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

September 10, 2003

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
AUGUST 2003

Enclosed is the August 2003 Dlscharge Monitoring Report for Sequoyah Nuclear Plant.
Please contact me at (423) 843-6700 if you have any questions or comments.

Sincerely, : ‘ -
' Stephanie A. Howard

Acting Environmental Supervisor
Signatory Authority for -

Richard T. Purcell

Site Vice President
Sequoyah Nuclear Plant .

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

< U.S. Nuclear Regulatory Commission

ATTN: Document Control Desk | —

Washington, D.C. 20555 v ‘/LEQ S

Printed on mcycled paper



PERMITTEE NAME/ADDRESS  (include Facility Neme/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
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Location HAMILTONGOUNTY __ _ _ —— — — _ JONITORING PERIO = EFFY
YEAR DAY | . |YEAR DAY -
= NODISCHARGE [ |
. F .
ATTN: Stephanie A. Howard . | rom| 03 08 | 01| To| 03 oa 31 NOTE: Read n . completing ths form,
PARAMETER QUANTITY OR LOADING -' QUALITY OR CONCERTRATION o, FREQUENCY sw;-;e
= SIS
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM | UNITS ANALYSIS |
TEMPERATURE, WATER DEG. SAMPLE Wk Whtrkikak . T AR 299 04 0 31/31 |MODELD
CENTIGRADE - MEASUREMENT ' :
00010 Z 0 O
INSTREAM MONITORING

TEMPERATURE, WATER DEG.
CENTIGRADE

00010 1 0 0O
EFFLUENT GROSS VALUE

PH

00400 1 0 O

EFFLUENT GROSS VALUE ey L i £l : XIML ,
SOLIDS, TOTAL SUSPENDED SAMPLE [rrr— Py v [rrr—— 6 6 19 0 413 GRAB
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EFFLUENT GROSS VALUE ot s Tkl
OIL AND GREASE SAMPLE hdakay W -
MEASUREMENT :
00556 1 0 O -
EFFLUENT GROSS VALUE bt
FLOW, IN CONDUIT OR THRU SAMPLE hiniaeiebinid . 1589 03
TREATMENT PLANT
50050 1 0 O MGD
EFFLUENT GROSS VALUE

CHLORINE, TOTAL RESIDUAL ekt <0.010 0.020 19

50060 1 .0 O MGIL
EFFLUENT GROSS VALUE
NAME/TITLE PRINCIIPAL EXECUTIVE OFFICER |I conm under penalty of law that this document and all attachments were prepared under my N u Yo d TELEPHONE DATE
~——|direction or supervision in accordance with a system designed to assure that qualified personnel 0
Richard T. Purce! O oy o e & v St e g '
;] § 1 .
information, the information submitted is , 1o the best of my knowledge and belief, true, Acting Environmental Supervisor 423 8436700 {03 | 09 | 10
Site Vice President . accurats, and compilets. | am aware that there are significant penatties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, hduding the possibility of fine and imprisonment for knowing viofations, OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED | CODE

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

No closed mode operation. The following Injections occured: 1. PCL-222 (max, calc. conc. was 0. 064mgIL-llmlt 0.100mg/L) 2. CL-363 (max. calc. conc. was 0.009mg/L~limit 0.100mg/L) 3. PCL-222/PCL-
401 (max. calc. conc. was 0.022mg/L—limit 0.100mg/L) 4. H-130M (max. calc. cone. was 0.025mg/L—limit 0.050mg/L) 5. H-130M (low detection level analytical method was 0.047mg/L~-limit 0.050mg/L))
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PERMITTEE NAME/ADDRESS  (Include Facility Name/Location If Diferent) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name ___TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 20400004
Address PO BOX2000 _ __ _ _ _  ____ ———™ ‘
— . __ _(NTEROFFICESB-2A) _ TN0026450 101 G F - FINAL
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EFFLUENT GROSS VALUE
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00016 1 S O
EFFLUENT GROSS VALUE
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SAMPLE

Ll s i)

CALCTD

BORON, TOTAL

01022 1 0 O
EFFLUENT GROSS VALUE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Richard T. Purcell
Site Vice President

persons who manage the system, or those persons directly responsible for gathering the
|information, the information submitted is , hmobutofmyhmmdqombenel uuo

accurate, undeompm.lunmmﬂmmﬂmrﬁmmltinforumnmg

TYPED OR PRINTED

information, n:lufnghpoulbllltydmmhwmmmhgm

| Certify under penalty of law that this document and al! attachments wers prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
property gather snd eveluate the information submitted. Based on my inquiry of the person or

Mod

Acting Environmental Supervisor

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

TELEPHONE DATE
423 843-6700 03 09 10
AREA NUMBER |YEAR| MO [ DAY
CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all aettachments hem)

CCW data for August 2003 is attached,

’

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 2 of 2




CCW CHANNEL

Date/Time Collected

Extractable Petroleumn Hydrocarbons Analysis Date/Time Analyst Method

08/04/2003 1010
08/29/2003 0710

< 0.5mg/L ‘ 08/08/2003 2110  JBR EPA 80158
. <05mglL 09/03/2003 1118 JBR EPA 80158

CCW TRENCH

Extractable Petroleum Hydrocarbons Analysis Date/Time Analyst Method

Date/Time Collected

08/04/2003 1000
08/29/2003 0715

< 0.5mg/L ' 08/08/2003 2148 JBR EPAB015B
1.3mglL 09/03/2003 1156 JBR '~ EPA8015B




PERMITTEE NAME/ADDRESS  (Includa Facilly Neme/Location if Different) NATIONAL POLLUTANT DISCHARGE ELMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name ___TVA - SEQUOYAH NUCLEAR PLANT _ DISCHARGE MONITORING REPORT (DMR) (SUBRO1) . OMB No. 2040-0004
Adgress  PO.BOX2000 __ T T
— — _ _(INTEROFFICESB-2A)__ ___ __ __ ———— TN0026450 101 T F - FINAL
——-—_SODDY-DAISY___TNJ37384 _____ __ __ __ __ __ PERMIT NUMBER DISCHARGE NUMBER| BIOMONITORING FOR QUTFALL 101
Facilty___TVA - SEQUOYAH NUCLEARPLANT _ __ __ __ . __ '
Location HAMITONCOUNTY _ __ ____ _____ _ _ __ RING PERIO EFFLUENT
YEAR ] MO | DAY YEAR DAY e NO DISCHARGE |:| e
- From To
ATTN: Stephanie A, Howard m{ 03 08 | 01 03 | 08 | 1 NOTE: Read ins . completing this form. -
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NC))‘. FREQUENCY s;#gnée
: E
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS |
1C25 STATRE 7DAY CHR SAMPLE S wkawae T >100 Thwkaan AR 23 0 1/90 |COMPOS
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 O PERCENT} . " +{COMPOS.
EFFLUENT GROSS VALUE Rl i
IC25 STATRE 7DAY CHR SAMPLE [ — [PT——— - >100 Fehririirik dederieekk ok 23 0 1/90 |COMPOS
PIMEPHALES , - ‘
TRP6C 1 0 O
EFFLUENT GROSS VALUE

SAMPLE

. SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

a6 i
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |1 Cortify under penaity of taw that this document and sl sttachments were prepared under my - a' !g , TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel
Richard T. Purcell mmw-\dmu:ty:'nnwmmﬁmmma. Busodmwannp-;onor )
persons who mansge lom, or thoss persons directly respons gathering ;
. information, the information submitted s , to the best of my knowledge and belie, true, Acting Environmental Supervisor 423 8436700 (03 | 09 | 10
Site Vice President accurate, and complete. | am aware ihat ihere ars significant penaities for submitting fatse SIGNATURE OF PRINCIPAL EXECUTIVE
information, inciuding the possibility of fine and imprisonment for knowing violations. * OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO | DAY
TYPED OR PRINTED Co . CODE
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Toxicity was sampled from August 3-8, 2003, Report is attached.
EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1




September 8, 2003
Ruth Ann Hurt, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, H130M SPECIAL STUDY, AUGUST, 2003 -

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 August 3-8 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.

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

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

Cynthia L. Russell '

Biologist

Environmental Engineering Services- West

CEB 3A-M

Attachment

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

SQN H130M-August 2003m
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TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY
: Report Date: September 8, 2003

1. Facility / Discharger: Sequoyah Nuclear Plant / TVA

2. County / State: Hamilton / Tennessee

3. NPDES Permit #: TN 0026450

4. Typ; of Facility: Nuclear-Fueled Electric Generating f‘lant
| 5. Design Flow (MGD): 3,266 _ |

6. Receiving Stream: ' Tennessee Rivér (TRM 483.6)

7. 1Q10: 2,992.4

8. Outfall Tested: 101

9.  Dates Sampled: August 3-_8, 2003

10.  Average Flow on Days Sampled (MGD): 1570.5, 1579.0, 1578.5 -

11. Pertinent Site Conditions:

H130M was being injected from August 5-7, 2003. The dates and times for the injection
of H130M are prowded below. The resulting H130M concentrations are sumrnanzed in
Appendlx B, along W/lth other chemicals in use during sampling.

In.'ec tion Location Date/Start Time | Date/Ending Time
’ (EDT)_ (EDT)

5 ontial Raw Cooling Water (ERCW)- | 4\ 10ust 5,2003/1005 | August 6, 2003/1004

Raw Cooling Water (RCW) ' August 6, 2003/1250 | August 7, 2003/1249

12.  Test Dates: August 5-12, 2003

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, 43.9. 72, 100

-16.

17.

18.

19. -

20.
21.

22,

Intake: 100

Pimephales promelas: UV treated Outfall 101: 10.98, 22, 43.9, 72, 100
UV treated Intake: 100

Permit Limit Endpoint (%): Outfall 101: IC,s =43.9%

Test Results: .~ Qutfall 101: Pimephales promelas: ICps >100
Ceriodaphnia dubia: 1Cys> 100

UV treated Outfall 101: Pimephales promelas: IC;5 > 100

~ Facility Contact: Ann Hurt
Phone #: (423) 843-6714

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

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

Notes: Outfall 101 samples collected August 3-8, 2003, 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
intérferehce (anomalous dose response and high variability among replicates) in -
previous toxicity testing at Sequoyah. At the time this study was conducted,
insignificant mortality occurred in minnows exposed to non-treated and UV treated
samples, suggesting that pathogenic bacteria were not present.



METHODS SUMMARY

Samples:

1. Sampling Point: Qutfall 101, Intake

2. Sample Type: Composite

3. Samr)le Information:
_ Date : Date . .. Date
Sample | (MM/DD/YYY | (MM/DD/YY) ﬁ‘gg‘ e | amwpDryyy
D Time (EDT) Time (EDT) o | @mety| TimeEDT)
Collected Received Used
- 08/03/03 1318 to ; 08/05/03 1433
101 08/04/03 1218 | 08/05/03/1016 | 0.97 -} <0.10 | 0/ncin3 1350
08/03/03 1300 to . 08/05/03 1433
Intake | 090303 139010 | ogrosioari016 | 09 | <010 | gooeis 53
08/05/03 1349 to . . 08/07/03 1845
101 08/06/03 1249 | 08/07/03/1800° | 0.6" - | <0.10 | 0/n0/03 1440
08/05/03 1325 to _ T 08/07/03 1845
Intake | 000503 132500 | 0g/07/03/ 0946 | 0.5 | <010 | goord 184
» . 08/09/03 1409
101 0318%/8%31‘14;%0 08/09/03/0940 | 12t | <0.10 | 08/10/03 1416
' 08/11/03 1420
A - 08/09/03 1409
Intake | 032%/8%31‘;.3250 08/09/03/0940 | 1.3 | <0.10 | - 08/10/03 1416
08/11/03 1420

*TRC - Tota] Residual Chlorine : -
'Collected in two 2. S-gallon cubitainers. Temperature was measured in each cubltalner upon

arrival.

tSample arrived late due to shipping difficulties. The EPA’s maximum allowed holding time of
36 hours for sample s first use was not exceeded. : :

4, Sample Manipulation:

Samples collected from Qutfall 101 and 1ntake were warmed to

test temperature (25.0+ 1 0°C) in a warm water bath.

Ahguots of Outfal] 101 and intake samples were UV-treated
through a 40-watt Smart® UV Sterilizer (manufactured by

. Emperor Aquatics, Inc.) for 2 minutes.




Pimephales promelas Ceriodaphnia dubia

Test Organisms:

1. Source: Aquatic BioSystems, Inc. In-house Cultures
2,' Age: 23-25.5 -hours old ~ <24-hours old
~ Test Method Summary:
1. Test Conditidns: Static, Renewal Static, Renewal
2. Test Duration: 7 days Until at leasf 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 ' .-l : 7

6. Test Initiation: (Date/Time) :
Outfall 101 =~ 08/05/03-1433 EDT - 08/05/03-1337 EDT
UV Treated Outfall 101 08/05/03-1422 EDT )

7. Test Termination: (Date/Time) A
Outfall 101 08/12/03-1416 EDT 08/12/03-1243 EDT -
UV Treated QOutfall 101 08/12/03-1350 EDT : )

8. Test Te_rriperature: Outfall 101:  Mean =25.1°C Mean = 25.2°C
o  (24.7-25.6°C) (25.0-25.5°C)
Test Temperature: UV-Treated Outfall 101: Mean =25.3°C
T (24.9-25.6°C)

9. Physical / Chemical ‘ o .
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 August 5-12, 2003 using effluent collected from Qutfall 101. .

Test Percent Surviving

~ Solutions (time interval used — days)

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

22% 100 100 100 100 100 100 100
43.9% 100 100 100 100 100 100 100
72% 100 100 100 100 98 98 | 98
100% 100 100 { 100 100 100 100 100
Intake 100 100 100 98 98 98 98

Test Solutions Mean I?ry Weight (mg)

(% Effluent) _ A (replicate number) .
1 2 3 4 |- Mean
Control 1.093 0.962 0.964 1.046 1.016 -
10.98% . 0.998 1.054 0.950 1.015 1.004
22% 0.895 . 0.969 1.095 1:.131 1.023
43.9% 1.046 0.930 0.962 0.865 0.951
72% 0.944 1.035 1.218 0.893 1.023
100% 1.175 0.986 0.884 - 1.114 1.040
Intake 1.018 0.998 1.110 1.180 1.077
IC;s Value:. > 100%
Permit Limit: 43.9 - | Calculated TU Estimates: <1.0 TUc*

95% Confidence Limits: o
Upper Limit: NA Permit Limit: 2.3 TUc
Lower Limit: NA

V*TUa = 100/LCso: TUc =100/ ICps




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2.

Results Qf a

Conducted August 5-12, 2003 using effluent collected from Qutfall 101.

Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

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

Permit Limit: 2.3 TUc

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% 100 100 100 100 100 100 100
43.9% 100 100 100 100 100 100 100
72% 100 100 100 100 100 100 .100
100% 100 100 100 100 100 100 100
Reproduction (#young/female/7 days)
Test Solutions Data (replicate number)

(%Effluent) | 1| 2 | 3 4| 5| 67| 8] 9 |10 |Mean
Control |33 30| 33|36 |30 31|36|29|28|34] 320
10.98% 36f35[31|31[30]34]|35[32]33]32] 329

22% 35133 |35|33|32|33|38)35][32]36] 342
43.9% 29136133 (35(32]37(31]31{32]36]33.2
72% 33{37 134|137 {36]29]35(36(31]39] 34.7
. 100% 3635|3631 |37[37]32]36|36]36] 352
IC;s Vealue: > 100% Calculated TU Estimates: <1.0 TUc*:
Permit Limit: 43.9 :

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




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 August 5-12, 2003 using water collected from Intake.

No significant difference based on Homoscedastic t-Test

Test ‘ Percent Surviving
Solutions (time interval used — days) _

(% Effluent) 1 2 3 4 5 6 7
Control 100 | 100 | 100 | 100 | 100 | 100 | 100
Intake 100 [ 100 | 100 | 100 | 100 | 100 100

) Reproduction (#young/female/7 days)

ngtEs.‘ t?f}z:ggs Data (replicate number)

° 1273745767187 9T]10]Meanm
Control |33[35(32|26(32]36]|32]|32{32]30] 320
Intake 31|34 (33 |34]3132({32(30]30]32] 319

SN -




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

3. Results of a

Pimephales promelas Chronic/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted August 5-12, 2003 using effluent collected from Qutfall 101(UV treated).

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% 100 100 100 100 100 100 100
43.9% 100 100 100 100 100 100 100
72% . 100 100 100 100 100 100 100
100% 100 100 100 100 100 100 100
Intake 100 100 100 | 100 100 100 100
Mean Dry Weight (mg)
Test Solutions ' (replicate number) ‘

(% Effluent) 1 2 3 4 Mean
Control 0.929 0.913 0.943 0.841 0.906
10.98% 1.090 1.126 1.043 1.005 1.066

22% 0.937 |  1.043 0.972 0.999 0.988
43.9% 1.011 1.079 0.899 1.145 1.034
~72% 1.227 1.196 1.039 - 1.031 1.123

" " 1oo% - - 1.090 | 1.121 1266 | 1018 1.124
- Inteke 1.191 | 0928 1.092 1.030 1.060
IC;s Value: >100% Calculated TU Estimates: < 1.0 TUc*
95% Confidence Limits: NA Permit Limit: NA
Upper Limit: NA
Lower Limit: NA

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

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)

Results. (ICys)

Species Date Time | Duration | Toxicant
Pimephales promelas August 5, 2003 1215 7-days KCl 532.5 mg/L
| Ceriodaphnia dubia August 5, 2003 1354 7-days NaCl 1036.3 mg/L




PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales p

romelas and Cerlodnj:lmia dubia Tests, Sequoyah Nuclear Plant EfMluent (SQN), Outfull 101, August 5-12, 2003,

Test Sample ID Temperature ("C) Dissolved Oxygen (mg/L) pH (8.U.) Conductance| Alkalinity Hardness Total Residua!
Initial Final Initial Final Initial Final (umhos/em) | (mg/L CaCO,)| (mg/L CaCO,)| Chlorine (mg/L)
Control 253 249 . . 7.7} 1.5 7.67 7.60 311 60.0 86.0 -
25.) - 255]1247 - 256} 7.5 - 76 ] 73 . 78 7.39 - 804 ] 74t - 7.89] 302 - 321 59 - 6! 84 - 88 - -
1098% 253 249 . 18 7.5 17.63 7.56 297 - - -
g 25.1 - 2551247 - 256| 76 -182 | 72 - 78 {738 - 801]7.37 - 787 282 - .309 - - - - - -
'g 2% 254 249 78 7.4 7.63 7.55 287 - - -
s 252 - 2551247 - 256} 76 <+ 82 | 70 - 77 1737 - 801|734 - 786| 276 - 295 - - - - - -
g- 43.9% 254 249 . 18 74 7.59 7.53 259 - - -
3 252 - 255|247 - 256| 76.- 82| 70 - 7.7 | 731 - 800|731 - 7.83 | 251 - 266 - - - - - -
'§_ ' 1% 254 249 78 7.4 7.55 7.53 221 - - -
£ 253 - 255)247 - 256)] 76 - 82| 70 - 77 |725 - 799|731 - 785} 215 - 227 - - - C- - -
& 100% 254 24.9 7.9 7.4 7.51 7.54 184 63.0 74.7 <0.10
253 - 255|247 - 256 77 - 82170 - 727|716 - 798|728 - 7.90] 180 - 191 61 - 65 74 - 76 }<0.10 - <0.10
Intake 253 249 79 74 7.54 7.55 180 62.0 753 <0.10
251 - 255(|247 - 256| 77 - 821 71 - 78 |742 - 797|735 - 790] 174 - 185| 61 - 63 72 - 78 1<0.10 - <0.10
Control 253 25.1 1.7 7.8 71.67 71.70 31 60.0 86.0 -
251 - 255)1250 - 253} 75 - 79| 75 - 80 | 739 - 804|750 - 7.97] 302 - 321 59 - 61 84 - 88 - -
10.98% 253 25.1 7.8 7.8 7.63 770 297 - - -
- 251 - 255|250 --253| 76 - 8.2 7.6 - 80738 - 801749 - 798| 282 - 309 - - - - - -
:g 2% 253 25.1 7.8 7.8 7.63 7.70 - 287 - - -
. 251 - 255{250 - 253{ 76 - 82| 76 - 8.0 ] 737 - 801]749 - 7.96] 276 - 295 - - - - - -
E 43.9% 253 -25.1 78 7.8 7.59 7.70 259 - - -
&) ) 252 - 255|250 - 253) 76 - 82| 7.5 - 80 | 731 - 800|751 - 7.97| 251 - 266 - - - - - -
E 7% 253 25.1 7.8 7.8 7.55 $7.72 221 - - -
S 252 - 255]1250 - 253) 76 - 82}t 75 - 80 |725 - 799|751 - 7.98) 215 - 227 - - - - - -
.U ‘06% 253 25.1 - 19 . 18 7.51 7.73 184 63.0 74.7 <0.10
252 - 255|250 - 253| 77 - 82| 75 - 80 | 716 - 798|752 - 7.98) 180 - 191 61 - 65 74 - 76 |<010 - <0.10
Intake 253 25.1 79 - 18 7.54 7.70 180 62.0 753 <0.10
252 - 2551250 - 253] 77 - 82| 75 - 80 | 742 - 797}752 - 8011174 - 185| 61 - 63 72 - 18 [<010 - <0.10
Overall temperature (°C) Average Minimum  Maximum -
Pimephales promelas . 25.1 247 25.6 P
Ceriodaphnia dubia 25.2 25.0 25.5 -




PHYSICAL/CHEMICAL SUMMARY -

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

Outfall 101, AugustS -12,2003.

\

A Y

Tempei‘atﬁre’ (‘0)

Test Sample ID Dissolved Oxygen (mg/L) pH (S.U.) Conductance
Initial Final Initial Final Initial Final (numhos/cm)

254 . 25.2 7.8 7.5 7.63 7.57 303

Control [ ‘

249 - 256|250 - 255| 77 - 80| 72 - 7.8 | 750 - 797|735 - 788 | 292 - 314

| 10.98% 254 < 252 7.8 7.4 - 764 7.55 297
g 1251 - 2561250 - 255| 76 - 80| 7.0 - 7.7 |750 - 797|730 - 785| 286 - 305

3 2% 25.4 252 7.8 7.4 7.63 7.54 285
§ 251 - 2561250 - 255| 75 - 80 | 7.0 - 7.6 | 749 - 797731 - 7.84| 275 - 292

;- 43.9% -25.5 25.2 7.8 = 7.3 7.61 7.52 258
] 252 - 256250 - 256 75 - 80 | 64 - 76 | 746 - 797 | 7.14 - 7.85] 251 - 264.

‘é 7% 25.5 25.2 7.8 7.4 7.59 7.53 220
5 252 - 2561250 - 256 75 - 80 | 69 - 76 | 742 - 798| 727 - 7.87 ] 215 - 226

°~ 0% | 255 252 7.8 7.4 7.55 7.54 184
252 - 256250 - 256} 75 - 80 | 71 - 7.7 1736 - 796|729 - 7.87| 180 - 187

Intake 25.5 252 7.8 74 7.53 7.53 180
252 - 2561250 - 256 75 - 80| 71 - 76 732 - 795|728 - 785| 177 -. 183

Overall temperature (°C) Average Minimmm  Maximum
Pimephales promelas 253 249 25.6
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SUMMARY / CONCLUSIONS

Outfall 101 samples collected August 3-8, 2003, showed no toxic effects to fathead minnows or
daphnids. The resulting IC;s values, for both species, were > 100 percent. Exposure of fathead
minnows and daphnids to intake samples resulted in no significant differences from controls
during this study period. '

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

SN —~

a2 .
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Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

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

2. Ceriodaphnia dubia

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

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS, .

1. ) ‘Pimeg' halé$ 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 rlsing EPA Method 170.1.

' 4._ Dissolved oxygen was measured using EPA Method 360.1.

5. The pH was measured EPA Method 150.1.

6. Conductarice was mearsured EPA Method 120.1.

7. Alkélinity was measured using EPA Method 310.1.

8. Tcrtal 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.

R‘E_-FERENCE}'I'OXICANT TESTS (See Appendix D for contro! chart information) .
1. Test Type: 7-day chronic tests with results expressed as IC,s values in g/L KCl or NaCl.

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

3. Dilution Water Used: Moderately hard synthetic water.

>

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

13
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Sequoyah Nuclear Plant Biomonitoring
August 5-12, 2003

Appendix B

Diffuser Discharge Concentrations of Total Residual Chlorine,

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

//AA-\ Pad . .

28 .

15



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

March 12, 1998-August 8, 2003

Date ‘Sodium - | Towerbrom | PCL-222 -} PCL-401 CL-363 | Cuprostat- | H-130M
Hypochlorlte mg/L mg/L ., mg/lL | mg/L PF mg/LA

TRC Phosphate .| Copolymer -DMAD mg/L

. s Azole
03/12/1998] ; - - 1 -
03/13/1998 - - -
03/14/1998 - - -
03/15/1998 - - -
03/16/1998 - - -
03/17/1998 - - -
03/18/1998 - - -
09/08/1998 - 0.005 -
09/09/1998 - 0.011 -
09/10/1998 - 0.021 -
09/11/1998 - 0.019 -
09/12/1998 - 0.015 -
-109/13/1998 - 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 0.120
08/2141999 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 -
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Asiatic Clams,
During Toxicity Test Sampling,

March 12, 1998-August 8, 2003

Date | Sodium Towerbrom | PCL-222 PCL-401 CL-363 | Cuprostat- | H-130M
mg/L mg/l. - mg/L PF mg/L:

TRC Phosphate | Copolymer mg/L | Quat ~

Azole

01/31/2000 <0.002 0.009
02/01/2000} 0.011 0.028
02/02/200 0.028 0.009
02/03/2000} 0.008 0.009
02/04/2000} 0.006 0.009
02/05/2000} <0.002 0.009
02/06/2000} <0.002 0.009
07/26/2000 <0.0057 0.019
07/27/2000{ 0.019 0.019
07/28/2000 0.0088 0.018
07/29/2000 <0.0088 0.019
07/30/2000 < 0.0076 |; 0.019
07/31/2000 <0.0152 0.019 .
08/01/2000 <0.0141 0.019
12/11/2000 0.0143 0.020
12/12/2000 0.0092 0.020
12/13/2000 <0.0120 0.020
12/14/2000 <0.0087 0.020

1211572000 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

J11/25/2001 <0.0044 -
11/26/2001 <0.0119 0.02
11/27/2001 0.0137 0.019
11/28/2001 <0.0089 0.019
11/29/2001 -0.0132 0.02
11/30/2001 <0.0043 0.02
12/09/2001 <0.0042 - -
12/10/2001 <0.0042 . ‘
12/11/2001 <0.0104 .
12/12/2001 0.0128 0.02
12/13/2001 <0.0088 0.02
12/14/2001} . 777 % 0.0134 0.02




Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Qutfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bactena and Astatic Clams,
During Toxicity Test Sampling,
March 12, 1998-August 8, 2003

Date - Sodium Towerbrom| PCL-222 PCL-401 | CL-363 | Cuprostat- | H-130M
.‘ Hypochlonte | mglL : mg/L PF i
’ mg/L TRC Copolymer mg/L
‘Azole
01/02/2002} - <0.0079 0.02 -
01/03/2002 <0.0042 0.014 -
01/04/2002} . 0.0124 0.014 -
01/05/2002 <0.0042 - -
01/06/2002 <0.0042 - -
01/07/2002 < 0.0089 0.014 -
02/24/2002: <0.004 N .
02/25/2002} <0.004 0.023 -
02/26/2002 0.0143 0.023 -
02/27/2002 4] <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 Y.
05/08/2002 - 0.019 -
05/09/2002 - 0.02 -
05/10/2002}° - 0.019 . -
08/04/2002} : <0.0058 - -
08/05/2002 <0.0058 0.018 -
08/06/2002 0.0092 0.018 -
08/07/2002 <0.0107 0.019 -
08/08/2002 <0.0061 0.019 -
08/09/2002 0.0152 0.018 -
10/06/2002 <0.00497 - -
10/07/2002|: .0.0153 0.018 -
10/08/2002| <0.0092 0.018 -
-] 10709/2002 0.0124 0.018 -
10/10/2002 0.0134 0.018 -
10/11/2002 -<0.0042 0.018 -
01/12/2003 <0.0035 - -
01/13/2003 <0.006 0.019 -
01/14/2003{ <0.0118 0.020 -
01/15/2003 <0.0063 0.020 -
01/16/2003 <0.0034 0.020 -
01/17/2003}- <0.0034 0.009 -
04/06/20031 . <0.0073 L. -
04/07/2003 <0.0189 0.021 -
04/08/2003 <0.0117 0.021 -
04/09/2003 | <0.0139 0.021 -
04/10/2003 <0.0113 0.021 -
04/11/2003 <0.0073 0.022 -
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Asiatic Clams,
During Toxicity Test Sampling,

March 12, 1998-August 8, 2003

Date | -Sodium Towerbrom PCL-401 | CL-363 | Cuprostat- | H-130M
. TRC Copolymer | DMAD | mg/L
' v . ‘ | Azole
06/15/2003 <0.0045 - -
06/16/2003 <0.0037 0.020 -
06/17/2003 | 3 <0.0048 0.014 -
06/18/2003 <0.0048 0.014 -
06/19/2003 <0.0085 0.020 -
06/20/2003| & <0.0048 0.020 -
08/03/2003 } & <0.0050 - -
08/04/2003 |3 <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 -

VPN P
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Sequoyah Nuclear Plant Biomonitoring
August 5-12, 2003

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets



: BIOMONI’I"ORING CHAIN OF-CUSTODY RECORD Vo Page 1 of _1_

Client: TVA ' . Environmental Testing Solutions, LLC Delivered By (Circle One):
Project Name: TVA SQN " Research Building @ UPS  Bus Client
351 DEPOT STREET = '
P.O. Number: PO BOX 2000 : :
il . ASHEVILLE. NC 28801 Other (specify):_
Facility Sampled: SEQUOYAH NUCLEAR PLANT | Phene:- 33&350'9364 General Comments:
NPDES Number: 0026450 Fax: 2 2\5\6 -386-2963 4 Qu.;!oo\\_/.w.aoo wio—d AM-{‘QM M""“’(
Collected By: WANDA ALLEN - ‘ i : ! : e
. ' .. T I ,
/ : : : Container . .
Field Identification / Grab/ | Ship. | (ollection Date/Time | Number& | Flow | Rain Event?
Sample Description Comp. | Temp. ( , CVC;ll\lme (MGD) (Mark as Appropriate)
ted

Stant End If Yes, No Trace

Inches

~ 3ty 8/4/03
SQN-101-TOX | comp | 4 | 83/03 | ,,p 2(2.5g) , v
SQNANT-TOX | comp | 4 | @503 | M43 | 1asy vl

Sample Custody — Fill In From Top Down

Relinquished By (‘Signaturc):l ' ‘ Date/Time : Received By (Signature): i Lo | i Date/Tnme
Whade Qllor B3 5 FEDEX | | a3 ) spp
Fewye R-0s-03 10l /'l [ WQ,.\_, tooL 0& o5-03 10)p
- . ~— r/ - - ;

Y . .
1 }
. H !

Instructions: Clients should fill in all areas except those in the “Luboratory Use” block. Biomonitoring samples are preserved by storing them at 4°C and shipping them in ice. The hold time for each
sample is 36 hours from the time of collection. Therefore, plense 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 ovemnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday. . .




Environmental Testing Solutions, Inc.

Whole Effluént Toxicity Sample Receipt Log

Page 6 G

Dsate Time Received Recelved Sample \ N Project Sample |Ssmple nsme and description ' State Comments
received recelved by from tempersture (C)* | number | number .| ! : ‘
08-05-03 1016 J. Sumner FedEx oADMY 030305.01 [CORR ERI - McQuay Intenational, Afier air stripper AL
03-05-03 1016 J. Sumner FedEx 40 789 030205.02 [CORR ERI - McQuay Intemational, Afler swale NC
08-05-03 1016 1. Sumner FedEx - oS 290 030803.03 [Progress Encrgy Carolinas - Sutton Plsnt NC
08-05-03 1016 1. Sumner FedEx .- 09 1.V 791 | 030805.04 |TVA, Scquoyzh Nucicar Plant = Outfall 101 ™
08-03-03 1016 1. Sumner FedEx 09 . - 91 030805.05 [TVA, Sequoysh Nuclear Plant « Intake TN
08-05-03 1016 J. Sumner FedEx 1277 192 030805.06 [TVA, Gallatin Fossil Plant - Outfall 001 TN
08-05-03 1016 J. Sumner FedEx 1.2, 792 030805.07 [TVA, QGallstin Fossil Plant - Intake , TN
08-05-03 1141 J. Sumner L. Cowsrd 0T 793 030805.08 |Bluc Ridge Parkway - ML Pisgah Lodge | . NC
08-05-03 1435 J. Sumner | Asheville Courier 0.2 794 030805.09 |Spruce Pine WWTP ; NC
08-05-03 1435 J. Sumner | Asheville Courier 0.4 795 030805.10 |Baxter Healthesre Corporation , NC
08-05-03 1435 J. Sumner | Ashevilie Courier 0.9 796 030805.11 |CommScope, Inc. . NC
08-05-03 1435 J. Sumner | Asheville Courier 06 797 030805.12 |Waynesville WWTP NC
08-05-03 1634 J. Sumner A+ Delivery 0.3 798 030805.13 |TriTest, Inc. - Apex WWTP NC
08-05-03 1634 J. Sumner A+ Delivery 0.3 799 030805.14 |TriTest, Inc, - OWASA Mason Farmsa NC

A\

e e —— - e

- .

08-05-03.xls

‘o —————— e -




BIOMONITORING CHAIN OF CUSTODY RECORD ; Page 1 of
Client; - TVA Environmental Testing Solutions, LLC Delivered By (Circle Onc)
Project Name: TVA SQN v Research Building UPS Bus " Client
351 DEPOT STREET SR
P.O. Number: PO BOX 2000 Other (specify):
-  N/ASHEVILLE. NC 28801 ot (specif):.
Facility Sampled: SEQUOYAH NUCLEAR PLANT Phone. 828-350-9364 General Comments: i S
NPDES Nurmber: 0026450 Fax: 33 256'336'2953 4 icf‘““’d;‘( —anslle
[ i . .
Collected By: WANDA ALLEN /) ;
.| Container . '
Field Identification / Grab/ | Ship. | Cotlection Date/Time | Number& | Flow } Rain Event? |
Sample Description Comp. | Temp. ( : (;,?llum:d (MGD) (Mark as Appropriate) |
ect : :
Start End" If Yes, No Trace
Inches ;
. - 1399 | 8/6/03 '
SQN-181-TOX—TTomp |3 8503 | 72019 2(2.5g) — ,
T
SQNANT-TOX | comp | 4 | Wsioa | ;‘fﬁ}- 1(2.5¢) —
Sample Custody ~ Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): . } Date/Time
MA« A 28— 86103 ) PO FED EX i 86103 ) spo
Fenbx go103d  Ad | Alumas . BT 0 0t-01-a3 094k
. N Re li . ' | ;

Instructions: Clients should fill in all areas except those in the "Laboratory Use” block. Biomonitoring samples are pres‘crvcd by stonng them at'4°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 labomtory will receive the samples’ w:th ample ume to initiate testing within that time frame.

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




SQN Toxicity Samples

8/6/2003
Toxicity samples were pulled off and packaged into 3 coolers by Wanda Allen and
Ronnie Hankins. Wanda Allen sealed these 3 coolers with COC seals, and gave them to
David Porter to deliver to FedEx. David delivered 1 cooler (intake sample) to FedEx and
the other 2 coolers (diffuser samples) to TVA Central Labs instead. Lewis O’Rear at
TVA Central Labs received the 2 coolers. Lewis broke the COC seals and realized the

. samples were not TVA Central Labs and placed the 2 diffuser coolers into the walk-in
cooler at TVA Central Labs. T

8/7/2003 ' -
. Wanda Allen and Ronme Hankins went to TVA Central Labs and retrieved the 2 coolers

- from Lewis O’Rear. The diffuser samples were still packed in ice in the original coolers
and the coolers had been placed in TVA Central Labs walk-in cooler all night. Wanda
Allen re-iced the samples and re-sealed them with new COC seals and gave the 2 sealed
coolers to Ann Hurt. Ann Hurt relinquished the 2 coolers to Sonic Delivery to be
delivered to Kelly Keenan at ETS in Ashville, North Carolina. Kelly received the 2
coolers from Sonic Delivery the evening of 8/7/03.

8/14/2003

Ann Hurt

Environmental Scientist
TVA Sequoyah Nuclear Plant
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BIOMONITORING CHAIN OF CUSTDDY RECORD Page 1 _of
Client: TVA Environmehlal Testing Solntibns, LLC Delivcmd By (Cimle One) |
' . /7/45 -
Project Name: TVA SQN Research Building ] Client
P.0. Nutnber: PO BOX. 2000 \Y 351 DEPOT STRERT MJ LIVER
. i ... ) ASHEVILLE. NC 28801 o"'“ (s””"”'—‘ £ - "
T . " TPhonsy 8;8-.350-9364
Facility Sampled: SEQUOYAH NUCLEAR PLANT General Comments:
NPDES Number: 0026450 r?x"i‘é‘“‘”"* w2 8f1/e3 * C"”“’dﬁ“”“"‘“‘h’d & 1ooLb |
i ' §76-350- 9508 el gol el
Collected By: WANDA ALLEN | | Y uemra
‘ .. P A
o oo ot '.’ . 'éoniain& T R AR LT By
Pield Identification / Collection Date/Time | Nomber& Flow ' Rain Even? :,‘.3, ne o IELHEN
Semple Description Volume (MGD) (Murk asAmopnatn)
. - Collected
gﬁiﬁ%ﬁ Eﬂi’ ' B Etssriioiinn 3l Y- ln' “Fo | Trae ;
- £ 31e3% g § AL i % b3 S g 0
zzsg W63 | , a.;y F i .-3_
SQN-101-TOX comp | 4 8/ 1249 2(2.59) — fpreLw. @ ’:‘; 0\ . IS
X w3 | . — PHNERTY
SQ?HNI-‘IDX____mm;L ‘4 ?;...’9.-‘ ,1..‘_‘5" T2 ddl —— ‘
Sampls Castody - Fill In From Top Down_- R
ReJinquished By (Signatnie): Date/Time . npceivedﬂ'y(smnamre)‘- " ' Date/Time
) 24 e T—— 95‘# _pgg.m- »
jvér@&—ﬁ&&v’- IIZE: Ailis ] 5/%3/—'; i *"5’”—73"07 2 '7/0—?
o T £TS - fZé 4—5
SQmL baudal*{ 486-01-03 4—&* o0 f") { bl E:T’S l f Lof 08-0'\'03 \&06 o
Instroctions:  Clients should £l in all areas exéept (hose in the “Labaratary Use™ block, an%noﬁng nmplcs are preserved by tlor!ng tham st 4°C and duming them in ice. The hold time for each
semple is 36 hovrs from the time of collection. Therefore, please collect and ship in such a way that the lsboratory will receive the samples with arnhle time to initiate lestiug wlthm that time frame.
Sampies shipped overnight on Friday via Fede or UPS must be marked for Saturday delivery or they will siot arrive until the following Monduy. e | -

| ;
]
I |




Environmental Testing Solutions, Inc.

Whole Effluent Toxicity Sample Receipt Log

|
|

Page __%g._

b Y

Dste " Time Received Recelved Ssmple | Preject | Sample |Sample aame and description ] i| State Comments

> recelved recelved by from tempersture h . number | number : |
08-07-03 0546 K. Keenan FedEx 03 . b 789 030807,01 |CORR ERI - McQuay Intematianal, Altes sic stripper AL
08-02-0) 0946 K. Keensn FedEx ,°03 .2 P 189 030807.02 [CORR ERI - McQuay Intemnations), After swele . AL
08-07-03 0946 K. Keenan FedEx 04 810 030807.03 {Duke Enerpy Corporation - McGQuirs Nuclesr Station, Outfall 002 .| NC
08-07-03 0946 K. Kaensn FedEx - . #03 811 030802.04 [PCS Phosphete Compeny, Inc, » Outfal} 007 .| NC
08-07-03 0946 K Keenan FedEx 02 § 1 811 030802.05 |PCS Phosphate C: , Ine. « Outfall 100 NC
04-07-03 0546 ). Sumner FedBx 05 . 791 03080208 |TVA - Sequoysh Nuclear Plant, Intske . ™
08-07-03 1436 1. Sumner K. Keenan 31,/ £12 030802.07 {Test America, Inc. « Earth Enviranmental Services, Marshall WWTP NC
08-02-03 . 1800 1. Sumner | Q. Maina - Sonic Delivery 06 . 791 030807.08 [TVA - Sequoysh Nuclear Plant, Outfall 10} ™

-~ :

08.07-03.x!s

e . -




BIOMONITORING CHAIN OF CUSTODY RECORD ' Page 1 of 1
Client: TVA Environmental Testing Solutions, LLC Delivered By (Circle One):
Project Name: TVA SQN . © Research Building IfPS Blus Client
' 351 DEPOT STREET il
P.O. Number: PO BOX 2000 : Other . I
_ , , N ASHEVILLE. NC 28801 (specify):_
Facility Sampled: SEQUOYAH NUCLEAR PLANT | Phone:- 8&“‘{50‘9354 Genefal Comments: | -
i Fax; $$ 256-386-2963 * ,e_ao—Qa d g""f“g‘"
NPDES Number: 0026450 ba o G»éodﬂ e g0 ondios.
Collected By: WANDA ALLEN i) A B ; Ce , C)(“”""“\-
- L E |
. , ) \ Container ) .
Field dentification / | Grab/ | Ship. | oonection Date/Time | Number& | Flow Rain Event?
Sample Description Comp, | Temp. ( Volume | (MGD) (Mark as Appropriate)
' Collected
Start End If Yes, No Trace
Inches '
. 44D 8/8/03 :
© SQN-101-TOX comp 4 8/7/03 1240 2(2.5g) v
SQNINT-TOX | comp | 4 | 8403 | 285 | 1ese v

1. . v, o |

Sample Custody — Fill In From Top Down Yo

Relinquished By (Signature): Date/Time Received By (Signature): . iif! o i , " Date/Time
__bg/an.ia_ Lolo— - | 303 1 sp0 : FEDEX | LI
Fevex oA AUO hEMClran TS | 08-05-03 1 Q9o

) . : : S
“ '

Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples are prcécrvcd by storing them at 4°C and shipping them in ice, ' The hold time for ¢ach
sample is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the labomtory will receive the samples with ample time to mmute testing within that time frame,

Samples shipped overnight on Friday via FedEx or UPS must be marked for Suturday delivery or they will not arrive until the following Monday. 4 ;

e

— i . L




Environmental Testing Solutions, Ine.

l;lge _ﬂo__

"Whole Effluent Toxicity Sample Receipt Log =~ .

Dste Timse Received Recefved Ssmple Profect Ssmple [Ssmple nsme snd description . State Comments
recelved received by from ""Pﬂ‘“\\}'c) number | number | '
03-09-03 0940 K. Keenan FedEx L 12 91 030809.01 [TVA, Sequoyah Nuclear Plont - Outfall 101 ™
08-09-03 0940 K. Keenan FedEx KEEYSY 791 030809.02 |TVA, Sequoyth Nuclesr Plant - Intake ™
08-09-03 0940 K. Keenan FedEx ~ 02 213 030809.03 [Hercules, Inc. GA
08-09-03 0542 K. Keenan FedEx S e e 37 803 030809.04 |Duke Energy Corporstion - Belews Creek Steam Station NC
08-09-03 1035 K. Keenan Lighthouse . 04} ) 799 | 030809.05 |TriTest, Inc. - OWASA Mason Farms NC
08-09-03 1033 3. Sumnes Lighthouse 04. 98 030809.06 [TriTess, Inc. - Apex WWTP NC
08-09-03 1035 1. Sumner Lighthouse 047 807 | 030209.07 |TriTeat, Inc. - Wilson WWTP NC
08-09-03 2200 3. Sumner Greyhound 04 792~ | 030809.08 |TVA Gallstin Fossil Plant - Outfall 001 ™
08-09-03 2200 3. Sumner Greyhound <704 792 | 030809.09 |TVA, Gallatin Fossil Plant - Intake

- i o
et i L
‘ !
i
i
!
|
I
! !
i .
! )
; a
]
]
Al . ;
[}

B T S

08-09-03.xls

o —————— 1y oo . .




e e - . PN - C— ey

. Environmental Testing Solutions, LLC Page 1 of 6

Chronic Whole Effluent Toxicity Test (EPA-SZI-R-ﬁi-O]?a Method 1000.0)
Species: Pimephales promelas

Client: TVA
Facility: Sequoyzh Nuclear Plant
. ) - Nontreated
e , ~ NPDES #: TN 0026450
- - - —— . e e e e e D e Project#:" —lq l R et E

e re = et e o b

S e eerm e e s i am el e et cae e - x e . « e

——— . oemmee o S— —Sm— —Sweam— —B— —S—— —— ~— ——— A— eli— o

--| Dilution preparation information: - - - - ---- - - - -] Comments: SENRETE I p—
| DiuinprepCe) | J0SE | 22 | 438 | 42 oo ~
Efflvcat volume (ml) 12180 {440 1638 | M40 2o’} ~ ¢ B
Dilucat volume (mL) 0,860 | W22 | SO | O .
Toul volume (ml) | 2200 | 7000 | 2000 | 2000 19000
Test organism information: 73 .S Test information:
Organism age: = E‘”J&'ﬁ%"gpuﬁg AL Randomizing template: |Neltow
Date and times organisms . Incubator number:
were born between: o8 G\T%?. Y 35 J;DDT‘ ?‘b’\" 3
Organism source: ARBS BATN ot-04-03 Artemia lot nutuber: B5eHo 3
Transfer bow! information: | pH = Temperature=  °C | Total drying time: . \E-tooes
) 1.80 24. 6 Date / Time in: q¥\20% | \$SeO
Average transfer volume: 9) ‘Date / Time out: 01303 0200
' lo.4 Oven temperature: love
Daily feeding and renewal information:
Day /.ba_te.k | Morning Afternoon Test initiation, Control wa.ter Sample numbers Analyst
77 2% | Aeiding. , ,feeding . renewal, or batch used used
' o) .time " [ . time termination time MRS :

o Joewmm| = 1550 | 1z3 ot-0-cn |ozoos.odfes | A

L od-oeon | pa0e | isen 1250 | o&-ouon | onates.odfes| 40

2 |atc1-» | 0400 | 1800 48 ¥4S | ot-tr-03 |anerer.oef 0t |

3 lepoten | 0871 | 1920 M40 op-pbon  [o30tor.06].0f | A

‘oo | oS, | 1900 od 0R-0f-8 1050809.01, 02 Al

S lawos | Ao | VSoS 1y otob-cm, | 930k0d.04 || ~

S lotnos | otsx| 1S0O | 120 08-08-03 _

T lotn-cEEEEEEEEEEE b i =
Control information: Acceptance critéria Summary of test endpoints: -
% Mortality: Tt _S20% 7dayLCo | 2100%
Average weight per initial larvae: 1.O(LZ ST i)l NOEC 1007%
Average weight per surviving larvae: | 10162 2 0.25 mg/larvae LOEC . |- 1007

' ChV 1 "> 1007
ICzs >l°°7°
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Environmental Testing Solutions, LLC

Page 2 of 6
Species: Pimephales promelas
‘Client: TVA/Sequoyah ﬁuclear Plant Date: 08-05-0>
Nontreated
I ) Survival a;;" é}Zwi; Data B
- Day CONTROL - -10.98% - e T
AlB [ CcIDIE]F [ GlH| T[T 1KLY
-2 f1o{ol10| 10] 10|10 |10] 70| 70| 0170 {10 |-
1 10 |10 |10 1o jfo |12 |10 fo |l |10 |10 |6
2 0 {0l olol wlwlnlteliclrolnl o
’ o] 1] ow]olrol| )] nlwnlo]io
‘ 100 | 10 o) t0)10 /0 |16]./0] D] 1910
° ol ||l iolio] o]0
§ 10 | /0 110 |16 1/D]| 1p| 10]70] /0] /0{/0]/0
7 10110 |10 |10 /016 [ 20 1t6 |70 r0]/0 |10
R S P2 St P e T e Pl T P
B'mmm{mm« e e P e e e e T e
R T T e o M P Ml P N R R i
e ] Y S e I Il S e e i
——— T G 1.0lLZ 1.oo4Z 1. 02211

Calculations and data reviewed: é

Comments:




Environmental Testing Solutions, LLC Page 3 of 6

Species: Pimephales promelas

i ~ Client: TVA/ Séquoyah Nuclear Plant Date: 0¢-05-03
Nontreated :

3

" Survival and Growth Data

_.Day __._.._ . : 43.9% I 2 “12% N -,;.lﬁ00%

' IMINJolPloTlRITsTTluoulviwix]| .
v 1o]1o jroft0 | o] o) 10|10 t0].20) 200 |

! loliolw]| ©lo ol vl bl o] w)io

: 15015 1rs ltolro|tolew] o] i6] to] 0] 10

’ ol 0] wlwl wlwolwlwolo|wlolo

4 do (/0| 0| w0l | 10|/0 (20110 (O]/0 (IO

s ||l wlolol|a™ ol n|olo

¢ 1] 76| 76|00 26)76149 |70 |20 0|0

! follwololrin lto g oliwlwlio
S T Y P i e P P
;..anaewelgﬁt'(!'.}g)f?“fn . :\‘} “?.4, o.!“b epq\ &:\4’% . ?‘4; \q'.\a& &90. \ .,5\ . $\_»"’ Qy."*o \'\&
T o ot e o P e it R P R
Rumbey ot arvae (ng) 0.451\ | 1.022S L.0FA

Calculations and data reviewed: §

Comments:

Y
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. Environmental Testing Solutions, LLC ' : " Page 4 of6

Species: Pimephales promelas

Client: TVA / Sequoyzh Nuclear Plant Date: O&-0S-C>
Nontreated '

""" Strvival and Growth Datd”
Day _100% Intake -

- 'Y 1 z | AA | BB
e 10|40 {76 |10
* 1 | lolio o] o
| 16100 |16 | 20
01761176170
1wl | 720
R A

K AL
7 A (1o (10} 10

A = Pan weight (mg) o 1,0\ X \r :
.)(.g?’a \5‘?\ \‘23\ \\yb

.. y.‘ "."‘f‘". e
A BN

4 _,,u. tg"‘_?m:".‘.ﬁ'v :u-—anq-g-'—— -y
s
i~ )
-
»

E |

.:'m[:r.‘

z A B = Pan + Larvae welght (mg) ® v 4
I 20 SN R
i s . Lajvac weight (mg)=A~-B
o [t o ol [ 03] a0t
i Weight per initial ber of
il P U IS IS
= C/ Inltial number of larvae | 0 \.

Average welght per initial

number of larvae (mg) i .le,e

Calculations and data reviewed: é&

Comments:

A% Y




Environmental Testing Solutions, Inc.

i H

* USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Ehmmnon P!oglm EPA-!S!-R-OO-OO!

. *Cincinnati, OH.

Chronic-Whole EfMuent Toxicity Test (EPA-821-R-02-013, Method 1000 0) .
Species: szephales pramelas _ '
2\ ' ~'
NN Quality Control Cod
Verifi¢atioh ?g I)nta Entry, Calculations, and Statlstical Aualysesf
L.l f )
Client: TVA Sequaysh Nuclear Plant, Nontreated \ ) : I
Test dates: August 5-12,2003 Pt [ i
. 4 1
Projectnumber: 791 / ) ' Revetwed by, ’ WA
C fon (Vo) Rep! Inlthad Plaal number of lurvad|A = Pan ;m;n (mg)] B =Pan¢Larvae | Larvae weight (mg)[Weight / 1nltia) number off Mean survival | Meas wdm (-g) Ceoeficient of Percent reduction frem
tarvae -~ welght (mg) =A-B tarvae (mg) o - . vartation (%) cantrol (%)
A 10 10 15.150 26.080 10.930 1.0930 | )
n 10 10 14.996 24.620 9.624 0.9624 | Sy .
Control s m o 4573 24310 5617 0.0637 100.6 i 1.0162 . 63 Not spplicable
D 10 10 14.853 25.310 10.457 1.0457
E 10 10 15.27 25.250 9.979 0.9979 \
F 10 10 15.181 25.720 10.539 1.0539 .
1098% [¢] 10 10 14.715 24.210 9.495 0.9495 1000 i 10042 , 43 12
H - 10 10 14,597 24.750 j 10.153 1.0153 :
1 10 10 15.046 24.000 3.954 0.8954 } )
J 10 10 - 14.701 24.390 9.689 0.9689 . : '
n% K 10 10 14.938 25.940 10.952 1.0952 100.0 ) 160227 107 -0.6
L 10 10 15.008 26.320 11312 1.1312
M 10 10- 14.99 25.460 10.464 1.0464
N 10 10 14.727 24.030 9.303 0.9303 )
ey o 10 10 14.989 24610 9.621 05621 1000, . ”f" L™ 6
P 10 10 15.076 23.730 8.654 0.8654
Q 10 10 14.642 24.080 9.438 0.9438
R 10 10 15.167 25.520 10.353 1.0353 :
n% s - 10 10 14.831 27,010 12479 1.2179 ""'": 1.022¢ 140 -0.6
T 10 9 15.020 23.950 3.930 0.8930 '
1] 10 10 15.056 26.810 11.754 1.1754 : L
v 10 10 15.058 24.920 9.862 0.9862 ' . , .
100% W 10 10 15.070 23.910 $.840 0.8840 - “Mi ; : l","” x 124 . 23
X 10 10 14.909 26.050 11.141 1.1141 '
) 1) 10 9 14.656 24.840 10.184 1.0184 i . |
Intak v 10 -10 14.939 24,920 9.981 . - 0.9981 , T
100% W 10 10 15.047 26.150 11.103 1.1103 ”s i | "',"‘.' . 50
X 10 10 14.636 26.440 11.804 1.1204
Qutfel] 101; " MSD= Minimum Significant Difference ! : - W '
Dunnett’s MSD value: 0.1721 PMSD = Percent Minimem Significant Difference { i
- PMSD: 169 IR SR : ‘
PMSD is & measure of test precision. The PMSD is the minimump difference b the control and treatment that can be declared
statistically significant in a whole efffuent toxicity test. On sverage, a significant difference occurs for Environmental Testing Solutions, Inc.
Inteke; chronic toxicity tests when a toxicant reduces Pimephales growth by 16,7% from the control (ddumned through reference taxicant testing).
Dunnett’s MSD value: 0.1032 Lower PMSD bound determined by USEPA (10th percentite) = 9.4%, l [ \
PMSD: 102 Upper PMSD bound determined by USEPA (90th percentite) =35%. | ¢ =1 - | i

'lhelowcflnduppe'bo\nd:wu‘ecalculaledbylheUSEPAmmgIOSMoaMedﬁunWhhaﬂmu forPumphnlumhmdmie
reference toxicant tests. : : S ’

‘mﬁn\ﬁmmmtﬁuemmﬁcmcy
N , L

s i
H
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Environmental Testing Solutions, Inc. .

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

SatDate:  £303

TestiD: PpFRCR Sample 1D: TVA.Sequoysh Nuclear Plang, Quifall 101
End Date: 912703 LabiD: ETS-Eny. Testing Solutions Sample Type: DMR Discharge Monitoring Report
Sample Date: Protocok: CHRONIC{EPA-82!-R-02-013) Test Species: PP-Pimephales promelss
Comments: Nen-treated.
Cone-% 1 2 3 4
D-Control 10530 09624 09637 1.0457
1093 09979 1.0539 0.9495 1015
n 08934 09689 1.0952 L1312
49 1.0464 09303 0.9621 0.8554
n 09438 1.0353 12m 0.8930
100 - L14 0gs2 . 05340 LI
. Teansform: Untransformed $-Talled [
‘Conc-% Mean N-Mean Mean Min Max CY% N [ X3 Critical MSD Mezn "N-Mean - -
D-Control ~1.0162 1.0000 10162 - 09624 10930 . 6332 . 4 R . leer 1.0000
1098 10042 0988t 1002 0.9495 10539 .4 4 0.16 2410 04724 1014 0T
.- n 10327 1.0064 1027 09954 L1312 1.1l 4 L.09t 2410 0.1721 1014 09973
T 9 U091 U 09359 - 09511 - —- 08854 -~ — 10464 =391 =0 £ w0912 ... 2410 ___ O} _. 10045 . 09833
n 10228 1.0062 1.0225 0.8930 2w 13981 4 .08 2410 [ X730 1.0045 0.9835
100 1.0399 1.0233 1.0399 08340 1.1754 12343 4 42332 2410 oini 1.0043 0.9883
Auxiltary Tests S Critical Skew Kurt
Shagiro-Wilk's Test indicates normal distribution (p > 0.01) 097823745 0.824 023719017 -0.41?34199
Bartlett's Test indi equal vari: {p = 0.44) - 420380249 13.08531706
H 51z Tost (1-tal), 0.05) NOEC LOEC ChY TU - MSDu MSD MSB MSE F-Preb o
Dunnetts Test 100 >100 1 0.172069063 0.169325982 0.003806508 0.010195334 0.850294878 s 18
T v3 D-Control R .
Lincar Interpolation (200 Resamples)
Polnt Y 3D 95% CL(Exp) Skaw
Kos >100
Lo >100
IcLs >100 1.0
120 >100 09
1c2s >100
ca >100 0.8 1
IC50 >100 a7
0.8 4
-
§ 0s
g o4 ]
< 03
~ 02
P4V \ 0.1
AN SR ' stitie o .
SN, 00 g—o—t—s" LTy {
DY ¥ S ’7 <t v v — v
. Ce 0 - . 0 0 40 6 80 100 120
- MR : Dose%
Dose-Response Plot
14
1.2 +
. F < J |
- — f I -
L 1-tait, 0.05 tevel
§0.B R A AR of signilicance
(5]
Fos
P
0.4 {
62
0 v v v v
2 8 o A 8
9. <

1qn_03-05-03dataxls
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Environmental Testing Solutions, Inc. e

Statistical Analyses

StatDate:  W/S/03

Larval Fish Growth and Survival Test.7 Day Growth

TestID:  PpFRCR

Sample [D: TVA, Sequoyah Nuclear Plant, Intake
EndDate:  #12/03 Lab ID: ETS-Env. Testing Solutions Sample Type: DMR.-Discharge Monitoring Report
-- Sample Date == memmen. o Protocol: —. CHRONICEPA-821-R-02-013) ........ TestSpecies: ... . . - PP-Pimephales promelas
Comments: Noa-treated. )
Conc-% 31 2 3 4
DConual - 10530 09624 09637 10457
100 1.0184 09981 1110 1.1304 N
Transform: Untransformed 1-Talled
Conc-% Mean N-Mean Mean Min Max CY% N t-Stat’ Critical MSD
D-Control 1.0162 1.0000 1.0162 0.9624 1.0930 6.332 4 J
© 100 1.0768 1.0596 1.0768 0.9981 1.1804 7854 4 -1.141 1943 0.1032
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.8826198 0.749 036270522 -1.70952182
F-Test indicates equal variances (p = 0.66) ) 1.727928383 47.4533436
Hypothesis Test (1-tail, 0.05) MSDu - MSDp MSB MSE F-Prob dr
Homoscedastic t Test indicates no significant differences 0.10324394 0.10160297 0.00734472 0.00564644 0.29754323 L6
Treatments vs D-Control
Dose-Response Plat
SRR Y gus—
2N Do
12 TN {
b ‘e 28 . N [
. * P > 8 ] ) A
: = S . [ 14ail, 0.05 level
: g teepescesiessccsccecanscsncsssrrnasesssorsacsnsncannone of significance
o084
0]
>
Soe :
~
0.4
0.2 4
M)
g

[

$qn_08-05-03data.xls
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, Envirenmental Testing Solutions, LLC

Page 1 of 7

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

Client: TVA

Facility: Sequoysh Nuclear Plant
NPDES #: TN 0026450

. Project#: T\

Dilution preparation information:

- : Comments:
Diltionprep(%) | 1098 | 22  |439 -T2 100 -
Effluent volume (mL) | 2(9.6 | Q40O |27 | 1440 |2000
Diluent volume (mL) | 177804 | \S60 | 1122 S0 O
Total volume (ml)) ~ | 2000 | 2000 ] 2000[ 7o |2000 | -~
Test organism information: Test information:
Organism age: 4 24 -Hoves oL Randomizing template: |Greet)
Date and times organisms | ag. 65-0% 432 VO 100 | Incubator number and ’
were born between: , shelf location: Z
Organism source: c1-284-65 A-€ YCT batch: ARS lot-22-03
Transfer bowl information: | pH="1, §S Temperature = 2€.0

Daily renewal information:

Selenastrum batch: A@ al--03

Day Date Test initiation, Control water Sample numbers . Analyst ~
: renewal, or batch ysed used
termination time M l:k ) |
° latewon| vz | ot-ot-oz |ozstos.eiles|
71. ; ad-ob 0> » 1325 Ce-O\-0> | odadec.oy 1.0 :\S
2% 24 o¢-oron __\R32 0e-01-63 | oxeot. ot Lok ,\() .
3o et-cn-03| 1 \22B Of-co-03 | oBofoT.00).00 | 3
? ot-h-oz 1220 | o-ohon |odoktd.on 02| 4
I AT 1220 | ot-oken |ozotoa.or].oz | 4
§ Of-\-03 1325 0€-08 03 [o0204 -0 lo'z.. M
7 08\2- 63 243 —X | A
7o ed CoxRMS
Control information: Acceptancecriteria | Sy mmary of test endpoints:
% of Male Adults: 0%, $20% 7-dayLCS0 | > 100%
% Adults having 3™ Broods: 1007, 280% NOEC L%
% Mortality: 225 A $20% LOEC pIlcaiA
Mean Offspring/Female: 32.0 2 150 offspring/female | ChV > 1Y
%CV: XA <400% IC25 21007
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Enﬁronnie’ntél Testing Solutions, LLC

ey 0 ey e, @ Jmamm SN

Page 2 of 7
Species: Ceriodaphnia dubia ,
Date: -0%°
Client: Sequoyah Nuclear Plant ate 0£-0%:02
CONTROL~-\ Survival and Reproduction Data )
Replicate number
Day 1 2 3 4 S 6 7 8 9 10
1 Young produced O Q O O (»} o O O OO
Adult mortality - [ L ' 'R w 'S v o S
2 -Young produced | - ¢ HOAE 0Ol O 0O O o) O O 1O e —
Adult mortality s B N 0 O D ) W e _
3 Youngpraduced | - O| O | O O 1o | O O | O Q- — .
. Adult mortality A~ N U oulruel il el el e —
4 Young produced &S 13 ) G | & Y S g < | .
= | “Adultmortality § 4 S| | L—g vl e ! % o
5 Youngprodueed | & | [ [\ lE # O 10 O \zg oo
Adult mortality vl Wl Ulu | [ — |l |-
6 Youngproduced { 12 | 12 1 L 21 O O |\ 2 | \2 |16l 0O [O
Adult mortality - | — | - L I | G ) . |
7 Young produced 1L \S 1S |11 \S 1S [ V& | ‘§ 1\ 1D
Total young produced 35 [30 |23 |26 |30 |3 [Jo[29 [28 |34
Final Adult Mortality L R U I S B ) .
X for 3™ Broods JL. | > S S | < B>
Concentration:
% Mortality: oA
Mean Offspring/Female:  132.0
conc: 10.98% Survival and Reproduction Data
oA Replicate number
Day 7/ -8 - - 1 2 | 3 4 5 3 7 8 9 10
1 |"Youngprddueed § .| O | OO Ol Ol Ol Ol O[S
Adutportaliy |, C | L | L | L L. § U ] ]« U
2 Young produced | O () (&) &) 0O (@) O O O N
Adult mortality ol w ) — |« | ol Voo [
3 Young produced O 0 Q O O O 0 Q 0 O
adutmortality | | _ | | _ | U Ul o] U o
4 Young produced L G 5 L Y L-l ‘-l S| b S S
Adult mortality Ll L__. - | U Ll ul « | -
3 Young produced | e} Y |?' \ i lq*‘i 411D i\ 12
Adult mortality [ “ oo ]« - (W L B B .
6 Young produced [®) =) O O \*1 O O &) O 'S) Gy v,
Adult mortality — Ul ] O U U e | L
7 Young produced % 1 'S 12| 12 1o ‘i 13 17 11'S
Total young produced 3 (35|13 |3 |30 34|35 |32 1 33|32
Fina! Adult Mortality (9 [ - L - CIC [— [ O | <
Concentration: ‘
% Mortality: - O
Mean Offspring/Female: | 32.9
% Reduction from Control: | = 2.6 7%




Environmental Testing Solutions, LLC Page 3 of 7

Species: Ceriodaphnia dubia

Client: Sequoyah Nuclear Plant Date: 0&-0S-03
cone: 22% ‘ Survival and Reproduction Data
» Replicate number
Day 1 2 3 4 5 3 7 s 9 10
1 Young produced 0 [®) O O (&) 3] (o] Q (&) o
Adult mortality [ L | L L] U |« | L L 1L
2 Young produced O [s) @) &) e 6 A @) O |0 I
T Adult mortality =Y I U — | - wl Wl Wl
3 “Youngprodueed | O | O @) O 10 O Q) 6 6 .
: ~Adult mortality [ W I W |- — i W ] [ N W | S 2 —A 2
¢ | Youngproduced L | & < S < | b s | S | L G i -
Adatmortalty | U L[ L_ | U [ U] U [ O I I e s
3 Young produced Ol ) \2. I 1S |\D O IV
Adutmortaliy | L | L I U | | O = -
3 Young produced i 3 12112 (&) ®) |3 O (&) i\ (@)
Adult mortality RS S S A Y S T
7 | Youngproduced | 1| 177 | U |1 (VD |4 | 1€ |11 1S |\
Tota! young produced . 3 5 33 35 3 3 32 33 38 ‘5 3 2 5(‘
Final Adult Mortality L I ) C | - | — 1.\ |
Concentration:
% Mortality: o7A
Mean Offspring/Female: J.2
% Reduction from Control: | =LA%,
conc: 43.9% | Survival and Reproduction Data
Replicate number
Day - 1 2 3 4 5 3 7 8 9 10
1/4q-Vamgpeedued | O |0 O |DO O 1O D lO1 0o
| Adutmortality | 4, | L L | L L | L] -] ]
P Jewmgproawed | ] 01O O] OO 1O JO O[O
Adult mortality U U] LU O O U
3 Young produced Ol O O O |0 [®) (&) O O [e)
Adult mortality | W ] « | W L 1 | | R W
4 Young produced L‘ (_e |- [ s S o) S | S i
Adult mortality Ll w w | C] U] | W
3 Young produced OO 0 ) wzlisivaivatl 2wk
Adutmortalty | (_ | L W U] U L [ - | —
6 Young produced [3 VA | 1) o] O O 10 O O [@)
Adult rortality ] - o W e wlw— [\~
7 | Youngproduced [ 12 [ 171 [V J UL (1S [T [ d A T4 (171
Toulyoungprodiced  12q |3 | 33 | 35S |32 (81 |3\ | 31132 |36
Final Adult Mortality L | S - | — |- | — | S
Concentration: ' -
% Mortality: | 7.

Mean Offspring/Female: - § =3 .2
% Reduction from Controt:.| =2.8%
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Environmental Testing Solutions, LLC Page 4 of 7

Species: Ceriodaphnia dubia

Client: .S_CEMM ‘ Date:. _Q_& -0S - U3
conc: 72% : Survival and Reproduction Data
i ] "~ Replicate number ) )
Day 1 2 3 4 5 [ 7 8 9 1 10
1 Young produced [®) O Ol o 0O (5] [») o |l [o)
Adult mortality ~ L L [ L - | L. L |-
2 Young produced ®) O O O] O O OO @) (@)
oo adatmertalty - | ] ] A U ] L] CTLC iU ol —
3 Young produced Ol O Q 6 O |-0 &) &) Q]S
- Adult morta!lty . L—- \_‘ L‘ . \’ : L_— \_._ L_.—- '-L._. u -] C: )
-4 - | Youngproduced é o s S |s |4 g TG O [ R
- Adult mortality [ O D I O O T 0 A R L
s Youngprodueed | {2 [ 13| O Olo Jtz 1141 ODIWM |\L
Adult mortality “ e RS- L ol [\ L.
6 | Yomgprodued | V¥] o2 [Nd W3[0 o 120,
Adult mortality Cl uw w w w w L | w - w F Conng OVEA
7 Young produced |Ll \& 1 1§ [\ & 3 1 1§ 1 :f) o]
Total young produced 3-5 a—\ 3_\ 3-‘ yo Zq 35 3 L 3 ‘ aq\
Final Adult Mortality [ - L I N (S L .
Concentration:
% Mortality: | O
Mean Offspring/Female:. |33
% Reduction from Control: | = & 4%
conc: 100% Survival and Reproduction Data
Replicate number
Day - ~ 1 2 3 4 5 6 7 8 9 10
1/-Youmgproduced | O | O | O |O D | O NIV O 1o
|7 Adultmortaity | /[ L [ - L~ ] ] u jC
2 [ XYuypotweed | O] Al O]l O] OO 1 O1OQ IO |0
Adult mortality Ll ] il | W A | S I G
3 Young produced O O O O [e) 0 O 0 1O O
Adult mortality Ul U ] [ L I U I W B
] Young produced Y s {o q {p Y .| S |- S S |
~ Adult mortality ] ] ) W i U e
5 Young produced i ‘-l l"'[ 12, O CY O ¢ ' e 13 \L"'}
Adult mortality — ol il ouwl U Ll | \— 3 oy PP
6 Young produced (&Y [®) Ol \_"' Ih\ SO \ il &)
Adult mortality | - | - — (- L] | N I —
7 Young produced 17 1 18 e | 17 |q 14 |§ 171 171
Total! young produced 2o 35 o 31 5_‘ 3-‘ 32 3. 3‘. 3(‘
Final Adult Mortality Ol U T U T [ [ I
Concentration: ..
% Mortality: ' 0%,

Mean Offspring/Female:, “{ 35.°2.
% Reduction from Control: | = 10 .07
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~ Environmental Testing Solutions, LLC ‘ Page 5of7

Species: Ceriodaphnia dubia

Client: Sequoyah Nuclear Plant . Date: O8-0S-03
CONTROL =~ 2. Survival and Reproduction Data
Replicate number
Day 1 2 3 < | s 3 7 ] 9 10
1 [Yugpowwed | ~]1 0 D | O] Dl olololo o
Adult mortality Ll o | L L L L [N
1 2 4 Young produced O ®) O O O o) (o) 6 10 (@}
Adult mortality Ll Ll e O O “ o [«
3 Yaung praduced OlO.1TO0 @) QD 0O O 0 10 -
oo T Adultmortality | ] | ] U L | | ] -
' 4 Young produced | 3 3 S s o ls S |5
—_ e ' Adult mortality ] - Ol O ol ) O O LG
5 Young produced itsj2 |0 L3 O 1O Lt {io {3
Adult mortality ] ] - .l [ I WY i Gy B
¢ JYugpodued | S5 [ A V10 I IOl To IO
_ Adult mortality (G B W W U DR [ e W | I
1 Young produced \g {71 s |: '\q I_\ 16 \o ‘.-\ 12
Total young produced 33 |35 32 2¢ | 2 A 321321321 3o
Final Adult Mortality ol o — e |\ [
Concentration:
% Mortality: [07A
Mean Offspring/Female: 22.0
% Reduction from Control: | NA
conc: 100% Intake ' Survival and Reproduction Data A
] Replicate number ’
Day . 1 2 3 4 5 6 7 8 9 10
1 7)) Nelmgpipdueed - | ) | D O |0 &) (8] [®) Ol o je
Adagmorsality | (0] L L. | L | L ]l -] =] o |
[ 2 [yt " T 0 JOo O [0 [O QOO QO
Adult mortality | U L B W - [ U A I -
3 Young produced b O [®) O ) Al O 10O ‘) O
Adult mortality (W I Wy e W IC O B S - ]\
4 Young produced A.‘ Y q q < Ry 5 3 S S
Adultmortality § | \__ (U olw O |- -
5 Young produced I '-{ 13 ) 13 I Iy 121 0 (@) 10
Adult mortality (UL S - w O ©«f W« T
6 Young produced () (@) \S5351 010 1O O i\ 1\ O
Adult mortality . (- . | - [ [ | |- _ (-
7 Young produced 13 16 Jk ‘—] ‘s 1S 171 1 I‘-\ 171
Total young produced 3‘ 3,4 33 3"“ 3‘ 32. 32- 1 30 30 22,
Final Adult Mortality - S L I - (O D N
Concentration: .
% Mortality: -l 6%
Mean Offspring/Female: © |-31,4
% Reduction from Contrpl':. 0.2% |
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Environmental Testing Solutions, Inc.

Verification of Ceriodaphnia Reproduction Totals

SRR S S SN

Control-1
Replicate number
Dy HTFTSTAls[el 7T Enram] ™
1 ojojJo|JojJojo|o]|] o} el o 0
2 olo]JoJolotol]lo| o] e 0
3 ololoJoJolol ol o¥olo 0
. 4 513166l a4 a] sT 4 {6 48
5 o]lojolmwjnjolo] oji]ils 51
6 12112112 o] of12713]10 MK 71
7 w6 astas sl asTwe sl 13 150
Total 33{30[33(36)30|31]36[2]28] 34 320
Control- )
Replicate number
Day T T213] 4] 567189 i0] T
1 oJ]ojlo]lo]Jo]ojJojo]o} o 0
2 oJojJolojoltoloTJTo[o]o 0
3 ojJojojJojojoJo|]ofo]o 0
4 41 3] s5]3]s5]s1e6] s sis 46
s 1afist2folmlolwliujiw]is 08
6 ofJoJoltw]oliw]lo]o]o]o 24
7 il si[wa 17wl 17] 12 152
Total 3335|3226 32[36]32[32]32]30 320
10,98%
Replicate number
Day T T2 T3 T 4] s el 71815 0] T
1 oJolToloJTolJoloJololo 0
2 ojojojo]Jojojolo] oo 0
3 olojlo]lo]o]lololo]o]o 0
4 6 | 6| s 6l al alaTels]s 50
S “dlolnlwlwnifuajafizsnjn 115
6 ojlmBlolol1]Jo[Jo]Jojof[o 14
7 16161512126l w3[17] s 150
Total A IEEYENENENEREAEERED 329
22%
Replicate number
Doy M T2T3 T 9] s]6] 71819 ]w] ™
1 o]l o]Jo{ojojo[o]of{o]o 0
2 ocojJololo]jolololo|oTlo 0
3 ololoJoJolo]loJolofo 0
4 6| 4]l s st s]le] sl s]sele 53
5 0fjo]oj12[14fj0]1ts5ft3]olf]1l 67
6 Bdlizjn2lololdjoloinije 61
7 1wl 1718|166 13[4 18] 71151 17 161
Total s |33 |3s|33[32|33({38]35]32]36 342

43.9%
Replicate number

Day TT 21314151 6] 78T 9 0] T
1 0] 0loO0OJ]O|O|J]OJoO]oO|O)O 0
2 o] o0JoJolololo]lolo]o 0
3 0olo|lo{o6lojlolo]ojlolo 0
4 4] 6] 61 6] 5] 5] 5151615 53
3 0] 0| 0] 13]12]15]12]12]12]14 90
6 BlwBjn]ojlolololo| oo 37
7 121 17| 16 ] 16 | 15| 17| 14| 14| 14 | 17 152

Total | 29 | 36 | 33 | 35 | 32.| 37 | 31 | 31 | 32 | 36 | 332

72% !
. Replicate number -

Day i1 2131 4] 51671819 1] ™
1 0] o0loJ]o|oJ]oJlolo|o]o 0
2 o] ojlo]olo]loajJo]olol|o 0
3 0] o0jojoJolo]o]o]o] o 0
4 S| 6] 51 s.| s a|ale] a]eé 50
5 3] 13| 0] 0.] 0 | 12]14] 0] 14] 16 7]
3 1] 0 12]14tl13]0jo0]12]l0]0 52
7 14 18 | 17| 18|18 ] 13 ] 17 ] 18] 13} 17 163

Total | 33 | 37 | 34 | 37 | 36 | 29 | 35 | 36 | 31 | 39 | 347

100% Doy
Replicate number

Day MY T3T53T 4] slel 78] 0] o™
1 0] 0]0[0]0]oO|OJ]oOJ]o]| o 0.
2 0] 0] 0Jo]o]o]Jo]Jo]o] o 0
3 cJoloJojlolololo|o]o 0
4 s | s 16| 4] 61 4| als5] 5] 49
5 14l 14 ]12] 0.]13] 0 | 11 ]16] 13| 14 107
6 0] 0o 1.l 1 ]1a]l3]o0o)1]o 30

7 17] 16| 18] 16] 17] 19] 1a] 15| 17117 166

Total | 36 | 35 | 36 | 31 | 37 | 37 | 32 | 36 | 36 | 36 | 382

100% Intake i Poge.
. Replicate number .

Dy 'i T T3 T 4151671819 0] ™™
1 0]:0]0]0,JojJo]ojJoJo] o 0
2 0] o0|lolo]olo]lololo]o 0
3 0]ololojolololo|lo]o 0
] 4| S| al 4l sI3]313]51s 2l
5 14]13] 0] 13 11]j1a]12] 0] o]0 &
3 0l o0 |13] o] o]o]olujunlo 35
7 13 ] 16 16 | 17 ] 15| 18] 17| 16 | 14 | 17 156

Total | 31 | 34 | 33| 34.] 31 | 32 | 32| 30| 30 | 32| 319




Environmental Testing Solutions, Inc.

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

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

Zlient: TVA Sequoyah Nuclear Plant, Nontreated
Test dates: August 5-12, 2003 .
‘roject number: 791 ’ Reveiwed by:
Concentration ) Replicate number Survival | Average reprodutction Coefficient of Percent reduction from
(%) 1 2 3 4 5 6( 7 8 0 10 (%) (offspring/female) varistion (%) pooled controls (%)
Control - 1 33 30 3 36 - 30 31 36 29 28 34 - 100 32.0 88 Not applicable
Control -2 100 . 32.0 85 Not applicable
Pooled Controls 100 32.0. 84 Not applicable
10.98% 36 35 3 31 30 34 35 32 33 32 100 : 329 6.2 -2.8
22% 35 13 35 K] 32 33 38 35 32 - 36 100 342 5.6 6.9
43.9% 29 36 33 35 32 37 3 31 32 36 100 : 332 - 80 38
2% 3 37 34 37 36 29 .35 36 31 39 100 347 8.7 -84
100% 36 35 36 31 37 37 32 36 36 36 100 352 58 -10.0
100% Intake 3 34 33 34 31 32 32 30 30 32 100 . - 319 45 0.3
Jutfall 101: MSD = Minimum Significant Ditfel;ence
unnett's MSD value: 2.512 PMSD =  Percent Minimum Significant Difference
MSD: 7.9 , PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically
significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, Inc. chronic toxicity tests when
atake: a toxicant reduces Ceriodaphnia reproduction by10.2% from the control.
mnnett's MSD value: 1.684 Lower PMSD bound determined by USEPA (10" percentile) = 11%.
MSD: 53 Upper PMSD bound determined by USEPA od" percentile) = 37%.

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

SEPA. 2000. Understanding and Accountmg for Method Variability in Whole Effluent Toxicity Apphcanons Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003, US Environmental Protection
gency, Cincinnati, OH.




Environmental Testing Solutions, Inc.

Statistical Analyses

Ceriodaphnia Sarvival and Repreduction Test-Repredaction

StartDate.  §/5/03 TestID:  CAFRCR Sample ID: - TVA, Sequoyah Nuclear Phant, Outfall 101
End Date:  8/1203 Lab ID: BTS-Env. Testing Solutions Sample Type: DMR-Discharge Monitoring Repost
Sample Date: Protocol:  CHRONIC{EPA-821-R-02-013) Test Species: CD-Cexiodaphnia dubia
C ts:  Cemparison to Contrel-1.

Cenc-% 1 2 3 4 § [] 7 3 9 10

Control-1 33.000 30.000 33.000 36.000 30.000 31000 36.000 29.000 28.000 34.000
- 10.98 35.000 35.000 31.000 31.000 30.000 34.000 35.000 32.000 33.000 32.000
n 35.000 33.000 35.000 33.000 32.000 33.000  38.000 35.000 -32.000 36.000

439 29.000 36.000 33.000 35.000 32.000 37.000 31.000 31000 32.000 36.000

n 33.000 37.000 34.000 37.000 36.000 29.000 - 35.000 36.000 31000 | 39.000

100 36.000 35.000 36.000 31000 = 37.000 37.000 32.000 36.000 36.000 36.000

Transform: Untransformed Rank 1-Tailed

Isetonic
Cone-% Mean N-Mean Mean Min Max CV% N Sam Critica! Mean N-Mess
Coantrol-1 32.000 1.0000 32.000 28.000 36.000 8.539 10 33,700 1.0000
10.98 32900 1.0281 32.900 30.000 36.000 6.135 10 115.50 75.00 33.700 1.0000
n 34.200 1.0683 34.200 32.000 38.000 5.650 10 126.00 75.00 33.700 1.0000
43.9 33.200 1.037% 33.200 29.000 37.000 8007 10 117.50 73.00 33700 1.0000
2 34.700 1.0844 34.700 29.000 39.000 8.704 10 130.50 75.00 33.700 1.0000
100 35.200 1.1000 35.200 31.000 37.000 5.807 10 137.50 75.00 33.700. 1.0000
Asxiliary Tests Statistic Critical Skew Kurt
Kolmogy D Test indicates non-n { distribution (p <= 0.01) 1.04534006 1.035 «0.194412  0.5727649
Bartlett's Test indicates equal variances (p = 0.66) 3.27994871 15.0863171
The ¢ontrol means are not significantly diffecent (p = 1.00) ) 0 2.10092367
- Hypothesis Test (1-tall, 8.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 100 >100 1
T ts vy Control-1
Linesr Interpolation (200 Resamples)
Peint % 8D 95% CL Skew
[cos >100
IC10 >100
c1s >100 1.0
1C20 >100 0.9 4
1c28 >100 ' 08
1080 >100 o1 ]
1C50 >100 }
06
208 3
204
$ 03 3
~ -2
VAV, ~ 0.2
TN 0.1 4
o '
0 §rrt—t—————————————o
. 2 . 00 LTt P SR .
. . . 0.1 4 ° AR S
0.2 v v Y
0 20 40 30/ 8o 100 120
Dose %
Dese-Response Plot
45
40
35
. é 30 ]
$29
'§
2% -
LETE -
10
5
[} —r T — v
g ‘§ 2 Y] a (N g
g v =

2qn_03-05-03datarxls



Environmental Testing Solutions, Inc.

Statistical Analyses

Used for PMSD calculation only.

Ceriodaphuia Survival and Reproduction Test-Reproduction

Start Date:  8/12/03 Test ID: CdFRCR Sample ID: TVA, Sequoyah Nuclear Plant - Outfall 101
Bnd Date:  8/19/03 LabID: BTS-Bav. Testing Solutions Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol:  CHRONIC-(EPA-821-R-02-013) Test Species: CD-Ceriodaphnia dubia :
C Comparison to Coatrol-1. .
Cone-% 1 2 3 4 5 6 7 8 9 10
D-Controt 33.000 30.000 33.000 36.000 30.000 31.000 36.000 29.000 28.000 34.000
10.98 36.000 35.000 31.000 31.000 30.000 34.000 35.000 32.000 33.000 32000
2 35.000 33.000 35.000 33.000 32.000 33.000 38.000 35.000 32000 36.000
439 29.000 36.000 33.000 35.000 32.000 37.000 31.000 31.000 32000 *.  36.000
72 33.000 37.000 34.000 37.000 36.000 * 29.000 35.000 36.000 31.000 . 39.000
100 36.000 35.000 36.000 31.000 37.000 37.000 32000 36.000 36.000 36.000
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 32.000 1.0000 32000 28.000 36.000 8.839 10
10.98 32.900 1.0281 32900 30.000 36.000 6.155 10 -0.819 2.287 2512
22 34.200 1.0688 34.200 32000 38.000 5.650 10 -2.003 2.287 2512
439 33.200 1.0375 33.200 29.000 37.000 8.007 10 -1.092 2.287 2512
72 34.700 1.0844 34700 29.000 39.000 . 8.704 10 -2.458 2.287 2512
100 35.200 1.1000 35.200 31.000 37.000 5.807 10 -2913 2.287 2512
Auxiliary Tests Statistic Critical Skew Kurt
Kolmog D Test indi non-nommal distribution (p <=0.01) 1.04534006 1.035 -0.194412 -0.57276493
Bartlett's Test indi equal variances (p = 0.66) 3.27994871- 15.0863171
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob daf
Duanett's Test 100 >100 1 251186626 0.07849582 14.56 6.03333333 0.0478387 5,54
Treatments vs D-Control

sqn_08-05-03datal xls



Environmental Testing Solutions, Inc.

Statistical Analyses
Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Datec  8/12/03 TestID: CdFRCR Sample ID: TVA, Sequoyah Nuclear Plant - Intake

100

BndDate  8/19/03 LabID: BTS-Bav. Testing Solutions . Sample Type: DMR-Discharge Monitoring Report
Sample Dato: Protocol:  CHRONIC-(EPA-321-R-02-013) Test Species: CD-Ceriodaphnia dubia !
Comments: Comparison te Control-2, -
Coue-% 1 2 3 4 5 6 7 8 9 10
D-Coatrol 33.000 35.000 32,000 26.000 32.000 36.000 32.000 32.000 32.000 30.000
100 31.000 34,000 33.000 34.000 31.000 32.000 32.000 30.000 30.000 32.000
Transform: Untransformed 1-Tailed Isotenic
Cone-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 32.000 1.0000 32.000 26.000 36.000 8.463 10 32.000 1.0000
100 31.900 0.9969 31.900 30.000 34.000 4.543 10 . 0.103 1.734 1.684 31.900 0.9969
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.91454238 0.868 -0.7382598 267552132
F-Test indicates equal variances (p = 0.08) - 3.49206352 6.54108572
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB . MSE F-Prob df
Homoscedastic t Test indicates no significant differences 1.68421476 0.05263171 0.05 4.71666667 0.91913337 1,18
Treatments vs D-Control ) :
Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew -
ICos >100
IC10 >100
IC1s >100 1.0
1C20 >100 09 ]
) (o711 >100 3
-1C40 >100 0.8 1
ICs0 >100 0.7 4
H 0.6 4
]
805
e
x 04 -
0.3 1
0.2 4
Q.1 4
» 00 v vy v Y -0
0 20 40 60 80 100 120
Dose %
Dose-Response Plot
46 .
R }
...... T T T T —% 1ail, 0.05 level
30 : [ " of significance
c257
% ]
.92
g
3
e 15
0]
s ]
)]

sqn_08-05-03datal.xis
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Environmental Testing Solutions, LLC Page 1 of 6
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas
Client: TVA
Facility: Sequoyah Nuclear Plant
UV-Treated
' NPDES #: TN 0026450
e —om—Project#: Q.. .. . - .o
| Dilution preparation information: A ~ | Comments:
: Dilution prep (%) 100881 2z {434 | 92 100
- .. | BBt yolme Ly | et | 440 | g€ | 14O lzmoo | - R
Dilucnt volume (mL) |50 M 19%0 W22 | S o)
Toulvolume (ml) | Z2o00 | 2000 | 7000 | Zocd |200D
Test organism informationnn 255 ' Test information:
Organism age: v 4 US 0 Randomizing template: | #x V2.
Date and times organisms ol Mis— Ircubator number: :
were born between; 0f-0i-03 ,‘3‘0?,°.Ts°g'? 5 3
Organism source: ABS BAXR of-oi-a@> Artemia lot number: oo HQ
Transfer bowl information: | pH= Temperature=  °C | Total drying time: 3
. , .86 24.6 Date / Time in: o¢- 12-G3] 1500
Average transfer volume: Date / Time out: 6£43-63  ¢f0d
10.9 0. Oven temperature: lotC
Daily feedingland renewal information:
Day . .Date Morning Afternoon Test initiation, | Control water Sample numbers Analyst
. s AR " | ~feeding feeding renewal, or batch used used
s P 'X ~ h
* time - . time termination time HJ .
0 | cecs-om] —3%| 1550 W22 08-0v03 | g oges.o¥f.o5| M
' let-eon| rAcn | 1500 | zyo 6E-01-03 | motos.od].es| X
2 lotcron| %0 | &0 140\ o¢-0\-03 | osatetou].of | 1
P |tk | an | 20 W20 0bram |03 080r.00f08 | A
* loteraz| ofste | Vo0 \3SS Otot-gz leager.oy|.02| )\
> Jorw-on| cdoo | oS Lice) 02-08-R | 3080A.01] . 02 A\
S loenos 3 | IS0 138 O-0t-03 | 020fod.0\]. 02~ ()l
7 leeros EEEEEEEEsEE) 1350 eais St
Control information: Acceptance criteria Summary of test endpoints:
% Montality: - 0% [  sw% |7.dayLCy 21007,
Average weight per initial larvae: 0.%063 f| NOEC-_ 100%
Average weight per surviving larvac: 0.806% | - 2025 mglarvac LOEC 21607
. ChV 21007
ICss |2 1007%




Environmental Testing Solutions, LLC Page‘2 of 6 |
Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant ’ Date: 08 05-CR
UV-Treated
e Survivaland GrowthData -
. Day | - . CONTROL 10.98% o 22% e |- -
: A|lB|lcIDplElJFlel BT I [KI[L
L oo o | o] 1o) 0] |10 ] 70]-0 |10 {10
Yo o o o o Lo fio o o Jio o | ol
: 10| 10|r0| 10| 70l10 20|20 1010 |i0 |10
? 01 /0 (70 |70 [/0[c0] /610101011010
) 10170 | 70} 10 | 20] 10(¢0 |10 |40 (40 ] 20|10
S L) rofe |ro)] 20| 0] 70 10 |0 170 |0
¢ ol 7010 0] o] s0] w0lso ] 0] r0]s0 |10
! 10 | 10|20 (20 |10 |1o| 10|70 |r0 |10 |0 |tO
A = Pan weight (mg) ‘& W 0’3 }\t) \ \ A 5 5 &
= Pan $Laryady m; LY
AT PN ?»\2:\' ARG 2 | Y & |5 '\\-‘“‘b q!’)l" RPNy
Larvae weight (tg) s A -8B . o, @ 61 &S @& 3 oa 0
e Xl it Y & W I |8 LA [oF
Weight per initial number of < 1 bl P 4 _ & A A D
‘::nzg:‘lgnumberofhrvae 1?‘1’ 09\% O'q‘nq Q'%h\ \.‘?‘ \‘\ﬂ," \9,("0\ \‘d”\ 95{\1 \‘d)\ﬂ QK\\ Ofﬁ\
::n‘b‘eg: ;’el;g::te(;gﬁal ¢ ,b. oLD 1.06582 ' 08k M

Calculations and data reviewed: ¢ )S ’

Comments:




" Environmental Testing Solutions, LLC . Page 3 of 6

Species: Pimephales promelas

‘Client: TVA / Sequoyah Nuclear Plant

Date: 06§°05-CG% A
UV-Treated

" Survival and Growth Data_
 Day 43.9% 2% . 100%

M N 0 P Q R S T U \'4 W X
R R RN R R R R RO R R )
N o) o ] O] ]lojo]|p |6
* 1070 (1o 0 |10] o] {10 | wlr0 0|10
3 101016 o {20 | 10)t0 |0 |76 |10 |r0l0]
) 010 o {mlwl|iofw]nle ] nl]l0] 0]
° o {10 | 1ofro |10l ] o]wlielno 1o
¢ {rolw o]l wlmo]w]|wlio]o
T o0t oleliofrolro] o] |to [0
é-fm m‘l'gm (Tg) \\%5\ N»\“” o @3“ ‘k"éq \g,s“}’ 60‘* e@"‘:’ \,ro\"’ \r,.n"b‘ | \9“" Qpﬁ\
IR e [ ll ol Ll Pl T Nl Pl
:L.n.eweaef;s (3?9::.\_:;3 \0}@\ 01@9\ q?&\ \\‘\g\ {;‘\\ \\:,(;\ . 2P \0,_,';, \Q%,\% . 2\ \1.@\ . @\
gé&%&ﬁiﬂ:::i \-"\00\ \5& » s'-‘&\ ,\.\a%\ \f > \-@‘:\ \9&0 \9.505 \5"{8 \-\1)\ \-’90 ! \9\1\
b of arvae (D) Y 1.123\ 14238
| Célculations and data reviewed: éx__
Comments:




Environmental Testing Solutions, LL.C ' " Pagedof6

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant Date: 0€-05-G3
UV-Treated .
T 7T Survival and Growtk Datd T T -
Day ) 100% Intake
1Yl z |aAr|BEB
° (01101010
! oo |0 |0
2 ”
16176 |70 | (O
3
[0 /0 |10 |/0
4 .
10 |10 1D {10
s
/6 | 10110 |10
§ o] 1010 {10
7 | ’
JO | {0}10 |10
A = Pan weight (mg) A ]
A\ X!, oo
,\ | | \LQ’ \‘7'0% 6\\1 \\'o
B = Pan + Larvae weight (mg)
7543 e : Vﬂ% '\‘\r“is\ o '35"\0
R Larvae weight (mg)=A~B o ,b \\.9
o. e - . Y =\
. . - \\.“ “.@a’ \Q . m:@
Weight per initial number of |
arvae (m; : o ‘\g \
LC/[I’EJ“:!) number ol larvae \0\\’ 0?\ \'Qk \'Oesp
Average weight per Initial -
number of larvae (mg) ‘ {.0 o2 .

Calculations and data reviewed: é

Comments:

[
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Environmental Testing Solutions, LLC

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

Quahty Control
Vcrnﬁcatlon b} Data Entry, Calculations, and Statistical Analyses
. - » »
. ‘ y) ’
Client: TVA Sequoysh Nuclear Plant, UV Treated o® .
Test dstes: Angust 5-12, 2003 et 2 o
Profect number: 791 o , Reveiwed by: /'))W"\_/
} ) . . R |
Cencentration (%) Replicats 1aitial number of | Finsl sumber of Iarvae | A = Pun weipht (mg)| B = Paa + Larvas | Larvas welght (mg) [ Weight / Initlal aumber of Mesn survival | Mean welght (mg) |Coefficient of varistion] Percent reducties fram
Iarvae . ’ welght (mg) "A-B larvae (mg) ™) : M) coutral (A)
——— .
A 10 10 14.733 24.020 9,285 0.9285 i
B 10 10 14.748 23.830 9.132 0.9132 y
t .| . X
Control C 10 10 15.011 24,440 9.429 0.9429 100.0 0.9063 50 Not applicable
7) 10 10 15.105 23.510 3.405 0.8405 )
. 10 10 15.180 26.080 10.900 1.0900 .
F 10 10 14.945 26.200 11,255 1.1255
. 100.0 R A =17,
10.98% (4] 10 10 15.131 25.560 10.429 1.0429 ) 10658 so 17.6
H 10 10 15.041 25.090 10.049 1.0049
1 10 10 14.707 24,080 9.373 0.9373
) 10 10 15.263 25.690 10.427 1.0427
. X 9.0
n% K 10 10 14,653 24.370 9.717 0.9717 100.0 0.5877 45 ?
L 10 .10 15.200 25.190 9.990 0.9990
M 10 10 .14.831 24.940 10,109 1.0)09
o N 10 10 14,726 25.520 10.794 1.0794 .
43.9% o 10 m 14,099 23.990 2991 0.8991 100.0 1.0336 10.2 14.1
) 10 10 14.719 26.170 11.451 - 1.1451
Q 10 10 14.959 27.230 1221 1.2211
R 10 10 15.063 21.020 11.957 1.1957
X L1231 9. -23.9
% S 10 10 15.020 25.410 10,390 1.0390 100.0 L1z 2
- T 10 10 14.995 25.300 10.305 1.0305
u 10 10 15.012 25.910 10,898 1.0898
v 10 10 15.009 26.220 11,211 1.1211
Y 00.0 8 9. -24.0
100% W 10_ 10 15.109 21.170 12.661 1.2661 ! L1 3
X 10 10 14.759 24.940 10,181 1.0181
Y - 10 10 14.871 26.780 11.909 . 1.1909 ,
o, 7 10 10 15.087 24.370 9.283 0.9283 , R
100% Intake yvy m m 164 26,080 10.916 1.0916 100.0 1.0602 10.4 17,0
. BB 10 10 14.800 '25.100 10.300 1.0300
LY
Qutfal) 101; MSD = Minimum Significant Difference
Dunnett's MSD value; 0.1380 PMSD = Percent Minimum Significant Difference '
PMSD: 15.2 . PMSD is a measure of test precision. The PMSD is the minimum pen:em difference between the control and treatment that can be
declared statistically significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing
Solutions, Inc. chronic toxicity tests when a toxicant reduces Pimephnln growth by 16.7% from the control (determined through reference
Intake: loxicant testing),
Dunnett's MSD value: 0.1158 Lower PMSD bound determined by USEPA (10th percentile) = 9,4%. :
PMSD: 12.8 Upper PMSD bound determined by USEPA (90th percentile) = 35%.

The lower and upper bounds were calculated by the USEPA using 205 tests conducted fmm 19 faboratorics for mecplulu growth in

chronic reference toxicant tests.

USEPA. 2000. Understanding and Accounting for Method V:mbilny in Whole EfMuent Toxicity Applications Under the National Pollutant chlurge Elimimnon Program. EPA-!JJ-R-OO-OOJ us Emumnmcnul Pro(ecllon Agency,

Cloacinnati O




Environmental Testing Solutions, Inc.

D-Conirol
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Statistical Analyses
Larval Fish Crewth and Survival Test-7 Day Growth
SartDate:  8/503 Test ID: PpFRCR Sacuple [D: TVA,Sequoyah Nuclear Plant, Outfall 101
End Date:  812/03 Lab ID: ETS$-Env. Testing Solutions Sample Type: DMR-Di e Moaitoring Report
Sample Dats Protocot  CHRONICEPA-821-R-02-013) Test Species: PP-Pimephales prometas
Comments: UVY-treated.
Conc-% 1 3 3 4
D-Control 09283 09132 0.9429 0.8403
10.98 1.0900 1.1253 1.0429 1.0049
x2 09373 1.0427 on? 0.99%0
2.9 1.0109 1.0754 0.8991 11451
7 Lan 11957 1.0390 1.0303
100 1.0898 121t 1.2661. 1.0181
Transf: Untransformed 1-Tailled Isstonic
Conc-% Mean N-Mean Mean Min Max CVY% N +-Stat Critleal MSD Mean N-Mean
D-Control 0.9063 1.0000 0.9063 0.8408 0.9429 3.020 4 1.0400 1.0000
1098 1.0658 L1761 1.0658 1.0049 11238 4960 4 2,787 2410 0.1330 1.0400 1.0000
n 0.9877 1.0898 0.9877 0917 1.0427 4,309 4 «1.422 2410 0.13%0 1.0400 1.0000
4.9 1.0336 1.1408 1.0336 0.8991 11451 10,168 4 <2.224 2410 0.1380 1.0400 1.0000
B n 11231 1.2392 t.1231 1.0308 2n 9.158 4 -3.787 2.410 0.1380 1.0400 1.0000
100 11238 1.2400 1.1238 1.0181 12661 " 9274~ o4 - -39 - - - 2410 0.13%0 - 1.0400 - 1.0000 -
Auxiliary Tests Statistic Critical Skew Kurt
Shapuro-Wilk’s Test indicates normal distribution (p > 0.01) 0.9894892 0.834 0.08004414 -0.5285299
Bartiet?s Test indi equal vari s (p = 0.48) 4.50414085 15.0863171
Hypethesis Test (1-tall, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prod < df
Dunnett’s Test 100 >100 ! 0.13797488 0.15224391 0.02819804 0.00655535 0.00947229 518
To va D-Controt
Linear Interpolation (209 R. ples)
Paint % 3D 95% CL(Exp) Skew
Icos >100 *
| (4] >100
icis ~ >100 10
120 >100 0.9 1
1c2s >100 o8
iCa0 >100 0.7 4
1IC30 >100 0.8 1
.98
% 041
203
g 02 1
Ll X
00 . —p ey -+ g &
'. ~ <1 RS .".."'-
s a8 A 02y *
Ssoa N o~ 03
TN 0.4 — . v v
. s - - 0 20 40 € 8 100 120
e s . . .
. . . Dose %
Dose-Response Plet
14
1.2
. |
1. .
g osT eeeenae 1-taif, 0.05 level
2 R RACRALALEEEELEEERLY PP asnint
Eos
~
04
0.2
0 — v 7
N e o g
-

‘ sqn_08-05-03data.xls



Environmental Testing Solutions, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

SutDate:  ¥/5/03 Test I PpFRCR : Sample [D: TVA Sequoyah Nuclear Plant, Intake
EndDate: 81203 LabID: ETS-Env. Testing Solutions Sample Type: DMR -Discharge Monitoring Report
Samnple Dute ) ~ Protocol:  CHRONIC-(EPA-321-R-02-013) Test Species: PP-Pimephales promelas
C . UV-treated. e i - . .
Conc-% 1 .2 3 4 1.l
D-Control 0.9285 0.9132 09429 0.8408
100 11908 0.9283 1.0916 1.0300
Transform: Untransformed 1.Tailed o
Conc-% Mean N-Mean Mean Min Max CV% N 1-Stat Critical MSD )
D-Coatrol 0.9063 - 1.0000 0.9063 0.3408 0.9429 5.020 4
100 1.0602 1.1698 - 1.0602 0.9283 1.1909 10.387 4 -2.584 1.943 0.1158 s
Auziliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96686405 0.749 D.11350151 081362764
F-Test indi equal variances (p = 0.18) 5.85831976 47.4683456
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob dr
Homoscedastic t Test indicates no significant differences 001576171 0.12773354 004738581 0.00709796 0.04155713 1.6
T ts vs D-Control ) :
Dose-Response Plot
- £
S PYE SO PRR 1-tail, 0.05 level
S 4 of significance
>
a 0.8 1
~
0.4 1
0.2 ]
0

100

. sgqn_08-05-03data.xls



Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Mcthod 1000 0) « :
Spccws. Pimephales promelas | :

Daily Chemical Analyses

. \\
Nent: Sequoyah Nuctear Plant Non-Treated . :: o b ’ : . ,
Test dates: August 05 . 12, 2003 - 7?2 o !
‘ruject number: 791 N : . ; _ Reviewed l)y{dam__
: — .. 1 » ’ : P N
Concentration |[Parameter Day O s iDay ) Day2 . Day 3 . Day 4 . Day 5§ ' Day 6
' tnitial Final Inifial Final Initial Final Initial Final _Initint Final« Initiat Final Initia) Finul
pll (SU) 7.42 7481, - 7.6 7.42 1.49 7.58 7.68 7.52] . 762 . 741 7.39 7.89 8.04 7.89,
DO (mg/L.). 7.8 7.6 ~~ 78 13 1.6 78 7.6 7.5 0 T1.6[vi.u4n.: 7.3 7.9 7.6 7.5 7.6
Conductivity (umhos/em) 321 ~~ 31 310 315 ; 303 302 312
Control [\ tkatinity (me/1, CsCO,) 59 61 L 60
ardness (mg/l. CaCO,) 86 88 ] 84
‘Temperature (°C) 25.1 249 25.5 24.8 - 254 24.8 25.3 24.7) . 254|, 24.9 254 © 249 25.3 25.6
pll (SU) 7.5% T.41 7.56 7.41 7.38 7.52 7.67 7.48| . 7.58 7.37 2.66 7.84 %.01 7.87
10.98% DO (mg/l.) ' 7.6 7.3 7.8 74 2.7 7.8 8.2 7.5| . g1 . 72 1.7 1.5 7.8 7.5
) Conductivity (umhos/cm) 298 29 282 290 ; 300 298 309
‘Temperature ("C) 25.1 249 25.5 248 254 24.8 - 253 24.7) ' 254] - - 249 25.4 249 25.3 25.6
pll (SU) 1.56 7.43 7.56 7.41 137 7.53 7.67 747 . 2.57]. 7.34 7.65] . 7.84 8.01 7.86
2% DO (mg/l.) ' 2.7 13 7.4 74 7.6 7.7 8.2 74] ! 8.0}-:... .7.0 7.7 74 7.8 1.5
Conductivity (nmhos/cm) 294 287 276 285 i 286 284 295
‘Temperature (°C) 25.2 249 25.5 248 254 24.8 25.3 247 | 25.4]. 249 254 249 = 253 25.6
pH(SU) 7.52 7.8 ~1.53 7.40 ‘73] - 7.52 7.65 7.47 7.54] - 27.31 7.60 7.82 $.00 7.83
3.9% DO (iﬂ/h) 1.7 73] - 7.8 7.4 7.6 7.7 8.2 ~7.64 | 80}, :» -7.0 7.8 7.4] - 7.8 7.5
- Conductivity (nmhos/cm) 266 261 251 . 256 ; 260 255 266
Temperature (°C) . 25.2 249 255 . 4% 254 - 24.8 253 2471 ! 254 24.9]* 254 249 25.3]. 25.6
pH (SU) 7.49 7.35 749 7.41 7.25 7.52 7.62 746| 748 . 131 7.53 7.85]. 7.99 7.81
2% DO (mg/L.) 1.7 1.2 7.8 74 1.6 1.7 8.2 2.6] - 8.0)w. 1 7.0 7.8 74 7.4 .14
Conductivity (pmlunlﬂn) 223 222 215 217 : 222 218 227
Temperature (°C) 253 249] 25.5 4.8 25.4 24.8 253 247 | -254]° - 249 25.4 24.9 25.3 25.6
pll (SU) 7.47 7.39 7.43 7.39 7.16 . 7.54 7.58 7431 - 745 7.28 7.47 7.90 7.98 7.87
DO (/1) 1.7 7.2 7.8} 7.4 - 7.8 A 8.2 76| £0].: - +7.0] - 7.9 7.5 7.8 7.5
. . Conductivity (jumbos/cm) . 185 1%4 180 184 ¢ 185 . . 182 191
100%" . [Alkalinity (mg/1, CaCO;) 6! 65 I .63
V' [Mardness (mg/1, CaCO,) 74 74 i 76
Tota] Restduat Chlorine (mp/l} <0.10 <0.10 . <0,10
Temperature (*C) 25.3 24.9 255 248 25.4 248 253 247 ¢ 254|u 8. 249]: . 254 . 249 25.3 25.6
pll (St) 7.40 7.35 - 742 7.36 7.44 7.54 7.58 747 . 744 e 735 7.44 7.90 7.97 7.90
10 (my/l.) 1K 7.2 7.4 7.2 1.7 7.4 8.2 7.5] . RO|waswia 7.1} 8.04, : 7.6 7.8 2.5
Conductivity (imhos/em) 183 180 : 174 . 180 i . 182 . 178 185
100% Intake |Akalinity (mg/l. CaCQ,) (4] 63 o262
Hardness (my/l. CaCQ,) 76 78 e 12
‘Fotal Residual Chilorine (img/1.) (), 10 <0.10 I .<0.10
Temperature (°0) . 250 . 249] - 255 - 4R 254f < 248 - 253 247/ | 254)rsn 249) 0 234 0 - 249 253] 256

.t ————— e e
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Environmental Testing Solutions, LLC

) Page 50of 6

Species: Pimephales promelas
Client: TVA /Sequoyah Nuclear Plant

- SR 7 R 1 G 2 —" . .
: LR

R R 'nt""ﬁ"'n?ﬁﬁ‘;." "\nizﬁ?.‘.;f‘ué&

Y - Y 0

Nontreated Date: 08§ -(5-03
Daily Chemistry: '
Day
Concentration | Parameter 1 2
CONTROL | pH(S.U) 252 148 | 33| 342 | 349 | 3-58
DO (mg/L) 2.6 I | 338 3 | %o >
Conductivity ‘
| (umhosrem) 321 3 310
e VT i py—
.| Hardness N -
(mg CaCOyL) o
Temperature (°C) | &S. | 24
i i pH(U) -.54 X
10.98% DO (mp/L) % 33
Conductivity zq 6
{(pmhos/cm)
Temperature (°C) | 25 +{ 2449 S5 e | zsA 24.
pH(S.U.) 3.50 443 | 350 ) Fdl 1371 | 3955
22% DO (mp/L) 2.9 .3 4.8 34 T L3
’ Conductivity
(umbos/cm) 24 8% 2He
Temperature (°C) 28.2 r O ¥ 255 24.& | 25 - 24,8
pH(S.U.) 152 238 | 353 | 240 | ol 1.5
43.9% DO (mg/L) ] . 1. 8 T.o .3
Conductivity 2Lt 264 i 25]
{pmhos/cm)
Temperature (°C) | 2S5-2. 244 285 24.8 ZS.4% 2.6
‘ PH(SU) 349 735 | 3.49 | Al %25 | F.sz.
n% DO (mg/L) 33 2 1¢ 3.4 3L ) 3.3
Conductivity . .
~ | (umhos/em) 223 AN 215
L/ a A Temperature (°C) | 25 .3 2449’ 25S z4.8 5. 4.6
B T A A B C | 329 343 | .39 AT -S4
100% - ;. FDO(mp/l) . 2.3 32 12 308 %
* | Conductivity :
(g‘::h:;cm)ty I BS. i 8 S 4 | &0
Alkalinity .
'CaCOML). Ll )
Hardness T
(mg CaCOyL) ,_’q i
TR chlorine Hil
me/L) 20,10 <010
Temperature (°C) { 25-3 24.9 A IRAYS 7ZS.Y Z4.8
H(S.U) q496 | 935 |34z | 136 | 344 | 3.5¢F
100% Intake | DO (mg/L) X~ 32 38 32 1.3 T8
Conductivi
(umbosem) 183 (80 134
Alkalinity
(mg CaCOYL) b —
Hardness
F R 28
TR chiorine -
(mg/l JO <« 0.10
) L0 %
Temperature (°C) | 2S.1\ 249 S5 24.6 ES:‘( 4@
Initial Final Initial Final Initial Fina!




Environmental Testing Soiutions, LLC

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

Nontreated
Concen- Parameter 3 4
tration :
CONTROL | pH(S.U.) 3,08 3,52 | 502 | 2yl
. DO (mg/L) 7.l ©
Conductivity -
-—- ] (umhos/cm) 5!5 . _.‘503_‘..
Alkalinity | : - )
. (mgCaCOJL) (0\ =% bO b R N RS
- ] Hardness 28 = 8‘-\ = TN
{(mg CaCOyVL) : — e
Tewmperature (°C) Z5. 3 YA 25.4' 2% 8 25,4 2499 1 253 | 2siLw
o eH(S.U) T 348 .58 1 A3.37 | 2.4 ) 364 | 8ol '464 iy
10.98% | DO (mp/L) . !B' 2 15 8.1 4 6 )RS3
fricwnaic I | 3006 | 298 209
Temperature (°C) zs.5 24.3 25.4 249 z5.4 | 2¢q - Z5.3 I SE
PH(S.U) T | 747 | 351 | %ed | 7o | k6V | 8.01 ‘;%b
22% DO (mg/L) 8.2 =Y 80 [ 30 i Al L 18 5 .
Conductivi : »
(uhoslcmn). 185 280 264 s
Temperature (°C) Z5.3 243 ZS. ¢ 449 2S.4 YLK 25.3 S-b .
pH(S.U) X EXK] e P, 3.3 W0 | 382 [ZY>8) 3.8
43.9% | DO (mg/L) B2 b 8.0 1.0 =8 | “+8
Conductivity - —
(umhos/cm) 15k 20 255 2o
Temperature (°C) 25.2 242 5% ¢ Q z5 .M z49 Z5.% rixl=)
PH(S.U) F-67. | A 248 3.3) .53 3,89 a9 38}
72% | DO (mg/l) gz | o go | 3o | 8 | 34 .8
Conduictivjty _
(rmhos/cm) AL 222 28 223
Tenfperatiee CCY 1 25,3 | 243 | z5¢ 244 25y § 249 z5.3 | ¢L6
PH(SU) oo - | 269 343 | 345 | :20 | 243 |90 |98 | 3o%
100% - | DO (mg/L} i g 2. 0D 3.0 =39 g .| =8 =X
Conductivity ’
mho/cm). 184 185 182 Al
Alkalinity ,
| mgcacoyy |\ L3
Hardness \ g [
(mg CaCOy/L)
TR Chlorine (mg/L) £0.\0
Temperature (°C) -3 %3 | zS.Y Z4.9 25y 249 ZS.3 2s.L
T pH(sU) 356 {549 | 34¢ %25 |30 [0 | A3 [R.30
100% | Do . = , : g
T | PO g2 | #8 | 8o | gy |236%| %e |"Jes{as
) Conductivi '
ehodtem. 18D 1272 - 110 185
Alkalinity
(mg CaCOy/L) \ Lz
Hardness 1
{mg CaCOy/L)
TR chlorine (mg/L) <0\
Temperature (°C) 253 1| 24.3% | 254 2dq | 25 2491 725.3 } 256
Initial Final Initial Final Inltial Final Initlal . Final

- -:vx-nr.:wa',""’wt!'-'-»*"'i' -




Environmental Testing Solutlons, LLC

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

Daily Chemical Analyses

\\
Client: Sequoyah Nuclear Plant Non-Treated . ?: ' : X .
Test dates: Angust 05 - 12, 2003 : , T P : ; ‘ .
Project number: 791 . . DI ' : Reviewed by: 1/ LAl
— ..\ . . i o 1
Concentration [Parameter Day b 53 3Day i Day 2 Day 3 ] Day 4 Day 5§ Day 6
: Initial Finul tnitial | Final Initial Final Initial Final Initial .}  Final Initial Final 1nitinl Final
pll (SU) 7.82 7571 . ° 7.63 7.68 7.49 7.63 7.68 761 - 7.62 7.50 .39 797 8.04 7.94
DO (mg/L) ' 7.8 7.6 ~~ 78 19 1.6 8.0 1.6 80| : . 7.6]nrwinn-7.5]. 79{ 7.7 7.5 1.7
Conductivity (umhos/cm) 321 -~ 311 310 ) 315 i 303 o 302 312
Control - I 1atinity (m/1. CaCO,) 59 61 T 60
Iardness (mg/l, CaCO;) 86 88 i 84
‘Temperature (°C) 251 2500 255 25.1 25.3 - 253 25.4 25.1] ! 25.5]. . 25.0 253 25.2 25.2 25.2
pll (S5YU) 1.5% 7.57 1.56 7.72 7.38 7.63 767 . 761 7.58 . 7.4Y 7.66 7.98 8.01 792
10.98% DO (mg/L.) . 7.6 1.6 7.8 79 1.7 8.0 8.2 - 8.0 8.1] .iwe.. 7.6 1.7 7.6 7.8 1.7
- Conductivity (nmhos/cm) 298 29 282 290 ) 300 298 309
] 'l‘ém]gmlure cC) 25.1 25.0 25.5 25.1 25.3 25.3 254 25.1] ¢ 25.5| . 25.0 253 25.2 25.2 25.2
pll (SU) 7.56 7,56 1.56 1.75 137 7.62 7.67 7.62) : 7.57) - ., 749 T.65 7.96 8.0} 293
2% DO (mp/L) 11 1.6 18 7.9 7.6 8.0} - 8.2| 8.0f ;- 8.0f: o 7.6 1.7 7.6 7.8 1.7
y Canductivity (imhoy/em) . 294 I 276 285 . 286 284 295
Temperature (°C) 25.1 25.0 25.5 254 . 253 25.3 254 25.11 ! 25.5 25.0 253 25.2 25.2 25.2
pit W) 7.52 1.55 7.53 7.71 731 7.61 7.65 7.61} . 7.54] . 1.51 7.60 797] - .00 7.93
13.9% (DO (mg/l.) : 1.2 1.5 18 19 1.6 8.0 8.2 7.9} @ 80/ . 17 7.8 2.7 1.8 2.7
* Conductivity (pumhox/cm) 206 261 251 256 L 260 255 266
Temperature (*C) 25.2 25.0 25.5 25.1 25.3 25.3 25.4 25.1{ 25.5 25.0 253 25.2 25.2 25.2
Pl SV) 7.49 7.54 7,49 7.81 7.25 7.61 7.62 ~ 7.64 7.48 7.51 7.53] . 798 799 . 2793
2% DO (m1.) 1.7 1.5 7.8 19 7.6 8.0 8.2 791 : 8.0{ . 17 7.8 7.7 7.8 1.7
Conductivity (umhos/cm) 223 222 215 217 222 218 227
Temperature ("C) 25.2 25.0 255 25.1 25.3 25.3 25.4 25.1) . - 25.5] .+ 25.0 25.3 25.2 - 25.2 25.2
pil (SU) 71.47 7.54 7.43 7.83 7.16 '7.60 7.58 7.69] - 745 . . 1.52 7.47 7.98 7.98 7.94
1O (mg/1.) 1.1 1.5 718 1.0 7.8 R0 8.2 8.0 . RO| ..o 07 79 N 7.8 7.7
. . Conductivity (amhos/cm) 185 184 180 _ J84 : 185 v 182 191
100%, ,* [Alkalinity (mg/l. CaCO,) 61 65 L. 63
N Hardness (mg/l. CaCO;) 74 74 176
‘Total Residunt Chlordne (my/1.) <10 <0.10 i <0.10
Temperature (') 252 - 250 25.5 - 25.0 25.3 253 25.4 251§ : 25.5] -kse 2500 . 253 S 252 0 252 25.2
plt (SU) 7.46 7.54 7.42 7.52 7.44 7.62 7.58 7691 ;. 7.44). .0k, 754 7.44 8.01 197 195
DO (1) 1.8 1.5 TR 1.5 1.7 8.0 821 : . 80] 1 . - ROlvwesax-7.8f - 80| 7.8 7.8 1.2
Conductivity gunhos/cm) 1% 180 174 180 G - 182 W 178 185
100% Intake l\“ﬂl“ﬂ“_\' (mgll. CuCO,) 61 63 ot el 62
Hardness (mg/l, CaCQ,) 76 78 b oideh 72
Total Reslduat Chlurine g/l | 0,10 <0).10 t o <0,10
Temperature (°C) 25.2‘ 25.0 2.5 T 251 2531 - 253 - 254 251 ) - 285 ;. 250] . 253 ) [-25.2 25.2 25.2
b8 b Y
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Environmental Testing Solutions, LL.C Page 6 of 7
Species: Ceriodaphnia dubia
Client: Sequoyah Nuclear Plant Date: _(&8-0S-0%
Daily Chemistry:
Concentration | Parameter 0 1 2
CONTROL |} pH(S.U) 382 3-ST | L3 | L0 .49 2L3
DO (mg/l) %6 3o + 9 39 o 80
Conductivity
(umhoslem) 32/ 2 (¢ 3o [N
Nanatiay —— ==
(mg CaCOyL) S] .
Hardness - -
- | (mg CaCOyL) ¥
. | Temperature °C) | 25.1 25.0 zg,g (251 1253 f2e.%
... | pH(S.U) 3.58 - 3S+ | 356 332 | 138 | k3
10.98% DO (mg/L) . - "R fo <€ | 19 .9 [ %))
‘ Conductivity
(pmhos/em) 296 299 Zo2
Temperature (°C) | 2S.) - 135—1 755 | e2s.\ 5.3, 2
pH(S.U) 2.5V ) %95 | A3 £33 3o
22% DO (mg/L) 2.3 +.e 3-8 19 *b - 0
Conductivity -
(umhos/cm) 294 Lo+ | z2%¢
Temperature (°C). 2s.\ z2S5.0 ZSS |-\ "26.3 2S.3.
pH (S.U.) 282 [ 3-9% Fs3 | 2.5 33l =
43.9% | DO(meL) 3.3 s 298 | ° T 8.0
Conductivi
(::ﬁ‘::[tclm;y 2 e | 251
Temperature (°C) | 2S.7Z. 25.0 255 |1 es-\ 25.% 25
pH(S.U) .49 3.5% 49 A6 | F25 J.at
2% DO (mg/L) .49 35 | 38 =39 ke | go
- § Conductivity 5 y
223% Lt | 215
. 9 (pmhos/cm) .
/,{ - } Temperature o) | 25.2 2S5.0 Z25.5 28. 0 %5 1S.3
CleHEUY s -] .49 q-94 43 | F.03 Fiw o
. 100% DO (melL) . 2 Y 3.9 O 8 .©
Conductivity © 1l
(:;h:sc/%ty 165 184 180
Alkalinity Lo
| (mg CaCOYL) L1 LS A
Hardness . 3
(mg CaCOyL) A 14 1‘-{ ' .
TR chlorine 20.10 PR
(mg/L) : '
Temperature (°C) 2S5.2. Z5.0 ZS,S' 2s. 5.3 w™=-3
pH (S.U.) 3.db A.5¢ | #4942 |52 | 144 | 3. bt
100% Intake J DO (mg/L) .8 TS 3-8 5 %3 O
Conductivi
(umhoslcm) 163 122 134
Alkalinity
| (mg CaCOyL) a L3
Hardness
{mg CaCOyL) 1 e
TR chlorine 20.10 ’ 20.19
(meL) . 3
Temperature (°C) | 25-2. Z95.9 255 § 2s.d 255 ) 183
Initial Final Initial Final Initial Final




Environmental Testing Solutions, LLC .

Page 7of 7

Species: Ceriodaphnia dubia :
Client: Sequoyah Nuclear Plant Date: 0O&-05-0%
' ' % Chargeol o prd or das lo.
A l)ayJ ) J
Concen- Parameter 3 4 5 6 -
tration f__ .
CONTROL | pH (S.U.) L6 | F.ed A2 | 35D ) 139 143 8.0 F94
' DO (mg/L) X7 -0 15 = - :
Conductivi — - » =
| Guphosten) 315 203 _. 30z LT
Alkalinity - _ ' 3
_(EgCaCOJL) la\ e . ‘00 = x ; .’};’{
Hardness €& i o gt-\ 3 iy 5
(mg CBCOJ,L) i o eman - ——— e .4
Temperature (°C) ;5.'* as.\ -} 7285 25.6 25.3 25; ‘1 752 13su -
: © | pHEU) 13631 151 " 1Fge8 |49 1w 1248 | ol “|292°
10.98% | DO (mg/L) 8.7 | 6.0 . Ao 337 b - | *8 3
Gmbosemy | 280 300 230 Gl
Temperature (°C) wed - | IS\ 25.S 2S.0 253 2S.2 752 TS
PH(S.U) 3¢ | 2wz | 357 | 49 | = =90 ol [ 3.95 |
22% DO (mg/L) 8-v 0 0 2l 3 ) 2.6 33
| Gombostem) 285 286 264 205
[ cm
Temperature (°C) 254 TS.\ 25.S 250 Z5.3 oy 8.2 S .2
pH(S.U.) 2S5 o) 3,54 S\ .60 A 8-c0 93
43.9% | DO (mg/L) 82 39 .0 +8 3.3 .8 T3~
Contosrony 25 2 wo 255 y I
Temperature (°C) | 28.Y4 s\ 25.5 S Lo 25.3 Z2S.2 5.2 2S.
pH (S.U)) I [ 3.64 |48 a5]) 3.53 =96 | =49 ‘%%‘-b
1% DO (mg/L) 8 a 8.0 ++ 1.8 ] .6
| Gohgemy | 4% 222 zip 221
Tempé-%:ur:;(°0)>'.. 228 Y 5.1 25.< iso ZS. gé | 252 125.2
PH(SUY s - | .58 '} 59,9 | 534S | 3.52 I ET] %96 | 3o+t |
100% [ DO(mgL)". . ‘dft‘.b .0 8-0 39 3.3 T.e 2
* I Conductivi {
(umbosiem)” 185 182 a1,
Alkalinity -
(mg CaCOVLY X\ L3
Hardness —l(o
| (mg CaCOy/L)
TR Chlorine (mg/L) \K £D.\O \
Temperature (°C). | ¢$-Y4 2. 25.S 25.0 235.2 5.2 2S.2 2s-2
1 pH(S.U) +59 | 39 F4¢ {154 gg‘i 8.0l +93 1.95%
100% DO ( r .
Intake met) &2 8.0 8-0 1@ ﬁ-@vu € 8 A3
Conductivity y
(pmhos/cm) ‘80 82 | ?e) l 65
Alkalinity
| (mg CaCOVL) \ . bz,
Hardness X 17
| (mg CaCOyL)
TR chlorine (mg/L) i O -
Temperature (°C) 25.4 2s- 1 255 28 & | 25,3 2 -l zsz ) zs-%
Initial Final Initial Final Initial Final' ; Initial Final




Environmental Testing Solutions, LLC

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

Daily Chemical Analyses

, N o ;
Client: Sequoyah Nuclear Plant UV-Treated ‘ .\s\ B E :
Test dates: August 05 - 12, 2003 A | ,
Profect number: 791 R M ! ! Reviewed hy: EY. APARR A .
Concentration | Parameter Day 0 3 Da Day 2 Day3 , Dayd . Day S Day 6
tusitial Final Initial Final Initiaf Final Initial Fina} . Initinl Final, Initinl Final Initial Finul
pll' (SU) 7.54 1356 71.50 7.52 7.57 7.56 7.67 747 7.56 7.35 7.62]. . . 788 1.97 7.5
DO (mg/l.) 2.7 7.7 = 12 73 1.7 7.8 8.0 7.5) T8 xere.- 7.2 7.81 ! 7.6 1.8 7.6
Conductivity (nmhos/em) 314 ~ 206 303 300 b vty 302 L 292 311
Control I ratinity (mg/t. CaCO,)
Hardness (mg/l. CaCQ,)
Temperature (*C) © 249 . 25.2) 25.6 25.1 25.5 25.2 25.4 25. -254] .. 252 25.5 25.0 25.6 25.5
pli (SU) 1.55 7.30 7.50 7.50 7.58 7.56 7.68 748 7.58( .- . 232 7.62 7.84 197 7.4
10-98‘/. DO (ml.) 7.7 7.6 79] - 1.3 7.6 7.7 %.0 1.5 78} ... 7.0 7.7 7.5 7.8 1.5
) Conductivity (imhos/cm) 305 294 297 294 , 297 286 304
‘Temperature (°C) ' 25.1 . 25.2 25.6 25.1 25.5 25.2 254 25.0¢ ! 25.4 25.2 25.5 25.0 25.6 25.5
pll (SU) 7.54 7.31 7.49 7.49 7.53 7.56 7.68 TA48] 7.57 2.31 7.61 7.82] - 7.97 7.84
2% DO (mg/l.) 7.2 7.5 R.0 7.3 1.5 7.6 1.0 7.5 7.8) -7.0 7.8 1.5 7.8 2.5
Conductivity (llmlmslrm) 292 282 286 243 1 284 275 290
Temperature (°C) 251 25.2 25.6 25.1 25.5 25.2 . 25.4 25.1 25.4 25.2| . 25.5 - 25.0 25.6 25.5
H (SU) 1.52 7.30 7.46 747 7.50 7.56 7.68 7.47] . 7.55 7.14 7.60 7.84 197 7.85
13.9% DO (mg/L) . 2.7 1.5 1.0 13 7.5 2.6 8.0 7.5 7.8 6.4 7.8 7.4 7.8 1.5
‘ Conductivity (jumhos/cn) 264 258 258 256 ; 258 251 264
‘Temperature ("C) 25,2 25.2 25.6 25.1 25.5 25.2 25.4 25.1] 254} - - 25.2 25.5 25.0 25.6 25.6
pll (SU) 7.51 7.32 7.42 7.46 7.46 7.57 7.65 - 7.46{ . 7521 .. 1.27 7.56 1.73 7.98 7.87,
12% 2() (mg/L) 7.6 1.6 R.0 7.3 7.5 7.6 8.0 -14 78] iv:. 6.9 7.8 7.4 7.8 7.6
onductivity (pmhos/cm) 222 219 222 218 221 215 226
Temperature (°C) 25.2 25.2 25.6 25.1) -25.5 - 25,2 25.4 25.14 . 254} . 25.2 25.5 25.0 25.6 25.6
Apl (SU) 7.48 1.29 7.36 7.45 7.42 1.57 7.63 746 . 7.50{ .. 7.30 7.52 7.87 7.96 7.85
DO (mgp/1.) 1.2 1.6 8.0 7.2 15 N LX) 250y . 18} . 701 7.8 2.2 7.8 1.5
. . Conductivity (pnmhos/cim) 185 182 186 183 Lovorais, 188 180 187
100% . |Alkatinity (mg/L CaCO,)
N Hardness (mp/l. CaCO,)
‘Total Residual Chivrine (mg/l.)
Temperature (C) 25.2 25.2 25.6 25.1 25.5 25.2 -~ 25.4 25.1(1 0 002548 i 25,2) 25.5| ! 25.0 25.6 25.6
pil (5U) 7.45 7.29 732 7.46 - 738 7.57 162 7.45]) .. 1. 7.46] ae 728 .7.501 4 7.85 7.95 7.84
DO (mp)) 7.7 7.5] 19 7.1 1.5 7.6 BOL . - 25) 0 o078l muain(12) . 170 7.4 7.8 1.3
Conductivity (umhios/cm) 180 177 133 180 D1 81 Low 0177 180
100% Intake JAlkalinity (mg/l, CaCQ,)
Huardness (mp/l, CaC0,)
‘Total Residual Chlorine (mp/l,)|
Temperature (*C) 252 25.2 25.6 25.1 25,5 25.2 254 25.1|,  i-254|.rs . 252 25.5{ , - 250 25.6 25.6
¥ .

; !




Environmental Testing Solutions, LLC

Page 50of 6
Species: Pimephales promelas
Client: TVA /Sequoyah Nuclear Plant
UV-Treated Date: _0O£-:05-C5
Daily Chemistry: -
Day
Concentration | Parameter _ | S 2
CONTROL | pH(S.U) 4.54 +35 | 350 173852 3151 | st
go gdngLt' v)ity I i T | ' 33 3.7 3-8
anauctt .
i | (umhos/em) 314 . 296 303,
“Alkalinity
(mg CaCOy/L) \ <
Hardness X
(mg CaCOyL) . ’
Temperature °C) | 24.9 25,2 } 25\¢v 15-1 255 125.2
T e 356 | 4.30] 350 [=Fs0- | e5 [ 7.5¢ |.
10.98% DO (mg/L) kK] X% 19 b T |
Conductivity - 305 w 4 , )
(pmhos/cm) 2913
Temperature °C) | 25 "l\ _;.5. Z5.% c: . ZS8.S ZS.;-_!‘=
pH (S.U) 2.5 -l 3.49 | 29 X 3
22% DO (mg/L) 3.9 s . 33 39 | TG
Conductivit -
(umhos/em) 22 282 260
Temperature (°C) | 2S.) 75.2. 25. b LS.-{.' | 28.S ZS.S‘Z-L
- | pH(E.U) 352 | 230 -4 | 14T | S0 3.
439% | DO(mg/l) +4 .5 8.0 .3 H | a6
Conductivity ’B Z 5 & K
(umhos/em) Zlﬂ“l Zs .
Temperature (°C) | Z5.Z2 z25.7 Z‘:E{‘?L ':."‘-541 25.5 :5‘ s;-.
pH (S.U) 3.51 .32 3. e 17+
1% | DO (men) . 3 50O 33 15 -l
Conductivity ’
. & |umhossem) _ U9 222‘_ A
77 A | Temperature (°C) < 25.v <, | 255 z5.2
o, fpHEU) 5t | 48 =2 | 3.3 § J45 342 +-5F
100% - {'DO (mg/L)" +3 Nz d 22 | %5 | +3
.Conductivity
(umhosem) les 18z 1P
Alkalinity
{mg CaCOy/L) \ 1
Hardness \ "
(mg CaCOyL) _‘
TR chlorine
(mg/L)
Temperature (°C) | 25.2 75,2 25,0 Z2S.{ 255 zS.2
‘pH (S.U.) T.4S +.29 | 332 | 34 3138 3.5
100% Intake | DO (mg/L) 3.7 3. 1.9 9 . A .b
Conductivi
whoven) | 189 133 183
Alkalinity
(mg CaCOyL) \
Hardness . \
(mg CaCOy/L) .
TR chlorine —K ;
(mg/L) : — ..
J Temperature (°C) | 2S5.2. 15, 250 284t 255 25.2
Initial Final Initial Final " Initial Final
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Species: Pimephales promelas

Client: TVA / Sequoyah Nuclear Plant

Date

UV-Treated X Clarsed 2H ﬁ on day L.
: Day ’ ) ‘ OJ ]
Concen- | Parameter 3 -4 : S o6
tration ‘ : * .
CONTROL | pH(S.U)) &3 § 34T X 3.7 .25 3.2 | 3.88 .| 187 1ABS
- | DO (mg/L) 0 | 2 .2 +.6
| uambosem) - .} 300 302 232 B
Alkalinity _ e
(mg CaCOYL) '\af“ s - -\ R
" | Hardness . . SN e ¢ . % ol
. - (mg caCO’,L) [T S PR, - PR, N
Temperature (°C) Z5.4 Zs.\ | zsy Zs.z | zs5 o . o 258 =
pH(SU) =~ I X72) FU8 ) S8 1A 221wz 178 | 3187 ] 85 -
1098% | DO (mg/L) 8.8 35 3 \ 3 +.8 k-
Conductivity v '
(umhos/cm) 'Lﬁ 4 : Zq ?‘ 28L 304 :
Temperature (°C) s A3 25. 2S.2 25.S ZS.0 ) 25 s S
- pH (5.U) e | Y8 | 159 .31 L) .} 1.62 | 343 1.8
.22% . | DO (mg/L) 2 35 38 .O 9.8 1.5 é s
ductivity - _ .
P 283 264 235 290
Temperature (°C) Z5-4 Zs 75 A gy § 235.2 255 S0 2S L2 28.S
- pH(S.U) P8 13947 |35 |3 |Fwo (%64 | +37 | =8S
43.9% | DO (mg/L) “BD 2.5 %8 .8 =.49 , S -
Conductivi - '
(umhovemy | 256 256 251 24
Temperature °C) | 2SY4 | 2s.t | 254 §| 252 | 255 § 250 |25 (250
pH (S.U.) 30T 3N 1352 | 323 | .50 | A3 39e. § 4.83
2% DO (me/L) LEE®) 34 e o .8 %4 18 3
gcgonl:::sj::ir‘:‘:)g Ub - | 221 215 22¢
Tediptrature €Y . {~zs.U ] 2354 25.% 2s.s | ISo. | z5¢ .1
PH(SU) .. . 135 | 480 | +.90 | 3.20 | 302 | 84 | 90 385 |
100% .| DO (mg/L)* ¥0 .S %8 4 | e %2 %8 35
Conductivity < -' '
(pogh:sclcr‘:)ty 183 185 fTe) 1%
Alkalinity
| (mg CaCOYL) \
Hardness SK
(mg CaCOyL)
TR Chlorine (mg/L) q\ '
Temperature (°C) Z5. 2y.) 2S. 5.2 2S.5 2SO0 | 2s.¢ ZSE
pH (S.U.) 3-b2 345 | b =.26 |3 g | .85 ﬂWS EX)
100% DO 2 . ¢ .
Intake e/l 8.0 K 7‘6 .2 ?M Fd - 38 :}-{
Conductivi P
(mboslem) (80 181 133 160
Alkalinity \
‘| (mg CaCOyL) \
Hardness X}
{mg CaCOyL)
TR chlorine (me/L. ) ) -
Temperature (°C)’ 2354 A 2$.Y 5. v 255 25¢ -1 29 -
Initial Final Initiat Final Initial Final- Initial .Final
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Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCOyL
Date analyzed | 0B .Y2.-03 ‘Titrate samples to pH = 4.50 S.U.
Titrant normality and mu!tjpliéf determination: |
] pHof Normality | Normality (N) of H;SO, pH Factor or Multiplier
Deionized | Titrant- check | Begin | End { Total = (5 ml Na;CO,; x 0.05VE = (¥ x 50000)/ 100 m) sample
_water | reference | _standard ;| _ml _{_ml | _ml! cee e - - =0.25/E : -= N x 500 -_—-—«- .
. =45S.U. | number number -1 ® (acceptable range = 0.018 - 0022)
14463 = ko3 mzo‘ﬁ oo [1Lbizb| “0.0(198 q 9. - ey
DI torrech &R 0.8 - L EIE — R LI TR
Labaratory control standard: A o o
__-Reference _ | Truevalue | Sample | _____ F _ | . ... |- .. —. Alkalinity(MV) 9/oR5=MVITVxIOQ .
standard number (Tv) volume | Begin | End | Total | Multiplier | (mgCeCOyL) (acceptablerange . |.
: . {mg CaCOy/L) (ml) m! ml ml =90 to 110%)
W53 100 10 124 225198 | 99 93 - §3.6%
Duplicate sample precision: | -
' . ) Sample | “Alkalinity %RPD =
Sample SampleID | volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(S - D) /|(s+D)2]} x 100
number ' _(mD) ml | ml | ml : (scceptable mzef*l°‘/-)
Borre3 M tho pAlios [nnshmslee 99 59 B2
v e Y (s 3slko | V[0 e9 —
Matrix spike reéaveryb - . 4
Reference Spike value | Sample . Spike alkalinity (A)
standard number (SV) | volume | Begin | End | Total | Multiplier - (mg CaCOyL)
{mg CaCOy/L) (ml) ml ml, m] . ) -
855 15(9 \ gb oo 1288 1A.4]1049 | 4.9 168
// .- .:Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
o . (mg'CiCoyL) . MV=A-B (acceptable range
O K (me CaCOYL) =75 10 125%)
59 49 RO
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (mD) m} ml’ ml Multiplier ' ~ {mg CaCOyL)
eordd  JMMS the 6 | 1o A [dsdlbo | $9 59
o183 [sSw O ded |9Q0la | | 3l
Bronod (S O 0.0 |14 |3 14b
DB-Bb 03 |MHS a0 e {nolbz b\
(B-0B-02 [ 4~ 2 (134 | by ko
v_ b A4 [33.0[5.9 5B
SSW K20 332 |25(3.3] 23
Vo  ISalk SW 52 |oaiwg| - | 148
0402 | MHS Hao \ w3126 bo \\/ 9
W Reviewedby: [ 3\ | Date reviewed: [ 04-02-63 |
]
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Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO4/L

Analyst | (FM)

Date analyzed (B, V%3 .5 _ Titrate samples to pH = 4,50 S.U. L |
i —_Titrant normali and mult] Ixer determination: ' ' ‘ '
. pHof Normanty e Normality (N) of HaSO, pH Factor or Multiplier
3 Delonized | Titrant .| check -| Begin | End | Tomar 1 N2,CO; x 0.05)E = (N x 50000)/ 100 m! sample
e ] . water | reference | standard | ml_ | ml | mli_ . =0 e =NX500
=4.5SU. | number number (E) (meptablennge-ools 0.022) —~—— DR
Laborato:y control standard S e e e :
...} .. Refereace | Truevalue -| Sample | | _— Alkalinity (MV) | % RS=MV/TV x 100
itandard mumbér (av) volume | Begin | End | Total | Multiplier | (mgCaCOL) (scceptablerange -
(meg CiCOYL) | (ml) ml | ml | ml =90 f0 110%)
[We5ial, | 100 | 1 [7.7]3u6]%9 | 99 | 98 S8.09
Duplicate sample precision: S
o Sample Alkalinity %RPD =
Sample . Sample ID volume | Begin | End | Total | Multiplier | (mg CaCO)L) {(S - D) /1(S+D)2]} x 100
number ’ [ ) ml ml ml o (acceptable nngeftlo%) .
OB 1103 |Sabk SW  jive 136 |3 |Wxl39 Wy B
- Dupli ' : D o .
\ P O L S AT R S R 14 —
Matrix spike recovery: o ' | |
Reference Spike value | Sample : Spike alkalinity (A)
standard number sv) volume | Begin | End | Total | Multiplier : (mg CaCO,/L)
(mg CaCOYL) | (ml) ml m} ml ' :
M@mg 50 |ioe | B3[381148 | 99 196
// WF :Sample alkalinity (B) Measured spike value (MV) %R=MV/SVx100
oaf - "(mté CiCOyL) MV=A-B ~ (scceptable range
&) . | (e CaCOWL) -75toufs'/.)
b 50 loo9s
Sample measurements: ‘
: Sample volume | Begin | Erd | Total Alkalinity
Sample number Sample ID {ml) | ml ml ml Multiplier (mg CaCOyL)
020805. o éﬁ% \ oo - (B3 6.2 | 99 bl.% = wl
03 0£67. Ol 2 2.2 188 |bb 5.3 =
036£09. 0\ ) 8.8 L5z |b-4 1 b3.& =L
on0805.05! | W\ s.2|ad k2 \ B?% [ =l
ootoT. 68 1 25 |23alp4 \ L34 =03
a3 0£04.02| " 3 249 {32 | b \ R EEZA
onoses.ob | (LWAF \ ’ M2l i joRQ =10
ozotes ol 2 | 48 |52 ul4 | . 112.9 _-uojf
an0£09.08| V. YRR 25 9 |36 [0 ~ | (edq =100}

Reviewed by: | ,_\\ | Date reviewed: [ A-e2-03 |
A | ’
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Page 5 of 5

Alkalinity
(EPA Method 310.1)
A Matrix: Water, MDL = 1.0 mg CaCOyL
Analyst .
Date analyzed 12.-03 ** Titrate samples to pH = 4.50 S.U.
rm:étm
pHof Normality | - [ Normality (V) of H,SO, pH Factor or Multiplier
Deionized | Titrant check -| Begin { End | Total | - = (N x 50000)/ 100 m! sawple
. Water | reference | standard | ml | ml | ml Joooo=Nx5S00___
=4.58.U. | number | number (E) —~— 37 A
quératory ;:bnrrolua}t&ard: i e ; T e
. Reference | Truevalue | Sample | .| | | __ | AlkalinityMV) | % RS=MV/IVx100
standard number v volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CsCOyL) (ml) ml ml m! » _ = 90 to 110%)
s B | 100 | 10 Ja.5 4338 | 99 | $% 93-09-
Duplicate sample precision: ' S | K
_ ) Sample _ _ Alkalinity %RPD=_ -
Sample- Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOJL) {(5-D) /i(s+Dy2]} x 100
‘number (m) ml ml | ml : (acceptable range = & 10%)
v - ,4,,4‘””m‘;~£?”f':';‘ %’”I‘é
ozotos.cl (AE WK Voo 129 |97 168 (99 [Sb3=et .
[ Ovplicats . - ~ .
Lo A (Wbled | A~ [PeB.2=48 159
Matrix spike r'ec.overy: - ) . ' ) ‘
Reference Spike value | Sample ' : ‘ Spike alkalinity (A)
standard number (SV) | volume | Begin | Erd | Total | Multiplier (mg CaCOy/L)
- _(mgCaCOyL) | (mD) ml | ml ml . ]
o3| = (s [93-lesiue (9.9 | T W R
Ffak: °: :=Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
P "(ndg C2COyL) "MV=A-B (xcceptable range
da, BE . (g CaCOL) =75t 125%)
, - bR-3 4.5 33.0%
Sample measurements: '
’ .. | Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID {ml) m! ml ml - Multiplier {ms C2aCOyL)
omogog.oz IBAF Wi 2z | oo [7is|p1]| BL| 99 BS-\ =85
30803.04] V 3 N o4 |BL[IS | v 42 =¥

e

N
RN

./‘V

/
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Total Hardness '

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

Analyst [(CA
Dateanalyzed &?1 ¢‘>

Titrant normality and multiplier determination:

Titrant | Normality check | Begin | End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ml ml - ' =0.2/E = (V1 50000)/ 50 ml sample
number pumber : (E) (acceptzblc nnge- 0.018 - 0. 022) =Nx1000 .
\DLb’l‘b lL\b5 0°1'L ot 14 14 o 0 ‘z.ola R T X Y " B
Laboratory ool andarts - e T A
‘Reference ~ ~| ~Truevalue -| Sample | - — -] "~ | - Hardness(MV) | % RS=MV/TVx 1060
staudard pumber av) volume | Begin | End | Total Multiplier (mg CaCOyL) " (acceptable range
-—---| -(mg CaCOYL) | —(ml) | —uml =} -mal | ~ml =~} - oo =] o =00 110%)
INSS 104 40 0 193 lnglz.s |20 j 43, | o359
Duplicate sample precision: : | | h
: Sample . Hardness %RPD =
Sample - Sampte ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S-D)/(S+D)2]} 1 100 .
number . (ml) ml ml ml (lml’hue ﬂnze =+10%)
08.ov03 IWMHSH20 A [s0 {u? heo &t {206 |° Re &0 H
Duplicate i D .
L i V_llod laprfdn | R4 —
Matrix spike recovér_;;: .A o .
Reference Spike value | Sample ' Spike hardaess (A)
standard number (sY) volume | Begin | End | Total | Multiplier | (mg CaCOy/L)
(mg C2COJL) | (ml) ml ml ml : ‘
15 o\ dn 150 oo 2.l | 2DL | - \2b
» S Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
VoL =, (mg C2COyL) MV=A-B (acceptable range
: (mg CaCOy/L): =75 to 125%)
: ” 8"\ - 42 _165.09>
- Sample measurements: . '
: : Sample volume | Begin | End | Total- h Hardness
Sample number "~ Sample ID (ml) ml ml ml . Multiplier (mg CaCOyL)
Blank _
(should be = 0 mg CaCOYL) 50 . 04 |0t low |20 ND
oBoLo% mds Hao b  lzzalzea|sz | B
DB-ovo’d |S535V Az.o a Wi 229123 |- » 4
03:06:0% _ {mHS HaD -89 (33248 8%
o83 | | A a3z |33.3] 40 A4
| v _» | 33.3 414 |4\ 8¢
09-0B-03 [$500 H20 dd Hob|2.2 4%
pR-li-o3  [MHS Hio Bl l41.6] 4D 82.
ezngos. od [SOW R o 142 |36 | 4.2
020807, O L 42 133136 /- | 32

Note: If >15m! oftitrant is used, sample must be diluted. Reviewed by: L N - J Date xcvicWed[ 0A-02-05 _l
] ‘ .
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Total Hardness -

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

Analyst
Date analyzed |0 . {2.- 03

normalzty and multxpher determmatwn

Titrant | Normilttysheck | Begin | End | Tatal Normality (V) of EDTA - pH Factor or Multiplier
reference standard | mi——m!_ | ml =0.2/E = (N x 50000)/ 50 m! sample
number number : -jﬁ\ table range = 0.018 - 0.022) =Nz 1000 -

Laboratory control standard: ~ .

Reference . True value Sampie' o T . T™ .- H-ard-m‘m MY) '/. RS= MVITV x 100
staadard number av) volume | Begin | End | Total. Multipller * (mg CaCOJL) "~ (mcceptable range -
: mgCsCOYL) [ (mD) . | ml m! | —ml e .;;_:_90,_10 1_10%) ———
W95 (o0 40. o |78 49|zl |z0.6 | &3 o3-S
Duplicate sample precision: | ; - : :
' ’ Sample _ . v Hardness %RPD=
Sample Sample ID volume | Begin | End [ Total | Multiplier | (mgCacOyL) | (S-D)/(S+D)2]}x100
number - (mD) ml m! ml S (acceptable range = 2 10%)
omf0d.oM<RY 3 5L (99 Bkl |20 S22 B2 0
Duplicate B o
- V |3 jmalze| v [P3da b %
Matrix spike recovéry: ) ' v : _
Reference Spike value | Sample . Spike hardness (A)
standard number sVY) volume | Begin | End | Total | Multiplier (mg CaCOyL)
(mgCaCOYL) | (mD) | ml ml m! :
55100 40 [ B0 |1k fpilss 20k | - 13.3
N Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
N i P _(mg CaCOyL) MV=A-B (acceptable range
. o (mg CaCOLLY ] = 75 to 125%)
_ S R 4.0 1389,
Saniple measurements: v ; ‘
Sample volume | Begin { End | Total-{ R Hardness
Sample number Sample ID {mD) nl m! ml Multiplier {mg CaCOyL)
Blank
(should be = 0 mg CaCOy/L) : %
00£035.05 |SQL WT 50 19\ [22813.F ] ob Yb.1 T Ko
020867, 08 \ 2 128 |6 |38 \ 3_.3 =18
020809.02. J 3 2bb (300 156 | L.\ =2
020£05. 0k |C\AE- \ 1 1384183 130,48 =1
05,6808.01 2 324 [8bbiR.2. ' L8t =170
020804 .04 5 b s |38 Yol 3 Sl
63080'5. 67 Nt 4 1S WeS |50 63 <100
an0dar. 02, 2 ~ S jawslsd | 2. = o
losata.ca | v 3 Y Do fdesldq | N/ -] 109 =100

Note: If >15ml of titrant i used, sample must be diluted. ~ Reviewed by: [ a( |  Datereviewed | 0A4.62-02 ]
, O :
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Page E

Environmental Testing Solutions, LLC

Page | of
Total Residual Chlorine ~
(EPA Method 330.5)
Matrix: Water, MDL =0.10 mg/L. -
- Meter: Accumet Model AR2S5 pH/lon Meter
Analyst TM Iodide reagent: | 1092 0 8¢
 Daeemalyzed0@09.03 | . Acdragent[) e o83
.,_'C;,,‘:,;,,,‘,,-,;,',, R |
£ ; B 00mg/L - | - 100mpL --| - - - ~ o
“Reference standard number INSS 3¢ (,.rs SI13 a,{
Note: Forsamples with a residual chlonnc of > 1.0 mg/L, the calibration range must be ad;uslcdto bracket the chiorine levels of the samplu. T T _ _ o
Laboratory control standard:
Reference standard True value (TV)  Measured value (MV) - % RS=MV/TVx 100
*  number (mg/L) (mg/L) (acceptable range = 90 to 110%)
(NSS 13« , 0.50 0.542 " - }10B. 449,
Duﬁlicate samplgzreci;fion: .

Sample Sample ID Sample characteristics | Residual chlorine | %RPD ='{(S - D) /[(S+D)/2]} x 100
number : - (mg/L) (acceptable range = £ 10%)
Nozotos.0\|(orr M By laali._ytlion Mookey SLovmshEiESE s e
‘L 'Duplicatepp ot e D (h.60054¢ —

\ :
Sample measurements:
Sample Snmple D . Sample characteristics Residual chlorine
: : (mg/L)

number
s el Blank (shouldbe <owmgn.) ErSereTnaem ] £0.003 03
030805S. 'o'z.'. _%}\’ Az, ( hwqm\m&\w Q;Ta.‘hm ok Les (.0.006‘&6810
lomaeos.aq | Batdabin InA«JCL- m:! ’nm eqk.\u Mou.; <0.00b 823
3 ]
omafos.ol | OBAE -ool \ Mu}\\«(ja('hd*-s 40 .fop 340

036205.04 | SOAY - 1o ~Tay, Mﬁ.&%ﬂm\: Ptmm M.bu, 00130
030£05.0S 150, - lohate - T M:WAN‘AIM Plaaxmma.. D14

02060503 | Sutbdnn pele ilor son, 9“4.,», {D.00325

V=050 | LS ' - 0.643

roww.ﬂ Teiteed -Dwn Pola yellmo, Clons £D.00064]
—_—] ‘ A

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

Laboratory control standard:
Reference standard True value (TV) Measured value (MV) Y% RS=MV/TVx 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INSS {34 | 0.50 0.550 wo 9.
. fs

Reviewed by
Date reviewed 64-02-0




Environmental Testing Solutions, LLC.

=503,
) Page 12
Page_ ! of |
Total Residual Chlorine
(EPA Method 330.5)
. —-.Matrix: Water, MDL = 0,10 mg/L -
- Meter: Accumet Model AR25 pH/lon Metcr
Analyst | AN Iodide rcageht: -IN RosY
Date analyzed 06.0‘-': 03 Acid reagent: | ||R083
.. Cg[ibrdian: - . e e e e - - .
| B ranier : 0.10 mg/L - 1.00mg/L -] — - R
Reference standard number INSS 12 INSsI13Y

.

Laboratory control standard:

Note: For samples with g residual chlorine of > 1.0 mg/L, the calibration range must be ddjusted to bratkét the chlorine levels of the samples.™ ="~~~ =~

Reference standard True value (TV) ‘Measured value (MV) %RS=MV/TV x 100
- number (mg/L) {mg/L) (acceptable range = 90 to 110%)
k<5134 0.50 , 0754} 10847
Duplicate -samjle precision:
Sample Sample ID Sample characteristics | Residual chlorine | “%RPD =*{(S - D) /[(S+D)/2]} x 100
number . j[ ig_b‘,dq (mg/L) A (:cceptable range= i !0%)
030k07.0f |5 prws, 007 [Palsfan © SLooony  REEEEES =
| Duplcae [SEEERSEEERED ooy |-
Sample measurements:

Sample ~ Sample ID Sample characteristics Residual chlorine
number ‘ (mg/L)
ST ‘\Blank (should be = < 0.10 m=/L) SRR s R E ] 20.0001

\ AN
030307-05 F‘-?P“B‘JE‘?@ 100 Ao _Wlee, (lar £0, 000550
027,01 |T. Arane ~ Macshall | np colos, Clen £0.000436
200105 | Dol -mMeQue 002 DMCMLQ sl ﬂm;f 1<0.00094S
oz0ger vz |Cowe - — ¢d thigl'an. ('lbd’ﬁadzlau) £0-00229
03068067,01 | o PP 0o «Qlov, ¢ L0an 20.001}
onedo7.0b |TVA- SON INT -~ |8y fan, Cltee 0.00z92
o20867.08 | 4 GN 101 | Pae v cleal <0.00Al
Note: All samples were analyzed in excess of EPA recommended holding time (13 minutes) unless otherwise noted.
Laboratory control standard: .
Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number {mg/L) {mg/L) (acceptable range = 90 to 110%)
INSS 134 0.50 NSt 102: 2%
| Reviewed by W
Date reviewed R-62-6%




Environmental Testing Solutions, LLC

~50.81.
Page iy
Page __{ of J
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL =0.10 mg/L.
| - Meter: Accumet Model _AR25 pH/Ton Meter
Analyst U - ' Todide reagent: | }aJR0BY
Date analyzcd og oq -03 , Acid reagent' m R06 5
—... .Cdlx'bratioh:‘ -

0.10 mg/L . 1.00 mg/L -

NS4 | inesizd S

- Note: For samples with 2 residual chlorine of > 1.0 mg/L, the calibration range must be adjusted 10 bracket the chlorme lcvels of the samples. -

| Referencé standa.x?d nux;iber L

Laboratory control srandard: .
Reference standard True value (TV) Measured value (MV) | - % RS=MV/TVx100
number {mg/L) (mg/L) (acceptable range = 90 to 110%)
e svay 0.50 _0.500 yoo-|.
Duplfcate sample precision: » ] v
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number - (mg/L) (acceptable range = % 10%).
—J93080Aa.0llen o | " S¢o.0150  FEEEsE e
\\L Duplicate  gsaus m =0 ,\ 5 D (o0.0m _ —_
Sample measurements: ,
Sample Sample ID ~ Sample characteristics | Residual chlorine
number . ' » . . (mg/L)
R y\Blank (should be = <0.10 me/L) |REEENESREEETURERNIIRTE] <0 00883
17.
030804 - 02.. SQM e, AT Da.!.:,{'an Mtu Clmoy, | ¢0-00818
030209 .03} )—'l mc».l»a 24 ne tan, d,vdf 40, 0463
/ P
/ O\
/ —
— — .
Note: All samples were analyzed in excess of EPA recommended holding time (13 minutes) unless otherwise noted.
Laboratory control standard: : :
Reference standard True value (TV) Measured value (MV) % RS=MV/TV x100
number (mg/L) {mg/L) (acceptable range = 90 to 110%) _
| L) 66124 . 050 0493 9G4 ;

Reviewed by a
Date reviewed A-C2-03
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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 RS RN D BN S S I N R EENAS N RN SH S S B B S e .1
. 09F ~  State and USEPA Mandated Control Limits A _
0s i Limits Set According to + 2 Standard Deviations™ ™~~~ 777" J T
|
G -
»
2 ;
) y
e
Ug 10 ] ] { | LD 1 ] I Ll fr.T I T L jj DL |
: : 09 ' USEPA Warning and Control Limits -
éﬁ 08 I Limits Set According to 1 0" and 25" Percentile CVs T
~ 8 _ | ,_ 7
0.7 | -
0.6 | .
05 | | .
04} o o g .

) P
O o tn o ta 4, 4 4 O, 0 0, 0 & a a @
’, R, @R, R, R, %, R R Y, t R X R R R R R ' -
A A < D 2 -] 4
% % Q"e % v, %e Q’e Q”a % % % % e 9, B o Y, % Y%

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 (meanIC,,)

—--— Warning Limits (mean IC,; %S, ;)
+weeeer Control Limits (mean IC, & S, 5, or 2 Standard Deviations)




. Tk
SuteandUSkPA  #°7
Testrumber  Testdate  7-day ICy cT s Control Limit &+ 'Sase
(LKCH) (@LKC) CT-18 CT+28 )
! 10-01-02 0.60 ¥y
2 10-01-02 0.47 0.54 0.09 -0.38 073 - 006
3 10-08-02 0.53 " 0.53 0.07 040 Q&7 ' 006
4 10-15-02 0.66 0.56 0.08 0.40 073 ~~ 0.07
s 10-22-02 0.64 0.58 o0.08 0.42 074 .~ .0.07
6 11-05-02 0.59 058 0,07 0.44 0.72 0.07
7 12-03-02 0.61 0.58 0.07 0435 0.71 0.07
] 12-03-02 0.52 0.58 0.06 0.45 on 0.07
9 01-07-03 0.64 0.58 0.06 0.45 omn 0.07
10 01-14-03 0.6} 0.59 0.06 046 oM 0.07
1n 02-04-03 0.64 0.59 0.06 0.47 on 0.07
12 03-18-03 0.65 0.60 0.06 043 072 007
1 03-18-03 0.64 0.60 0.06 043 0.72 0.07
14 04-08-03 0.50 0.59 0.06 047 0.72 0.07
15 04-15-03 0.56 0.59 0.06 0.47 0.7 0,07
16 04-29-03 0.59 0.59 0.06 047 on 0.07
17 05-29-03 0.64 0.59 0.06 0.48 o 0.07
18 06-17-03 0.60 0.59 0.06 0.48 o7l 0.07
19 67-15-03 0.65 0.60 0.06 0.4t o 0.07
20 08-05-03 0.53 0.59 0,06 0.48 071 0.07
Note:
CT = Central tendeney (mean 1Cy,).
S = Standard devistion of the IC,, values.
. Laborstory Control and Warning Limits
recommended by USEPA for the test method and endpoint. -
sk,. = Standard deviation cmponding 1o the 10° percentile CV, (8,40 0.12)
S, 15 Standard devi ponding 1o the 25* percentile CV, (S,4, = 0.21)
USEPA Control snd Warning Limits
S s,,,,-sum.gummmpmmmuﬂs‘pmemaccv(su,-oas)
N S, 3= Standard devistion corresponding 1o the 90 percentile CV, (3499 = 0.45)

Laboratory controt and w:mh; Yimits were established using the standard deviation of the 1Cyg values comspondmg to the 10th and 25th pcmlile CVs.

Environmental Testing Solutions, Inc.

Potassium Chloride Chronic Reference Toxicant Control Chart

CV = Coefficient of variation of the ICy, values.

USEPA_ 2000, Understanding and Awwmﬁg for Method Variability in Whole Effiuent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Envi

Organimms obtained from Aquatic BioSystems, Inc.

for I’tmeplmle.f promelas
\\\lsing Moderately Hard Synthetic Water
NN : .

Laboratory
Warning Limits

CT-Sgyy CT+Sun

0.47
0.47
0.50
0.51
0.51
0.51
0.51
0.51
0.52
0.52
0.52

0.53.

0.52
0.52
0.52
0.52
0.52
0.52
0.52

0.60
0.60
0.63
0.65
0.65
0.65
0.65

0.65

0.66
0.66
0.67
0.67
0,66
0.66
0.66
0.66
0.66
0.67
0.66

San

0.11
0.t1
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.)2
013
0.13
0.12
0.12
0.12
0.12
0.12
0.13
0.12

Laboratory
Control Limits

CT-Suyy CT+S.s

0.42
042
0.45
0.46
0.46
0.46
0.46
0.46
0.46
0.47
0.47
0.47
047
047
0.47
047
0.47
0.47

0.47

0.65
0.65
0.68
0,70
0.70
on

- 0.70

on
0.7}

l
|
i
{
i
i
i

USEPA

\Vlrnlng Limits
CT ~Sam  CT+Sus
. 1

]

033 | 074

0.33 r‘ 0.74

035 | o7

©036 1. 020

036 | os0

03 . ot

036 |- 080

036 ' 031

036 ' ost

037 ;. o0m

037 | o082

a3? - | o8
037 om

037 - osl

037 i, ol

637 . om

037 o082

037 | om

037 . om

i

i

I . .
Theu mgu sn more stringent than the control and waming limits

i
{
I
]
!
|
|
!

T.d ICyy = 7-day 25% inhibition concentration. An estimation of l.||¢ concentration of pofassium ch!onde that wuuld cause & 25% reduction in Punephalen gnwth for the test population,

ntal Prol

{

|
i
;

+ oy o e e

d, OH,

SA."

0.24

024
0.25
0.26
0.26
0.26
0.26
0.26
0.26
0.27
027
0.27

027

0.27
0.27
027
0.27
0.27
0.27

USEPA

Control Limits

CT-Syq CT+Sin

0.0
0.29
03t
0.32
0.32
032
0.32
032
032
032
033
0.13

033 -

0.32
0.32
0.33
0.33
0.33
033

08-03-03.x1s

0.7%
0.77
0.82
0.8¢
0.84
0.8s
0.84
0.35
0.8
0.86
0.36
0.87
0.26
0.86
0.86
0.86
0.86
0.38
0.86

Ccv .

0.182
013

0.14




7-d IC )5 (&/L KC)

o
W

Environmental Testing Solutions, Inc.

Potassnum Chloride Chronic Reference Toxicant Control Ch'u't
~ for Pimephales promelas .
using Modcrately Hard Synthetic Watcr

-
-
-
-
. -
-
-
o
o~
-
-

1.0 T T T )
| | N

08 |

0.7 -

06 I

04 -

03 |

0.2

Test date f .

—e— T-day IC,;= 25% inhibition concentration. An e_stimaﬁon of the concentration of potassium cf:hloride |

that would cause a 25% reduction in Pimephales growth for the test population. . 1'
— — Central Tendency (mean IC,,) - : ’ ;
—_—— Labor'\tory Warning Limits (mean IC,, £ AL0> S ato= 0.12) o
--------- Laboratory Control Limits (mean IC) £ 8, 55, S 55=0.21) ' ;
~ = USEPA Warning Limits (meanIC,; %8S, .,, S, ,,=0.38) - '

——— USEPA Control Limits (mean IC,, £5, o0, S, o= 0.45)
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Environmental Testing Solutions, Inc.

Potassium Chloride Chronic Reference T oxicant Data
for Pimephales promelas

Precision of Endpoint Measurements

using Moderately Hard Synthetic Water

_ Control Mean

. ma— ._"..-.'__.v Cv e

04)

184

12.7
8.0
16.9
10.6
28
9.1

10.4

4.1

. ... Control _ _ Control Mean
Test number -~ Test date Survival " Growth CT
for Control Growth
(%) (mgflarvac) " (goveg)

1 o 10-01-02 975 . Q750 . I
2 10-01-02 100 0.975 0.862

3 10-08-02 97.5 0.929 0.885

4 10-15-02 100 1.037 0.923

5 10-22-02 100 0.822 0.902

6 11-05-02 100 0.874 0.898

7 12-03-02 100 0.852 0.891

8 12-03-02 100 ~ 0.668 0.863

9 01-07-03 100 - 0.886 - 0.866

10 01-14-03- 100 0.677 0.847 -
11 02-04-03 975 0.933 0.855

12 03-18-03 100 0.838 0.853

13 03-18-03 100 0.803 . 0.849

14 04-08-03 100 1.083 0.866

15 04-15-03 100 " 0.892 0.868

16 04-29-03 97.5 1.021 0.877

17 05-29-03 100 1.005 0.885

18 06-17-03 « 975 0.888 0.885

19 07-15.03+ % eg . 0910 0.886

20 08-05-03_ .97 S +1.092 0.897

Note: - Cy= Coefﬁcuent of vm.mon for control growth.

MSD = Minimum Significant Difference

On average, the CV for coatrol growth is 9.7% in Environmental Testing Soluhons, Inc. lecphales chronic toxicity tests.

3.0
14.1
8.0
213
6.1
17.0
6.7
1.9
4.2
6.7
6.5

Lower CV bound determined by USEPA (10“‘ pcrcenn’le) 3.5%.
Upper CV bound determined by USEPA (so” percentile) = 20%

PMSD = Percent Minimum Significant Difference

_ PMSD is a measure of test precision. The PMSD is the minimum pcrcent difference between the control and treatment dut can be
declared statistically significant in & whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing

Solutions, Inc. chronic toxicity tests when a toxicant reduces Pimephales growth by 16.7'/- from the control

Lower PMSD bound determined by USEPA, (10 percentile) = 9.4%.
Upper PMSD bound determined by USEPA (90™ percentile) = 35%.
CT = Central Tendancy (mean Control Growth, CV, or PMSD)

_"":'CT .....,--»_-.MSD

for Control

Growth CV (%)

e - _0.19
155 0.13
13.0 0.18
14.0 0.23
13.3 0.13
1.6 0.12
11.2 0.12
111 "0.15
103 . 014
96 . 007
10.0 " 0.15
9.8 0.15
107 . 0.21
10.4 0.09
10.8 0.17
10.6 0.18
104 0.11
10.1 0.18
9.9 0.12
9.7 0.13

-PMSD --

- (%)

for PMSD (%) -

254

128
19.5

219 .

156
138
137
224
15.7
110
16.5
185

1265
8.0
187
175
1.1

20.7 .

13.7
I1.8

19.0

192

199
19.0
182
17.5
18.1
17.9

17.2

171

17.2
17.9
17.2
173
17.4
17.0
17.2
17.0
167

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

Organisms obtained from Aquatic BioSystems, Inc.

08-05-03.xis



Control Growth

Environmental Testiﬁg Solutions, Inc.

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

1.S0F——r—T77T7T 7T 7T T T T T T T T T T

E E e .... .
E 100}
£
S-015F ¢
£ :
g 0sof
0.25 |

Minimum Acceptance Criteria (0.25 mg per surviving larvac)

[ W R S NN NENUEN M RN SN SHN N SUNN SN SNUNNN SRR SN N SR N

UL —tr 1 1t 1 1 1 1T 1 t 17 1T 1T T 1T 1 1
4 b+ - e e — s —— ___...—..—.._—..—..._,._..__...__..._..._..._..__...._.._'.._.._.. ........ —
0 - ' . North Carolina Acceptance Limit (< 40.0%) X
' 30 [ . , ]
F e I?enn;kyxccgﬁm;E?nxtFBb—'O%T——— .............. 1
]

Coefficient of Variation (%)
for Control Growth

| I | 1

[ T S B 1‘1 J M R DS NN N NN S N |
III/(IIIOG’ o, o o o o. o o o
Ry, 4y Ry R, G g R, R, Yo, T, Y %o "/ %, X &, R, Ry

Y, T % g e o Yo T '%"a‘to‘ﬁo‘ga %2 J’o\?%%%

Test date

—e— Control Growth or Coefficient of Variation (CV)
— — Central Tendency (mean Control Growth or CV)
"""""" Control Limits (mean Control Growth or CV + 2 Standard Deviations)




Environmental Testing Solutions, Inc..

Precnsnon of Endpoint Measurements

Pohssmm ‘Chloride Chronic Reference Toxncant Control Chart

w for Pimephales promelas ;f

\

usi;l‘g Moderately Hard Synthetic Water ' '
|

T T ) T evT ,1— T T T .1 T T T T 1
! | N ]
4, !

40 |- /) -
i e i
I -~ ' o
b A ; 7
5 ; -
30 : -
S | z' -
X | ’ -
Sems’ . .
I .
2 20 -
P ] ]
B -
10 - -
o s
i _ 1

0 i 1 1 1 1 | ! 1 ] L | 1 1 1 1 [ | 1 !

' ¥ / Y, v < ) o 0. I 2, 2, @ e, .o &, o o,
\40, %, Qo% 4,% 4‘,‘) I‘”-t, 2 e‘q{o %, Yo, evw ,u:,% ut,% z,% st,% o, i G, X, al“o d:ota
. % % > Y Y% > % » % ~“‘?; %G % 2% » B % % 73 2

" Test date A
! !
—e— PMSD = percent minimum significant d:ff‘erencc PMSD is the minimum signifi cant difference .

—— - Central Tendency (mean PMSD) ’ o
Jreeeeees Lower and Upper PMSD Bounds ' 3 S
‘ l.ower PMSD Bound (10" percentile) = 9.4%, Uppcr PMSD Bound (90"' percenlllc) = 35%
(Lower and upper PMSD bounds were determined by USEPA for the mcthod and endpoml.)

between the control and treatment that can be declared statistically sngmf' cnnt. L 7
I

1,




Environmental Testing Solutions, Inc.

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1000 0)
Species: Pimephales promelas

\\ Quality Control i _
! i
Verifica ﬂqr; of Data Entry, Calculations, and Statistical Analyses | ;
] ‘
) . '))P ? . l E
Test number: PpKCICR # 53 - ae ' : l o {
Test dstes: August 5-12,2003 st \ 3 ; Revelwed by:
Ceoncentration (mg/l. Replicure Intttal number of | Fluut aumber of A= l‘niL welght B = Pan ¢ Larvae |Lasvas weight (g)] Weight / 1nitial aumiber | Mesn survival | Mean \ulg;l (;g) ﬁ)(dﬂden of Percent reduction frem
xey . larvas wrvse (=g) . weight (mg) _ eA.p of larvas (mg) W) ‘ variaden (%) conirel (W)
A 10 10 J3.119 25,700 10.581 1.0581 ,
n 10 10 14.893 26.880 11,987 1.1987 ! : . . '
Control ¢ T ry 15129 25730 10.601 : 10601 978 , 1.0919 ; 6s . Not fppllelhle
D 10 10 14.724 25.230 10.506 1.0504 ! ) t
E 10 10 14.68) 25.250 10.569 1.0569 \ ' ]
[ 4 10 10 14.600 23.110 8.510 0.83510 ' n
300 G 10 10 15.208 25.390 10.185 1.0185 100.0 H 0.5840 T \ 92 . 9 .
H 10 10 15.156 25.250 10.094 1.0094 : !
1 10 10 15.253 - 24,750 9.497 0.9497 . . |
J 10 i 10. 14.989 25.090 10.10} - 1.0101 ' y i :
450 K 0 10 14.692 23,710 9.078 09078 1000, 0.9542 . T 12.6
L 10 10 14718 . 24,210 9.492 0.9492 . i
M 10 ] 14.754 21.480 6.726 0.6726 i
N 10 7 14.795 21.920 7.125 0.7125 :
.0 . : . :
600 [+] 10 7 14.988 21.040 6.052 0.6052 fo ' 07082 i 1 . st
p 10 10 14.867 23,290 2.423 0,8423 - '
Q 10 4 14.848 12.920 3.032 0.3032 . , . .
. R 10 [ 14.682 12.680 2.998 0.2998 . : ' '
750 s 10 s 15,102 18,500 3398 0.3398 o, _“m N s
T 10 3 15.054 17.370 2316 0.2316 ' ! ’
[V} 10 2 15.096 16.370 1.2724 0.1274 _ i . i )
Y 10 0 0.000 0,000 0.000 — 0.0000 i ]
900 W 10 1 15.087 15.200 0.203 0.0203 5 g ‘.M” 69 j 165.4 96.6
X 10 [/] 0.000 0.000 0.000 0.0000 s >
; . ., ~ . v | )
Dunnett's MSD value: 0.1283 MSD= Minimum Significant Diference ' N ;
PMSD: 11.8 PMSD= Percent Minimum Significant Diﬂ'ermce ’ ; : ,
PMSD is & measure of test prccuion. The PMSD is the minimum percent duﬂ'umbdww\ the control and treatment that can be declared
.- - : . L statistically significant in a whiole effluent toxicity test. On aversge, & significant difference occurs for Environmental Testing Solutions, Inc.
. ' : . chronic toxicity 1ests when & toxicant reduces Pimephales growth by 16.7% from the control (determined through reference taxicant testing).
\ ) . Lower PMSD bound determined by USEPA (10th percentile) = 9.4%. | L |
Upper PMSD bound determined by USEPA (W0thperoemsite) = 35%. | | | . | T
The lawer and WMmulmlndwmmEPAmmmSmﬁmdfm 19 Iaboulaiu for Pimephales gromh i in

chronic refcrence loxicant tests, . ) ] vy

s, N

USEPA. 2000. Und ding and A g (or Mcthod Variabitity in Whole EMuent Toxicity Applncmom Under the National Pollutant Discharge Eliminstion nglm EPA-£33-R-00-003, US E:mml Protection

Agency, Cincinnati, Ol

i

\
i
8
! [
. o
|
1

Organisms obtained from Aquatic BioSyxtems, Inc. 038.05-03.x!s
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fivironmental Testing Solutions, Inc. Page 10f5
Potassium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1000.0)
Species: ‘Pimephales promelas
PpKCICR Test Number: D
Dilution preparation information: -~ “Comments: - -—-—- —--
KCi CHM number: CHM 61
ion: 30 g KCUL: Dissolve S0 g KClin I-L__ S
Stock preparation: Dﬁfm e dwmm"‘ gRllin L : T
Dilution prep (mg/lL) | 300 | 450 | -600 -] -750 900 - | - R T
Stock volume (mL) | 6 9 12 15 18 _ '
Diluent volume (mL) 994 991 | o88. | 985 | 982 | - - = oo oo |
Total volume (mL) 1000 1000 1000 1000 1000
Test organism information: Test information:
Organism age: 2S 7o Z1.S Hoyes oLd | Randomizing template: |R02AE.
Date and times organisms . oo YO \330 Incubator number: '
were born between: 0& o403 My 3
Organism source: ABS Beea\ of-o4~03 | Artemia lot number: (S e A
Transfer bow! information: | pH = Temperature=  °C | Total drying time: 12.-HaunksS
- .80 ' 4., Date / Time in: ot42¢% | \SOO
Average transfer volume: Date / Time out: 0¢-3-83 o£00
10. 4L Oven temperature: - Lo\vC
2 Daily feeding and renewal information:
Day Date Morning | Afternoon Test initiation, Control water Analyst
,.; N ) feeding feeding renewal, or batch used
77 2 & CFnyc . time time termination time [
°: latos-on | =X | 1550 128 vg-oren | A
3 ! “lekoeron | Ao | soo 12k oto-m |
3 P |e-ran] 0s00 | o \so otoiod b il
3 lotRon | 041 | s20 1200 Auss | 4
;{'_ 4 lotorros | otsb | w00 1202 020803 A
S lotinos | 080 | s 1z ootcs | o
5 Jotaos | oes3d | 1500 Hsb orotes al
T | ooy EESRE T N2l EuRkEE |
Control information: Acceptance criteria Summary of test endpoints:
3 % Mortality: 2.5% _Sw% 7T-day LGy Nb. 2.
';;'. Average weight per initial larvae: {.0414 enbaed=tsl NOEC 300
- Average weight per surviving larvae: | 1.1213 2 0.25 mgflarvae LOEC 4so .
ke Chv 567.4
3 1Css - §32. S
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* Page2of3

Survival and Growtk Data

PpKCICR Test Number: 1D

Day “CONTROL 300 mg KCVL 450 mg KC/L
ceiiieieeee—e | A Bl Cl-DlESNF e T.E ] g K J-L } o
’ ol rolto 1o Vol |0l Yol nln].
! 1070 | to|t0 Yoo | r0lr0]r0] 20) 10 {7000
R BT T NI FS B R N RO A b L e s
3 /o] 10|10 0]l |10 0] el 0] |n
) ol 0)to|0]wlro|0l0 | /0]10 |0|70
S o) ol ol o lwlo]wln] o
° 10 110 1atd] o 10 WO | |0 lio |10 llo |10
K 10 11019 o 1o |70 |70 |0 100 |10 |00
":":“’m(q o he?lo | 2 \W"i Nl Sl T sl Vi
| n,e*" 3P 12,??’ 1,.,-"7’ o @Y | »{,ﬂfo ,»a{-"c’ & o .»m‘
C= Larvae weight (mg : “
:v:;:w%‘;;};h P :\ﬁ“_' : \i‘ :: \bp:: 9:": xbi tﬁ‘:: \u-\i z \O{; ﬂ-“:?\ o ‘Z\\ {\::z qﬁ
number of larvae (mg) 10414 0.4¢4 0 0.8542

Cnlculaﬁons and data reviewed: Gg__

Comments: '
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PpKCICR Test Number: 13

, Survival and Growth Data
Day 600 mg KCVL ~ 750 mg KCVL 900 mg KCI/L

M . N .o P . Q ..R... ,.s .- ..T - -.U . ..4v... ._w_ _.x. - e o
0 6 |r6 |16 | 0) 20|00 (o) ro|rol 0|20
: ; J
'1 olio o] ol d q ,_'?A b‘td 4 314 3‘l¢l {,‘M
o @t o P T s = ]
3 10149 (1o lou@&q’l-s Y2 la |2
o1 o] 4R e [sA s ] 2 1% s
’ b [ {12 {0ld |5 [s|s | 2{0*]24]0"
¢ ae | s | k| 1o [ewdds [ 2o |2 |0
T e 1| 1leldle s |z |2z]lo]{?]o
Arpa e e PEa I AU [N R L \e-""‘\ & (ié’ o y“g
Bfl’ani- Larvae weight (mg) 1’\9‘% ,\,\EK‘\’ ’V\D‘x él.\,o* (xo:\’ Qﬁ) \%“P \’x‘;x \‘o ?;,\ P \6:&0\ P
: Larvaewellir:f:l?:'\‘f ) ub.ﬂq}p 1.\,‘5 Ulog’b ginb lbpq.;l/ 199\% ‘6,008 1’?\(0 \ 1:‘)\ _ o?pﬁ 7
‘ W::E:t :.er lxdt.igl‘num.b.er of D B fDl' 4'6 <,'1’ 0 @g .‘8 \"] ‘\"\ ‘
l:(.‘I leitigndm.be.r;f. li\n'!ae Q“é‘ 0'4\ : O'w 'g“‘a 0?}5" o:L O"b Q:f’\ 0'\1‘ 0 D.O'L O
R - Average weight per initlal - . . §
e number of larvae (mg) : o."lqE‘?- O.Zqu T o.oabq
’ ‘ Calculations and data reviewed: é&_

Conumnents:
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Environmental Testing Solutions, Inc.

Statistical Analyses
Larval Fish Grewth and Survival Test.7 Day Survival
SustDate  $/%0) Test (D2 PpKCICR Sample 1D: REF-Ref Taxicant
EndDue 1203 LabID:  ETS-Env. Testing Solutions Sample Type: KCL-Patassium chloride
Sample Date: Peotocol: CHRONIC{EPA-821-R-02-013) Test Species: PP.Pirnephales peomelas
Comments: :
Conc-mg/l, 1 1 3 4
B-Control 1.0000 1.00c¢ 490K £.0000

300 1.0000 1.0000 1.0000 1.0000

430 1.000Q 1.0000 1.0000 10000

§00 0.800¢ 2.70c0 0.7000 $.0000

750 0.4000 0.6000 0.500¢ 0.3000

900 0.2000 0.06¢ 01000 °  0.0000

Transform: Arcsin Square Reot Rank $-Tafled Number = - Total

Coocmp.  Men  N-Mem — Men Min Max % N Sum __ Crital Resp_ Number
D-Control 09750 10000 . 137 1260 14120 . s942 4 - 1 40 .
30 .. 1.o00o 1.0256 L4120 L4120 1410 0000 4 2000 10.00 ] «
40 1.0000 1.0256 14120 L4 LM . 00X 4 20.00 " 1000 0 " TMg e
€0 0.8000 0.8203 L1234 09912 14120 1748 4 2% . 100 (3 ')
*150 — 04500 - 04615 - 07340 ... 05796 _._ 0B85l ___. 17947 .. 4 . lop0 . 186 0 = &
*900 04150 0.0769 02757 0.1588 0.4536 5394 4 1000 . 1000 : 7 «Q
Auxitiary Tests Statistic Critical Skaw Kurt
i Shtwo-WllHlTslmdmm mmxmmbmn(pom) : . 0.897645815 0834 ©130951952 1320314533
o variance cannot be confl 3 .
Hypothesls Test (1-tall, 0.05) NOEC LOEC ChV TU
St:d'l Many-One Rank Test 600 150 670.8203932
nD—Ccn.wl
Mazximum Likellheod-Probit
Jarameter Value SE 95% Flducial Limits Centrel ChiSq  Critical P-valus Me Sigma fter
Slope 1309419554 2.032639116 9.110223195 17.07816849 T - 0015 1991210409 11442 037 1855032487 0.076369714 s
Intercept 323846167 582151626 -43.7947833 -20.9744445 . .
TSCR 0.008763746 _0.0092366)_-0.00934003 0.026867341 10 7 .
Polnt Prabits mg/l.  95% Flduchl Limits 0e X K
£CoL 2.674 4737612334 390.4425536 330.686337 i} . ’
ECOS$ 3353 3363341931 462.5037421 SEIAIN4204 0.8
£Cta 3718 STLTI6346) 5057319813 6142371026 - ”1
ECIS 3964 3968983343 $36.5008389- 636.3584859 -
EC20 4138 617.700T318 3625205614 €S4.8888T7 g 06
EC2s 4326 G361241709 5852249964 671.606509 §.“
ECH 4747 6850218783 6441088214 7I8.3989771 2o
ECS0 5000 T16.2299676 679.519017T8 751.208692 e’
EC60 : 5253 743359835 71383543012 TER35%018 Y | ]
EC7s . 3.674 BOGAIIN6B T67.7689619 8515130443 . 02 |
EC80 S 3841 8X0.475572 7834176906 397.1702224 ’ |
EC3S ,// $39.4130363 BI2.2918743 939.0962466 0.1 4 /
(ECY0 * 6282 T975721808 FA23633979 9958209169 00! .
EC9s $.643 !;6 4638764 $57.625099% 1087933781 ! 0 100 1000 10000
E(-:” +- 7.326 o1 §78.235001 mn.ssuz 1287.679427 Dose mgiL
Dose-Response Plet
13 -
[TE Y
08
(]
Eo.s
3
a0s
Eo.
™03
0.2
0.1
(] v

btained from Aquatic BioSystems, Inc. ' o ’ 08-05-03 xls



Environmental Testing Solutions, Inc.
Statistical Analyses .

Larval Fish Crowth and Survival Test-7 Bay Grewth

SutDae /503 Test IDx PpKCICR Sample ID: REF-Ref Toxicant
EndDate  $1203 Lab IDx .ETS-Env. Testing Solutions Sample Type KCL-Potassium chloride
Sarople Date: Protocok  CHRONIC{EPA-821-R-02-0LY) Test Species: PP-Pimephales promelas
[

Ceac.mg/L 1 2 3 4

DContol  LOs8l  LIS&7 10801 16506 ' » o -

300 1.0569 01510 1o188 10094
a0 09497 1.0101 4.5078 09492
600 06726 0.7125 0.6052 08423
- 756 03032 0.2998 0338 02316
900 0.1274 0.0000 0.0203 0.06c0
. Teansform: Untransfocated 3-Talled : - bsetonic :
. Ceacmp/l  _Mean N-Mean Mean Min Max CV¥% N $-Seat Critical ™MD Meaan - N-Mean -
D-Contral 1.0919 1.0000 10919 - 1A% L1987 630 4 : 10919 1.0000 PR
00 .. 0984 Q90l1 .. 69840 | ONSI0 10569 = 918 4 191 3. 0113 09840 0.9012 .
0 0.9542 08739 0.9542 09078 1.0101 4414 - 4 2458 2% 018 10,9342 0873 Coem
600 .7682 0.6486 0.7082 0.6052 08423 14092 4 6430 2.2% 0.1283 0.7082 0.5485
©-— 70 —-02936 - 0.2689 . 029 ...0316 T 03%E L 13m0 4 e R 2 -
900 0.0369 0.0338 0.0369 0.,0000 0.1174 165392 4 0.036% (7>
Auziilary Tests ] Statistic Critical Skew Kurt
“Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 09769712163 . 084 . 0.112836245 003144984
Bartlett's Test indicates equal vasi (p =0.59) 1.93307364 11.34488201 . -
Hypothesls Test (1-tail, 0.05) NOEC ~  LOEC ChV TU M3Du MsSDp MSB MSE F-Prob o
Dunnerr's Test 300 430 WT424614 0128274997 0.117481394 0.105112797 0.006275424  1.4E-04 n
Treatments vs D-Control
Liaear Interpelation (200 Resamples)
Peint mpt, $D 95% CL(Exp) Skew :
1cas* 151.75 .48 34.27 a1 1.1293 A
IClo - 30637 977 106.83 $60.02 0.0599 )
Kcis 455.92 63.55 15540 NN -1.8820
1€ . 499.20 2199 QoLn 358.81 03780
1€23 5148 266 471.92 61251 0.4399
c 619.19 1534 a7 6%9.17 <3130
IC50 638.69 1.7 623.21 .686.87 0.2496

 indicates IC estrnate less than the lowest concentration

P adiiihi Y
T , y -
<. sa o ‘ o 0 w00 80 %0 1000
. S e e B 0 s ’ Cosa mgit.
Doss-Response Plot
14
124

1.tail, 0.05 lavet
of significance

ensossessessscccacescesvntany

Organi btained from Aquatic BioSy Inc. . ) . . ot 02.05-03.xls
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Daily Chemistry:

PpKCICR Test Number: 13 .

Day
Concentration | Parameter ‘ , 1.49 2
CONTROL -.| pH(SU) 2.82] 239 | 33| 424 {ad35S| q.2%
: .. .| DO (mg/L) 3.8 EAZ 23 .| 2.6 | -F%
-} Conductivity o R i
(pmhos/cm) DA i 3w O
| Alkalinity o C e -
. __|mgcacoyy | 5%
Hardness oo T
(mg CaCOy/L) £
Temperature . .
C0) 2s.\ 25.i 25.0 25.0 | s\ - 25.2
pH (S.U) 438 | 4o | For| 136 | 355 | 139
DO (mg/L) *8 3. (- -0 34 3. b -2
-300 mg KCVL | Conductivity - ; X
* | (umhos/cm) B 648 ; 8.’)8
copertre L 2s\ | 25 | 250 | im0 | my | 52
PH(S.U) 139 § 49 Tl | F40 3.5 | 46
DO (mg/L) 4.9 <. 8. F-. 4.3 -1
450 mg KCVL | Conductivity '
’ , (umhos/cm) it30- | 9 1zé
('EE';“’"”““ 25\ | zsy | zs.0 | 250 |2 | 22
~. .| pH(S.U) 3.80 | 3.4 T8 T4 1.0 | 3 4%
77 2 DG (mg) 39 | F.& o § 3 i G o 2
600 mg KCVL. | Conductivity’ * . ' ¥
. B (un;hoslcm): \39:1 lSS{ ‘?ﬁ’j{' 3
;EE';“’““‘“"’ 25\ | 251 | 25.0 [2s0 |2 | 253
pH (S.U) Ago | 453 | 330 | F.4F | 705 | AR
DO (mg/L) Bo 1 8.0 . L '} 5.2
750 mg KCVL | Conductivity - ,
(umhos/cm) 1650 1S3 | L%0
[ 1 | 251 |50 |sso |m2 | 52
‘pH (S.U). 2-81 3.0 3 § 355 | FLe | 35S
- DO (mg/L) 3.8 .3+ | 890 34 |96 | 2.3
900 mg KCVL | Conductivity
(pmhos/cm) 1934 {1+
('Ef:';'pe"""" 28] ) =y 250 | 5.0 |52 | z52
Initial Final Initial Final- Initial Final
. 9@04[_% ok
435" e
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PP TN A T TRt R Sy S

. 32300

': - PpKCICR Test Number: |§ B '

- :‘, Day -

' fﬁﬁcentration Parameter 4 -6
§LCONTROL | pH (S.U)) 1.L% 1335 | 3.2 |3.43 229 | ©.0 aoq 2.8\
ey o Z|DO(mey. | Fb {1 IY_| . Fb 35 __1.99 |23 35 . S -

- Conductivity . . . oo ;

(umbosicn) | 315" 309" S0z 3123
Alkalinity g CE = R g
(mg CaCOyL) |- Ll = Lo = = R Y
_ | Bardness o . ] . I
(mg cacoyy |~ 88 &4
¥ T B ' ' _ .
ol as.z |zea | 253 | 250 | 25y | 2o |25y | =t
5 pH (S.U.) 360 |40 |3 |38 | =249 343 |eol | .80,
o DO (mg/L) Al 3 b 1.0 +8 3 | ts” .S
300 mg KCVL | Conductivity ' '
3 \ (umhos/cm) %Zs ; 6?3 | A9 Y ] :
(Tog;xperature Zs.2 ZLI_":I 25,3 25.§ zs.4 i‘{b zs.| 25.(
pH(S.U) et A9 137 | hw | 355 | 3BT | 800 | 32
DO (mg/L) 33 134 13b |va | 38 | 34 |33 S
Conductivity - : H
& (1mhos/cm) jdl L34 ik [tod 4
corrre | 252 laqq | 253 |20 | zsy | 248 |25 | e
pH (S.U.) 32 | 1) T4 228 | FHWoO 140 .0l | 3%
8 600 mg KCVL | DO (mgd.) al> 134 b | 38 T | 36 .5
. , Cofductivity —{: H ' : H
(umhogemy, | 140% uz3 1397 l1429 ;
(-E'ecl;mmiture | 252 | z4a | 253 | 254 254 [ 248 | zsa | B
pH (S.U.) T35 13 | ¥ [332 |32wz 139D | .00 | .80
: - DO (mg/L) At : +6 V3 8 § o | Fe S
750 mg KCVL | Conductivity | : , ' ot
e (p(::h:sc/clr::)y o3} lLl | 120 | ls4 >
corrrt | g5z | 244 | ez | ma | s | 26 | s | e
pH (S.U.) 1+ |98 | 33513237 | b 1 393 |2499 | F8d
. | DO(mgl) 36 .S 232 13- ] as. Fp 8 :
900 mg KCI/L | Conductivity : ¢
8 (umhos/cm) (K45 19z 1633 1230 .
(Totc::r)npcrature 15.2 24.9 25.3 | =zs.l 25y 7.0 | ZS.I <6
Initial Final Initial Final Initial Final Initial Final
32000
Shecke



Environmental Testing | Solutions, Inc.

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

1.20 — 1T
+ . .
WIS e -~ State and USEPA Mandated Control Limits -+ = -~ | ==—
ol Limits Set According to + 2 Standard Deviations i
105 | -
I ]
= 100
5 B
& I
5 0.95 |- -
8 N NN SN TN N N N N N SR SN M SN TN SR S SO SR
:Q ' 1-5 R i L i I i ] i | L) ] ] I 1 I. B ] ] 1
Q - .
= 14 | . . -
> g : Laboratory Warning and Control Limits :
E 13 T Limits Set According to 1 0" and 25" Percentile CVs | ]
12 - : .
l.l;L ‘ 1
I 1
10 -
n -
09} i | | J
08 f S o U -
R T Y TN TR SN S TN SN SR M L FEE N L L
%, B, B, B, &, 4 R, R, R, R, R, R 2,
S %%v%%%%%%%%%o %%9%% %,

’% % % % % % R, N,

Test date

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

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

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




Environmental Testing Solutions, Inc.

Sodium Chlaride Chronic Reference Toxicant Control Chart
\ for Ceriodaphnia dubia oo ‘
\uslng Moderately Hard Synthetic Water : i

. .
. i Lo

Stute snd USEPA* é’.)’ > Laborstory Laborstory i " USEPA USEPA
Test number Testdste  7-dayICy, cT S Control Limits, ::SM. Warning Limits Sazs Control Limits Sas . Warning Limits Sase Control Limits cv
(s/l. Nlcl’ (8/'.. N:Cl) CT-28 (.'l‘_'l: 2.'; . “ CT- S,u. CT+ S‘J. CT- SM’ CT+ SM’ ; : CT. skn CT + SA_” CT- S‘_” CT+ SL”
1 06-04-02 1.06 2y : ‘ ! :
2 07-09-02 1.03 1.05 002 - 100 . 109 008 0.96 L13 0.18 0.37 1.3 047 - 0.58 i1.52 0.65 0.40 1.70 0.02
3 03-06-02 1.05 1.05 0.02 1.02 1.08-. 0.8 0.97 113 0.18 0.87 .23 0.47 0.58 ; 1.52 0.65 0.40 1.70 0.01
4 09-04-02 . 1.0 105 001 1.02 108  “p:08 0.97 .13 0.18 0.87 1.3 047 0.58 i 1.52 0.65 0.40 1.70 0.01
5 . 10-08-02 103 1.05 0.02 1.02 108 0.8 0.96 113 0.18 0.87 1.22 0.47 - 0.57 ' 1.52° 0.65 0.40 1.69 0.01
6 11-05-02 1.03 1.04 0.01 1,02 1.07 0.08 096 | 113 0.18 0.87 122 0.47 0.57 151 0.65 0.40 1.69 0.01
7 12-03-02 1.02 1.04 0.02 .01 1.07 0.08 0.96 .12 0.18 0.86 122 = 047 0.57 - 151 0.64 . 0.40 1.68 0.02
] 12-03-02 . 103 1.04 0.02 1.01 1.07 0.08 0.96 1.12 0.18 0.86 L2 0.47 " 087 " 1.1 0.64 0.39 1.68 0.01
9 12-04-02 1.02 104 - 002 1.00 1.07 0.08 095 - 112 0.18 0.86 121 047 0.57 150 0.64 0.39 1.68 0.02
10 12-06-02 1.03 1.04 0.02 1.00 1.07 0.08 0.95 112 0.18 0.86 1.21 0.47 057 - 1150 0.64 039 1.68 0.01
11 12-11-02 1.04. 1.04 0.01 101 1.06 0.08 0.95 .12 0.18 _0.86. L21 0.47 0.57 . L.50 0.64 0.39 1.68 0.01
12 12-18-02 1.04 1.04 0.01 101 1.06 0.08 0.95 1.12 0.18 0.86 1.21 0.47 0.57 ' 1,50 0.64 0.39 1.68 - 0.01
13 010703 - 09 1.03 0.02 0.98 1.08 0,08 095 LI - 018 0.86 121 0.46 ‘057 " 149 0.64 0.39 1.67 0.02
14 02-04-03 0.99 .03 0.03 0.98 1.08 0.08 0.95 1L11 0.17 0.85 1.20 0.46 0.57 : 1,49 0.64 . 0.39 1.66 003
15 03-05-03 1.05 103 0.03 098 108 008 095 L 07 0.85 1.20 0.46 0.57 1.49 0.64 0.39 1.67 0.03
16 04-08-03 1.03 1.03 003 . 098 1.08 0.08 0.95 1.1 0.17 . 0.85 1.20 0.46 0.57 1.49 0.64 0.39 - 1.67 0.02
17 05-06-03 1.05 1.03 0.02 0,98 .1.08 0.08 095 1.1 0.18 0.85 L21 0.46 0.57 . 149 0.64 0.39 1.67 0.02 .
18 06-04-03 1.07 1.03 003 - 098 1.08 0.08 0.95 L1 0.18 0.86 1.21 0.46 0.57 : 1.50 0.64 0.39 1.67 0.02
19 07-08-03 1.03 1.03 0.02 0.98 108  0.08 0958, 111 0.18 0.86 1.21 0.46 0.57 T L.50 0.64 0.39 1.67 0.02
20 08-05-03 1.04 1.03 0.02 0.98% 108 008 095 L1 0.18 0.86 1.21 0.46 057 . 150 ° 0.64 - 039 1.67 0.02

Note: 74 1C;4 = T-day25% inhibition concentration. An estimation of the concentration of sodium chlonde that would esuse 2 25% reduchon in Cenndlplmh npmdnclion for the test population.
CT = Central tendency (mean ICy,)- ;
S = Standard deviation of the ICy4 values.
i

Laboratory Control and Warning Limits ‘ o i
Labonatory control and warning limits were established using the standard deviation of the IC, values corresponding to the 10th and 25(11 pen:enllle CVs. 'l'hcse ranges are more stringent than the conteol snd waming

limits recommended by USEPA for the test method and endpoint. - . ‘

SM. = Standard devistion corresponding to the 1o* percentite CV, (Sa = 0. 08) ' :

. s = Standard deviation corresponding to the 25" percentile CV. (Sazs=0.17) g . . !
s 'USEPA Control and \Vlmlng Limits :
s Sa1s = Standerd devistion comresponding to the 7™ percentile CV. (Sazs = 0.45)
San" Sundmi deviation comresponding to the o0* percentile CV, (5449 = 0.62)

CV = Coefficient of vadiation of the ICyy values, . o . ) Lo : i :

USEPA. 2000, Understanding and Accounting for Method Vanahhly in Whole Efffuent Toxmly Apphcnhom Under the National Pollutant Dnclurge Elummlnon ngnm. EPA-!S!-R-OO-OM us r.nvuomnenhl l‘tolechon Agency, Cincinnati, OI1.
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7-d IC, (g/L NaCl)

Environmental Testing Solutions, Inc.
Sodium Chloride Chronic Reference Toxicant Control Chart

for Ceriodaphnia dubia
ising Moderately Hard Synthetlc Water

1.8 .
1 1 1 1 1 I \\ 1 L ) 1 1 l [ . I L 1 ! T . I ]
1.6 - Rt -
TN —
14 h -1
. 5 e "
12 -
1.0 |- i
. ; . ‘
08 |- - | o | _, .’ ' _
- | ; ‘ -
0.6 - - -
04f ~— ’ ' .
| o | ] | 1
S e e e N S N A
s 2, Cy R, R, R, R, R » 9 % % . 2> A
e T R R ke R Rk R T e R R e R
Test date ‘

—e— 7-day IC,,= 25% inhibition concentration. An esnmat’ ion of the concentration of sodium chlonde 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 A;, =0.17)

— — USEPA Warning Limits (meanIC,, %8S, ., S, ,s=0.45) '

—— USEPA Control Limits (mean IC,; 8, 5, S, 5= 0.62)




Test Test daté

Environmental Testing Solutions, Inc.

‘Precision of Endpoint Measurements

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

Control Control Mean

number Survival Reproduction cr v T MSD
I ' ‘ for Control Mean =~~~  for Coatrol
(%) (offspring/female)  Reproduction (%) Reproduction
(offspring/female) CV (%)

1 06-04-02 100 260 - ' 8.1 38
2 - 070902 100 29.5 . 278 9.9 9.0 35
3 080602 100 . 284 280 780 T 87 27
4 09-04-02 100 314 28.8 10.4 91 - 30
5 100802 100 3Ll 29.3 6.7 8.6 29
6 110502 100 29.5 29.3 9.2 8.7 25 -
7 120302 %0 34.0 -30.0 8.0 8.6 27
8 12:03-02 100 33.2 30.4 6.2 8.3 33
9 120402 100 325 30.6 . 60 -8.1 32
10 120602 100 29.7 30.5 11.0 8.4 3.0
11 12-11-02 100 33.8 308 13.7 8.8 29 -
12 121802 100 30.5 308, 74 8.7 2.9
13 010703 100 33.2 31.0 7.0 8.6 29

14 0204-03 100 323 31 8.1 8.5 27
15 030503 100 287 - 30.9 5.1 2.3 .35
16 041103 100 263 30.6 6.2 8.2 25

.17 050603 100 21.6 30.5 10.8 8.3 3.2
18 060403 100 259 30.2 5.9 82 26
19 070803 100 29.0 301 116 8.4 3.2

20 080503 100 333 303 . 66 83 - 4.7

2028 2 o |

Note: CV = Coeﬂ' cxent ot' variation for control reproduction.

PMSD

(%)

14.7
1.7

© 95

‘9.5
9.4
8.4
8.0
9.9
9.8
10.0
85

- 9.4

8.6
8.4
12.1
9.6

1S

10.1
10.9
14.1

pu

for PMSD (%)

13.2
119
113

109

105

102
10,1

101

10.1

9.9
9.9
9.8
9.7
9.9
9.8
9.9
9.9
100
10.2

nn average, the cv for control reproduction is 8.3% in Environmental Testing Solutions, Inc. Cmodaphma chronic

m:ucuy tests. -
Lower CV bound determined by USEPA (10" percentile) = 8.9%.
Upper CV bound determined by USEPA (90™ percentile) = 42%

MSD = Minimum Significant Difference:

PMSD =

Cl=

Percent Minimum Significant Difference

PMSD is & measure of test precision. The PMSD is the minimum percent difference between the control and u'eatmen( that
can be declared statistically significant in a whole effluent toxicity test. On average, 2 significant difference occurs for
Environmental Testing Solutlons. Inc. chromc toxicity tests when a toxicant reduces Ceriodaphnia reproduction by 10.2%

from the control.
Lower PMSD bound determined by USEPA (lO"‘ percentile) = 11%.

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

- The lower and upper bounds were calcula:cd by the USEPA using 393 tests conducted from 33 labaratories for Ceriodaphnia reproducuon in chronic

reference toxicant tests.

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

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

Control Rcﬁroduction
(offspring/female)

15 :
Minimum Acceptance Criteria (15.0 offspring per surviving female) ]

i I TR R S R RN RN AU SRR NEN RN B NN REU R TN NN NUN B I

R N DU E R B N B RN S R SN BN N NA B RO S B

A — e F O S S -
- North Carolina Acceptance Limit (< 40.0%). .

30 :._._.._..._..__.._._____..___.________._.._._.__._ ..... i
- Kentucky Acceptancc Limit (< 30.0%) o ]

20:‘

Coefficient of Variation (%)
for Control Reproduction

! | I | | I
9. Oy O 0O Y, Vi S I I 6, & 0, 6, 6. 6. 0, &
S, o, B, B o e e R T e e R e e e

S % s oy s B T T o s By e e Y e Y Y

Test date

— Control‘Repro_d_uCtiOn or Coefficient of Variation (CV)
— — Central Tendency. (mean Control Reproduction or CV) |

------- Control Limits (mean Control Reproduction or CV & 2 Standard Deviations)




PMSD (%)

50
45
40
35
30

25

.20

15
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'Environmental Testing Solutions, I_né.‘

Precision of Endpoint Measurements

Sodium Chloride Chronic Reference Toxicant Control Chart
s, for Cerzodaphma dubia
usm‘g Moderately Hard Synthctlc Water

IIIﬁIl!’IIII‘II.IIOI’“Il|l'll11lllel111ll1lllrrlIl

LB 1 - 1 -.--07 | 1 | i L 1 i 1 1 | I ) I

|nllJlJJ_llleIllj_]'llli‘!llll]lll'Lluljllelil

Test date

—— PMSD = pcrccnt minimum s:gmﬂcunt difference. PMSD is the minimum significant d:ﬂ'ercnce
between the control and treatment that can be declared statistically sngmﬁcant :
- Central Tendency (mean PMSD)

-------- Lower and Upper PMSD Bounds
Lower PMSD Bound (10™ percentile) = 11%, Upper PMSD Bound (oo™ pcrcennle) 37%
(L.ower 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

‘ - Sodium Chloride Chroric Reference Toxicant Test
_ ‘ (EPA-821-R-02-013 Mecthod 1002.0)
i ' Species: Ceriodaphnia dubia
- CdNaCLCR #: _1>
< | Dilution preparation information: - - --- -~ v vnce w| CoOmuments: ——---- =w--wme--mm = | om
e NaCl CHM number: CAH Olod
k332 Stock preparation: 100 g NaClt (dissolve 50 ;NaCl inS00ml . -
b : deionized water) e
k2 3 Dilution prep (mg/L) 600 800 1000 1200 | 1400
' Stock volume (mL) 9 | 12 - |- 13 18 21
B | Diluent volume (ml) 1491 1438 1485 1482 1479
: ) Total volume (mL) 1500 ° 1500 1500 1500 1500
Test organism mformatwn. Test information:
- Organism age: K 4-Houks oLD Randomizing template: [\ectow) |
Date and times organisms | o8- 6505 Of%2 VO 100 Incubator number and
. ] were born between: : shelf location: Z
- g Organism source: o1-&H-0s A-F YCT batch: pas 167-22-03
5 Transfer bowl information: | pH="7.8S Temperature = ZS -O | Selenastrum batch: AZL - 22.03
4 Daily renewal information:
“ . Day Date Test initiation, Control water batch Analyst
rencwal, or used
3 termination time HMuS
0 lotes-oz| 13854 of-01-0 o8
'. solat letbon | yaeny -0\ 4
. (a2 ZaAs '
4 77 lTon-o3 120% 0RO\ A
- a o I
4 LN osotten | imos | oredeon A
: % ‘lotA-03 | 1300 (408 -03 A
5 lot.16-08] " 1m0S _0%-08-03 4L
S |otneon 1200 of-ot-03 Gd:r '
3 7| ot2-0n 1320 —H
-- s 3
# Control information: : Acceptance criteria Summary of test endpoints:
% of Male Adults: . $20% 7-day LCSO__| > 100
3 % Adults having 3™ Broods: {0067 280% NOEC el
. % Montality: fexA $20% LOEC 1000
1 Mean Offspring/Female: 33,3 2 15.0 offspring/female | ChV £94.4
E %CV: L.b% <400% I1C25 1036.5
1 5
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Environmental Testing Solutions, Inc. _ . " Page20f6
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Species: Ceriodaphnia dubia : :
' - CdNaCLCR#: _13

: CONTROL Survival and Reproduction Data
2 : : Replicate number
_ Day 1 2 3 4 S 6 7 8 9 10
b 1 Young produced DID O10 | O OlOoOIO |10 |0
Adult mortatity [ 5 L |- L L | | - |-
) “1__ Young produced (®) O o 0 o) 0 0 ' 0 ' 0 i O N
Adult mortality I v wul ul «w | | WY ) VO B W L
T[T [ 6 [ [0 60100010
B Adult mortality Ui T s e kT -
4 Young produced < L d s (=] 2 S [ S S| s
N Adatmortality § | \— |\ JN_ J [ A LA
s | Youngproduced | 2R (Y 2725 0 157 M s
Adult mortality o] U]« [N Ul U U O —
6 Young produced | (O oOlo |lO \S| OO O {10 10
Adult mortatity w (U L B L I L L
7 | Youngproduced T 1€ [ S [18 [ I (1S [122 118 [ 16 T 16 1VS |
Total young produced 3q 35 30 3% .54 2‘% ; 3k 3% 3q a3
Final Adult Mortality | [ [ Y - (A .
: :3, X for 3™ Broods )3 >< D | ST | 1 ¢ Y| < | = | <
B Concentration: _
% Mortality: . [ WA
Mean Offspring/Female: 3.3
600 mg NaCl/L | - ~ Survival and Reproduction Data
a : Replicate number
Dayy _ - A 1 2 3 4 s 6 7 g 9 10
£ 1 YAauigprodweeh | D | D | O | O]l O 1O Ol O] Olo
= Adutgpriatity - | (o 4 L | L | i O I L (O I =N
g [ 2 [Yolueotweed | A ] OO TOCJTOJO [0 60 © O
Adult mortality ] O o] e ] e L Cle Tu
_‘ " f : 3 Young produced Ol O O | O 6 @) Olg 10 (@)
l Adutmortality |- | L] | L [ L_ v | v I
‘_ 4 Young produced S q . '-\ Ll L{ '—\ ‘g g < S—
.- Adult mortality [ [ U I S R S - | S S [ W NS
5 - | Youngproduced | ((3%| (O |12 O 10 |1 { QT 1E "ﬁM
Adultmortality | [_ o] L]l «—] U (I Ll v« }
; 6 Young produced O 1\ D 135 | V2. O O O o O
Adult mortality U] -l wu | U] ]|« (W |
_ 7 Young produced s 1S lﬂ ! 3 11 |5 \3 llp l—l l’l_
' ? Total young produced 3 30 30 37— 3 3 3‘-‘ 3\ 3 S 3 3 aLo
b Final Adult Mortality o T e 1O (A A A
= Concentration:
% Mortality: 0% |
Mean Offspring/Female: ‘| 23.0
% Reduction from Control:'| 0.9 7«
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Environmental Testing Solutions, Inc.

Species: Ceriodaphnia dubia

CdNaCLCR#: _|3

Survival and Reproduction Data -

800 mg NaCl/L
Replicate number
Day . 1 2 3 4 E] [ 7 8 g 10
1 Young produced D ) D [o) O o) I>) '») F») )
Adult mortality L. L [ L [ ' L —
2 [ Yugpotwed | SO [ OJTO O[O [0 [0 O [0 .
Adult mortality ol o | — IS U u |
3 Young produced o) @) O Ol O ol oTo O
, Adult mortality ] W E_ | - Ul U ] . —
4 Young produced | s s [ Sl | Y914 . > |
Adutmortality | M| A L] | | ] ] U
s Young produced | | i o1\ ) ) B X 1374\ \ﬁ 2% Wy =]
Adult mortality SR (W ~ Ul Ll Lv]| o
6 Youngprodueed | O [1d (12 . |12 vl OO Iolo O
Adult mortality Cl e il - | | O — ]

7 | Youngprodueed J1S | I [ 1 [ 14 [ WD [ Q1T [ 17114
Total young produced 31\ : 33 3"" 3\ 30 32 3"“ 33 33 3‘
Final Adult Mortality [ - |- A YA g_.

Concentration:
% Mortality: o,
Mean Offspring/Female: 2.2
% Reduction from Control: | 3.37,
1000 mg NaCV/L . Survival and Reproduction Data
Replicate number
Day - ‘a 1 2 3 | 4 s : B 7 8 9 10
1V Yhmgmdued | D 1O | Ol pl Ol DIDIO]l OO
CAadggmoptality | L. | L L [ T - e -

2 [ Yeungprodueed [.OO | O O O [©O TOTO [O 1O [o |

, Adult mortality L\ L O L W D R B — - o« ] —

3 Young produced 6 O O O 0O Ol O Q-0 |G

Adult mortality [\ D T S B W I | W (R N W O Ny -
4 Young produced S =2 < =Y ] | L 3|S5
Adult mortality |- \_ — [ | G I | | - | I (. L
5 Young produced | [®) [6) 12 O | O @) (@) [3@‘ .
. Adult mortality el o w vl o w il el ol w
6 | Young produced 4 V2. |3 otz (O] 3 Ol O
Adult mortality wl - L |- h W N | - w | - |-

? Young produced L il Lo L;J?_ 10O \g__[_o lq \ 2.1 1D
Total young..produced 23026 23 50 25 3 . Zq 3 3 28 Zﬂ
Final Adult Mortality - | — [ - | - | —

Concentration: -

% Montality: -] 07

Mean Offspring/Female: - ~| 279
1% Reduction from Control: | 6. 27




Environmental Testing Solutions, Inc. Page 4 of 6

= Species: Ceriodaphnia dubia ,
o CdNaCLCR#: _\3
z :
3 1200 mg NaCl/L Survival and Reproduction Data
g i ) Replicate number
) Day 1 2 3 4 5 6 7 8 9 10
%-: 1 Young produced O O O O O I's) ) O o) O
Adult mortality L L L | u L - | L - L -
- 2 Young produced [®) O O |0 e} (o) @) A O
Adult morta!ity \__ - L_ - \_/ b -1- b P L_._. L. e L_. - C- A= PO SR
T [ Ymerwd [ O SlOlOlIOIOIOIO OO
ademortalty | [ [ TN ST T T
4 Young produced 213 ] 2 O () S0 21O -
Addtmortaliy | | | L] | U | | ] | — |
5 Young produced O] O] O O Ol 3 (@) O O]l O | T
Adult mortality | A\ B [ L (W | —
6 Youngprodueed | 12 ] & [ 2. [ clol=]l4d]o
Adult mortality C Y RS R I I -
7 Young produced - | {2 | 1] Q l Q O O @) t ] j 2.
Total young produced 26 |22 3 ZD)O —l - 1o M 2
Final Adult Mortality [ | - — | . - [ L L -
Concentration: .
% Mortality: [SYA
Mean Offspring/Female: {\.f
% Reduction from Control: | &4.67,
1400 mg NaCVL - Survival and Reproduction Data
Replicate number
Day N 1 2 3 4 s 6 7 8 9 10
1 | Xouwehpotued | O | O | O |O | 0l Olo o O] o
TKdultmortatity § ()L | - L o . | t— L- [ I
2 * Young progjiced 0 T O O T O O (@) @) 6 |0
Adult fortality Ol ] o cl el v | ] U e
3 [ Yougproduweed | ST O JOJT O] OO [O ] [0 O
Adult mortality - |- L—.— [ [ A ) g = [ |-
4 Young produced ﬁ %" %1} 2| Y 210 O [@)
Adult mortality (G - | (. L |- _ Ly I - I
[; Young produced [N O O OO | 1| o) I 1S 0
| Adult mortality . (W v olw U L [ U
6 Young produced S |3 2 | 2. J..l (®) (& . ®) O
Adult mortality w (i w vl w _ [ e ]
7 Young produced ol O S 1o 2. d q 3| & O |
Total young produced q s © "" 8 q ‘4 s I 0
Final Adult Mortality (= o - YA -
Concentration:
‘| % Monrtality: ' 1076
Mean Offspring/Female: |- 2,1 |
% Reduction from Control: | 7. 7%
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Verification of Ceriodaphnia Reproduction Totals

Environmental Testing Solutions, Inc.

/

Control _ W
Replicate number DS
Day IS T3 T3 T4l 516 71875 g ™
1 0] 0]0|o0o]OJojJo]ols]| o 0
2 0] o|olo|lololo| o}tols0 0
3 o olo]olJo|lo]o]-0flo.]o 0
4 4| 6] 41 5] 413 ].51 5] 5+ 5 46
5 212 oliiajajial 3]s 117
6 0]oJojolis{olo]jo]{o]o. 15
7 18| 15 | 14| 16| 15| 12] 18] 16|26 15 155
Total [ 34 | 351 30| 33| 341 29| 36| 351 34 | 33 333
600 mg NaCl/L
Replicate number
Day T T3 T3 T3]l sTel sl o] r™
1 ojojolojlofojojo]o]fo 0
2 lojolololololo]oJo]|o 0
3 0]l o0o]oJloloJololoJo]o 0
4 s | 4| 416 4 4] s| s a]|s 46
5 6] 01121 0 0 151 13[14a]12}14 9%
6 ol 1nnjo|lm3li2jo]ojo]o]o 36
7 151514 B3| 1715361717 152
Total | 36 | 30 | 30 | 32 | 33 | 34 | 31| 35| 33 | 36 330
800 mg NaCl/LL ,
Replicate number
Dy T3 T3T4] sTel 77819 0] ™™
1 ojJojojlojojojolololo 0
2 folojJololoJolo]oJ]o]o 0.
3 0]Jo]lololo|lolojolo]|o 0
4 a | 5| 5] 5] 4l 6] a]alals 44
5 121 0 ] 1 1 o] o]2] ] ]2 75
6 0| 1|12 12]13] ol o:lojo]o 51
7 Q15 181 16 | 14| 13| 14| 17| 18] 17| 14 152
Total | 31 | 33 | 34 | 31 | 30 | 32 | 34 | 33 | 33 | 31 322

1000 mg NaClL _
Replicate number

Dy IS T3 T3 T4l sT6f 7189 0] ™
1 0 0] 0]0]oloJlojlo]ol].o 0
2 0] o0]ololololololo]o 0
3 oloJoJolololololoa]o 0
4 s | 3] 4] 5151 a4l 613]5s 44
5 o lol o2l ol 0ol ol o314 39
3 14]12] 13] 0] 10]12]10]13]0] 0 84
7 M| 6| B3f10]15]10]4]12]10] 2

Total | 30 | 26 ] 23 | 30 | 25| 31 | 24 | 33 | 28| 29 | 279

1200 mg NaCl/L '
" Replicate number .

Day M T3 T3Tal sl el 71719 o] T
1 0l o0]]ojo]olololojo]o 0
2 ol ol ol ol ol ol ol ololo 0
3 0l ol olo]olol ool o] o 0
2 21 3] 11 3]0l al3lol2]o0 18
5 o] o]o]o]o]l3]o]o]lolo 3

6 120 8] 2] 7] 0] 01 3] 7] 4a]o0 3
7 2l j ol ol ol oli] &2 54
Total | 26| 221 3 1 20] O | 71 6 ) 181 14 ] 2 118,
i i
1400 mg NaClVL i |
) : : Replicate number .

Doy (Y1313 T4 51671815 ] ™
1 0lo0lojoJoloJolo|o]o 0
2 ololojJololololojolo 0
3 fololololololololo]o 0
a4 Jol2]0] 2] 21al2l0]o0]o 12
5 a0l ol o] o]l 1lol 1] 3]0 9
3 s 31321 4] o030 o] o 20
7 0] 0] 310 2] 4191a8]o0 30

Total | 9 1 5| 61 4] 89 11415110 N




Environmental Testing Solutions, Inc.
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. Quality Control
Vcrnﬁcatnon of Data Entry, Calculanons, and Statistlcal Analyscs

Chronic Whole E}ﬂucnt Toxicity Test (EPA-821-R-02-013, Method 1002 0)
N },) » Spccnes. Ceriodaphnia dubia

]
!
1
]

Y

Agency, Cincinnati, Ol

Testoumber:  CdNaCICR #42 . -\' ‘
. Test dates: August 5-12, 2003 - "Reveiwed by: ° ‘!
i ! L .
Concentration Replicate number Survival | Average reproduction ) CoefMicient of Percent reduction frem
(mg/L NaCl) 1 2 3 4 s R 9 9 5 10 (%) (offspring/female) variatien (%) control (%)
Controf M 3 30 3 M 29 36 35 34 3 100 »ny | 66 Not applicable
. 600 36 30 30 32 33 34 3 35 13 36 100 330 : 69 0.9
800 31 ' 33 34 3t 36 32 34 33 33 31 100 322 i 43 33
1600 30 26 23 30 23 A 24 33 28 29 100 279 ; 11.8 16.2
1200 26 ‘2 3 20 0 7 I 18 " 2 100 1 192 “64.6
1400 9 s 6 4 8 9 14 5 11 0 00 kA 557 8.7
Dunnett's MSD value: 4.68 MSD=  Minimum Significant Difference
PMSD: 14.1 PMSD =  Percent Minimum Significant Difference .

PMSD is a measure of test precision, The PMSD is the minimum percent difference between lhe couunl and treatment I!ul can be declared statistically
significant in a whale effluent toxicity test. On average, a significant difference occurs for Environmentat Testing Solutions, Inc. chronic toxicity tests

when a toxicant reduces Ceriodaphnia reproduction by 10.2% from the control.
Lower PMSD bound determined by USEPA (10% percentile) =~ 11%

Upper PMSD bound determined by USEPA (90® pen:cnhle) IT% :
The lower and upper bounds were caleulated by the USEPA using 393 tests conducted from 33 Iaboratories for Coriodaphnla reproduction in chronic

reference toxicant tests.

\.

!

USEPA. 2000. Undenlandmg and Accounting for Mcthod Variability in Whole Effluent Toxnenty Applications Under the National Pollutant Discharge Elmmuhon ngram. EPA-833-R-00-003. US Environmental Protection




¥ Environmental Testing Solutions, Inc.

Statistical Analyses o
Cerlodaphnia Survival and Repreduction Test-Reproduction
Start Date:  &/50) Test ID: CdNaQCR Sample ID: REF-Ref Toxicant
EcdDate:  £112/03 fablD: | ETS-Eav. Testing Solutions Sample Type: NACL-Sodium chloride
. Sample Date Protocol:  CHRONIC{EPA-821-R-02-013) Test Specier: CD-Ceriodaphnia dubia
G
Conc-% 1 2 3 4 ] [] - 7 3 9 14
D-Control ~ 34.000 33.000 30.000 33.000 34.000 29.000 36.000 33.000 34.000 33.000
600 36.000 30.000 30.000 32.000 33.000 34.000 31000 35.000 3.000 36.000
800 31.00¢ 33.000 34.000 31.000 30.000 32000 34.000 33.000 33.000 31.000
1000 30.000 26.0C0 23.000 30.000 25.000 31000 24,000 33.000 28.000 29.000
1200 26.000 2000 3.000 20.000 0.000 7.000 4.000 18.000 14.000 2000
1400 9.000 3.000 6.000 4.000 8.000 9.000 14.000 5.000 11,000 0.000
Traasferm: Untransformed Rank 1-Talled Lsoteaic
Cene-¥% Mean N-Mean Mean Min BMax CV% N Sum” Critleal Mean N-Mean
D-Coatrol J33.300 1.00c0 33.300 29.000 36.000 6.647 10 33.300 1.0000
6ac 33.000 09910 33.000 30.000 36.000 6.831 10 100.50 75.00 33.000 0.9910
800 32.200 0.9570 32,200 30.000 34.000 4,343 10 84,50 75.00 32.200 0.9610
*1000 21.900 035378 21.900 23,000 33.000 1. 10 63.50 15.00 27500 0818
*1200 11.800 03544 11.800 0.000 26.000 kA 10 53.00 73.00 11.800 0.3544
"1400 7100 - 02132 - 7.100 0.000 14.000 35128 10 3500 ----75.00 -~ - - T100 - —- 02132
Auzillary Tests A Statistic Critical Skew Kury
Kolmogorov D Test indi normal distribution (p > 0.01) 0.97353444 1.035 0.21611603 2.02911317
Bartetrs Test indi qual (p = 8.96E-08) 41.0995598 13.0853171
_Hypothests Test (1-tall, 0.05) NOEC LOEC - CAV TV .
Steels Many-One Rank Test 800 1000 - 894.427191 0123
T vs O-Coatrol
. Linear Interpolation (200 Resamples)
Polat % 3D 95% CL Sleaw
tCos $26.27907 79.4249321 333.365789 873.421007 -2.3510 N
cw 903.72093 17.983)404 B42.853896 997.016043 0.8377
ICts 981.162791  33.737917 . 912348214 1018.65158 £0.2947 1.0
1C20 1015.65217 18.6163229 965.38641@ 1040.63562 0.9533 09
1cas . 1036.3354 14.1638132 1009.57693  1064.4343 o.un
IC&0 1098.38509 21.0037292 1070.16427 1154.35428 1.0088 ‘08
1650 1139.75153 _27.9547482 1102.25977 1214.10309 L1183 ord
go.‘
€
gos
2
S04
03
: A 0.2
sra8 0.9
s — T
TN v 00 r—_
. sa - ' 0 * 500 1000 1500
. ’ se * Dose %
: Dose-Respense Plot .
0
asd
] T
304 ‘[
E 1
E
3 20
8
S8 )
10 1 \
’ 4
3
¢ T v § §
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Environmental Testing Solutions, Inc.

Statistical Analyses

- Used for PMSD calculation only.

)

r phnia Survival and Reproduction Test-Reproduction

Start Date:  $/5/03 Tet ID: CdNaCICR Sarple ID: REF-Ref Toxicant
EndDate: . 8/12/03 LabID: ETS-Eav. Testing Solutions : Sammple Type: NACL.-Sodium chiocide
Sample Date Protocol:  CHRONIC{EPA-$21-R-02.013) - Test Species:  CD-Ceriodaphnia dubia
(o .
Conc-Y 1 3 3 4 ] [] 7 1 4 9 10 .
D-Control 34.000 35.000 30.000 33.000 34.000 29.000 36.000 - 35.000 34.000 33.000 :
600 36.000 30.000 30.000 32.000 33.000 34.000 31.000 35.000 33.000 36.000 ’
800 31.000- 33.000 34,000 31.000 30.000 32.000 34000 . 33000 33.000 31.000
1000 30.000 26.000 23.000 30.000 25.000 31,000 24.000 33.000 23.000 29.000
1200 26.000 22.000 3.000 20.000 0.000 7.000 6.000 18.000 14.000 2.000
1400 9.000 5.000 6.000 4.000 8.000 9.000 14.000 $.000 11.000- 0.000
Transform: Untransformed §-Tailed
Conc-% Mean N-Mean Mean Min Max CV¥% N t-Stat Critical MSD
. D-Control 33.300 1.0000 . 33.300 29.000 36.000 6.647 10 .
600 33.000 0.9910 33.000 30.000 36.000 6.351 10 0.147 2287 4680
$00 32.200 0.9670 32200 30.000 34.000 4.343 10 0.537 2.287 4.680
*1000 27.900 0.8378 27.900 23.000 33.000 1.761 10 2638 2.287 4680
*1200 11.800 03344 11.800 0.000 26.000 - 2177 10 10.504 2287 4.680
*1400 7100 0.2132 - 7.100 0.000 14.000 55.728 10 12801 2287 4.680
LN '
LA
Auxiliary Tests -7 N T e Statistic Critical Skew Kurt
Kolmogorov D Test indi pa) distribution (p > 0.01) - . 0.97553444 1.035 0.21511605 2.02911317
Bactlet's Test indi unequal vatignces (p » 3.96E-08) 41.0995598 15.0853171
‘Hypothesis Test (1-0ail,0.05] .- . NOEC®'  LOEC Chy TU MSDu MSDp MSB MSE ° F.-Prob dr
Dunnete's Test TR & ] 1000 894.427191 0.125 46802761 0.14054383 1368.21667 20.%462963  1.1E-2! 554

Treatments vs D-Contro!

03-05-03.xls



.,, Environmental Testing Solutions, Inc.

*"Page 50f 6

___

Species: Ceriodaphnia dubia

CdNaCLCR#: B

Daily Chemistry:
o Day
Concentration Parameter 1 2
il i I EX S X TS A R
DO (mg/L) E +. 3.8 8| =-e 1.7
CONTROL Conductivity .
- (umhos/cm) 3217 3 3o
Alkalinity _ .
- (mg CaCO,L) ~ | - 59 . -
Hardness
(mg CaCO4/L) £6 \
Temperature ' - '
e 2s.\ 244 | .253 | 248 st |24
pH (S.U) 88 | 2.5 | qL2 | 48 | 3| FL8
600 mg NaClVL Conductivity : S
(umbosiem) | (1l {1424 ol
T t -
o 2c1 | 24w | 253 | WS [ =4 fwy
pH (S.U) 83 | *le | 4| 375 [Tl | 469
DO (mg/L) 1.8 +8 &-0 2.8 32 -3
800 mg NaCVL Conductivity : s |
(umhos/cm) (96 41195 |3BO |
N ({E‘;‘Peraturc 2] | 25,3 | 24s 2.\ M4
Z7 -3 pHAE.U) 2% | F 3 | T b 33K | s 3.3
Cjpowen 126 |28 €0 | =8 S LA
1000 mg NaCVL :} €enductivity o ; _ AH
: 1 (umhos/cm) * UL | 2.1 2L 12000 A
T t ' Dy
(oecl;‘pera ure ZS R l 7-'-}-(9 2503 . ZQ.S :?-.gc\ Z‘-‘ c"“
pH(S.U) 286 F A8 | T ] RS | 9 | FFo0
DO (mg/L) 3.9 +.5 8.0 T | 3D AN
1200 NaCVL | Conductivit 3 ‘ ag
MENET | mhosemy. | 2468 | 2459 | 2433 |
ooy perture zs.l | z6 | B3| s | =y | Wy
pH (S.U.) =3.8C 7.1 =2.63) 3.3 | 369 | T3
: DO (mp/L) =8 4.5 g.01 3% F.F | 3
1400 mg NaCVL ] Conductivity i P
(umhos/cm) 2/%5‘(’ 23 b "'{ Ul%4 <
;Eg;“’"“‘““ =1 sy | 253 |48 |2t ] vl
Initial Final Initial Final Initial Final

(S

u<§
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Environmental Testing Solutions, Inc.
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 ER Species: Ceriodaphnia dubia
? CANaCLCR#: 13
i Day
¥Concentration Parameter .3 4 5 5 .
& pH (S.U.) 268 1359 | 262 | 93 | 339 | 805 | S04 ] 392
DO (mg/L) 3.k .4 2L 1 33 1 | %S .
BFCONTROL Conductivit
5 g : (u.mh:s/clm)y S 303 302 3z
Alkalinity , §
(mg CacOyL) | lol ko :
3 Hardness
g cacoyny | 2B &4
Temperature . » ] '
CC) 2s.l fed.p | w3 Jade | 25.3 | 24 | 254 | 2s.
3 pH (S.U) Tlb 133 |36e |7.0e | #Z | 396 | G.op | 3-83
1. DO (mg/L) bl A 3.7 X .8 +7 27
X600 mg NaCl/L Conductivity |
k- (umhosrem) | L 2B 452 | 1402 s ‘
Temperature _
©C) 28\ | M8 | 3 | e | 253
pH (S.U) L9 | 22 28 {7 | .7
- DO (mg/L) e | %3 e g 29
£800 mg NaClVL Conductivity .
e (pmhos/cm) F% L | l'ﬂq 354 .
‘ '(Eg;perntu re s\ 242 252 2 . 5.5
pH (S.U.) EAGAN Bk w09 1370 | I
: POyL) - | 3.3 .{ 368 | o7 3.8 29
1000 mg NaCVL | Conductivity '} /.. . )
IR . (umhos/cid) . ZO"‘HL J 2-!6\{ 2122
L copetre 1 oasn g | v | 2z | 253
pH (S.U) 22 | =38 2o 1335 | Fed
s DO (mg/L) 3.3 8 | 33 8 3
1200 mg NaClVL | Conductivity :
- (umhos/cm) 2"'{/.1 l ) 252¢ 2458
o Temperature .
c0) 25l | R | s |24y | 253 | z48 | 254 | 2sd
pH (S.U) 33 | F87F | H 328 | 43 | 39 FQe | 8%
1 DO (mg/L) 38 +.4 38 - 9 |79 .E <9 8
21400 mg NaCV/L | Conductivity - _ fEeral
-3 (pmhos/cm) 1?‘}0 : | 28 2745 2 CI/_S TERTANEE
&
({E‘;’Pemt"l‘c 2S.\ .| £ 5.2 24,0 258.3 . 248 2s ¢ 2s.1
Initial Final Initial Final Initial Final Initial Fiaal
" S kst uasd



ELIMINATION SYSTEM (NPDES)

PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE MAJOR Form Approved.
Name __ TVA SEQUOYA!- N.E.%E_ﬁR _p|__A}£ I DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address_ _P.O.BOX2000 _ __ __ ——— e e e e '
— o __ _(INTEROFFICE §B-2A) - TN0026450 101 Y F - FINAL
——.__SODDY-DAISY___TN3 37354 — e e . e PERMIT NUMBER DISCHARGE NUMBER! ANNUAL MONITORING (PCBS)
Facilty _TVA - SE UOY&EN!CLEA_R ﬂ-.A_'iT e e
L;-auon__wm%c_guu Y __ __ """ MONITORING PERIO EFFLUENT ,
YEA DAY YEAR | MO _| DAY
. = NODISCHARGE [ | =

. From| 02 | 09 | 01 Toi 03 | 08 | 31 ' -

ATTN: Stephanie A. Howard 4 NOTE: Read instructions before completing this form,
PARAMETER QUANTITY OR LOADING ] QUALITY OR CONCENTRATION NO.”[FREQUENCY SAMP;E
, EX TYP
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

POLYCHLORINATED BIPHENYLS . SAMPLE Sk s dduiadeioioid - hiniainieiaiaied bbudiodndadodd <0.0 19 0 1/365 GRAB

MEASUREMENT

39521 1 0 O
EFFLUENT GROSS VALUE

FARANRR

MGIL

.PLE. i

SAMPLE

,.(‘pLE‘> 7%

SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER [ Certify under panalty of law that this document and all attachments were prepared under my

- 0( . E l ! TELEPHONE DATE
direction or supervision in accordance with & system designed to assure that qualified personnel |
Richard T. Purcel prop«lvmosﬂm and ej:‘l.ua';; the hfomtmlon umnm on mgmw m pomnm. or )

persons who manage om, or those persons responsi ge i .

information, the information submitted is , 10 the best of my knowledge and belief, trus, Acting Environmental Supervisor 423 8436700 | 03 | 09 | 10
Site Vice President accurate, and complete. | am aware that there are significant penaliies for submilting false SIGNATURE OF PRINCIPAL EXECUTIVE

information, including the possibility d fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT _ AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED ‘ : CODE !

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

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

Page 1 of 1




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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved
Name ___TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address PO BOX2000 _____ _ _ _ —
o TNTEROFFICESB2A) _ _ _ ™ TN0026450 103 G F - FINAL
——- SODDY-DAISY _ _TN37384 ______ __ __ _____ ~ PERMIT NUMBER DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND
Fadity__ _TVA - SEQUOYAH NUGLEAR PLANT ;
Location _HAMILTONGOUNTY_ _ — — _— — —— ERIO v EFFLUENT
YEAR |_MO_| DAY YEAR |_MO | DAY
** NODISCHARGE [ | ™
) From| 03 | 08 { 01 | To| 03 | 08 | 31 |

ATTN: Stephanie A. Howard ‘ NOTE: Read instructions before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENGY] SAMPLE

' EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE Sekieiririried i . ki k 15/ 3% GRAB
MEASUREMENT 6.9 8.7 12 0

00400 1 0 O
EFFLUENT GROSS VALUE

SOLIDS, TOTAL SUSPENDED

00530 1 0 O
EFFLUENT GROSS VALUE

OIL AND GREASE

00556 1 0 O
EFFLUENT GROSS VALUE

FLOW, IN CONDUIT OR THRU
TREATMENT PLANT

50050 1 0 O
EFFLUENT GROSS VALUE

‘| MEASUREMENT

SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE QFFICER [ Certify under penalty of law that this document and all attachments were prepared
direction or supervision in accordance with @ system designed to assure that qualified personnel

under my

Richard T. Purcell
Sne Vice President

properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is , to the best of my knowledge and befief, true,
accurate, and compiate. | am aware that there are significant penalties for submitting false

TYPED OR PRINTED

information, lm!uding the possibility of fine and h\pﬁmmforluwhoviolagm.

Acting Environmental Supervisor

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

TELEPHONE DATE
423 8436700 |03 | 09 | 10
AREA NUMBER YEAR| MO DAY.

CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Turbine Building Sump was aligned to the Yard Pond on 8/28/03 @ 0730 and realigned to the LVWTP on 8/29/03 @ 1010

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1




PERMITTEE NAME/ADDRESS (/nclude Fécllitv Name/ALocation if Different)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __TVA- SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address PO BOX2000 __ _ __ . __ -
e RO S~~~ "——— TN0026450 107 G| F-FINAL
——__SODDY-DAISY___TN37384 ___ __ __ ____ __ PERMIT NUMBER DISCHARGE NUMBER| METAL CLEANING WASTE POND
Faciity__ _TVA - SEQUOYAH NUGLEARPLANT _ _ v
Location” HAMILTONGOUNTY ___ — ~ — "~ ™ MONIIORING PERIOD | EFFLUENT
. s RAY MO_LOAYS . NODISCHARGE [ ] ==
. From 01| To| 03 | 08 | 31

ATTN: Stephanie A. Howard 03 | 08 NOTE: Read Instructions before completing this form.

PARAMETER GQUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY SAMPLE

EX
AVERAGE "~ MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE P — P wre— 9/31 | GRAB
MEASUREMENT : - 8.8 9.0 12 0

00400 1 0 O su AL
EFFLUENT GROSS VALUE i
PHOSPHORUS, TOTAL (AS P) SAMPLE ki *EEAEEEE N ] Ty ”
00665 1, 0 O MGIL
EFFLUENT GROSS VALUE hioerias Y ]
SOLIDS, TOTAL SUSPENDED “SAMPLE weaveane whreaer - e Hwaan. 8 19 o | 9/31 |compos
00530 1 0 O MGIL COMPOS
EFFLUENT GROSS VALUE : S H LY : 2l ;
OIL AND GREASE SAMPLE Frvevn Pr— - <5 19 0 | 9/31 | GRaB
00556 1 0 O MG

EFFLUENT GROSS VALUE

COMPOS

COPPER, TOTAL (AS CU) 19 9/31
01042 1 0 0O MGIL
EFFLUENT GROSS VALUE A ; SO, e v Y:
IRON, TOTAL (AS FE) SAMPLE Fhairwe hnininink - el il 0.33 19
01045 1 O © MGIL
EFFLUENT GROSS VALUE : REQUIRENE ; Y .
FLOW, IN CONDUIT OR THRU SAMPLE 0.040 0.043 R — Frerrre, = - 0 | 9/31 |CALCTD
TREATMENT PLANT MEASUREMENT | , 077 Rl 03 .
50050 1 0 O ~ MGD — "CALCTD.
EFFLUENT GROSS VALUE :
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Cerlity under penalty of law that this document and ail attachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed to assurs that quatified personnel . QC’L’l OG (J
Richard T. Purcell property gather -xv&momm”mmdﬁ;;anzymhﬂmdmwm MM—’—L ’
persons who man. system, persons respons athering " .
d information, the information submited I, 5 the best of my kncarledge and balief true, Acting Environmental Supervisor 423 8436700 [ 03 | 09 | 10
Site Vice President sccurate, and complete. | 8 aware the ihers are significant penaiies for submitling false SIGNATURE OF PRINCIPAL EXECUTIVE :
TYPED OR PRINTED information, including the possibilty of fine and imgxiscnment for knowing violations. OFFICER OR AUTHORIZED AGENT ARER | NUMBER (VEAR| WO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachmonts hem)
No phosphorous bearing cleaning solutions were used.

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1




PERMITTEE NAME/ADDRESS (Include Facility Name/ALocation If Different)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __TVA-SEQUOYAH ! N_‘_-’_?LEAR_PL_AEI —— DISCHARGE MONITORING REPORT (OMR) (SUBR 01) OMB No. 2040-0004
Adivss BOBOKR0 = ——_
__ _(NTEROFFICESB2A}____ __ __ _  ———— TN0026450 110 G F - FINAL
.SODDY-DAISY TN 237384 ——— — — PERMIT NUMBER [ DISCHARGE NUMBER| RECYCLED COOLING WATER
Fedliy__ _TVA- SEQUOYAR NUGLEARPLANY _ _ _ _ _ _ e
Location  HAMILTONGOUNTY _ __ __ _ _ _ _ _ _ — MONITORING PERIO —— EFFLUENT
YEA DAY YEAR | MC —or o
: NO DISCHARGE  [XX]
' . From| 03 | 0 0 To| 03 | 08 [ 31
ATTN: Stephanie A. Howard 0 8. 1 NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY s»#'r:lée
EX
~AVERAGE MAXIMUM | UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE . Wk dw Whirkdhid - ededrirdrdeirk 12
MEASUREMENT
00400 1 0 0 baaiad SuU
EFFLUENT GROSS VALUE
SOLIDS, TOTAL SUSPENDED SAMPLE Wrirdhih " teiirkek Ak - S bk Rt i 19
00530 1 0 O bainied MG/
EFFLUENT GROSS VALUE - "
OIL AND GREASE SAMPLE - Dbt - 19
00556 1 0 O MGNL -FCOMPOS}
IEFFLUENT GROSS VALUE i, = ’ 5
COPPER, TOTAL (AS CU) ~ SAMPLE Ledid Rkt . R R Ahn 19
01042 1 0 0 MGI.
EFFLUENT GROSS VALUE JIRE o ; LT A
IRON, TOTAL (AS FE) SAMPLE PR PP, ™ PP PreT——y 19
01045 1 0 O MG/L
IEFFLUENT GROSS VALUE
PHOSPHORUS, TOTAL (AS P) SAMPLE Frrevews e - rer— P 1
MEASUREMENT
00665 1 0 0 MG/L
|EFFLUENT GROSS VALUE
FLOW, IN CONDUIT OR THRU
TREATMENT PLANT
50050 1 0 O
EFFLUENT GROSS VALUE

NAMETITLE PRINCIPAL EXECUTIVE OFFICER

Richard T. Purcell
Site Vice President

persons who manage the system, or thoss persons directly responsible for gathering the
information, the information submitted is , to the best of my knowledge and belief, true,
accurate, and complete. 1 am aware that there are significant penalties for submitting false

TYPED OR PRINTED

information, inctuding the possibility of fina and imprisonment for knowing violations.

Oc flons

Acting Environmental Supervisor

TELEPHONE

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

DATE
423 843-6700 03 09 10
AREA NUMBER [YEAR| MO | DAY
CODE

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

No Discharge this Period

EPA Form 3320-1 (REV 3/89)

Previous editions may be used

Page 1of 1




NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

PERMITTEE NAME/ADDRESS _ (Includa Faciliy Name/Location ¥ Different) MAJOR Form Approved.
Name __ TVA SEQUOLA&_ hl‘.’.?hEiR .EL_ME I DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address_ _P.0. BOX 2000 _ ————
— o _ _(INTEROFFICESB2A} _ __ _ __ _ ___ ——— TN0026450 116. G| F-FINAL
— — — _SQDDY-DA DA,.Y? _TNJ&ME_______ PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Faciity__ _TVA-SEQUOYAHNUCLEARPLANT _ __ __ _
Location. HAMILTONGOUNTY _ __ — _ — —— TQRIN 552 = — EFFLUENT
YEAR DAY ,
=+ NODISCHARGE [ | ™
. i ‘From 08 Tol 0 08 | 31

ATTN: Stephanie A. Howard 03 [ 08 | 01 3 NOTE: Read instructions before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY s;}n::ée

. EX
‘ AVERAGE MAXIMUM UNIS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERITY) SAMPLE Tevew——. e - araaeas Wi 0 oA 0 | 1/31 | VISUAL
MEASUREMENT : : .

01345 1 0 0 — PASS=0
EFFLUENT GROSS VALUE : FAIL=1
OIL AND GREASE VISUAL SAMPLE Tarww 0 o4 B -
84066 1 0 0 YES=1 [ wiarsenny s o
EFFLUENT GROSS VALUE

SAMPLE

MEASUREMENT

SAMPLE

MEASUREMENT

SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Richard T. Purcell
Site Vice President

- |accurate, and

TYPED OR PRINTED

| Certify under penalty of law that this document and all attachments were prepered under my
direction or supervision in accordance with a system designed to assure that quatified personnel
properly gather and svaluate the information submitted. Based on my inquiry of the person or
p«msmnumgonnsyﬂem.wtmupmdinwymmlbhforgammm
information, the information submitied is , to the best of my knowledge and belief, true,
complete, Ilmlwmmmnllqmﬁmmmulormnimfalu
information, including the possibility of fine and imprisonment for knowing violations.

- . TELEPHONE DATE
Acting Environmental Supervisor 423 843-6700 03 | o9 10
“SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR ApTHORIZED AGENT ?:%%AE NUMBER |YEAR| MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS ' (Reference all attaéhments here)

Operations performs visual Ihspectlons for floating debris and oil and greass during all backwashes.

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1




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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.

Neme __TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address  _PO.BOX2000 __ __ ________ ——————— e
o __(INTEROFFIGESB28) ___ __ _ __ ————— TN0026450 117 G F - FINAL
= _%QDéAMQ%?ngfE%um ————e . PERMIT.NUMBER DISCHARGE NUMBER| BACKWASH
Facilty __TVA- SEQUOYAHNUCGLEARPIANT _ __ __ ___ __ __
Location HAMILTONGOUNTY_ ____ _ — o —MONITQ ERIQ EFFLUENT
N - v B o 3"1" ** NODISCHARGE [ ] =~
. ; rom : ol 03 | 08 :

ATTN: Stephanie A. Howard 03 L 01 0 NOTE: Read instructions before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%I;ENCY sAMTY:lE.E

EX
AVERAGE MAXIMUM UNITS | MINMUM AVERAGE, MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERITY) SAMPLE bbb bbbkl - laiainniae ik 0 oA 0| 1/31 [ VISUAL
) MEASUREMENT

01345 1 0 0 v PASS=0
EFFLUENT GROSS VALUE FAIL=1
OIL AND GREASE VISUAL 04 -

84066 1 0 O

EFFLUENT GROSS VALUE

SAMPLE

SAMPLE .

NAMETITLE PRINCIPAL EXECUTIVE OFFICER

Richard T. Purcell
" Site Vice President

persons who mansge the system, or those persons directly responsible for gathering the
information, the information submitted is , to the best of my knowledge and belief, true,

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

TYPED OR PRINTED -

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

accurete, and complete. § am aware that there are significant penalties for submitting false

c} F A - . kS
“ B - Q El [ TELEPHONE DATE

Acﬁng Environmental Supervlsor , 423 843-6700 03 09 10 '

SIGNATURE OF PRINCIPAL EXECUTIVE

OFFICER OR AUTHORIZED AGENT e%EA NUMBER |[YEAR| MO | DAY
: DE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Referonce all attachments here)
Operations performs vigsual inspections for floating debris and oll and grease during all backwashes.

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

Page 1 of 1




NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

PERMITTEE NAME/ADDRESS  (Inctude Facility Name/Location ¥ Different) MAJOR Form Approved.
Name __ _TVA - SEQUOYAH NUCLEAR PLANT . DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address_ PO BOX2000 ___ _ _ _
o _(NTEROFFICESB2A} __ _ _ _ _— _———— TN0026450 118 G F - FINAL
——___SODDY-DAISY___TN37384 ___ PERMIT NUMBER DISCHARGE NUMBER| WASTEWATER & STORM WATER
Facility _TVA- SEQUOYAHNUCLEARPLANT _ __ __ ____ '
Location” HAMITONGOUNTY _ __— _ — 7777 RING PERIO EFFLUENT
YEA D [ YEAR| MO [ DAY | ... o
NO DISCHARGE [Xx]
. From| 03 | 08 | 01 | To| 03 | 08 | 31
ATTN: Stephanie A. Howard ‘ NOTE: Read instructions befora completing this form,
PARAMETER "QUANTITY OR LOADING QUALITY OR CONCENTRATION N, [FREQUENCY SI:_I#:EE
: AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
OXYGEN, DISSOLVED  (DO) SAMPLE Pra——— rr— - e Freraow— 10
MEASUREMENT v
00300 1 0 O Eead MGIL
EFFLUENT GROSS VALUE . i
SOLIDS, TOTAL SUSPENDED - e [rrr—— 19
00530 1 0 O ween MGIL
[EFFLUENT GROSS VALUE
SOLIDS, SETTLEABLE - e — prrr—
00545 1 0 O weve
EFFLUENT GROSS VALUE - sbs
FLOW, IN CONDUIT OR THRU SAMPLE 03
TREATMENT PLANT
50050 1 O O

EFFLUENT GROSS VALUE

SAMPLE

SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Richard T. Purcell
Site Vice President

TYPED OR PRINTED

| Certify under penalty of law that this document and al attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or thoss persons directly responsible for gathering the
information, the information submitted is , to the best of my knowiedge and befief, true,
accurate, and compiste. | am aware that there are significant penalties for submiiting false
information, including the possibility of fine end imprisonment for knowing violations.

£
.

Q TELEPHONE DATE
1 ,X W\M
. Acting Environmental Supervisor | 423 843-6700 03 09 10
SIGNATURE OF PRINCIPAL EXECUTIVE | 4
OFFICER OR AUTHORIZED AGENT gg%AE 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.
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