ata PERMIT el MGD |- P *
EFFLUENT GROSS VALUE Rfﬂ?'f‘F!“‘fﬁ
SAMPLE
MEASUREMENT
- PERMIT 7.1
REQUIREMENT
SAMPLE
MEASUREMENT
.-;t‘\ \‘— PERMrr-~? el B
SAMPLE -
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER [I Certify under penalty of law that this document and all attachments were prepared undor my - . TELEPHONE DATE
direction of supervision in accordance with a system designed to assure that qualified personne! p a W
J. Randy Douet properfy gather and evaluate the information submitted, Based on my inquiry of the person or la.' LLL .
persons who manage the system, or thoss persons directly responsible for gathering the s oA 3 :
Site Vice President information, the information subitted is , to the best of my knowledge and belief, trus, Principal Environmental Engineer 423 8436700 | 04 | o6 | 10
ite Vice Presiden accurate, and completa, | am aware that thers ers significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations.
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT é%!g!\z NUMBER |YEAR| MO | DAY

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

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




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location i Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name ___TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBRO1) OMB No. 2040-0004
Address | _P.0.BOX2000 __ ____ ___ .
— __ ___(NTEROFFICESB-28) ___ ____ __ __ ———— TN0026450 107 G F - FINAL
— ____SODDY-DAISY__TN37384 _ _ __ _ _ PERMIT NUMBER DISCHARGE NUMBER| METAL CLEANING WASTE POND
Facility _TVA-SEQUOYAH NUCLEARPLANT _ __ ____ _
Location  HAMILTONCOUNTY __ _ __ _ — _— —— —™— JONITORING _PERIQ EFFLUENT
YEAR | MO D, YEAR | MO DA
*** NO DISCHARGE -
. From| 04 | 05 | 01 Tol 04 | 05 | 31
ATTN: Stephanie A. Howard NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY SwPLE
EX PE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS - ANALYSIS

PH SAMPLE deddebdddd dekhfdihd . Ahdrh ki

MEASUREMENT 12
00400 1 0 O & 51 PERMIT- 5.2 L ) [31] " [DAILY ¢
EFFLUENT GROSS VALUE  REQUIREMENT ST b v
PHOSPHORUS, TOTAL (AS P) SAMPLE T e - AR b

MEASUREMENT 19

Joosss 1 o0 o 5, PERMIT 37 REAARAAR e HRAAARRR MGIL .| COMPOS

EFFLUENT GROSS VALUE :REQUIREMENT, ¥
SQL]DS. TOTAL SUSPENDED SAMPLE e ddrkdded dedrdrhdedede b o e deded i e e

MEASUREMENT 19
00530 1 0 © i PERMIT: 2 20 U MGIL
EFFLUENT GROSS VALUE 'EEQU'RE.M?N
OIL AND GREASE SAMPLE wkddhhhd drkddrdddd e dekdedd bbb L T T e

MEASUREMENT 19
00556 1 0 0 i PERMITY Y TR AR AR AR T | T kb i ki R LN MGIL
EFFLUENT GROSS VALUE REQUIREMENT T Sy B
COPPER, TOTAL (AS CU) SAMPLE PR Sk N AAAEEAAR T

MEASUREMENT 19
01042 1 0 O :;,‘-;;-f.:{PERMIT,-T; A il i MGIL
|EFFLUENT GROSS VALUE :REQUIREMENT: : , P DAILY.MX*
|RON, TOTAL (As FE) SAMPLE ARk drdrddeddeded . Wk dd Rk k edededededede ke

MEASUREMENT : 19
01045 1 0 O T2 i PERMITZ 2 MGIL
EFFLUENT GROSS VALUE ‘ 5‘?",‘."R,§MENT ' 'DAILY MX -
FLOW, IN CONDUIT OR THRU SAMPLE 03 Prrrrrre P ThRARER "
TREATMENT PLANT MEASUREMENT
50050 1 0 O 20 PERMIT: 2236 MGD
EFFLUENT GROSS VALUE ~R‘?°}{'3 MENT..

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

J. Randy Douet
Site Vice President

TYPED OR PRINTED

| Cemfy under penalty of law that this document and al| sttachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted, Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, tha information submitted is , to the best of my knowledge and belief, true,

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

Principal Environmental Engineer

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

TELEPHONE DATE
423 8436700 [ 04 | o6 | 10
AREA | NUMBER |YEAR| MO | DAY
CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No phosphorous bearing cleaning solutions were used. 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/A ocation if Different)
Name TVA - SEQUOYAH NUCLEAR PLANT

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

Form Approved.

OMB No. 2040-0004

____________________ (SUBR 01)
Address | _P.O.BOX2000 ___ __ __ __
o __T(NTEROFFICESB-2A}____ _ __ _ _ ———— TN0026450 110 G F - FINAL
—w....SODDY-DAISY__ _TN37384 __ __ __ __  ____ __ PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Facifty_ _TVA- SEQUOYAH NUCLEARPLANT ___ __ ____ __
Location HAMILTONGOUNTY _ _ _ _ — — ———™— IONITORING PERIQ EFFLUENT
YEA! MO | DAY EAR1_MO DAY
*** NODISCHARGE |[XX] ***
ATTN: Stephanie A. Howard From[ 04 | 05 | 01 | To| 04 | 05 | 31 )
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%léENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE dedrdrdededride dedkkhihh . Adeddedridd
MEASUREMENT : 12
00400 1 0 O 1B PERMIT 443 | 5 show D ot su
EFFLUENT GROSS VALUE “REQUIREMENT ) 2 i R
SOLIDS, TOTAL SUSPENDED SAMPLE " e - Frrr—
: MEASUREMENT 19
00530 1 0 O U PERMIT. i seae RAAR AR MGIL
EFFLUENT GROSS VALUE ‘f',‘,EQ?l’,“Z:ME”T :
OIL AND GREASE SAMPLE Ahkhahid hkhhdide . Rt L T
MEASUREMENT 19
00556 1 0 O ; > PERMIT <, anen MGIL
EFFLUENT GROSS VALUE FREQUIREMENT.
COPPER, TOTAL (AS CU) © SAMPLE - P R
MEASUREMENT 19
01042 1 0 O 159 PERMIT 35+ MGIL |z 2| COMPOS
. ol yeyriar
EFFLUENT GROSS VALUE ; REQUIREMENT . . Giith
IRON' TOTAL (AS FE) SAMPLE Srdrdededede e At driehkhh . Thkhhhkd Shhhh ik
MEASUREMENT 19
01045 1 0 0 I PERMITL 34T whhe ARRRAARR whkkkhkg 7577 MGIL
EFFLUENT GROSS VALUE {REQUIREMENT
PHOSPHORUS, TOTAL (AS P) SAMPLE . etk PreTTyYe
MEASUREMENT 19
00665 1 0 O %7 PERMIT. 2" MGIL
EFFLUENT GROSS VALUE :*359915%’!‘5&!1, 3
FLOW, IN CONDUIT OR THRU SAMPLE 0 P N
TREATMENT PLANT MEASUREMENT 03
50050 1 0 0 "5"“‘ PERM'T"“T MGD e
EFFLUENT GROSS VALUE JREQUIREMENT,
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penafty of faw that this document and all altachments wers prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel ‘/<Hﬂ0 h a
J. Randy Douet propery 3:?6' and ev‘::;:ata the lnfort;\noahon submm;dwfts;sed on mgrngr.ﬁry c:'f1 the p?hrseon or &/LLL
. [persons man em, or those persons dir responsidle atherin
. . [tormation. te infamation abrited "l the bast of my knowtedge and belief, true, Principal Environmental Engineer 423 8436700 | 04 | 06 | 10
Site Vice President argun!o, an:! complete. | am eware gat there afh;;ﬁigniﬁeem penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and sonment for knowing violations.
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT é%%l!\i 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)
TVA - SEQUOYAH NUCLEAR PLANT

Name __TVA - SEQUOYA

Address _P.0_BOX 2000 __

— —_ __ _(NTEROFFICE SB-2A) _
_SODDY - DAISY. TN 37384

ATTN: Stephanie A. Howard

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

TN0026450 116 G
PERMIT NUMBER DISCHARGE NUMBER
AONITQRING PERIO
YEAR | MO_[ DAY YEAR | MO | DAY
From| 04 | 05 | 01 Tol 04 | 05 | 31

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

BACKWASH

EFFLUENT

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

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREGUENCY] SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERITY) SAMPLE YT pr N Aewwene pr 0 A 0 | 1/31 | VISUAL
MEASUREMENT 9
01345 1 0 O =3 PERMIT, ") AT RRRRRRRA ik kAR I RRRARARR
EFFLUENT GROSS VALUE {REQUIREMENT. |: g
Ol AND GREASE VISUAL SAMPLE prevvvvey o
84066 1 0 0 g RRRRARAN o) YES=1
EFFLUENT GROSS VALUE REQUIREMEN NO=0
SAMPLE
MEASUREMENT
7 PERMIT 20 [
REQUIREVENT
SAMPLE
MEASUREMENT

< 5% PERMIT it
ZREQUIREMENT,

e bR eIy

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

Vi PERMIT S0
yREOUlREMENT

P g by e

SAMPLE
MEASUREMENT

oy PERMIT 05 o5
7 REQUIREMENT,’

? TP YA AR Y S

information, the information submitted is , to the best of my knowledge and bellef, true,

doroard

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certity under penatty of law that this document and all attachments were prepared under my - TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel & a
J. Randy Douet property gather and evalate the information submitted. Based on my inquiry of the person or / wt
persons who manage the system, or those persons directly responsible for gathering the Princip al Environmental Engin eer 423 8436700 04 06 10

Site Vice President accurate, and completa. | am aware that there are significant penalties for submitting false
3 . SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations.
COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here)
Operations performs visual inspections for floating debris and oil and grease during all backwashes.
Previous editions may be used Page 1 of 1

EPA Form 3320-1 (REV 3/99)




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

Name ___TVA-SEQUOYAHNUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040.0004
Address _P.O.BOX2000 ___ __ __ _ _ __ ————™
::__(_NT_ER_QF_F_IC_E_S_'BQ_A)_____________ TN0026450 117 G F - FINAL
—e——JS0DDY-DAISY __TN37384  __ __ _ __ _ _ PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Facility__ _TVA - E@QX&&QCLEA_REAM'______
location HAMILTONGOUNTY __ _ _ - MONITQRING_PERIQ EFFLUENT
YEAR |_MO_| DAY YEAR |_MO | DAY
** NODISCHARGE [ _| **
. ; From| 04 | 05 | 01 To| 04 | 05 | 31
ATTN: Stephanie A. Howard NOTE: Read Instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO, [FREQUENCY SAMPEE
EX TP
AVERAGE MAXIMUM UNTS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERITY) SAMPLE wraveaae waerar o b Ha 0 on | O | 1/31 | VISUAL
MEASUREMENT
01345 1 0 0 "+ PERMIT 2%, wera PASS=0
EFFLUENT GROSS VALUE YREQUIREMENT; | &2 7275400 A DREEN " FAIL=1 ; T
OIL AND GREASE VISUAL SAMPLE 0 weaaaa Trraea, b - 0 | 1/31 VISUAL
MEASUREMENT 94
84066 1 0 O %~ PERMIT 3 2| YES=1 wane ZVISUALY
EFFLUENT GROSS VALUE REQE’!‘,‘E’{“E!‘I{ % NO=0 :
SAMPLE
MEASUREMENT
"+ PERMITav 2 |2 1
 REQUIREMENT. |
PR .

SAMPLE
MEASUREMENT

v, PERMIT** 7|
’REQUIREMEN
S TR

SAMPLE
MEASUREMENT

=35t PERMIT 050,
) REQU!REMENT

WL T

SAMPLE
MEASUREMENT

37 PERMIT;1
Reoulagﬂs
SAMPLE
MEASUREMENT

57 PERMIT= 7 2 [,

REOUIREMEN
P TPt R

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |t Ceﬂlfv 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 persorinel
J. Randy Douet properly gather and evaluate tha 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 i, to the best of my knowledge and belief, trus, Principal Envirsnmental Engineer 423 8436700 | 04| 06 | 10
Site Vice President lm;;n? m;;t;: ;r;vs :::rﬂ; g;farl m eimm ;:;nanies 1: vmggr;g false SIGNATURE OF PRINCIPAL EXECUTIVE
. knowin - OFFICER OR AUTHORIZED AGENT AREA NUMBER |YEAR| MO | DAY
TYPED OR PRINTED | CODE

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

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




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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

MAJOR Form Approved.
Name ___TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 20400004
Address_ _P.O_BOX2000 7
o __ _(INTEROFFICESB2A} _ __ __ __ __ — — — TN0026450 118 G F - FINAL
—-———SQDDY-DAISY___TN37384 __ __ __ __ ______ PERMIT NUMBER DISCHARGE NUMBER| WASTEWATER & STORM WATER
Faclity_ _TVA-SEQUOYAHNUCLEARPIANT
Location  HAMILTONGOUNTY __ __ __ MONITORING_PERIO EFFLUENT
YEAR | MO_] DAY gAR | MO T DAY
*** NO DISCHARGE
. ; From[ 04 | 05 [ 01 | To| 04 | 05 | 31 '
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 ARAARENR ek . oy FRTPRAR
MEASUREMENT 19
00300 1 0 0 ittt PERMITo 2.2 |'s soow " 2,053 ok hhk MG/L
EFFLUENT GROSS VALUE :REQUIREMENT. : i " DAILY MN R
SOLIDS, TOTAL SUSPENDED SAMPLE ARERAAN e e . Wk n ERAREARE
-| MEASUREMENT 19
00530 1 0 O CRARRARAR POV MGIL
EFFLUENT GROSS VALUE = ,
SOLIDS, SETTLEABLE whkhbbd iy . P s Yy
MEASUREMENT 25
00545 1 0 0 e PERMIT:: - anen MUL
EFFLUENT GROSS VALUE e
FLOW, IN CONDUIT OR THRU SAMPLE Rttt i HRARRRRE Stk e N
TREATMENT PLANT MEASUREMENT 03
50050 1 O O # 7 PERMIT MGD
EFFLUENT GROSS VALUE 4REQUIREMENT
SAMPLE
MEASUREMENT

SN PERMIT:'
:REQUIREMEN

R e R A

SAMPLE
MEASUREMENT

% PERMIT 7 o [
‘ REQUIREME

ST i s S S

SAMPLE
MEASUREMENT

7z, PERMIT
~REQUIREMENTS

RN R AFCE L

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

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

i alt - TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel J &p/ W .
J. Randy Douet property gather and evaluate the information submitted. Based on my inquiry of the person or ( ;
persons who manage the system, of thosa persons directly responsible for gathering the (g : :
. information, the information submitted Is , 10 the best of my knowledge and belief, true, Principal Environmental Engineer 423 8436700 | 04 | 06 | 10
Site Vice President accurate, and complete. | am aware that there are significant penaties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing viotations, FFl
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT (A:%%IE NUMBER YEAR| MO | DAY
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




