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

November 13, 2002

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: Ms. Evelyn Haskin
Dear Ms. Haskin:

TENNESSEE VALLEY AUTHORITY - DISCHARGE MONITORING REPORT FOR
SEQUOYAH NUCLEAR PLANT

Please find enclosed the Discharge Monitoring Report (DMR) of October 2002 for
Sequoyah. Please contact me at (423) 843-7630 if you have any questions or
comments. -

{ncerely, ;

B -

D. Osborne
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 @9

Pmnted on recycled paper



PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different} NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved
Nome__ _“LA_'.SEQB.QY.QH _r_q.u_cg A.E &A_N.L o DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No 2040-0004
Address _BOX2000 .
o TONIEROFFICESB2AY TN0026450 101 G F - FINAL
— — —_SODDY-DAISY __ INJ37384 PERMIT NUMBER ISCHARGE NUMB DIFFUSER DISCHARGE
Fociity . _TVA - SEQUOYAH NUCLEARPLANT __ EFFLUENT
Location HAMILTONCOUNTY o o o o ONTORING _PERIO
YEAR | MO | DAY YEAR | MQ | DAY
** NODISCHARGE [ | *
From|{ 02 | 10 | 01 To}l 02 | 10 | 31
ATIN Jerry D Osborne NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO, |FREQUENCY | SAMPLE
EX OFf TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE, WATER DEG. SAMPLE r— ek . R et 26.6 31/31 |MODELD
CENTIGRADE MEASUREMENT : (04)
00010 Z 0 0O o
INSTREAM MONITORING 3 RMIT
TEMPERATURE, WATER DEG. SAMPLE *kkkdkkk fubsbbeboboioded . bndadaiieiabied KkkdhkEk 31/3) |RCORDR
CENTIGRADE MEASUREMENT (04)
00010 1 o 0 bl
EFFLUENT GROSS VALUE
PH SAMPLE dkkkhhhk Yok ok ok R [FPIFI——
MEASUREMENT * 7.4 7.6 (12
00400 1 0 0 e SU
EFFLUENT GROSS VALUE S “MINIMUM
SOLIDS, TOTAL SUSPENDED SAMPLE dokdoddkk faldabaiabiaded . badeiialededdd 6 7
MEASUREMENT (19
00530 1 0 0 b MG/L
EFFLUENT GROSS VALUE
OIL AND GREASE SAMPLE [P [P . [P <5
MEASUREMENT a9
00556 1 0 O SPERMIT: wrew MGI/L
EFFLUENT GROSS VALUE MOAVG DAILY
FLOW, IN CONDUIT OR THRU SAMPLE hkkkkihk 1735 wedokek ko whkk ik r—— ‘e
TREATMENT PLANT MEASUREMENT (03)
50050 ] 0 0 MGD hhw
EFFLUENT GROSS VALUE S e
CHLORINE, TOTAL RESIDUAL budabeiadedelnied - fudalaladaiododl <
’ MEASUREMENT 0.009 0.017 (19
50060 1 0 0 gRM : e MGI/L
EFFLUENT GROSS VALUE
NAME/TITLE PRINCIPAL EXECUTVE OFFICER | Certity under penalty of law that this document and all attachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualfied
Richard T. Purcell personne) properly gather and evaluate the information submitted Based on my inquiry of the
whi th tem, of the directt ble for gath
. e information. he Information submted - 1o the best of my knowiedge and belel, tuo.—— V"°"'"e’“a' SUPEW'Sor - 423— 8437630 — |~ 02— [ 11— [-14- |~ —
Stte Vice President laccurate, and complete 1am aware that thers are significant penatties for submitting false \SféN ATURE OF PRINCIPAL EXECUTIVE
information, including tha possibifity of fina and impnsonment for knowing viotations
TYPED OR PRINTED . OFFICER OR AUTHORIZED AGENT Aél(?)Eé\E NUMBER YEAR] MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here
No closed mode operation. The following injections occured: 1. PCL-222 (max. cale. conc, was 0 054mg/L--limit 0 100mg/L) 2 CL-363 (max. calc. cone, was 0 009mg/L--limit 0 100mg/L) 3 PCL-222/PCL-401
(max. calc conc. was 0 026mg/L--limit 0.100mg/L)

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 2




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

Neme__ _T\LA_:.S:.E.Q.EO._Y&{ELEEA.EELA_NL___ DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No 2040-0004
Addmess, _BOX2000 __ .
_ _._([MERQEE|.QE§B:ZAL _________ TN0026450 101 G F - FINAL
—— . SODDY-DAISY __ TN37384 _ __ __ ____ _ PERMIT NUMBER DISCHARGE NUMBER | DIFFUSER DISCHARGE
Foclity_ _TVA = SEQUOYAH NUCIEAR PLANT, oo EFFLUENT
locatlon_HAMITONCOUNTY  _ _ _ _ ______ ____ ONITORING PERIOD
YEAR | MO | DAY year | MO | DAY N
** NODISCHARGE [ | *
. From| 02 | 10 | 01 To| 02 | 10 | 31
ATIN: Jerry D. Osborne NOTE: Read instructions before completing this form
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE - C, RATE OF SAMPLE Wk N . ki Hhwhahhk 0.1 0 | 31731 [CALCTD
CHANGE MEASUREMENT : (62)
82234 1 0 O : veee
EFFLUENT GROSS VALUE e
TEMP. DIFF. BETWEEN SAMP. & SAMPLE ] et . Wk bbbt 27 o | 31/31 | CALCTD
UPSTRM DEG.C MEASUREMENT - ' ©4)
oot 1 S 0O . ' : . TN CATETS
EFFLUENT GROSS VALUE
SAMPLE
MEASUREMENT
SAMPLE
MEASUREMENT
MEASUREMENT
BORON, TOTAL QT P .
01022 1 0 0 bkl
EFFLUENT GROSS VALUE
SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER _|! Certily under penalty of faw that this d it and all attachments were prepared under my TELEPHONE DATE

direction of supemvision In accordance with a system designed to assurs that qualified
Richard T. Purcell personnel properly gather and evaluate the information submitted Based on my inquiry of the
person of persons wha manage the system, of thosa persons directly responsible for gathering

. the information, the information submitted is , to the best of iy kidwiédge and belief, truel™ ~
Site Vice President accurate, and complete | am aware that there are significant penaltres for submitting false N _S5KATURE OF PRINCIPAL EXECUTIVE

information, including the possibility of fine and imprisonment for knowing violations
TYPED OR PRINTED , OFFICER OR AUTHORIZED AGENT éféEé\E NUMBER YEAR| MO | DAY

' COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here
CCW data for October 2002 is attached.

- 423~ — 843.7630 - |-02-{—-11- [-14 |-

EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 2 of 2




CCW Data for October 2002

CCW CHANNEL

DATE ’ EXTRACTABLE PETROLEUM HYDROCARBONS COMMENTS [
(mg/L) ?
October 11, 2002 <0.5 ;
|
|
|
CCW TRENCH DISCHARGE |
. !
DATE EXTRACTABLE PETROLEUM HYDROCARBONS COMMENTS §
(mg/L) \

October 11, 2002 0.8

Page 1




PERMITTEE NAME/ADDRESS (Include Facllity Name/Location If Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved

Nome__ _@;ﬁaﬂgﬁ*ﬂ@@\ﬁ FlA_NT___ _ DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No 2040-0004
Address BOX200Q . . _ _ _ _ _ _ __
— o __ _(ONTEROFFICESB-2AY TN0026450 101 T F - FINAL
— _ _ _SODDY-DASY __ IN37384 __ __ ____ _ __ PERMIT NUMBER DISCHARGE NUMBER | BIOMONITORING FOR OUTFALL 101
Fociity  _TVA - SEQUOYAH NUCLEARPLANT _ EFFLUENT
location, HAMILTONCOQUNYY  _ _ ONTORING_PERIO
YEAR | MO | DAY , YEAR | MO DAY,
** NODISCHARGE [ | =
From| 02 | 10 | 01 To| 02 | 10 | 31
ATIN. Jerry D. Osbome NOTE: Read instructions before completing this form
PARAMETER QUANTITY OR LOADING ' QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
. EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
1C25 STATRE 7DAY CHR SAMPLE et ] ] .- >100 PEY———y [P, 0 1/90 |COMPOS
CERIODAPHNIA MEASUREMENT (23
TRP3B 1 0 O e
EFFLUENT GROSS VALUE ] =
IC25 STATRE 7DAY CHR SAMPLE - sy . >100 huladudaladaboded bbb i 0 1/90 |COMPOS
PIMEPHALES MEASUREMENT
TRP6C 1 0 O bt
EFFLUENT GROSS VALUE ek
SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT ¢

SAMPLE

SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER || Certify under penalty of law that this document and all attachments were prepared under my TELEPHONE DATE
direction of superviston in accordance with a system designed to assure that qualified
Richard T. Purcell personnel properly gather and evaluate the information submitted Based on my inquiry of the
. person of persons who manage the sy , of those p directly resp ble for gathering :

the Information, the information submitted is- to the best of my knowledge and beiref, true; -{—\/ Efvironmental Supervisor —423—843-7630— |- 02| —11—|-14 |-

Site Vice President accurate, and complete 1am aware that there are significant penalties for submitting false SATURE OF PRINCIPAL EXECUTIVE
information, including the p y of fina and 1mpr for knowing OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| Mo DAY

TYPED OR PRINTED CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Refsrence all attachments here
Toxicity was sampled October 6-11, 2002. Report is attached.

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




November 7, 2002 }

Richard D. Nunley, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMNIT

NO. TN0026450, COMPLIANCE TOXICITY TESTS, OCTOBER, 2002

i
|
i

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 usingI
fathead minnows and daphnids. Outfall 101 samples collected October 6-11, showed no |
toxic effects to fathead minnows or daphnids. The resulting IC,s values for both species l
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 to
remove pathogenic interferences. 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, insignificant

mortality occurred in minnows exposed to routine compliance samples and UV treated |
samples. ’

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

report.
C (.a»:@/lu;(, > Brsacer

Cynthia L. Russell

Biologist

Environmental Engineering Services- West
CEB 3A-M

Attachment
cc (Attachment):

Files, ER&TA, CEB 1B-M
SQN October 2002m

€



e

TENNESSEE VALLEY AUTHORITY |
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

Report Date: November 7, 2002

1. Facility / Discharger: Sequoyah Nuclear Plant / TVA
2. County / State: Hamilton / Tennessee
3. NPDES Permit #: TN 0026450

1
4. Type of Facility: Nuclear-Fueled Electric Generating Plant 4
5. Design Flow (MGD):- 3,266 |
6. Receiving Stream: Tennessee River (TRM 483.6)
7. 1Q10: 2.992.4
8. Outfall Tested: 101 ) Q‘
9. Dates Sampled: Qctober 6-11, 2002 §\ Qa\

7 b 4 AN

10.  Average Flow on Days Sampled (MGD): 165 165
11.  Pertinent Site Conditions: ~ No unusual conditions reported. (Production / :

operation data will be provided upon request).

12.  Test Dates: October 8-15, 2002
13.  Test Type: Short-term Chronic Definitive
14.  Test Species: . Fathead Minnows (Pimephales promelas)

Daphnids (Ceriodaphnia dubia)

15. Concentrations Tested (%): Qutfall 101: 10.98, 22, 43.9, 72. 100
Intake: 100

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

16.  Permit Limit Endpomt (%): Outfall 101: ICys=43.9%




17. Test Results: Outfall 101: Pimephales promelas: I1C,s > 100
Ceriodaphnia dubia: 1Cys> 100

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

18.  Facility Contact: Richard D. Nunley
Phone #: (423) 843-7748

19.  Consulting/ Testing Lab:  Environmental Testing Solutions. LLC

20. Lab Contact: Jim Sumner
Phone #: (828) 862-8193

21. TVA Contact; Cynthia L. Russel}
Phone #: (256) 386-2755

22) Notes: Outfall 101 samples collected October 6-11, 2002, 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 Qutfall 101 and intake samples to
remove pathogenic interferences. 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, insignificant

mortality occurred in minnows exposed to routine compliance samples and UV treated
samples.




METHODS SUMMARY

Samples:

1. Sampling Point: Qutfall 101, Intake

2. Sample Type: Composite

|
|

3. Sample Information:
Date Date Date
(MM/DD/YY) | (MM/DD/YY) | Arrival | Initial (MM/DD/YY)/
Sample Time (EST) Time (EST) Temp. | TRC* Time (EST)
D Collected Received (°C) | (mg/L) Used
101 10/06/02 0740 to | 10/08/02 1059 03" | <0.10 | 10/08/02 1559
10/07/02 0641 10/09/02!1555
Intake | 10/06/02 0756 to | 10/08/02 1059 0.3 <0.10 | 10/08/02]1559
10/07/02 0656 10/09/02|1555
101 10/08/02 1049 to | 10/10/02 1052 0.8" | <0.10 | 10/10/02[1552
10/09/02 0949 10/11/02]1520
Intake | 10/08/02 1109 to | 10/10/02 1052 0.8 <0.10 | 10/10/02[1522
10/09/02 1009 10/11/02]1520
101 10/10/02 1329 to | 10/12/02 1105 24" ] <0.10 [ 10/12/02(1531
10/11/02 1230 10/13/02 1526
. 10/14/02 [1524
Intake | 10/10/02 1342to | 10/12/02 1105 2.4 <0.10 | 10/12/02 1531

10/11/02 1242

10/13/02 1526
10/14/02 {1524

*TRC = Total Residual Chlorine
TCollected in two 2.5-gallon cubitainers. Tem
upon arrival

4. Sample Manipulation:

perature was measured in each cubitainer

Samples from Qutfall 101 and the Intake were warmed to test

|
|

temperature (25.0 + 1.0°C) in a warm water bath.

Aliquots of Qutfall 101 and Intake samples were UV-treated

through a 40-watt Rainbow Lifecuard® Uv Sterilizer for 2

minutes.




Test Organisms: Pimephales promelas Ceriodaphnia dubia

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

2. Age: 24.5-27.5 hours old < 24-hours old '

Test Method Summary:

1. Test Conditions: Static, Renewal Static, Renewal
2. Test Duration: 7 days Until at least 60% of contrl)I
females have 3 broods

3. Control / Dilution Water: Moderately Hard Svnthetic Moderately Hard Synthetic

4. Number of Replicates: 4 10

5. Organisms per Replicate: 10 1 |

6) Test Initiation: (Date/Time) |

Outfall 101 10/08/02-1559 EST 10/08/02-1219 EST |

UV Treated Qutfall 101 10/08/02-1559 EST '

7) Test Termination: (Date/Time)

Qutfall 101 10/15/02-1544 EST 10/14/02-1159 EST
UV Treated Outfall 101 10/15/02-1609 EST

8) Test Temperature: Outfall 101:  Mean = 24.8 °C Mean = 24.9°C
(24.2-25.3°C) (24.3-25.3°C)
Test Temperature: UV-Treated Outfall 101: Mean = 24.6°C '
(24.4-25.4°C)

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

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




TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

1.

Resultsofa  Pimephales promelas Chronic 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted October 8-15, 2002 using effluent from Qutfall 101.

Test Percent Surviving
Solutions (time interval used — days)

(% Effluent) 1 2 3 4 5 6 7 -
Control 100 100 100 98 98 98 98
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

96-hour LCsy Value: > 100%

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

Permit Limit: 1.0 TUa

Calculated TU Estimates: < 1.0 TUa*

Mean Dry Weight (mg)
Test Solutions (replicate number)

(% Effluent) 1 2 3 4 Mean
Control 0.982 0.988 0.862 0.929 0.940
10.98% 0.927 1.019 0.845 0.969 0.940

22% 0.958 0.904 0.900 0.920 0.920
43.9% 1.008 1.000 1.037 0.936 0.995
72% 0.903 1.017 0.827 0.930 0.919
100% 1.024 0.979 1.004 0.975 0.995
Intake 1.053 1.090 1.041 0.928 1.028

1Cso Value: > 100%

95% Confidence Limits: NA
Upper Limit: NA

Lower Limit: NA

Permit Limit; 1.0 TUc

Calculated TU Estimates: < 1.0 TUc*

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




TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

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

(Genus species) * (Type/ Duration)
Conducted October 8-14, 2002 using effluent from Qutfall 101,

Percent Surviving
Test (time interval used - days)
Solutions 1 2 3 4 5 6 7
% Effluent)
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

96-hour LCsp Value: > 100%

95% Confidence Limits: NA
Upper Limit: NA

Permit Limit: 1.0 TUa

Calculated TU Estimates: < 1.0 TUa*

Lower Limit: NA
Reproduction (#young/female/7 days)
Test Solutions Data (replicate number)

(% Effluent) | 1| 2 3 4 .| 5 6 7 8 9 | 10 | Mean
Control 32125 |30 (13 [30(29{30]29|28]28]| 274
10.98% 31132131 125]|30{15{29|30|31]32] 286

22% 3631 |30 |29 27|37 [33(33{29]31]316

. 43.9% 32129130 |34 130|39|34]|35]|301{30] 323

72% 33(32 3638|3137 |34]|33]|30]|37] 34.1
100% 34136 136 133]139{35(20]37|37]|41] 3458
Intake 32130 130{32)27|20|33|14}|28 281} 274

ICsp Value: > 100%

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

TUc*

Permit Limit: 1.0 TUc

Calculated TU Estimates: < 1.0

*TUa = 100/LCsp: TUc = 100/ ICy5




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

3. Results of a

Pimephales promelas Chronic 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted October 8-15, 2002 using effluent from UV Treated Outfall 101.

Test Percent Surviving
Solutions (time interval used — days)

(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 |. 100 100 100 100
10.98% 100 98 98 98 98 98 98

22% 100 100 100 98 98 98 98
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

96-hour LCs¢ Value: > 100%

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

Perm_it Limit: 1.0 TUa

Calculated TU Estimates: < 1.0 TUa* A

Mean Dry Weight (mg)
Test Solutions ____ (replicate number)

(% Effluent) 1 2 3 4 Mean
Control 1.200 1.195 1.154 0.990 1.135
10.98% 0.982 1.000 0.995 0.959 0.984

22% 1.149 1.156 1.035 0.843 1.045

43.9% 1.191 1.090 1.025 1.102 1.102

) 72% 1.173 1.034 0.940 1.193 1.085
100% 1.150 1.081 1.270 1.122 1.156

Intake 1.185 1.117 1.052 1.030 1.096

ICsp Value: >100%

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

Permit Limit:” 1.0 TUc

Calculated TU Estimates: < 1.0 TUc*

*TUa = 100/LCsp: TUc = 100/ IC,5




REFERENCE TOXICANT TEST RESULTS (see Appendix A and C)

Species Date Time | Duration | Toxicant | Results (IC2s)

Ceriodaphnia dubia | October 8-15,2002 | 1116 7-days NaCl 1026.9 mg/L

Pimephales promelas | October 8-15,2002 | 1500 7-days KCl 525.7 mg/L.
SUMMARY / CONCLUSIONS

Outfall 101 samples collected October 6-11, 2002, showed no toxic effects to fathead minnows
or daphnids. The resulting ICs values, for both species, were > 100 percent. Exposure of ~
fathead minnows and daphnids to intake samples resulted in no significant differences from

controls during this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples to remove
pathogenic interferences. 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, insignificant mortality occurred in minnows

exposed to routine compliance samples and UV treated samples.




Appendix A

ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHQODS

1.

Pimephales promelas :

each containing ten test organisms, per treatment. Test vessels consisted of 400-mL

|
|
;
Tests were conducted according to EPA/600/4-91/002 (July 1994) using four rc:plicates,i
E
|
polypropylene beakers, each containing 250-mL of test solution. i

Ceriodaphnia dubia !

Tests were conducted according to EPA/600/4-91/002 (July 1994) 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.

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST

Pimephales promelas !

None . !

Ceriodaphnia dubia

None ‘ |

ORGANISMS

1.

Pimephales promelas

None

Ceriodaphnia dubia

None




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 lo gbooks.

3. Temperature was measured using EPA Method 170.1.
4. Dissolved oxygen was measured using EPA Method 360.1.

5. The pH was measured EPA Method 150.1.

6. Conductance was measured EPA Method 120.1.

7. Alkalinity wis measured using EPA Method 310.1.

8. 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/600/4-91/002. Any known deviations were noted
during the study and are reported herein.

REFERENCE TOXICANT TESTS (See Appendix C for control chart information)
1. Test Type: 7-day chronic tests with results expressed as IC;s values in g KCl or NaCl.

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

3. Dilution Water Used: Moderately hard synthetic water.

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

10
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Sequoyah Nuclear Plant Biomonitoring
October 08-15, 2002

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,

And

Initial and Final Chemistry for Fathead Minnow 7-day and
Daphnid 3-brood Chronic Tests




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-October £,2002 4,5, ./

£/ 11/13/07
Date  pzas g“ ;1 ,.m;.? 4%%? Towerbrom @:Epgl,*z-z 2| PCL-401 HGE36: ;fg Cuprostat-

.-’ s ;

mg/L TRC oy l fL i
2 PhoSphates:
03/12/1998 B S
03/13/1998 | - s g;;,; o
03/14/1998 - ‘ : s,
03/15/1998 | -

03/16/1998}: .
03/17/1998|# .
03/18/1998 |5 -
09/08/1998 [12 .
09/09/1998} .
09/10/1998|; -
09/11/1998 [ .
09/12/1998 | =£5:<°0.00 -
09/13/1998 |2:7<0.001:5% | - -
09/14/1998 |$5530:008 fa-it i
(027221999 weme0.00 13 .
02/23/1999 | 455570005, iy -

02/24/1999 (%
02/25/1999
02/26/1999
02/27/1999 [ %
02/28/1999 |22

08/18/1999 |

sl 0.015
\“‘gv

08/19/1999 0012 |
08/20/1999 {71 0.023 ~ [HE¥
08/21/1999 %5 0.022 |58
08/22/1999 0.022 |35

ek
i

O
8,

08/23/1999 s i 0.025
08/24/1999| @is=w=waiei=®l  0.016

g
o

o < l;;' %ﬁ%

b

%




<

Table B-1 (continued). Sequoyah Nuclear Plant bifﬁxser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Asiatic Clams,
During Toxicity Test Sa;})ling,

March 12, 1998-October &, 2002

\\
Date }g‘"";’ %% Towerbrom [55PC PCL-401 : Cuplr)c;:Stat- A.
S AIRCES| mg/L TRC mg/L mg/L Azole
PoraaiEy Copolymer
01/31/2000 | FEsemaams]  <0.002 0.009
0210172000 FERREEEN o o) 0.028
02/02/2000}; 0.028 0.009
02/03/2000{3: 0.008 0.009
02/04/2000 |52 0.006 0.009
02/05/2000 | i <0.002 0.009
02/06/2000 |5t <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 |3 0.019
07/30/2000| 5E <0.0076 | 0.019
07/31/2000 | 324 <0.0152 0.019
08/01/2000| G <0.0141 0.019
12/11/2000]; 0.0143 0.020
12/12/2000 0.0092 0.020
12/13/2000 <0.0120 0.020
12/14/2000 <0.0087 0.020
12/15/2000}’ 0.0120 0.020
. |12/16/2000 <0.0036 0.020
12/17/2000 <0.0036 0.020
08/26/2001 0.017 0.021
08/27/2001 | =5 <0.0096 0.021
08/28/2001 |15 <0.0085 0.021
08/29/2001 <0.0094 0.020
08/30/2001 <0.0123 0.021
08/31/2001 <0.005 0.020
11/25/2001% <0.0044 ez inant - o
- |11/26/2001 | 3% <0.0119 [£5:0.004 25 0.02 ).0053:2 -
11/27/2001 | % 0.0137 12700235  0.019 007:= :
11/28/2001 <0.0089 [F10.022%%  0.019 -
11/29/2001 fiisis 0.0132 0.02 .
11/30/2001 34 <0.0043 0.02 -
12/09/2001 ]z <0.0042 - -
12/10/2001 3 <0.0042 - -
12/11/2001 {5223 <0.0104 S - -
12/12/2001}%%% 0.0128  [%530.024% 0.02 -
12/13/2001 & <0.0088 |50 0247 0.02 - ‘
12/14/2001} 0.0134 |&20024%:E|  0.02 -




Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Asiatic Cla'ms,
During Toxicity Test Sampling, AA o
March 12, 1998-October & 2002 \
1 ,lél’ R \\\\5
Date "‘g'ffsvgdmm | Towerbrom | PCL-401 HGEZ36373| Cuprostat- EI%}‘QQAM
GEMETIRCHS] mg/L TRC BRSMETSEE  mgl  [na Ame/L Azole[WRig/ITE
Eeinisy Phosphate & Copolymer e e
01/02/2002 | &2 4% <0.0079 20/02350 0.02 .
01/03/2002 <0.0042 [EEG033E 0014
01/04/2002 0.0124 y 0.014
01/05/2002 <0.0042 -
01/06/2002 ) <(0.0042 -
01/07/2002 | 7% < 0.0089 0.014
02/24/2002 <0.004 -
02/25/2002 <0.004 0.023
02/26/2002 b 0.0143 0.023
02/27/2002 | 5% <0.0041 0.023
02/28/2002 |53 < 0.0041 0.008
03/01/2002 <0.0041 0.008
05/05/2002 | ;;g;" - -
05/06/2002 =i - 0.02
05/07/2002 |4 - 0.02
05/08/2002 & - 0.019
05/09/2002 [ iraseeinslin) 0.02
05/10/2002 ;& @8y - 0.019
08/04/2002 |3 <0.0058 -
. |08/05/2002| 3% <0.0058 0.018
08/06/2002 | 5¢2 53 0.0092 0.018
08/07/2002 é"‘}f}‘% <0.0107 0.019
08/08/2002 *:* =7 z <0.0061 0.019
08/09/2002 [s5:555 B8] 0.0152 0.018
10/06/2002 332&,‘1;;“_‘-;;“"%‘% <0.00497 -
10/07/2002 | 8285 1 5ha e 0.0153 0.018
10/08/2002 parss = <0.0092 0.018
10/09/2002 % 0.0124 0.018
10/10/2002 ;‘M 0.0134 0.018
10/11/2002 % | ~<B-50642 0.018
£0.0093

/
.:87275 /o g




PHYSICAL/CHEMICAL SUMMARY
Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Sequoyah Nuclear Plant Effluent (SQN), Outfall 101, October 8-15, 2002.

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (8.U.) Conductance| Alkalinity Hardness | Total Residual
Initial Final Initial Final Initial Final (rmhos/cm) | (mg/L CaCO,)| (mg/L CaCO,)|Chlorine (mg/L)
Pimephales Control 245 25.0 80 1.2 787 7.51 306 61 83
promelas 242 - 2471248 - 253} 78 - 84| 69 - 77 |77 - 797|725 - 779 294 - 314 60 - 62 82 - 86
10.98% 246 250 80 7.2 7.87 745 293
244 - 2471248 - 253 78 - 82| 69 - 7.7 | 782 - 794]1720 - 778 283 - 302
2% 246 250 80 7.0 7.86 7.45 280
244 - 2481248 - 253 78 - 82| 66 - 77 |78 - 793{724 - 7.74{ 270 - 288
43.9% 24.7 250 , 8.1 70 7.83 744 255
245 - 2481248 - 253) 79 - 83| 65 - 771780 - 790|717 - 776 | 247 - 263
1729, 247 25.0 81 7.0 7.76 7.43 220
245 - 24901248 - 2531 79 - 83 | 65 - 771762 - 785]721 - 7.73| 214 - 226
100% 24 8 250 8.1 70 7.74 742 188 62 82 <010
245 - 250248 - 253| 79 - 83| 64 - 78 {766 - 7.90] 719 - 7.74| 182 - 192 61 - 63 72 - 100 | <010 - <010
Intake 24.7 250 8.2 72 7.67 741 186 60 83 <0.10
244 - 2521248 - 253 80 - 84 | 64 - 80 | 742 - 7841721 - 781 | 181 - 195 57 - 62 80 - 86 |<0.10 - <010
Ceriodaphnia Control 24.5 251 80 81 7.86 7.95 305 62 84
dubia 243 - 2461249 - 2531 78 - 84 | 7.7 - 84 | 771 - 7971782 - 805 294 - 1314 61 - 62 82 - 86
10.98% 24.6 25.1 80 81 7.88 7.96 292
244 - 2471249 - 253| 78 - 82| 77 - 84|78 - 794|775 - 810 283 - 301
2% 246 25.1 80 8.1 786 7.96 279
244 - 2471249 - 253| 78 - 82 | 78 - B4 1782 - 793]1776 - 811 | 270 - 286
43.9% 246 25.1 8.1 82 7.83 7.96 254
' 245 - 2471249 - 253) 79 - 83| 79 - 84 |78 - 790|774 - 815 247 - 261
2% 24,7 25.1 81 8.2 7.76 7.96 220
246 - 2491249 - 253 79 - 83| 79 - B84 |762 - 785|771 - 813 214 - 224
100% 24.8 25.1 8.1 83 7.73 7.94 187 62 82 <0.10
246 - 25301249 - 253 79 - 83 | 80 - 85| 766 - 790|776 - 8.10] 182 - 192 61 - 63 72 - 100 <010 - <010
Intake 248 | 25.1 82 8.2 766 7.90 186 60 83 <010
246 - 2521249 - 253 ) 80 - 84 | 80 - 84 | 742 - 784775 - 807 181 - 195 57 - 62 80 - 86 | <010 - <010

v




PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for the Pimephales promelas Tgst, Sequoyah Nuclear Plant Effluent (SQN), UV Treated Outfall 101, October 8-15, 2002.

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance] Alkalinity Total Residual
Initial Final Initial Final Initial Final (pmhos/cm) | (mg/L CaCO0,)| (mg/L. CaCO,)|Chlorine (mg/L)
Pimephales Control 245 250 80 71 786 7.42 299 61
promelas 244 - 2471247 - 252| 77 - 85| 64 - 718 1777 = 792|726 - 766 291 - 313 60 - 62
10.98% 24.6 250 80 7.1 784 7.42 293
245 - 249|247 - 252|177 - B85 | 64 - 78 | 773 - 790] 722 - 768 284 - 306
329, 24.7 250 8.0 7.1 782 7.40 280
245 - 249247 - 252| 77 - 85| 66 - 719|772 - 189|722 - 765] 270 - 297
43.9% 24.7 250 80 70 7.81 7.38 257
245 - 248|247 - 252| 77 - 85| 66 - 78 | 767 - 788|723 - 763 246 - 277
2% 24,7 25.0 80 7.0 7.79 7.38 222
245 - 2491247 - 252| 76 - BS | 66 - 7.7 765 - 786|724 - 7.62| 214 - 217
100% 24.8 250 80 7.0 7.72 7.36 189 62 <0.10
245 - 2511247 - 252[ 76 - 84 | 65 - 77 |1759 - 7821 720 - 763 180 - 200 61 - 63 <010 - <0,10
Intake 248 250 8.0 7.0 7.70 7.39 185 60 <0.10
245 - 2541247 - 252| 77 - 84 | 66 - 79 | 755 - 7781720 - 7.64 180 - 191 57 - 62 <010 - <010




Sequoyah Nuclear Plant Biomonitoring
October 08-15, 2002

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets
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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 d FedEx ‘UPs Bus Client
P.O. Number: PO BOX 2000 I Ecusta Road, Brevard, NC 28712 Other (specify);_

Facility Sampled: SEQUOYAH NUCLEAR PLANT | Phone: 828-862-8193 General Comments:

NPDES Number: 0026450 Fax: 828-862-8195 i

Collected By: RONALD LOWERY

. Container )
Field [dentification/ | Grab/ | Ship | oi1eciion Date/Tume | Number& | Flow Rain Event?
Sample Description Comp. | Temp ( Volume (MGD) (Mark as Appropriate)
Start* End Y- If Yes, No Trace
’é’(/zA— Inches )
10/7/02 . s (3
SQN-101-TOX m 4 10/6/02 |o&42, 2(2.5 2 o
0 com | 4 L0, oKy, 2050 r
10/7/02
SQN-INT-TOX com 4 10/6/02 . 1.5 <
< e Ol | 0656 (2.58) )é 6.3
Sample Custody - Fill In From Top Down
Relinqﬁished By (Signature). Date/Time Received By (Signature): Date/Time
W 1 A s 18/7/b 1 / /{00 /‘;,—/ E?‘ o ///155
i [Z4 i 4 [~ 4 7 iy 7
[Feney 10- 08-02. 10S] [AEALonan €95 0-08.02 1059

Instructions: Clients should fill in all areas except those in the “Laboratory 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, please collect and ship in such a way that the laboratory_will receive the samples with ample time to initiate testing within that time " frama
Samples shipped ovemight on Friday via FedEx or UPS fimst be marked for Saturday delivery or they will not arrive until the following Monday. -

.




BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1

Client: TvaA Environmental Testing Solutions, LLC Delivered By (Circle One):

Project Name: TVA SQN Research Building d FedEx UPS Bus Client
P.O. Number: PO BOX 2000 ' I Ecusta Road, Brevard, NC 28712 Other (specify):

Facility Sampled: SEQUOYAH NUCLEAR pLANT | Phone: 828-862-8193 | General Comments:

NPDES Number: 0026450 Fax: 828-862-8195 ;

Collected By: RONALD LOWERY

’ Container ’ .
Field dentification/ | Giabs | ship Collection Date/Time | Number& | Flow Rain Event?
Sample Description Comp | Temp ( Volume (MGD) (Mark as Appropriate)
Collected
Start End If Yes, No Trace
Inches
1% ord 1019702
SQN-101-TOX comp [ 4 10/8/02 g‘g}f;‘z’q 2(2.5¢) Ne
10/9/02 )
SQN-INT-TOX comp [ 4 Jogoz | 009 1(2.50) e

Sample Custody - Fill In From Top Down

Relinquished By (Signature): Date/Time Received By (Signature):

Q‘”‘“‘é % 4"“"3‘ /ol/f?,/oz.///ao fed £
Febex. loo02 1652 HQ{Q,UIM =15

hstructions' Clients should fll in 4] areas except those in the “Laboratory Use” block, Biomonitoring samples are preserved by storing them at 4°C and shipping them in ice The liold time | for each
sample is 36 hours from the time of collection Therefore, please collect and ship n such a way that the laboratory will Teceive the samples with ample time #o initiate testing within that time frame,
Jumples shipped ovemight on Friday via F edEx or UPS Tust be marked for Saturday delivery or they will not arrive until the following Monday.

Q-




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  FedEx ) UPS  Bus Client
P.O Number: PO BOX 2000 I Ecusta Road, Brevard, NC 28712 Other (specify): _

Facility Sampled: SEQUOYAH NUCLEAR PLANT | Phone: 828-862-8193 General Comments:

NPDES Number; 0026450 Fax: 828-862-8195 :

Collected By: RONALD LOWERY

Container .
Field Identification/ | Grab/ Ship. Collection Date/Time Number & Flow Rain Event? .
Sample Description Comp | Temp ( Volume (MGD) (Mark as Appropriate)
Collected
Start End If Yes, No Trace
Inches
13297 10/1 1/((;2
SQN-101-TOX 4 10/10/02 | /2% 2(2.5
? come 1335 [2.30 (2.3¢) 7/ Or?y
10/11/02
.INT-TOX 4 10/10/02 1(2.5
SQN-INT-TO comp Jy (242 (2.5g) }/ 0.9Y
Sample Custody — Fill In From Top Down
Relinquished By (Signature): ) Date/Time Received By (Signature): Date/Time
2 .
Ot "QW & / 1oz (345 fed £x L5 X, //f/f
‘ 0 - ' A7~ 10/ o2~ !
71, -~
Fepey lo-12-02. 10 1Aeeenpn £75 9/. foAZ2-bz |lOS

Instructions: Clients should fill in all areas except those in the “Laboratory 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, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time frame—~
-Samples shipped ovemight on Friday via FedEx o1 UPS Taust be marked for Saturday delivery or they will not arrive until the following Monday.

.




P - —resap JUILLIVLY, LLU

Pagelaots
Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002 Method 1000.0)
Species: Pimephales promelas
' Client: WA
Facility: Poanst
NPDES #: Ty — 00 26HS0
Nonmreatred
Dilution preparation information: Comments:
MHS batch: 0.09.02
Dulution prep (%) 095 | 22 | 439 | F2 | 100
Effluent volume (ml) | 4.7 | 330 | #58.5 | 1080 | 1500
Diluent volume (mL) | ) 3353 1/7D | 84).S $20 0
Test organism information: 4.5 - 27.S Test information:
Organism age: A have spld Randomizing template: | Al
Date and times organisms |~ .aq-02 o3¢ o 1330 HBSU | Incubator number:
were born between: 41230 o 1520 EDT 3
Organism source: ARS Raxctl  10-01-02. Artemia lot number: R51EA
Transfer bowl information: | pH = Temperature = Oven temperature: 102 C
1.4% 24.1°C | Drying time: (4-Hoves
Daily feeding and renewal information:
Day Date Morning feeding | Afternoon feeding | Test initiation, repewal, { Analyst
time time or termination time ‘
0 {0-08-02. —aX O 1559 /\( 1
'ojowez | 1021 1630 ISSS N |
2 lioloo 0453 1600 ISS2- KEK |
> ooz | loiy o3\ 1S26 K |
¢ loiz-er)t  iinoy 160 1S3} g ’!.
5 lonzoz| o571 | oo 1926 9\
S liouo 1002 1bts 1S24 L |
T ooz ¥ 154y 3};\@ < \
Control information: Acceptance cniteria I Symmary of test endpoints: 7
% Mortality: - 2.5% £20% 7-day LCSD >100% \
Average weight per larvae: 0.9403 2 0.25 mg/larvae NOEC 1007 §
LOEC >100% |
ChV 7100%
I1C25 21007 !
| |
E

4C
O
{c
i

ic
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avironmental ‘L esting Solutions, LLL.C

Page3ot s
Species: Pimephales promelas
Client: - . Date: __ 10.06.02
NoNTReATed
Survival and Growth Data
Day 43 9% 72 % 1067
M N 0 P Q R S T U \4 W X
0 o110 (o \w Yo |l |mp o] plio /0

[0- | 1D |10 0|0 [0 | ol to|ltoio) ] s6
JO |Jo |10 (10| /0|10 ]lo 1o/ |/l l0] (o
lo|fo (/o /0 /0j/0 /07 /6 |/0]|70 | /0
110 {0y /00| /070|070 |/0 (/0
Joj oy /0l toyilol /0| /0|l | /0] /0|0
O ol 70|70 |0 |/0/01/0]70170 | 20| /0
7 Ol |10l oo | [ (fo|je]r

= Pan wei, m \
A=P ght (mg) “\?\Q% \ L\q\)o X IX-U\‘\ \ ‘\qg \‘\QQ‘V \\\.%%“ “\.\}J‘D 6_0'\\ \qql“) \‘\_3\6\ 6‘\0\5 Hb\"?

BrPantlarmeneht 00 194 9424025622 2l |23.97 25,06 |22.93 |24 57 |25, (0 |od.ol |25.23|24 4
bt @OA-B 5,012 0. 015,31 4,35 4078 [ [p. 25 [0, B p.23Sf AT 0,65 45

6

Calculations and data reviewed: g&

Comments:




vuonmental ‘1 esting Solutions, LLC

Paged ot ¥

o NP S

Species: Pimephales promelas

3 Client: ZZF)- 29/@0—/}

T ATk T pIRALT ey

/6.08.62

NonTeeAaTed
Survival and Growth Data
Day 1607
Y BB
0 10 /6
] 1 )0 /b
2 /0 10
3 /0 ID
* ) /0
- 5 o /0
6 Y/ /0
7 0 |70 /19
A = Pan weight (mg) L“\ 9\60 \/,,0
B = Pan + Larvac weight (mg) 549 2437
Larvae weight (mg) = A - B .53 4‘25’

Calculations and data reviewed %

Comments:

i0
(]9
iIc
/¢

o



Client:
Test dates:

Project number:

Environmental Testing Solutions, LL.C

Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1000.0)
Species: Pimephales promelas

Quality Control

Verification of Data Entry, Calculations, and Statistical Analyses

TVA Sequoyah Nuclear Plant; Nontreated

October 8-15, 2002

483

t
>

Revelwed by: E |4‘m A Q —

C [¢3] Repll Inltis) sumber of Final number of A,- Pan welght B =Pan+Larvae [Larvae welght (mg) | Welght/ lnitial sumber | Mean survival | Mesa weight {(mg) Coellicient of Perceat reduction fram
larvae lurvae {mg) welght (mg) =A-B of larvae (mg) %) varton () coatred (%)
A 10 10 14973 24 790 9817 09817 R
Controt B 10 10 15143 25020 9877 09877 9715 09403 62 Not applicable
C 10 10 15056 23 680 8624 0 8624
D 10 9 14817 24 110 9293 09293
E 10 10 14 940 24210 9270 09270
10 98% F 10 10 15 000 25190 10 190 10190 1000 09400 78 0.0
G 10 10 15170 231620 8 450 0 8450
] 10 10 14741 24,430 9 689 09689
1 10 10 15177 24 760 9 583 09583
B J 10 10 14710 23,750 9 040 09040 1000 0.9204 19 21
K 10 10 15054 24 050 8 996 0 8996
L 10 10 14732 23930 9.198 09198
M 10 10 14 908 24 990 10 082 1 0082
43.9% N 1o 10 14 866 24870 10 004 1 0004 100 0 0.9953 44 59
0 10 10 14 648 25020 10,372 10372 -
P 10 10 14 855 24210 91355 09355
Q 10 1] 14942 23 970 9028 09028
7% R 10 10 14 886 25060 10 174 10174 1000 09192 26 21
S 10 10 14 665 22,930 8 265 08265
T 10 10 15071 24370 9299 09299
U 10 10 14925 25,160 10235 10235
100% Y 10 10 14 819 24610 9791 09791 100 0 09952 13 58
w 10 10 15193 25230 10 037 10037
X 10 10 14 665 24410 9 745 09745
Y 10 10 14950 25 480 10 530 10530
100% Intake Zz 10 10 14 663 25 560 10 897 1 0897 1000 10279 68 3
AA 10 10 14714 25.120 10 406 1.0406
BB 10 10 15089 24 370 9281 09281
Quifall 101; MSD = Minimusm Significant Difference .
Dunnett's MSD value; 00936 'PMSD = Percent Minunum Significant Difference
PMSD: 100 PMSD is a measure of test precision. The PMSD is the minimum percent d.lch:mce between the control and hutmenl that can be
declared statistically significant in a whole efMuent toxicity test. On average, a signuficant difference occurs for Eav tal Testing
Solutions, LLC chronic toxicity tests when a toxicant reduces Pimephales growth by 19 6% from the control (determined through
Intake: reference toxicant testing). . e
----------- — Dunnett's MSD value: 0 0882 T Lower PMSD bouid detérmined by USEPA (10th percentife) = 94% e
PMSD; 94 Upper PMSD bound determined by USEPA (90th percentile) = 35%. o .. T
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 .- s

USEPA. 2000. Understanding and Accounting for Method Variability 1n Whole Efiluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003, US Envlmnmmnl Protection

Agency. Cincinnau, O




Environmental Testing Solutions, LLC

Statistical Analyses f
Larval Fich Growth and Sarvival Test-7 Day Growth }
SartDwec 1032 Test Iz PpFRCR Sarple I TVA, Sequoyah Nuclesr Plant
BndDme 1071302 LD ETS-Env, Tesung Sotunions Sample Typc DMR-Diachargs Moosscring Report
Sample Dutxc Prowocol; EPAF 91-EPA Preshwater Text Spacies PP-Ptmephales procmeise
Comments:
Couc-% 1 2 3 4 n
D-Conerol 05817 09871 0.8524 0.9293 ;
1098 09220 1.0190 08450 0.9689 - ‘
n a9 0.9040 0.4996 09198
49 1.0082 1.0004 1.m72 09335
n 05028 1.0174 08265 09299 X
100 10233 a9l 1007 0.9745 i
‘
i
1
Transforn: Ustraxsformed 1-Talled Lsotomic
Come-%% Mewn N-Mean Mean M Max CV% N $-Stat Critleal MSD Mean N-Mesn
D-Conarol 09403 1.0000 0.9403 0.8624 0.9877 6136 4 09517 1.0000
1098 0.9400 0.9997 0.9400 0.3450 1.0150 1.838 4 0.008 2410 00936 09517 1.0000
n 09204 09789 0.9204 0.89% 09533 290t 4 st 2410 0.0936 09517 10000
439 09953 10585 0.9953 0.9355 1.03712 431 4 1418 2410 00936 © 09517 t 0000
7 09192 09778 09192 0.8263 10174 LEr 4 4 0544 2410 0.0936 - 09517 10000
100 09952 10584 0.9952 0.9743 10235 3:] 4 BYIT; 2410 00936 09517 £ 0000
i
Anxiliary Testy Stattstie Critleal Skew Kart [
Shagnro-Wilk's Test incicates normal chsmbunon (p > 0 01) 0.959660053 0.884 0237724829 0.135401943 l
Bartlerr's Test incscates equal vanances (p = 0.30) 6 020889232 15 08631706 j
Hypothests Test (1-tall, 0.05) NOEC LOEC Chv TV MSDu MSDyp MSB MSE F-Prob dr
Dunner's Test _ic0 >100 1 0.093566423 0099509636 0004830817 0003014643 0205624431 5,18 i
Linear [aterpolation (30 Resampies) !
Polat % SD 95% CL{Exp) Skew !
1C035 >100 |
10 >100 |
IC1s >100 1.0
1c20 >100 09 ]
IC25 >100 .
IC30 >100 08 1 i
1C50 >100 074
N 05 4
& 05
L ~1
8 04 E
2 03 |
. % 02 |
A 014 j
a0 > -——e
011 = N
Q2] . . . . |
)] 20 40 60 80 106 120 i
Dose % - !
Dose-Response Plot 3
|
12 !
1 ; 1 !
L 8 T b i
_L ad 1-tai, 0 05 leve! \
[eoaomescenedetcencecemccnescacnnnesncacsadoncoanane |
DER of significance i

7 Day Growth
o
o<

o
-~
n

1098 |

22 J
4346 4

72 ]

!
!
. i

i
sqn_10-08-02data.xls



Environmental Testing Solutions, LL.C

Statistical Analyses

Larval Fish Growth and Survrval Test-7 Day Growth i
Start Dater 1073/:02 e Test D PpFRCR Sample [D TVA, Sequoyah Nuclear Plant - lamke
End Date 10/15/02 Lab D ETS-Eav Tesung Solutons Sample Type: DMR-Drscharge Momtormg Report
Sample Daze N Prowcol EPAF 91-EPA Freshwater Test Species PP-Pumephales promelss
Comments
Cone-% 1 2 3 4 [
D-Control 09817 09377 08624 09293
100 10530 10897 1.0406 o928t ‘
Transform: Untransformed 1-Taded |
Conc-%" Mean N-Mean Mean Min Max CV% N +-Stat Critical MSD |
D-Control 09403 1.0000 09403 08624 09377 6186 4
100 102719 1.0931 10279 09231 10897 6730 4 <1929 1943 00832 *
Auxthary Tests Stnsoc Crincal Skew Kurt
Shapro-Wilk's Test tndicates normal dismbunon {(p>001) 0877389908 0749 0938263685 -0 532793057
F-Test indicates equal vanances (p = 0 77) 1435506105 4746834564 |
Hypothesa Test (1-tail, 0 05) |
H d t Testind: no signifi differences

sqn_10-08-02data xls

-



Environmental Testing Solutions, LL.C

Page Lot ¥

Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002 Method 1002.0)
Specxu. Ceriodaphnia dubia

Date Time  Analyst Client: m_&qu
Teststart |  /0.08.07 | 1214 Facility:
Testend | {¢-M-02. | 1S4 | NPDES #: Ty - 002450
L= !
Dilution preparation information: Comments: |
Diunonprep(%) 1048 | 22 | 439 ] F2 | 100 -
Efftuect volume (ml) | 143 | 330 |45 | 1080 | 1S0O -
Diluent volume (@il) |i385,3 | 130 [ 4dl.S 4zo [)
Test organism information: Test information:
QOrganism age: 224 hooesod Randomizing template: | MeLLow x
Date and times organisms | 10-01-02. 1SIA To 1804 Incubator number: X
‘were born between: 2 !
Organism source: lo-ol.0z A8 YCT batch: Aags | oo 'g
Transfer bowl information: | pH= &.¢A Temperature = 25, | Selenastrum batch: A@S{10.01.02 i
CONTROL Survival and Reproduction Data l,
Replicate number “
Day 1 2 3 4 5 6 7 8 9 10 '1
1 Young produced ®) 'S I®) O o) '®) D) 'e) (o) ) |
Adualt mortality L (. L L [ L (_ L L (R
2 Youngprodueed | Al Ol 0l O | ol O]l OO | O1Q
Adalt mortality Tl o] W) i ivu | u [ |
3 [ Yowngprodwed | 5 [ ] | | 4 |3 | 9] 2] Y1 314 5
Adult mortality — i D U U U N e LV [ W I I
T [Yomeroee [ 0] 8 [ ANTO[OTO O[O TOLG |
adaitmorality | (| | LU LT U U L A
5 | Yoweprodueed | & 1 VJ/O V& [IOF UL {l /0] £ 11O
adutmortality | (| | \_ | ] 1 | _| U] w_| \
6 [ Yomgprodueed | 17 1131 (o [ (AT 1711 T (VST ] 14 |
Adult mortality [\ L . U I L L Y \ |
T4 r—— !
7 Young produced - = —_';r=_- ) ‘i
Total young produced 3z ﬁs 30 3. 20 Zq 30 2 a] 2& 2@
Final Adult Mortality Sl e T Te [ [ I R O
X for 3™ Broods ~ | N > S| St >< A | > |
X Calculations and data reviewed: _éﬁ ‘
CoraM Ve
Test Renewal, Feeding, and Incubator Location Ing'orz_m!mn
Mon Tue Wed Thu Fri Sat Sun
Date 0y 08 po-f 10010 fped 2622 KoVR
Time 1155? 28 1239 1300 5& 1307, 1227
— gl gt KX &~
e en b LL Ll €l el L o
Control information: Acceptance critena Summary of test endpaints:
% of Male Adults: a7, £20% 7-day LC50 21007
% Adults having 3° Broods: 0% 2 80% NOEC 100°7.
% Mortality: 07, <20% LOEC 21007
Mean Offspring/Female: 21,4 2150 offspring/female | ChV S10%
% CV: 19. 6% <40.0% 1C25 > 1007




s ST A svtiam VALV, I Pagc 20ty
Species: Ceriodaphnia dubia
Date: 20.08.00
Client: Tv4 - Sceuowh
CONCENTRATION: _{p G4/ Survival and Reproduction Data
Replicate nirmber
Dxy 1 2 3 4 5 3 7 8 9 10
1 Young produced 0 (0] () Ol o (&) (&) Ol 0 o
Adult mortality (. - L L - L L} U (-
2 Young produced o) (&) Ql ol 1o Io Q ol Ke)
Adult mortality [ R ) O [ I I v ot (.-
3 Yomngproduced [ O | ¢ (& | 32 (. (U (| [ 3'
Adatmortaity | _ [ U T Lo w Sy N ) —
| Yemeprdued | A | O T O 1O Mol ol olao
Adult mortality \_ UL U O T | [ U S
5 Young produced 1 12 171 49 0110110 £ /1012
) Adult mortality L v (S I W I W I ] ] T
¢ | Yomaprodueed | \ S| )i, [V [ IS (1T ] S5 11 1£] 1M ]1S
Adult mortality [ L I I W B W e J | LT
7 Young produced | ——] ALJ‘;X\
Total young produced 13 l 32 31 25 30 s 29 30 31 32
Flnal Adult Mortality _ — - [ - - - C C 1
Concentration:
% Mortality: 07
Mean Offspring/Female: 29,
% Reduction from Control: | - ¢.4%
Calculations and data reviewed: g: i
CONCENTRATION: _2Z I Survival and Reproduction Data
Replicate number
Day . 1 2 3 4 s 6 7 8 9 10
1 Young produced 0O @) o) o) 0|0 () [ 6] O
Adult mortality ' o o L - - L C (.
2 Young produced . O O O O O O 1O O O
Adult mortality | = et L S N [
3 Young produced 17/ L{ L/ L.{ o 39 45- o) S L{
Adult mortality ol w [ |- - |- | (- -
4 | Yomgpoduweed T TAH [ NlolanlolT olag o
Adult mortality __ L d w [ L. O o - [
® | Zomeeeded | 314019 17O /0 [TZ1 1017 Ol /
Adult mortality | Sl S S I W R [ — ]
o Rmeprodeeed § 9 | 17 [ 471 1713 [ 20 ] 1B 118 TS T 1
Adult mortality U L O Ll ) — | | C (-
7 Young produced Tl T
Total young produced 36| 3 30 | 24 27 | 37 33 33 29 =14
Final Adult Mortality il =1 TTT T T — e | t—
Concentration:
% Mortality: o’
Mean Offspring/Female: 3l.b
% Reduction from Control: | -1S5.37

Calculations and data reviewed: E!S

3} Conay OV




s aw mmmmannessa ac3uauy DUIUNIONS, LLC Pageidoty
Species: Ceriodaphnia dubia
Client: T¥ A Jequpoh Date: ___/0.08:02
CONCENTRATION: 439/. Survival and Reproduction Data
Replicate mmber
Dy 1 2 3 4 5 6 7 8 9 10
1 Youngprodaced | O | O 1) O 1o 10 o Q 010
Adult mortality LT o | o [ [ |l Lo
2 Young produced 0O G ) o O @) O O O 10
Adomortalty |\ U U} U | | | ] T
5 | Yo [ I [ J [ O[C [ STA [T [ 3
Adult mortality (. A T T S - e
4 | Yomgprodued { | S O O OO Wi ol o
5 | Yomgprodued | 12110 | Jo [y 1121 0d 1121 (| *liol 1)
Adult mortalify Cclu Cl sl N S O W O
§ | Yomgprodueed | 1 | V5 |16 119 | 1 144 118 120110 1 1L
Adult mortality L. - w - — | — | w _ |
7 Young produced 10‘
Totalyomngproduced ==} 20 126 |3p |34 | 30| 3% | 3¢ | 35| 30 | a0
Finat Aduit Mortality (. [ — — -1 | _ C [
Concentration:
% Mortality: [oYA
Mean Offspring/Female: 32.3
% Reduction from Control: | =17.97,
Calculations and data reviewed: ! i
CONCENTRATION: _32°/- Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 3 7 8 9 10
1 Young produced O O O O [0 &) O (&) @) @)
Adultmortality | (| Ll L = 1 e o
2 Young produced ol O ') @) 6 ') O [®) O o
Adult mortality W |\ I W R W A " S
3 Young produced Ll 3 q { '—[ L{ 4 \7) S | S
Adult mortality (- | L (. L._. _ LU (. .
4 Young produced i O &) O () 0 O O @) @)
Adult mortality L |- [ (. | - L [ | L___:__'=
5 Young produced O 131 13 H 10 13121121 1D 12
Adult mortality C T o clh i ¢l uw L_ Ly C L;,
6 Young produced 1P l(a ] q { &’ 171 20 s ! g IS 20
Adult mortality Ll Lle T _ LI v |~ C o
7 Young produced ] P_?*P
Total young produced 33|32 36t |a¢ | 31|37 |34 33| 30 |37
Final Adult Mortality — | CT T [ L [ CTC 1<
Concentration:
% Mortality: g
Mean Offspring/Female: 3¢./
% Reduction from Control: | “24.5 &

Calculations and data reviewed: _E}__(_

*Cugdv‘—v



Environmental Testing Solutions, LLLC

Paged ot 8
Spacies: Ceriodaphnia dubia
Client: _774 - thuoyah Date: /0.08:02
CONCENTRATION: __/00°/. Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Yomgprodueed | O | O 10 1O D ‘oM Nb) Ol nolo
Adimortalty | U | C || S T I (el &
2 Ympbeld | Ol Ol Ol OOl Ol OTol ol O
Adalt mortality e I [ W N U R [ Y [ s Gy
Adult mortality | ] ] ] (C w (W U ]
4 | Yomeprodoeed | 5 1 O 1O O [Q (/0|0 [0 1S
Adult mortality wl — | | [ | - [ - [
5 Young produced [ir [l-{ |5 ]L[ ’q | ] 1 {, O M 16
Adult mortality L ] U] L] LU O Cl U] U
6 Yomgprodueed | 7 [ 1& | 1& |16 [ 2\ 2V1 O | 20| 14 20
Adult mortality ] = — Lo U I W I W [ B WS B
7 Young produced -t T ~y
Total young prodaced 3| S| 3| a5 30| 35|20 |37 | =1 |4
Final Adult Mortality |- ] O i - _ _ | S o =
Concentration:
% Mortality: (ox/
- Mean Offspring/Female: 3.
% Reduction from Control: | -27.07.

‘CONCEI.\'TRATION: Tnteke j001.

Calculations and data reviewed: )g

Survival and Reproduction Data

. Replicate number
Day 1 2 3 ] 5 6 7 s 9 10
1 Young produced O O O O @) O 0O O O O
Adult mortality L Cl L L C o L L 1L o
2 Young produced Ol O Ol Ol ol ololo O10
Adult mortality U . | { | [ - - L
3 Young produced L\ L.‘ '-{ ) s q "-\ S 3
Adult mortality w C |« |« L- [ w | — |«
4 Young prodaced 2lo lo Ol O O 1O ol e @)
Adult mortality o | W T [ [ (. o W - |
5 | Youngprodueed | S| J| [l N2 [12[IS (/D] /O] & | 1D
Adult mortality 1 v | W A U I [ (- _ L |-
6 [ Youngprodueed | 1, | yS [ /D | | 1210 119 | np lis JI6
Adultmortaliy | L | U_ | |\ (S N P L -
7 Young produced —— — 4’«
Total young produced 32 2| 20| 32 27 20 133 |/ ‘f/ 28 28
Final Adult Mortality [ S R I = L I =
Concentration:
% Mortality: (7%
Mean Offspring/Female: 27.Y
% Reduction from Controt: oz

Calculations and data reviewed:‘ < !(




Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1000.0)
Specles: Pimnephales promelas

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

Client: TVA Sequoyah Nuclear Plant, UY Treated
Test dates: October 8-14,2002
Project number; 483 Revelwed by: VWQ/\_
-
Coacentration (%) Repll faitial ber of |Flasl ber of larvae | A = Pan welght B= Paa + Larvse |Larvae weighi (mg) | Weight/ Inltial sumber | Meas survival | Meas weight (mg) ol Percest reductien om
N farvae {mg) welght {(mg) =A-B of larvae (mg) {%) varistion (%) coatral (%)
A 10 10 15 187 27190 12 003 1 2003
Control B 10 10 14 964 26 910 11946 1.1946 1000 11346 87 Not leabl
C 10 10 14 945 26480 11535 1.1535
D 10 10 14 871 241770 9899 09899
E 10 10 14873 24 690 9817 09817
10 98% F 10 9 15106 25110 10 004 1 0004 915 0.9840 19 133
G 10 10 14 922 24 870 9948 09948
H 10 10 15 008 24 600 9592 09592
1 10 10 15145 26 630 11 485 11485
2% J 10 10 15063 26 620 1557 11557 915 1.0454 140 19
K 10 10 15162 25510 10 348 1 0348
L 10 9 15175 23 600 8 425 08425
M 10 10 15051 26 960 11 909 11909
439% N 10 10 14 976 25 880 10 904 10904 1000 11023 62 28
(o] 10 10 15156 25410 10254 10254 )
P 10 10 15076 26 100 11024 11024
Q 10 10 15 182 26910 11,728 11728
7% R 10 10 14992 25330 10338 10338 100 0 10848 1.0 Y
S 10 10 15073 24470 9397 09397
T 10 10 14 980 26910 11930 11930
u 10 10 14 647 26 150 11503 1.1503
100% v 10 10 15185 25990 10 805 1 0805 1000 L1555 10 18
W 10 10 15152 27850 12 698 12698
X 10 10 14 645 25 860 11215 1.1215
Y 10 10 14 760 26610 11 850 | 1850
Z 10 10 15019 26 190 11 17¢ 11171
100% Intahe : 100.0 1.0960 64 .4
AA 10 10 15193 25,710 10517 10517 3
ns 10 10 15120 25420 10300 10300
Qutfall 101; MSD = Minimum Significant Difference
Dunnett's MSD value: 01662 PMSD = Percent Minimum Significant Difference
PMSD: 146 PMSD is a measure of test precision. The PMSD is the minimum percent difference betwoen 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
Intabhe: Solutions, LLC chronic toxicity tests when a toxicant reduces Pimephales growth by 19 6% from the control (determined through
Dunnctt's MSD value: 01175 Lower PMSD bound determined by USEPA (10th percentile) =9.4%.
PMSD: 10 4 Upper PMSD bound determined by USEPA (90th percentile) = 35%.

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

clwonic reference foxicant tests

@

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

Agency, Cincinnat, Q11

.




lient: ] TVA Sequoyah Nuclear Plant, Nontreated

Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method \1002.0)

st dates: October 8-14, 2002

.

-ofect number: 483

Species: Ceriodaphnia dubia

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

Revelwed by: /'\/ YT YN/ By
(Y

Cocflicient of

Percest reduction from

“oncentration Replicate number Survival | Average reproduction
o variatoa (%) coatral (%A)
(%) 1 2 3 4 5 6 7 8 9 10 (%) (offspring/female)
Control 32 25 30 13 30 29 30 29 28 28 100 274 19.6 Not applicable
10.98% 31 32 31 25 - 30 15 29 30 31 32 100 28.6 18.1 -4.4
22% 36 31 30 29 27 37 33 33 29 3 100 31.6 10.0 -153
43.9% 32 29 30 4 30 39 34 35 30 30 100 323 9.8 -17.9
2% 33 32 36 38 31 37 34 33 30 37 100 34.1 a1 -24.5
100% 34 36 36 33 39 35 20 37 37 41 100 348 16.4 -27.0
100% Intake 32 30 30 32 27 20 33 14 28 28 100 274 21.8 0.0
dfall 101: MSD = Minimum Significant DifTerence
nnett's MSD value; 4,496 PMSD=  Percent Minimum Significant Difference
ISD: 16.4 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the contro! and treatment that can bo declared statistically
significant in a whole efTluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, LLC chronic toxicity tests
ake: when a toxicant reduces Ceriodaphnia reproduction by 11.8% from the control.
nnett's MSD value: 4413 Lower PMSD bound detennined by USEPA (lO"‘ percentile) =11%
ISD: 16.1 Upper PMSD bound detenmined by USEPA (90" percentile) = 37%.

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

reference toxicant tests,

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

stection Agency, Cincinnati, OH,




Environmental Testing Solutions, LL.C

Statistical Analyses
Cerlodaphnia Sarvival and Reproduction Test-Reproduction |
Start Duze: 10302 Text [D C4dFRCR Sample [D TVA, Sequayah Nuclesr Plant
End Dute: 10114402 Lab ID: ETS-Eav. Testng Sokmions Sample Type: DMR-Drucharge Monitormg Report
Sanple Dete: Prowcol. EPAF 91-EPA Freahwater Test Specaes, CD-Cerodephnia dubla
Comments:
Cano-% 1 2 3 4 5 L] 7 3 b 10 |
D-Coatrol 32.000 25.000 306000 13.000 30.000 29 000 30.000 29.000 23 000 23.000
1098 31000 32.000 31000 25.000 30.000 15000 29 000 30.000 31.000 32.000
2 36 000 31.000 30000 29.000 27.000 37000 33 000 33.000 29.000 31.000
419 32.000 29.000 30000 34 000 30 000 39 000 34000 35.000 30.000 30.000
2 33000 32.000 35.000 38 000 31.000 37.000 34000 33.000 30 000 37.000
100 34.000 36.000 36.000 33.000 39.000 35.000 20000 37.000 37.000 41 000
Transform: Untransformed Rank 1-Talled Isotonic w
Conc-% Mean N-Meaa Mean Min Max CV% N Sam Critical Mesn N-Mexn
D-Contrul 27400 1.0000 27400 13 000 32.000 19631 10 31467 1.0000
1098 28 600 1.0438 28 600 15000 32.000 18.146 10 12350 7500 31467 1 0000
n 31600 1.1533 31600 21,000 37000 10029 10 132350 1500 31467 1 0000
439 32300 11788 32300 29 000 39 000 979 10 139.50 7500 31457 1 0000
n 347100 12448 34 100 30 000 38000 8114 10 151.00 7500 31467 1 0000
100 34 300 1.2701 34 800 20 000 41000 16357 0 1456 00 1500 31467 10000
Auziiary Tests Stabstic Cnitical Skew Kurt |
Kolmogorov D Test mdicates non-normal dismbution {p<=001) 1.058434725 1.03s -1.84435328  4.819992863
Bantlert's Test wdicates equal vanances {p=013) 8.516535759 1508631706 |
Hypothesn Test (1-taid, 0 05) NOEC LOEC Chv TU
Steel's Many-Oae Rank Test 100 >100 1

Linear Interpotstion (80 Resamples)

e
|

Pout % SD 95% CL Skew
1Co5 >100
IC10 >100
ICls >100 10
1c20 >100 093
 (or SR >100 os
1C40 >100 07
1C50 >100 06
05 ]
m 04]
g 03]
x® o1t
00 $——e—e —e
01 ]
029 TTTereeel
03y TTTeemees
04 .
0 20 40 60 a0 100 120
Dose % _
J
Dose-Response Plot
45
40 3
) I B
c 30 ] \H\\\H 1
°
g 25
o
€ 20
Q.
o
-4 15 3
10 ]
5
1
03 v v Y
T 3 q o N 8
& 2 h
Q
Q

sqn_10-08-02data xls



Environmental Testing Solutions, LL.C

Statistical Analyses

Used for PMSD calculation only, .em Ceriodaphnia Sarvival and Reproduction Test-R prod ~ |
Start Date. 10/8/02 Test D CdFRCR Sample [D- TVA, Sequayah Nuclear Plant
Ead Date 10/14/02 Lab D ETS-Env Testng Solunoas Sample Type DMR-Duscharge Monstonng Report
Sample Date Protocol EPAF 91-EPA Freshwater Test Species CD-Cenodaphnia duba
Comments
Conc-% 1 2 3 4 5 4 7 L) b 10 i
D-Control 32.000 25.000 30 000 13000 30000 29 000 30 000 29 000 28.000 28 000
1098 31000 32.000 31000 25000 30000 15000 29.000 30000 31000 32.000
22 36 000 31000 30 000 29 000 27000 37000 33000 33.000 29 000 31.000
439 32.000 29 000 30000 34 000 30000 39000 34000 35.000 30.000 30 000
72 33000 32000 36.000 38 000 31000 37000 34000 33.000 30.000 37.000
100 34000 36 000 36.000 33000 39 000 35000 20 000 37.000 37.000 41.000
Transform: Untransformed 1-Tailed |
Cone-% Mean N-Mean Mezn Min Max CV% N +Stat Critical MSD i
D-Controt 27400 § 0000 27400 13.000 32000 19631 10
1098 28 600 10438 28 600 15.000 32000 13 146 1] 0610 2237 4496
22 31.500 11533 31600 27.000 37000 10.029 {1 <2.136 2237 4496
439 32300 1.1738 32300 29 000 39000 9796 10 -2492 2287 4496
72 34100 1.2445 34 100 30000 38000 3114 10 <3408 2287 449
100 34 800 1270t 34300 20 000 41 000 16.357 10 -3 764 2287 4496
Auxihary Tests Stanste Cntcal Skew Kurt
Kolmogorov D Test nd I duisenb {(p<=001) 1.058434725 1035 -1 844358283 4 819992363
Bardetrs Test indicates equal vanances (p =0 1)) 8516535759 1508631706
Hypothess Test (1-tall, 0 05) NOEC LOEC Chy TU MSDu MSDp MSB MSE F-Prob daf
Dunnert's Test 100 >100 t 4496034323 0 164083344 8702666667 19.32962963 O 001676433 5,54

I
sqn_10-08-02data xls



Environmental Testing Solutions, LLC

Statistical Analyses

Used for PMSD calculadon only

iodarh

N er P Sarvival and Reprodaction Test-Reproduction |
Start Date 10/3/02 Test ID CdFRCR Sample [ TVA, Sequoyah Nuclear Plant - Intake
End Date 1071402 LabID: ETS-Eav Tesang Solunons Sample Type- DMR-Drscharge Monttoning Report
Sample Date: Protacol EPAF 91-EPA Freshwater Test Specres CD-Cenodaphnia dubia
Comments
Cone-% 1 2 3 4 - s 13 7 9 10 |
D-Control 32,000 25 000 30000 13 000 30000 29 000 30000 29 000 28000 28 000
100 32000 30 000 30000 32.000 27000 20000 33 000 14 000 28 000 28000
! Transform Untransformed 1-Taded
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Coagol 27 300 10000 27400 13 000 32.000 19631 10
100 27 400 10000 27 400 4 000 33000 21344 10 0000 1.734 4413
Auziiary Tests Stanstc Crioeal Skew Kurt
Shapuro-Wilk's Test nd: n I distnb (p<=001) 0755762453 03658 -1806076918 2.667645544
F-Test indicates equal vanances (p = 0.76) 1 238095234 6.54108572 |
Hypothests Test (1-taid, 0 05) 1
H d t Testund no i differences

t
i
1
!
|
i
|
|
!
¢
i
|
|
1

sqn_10-08-02data xls



Environmental Testing Solutions, LLC Page 1ot &
Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002 Method 1000.0)
Species: Pimephales promelas =
Client: 7y/A
Facility: - 2oty
NPDES #: -2k Hso
Dilution preparation information: Comments:
MHS batch: 100292 )
Dilution prep () 0N 98 2z 1439 T2 | /00
Efflucat volume (mL) | ¢ | 220 | 439 | 720 | 1000
Diluent volume (mL) m-,fq a2zl 780 | 51| 280 )
Test organism information: 24.$427.5 Test information:
Organism age: - - 2fhoue < ) Randomizing template: | XD
Date and times organisms ) 1 | Incubator number:
were born between: 10-07-02 1030 E :55%00 Hgf 3
Organism source: AL BAT (‘J—\ 10—01- Artemia lot number: Ae1509G
Transfer bowl information: | pH = Temperature = Oven temperature: 102°C
7.4¢ 24.1°C Drying time: 1-Howts
Daily feeding and renewal information:
Day Date Moming feeding | Afternoon feeding | Test initiation, renewal, | Analyst
time time or termination time
O liootroz | ———%| w0 1S54 AR
U lio-qoz| w2 020 1s4o al
2 lewo| oz 100 153L KEK.
> Loz | loY b3 [So7 Al
4 10-12-024 __ [loD 1700 1S 16 Al
5 | Jowzoz| o1 ko 1510 A
¢ lo-1402. 1002~ 161s 4 ISoT Al
T psuz-] T Al /605 KEKC
Control information: Acceptance critena Summary of test endpoints:
% Mortality: PYA $20% 7-day LC50 >100%
Average weight per larvae: 1. 13%( > 0.25 mgflarvae NOEC /007.
LOEC 2700%
ChV > /007
1C25 > 1607




uviryumenia 1esung dolutions, LLC Page2otsg
Species: Pimephales promelas
Client: TYA - | Date: _ /0.08.47
UV “Teeated
Survival and Growth Data
Day CONTROL /06.987. z/. |
A B | C D |' E F G H I J K L
0 /6 V1o |10 [0 to |10 ]| 100 /0 |10 | /0 /o:
1 10] 10110 Jlo |0 |so |Jo |s0 | 1070 | 10| fo
2 o |70 |70 |70 | J0|a| /0 | 70| 70|76 [ /0 10
3

of ool |0 ol
10170 /o |a (o |0/ sm]ol|q9
Ioj fo{so | /00| G (t0|20]0|0] 0|4
9
9

6 0110 (70|10 2 0 | o) 0|09

lojto 10 [0 | o ol vl || w9
o\

e A Y P P A P P P P s i 6

B = Pan + Larvae weight (mg) 7. H 2091 26,49 24 |ed- 6254/ (4.7 24 b} 26. 6302442 2557 |23.60

Larvae weight (mg) = A - B ,-2.003"_44& ‘[‘Sﬁq.gqq q.xrl (O,w" q.qq} q.gal ”‘4?5 “5{7 w:yl& g.q:zs

7

A = Pan weight (ng)

I
Calculations and data reviewed: %

Comments:




__Environmental Testing Solutions, LL.C Page3 oty
Species: Pimephales promelas
Client: —-LZL_QZQA%M&_ 2 Date: __/0.08-02
OV -TRCotid
Survival and Growth Data
Day 43.9°/. 72/ /00 /. |
MIN]IOlP | QI RISITTIlUIYV I WX
0 10 (10 110 | o |70 |10 |10 {10 70 10 | s0 /Of
' p oo | o] ol | 10|00 /0:
2 ol /0| /00 Vo 1o |/0|1p 0 lro |16 10
3 ool ofwlol6tio o]l ol /z:) .
: ool o)l |oln]w|n]|n]|n
s /|l j10)l0] 0| ol |©]|0] 0] 10
6 /0l ol ol solnl ool plw]w /0
7 (10 |0 | el rol0l0l0 6 o |2 /9
AT e P G P T P A P Pl P P it
PR e Jodo 12539 1541|2610\l |p5.33 2447 |21 | 2015 1255 127,52 a5 56
ikl T Tl P PR P P e s 152 Jio. 8 12638 |y1.2I5

|
Calculations and data reviewed: ﬂ

Comments:




Environmental Testing Solutions, LLC

Paged ot ¥

Species: Pimephales promelas
Client: _ 7/A - 82400010 A
L4 F4 J

Date: /f0.068-02

VV-TReatrd
Survival and Growth Data
Day Txtplet /007
Y 7 AA | BB
0 10 |10 10 | /0
; 1 10 [10 | 10| 10
3 |6 |.fo |0
5 || 10
6 0170 |70 70
7 18 g0 |10 | 1
Ry TrYrrrr— AP \6-0\0\ A A
B = Pan + Larvae weight (mg) Zolol 2.1 2521 7547
Larvae weight (mg)-A—IB “’50 n \1\ 16 .Sn (0 _’,‘DO

|
Calculations and data reviewed: é‘_

{
'

i

Comments:




Environmental Testing Solutions, LL.C

Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1000.0)
Species: Pimephales promelas

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

chronic reference toxicant tests .-

Cllent: TVA Sequoyah Nuclear Plant, UV Treated
Test dates: October 8-14, 2002 H
)
Project number: 483 Revelwed by: W
4 Cﬂm
Concentration (%) Repli laltia) ber of | Flaal ber of larvae | A = Pao weight B=Fao+Larvae |Larvae weight (mg) | Weight/ Inltla) sumber | Mess survival | Mean weight (mg) of Percesd peduction krom
N larvae (mg) welght (mg) =A-B of larvae (mg) (%) variation (%K) contrel (%)
A 10 10 15187 27,190 12 003 12003
B 10 10 14 964 26910 11946 11946
C ! 1000 1.1346 8.7 Not applicable
ontre C 10 10 14945 26480 11535 11538 y
D 10 10 14 871 24770 9899 09899
. E 10 10 14873 24 690 9817 09817
10.98% ¥ 10 9 15106 25110 10 004 1 0004 915 0.9840 19 133
G 10 10 14 922 24 870 9948 09948
H 10 10 15008 24 600 9 592 09592
1 10 10 15145 26 630 11 485 1,1485
22% J 10 10 15063 26 620 11557 1.1557 915 1.0454 140 19
K 10 10 15162 25510 10 348 10348
L 10 9 15175 23 600 8425 08425
M 10 10 15051 26960 11909 11909
43.9% N 10 10 14976 25 880 10 904 10504 1000 1.1013 62 28
o] 10 10 15156 25410 10254 10254 1
P 10 10 15076 26 100 11024 1,1024
Q 10 - 10 15182 26910 11,728 1.1728
7% R 10 10 14992 25330 10338 10338 100 0 1.0848 11.0 44
S 10 10 15073 24470 91397 09397
T 10 10 14 980 26910 11.930 11930
U 10 10 14 647 26 150 11503 11503
100% v 10 10 15185 25990 10 805 1 080§ 1000 11555 70 .18 X
w 10 10 15152 27850 12 698 1 2698
X 10 10 14 645 25860 11215 1.1215
Y 10 10 14 760 26 610 . 11 850 1.1850
100% Intake Z 10 10 15019 26 190 11171 117 1000 1.0960 64 34
AA 10 10 15193 25710 10517 10517
BB 10 10 15120 25420 10300 10300
Quifall 101: : MSD = Mimmum Significant Difference
Dunnett's MSD value: 0.1662 . PMSD = Percent Miumum Significant Difference
PMSD: 14.6 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 eMuent toxicity test. On average, a significant difference occurs for Environmental Testing
Intahes Solutions, LLC chronic toxicity tests when a toxicant reduces Pimephales growth by 19 6% from the control (detesmined through
_ . Dunnctt's MSD value; 01175 Lower PMSD bound determined by USEPA (10th percentile) =9 4%,
PMSD: 104 Upper PMSD bound determined by USEPA (90th percentile) = 35%.

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

USEPA 2000 Understanding and Accounting for Method Vanability in Whole Efftuent Toxicity Apphications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003, US Environmental Protection

Agency, Cincinnati, 011

\




Environmental Testing Solutions, LLC

Statistical Analyses
Larval Fuh Growth aad Sarvival Tess-7 Day Growth
SartDeax: 10302 Test D PpFRCR Sample [D: B TVA, Sequoysh Nuclesr Plant
Ead Duze: 1071502 Lab - ETS-Env, Testmg Sohawons Sammple Type: DMR-Ducbargs Moozonng Report
Sample Data: Protocol: EPAF 91-EPA Freshwater ‘Test Specics: PP-Pimephales promelss
Commentn  UV-Trested
Cowe-% 1 2 3 4
D-Coatrol 1.2003 11946 1.1535 0.9899
1098 0.9817 10004 09948 09592
1.1435 1.1557 1.0343 03425 N
439 1.1909 1.0904 L0234 1.1024
k2] L 10338 09397 1.1930
100 1.1503 1.0803 126938 11215
Trassform: Untrassformed 1-Talled Lsotoaic
Conc-% Mea N-Mzan Mean Mia Max CV% N +-Stat Critical MSD Mean N-Mean
D-Conrrol 11346 1.0000 11348 09899 1.2003 3697 4 11346 1.0000
1098 09340 Q886T3 09840 49592 1.0004 1281 4 2.183 2410 01662 10744 09470
2 10454 09214 10434 03425 11557 13990 4 1294 2410 0.1662 1.0744 09470
439 1.1023 09715 11023 1.0254 1.1909 6176 4 0468 2410 01662 10744 0.9470
72 1.0842 09562 10848 09397 1.1930 11.050 4 onl 2410 01662 10744 09470
100 11555 10183 11355 10808 1.2698 7043 4 0304 2410 01662 10744 09470
Auzillary Tests .- Stadstic Crudeal Skew Kurt
Shapuro.-Wilk's Test mdicates normal dumbunon (p > 0 01) 0937664628 0334 062160028 0003317631
Bartlert's Test mdicaies equal vanances (p=013) 8 444832302 1508631706
Hypothens Test (1-taid, 8 05) NOEC LOEC Chy 1Y MSDu MSDp MSB MSE F-Prob daf
Dunaper's Test 100 >100 1 016618429 0146472723 Q015595252 Q009509897 0.200275555 5.18
Linesr Interpolation {30 Resamples)
Pount % SD 95% CL(Exp) Skew
1Cos* 10352
IC10 >100
cts >100 10
1c20 >100 09 ] .- .
x2S >100
1c40 >100 03 4
1C50 >100 07
® ndicates IC esnmate less than the lowest concenaanon 05 1
o J ,
2 o054
2
o 04
o
X 0.3 -
62 4 X .
. 01: '_':’.1_ . . e
00 ¢ =t Tre-..
01 Y r v r v
] 20 40 60 80 100 120
Dose %
Dose-Response Plot
14
4
1-tall, 0.05 level
= of signuficance
3
)
o
Q
=06
Q 1 R
~ 1 *
Q4
02
Q —

1095
2

439 |
72}
100

sqn_I 0-08-02dataxls



Environmental Testing Solutions, LL.C

Statistical Analyses

Larval Fish Growth uad Survival Test-7 Day Growth

Start Duze 101302

X Ten ID PpFRCR Sample ID TVA, Sequoyah Nuclear Plant - Intake
Ead Dater sz Lab D ETS-Eav Testng Solusons Sample Type: DMR-Discharge Momitonng Report
Sample Date: Protocol. EPAF 91-EPA Freshwater Test Specues PP-Punephales promelas
Comments UV-Treated T
Cooc-% 1 2 3 4
D-Control 12003 11946 11535 09899
100 11850 tun 10517 L0300
Transform. Untransformed 1-Tailed
Conc-Ye Mean N-Mean Mean Min Max CY% N 1-Stat Critical MSD
D-Costrol 11346 1.0000 11346 09899 12003 3.897 4
100 10960 09660 1.0960 10300 11850 6384 4 0639 1.943 01178
Auxiliary Tests Stabsbe Critical Skew Kurt
Shaptro-Wilk's Test indicates normal dismbueoa (p > 0 01) 0924149632 0749 -0 83532504 0054987614
F-Test indicates equal vanances (p = 0.59) 1989258303 47 46834564
Hypathesus Test (t-tal, 0 05)
H d t Test md no fi differences

sqn_10-08-02data xls



Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1000.0)
Species: Pimephales promelas

Daily Chemical Analyses

’

Client: Sequoyah Nuclear Plant Non-Treated
Test dates: October 08-15, 2002 . .
Project number: 483 ' Reviewed by: (o
Concentration [Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day S Day 6
Initial Final Initial Final Initial Final Inftial Final Initial Final Initial Final Initial Final
pH (SU) 7 82 7.32 771 7.25 792 7.58 797 742 7 87 7.50 7.84 7.79 796 7.74
DO (mg/L) 7.8 7.1 81 6.9 8 4 7.2 81 69 7.8 6.9 78 76 7.9 7.7
Conductivity (tmhos/cm) 294 302 314 312 301 304 314
Control I\ Ikalinity (mg/L CaCO) 61 62 60
Hardness (mg/L CaCO,) 82 86 82
Temperature ("C) 244 24.8 242 25.0|" 246 249 246 253 243 250 24.7 248 246 253
pH (SU) 784 7.31 7.83 7.20 7.86 7.41 7 94 7.36 7.90 7.40 7.89 7.78 7.82 7.70
10.98% DO (mg/L) 7.8 7.1 82 69 8.2 7.2 80 69 80 6.9 7.8 7.7 80 7.7
" Conductivity (pmhos/cm) 283 288 301 294 290 293 302
Temperature CC) 244 248 245 250 245 24,9 2417 253 24 4 25.0 24,7 24 8 24.7 253
pH (SU) 783 7.33 7 82 7.24 7 84 7.40 7.93 733 7 87 7.43 7.87 7.74 7 83 769
o DO (mg/L) 78 70 82 68 82 67 81 6.8 8.0 66 7.9 7.7 80 7.7
22% Conductivity (pmhos/cm) 270 271 286 284 277 284 288
Temperature (°C) 24.6 248 24.5 250 24.5 249 2417 253 244 25.0 247 248 248 253
pH (8U) 7 80 7.33 7 80 717 7 81 7.36 7.90 7.32 7 83 7.40 7.82 7.76 7.83 7.72
“43.9% DO (mg/L) 79 7.0 82 68 83 65 8.1 6.9 80 65 79 7.7 80 7.7
h Canductivity (jtmhos/cm) 248 247 261 259 254 256 263
Temperature (C) 246 24,8 24,7 25.0 24.7 249 24,7 253 245 250 24.7 24.8 248 253
pH (SU) 7.62 7.32 7.76 721 7.76 7.38 7 85 730 7.78 7.35 7.717 7.73 7.80 7.70
72% DO (mg/L) 7.9 7.1 82 6.8 83 6.5 81 6.7 80 65 7.9 7.6 8.1 7.7
Conductivity (pmhos/cm) 214 215 224 222 220 222 226
Temperature (°C) 247 248 249 250 247 249 247 253 245 250 24.7 24,8 248 253
pH (SU) 7.70 728 7.74 7.19 7.72 734 790 7.30 7 68 7.36] * 7.66 7.74 7.78 7.71
DO (mg/L) 80 7.2 82 69 83 64 81 69 81 . 64 7.9 7.6 8.1 7.8
Conductlvity (ymhos/cm) 182 183 192 191 187 188 191
100% Alkalinity (mg/L CaCQy) 61 63 62
Hardness (mg/L. CaCOy) 72 74 100
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature °C) 250 248 250 250 247 249 247 253 245 25.0 248 248 248 253
pH (SU) 7.74 7.37 773 7.21 742 7.38 7.84 7.34 7.60 7.36 7.65 7.39 7.72 7.81]
DO (mg/l.) - - — 8.2 72 8.3 67— 8.4 7.2 80 69— “8I1| 6.4 80 8.0 8.1 8.0
Conductivity (pmhos/cm) 181 181 195 190 183 185 188
100% Intake |Alkalinity (mg/L CaCQ) 62 62 57
Hardness (mg/L CaCO,) 86 80 82
Total Residual Chlorine (ing/L) <0.10 <0.10 y <0.10
Temperature (°C) 252 24.8 249 25.0 246 249 247|. ¢+ 253 244 250 24,7 248 246 253




rage 5ot ¥

Species: Ceriodaphnia dubia

Client: TVA- -5e?wjnn

1D.08.02

Date:
Full-strength Chemistry: Ouit-fall 1o |
Parameter Sample Number: Control Batch:
1 2 3 /0.67-02 | O-cA-c2. | r001l-02
H |
pS.U.) 130 | 1= 168 1.82 .87 | 7.9
DO '
(ms/L) _6.0 £.3 8.1 1.8 1.8 .4
Conductivity
os/em) 182 | Az |1 a4 | 20\ 3y
Alkalinity
mg CaCO,/L) 2 LS Lo | (1 o2 Lo
Hardness
©
(mg CaCO4/L) 2 H 100 ez § §2
Chlorine
. 4 . ‘

(me/L) £0.10 | <0.10 | 40.10
Collection start date 10-06-04 160802 | 1002
Collection end time oLl AO‘N a ALZEO
Grab or Composite ,%{h | 22 Hout | Z5toud.
(duration) (Gon | comrasiid” conees:
Temperature (°C) . . .
upon receipt 0.3°C 0.8C | 24 C
Physical pade face PALE
characteristics +an, AT TAN

Clean |Crean | ceone.
Dates sample used 10-08.02 ) /0./0.02 | 10.12 02

16.09.02|/0-11-02 | 10.13.02

f0.14.62

ETS Project and ya3
Sample numbers 02/003. 04} vzioi0. V3 021012.07




rageoars

. Species: Ceriodaphnia dubia
Client: _7TVA - 569!)!1.1;1/#7

Date: 10.08.62
Full-strength Chemistry: Trtpnke.
Parameter Sample Number: Control Batch:
1 2 3 10,0942 |16-ga-62.| w0-ll-02
H
pS.U.) 7.} 742 | 6o 1.82 | 1.81 7.46
DO
/L) LBz | g4 | &l | 98 | qe | 4
Conductivi (
o ductivity 18] | wus | wes | 244 a0 | 39
Alkalinity
(mg CaCOYL) (02_' bz ST L\ L2 Lo
Hardness
(mg CaCOy/L) gL 2o g2 §2 &b &2
Chlorine
(mg/L) £0.10 <0.10 | <0.10
Collection start date 100002 |10-0802. ] ©O10-62
Collection end time Db5l AlOO"\ ’:\g{z‘
Grab or Composite T@m :VV‘S'P'HN(L 2% Hour_
_(duration) Comp | Corpositd] Coméesi
Temperature (°C) . ) .
upon receipt - 0.3¢ 0-2C zd'C
Physical pole PALL Face
characteristics +an, TAN TAN
Cloan Ceenil. cLenr_
Dates sample used ..oz (w.lp-oz |/l0.1202
10.0%.02 (lO.l1-02 |[l0-1302
10./4.42
ETS Project and 483
Sample numbers 021008-05 | 0 Zlo10.6B|oz 1012, 08
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Msan v A8 WAL AACLELALR A Duuy oulullons, LLL:

Page7oty
Species: Ceriodaphnia dubia
Client: _7VA- ﬁtguo}}ah Date: 10.08. 2
Daily Chemistry:
. Day
Concentration | Parameter 0 1 2
CONTROL H (5.U.) 382 dez | 37H [ 367 | 997 [8.00
DO (mg/L) 1.8 .2 ) g. . ]
Conductivity
(umhos/cm) Zé'L/ 302 34
('Eecl;lperamre 24.4 24.9 24.3 |- S-3 .| 248 25.0
pH (S.U) 464 1 335 [ 383 | 167 | 166 | Bry
) DO (mg/L) 1.9 .0 2 .
.96°/. } Conductivity '
/0 % (pmhos/cm) 263 266
corerre | ous | g | 2qd
PH (S.U) 4.834 .30 q.62 | 3.6
Sy DO (mg/L) e 8.0 8.7 Y
2°7, Conductivity
(umhos/cm) 230 23
|7 | ag | | 252 w0 | mo
pH (5.U.) 380 | 3 |3.80 | 3940 | 1ok 8.02
Yz 4 DO (mg/L) 1.9 .Z 7 8.
, * | Conductivity
(umhos/cra) 24p 2473
il B2 BT ET
pH (S.U) bz | 3.3 A% [ 397 9436 | 200
>/ DO (mg/L) 9.9 .0 8.2 g.U .
7277 Conductivity J
(umhos/cm) A 215
T
(oglpernture qug 2 ‘/ q 2¢. 7 25.3
“pH (S.U.) +40 | %3 3= | 3.69 [3.32 [39%F
-/ DO (mg/L) B .3 .
1Do"1. Conductivity
(umhos/cm)
Temperature
(°C)
pH (S.U) 234 | 335 | 3.93 ’-1-20’ 3.4Z | 3aj
ol , | DO (mg) £.2 8- 8.3 .
E Conductivity 181 /
100/. (pmhos/cm) % 81
’(Eéx;zperature .2 24, 7 24 2s.3
Initial Final Initial Final Initial Final




Sasl it asaavatal L C3UUR dUlUTIoNns, LLC

Page 8ot ¥
y
? Species: Ceriodaphnia dubia
Client: _779»-52,001)50/\ Date: __ /) pB. 1o
1 Day
centration | Parameter 3 4 5 6
CONTROL | pH (S.U) 2.93 1 8h, | 183 19 31.84 8.058 | qap
] DO (mg/L) 8.] . 3.5 K] . .0
[ Conductivi
- umhovem). | 312 301 34 3
(‘Jg‘;“’ craure | 24.5 5.2 | 245 | ug | 26 <.6 [24.L
! PH(S.U) 494 | 863 {390 242 3.9 e.jo |382 \
i DO (mg/L) 8-0 8 .0 .
‘ . Conductivity
/6 '95 / . (umhos/cm) ZQ‘f Z‘iO
e g1 | ez | 24 24.49
H (S.U.) .92 [aop 3.83_ | J.9i
DO (mg/L) 8.1 8. 8.0 1.2
-/, Conductivity
2 (umhos/cm) 284 239
;‘Q"C‘;“’e’“‘“"‘ 2497 | 252 | 29¢ 29 | 246 | 50 | g
pH (S.U.) 190 |05 1383 q
DO (mg/L) 8.1 8.3 . .
: Conductivity
439/ e 259 Zs4 .
(’{g;lpmfure 24.7 | zs.z~| 24.g
H(S.U) 3.65 805 (.78
/ DO (mg/L) 8.1 8.4 8.0
2°/. Conductivity
f (umhos/cm) 222 220
Témperature 2. 7 25.7. 24,6
(°C) : :
H (5.U) 190 | p03% | Fue .64 -l | ag.50 498
DO (mg/L) 8.1 d - 3. 8. 8.
: Conductivity
0], Gaghogom 1q) 187 | |83 1
cor N | 297 | 2 | o | 249 247 | zs.0 | 2sc
H (S.U.) 304 |30 | Fwe | 383 |[~os 8.03 3.3Z
DO (mg/L) 8.0 | a.p 8. 0 8.6 8.1 Q.|
WC@ " 00
Conductivity 9 / 53 18 5« 188
-/ (pmhos/cm)
/017 '(I;E:I;lperature 297 | 2.5 | 2.6 | 24.9 247 zs.0 | zs./
Initial Final Initial Final Initial Final Initial Final




Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1002.0)
Species: Ceriodaphnia dubia

Daily Chemical Analyses

'

Client: Sequoyah Nuclear Plant Non-Treated
Test dates: October 08-15, 2002 .
Project number: 483 ‘ Reviewed by: G-
Concentration [Parameter Day 0 Day ] Day 2 Day 3 Day 4 Day 5 Day 6
Instial Final Initial Final Initial Final Initial Final Initial Final Initial Final Imitial Final
pH (SU) 782 7 82 7.71 789 792 8 00 797 8 00 787 791 7.84 805
DO (mg/L) 78 82 81 84 8.4 8.1 81 83 7.8 7.7 7.8 80
Conductivity (umhos/em) 294 302 314 312 301 304
Control [ Kealinity (mg/L CaCOy) 61 62
Hardness (mg/L CaCQ) 82 86
Temperature ('C) 244 249 24.3 25.3 24.5 25.0 24.5 252 24.5 249 246 25.0
pH (SU) 784 7.75 783 7.87 786 8 02 7.94 807 7.90 7.92 7.89 8.10
DO (mg/L) 78 80 82 84 82 81 80 83 80 7.7 78 8.1
10.98% | Conductivity (umhosiem) 283 288 301 204 290 203
Temperature (C) 245 249 244 253 246 250 24,7 252 245 249 246 250
pH (SU) 783 776 7 82 7 89 7 84 8 00 7.93 8 06 7 87 791 7 87 811
229 DO (mg/L) 78 80 82 84 82 8.1 81 83 80 78 7.9 82
° Canductivity (nmhas/cm) 270 271 286 284 277 284
Temperature (C) 2417 249 , 244 253 246 250 24.7 252 245 249 246 250
pH (SU) 7.80 7.74 780 790 7 81 8 02 790 8 05 783 791 782 815
43.9% DO (mg/L) 79 §0 8.2 8.4 8.3 82 8.1 8.3 80 7.9 7.9 83
e Conductivity (mhos/cm) 248 247 261 259 254 256
Temperature (C) 247 24.9 246 253 247 © 250 247 252 245 24.9 24.6 250
pH (SU) 762 771 7.76 791 7.76 8 00 7 85 8 05 7.78 7.94 7.7 813
1% DO (mg/L) 7.9 80 82 84 83 82 81 84 80 7.9 7.9 8.4
° Conductivity (nmhos/cm) 214 215 224 222 220 222
Temperature C) 24.9 24.9 247 253 248 250 247 252 24.6 249 24.7 250
pH (SU) 7.70 776 7.74 7 87 772 797 7.90 8 03 7 68 7 89 7 66 8.10
DO (mg/L) 80 8.0 82| 85 83 82 81 84 81 8.1 7.9 8.4
Conductivity (pmhos/cm) 182 183 192 191 187 188
100% Alkalinity (mg/L CaCQ,) 61 63 62
Hardness (mg/L CaCQ) 72 74 : 100
Total Residua) Chlorine (mg/L) <0 10 <0 10 <0.10
Temperature C) 25.3 249 249 253 24 8 250 247 252 246 249 24.7 250
pH (SU) 7.74 1.75 7.73 786 742 7.91 784 7.96 7.60 787 7.65 807
DO (mg/L) SR 8.2 8.3 83 84]———84 81| "80] 8.0 8.1 8.0 8.0 8.1
Conductivity (umhos/cm) 181 181 195 190 183 185
100% Intake |Alkalinity (mg/L CaCQ) 62 62 ‘ 57
Hardness (mg/1, CaCQ) 86 80 82
Total Residual Chlorine (mg/L) <010 <0.10 <0.10
Temperature C) 25.2 24.9 24.8 253 24.7 250 247 - 252 246 249 24.7 250
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Species: Pimephales promelas

Client: —/¥A- éfmf?m n . Date: ___ /). 0602
Norteeated
Full-strength Chemistry: Outfel 10/
Parameter Sample Number: Control Batch:
1 2 3 {0.07-02] lo-cp-oz | lo-1va2
pH .
(S.U) T30 | W12 7.6% 3.82 | .81 196
Do } 8o 3 8 P
(me/L) &. 8. 7. 1. 7.9
Conductivity
o pr | Mz | w1 | 294 | 301 | a1y
Alkalinity
(mg CaCOy/L) b L3 L2 Ll b2 LO
Hardness
(me CaCOL) 72 74 100 §2 A eZ
Chlorine
LO.J0 | Lo, .
(me/L) ‘ 6.10 {<0.10
Collection start date 100002 | jo-ad-0z | 16-0-02
Collection end time ol | AU 1225
Grab or Composite 7} 3 e Roull.
(duration) ,2:19%%0 CoMPre. | ConPosiTe.
Temperature (°C) . .
upon receipt 0.3C | o.8°C 24C
Physical ]0(1,LL PALL. PALE
characteristics “Tan. TR ™N
Cleart | ¢eAl | conll
Dates sample used /0-08-02 |10 -Jo-02 10.12.02
fp.0%07 |fo-1:02 | r0.1302
18,14 .02
ETS Project and 483 o1
Sample numbers 02100804 |021010-93 021012




Species: Pimephales promelas

Client: ~7/4- M# _ Date: __ /0-46.47
NONTREATED
Full-strength Chemistry: T tnto
Parameter Sample Number: Control Batch:
1 2 3 [0.07-62 | 10-0%0Z |/0°)l-02
pH
DO 4 &
.2 . . 3.6 T
} ( 'I) ) 8 q & ‘ -7.4"
Conductivi
Gumbosfom). 181 | ms | w3 | zey | 3o | &y
Alkalinity ;
(mg CaCOYL) b2 AR s LI 62 Aej
Hardness .
(mgCaCO;/L) £6 &0 2. £2 &b 62
Chlorine
JO {4, :
(me/L) L0 6.10 | £0.10
Collection start date 100602 | 100 0802} 1o 00
Collection end time DLl 1004 —_—
1 oty =l 2
Grab or Composite %UJL 2<fioon. [zfhoo
(duration) Conp | oMPeSTT@ ]| COHPSITE
Temperature (°C) . ) T
upon receipt 0.3C 0.3°C 24C
Physical al e fare. PALE
characteristics P«mn , AN TR
Uav | ceae. | creal
Dates sample used 10.08.02 | 10-10.02 | t0-1202
10.0902)/0-1{.02 |+013.0L
Jo.4.02
ETS Project and Hg3
Sample numbers 021408.05 | 021010-03 | oz1012.0¢
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Species: Pimephales promelas

Client: _TYA -5?_141,10:41/1 , Date: ___-/p.p8-67
NONTReATED
Daily Chemistry:
Day
Concentration | Parameter 1 2
CONTROL H (S.U) .82 232 | 331 | 3.25 | 319 3,56
DO (mg/L) 3.5 . 8.\ L.9 B. 22
Conductivi
Gemhovey. | 244 302 31y
o™ | d | 248 | w2 lwo | oe | 249
pH (S.U) B84 { 73] 383 13.20 (3.8 | 3dl
. DO (mg/L) 4.6 { 3.1 8.2 L . | 8.2
’ Conductivity
16-98 ). (umhos/cm) 283 266 20!
(Tog’p"m“’ 24.4 Wg | 245 =0 |2S | =4
PpH(S.U) 1.83 3.23 1.62 | 3224 ded | 34O
DO (mg/L) 3.8 3.0 8.2 L.& .
. Conductivity
2z, (pmhos/cm) 230 23|
(Eg;’l’m‘““‘- 24.b 248 | s | zs.0
pH (S.U) 3.80 .33 13.80 1 3.49 EX-Y .36
Uz DO (mg/L) 3.9 3.0 2 lo, 8.3 .S
9/, | Conductivity :
5' (umhos/cm) 248 247 Zeel
T rature
co |26 | We |2 o | oqq | g
pH (S.U) =Ry 3.22. | 3.3 | 3.21 336 | 3-38
. DO (mg/L) 349 EN . . a .
:}2 / . Conductivity .
(umhos/cm) ZM 215
T
corme N zg7 | e | 249
pH (S.U) +30 || 228 | 3™
Py DO (mg/L) B0 d.z 8.2
00/, Conductivity
(umhos/cm) 162 103
corere 1 aco | e | 250 | 2s.0 24.7 | 249
PH(S.U) 334 | 3,37 | 333 qﬁz 442 || 3.38
DO (mg/L) Q 5 3.2 ] . 8.9 2
m Conductivity 16/ a)
106°1- (prmhos/cm) /
e | =z | e | 249 | o |20 | 94
~ Initial Final Initial Final Initial Final

“re



Species: Pimephaleg promelas

Client: _TyA- J2400uah Date:  /8-68.42
vV NonmreaTed ‘
Day
Concentration | Parameter 3 4 5 . 6
CONTROL | pH (S.U) 39% | qd2 3.6 2.4t | 3.64 1 346 | 334
DO (mg/L) 8.l L. 8 |3.50 L . 3. .3
Conductivity
(umhogiem) | 12 30! 304 3y
rompersti® | o4 | 23 |23 | 2s.0 | z47 |28 | 26 | 2s3
pH (S.U) 94 (3.2 | 390 24.64 [ +3A6_ [342 fH30

/ %/« DO (mg/L) 8.0 L4 2.0 ov3] 2.8 2. 5.0 3.7

0.987/. | Conductivity ~
(umhosem) | 244 290 2923 362
Temperawrs | oy 7 | o5 | 244 | 250 | 27 | 20e | 2T | 253
pH (S.U.) o3 | 133 | 3672 |24 183 1334
DO (mg/L) & . b. 8.0 , 29 3.3

. Conductivi

22 | ey |- 264 249 2 &4
'(l'og;xpernture 247 25.3 dq 1zs0 | oy 24.8 g | 263
pH (S.U) 490 1.3z | 363 | 340 .62 | Ao 1.6% |32
DO (mg/L) 8.1 . R.0 ) =T -3 g-0 |.3.1

. Conductivi ;

BIL | oo | 259 254 50 203 |
Temperature | 297 | 2.3 | s | 20 | 74T | WE | 24F | =6
pH (S.U) J65 | 3.20 338 [23s |337 1333 160 | 3O
DO (mg/L) 8.\ . 8. L.S 14 v |e.l 3.4

. Conductivi :

727/ | Comtuciny 1222 220 222 220
'(rog;’permre 247 | 23 | 2d4s | 50| 47 | 24.8 | 2¢-F | 203
pH (.U a0 1930 19w | vae [ tee A [ +38 [+
DO (mg/L) X . 8 . 3. 1. . 1.8
Conductivity \ 8 8 q
(umhos/cm) 191 167 19
'(l;ecx;memture 24.7 _2%.3 Z"{. g Zg.o 2‘/.{ ) Zq .8 ‘Z({.J 25_— 3
pH (S.U.) 364 | 329 | o | 326 | 3ws | =39 qz-|38l
DO (mg/L) 8.0 lo. 8.1 ) 8.0 8.0 8.1 8.0
Conductivity .
(umhos/cm) (90 /83 186 180
'(I;tc::x;xperature 247 .3 2.4 25.0 2. 7 24. & 246 283

\ Initial Final Initial Final Initial Final Initial Final

™




Environmental Testing Solutions, LL.C

Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1000.0)
Species: Pimephales promelas

Daily Chemical Analyses

Client: Sequoyah Nuclear Plant UV-Treated
Test dates: October 08-15, 2002 .
)
Project number: 483 Reviewed by: ClA—’
Concentration |Parameter Day 0 Day 1 Day2 Day3 Day 4 Day5 Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 7.85 744 783 7.26 784 753 789 741 789 730 7.77 7.31 7.92 7 66
DO (mg/L) 80 73 80 70 85 7.1 8.1 7.1 7.7 64 7.7 7.2 80 78
Conductivity (umhos/em) 291 291 302 302 296 301 313
Control [\ Ikalinity (mg/L CaCQ) 61 62 60
Hardness (mg/L CaCQ) 82 86 82
Temperature (C) 245 25.1 24 6 25.1 24 4 24,7 24 4 252 244 249 24.7 247 246 25.2
pH (SU) 7 85 7.40 7 80 722 7 82 757 7 89 742 7.88 7.34 7.73 7.29 790 7 68
DO (mp/L) 80 7.3 8.1 7.0 85 7.1 82 70 7.7 64 7.7 7.1 78 78
1098%  [Conductivity (amhos/em) 284 285 307 295 290 295 306
Temperature {C) 246 25.1 247 25.1 245 24.7 245 252 24.5 249 24 8 24.7 249 25.2
pH (SU) 784 742 7.76 722 783 752 7 89 7.38 7 86 734 7.72 7.28 783 765
DO (mgp/L) 80 74 8.1 69 8.5 7.1 82 68 7.2 66 78 69 7.8 7.9
22% Conductivity (umhos/cm) 270 270 284 281 275 282 297
Temperature ('C) 246 251 24.8 251 24.5 247 245 25.2 245 249 248 24.7 249 252
pH (SU) 782 7.37 7.79 723 7.81 752 7 88 7.36 7 84 724 767 7.28 7.87 763
 43.9% DO (mg/L) 80 7.3 82 68 8.5 70 82 6.8 7.7 66 77 6.9 78 78
e Conductivity (nmhos/cm) 248 246 260 256 252 257 271
Temperature (C) 247 25.1 248 25.1 24 6 24.7 24,5 252 245 249 24.7 2417 248 252
pH (SU) 7 80 7 36 7.76 7.29 7.79 7.51 7.86 7.35 7 81 7.24 7.65 - 726 7 84 7 62
2% DO (mg/L) 80 72 8.2 69 8.5 70 8.1 69 76 66 7.7 6.7 7.9 7.7
° Conductivity (umhos/cm) 214 215 223 219 220 224 237
Temperature ('C) 24,7 251 249 25.1 246 24.7 24.8 252 24.5 249 247 24.7 24 8 25.2
pH (SU) 7.59 7 34 7.72 7.26 7.73 7.47 7.82 737 7.7 7.20 7.59 1.25 7.79 763
DO (mg/L) 80 74 82 68 84 70 80 66 76 6.5 7.7 68 80 7.7
Conductivity (umhos/cm) 180 182 192 190 187 190 200
100% Alkalinity (mg/L. CaCO)) 61 63 62
Hardness (mg/L. CaCQ) 72 74 100
Total Residual Chlorine (mg/L <0104 <0 10 <0 10
Temperature (C) 249 25,1 251 25.1 246 24.7 248 252 24.5 249 248 247 249 25.2
pH (SU) 771 7.41 7.72 7.20 7.72 7.53 7.78 735 7.74 7.24 7.55 7.33 7.66 7.64
DO (mg/L) _.8.1 7.3 8.1 70| .84 7.0 79 67| —— 7.8 66 7.7 66" "80 7.9}
Conductivity (umhos/cm) 180 180 191 186 183 - 187 186
100% Intake |Alkalinity (mg/L CaCO) 62 62 57
Hardness (mg/L, CaCQ) 86 80 82
Total Residual Chlorine (mg/L <010 <0 10 <0.10 7
Temperature (C) 254 251 252 251 246 247 246 252 245 249 24.8 24.7| - 248 252




Environmental Testing Solutions, LLC

PageSotd
Species: Pimephales promelas
Client: 70/A Seguogah Date: _ /4-48-02
VU TRratz o/
Full-strength Chemistry: Oui‘ﬁ'-(}- /01
Parameter Sample Number: Control Batch:
1 2 3 10.07-42) 10.09.02.) (6-1{-02

FS}.IU.) 3.59 2173 7.71 3.85 ‘\%./qu 292
DO o o) . L (a 8‘ 0 qi\g/{é\
(mg/L) 20 | &4 | 7. " & 8.0
Conductivity P4
(mhos/em) jgo | 11z | o1 | 291 [P a3
Alkalinity :
(mg CaCOyL) bl L3 L2 A YA LO
Hardness
(mg CaCOJ/L) 1z k! 100 82 26 ez
Chlorine :
; LD. 2 ,
(me/L) 10 0.l0 L0106
Collection start date | 5y,.02 | 15-00-0| lo-i0-0Z
Collection end time .

Dbd| 49 2

2 0 %
Grab or Composite zx8hov e ~HowC 0
(duration) oonp CortosiTe Y coMlesiTS.
Temperature (°C) . . .
upon receipt 0.3°C 0.6C| 24¢C
Physical ﬂl e FALE fALe-
characteristics +an, AR TAM

(an | ceat C""'Aﬂf
Dates sample used  {/p.pg8.02 | /0-10-6Z | 10-12-0Z

/0.0902 \/p.J-0Z |/0.43-02

fo.14.02

ETS Project and 463
Sample numbers oz1008.0 | oL 1010.03{021012-07
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Species: Pimephales promelas

Client: -

Date: __/0.466.62
Vv -TRuatzd
Full-strength Chemistry: Ttk
Parameter’ Sample Number: Control Batch:
1 2 3 /6-03-02] 10.08.02.] 10-N-62.°
pH 134
(S.U) =731 7.72 -2.714 2.85 242
DO 171
(mg/L) .- 8. } 84 1.8 8.0 ﬁ,.g()( 8.0
Conductivity G
(umbos/cm) eo | 141 | a3 | 24l PReef| 83
Alkalinity ]
(mg CaCO5/L) L2 bz | §7 bl Lz L0
Hardness
(mg CaCOL) 86 €0 £2 £2 £6 fZ
Chlorine
X £ O
(mg/L) tb.10 6.10 | «0.10
Collection start date |}, 1.0z }6'08-02 1046-62
Collection end time 0 LS A 1242
) \ o Y A
Grab or Composite %hodb Zafoue. | ZHout
(duration) Comp | CHfsiTE CoMpSITE
Temperature (°C) 0.3°C 0.8¢ kdc
upon receipt ) ‘
Physical pote PALE PALL
characteristics tan, TAad AR
Clony | crente | cLent
Dates sample used | p.08.02 | /0.10.62 | 10-12.02
70.0%.02 | jp.11.02 |l0-13-02
fo-14-02
ETS Project and 483 . - _
Sample numbers 021008-05 | oz 101003 0z1012.0
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Species: Pimephales promelas
Client: Ty/A - 20200404

FL24 Date: /O~38.42
Daily Chemistry: YV~ TF4%
Concentration | Parameter 0
CONTROL | pH (S.U) {137.65 2.4y
"1 DO (mg/L) 8.0 3.3
Conductivity
(pmhos/cm) 29|
T |05 | asd
pH (SU) 385 | J.u0
y DO (mg/L) £.0 3.
.987/, | Conductivity
/0.4 (pmhos/cm) Zed : ]
cor |l s |2t [t [ | 247
pH (S.U) 384 [342 | 330|322 (363 | 152
DO (mg/L) £ 0 2. . : )
22/ Conductivity
224, (umhos/cm) 270
Temperature
0 b | o250
H(S.U) 182 137
DO (mg/L) £.0 .3
V) Conductivity -
X i P
(’Eeéx;xperature 5 4-1 25
pH (S.U) 1.80 X
DO (mg/L) &0 3.2
72 /. Conductivity
(pmhos/cm) Zlq
'(I;téx;lperature 24 7 251
pH(S.U) 359 |34
) DO (mg/L) £0 3.4
10 0 /. Conductivity
(umhos/cm) 180
(’Ecg;xperature 2 47 25|
pH (S.U.) 431 | Q4
Ttake [DO(mgl) 2 B,
Conductivity 0
/067 | (umhos/em) 1
cor | @A | wt |z | 750 | e | 247
Initial Final Initial Final Initial Final
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Species: Pimephales promelas
Client: 7/ Segooyan Date: __ /Jp.J&-462
“VV-TPiatd .
Day
Concentration | Parameter 3 4 5 6
CONTROL H (S.U.) 318a .41 3.89 1.30 4.33 392.¢5 33\ LAY
DO (mg/L) Y . 3.7 . 23 : : 0 48 .
C du L) ¥
mhosem | 302 290 301 313
}g‘p erature | 1.4 25.2 | 2d.4 299 ) 249 244 | 240 |25
pH (S.U) 304 1342 | 380 [ 33d (333 90<2.29 | 3.8
y DO (mg/L) 6.2 0 .3 o, 33 2.1
487. | Conductivi
1o 48 Gambovony. | 295 290 2495 30,
o g | ase [ s | 244 208 | 247 | 27| =
H (S.U.) 31 3.28 A8 |7, 34
DO (mg/L) 6.2 LB 2.3 L.
. Conductivity
224, (pmhos/cm) 281 235
(];g;]p erature 24.S 25.2 | 24.8 249 .
H (S.U.) 08 1326 | 384 | 929 [FoF 3.63<=p378 | 1.03
DO (mg/L) 6.2 | ©.B 3.3 33 b9 3.8 -8
. Conductivity _
43.9°1 (utzh:gcl:)t) 256 752 z5% 237
’(l;g;lpemmre 2¢4.< 2s.2 | 245 '2_‘1'.7 24.7 24.7 | 24.¢ 252
H (S.U) I8 1335 | 381 3,4 [T Qo4 2, | A.wz
DO (mg/L) 8.1 . T P . . EXN] 1.3
: Conductivity
72/ ( on ;s/cr‘g) 219 220 | 231
;{E’;‘peramm 24,2 .2 | zys 244 247 | #7 | ¢ 252
H (S.U) 182 [3.27 23 P75 1 3.63
DO (mg/L) 8-0 | by ) 8.0 X
. Conductivity
00/, | oy | 190, (87 zoo
;Eg;xperature 24. ¢ 25.2. 2.5 ?-‘/(i PAYR
pH (S.U) *36 | 3.25 | 7.99 Alow ’-_3}-%4
DO ) 3.9 b.F 8.0 -
100/, | umbosiem) 8 163 4
o | 2 Ve [ g | 204 | wg | 207 | 240 2% 2
Initial | Final | Initil | Final | Imitial Final Initial | Final
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Environmental Testing Solutions, LLC " page_ | o
Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCOy/L
Date analyzed | )b.15.02. Titrate samples to pH = 4.50 S.U.
Titrant normality and multiplier determination;
pHof Normality Normality (V) of H:SO, . pH Factor or Multiplier
Delonized | Titrant check Begin | End | Total = (5 ml Na;CO; x 0.05VE = (N x 50000)/ 100 m] sample
water ‘| reference | standard ml ml ml = (.25/E = N x 500
=4580. | number number (®) (acceptable range = 0.018 - 0.022)
15 |INgme | NssHO | 6.3 174 |12p 0,088 a9
slm [ o X OB '003.“
Laboratory control standard:
Reference True value | Sample Alkalinity (MV) | % RS=MV/TVx 100
standard number Tv) volume | Begin | End | Total Multiplier | . (mg CaCOyL) (acceptable range
(mg CaCOyL) (ml) ml ml ml =90 to 110%)
INROLS 100 100 |s24% |229 | 10 aa .aq Qg
’ 12.q
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S- D) /[(S+D)2]} x 100
number (ml) ml m] ml . (acceptable range = = 10%)
10.0202 | MHS Wo 224 {74.2 |v.3 A9 |5 (2 o
1D.07.p2 | Duphcate 100 |29.2 |34 | vz L [P w Lo
Matrix spike recovery:
Reference Spike value | Sample Spike alkalinity (A) .
standard number sv) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOyL) (ml) ml ml ml
IN ROLS 50 100 |m;z |ws|n3 | A4 120
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MVY=A-B (acceptable range
(mg CaCOy/L) =75 to 125%)
bl 59 (16%
Sample measurements: . .
Sample volume | Begin | End | Total ’ Alkalinity
Sample number Sample ID (m) ml ml ml Multiplier (mg CaCOy/L)
10.0).02 M its 10O 4os | 4.8 | 1.3 4.4 bz
p-05-02 Lo (32 | L2 | Gl
10-037.02 d.z 13Y |2 ol
N 134 | b5 | (. o
10.44:02 Bs |50 | 03 2
10- 1. 02 20 12321 | . Lo
(©- 1202 J’ 372, (304§ .3 w2
10.0802 | <<uwo H20 384 |44 | 3.5 35
100102 | St sp) 3 o 0.0 |03 |z0.3 y Z06

Reviewedby: | | Datereviewed: [ s pp0z. |
Z
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. Environmental Testing Solutions, LLC Page 3 of \
Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Anatyst P
Date analyzed [0.15.02. Titrate samples to pH = 4.50 S.U.
Titrart-wormudity wrd-multiplier detegmination: |
pH of Normality '\W pH Factor or Multiplier
Delonized | Titrant check | Begin | End | Total| = (5mlNs; : = (N x 50000)/ 100 ml sample
water reference | standard ml ml ml = 0.25/E \S\ML’()/
=4,580. | number number ®) (scceptable range = 0.018 - 0.022)
Laboratory control standard: |
Reference True value | Sample Alkalinity MV) | Y% RS=MV/TVx'100
standard number |  (TV) volume | Begin | End | Total | Multiplier | (mgCaCOy/L) (acceptable range
(mg CaCOyL) | (ml) ml ml ml =90 to 110%) |
IN&Bows” 100 10 | gy |za0|q8 | AaAa g 96%
Duplicate sample precision: \
Sample Alkalinity % RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S-D)/[(S+D)2]} x 100
number : {m}) ml ml ml (acceptable range = & 10%)
oziv10.03 | San oz | 100 1743 [asF| wd | 44 |° u3 o
3y Duplicate d 352422 | bS5 d Dy L7 |
Matrix spike recovery:
Reference Spike value | Sample Spike alkalinity (A)
standard number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOyL) (ml) " ml ml | ml
(RS 50 | oo {353 {nz| (5| 929 11
Sample alkalinity (B) Measured spike value (MV) % R=MV/SV100
{mg CaCOyL) MV=A-B {acceptable range
(mg CaCOJL) =75to 125"/0)
Y 4 Q7%
Sample measurements:
Sample volume | Begin | End | Total Alkalinity -~
Sample number Sample ID (ml) mi ml ml Multiplier (mg CaCO/L)
oziood.o |SQea 10y L 100 Il |32 |2 3.9 i
0z 1012 .07 + 3 3.3 [1Be | b.3 ' Lz
021008, 0S }OQN INT | 13¢ 114 | 0.2 bz
oz) 0i0. 03] | 2 il 2090 1763 | L.3 2
0z2id12.08 z 3 2uM 322 8.8 5%
pPac  L2s 3.5 |28%| b2 2
(dac  bzS 383 449 | b2 ol
myac | 79 0.0 |48 |48 |(d) 190
mgac 4 I |50 [qg |48 [) 120

’ J Date reviewed: l 16-28-07_. J




. * Page 82
Environmental Testing Solutions, LL.C Page | of

Total Hardness

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

Analyst
Date analyzed | 10O, 14.0Z

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 = (¥ x 50000)/ 50 ml] sample
number number (E) (acceptable range = 0.018 - 0.022) = Nx 1000
| lgepsp | INSS0g2- | 0.0 | 10.0 | 0.0 0.020 ZO
Laboratory control standard: ‘ |
Reference True value | Sample Hardness (MV) | % RS=MV/TVx 100
standard number Tv) volume | Begin | End | Total | Multiplier | (mgCaCoOyL) (acceptable range
(mg CaCOYL) | (ml) ml ml ml =900 110%)
INs310) 40 N0 |0 [Ral 24 20 42 oS
Duplicate sample precisior;:‘
Sample Hardness Y%RPD=
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {(5- D) /(S+D)2]} x 100
number (ml) ml ml ml (acceptable range = +10%)
S 4 2
O0.01-02 [mHs H20 | &8p (2.l (@30 |d] 20 a8
10-D1-07 | Purhes + |ao jzs 45| ¥ |[° 9o 852
Matrix spike recovery:
Reference Spike value | Sample Spike hardness (A)
standard number (svY) volume | Begin | End | Total | Multiplier (mg CaCOyL)
(mg CaCOyL) (ml) ml~ ml ml
INsgios S0 & 170 |B3| S Z0 130
! Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
(me CaCOL) " =75 to 125%)
Qo ‘40 ‘Oﬁa
Sample measurements:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
IV=ND (should be = 0 mg CaCOy/L) 50 0.0 |00 {00 ydel ND
10.0z02 | MHS 235|238 | 4.3 | 8o
10-05-D2 238 | 3z0| | | a4
©0-03-02 A 32,0 | 3.1 Y. B2
i g — |3gg |d0.2.] 41 gt
100902 Yol g | 43 Sk
10.11-02 1d.5 48,4 | o | 8z
01302 | o 0.0 |40 | Yo 80
10.08-02 SSW) K20 4o |wz | 2.2 4y
_ y :
ozc08-0l |S. Tegnd L3 |ge |25 ‘ 50

Note: If >15ml of titrant is used, sample must be diluted. ~ Reviewed by: L 9 I Date reviewed L{ 0-28-02~ J
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Note: If >15ml of titrant is used, sample must be diluted,

" Environmental Testing Solutions, LL.C Page_ 3 of
Total Hardness
(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCOy/L
Analyst |  [Agi
Date analyzed oo
Titr and multiplier déermx'nation: . -
Titrant | Normality —Begin End Total Normality () of EDTA PH Factor or Multiplier
reference standard ml \mi\-\m]\ = 0.2/E ) = (N x 50000)/ 50 ml sample
number number ’ (E) |~ Yweosptahle range = 0.018 - 0.022) = N'x 1000 )
——]
\P
Laboratory control standard:
Reference True value | Sample Hardness (MV) | % RS=MV/TVx 100
standard number T (TV) volume | Begin | End | Total Multiplier | (mg Caco,L) (acceptable range
(mg CaCOYL) |  (ml) ml ml mi = 90 to 110%)
INssiO 40 0 lea g4 |20 20 4O [oo
Duplicate sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total Multiplier | (mg CacoyL) {(S- D) /[(S+D)2]} x 100
number (ml) ml ml ml (acceptable range = & 10%)
21008.045QN 101t 8D |zl |5% | 34| zo |° 3z o
| e 680 |53 |as |38 ]| 20 K1 5.4%
Mairix spike recovery:
Reference Spike value | Sample Spike hardness (A)
standard number (sv) volume | Begin | End | Total Multiplier (mg CaCOyL)
(mg CaCOyL) (ml) ml ml ml
INs D) 60 |33 |uws' |5.8 | 20 e =jz0
Sample hardness (B) Measured spike value (MV) Y% R=MV/SVx100
{mg CaCOy1L) MV=A-B (acceptable range
(mg CaCO;/L) =78 to 125%) -
= B{4) L0670
Sample measurements:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml} ml ml Multiplier (mg CaCOy/L)
lank .
(should be = 0 mg CaCOyL) *
621010.03 |SON 101 2 50 W3 1824 2 20" 34
021012.071 d '3 15.2 |20.2| 5.0 100
62100d. 0S| SAN  INT | 202 124.5(4.3 Ble
021010.03 | Z 4.5 2855] 4-0 go
o21012.08 4 3 285 (32w | 4.1 Bz
04 AL b.2S . 32 322 | 4. az
021010.0Y-574 Cep P5 QH3S [O o4 .5345 dol | () Hio
| | pH 8.0 4s |g.z | 37 330
v_ | 5] v Jaz a3 [35 T 30

Reviewed by: L A
C/

|*  Date reviewed | j0-2¢.02-

i
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. Environmental Tatin; Solutions, LLC

Total Residual Chlorine

(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L

Meter: Accumet Model 25 pH/Ton Meter

29

’0'05 102—

Page _4O> as
Page__ 1 of _J
Iodide mémt: INROS)
Acid reagent: | |n)R0]
Slope: | 272 4

s R R R RS 0.10 mg/L 1.00 mg/L,
Reference standard number [} m I / NSSO‘T[
Note: For samples with a residual chlorine of > 1.0 mg/L, the calibration range roust be adjusted to bracket the chlorine levels of the samples.
Laboratory control standard:
Reference standard True value (TV) Measured value (MV) %Y RS=MV/TVx100
number R (mg/L) (mg/L) (acceptable range = 90 to 110%)
IN§509 | 0.50 0.54o 8 7.

Duplicate sample precision:

Sample Sample ID ‘Sample characteristics | Residual chlorine { %RPD = {(S - D) /{(S+D)/2]} x 100
number (mg/L) (acceptable range = 10%)
021008.0! |S Tokand 8 Colog 4 S co.00m|
Duplicate o D <0.00p5¢
Sampl;a measurements:
Sample Sample ID Sample characteristics Residual chlorine
number (mg/1)
Blank (should be = < 0.10 mg/L) £0.00840
0261008+ 03 | Ko ybueo W JTP an, (ldae 0.0524
p21008. 02| PnduispnCo. SA polsoun . CZLM, £0-0081'%
p21008-04 +TVR - &N Ol Pauﬁn Clign o.00dY .
021608-05 |73 - OON INT pa,u_ tan Cloa,.. £0.00433
]
— - /_

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

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
pumber (mg/L) (mg/L) (acceptable range = 90 to 110%)
Ip) S804 0.50 0. 545 /09 -
Reviewed by , If
) Date reviewed | /p- 2.




. Environmental Testing Solutions, LLC

e

Page 97
Page | of [
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L
* Meter: Accumet Model 25 pH/Ton Meter
Analyst (H Todide reagent: | WR Q5 Y
Date analyzed | ,n 10,02 Acid reagent: | Ji)Ra5g
Slope: 2.8
S ; 0.10 mg/L, 1.00 mg/1.
Reference standard number NSs09)
i 1 1N=509)

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

Laboratory control standard:

Reference standard . | True value (TV) Measured value (MV) Y% RS=MV/TVx100

number (mg/L) (mg/L) (acceptable range = 50 to 110%)
‘ As304] 0.50 () 503 [0o.7,
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)22]} x 100
number - (mg/L) (ncccptnble range = 10%)
oz1010.08And/50n CO S c0.00u94 .
JJ Duplicate A D L0.005L2

Sample measurements:

Sample Sample ID Residual chlorine
number (mg/L)
#) Blank (should be = <0.10 mg/L) “0.0091.3
sz1010-0\ | Koo ud o 0.0439
82101062 [ RA -SQAa) - 1D) L0. 008z
62181003 TYA- SN - INT £0.0032 2
) A
Note: All les were a.na]yzcd 1n excess of EPA recommended holding time (15 minutes) unless otherwise noted. Llo.00329
lolo O:-Tp 1007/, opn,
2 Laboratory control standard S
Reference standard True value (TV) Measured value (MV) Yo RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
ioell 0.50 0.490 6. 07.
Reviewed by B
’ Date reviewed Y4.2P. 02 -




Environmental Testing Solutions, LLC

Total Residual Chlorine

(EPA Method 330.5)

Matrix: Water, MDL = 0.10 mg/L

Meter: Accumet Model 25 pH/Ion Meter

Analyst | |4
Dateanalyzed | D -{2L O

0.10 mg/1,

1.00 mg/L

Reference standard number "\bsm |

NS | |

Todide reagent: | { NN DeH

Acid reagent: | [\)RDSG

Stope: | 23.73

«

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

Laboratory control standard:
Reference standard -+- True value (TV) Measured value (MYV) % RS=MV/TVx 100
number . (mg/L) . (mg/L) (acceptable tange = 90 to 110%)
RSSLA| 050 2434 944.6%

Duplicate sample precision: )

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

number (mg/L) (acceptab ;
ozigz .0\ qu‘d(.féon, (_o S £0.0974e, |

Duplicate 6 D s0.00 w0z _

San;ple measurements:
Sample Sample ID Sample characteristics Residual chlorine
number (mg/L)
Blank (should be =<0 10 mg/L) £0.00 ]2
pzi01z. 03 | FDYen ~ WOWITP 0.0241\
H 21012.61 ._Nﬂ -SR- 10l L0.00 L2
p1az 08 | TVA -SON - Tt it fan Mloac ~0.00483

—

/

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

Laboratory control standard:

Reference standard True value (TV) Measured value (MYV) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
_{NSHA 0.50 0.4p3 9264,
Reviewed by X

Date reviewed Chat-02.

o
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Sequoyah Nuclear Plant Biomonitoring
October 08-15, 2002

Appendix D

Reference Toxicant Test and
Control Chart



Test number

O 00N b W N e

10
1
12
13
14
15
16
Vi
18
19

20

Control and waming limits were established using the standard deviation of the ICy values comesponding to the 10*

Note:

Test date

12-12-01
01-04-02
02-05-02
02-13-02
02-26-02
03-28-02
04-23-02
05-07-02
05-23-02
05-24-02
06-04-02
06-11-02
08-06-02
08-13-02
08-20-02
09-10-02
09-17-02
10-01-02
10-01-02
10-08-02

7-d lCz; =

C’r =

S = ~
Sx10= Standard deviation corresponding to the 10® percentile CV. S, p=0.12, as determined by USEPA for the method and endpoint,

Standard deviation corresponding to the 25" percentile CV, Sy 95=021, as determined by the USEPA for the method and endpoint.

Sais=

CVs=

Environmental T'esting Solutions, LLC

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

7-day ICy¢ CT S Control Limits San Warning Limits Saas
(g KCVL) (g/LL KCl) CT-28 CT+12S CT-S,n CT+S,;,
057
063 060 004 052 069 0.07 048 p72 0.13
049 056 007 042 0.71 007 044 068 0.12
. 06l 058 006 045 0.70 007 046 0.70 0.12
065 059 006 046 0.72 007 047 071 0.12
056 0.59 0.06 047 0.70 “007 047 0.71 0.12
0.70 060 007 046 0.74 007 048 0.72 0.13
061 060 006 047 0.73 007 0.48 0.72 0.13
0.76 062 008 046 0.78 007 050 0.74 0.13
066 063 008 047 0.78 0.08 051 0.75 0.13
0.67 0.63 007 048 0.78 008 0.51 0.75 0.13
0.70 064 007 049 0.78 008 052 0.76 0.13
05s 063 0.07 048 078 008 051 0.75 0.13
0.58 063 007 0.48 0.77 008 051 0.75 0.13
063 063 007 049 0.76 008 0.51 0.75 0.13
061 062 007 049 0.76 007 0.50 0.74 0.13
064 - 063 007 0.50 - 0.76 008 0.51 0.75 0.13
060 062 0.06 050 0,75 007 0.50 0.74 0.13
0.47 062 007 047 0.76 0.07 050 0.74 0.13
0353 061 007 047 0.76 007 0.49 0.73 0.13

7-day 25% nhibition concentration. An estimation of the concentration of potassium chloride that would cause a 25%

growth for ihe test population.
Central tendency (mean 1Cy;).
Standard deviation of the IC;s values,

CoefTicient of variation of the 1C25 values.

recomunended by USEPA for the test method and endpoint.

USCPA Recomunended Control and Warmung Lumus,,

USCPA. 2000 Understanding and Accounting for Method Vanability in Whole Effluent Toxicity Applications Under the Nationa! Poll Discharge Elimi;

Waming Limit = Standard deviation comesponding to the 75® percentile CV S, 9= 038

Control Limit =

Protecuion Agency, Cincinnati, OH
Organisms obuained from Aquatic BioSystems, Inc

Standard deviation corresponding to tie 90™ percentile CV. 8,4, =045

' .
W

Control Limits

0.39 08!
035 0.77
0.37 0.79
0.38 080
0.38 0.80
0.39 0.81
0.39 038!
041 0.83
042 0.84
0.42 084
043 0.85
042 0.84
0.42 0.84
0.42 0.84
041 0.83
0.42 0.84
0.41 0.83
0.41 0.83
0.40 0.82
reduction in Pimephales

CT-Suas CT+Syu

and 25® percenule CVs  These ranges are more stringent than the control and waming lmity

ion Program. EPA-833-R-00-003. US Environmental

cv

007
0.13
0.11
0.11
0.10
0.12
0.11
0.13
0.12
0.12
0.12
0.12
0.12
0.11
0.11
0.10
0.10
0.12
0.12

10-08-02.x1s




7-d IG5 (g/L KCI)

1.2
1.1
1.0
0.9
0.8
0.7
0.6
0.5
0.4

0.3

Environmental Testing Solutions, LLC'

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

I I I I I I J I 1 I T ] I I I 1 I

Control Limits Set According to + 2 Standard Deviations.

-

l l

-y

" ”4 2,,
% e, ‘J“ q‘ %6 Qe: "“@ 2 % e:
Test date

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

the test population,
— — Central Tendency (mean IC,,)

- Control Limits (mean IC,; + 2 Standard Deviations)

%




d IC,, (g/L KCl)

7

1.2

1.1

1.0

0.9
0.8
0.7
0.6
0.5
04

03

Environmental Testing Solutions, LL.C

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

T T T I T T I T T T | T T T T, T T T T T

Warning and Control Limits Set According to 1 0" and 25" Percentile CVs.

o~

2 4 % % %
2 g 2, , 2, ' 0,
4‘%‘ ‘ex{%%.o‘:{%e“@q‘ @q‘@%"“@%”@"@%@
Test date

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

— — Central Tendency (mean IC,,)
—--— Warning Limits (mean IC, %5, |/, S, ;= 0.12, as determined by USEPA for the method and endpoint)

Control Limits (mean ICy £ S, 5, S5 55=0.21;as determined by-USEPA-for the method and endpoint)

W




Environniental Teéﬁng Solutions, LL.C

Potassium Chloride Chronic Reference Toxicant Data

Test number  Test date

1 12-12-01
2 01-04-02
3 02-05-02
4 02-13-02
5 02-26-02
6 03-28:02
7 04-23-02
8 05-07-02
9 05-23-02
10 05-24-02
1 06-04-02
12 06-11-02
13 08-06-02
147 08-13-02
15 08-20-02
16 09-10-02
17 09-17-02
18 10-01-02
19 10-01-02
20 10-08-02

Note.

PMSD = Percent Minimum Significant Difference

Precision of Endpoint Measurements

using Moderately Hard Synthetic Water

Control
Survival

(t0)]

95
95
97.5
100
100
100
100
97.5
100
97.5
100
100
97.5
100
100
100
100
97.5
100
97.5

for Pimephales promelas

Control Mean
Growth

(mg/larvae)

0.824
0.799
0.948
0.648
0.642
0.629
0.712
0.458
0.378
0.444
0.682
©0.650
0694
0.659
0.765
0.854
0824
0.750
0975
0.929

cv

0]

16.6
10.1
6.9
8.0
33
1.2
12.8
123
9.9
21.3
14.0
3.7
222
13.6
8.5
1.2
13.4
18.4
12.7
8.0

Average control growth {mg/larvae) = 0.713
CV = Coefficient of variation for control survival.
” Onaverage, the CV for control growth is 11,4% in Environmental Testing Solutions, LLC Punephales chrome

toxicity tests

CcT

for Control
Growth CV (%)

133
11.2
10.4
9.0

5.3

98

10.1
10.1
11.2
1S
10.8
1.7
1.8
11.6
11.0
1.1
115
11.6
1.4

Lower CV bound determined by USEPA (10" percentile) = 3.5%.
Upper CV bound determuned by USEPA (90® percentle) = 20%
MSD = Minimum Significant Difference

0.19
0.18
0.21
0.10
0.11
0.13
0.19
0.07
0.09
0.11
0.15
0.11
0.16
0.12
0.12
0.11
0.12
0.19
0.13
0.18

PMSD

A

235
220
222
15.5
16.5
214
26.2
154
225
25.0
221
16.6
235
17.5
16.3
12.5
14.6
25.4
12.8
19.5

oty

for PMSD (%)

228
22,6
20.8
20,0
20.2
21.1
204
206
21.0
211
20.8
21.0-
20.7
204
199
19.6
19.9
19.6
19.6

PMSD is a measure of test precision The PMSD 15 the minimum percent difference between the control and
treatment that can be declared statistically significant in a whole effluent toxicity test. On average, a sigpificant
difference occurs for Environmenta! Testng Solutions, LLC chronic toxicity tests when a toxicant reduces
Piumephales growth by 19.6% from the control
Lower PMSD bound determined by USEPA (10° percentile) =9 4%
Upper PMSD bound determined by USEPA (50" percentile) = 35%.

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

The tower and upper bounds were calculated by the USEPA ustng 205 tests conducted from 19 laboratones for Pimephales growth in chronic

reference toxicant tests

USEPA. 2000 Understanding and Accounung for Method Vanability in Whole Effluent Toxicity Applications Under the Natonal Pollutant

Discharge Eliminanon Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH.

Organums obtained from Aguanc BioSystems, Inc

10-08-02xls



PMSD (%)

40

30

20

10

Environmental Testing Solutions, LLC

" Precision of Endpoint Measurements

Potassium Chloride Chronic Reference Toxicant Control Chart

for Pimephales promelas
using Moderately Hard Synthetic Water

{ T I T T I I I 1 I 1 1 LB T
t

1 1 H !

| 1 1 |
2, 0, [/ [N 0, /) 0, 0, 2,
h, K, B B, % %y, %y, R, R,

: : 0‘)'. 2 > 2 2 2 A ., e, ‘o >
e Yo Ta Te e e e e 6 B % 2 % % %
Test date

7 4 7
2, %, 4%.
2 e e

—es— PMSD = percent mimimum significant difference. PMSD is the minimum significant difference
between the control and treatment that can be declared statistically significant.
— - Central Tendency (mean PMSD)

wesere Lower and Upper PMSD Bounds .
Lower PMSD Bound (10" percentile) = 9.4%, Upper PMSD Bound (90 percentile) = 35%

(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint)




p Environmental Testing Solutions, LL.C

Potassium Chloﬁde Chronic Reference Toxicant Test

(EPA/600/4-91/002 Method 1000.0)
Species: Pimephales promelas

PpKCICR Test Number: 3,

2agv il o

e

: [
Dilution preparation information: Comments: <
KC1 CHM mumber: Cimow
ion’ 50 g KCVL: Dussolve 50 gKClin 1-L
Stock preparation: Do o gKClin
Drlution prep (mg/L) 300 450 600 750 900
Stock volume (mL) 6 9 12 15 13
Dilucnt volume (mL) 994 991 988 983 982
Test organism information: 945 4 20 X Test information:
Organism age: £2Y4 Hyes oLD Randomizing template: | gD
Date and times organisms 10-G7-02 1030 To 1230 M5 | Incubator mumber:
were born between: 1230 44 1530 O 2
Organism source: ABS AatcH  1a-g1-02 Artemia lot number: Bs A
Transfer bowl information: | pH = Temperature = . Oven temperature: 1lo02'C
7 24.1°C Drying time: 19- Hoyets,
Daily feeding and renewal information:
Day Date Morning feeding | Afternoon feed‘{ng Test initiation, renewal, Analyst
time time or termination time

0 _lwoote2 | —3] 40 1S00 N

' lochoz| 7027 - 1630 1o Al

T e 100 % KeK

3 lo-11-o2 1014 L3 14is {J\k

¢ |o-12-02¢ Heo 100 iHzo ¢) \

* |ipuz-02 oSt 1600 42 ()(

s la-d-02. lon=2. [is 1433 C)(

7 {0-1S v T 4)'9 1520 KERK
Control information: Acceptance critena Summary of test endpoints: e
% Mortality: 2.5% <20% 7-day LC50 80,8
Average weight per larvae: 0.9258 2 0.25 mg/larvae NOEC S0

LOEC [£6'0)
1C25 $25.7




g ' o

PpKCICR Test Number: 3t

Survival and Growth Data
Day CONTROL 300 mg KCUL 450 mg KCVL
A B C D E F G H 1 J K L
0

Ioltojiojio]/of 0l Id]ie o110 101D

/0 1o lto oo lwo|i10] jo 0| /o |1
2 18 110 | 19110 | 0] 10|l /o | e lv0 ( 70| 0
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Larvae weight (mg) = A~ B

Calculations and data reviewed: % ‘
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PpKCICR Test Number, B¢

Survival and Growth Data

Day 600 mg KCUL 750 mg KCUL 900 mg KCUL
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Environmental Testing Solutions, LL.C

Chronic Whole Effluent Toxlcity Test (EPA/600/4-91/002, Method 1000.0)
Specles; Pimephales promelas

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

Test number: PpKCICR # 38 :
Test dates: October 8-15, 2002 Revelwed by: N
Coscentration (mg- Replicate Toltisl sumber of Tioal mumber of | A = Psa weight (mg) | B =Pan+ Larvae | Larvae weight (mg) Weight / akial sumber | Meas mrvival | Meas welght (mg) of Teroast roduction froem
Ken Isrvae tarvae . welght (mg) =A-B of larvee (mg) ") varbation (%) contred (K)
A 10 9 14867 24230 9363 05363
Control B 10 10 15012 25050 10038 10038 - 9715 0.9288 20 Not applicable
C 10 10 14 964 23220 B 256 08256
D 10 10 15 086 24 580 9494 09494 -
E 10 10 14913 231 960 9027 09027
300 ¥ 10 10 14984 23 750 8 766 0 8766 1000 0802 129 136
G 10 10 15 161 20430 $ 269 05269
[1] 10 10 15005 24040 903§ 09035
] 10 10 14 807 23 100 8293 ¢ 8293
450 J 10 10 15257 23 170 7913 07913 9758 0.8295 35 17
K 10 10 14 689 23 620 8931 08931
L 10 9 147717 22820 8043 0804)
M 10 7 14739 20 700 5961 05961
600 N 10 6 15 131 21 300 6169 06169 00 05793 60 114
[+] {4 7 14991 201370 5379 05379
P 10 8 14 646 20310 5664 0 5664
Q 10 2 15039 17070 203) 02031
R 10 4 14,797 18 320 3.523 03523
750 4 - 150 01178 3 T
S 10 3 15185 17.130 1945 0 1948 “ 64
T 10 ] 15149 16 360 1211 o121
U 10 3 14 751 17 280 2529 02529 .
900 v 10 2 15 160 16 840 1680 0 1680 150 01134 1042 s
w 10 ! 15054 15,380 0326 00326
X 10 0 0000 0000 0000 0 0000
Dunneli's MSD vatue: 01814 MSD = Mununum Significant Difference
PMSD: 195 PMSD = Perceat Munimum Stgmificant Difference

PMSD 15 a measure of test precision  The PMSD {8 the minimum percent difference between the control and treatment that can be
declared statistically significant in a whole effluent toxicity test On average, 2 stgnificant difference oocurs for Environmental Testing
Solutions, LLC chromic toxicity tests when & taxicant reduces Pimephales growth by 19 6% from the control (& ined through
reference toxicant testing) .

Lower PMSD bound determined by USEPA (10th percentile) =9 4%.

Upper PMSD bound detennined by USEPA (90th percentile) = 315%.

The lower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 lsboratories for Pimephales growth in

chronic reference toxicant tests

USCPA 2000 Understanding and Accounting for Method Vanability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Eiminatioa Program FPA-833-R-00-003, US Favironmental Protection

Apenty, Cincannaty, Ot

'
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Organisms obtained from Aquanc BioSystems, Inc 10-08-02.xls




Environmental Testing Solutions, LL.C

e 40
Statistical Analyses
Larval Fud Crowth sad Survival Test7 Dy Growth
Start Dusc oo Tex I PRKCICR, Sumple I REF-Ref Toxcant
Ead Desc vis02 Labmx ETS-Eov. Teang Sohshoos Sample Type KCL-Potaesrum chlonde
Sampie Detx: Provocot: EPAF 91-EPA Frestroaier Taxt Specren: PP-Pimephales promelss _
Commeanss:
Conc-amyL 1 2 J 4
D-Control 0938 Loo3s - 0xss 0.9454
300 09027 | 03768 05269 095038
430 a9y 07913 089t 0304
600 596t 05189 sy 05664
750 020t 03523 Q1948 a2
%00 02529 0.1680 0.0026 0.0000
Traasiorm: Ustrsasformed 1-Tafled Isowalc
Coac-ag/L Mean N-Mean Mezn M Max CYY% N +Seat Critical MSD Mean N-Mean
D-Coatrol 0.9288 1.0000 0.9283 0.3256 10038 2,047 4 0.9288 1.0000
Joo 0.5024 0.3640 0.8024 0.5259 0.9035 22944 4 13519 2.180 01814 03160 0.8788
430 0.829% 0.3931 0.5293 o o9 Sas4 4 L9 2180 0.1814 0.8150 08718
00 0.5791 0523 0.5793 0.5179 Q.8169 3960 4 0179 .68
150 02173 02344 02173 [ 8531} 03521 44528 4 02173 02344
900 T 0114 011 01134 0 0000 02529 104 151 4 Q1134 a2
Ausiliary Tests Stadstic Critical Skew Kurt
Shapuo-Wilk's Test indicates normal dustnbuscn (p > 0 01) 0834571917 0.80§ ~1715017481 3537392435
Bardect's Test indicates equal vanances (p = 0 08) 3026460171 9 21035099
Hypothesis Test (1-tall, 0.05) NOEC LOEC Chy TU MSDy MSDp MSB MSE F-Prob df
Dunneery Tet 430 >450 0.181629 0195271081 DOIT701936 0013842479 0 324476004 2,9
Linesr tnterpolation (80 Resamplet)
Polat my/L SD 95% CL{Ezp) Skew
cose 12349 1ms 3303 583 93 10147
ic10 2469 117.52 66 06 60195 0.1983
Icis 466 30 106 05 4129 51610 -1 09358 10
1c20 49624 na 13075 S4447 ~22520 69 ]
Lo ] 52567 4081 L3311 sS4 -4 1016 - ]
€40 60915 {BH 563 63 63724 £0.2280 08 4
1C50 647 63 1033 61998 68928 06529 07
" * indicates IC esnmate less than the lowest conceneranon ;
e 06 4
g os]
-
S04
0.3 4
02 -
’ ~ 0'1 d -
N " 0.0 T v T v
0 200 400 600 , 800 1000
Dose mg/L
Dose-Response Plot
12
14
08y 14ail, 0 05 levet
Pttt e e e N tesaceracccacaanatanonns of signif

7 Day Growth
o
(-]

bained from Aquatic BioSystems, Inc.
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PpKCICR Test Number: 3 &

MHS Control Chemistry:

Parameter ' Control Batch:

10.0Z42] j6-cp-02] 10 .02 |
pSI.IU.) 762 | 187 | 440
13;1(;/1,) . 76 | 18 | 49
Cond;xst;tcimvi)t}f 247 | o] 3%‘4
ﬁm%ﬁ) 6 L2 o)
%ﬁ;"é’;"é“b /D 32 s | €z

Acceptance Criteria JSor Daily Chemistry:

Acceptance Criteria
Concentration . (dilutions must be remade if the -
conductivity falls outside the
acceptable range)
CONTROL 280 - 360
300 mg KCVL, 840 - 890
450 mg KCVL 1100-1180
600 mg KCV/1, 1390 - 1460
750 mg XCVL 1660 - 1710
900 mg KCVL 1890 - 1950
KCl Stock 67000 - 76000
(25 g KCIL)

Ll - VPO

18
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PpKCICR Test Nurmber: Z"
3
Daily Chemistry:
Day
Concentration | Parameter 0 1 2
CONTROL | pH (S.U) 382 | 352 1H 1302 1342 (3.5 |
DO (mg/L) 1.8 | 35 . .0 . 3 |
Conductivi
mhovemy | 294 302 34 |
gg’pemmm 24.4 25.0 «.3- | 244 AT O P |
pH(S.U) 8.02
DO (mg/l:) ] ;
300 mg KCVL | Conductivity
(umhos/cm) 850 !
Temperature 1
co) 244 - : |
pH (S.U) 8.03 ek EIVEKEX] 49w [ 3.1 i
DO (mg/L) £.4 w . . %
450 mg KCVL | Conductivity
(umhos/cm) nz=
('Et('.:x;xpemture 24.4 25.0 .
H(SU.) 6o, 1981 19398 [93d 246 | Gz
DO (mg/L) —£584 ] 2. g.z | a.l 85 | 33 |
600 mg KCVL | Conductivity |
(pmhos/cm) 1341 1404 14o3 '
coperatre | o4 | co0 | 24 | 4.4 2y | eS|
PH (S.U) 805 | 302 |8oo |1eoc |T0o oS
DO (mg/L) £.4 2.8 6.2 . ;
750 mg KCVL | Conductivity i
(pmhos/cm) llgkla |
corr | z4d | aso . 4 |
pH (S.U) 0.00 | 3.65 | 801 | 3.0 (e | 932 |
DO (mg/L) 8.4 .0 .7 J 1396 85| 3. }
900 mg KCVL | Conductivity |
(pmhos/cm) ’ @55J 1850 lgef |
o e Jwo | 243 | 249 |20y | 2500
Initial Final Initial Final Initial Final
SHouie
L8500 9000 6980

AN G



PPKCICR Test Number: _3%

Day
xentration | Parameter 4 5 - 6
ONTROL | pH (S.U.) 93 1980 | 36312 3671 | 336 340 233
DO (mg/L) 6.1 . .0 -8 £ q
Conductivity
ymhosfem) | 3 12- 30| AtH
T tn
co |2l Jaud |2 o5z [ q 20 [ae | =2
PH (S.U) 8.00 | 3.5]
DO (mg/L) - 8.3 ,
mg KCI/L { Conductivity
(umhos/cm) 850 5
T
ol e | aqg | e 252 | 297 | 247 | 246 | .3
pH (S.U) .00 a8,
DO (mg/L) 8.3
K —=
"R | Gamtesamy” | 1126
T
) P 24.¢ | 242 | 2o | YT | 247 |2l |23
pH (S.U) doz 1388 199 |3wq | 6.0z [ 395 |AR 2.88
mg KCVL | DO (mg/L) 0.2 O .0 . 8.0
Conductivi
(amhogeny. | 139© 1283
({glperamre M | 2ds | 242 25.3
H (S.U) 803 |3 |80l | Juw |Bo2 | 797 | 8.0 |99
DO (mg/L) 8.2 E X 8.0 3 °
mg KCVL | Conductivity
(pumhos/cm) [zt YA
({ec‘;’pe“““"‘ 24.b e {02 252 1 247 V291 | 290 | 263
pH (S.U) Bid | W ¥ 1803 909 807 | Baz L6160 |59
- DO (mg/L) 8.3 3 . -0 .
mg KCVL | Conductivity y
" | (umhos/cm) I8 59 L85k (BLs
. ('I;E!;lperature 24.4 2'-}@ .z | 262 %.7
Initial Final Initial Final Initial Final Initial Final
atycie bbgjo o0 6 F300 870

lats
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Environmental Testing Solutions, LL.C

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

Test number  Test date 7-d ICy cr S Control Limits Saw Warning Limits Sazs Control Limits cv
(g/L. NaC1) (g/L NaCl) CT-28 CT +128 CT-Su1p CT+Sgy, CT-S,3s CT+8,, '

1 03-07-01 104 ' .
2 04-04-01 1.02 103 00! 10!} 106 008 09s 111 018 0.86 1.20 001
3 05-09-01 1.10 105 004 0.97 1.14 008 - 097 1.13 0.18 0.88 1.2 004
4 06-06-01 107 106 003 099 113 008 098 114 0.18 0389 1.23 003
5 07-10-01 105 106 003 100 1.12 008 098 14 0.18 089 1.23 003
6 08-08-01 102 105 003 099 1.11 008 097 113 0.18 088 1.22 003
7 09-12-01 102 105 003 098 L1l 008 097 L13 0.18 0388 1.22 003
8 10-10-0) 103 105 003 099 1.10 008 097 1.13 0.18 . 088 1.22 003
9 11-01-01 100 104 003 098 L10 008 096 1.12 018 087 1.21 003
10 12-05-01 105 104 003 098 1.10 008 096 T L12 018 . 087 1.21 003
¥ 01-09-02 091 103 005 093 113 008 095 L1l 018 086 1.20 00s
12 02-05-02 107 103 005 094 1.13 008 0.95 1.11 0.18 086 1.20 005
13 03-19-02 103 103 005 <094 112 008 095 L11 018 086 1.20 004
14 04-09-02 103 1.03 004 0.94 1.12 008 095 L1 0.18 086 1.20 0.04
15 05-07-02 105 103 004 095 1.12 008 095 L1 0.18 086 1.20 004
16 06-04-02 106 104 004 095 112 008 096 1.12 0.18 087 1.21 004
17 07-09-02 1.03 104 004 095 112 008 096 1.12 0.18 087 1.21 004
18 08-06-02 1.05 104 004 096 1.12 008 096 .12 0.18 087 1.21 004
19 09-04-02 105 104 004 0% - 111 008 096 L12 0.18 087 1.21 004
20 10-08-02 103 104 004 096 L1 008 096 1.12 0.18 087 1.21 004

Note: -d 1Cy5 = 7-day 25% inhibition concentration An estimation of the concentration of sodium chloride that would cause a 25% reduction in Ceriodaphnia

reproduction for the test population
CT = Cenlral tendency (mean 1Cy;)
S = Standard deviation of the ICys values,
S = Standard deviation Eoncsponding 1o the 10® percentile CV. S410=0 08, as determined by USEPA for the method and endpoint.

Si2s = Standard deviation comrespondtng to the 25 percentile CV Sa 5= 0 17, as determined by the USEPA for the method and endpoint,

CV = Coeflicient of variation of the ICys values,

-

Control and waming linits were established using the standard deviatton of the 1C54 values comesponding to the 10°® gnd 25* percentile CVs  These ranges are more stringent than the contro} and wamning limits recommended

by USEPA for the test metliod and endpoint
Waming Lumit = Standard deviation comesponding to the 75 percentile CV. Sy q95=045
Convol Lnnt=  Standard deviation cormesponding 1o the 90 pertentile CV, Sqy =062

USEPA, 2000 Understanding and Accounting for Method Variability 1n Whole Effluent [ oxicity Applicaons Under the Natiana! Pollutant Discharge Eliminanon Program. EPA-833-R-00-003, US Environmenta] Protection

Agency, Cincinnati, Ol

10-08-02xls




7-d IC,4 (g/L NaCl)
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Environmental Testing Solutions, LLC

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

]

T T I I 1 ] I } | T } I T R I 1 1 U

Control Limits Set According to + 2 Standard Deviations.

!

1 ! 1 ]
% Y2 G 2 % R % % % % B % %
7 ‘g % H K

%, %:0, %, a\to‘) f‘i@ %, % % q(@ ‘Q%

e T e o
Test date

—«— 7-day IC,, = 25% inhibition concentration. An estimation of the concentration of
sodium chloride that wonld cause a 25% reduction in Ceriodaphnia seproduction

for the test population.
—— — Central Tendency (mean IC,))

-------- Control Limits (mean IC,;+ 2 Standard Deviations)

g




7-d IC, (2/L NaCl)
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Environmental Testing Solutions, LL.C

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

T T T T T T T T T T T T T T T  —

1

Warning and Control Limits Set According t0' 10" and 25" Percentile CVs.

b

—

1
‘0\‘: a [4 o, ﬂa 0(9‘ 0-9. /« //. I‘,‘ 0/‘ 0‘,. a, a9 o‘t [] 0)‘ [ 9, b7
ey By K, R %, %, 8, %, %, R, %, e, R, n, %, k&, % P
2 5 o % % B e B B & @ @ %

Test date

—s— T-day IC,, = 25% inhibition concentration. An estimation of the concentration of sodium chloride that
would cause a 25% reduction in Ceriodaphnia reproduction for the test population.

— — Central Tendency (mean IC,,)
— -— Warning Limits (mean IC,;+ S, |, S, ;= 0.08, as determined by USEPA for the method and endpoint)

-+ Control Limits (mean IC,5+ 8, 4, S, 55=0.17; as determined by USEPA for the method and endpoint)

P




Environmental Testing Solutions, LLC

Precision of Endpoint Measurements

Sodium Chloride Chronic Reference Toxicant Data

nuT:!:er Test date
1 03-07-01
2 04-04-01
3 05-09-01
4 06-06-01
5 07-10:01
6 08-08-0t
7 09-12-01
8 10-10-01
9 11-01-01

10 120501
11 01-09-02
12 02-05-02
13 03-19-02
14 04-09-02
15 05-07-02
16 06-04-02
17 07-09-02
18 08-06-02
19 09-04-02
20 10-08-02

Note

CV=

MSD =

PMSD =

c[’ =

for Ceriodaphnia dubia
using Moderately Hard Synthetic Water

Control Control Mean

Survival Reproduction cv cr MSD FMSD cr
for Control )
() (offspring/female) (%)  Reproduction %) for PMSD (%)
) CV (%)

100 24.0 8.3 24 10.1
100 250 . 10.0 92 2.9 11.8 109,
100 279 8.9 9.1 1110 11.0
100 278 5.8 82 3.5 12.5 113
100 25.0 9.4 8.5 28 11.2 11.3
100 309 24 75 2.7 8.7 10.9
100 28.6 6.6 7.3 2.7 9.4 10.7
100 249 8.8 7.5 2.5 9.9 106
100 27.0 6.5 74 3.1 1.6 10.7
100 248 9.1 76 438 19.5 11.6
100 275 757 7.6 4.5 163 12.0
100 23.1 0.1 7.8 26 11.1 11.9
100 263 8.6 7.8 3.0 1.2 11.9
100 262 123 8.2 2.8 10.7 11.8
100 273 8.1 82 23 8.4 1.6
100 26.0 9.9 8.3 38 14.7 11.8
100 29.5 8.0 83 35 1.7 11.8
100 28.4 10.4 8.4 2.7 9.5 1.6
100 314 6.7 8.3 3.0 9.5 1.5
100 31.1 9.2 83 2.9 9.4 11.4

Average control reproduction (offspring per female) = 27.1

Coeffictent of vanation for control reproduction.

On average, the CV for control reproduction is 8.3% in Environmental Testing Solutions, LLC
Lower CV bound determined by USEPA (10" percentile) = 8.9%.
Upper CV bound determuned by USEPA (90° percentle) = 42%
Minimum Significant Difference

Percent Minimum Significant Difference .
PMSD is a measure of test precision. The PMSD 1s the minumum 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 Solutons, LLC chronic toxicity
tests when a toxicant reduces Ceriodaphnia reproduction by 11.4% from the control.

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

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

Central Tendancy (mean Control Reproduction CV or mean PMSD)

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

USEPA. 2000. Understanding and Accounting for Method Variabulity n Whole Effluent Toxicity Applications Under the
National Pollutant Discharge Elmunation Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnat, OH.

10-08-02.xls



Environmental Testing Solutions, LL.C

Precision of Endpoint Measurements

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

PMSD (%)
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Test date

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

— - Central Tendency (mean PMSD)

Lower and Upper PMSD Bounds )
Lower PMSD Bound (10" percentile) = 11%, Upper PMSD Bound (90" percentile) = 37%

(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint.)

.
LA




Environmental Testing Solutions, LLL

Sodinm Chloride Chronic Reference Toxicant Test

(EPA/600/4-91/002 Method 1002.0)
Species: Ceriodaphnia dubia

Date Time  Analyst CdNaCICR Test Number: _27F
Teststart | JD.08.57. Wik Al
Testend | -|Q- |$-02 [037 A
Dilution preparation information: Comments:
NaCl CHM number; CMM_wo
- 100 g NaCl1 (dissotve 50 g NaCl in 500 ml
Stock preparation: A otis) gNaClin
Dilution prep (mg/L) 600 800 1000 1200 1400
Stock volume (mL) 9 12 15 18 21
Diluent volume (mL) 1491 1488 1485 1482 1479
Test organism information: Test information:
Organism age: 2z4 hoves Od Randomizing template: | HLUE.
Date and times organisms | j0-01-02. 1S14 10 (%04 Incubator number: 7.
were born between: )
Organism source: 10-01-02 A+B YCT batch: ARS | 10.0)-02
Transfer bowl information: | pH = §. 93 Temperature CC)= 2s.0 | Selenastrum batch: AOs| yp.0l.02
CONTROL ) Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 | 8 9 [ 10
T [ Yomepmied | O Ol 0l 0 ol O] Al o0 [0
Adult mortality | ! [ T I S5 I U S O I O
2 Young produced (&) C 1o 10 o 1O &) Ol O 1O
Adult mortality — - L — | U — L - LS
3 Young produced '—l S (WANNT S s 3 L-\r q \_\ <
Adult mortality U O e w1 ]
4 Young produced o @) O O O O O 1O Qf O
Adult mortality | l v | w | Wl w ~1
5| Yomgprodueed | 1] 1 TO ] 131 12| tz vz (ad [ 1 ['2]14
Adult mortality | ] ] o] | L. —| - | L
6 Youngprodueed | 12 | I [ 1R[ 17]1d O 'S W | ] g
Adult mortality o [ — w [ [ (- ] | e
7 Yomgprodueed | A~ [ (N 1 O | O el o] O OO0
Total young produced 2,7 28’ 30 34 3/ 30 3' 3' 32_ 37
Final Adult Mortality C | | ot -1 1] C_ [ -
X for 3™ Broods X A X | s | 2< S| A< S>< | =2<<| S<
Calculations and data reviewed: —J(
Test Renewal, Feeding, and Randomization Record Label
Mon Tue Wed Thu . Fri Sat Sun
Date Ia- 0ot jo-0f 1010 le-t a2, i3
Time S22 e 53 b 13 U g};__j
I i W
Shelf =8 B g Bl
Control information: Acceptance critenia Summary of test endpoints (mg NaCVL):
% of Male Adults: o7 <20% 7-day LC50 > K00
% Adults having 3° Broods” | /007 280% NOEC 800
% Mortality: 0% <20% LOEC {060
Mean Offspring/Female: 3l 1 > 15.0 ofspring/femmale. | ChV qu.d
% CV: 4.2%., <400 % 1C25 1026. 9




Environmental Testing Solutions, LLC

Page2at/

CdNaCICR Test Number: 27

600 mg NaCl/L Survival and Reproduction Dat
N Replicate number .
Day 1 2 3 4 5 6 7 8 9 10
1 Ymgpodweed | D | O O O | O10O Ol 10 10
Adult mortality L. (N L- L L- s it _
2 Young produced |~ Ol Ol aal O © O ol o6lo
Adult mortality \_, [ _ ] ] | « —
T | Fome et TS 9 1919 S q 14
Adult mortality | U] | Ul ul U Ly g W N -
[ Ympodued | O] O] QIO TS [ OlO Ol OO
Adult mortality 1 [ L | | W I | U O
5 Yomgprodueed 112 | 12 [ 1D [ IS I4[TO[V13 19 12|14
Adult mortality Ul U] C] ] O C o L
6 [ Yomeprodueed | (2] [ I 1d 172 1 TIHl Ol lS
Adult mortaltty L.. | | — . [E B S
[ JYomepiel f Ol Ol lOlOolle T O sd
Fotalyoung produced 28 133 |24 |31 |30 |3l |32]32] 30| 23
Final Adult Mortality L ] |\ [ I ] - —
Concentration:
% Mortality: (] 7
Mean Offspring/Female: 306.9
% Reduction from Control: | g.(.7,
Calculations and data reviewed: ¥
800 mg NaCl/L Survival and Reproduction Data ‘
Replicate number
Day 1 2 3 4 s 6 7 3 9 10
1 Young produced O O O (@) O O ()] (@] O @)
Adult mortality L L L L L S I Y L
2 Young produced ) D D) Q O O O O O O
Adult mortality |\ R PR I et [ ([ [ (- —_ [ [ W
o Youepodueed 1 oo |1 S |[S IS YIS [S [S TG
Adult mortality Cl o C C [ C — Ol O
4 Young prodaced 0_ ? O Q| O (@) (@) O @ O
Adult mortality (- (- L | L _ | | -
5 | Youngprodueed | J) O [U] [IS (19 | (2] /0 V12 |31 9 |
Adult mortality w L_ L L w l\ _ o T _
6 Young produced I(a , |L-‘ |S z. { (p O | 2 L{ &)
Adult mortality L [ . | | | - L - _
7 Young produced O 4 ol O 10O O | 1S Q 10 12-
Total young prodaced 32 2(? 30 as 30 3/ i %&( 27 2] s
Final Adult Mortality ] - U — |- L | O
} lo-zt.-clé\
Concentration:
% Mortality: 0%
Mean Offspring/Female: 2. b
% Reduction from Control: | ¢.47, |

Calculatipns and data reviewed:



Environmental Testing Solutions, LLC Page3 ot 7

CANaCICR Test Number: 27

1000 mg NaCl/L Survival and Reproduction Data
Replicate namber
Day 1 2 3 4 5 3 7 s 9 10
1 Young produced 0 () glo Qo 0] 0 0] (&) &)
Adult mortality | L Ll L [ (9 [ L C
2 Yomgprodueed | O | O 106 o lo lo 10 (OH/o)
Adult mortality (- v — — -
3 | Yomeprobend T 953535 [ 3914
Adult mortality [ (- | vl wu ] \— L.
¢ e ] TG TOTT Ol OlOJO [T A
Adult mortality S O e [ O N Iy (- (o S -
§ | Yomgprodueed [ 10 [ 1Q |12 | VD1 & IO | 1O Y
Adult mortality = I = I N v I S T
6 Young produced 1S O i1 12-1 | \3 1\ (Y e)] {
Adnit mortality 1 [y T - . [ Ul o O
7 Young produced | () 12 O ) £ (&) O e |y 2| O
Total young produced 2< | =t 2_} ; o / q 2 |z¢ 27 . c/ 20
Final Adult Mortality |- C C [0 [ L _ | - [ __
Concentration:
% Mortality: o174
Mean Offspring/Female: 26.0
% Reduction from Control: | 1,.47

Calculations and data reviewed: 5{(

1200 mg NaCl/L Survival and Reproduction Data
. Replicate number
Day 1 2 3 4 5 3 7 3 9 10

1 Young produced O O (@) (@] (@] (&) (&) (@] (©) Q
Adult mortality | { A - = S - C | ¢ |

2 Young produced R Ne @) O o 10 O O OHNGO)
Adult mortality — [ S R I C — S D

3 Young produced /o) 3 O ®) (®) 2 | .3 O O NG
Adult mortality Ll Ul Clt Clp ]l el Cbe e

4 Young produced O (8] \3 O (@) @) O O &) <o
Adult mortality U] U CTr T &« O ] u oo

S | Yomepodeed [ 3] ) | 0] [ O] 1] | O] 0 |O
Adult mortality o ol © — (W | - i ]

6 Young produced 3 o) Ll @ (o o R O |3 \
Adult mortality | C| C C U ] O] u -

7 Young produced O O &) (@) Q ) Q \ O @)
Total young produced 3 q - 2. A q l 2 / 37 ‘j[
Final Adult Mortality .- Cd U U T TT — L [

Concentration:

% Mortality: aZ
Mean Offspring/Female: 6.1

% Reduction from Control: | £p. Y%

Calculations and data reviewed: 5{_«1



D

Environmental Testing Solutions, LLC

Paged ot 7

CdNaCICR Test Number: ) 1

1400 mg NaCV/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced [®) o) (®) O O O (@) O (@) (@)
Adult mortality L.l L L. ' w [ — [ C
2 Young produced (’) ®) O O O O O O O O
Adult mortality U U] ol O w S —
3 Young produced ) (&) O NN @) (D) (@) (@) O
Adult mortality — U ] ] O )
4 Young produced 1 O O O I @) O O &)
Adult mortality (. | - _ ] | | S ]
5 Young produced L{ o O O 3 O > O O |0
Adult mortallfy ] U] O C Ul U] OO
fprmeie | \ 1 OTO O] Ol o T L 1Ol 0TS
Adult mortality O U ' [ Cl| D [t
7 Young produced (&) &) o) < ') 5 O RY, Q
Total young produced G o Io) O L{ S 4/ 0 (9] -3
Final Adult Mortality O _ (SIS [ [ 1 D 1=
Concentration: -
% Mortality: 207,
Mean Offspring/Female: 2.2
% Reduction from Control: | 92.57,

Calculations and data reviewed: l‘



"Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1002.0)

Species: Ceriodaphnia dubia

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

Test number; CdNaCICR #27
Test dates: October 8-15, 2002 Revelwed by: /.,)/Mm
{
Concentration Replicate number Survival | Average reproduction CReme 0‘" Percent reduction frem
. \{ ) coatrel ('A)
{mg/L. NaCl) I 3 3 4 5 P 7 8 9 10 (%) (offspring/female)
Control 27 28 30 34 3l 30 3 31 32 37 100 311 92 Not applicable
600 28 33 29 k]| 30 3 32 32 30 33 100 309 54 0.6
800 32 28 30 k] 30 3l 30 27 31 25 100 29.9 923 39
1000 25 26 27 30 19 26 26 27 24 30 100 260 12.0 164
1200 3 4 7 12 6 9 12 1 3 4 100 6.1 63.0 80.4
1400 6 0 0 0 4 5 4 0 0 k} 80 22 110.9 929
Dunnpett's MSD value: 2,923 MSD = Minimum Significant Difference
PMSD: 9.4 PMSD = Percent Mimmum Significant Difference

PMSD is a measure of test precision The PMSD is the minimum percent difference between the control and treatment that can be declared
statistically significant in a whole effluent toxicity test On average, a significant difference occurs for Environmental Testing Solutions, LLC ¢hronic
toxicity tests when a toxicant reduces Ceriodaphnia reproduction by 11.4% from the control

Lower PMSD bound detenmined by USEPA (lO“I percentile) =11%.

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

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

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




Environmental Testing Solutions, LL.C

Statistical Analyses
a—“,"sll'ﬂnllldl!.y-“‘ Test-Reproducth
Sart Date:  §0/2/02 Tet D> CANaCICR Sample [D- REF-Ref Taxscaat
End Dute: [ {48773 LabID- ETS-Eav. Testmg Sotuons Sample Type NACL-Sodium chloride
Sample Date: Protocol . EPAF 91.EPA Freshwater Test Specica CD-Cenodapha duing
Comments
Conc-aag/L, 1 2 3 4 5 [ 7 3 Ed 10
D-Coatrol 27000 28 000 30 000 34000 31.000 30.000 31.000 31000 32.000 37.000
600 28.000 33000 29 000 31000 30.000 31.000 32.000 32.000 30000 33.000
200 32.000 23.000 30.000 35.000 30 000 31000 30.000 21.000 31.000 25.000
1000 23000 26 000 27.000 30.000 19 000 "26 000 26 000 27.000 24.000 30.000
1200 3.000 4.000 7000 12.000 6 000 9.000 12,000 1000 3.000 4.000
1400 6000 0000 0000 0.000 4.000 5.000 4.000 0000 €000 3.000
Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L Mean N-Mean Mean Min Max CVY% N -Stat Critical MSD Mean N-Mean
D-Coanol 31100 £.0000 31100 27 000 37000 9151 10 31100 1.0000
600 30.900 09936 30900 23 000 33000 5383 10 0.156 2287 2923 30.900 09936
800 29900 09614 29 %00 23000 35.000 9254 10 0939 2287 2921 29 900 09614
*1000 26 000 08360 26 000 19 000 30 000 12027 10 3990 2237 2923 26 000 038360
*1200 §100 01961 6100 1.000 12.000 62.996 0 - 19557 2287 2923 6 100 01961
*1400 2200 0.0707 2200 0000 6 000 110927 10 22608 - 2287 2923 2200 0.0707
Auxiliary Testy - Statsde Critcal Skew Kurt
Kolmog D Tatind normal distnib (®>001) 0735521972 1035 0.130465747 0 157285946
Bartletr's Test indicates equal vanances (p = 030) § 050591469 1508631706 -
Hypotheys Test (1-tail, 0 05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob dr
Dunncr's Test 300 1000 894 427191 2923066691 0093989283 1759346667 817037037 23E-34 5,54
Linear Iaterpolaton (80 Resamples)
Pownt mg/L SD 95% CL Skew
1Cos 3132051282 39 17(7353 533 6076555 873.3362691 -1 4549
“IC10 8979487179 54 19916836 7672638839 961 7269737 08434
IC1s 9776923077 39 31064085 875 7670773 1009 83257 09661 10
120 1011.256281 1576437826 953 7145833 1024 765496 22154 09
Ic2s 1026 884422 9011151569 1006 663923 1039 706422 02877 ]
[Ca0 1073768844 768929744 1058 848531 1083.553333 00946 08 4
ICs0 1105025126 7757388513 1091412451 1122220187 00342 07 J
. : 06 4
s
8 054
204
© .
03 4
0.2 4
Q1
00 T v
Q 500 1000 1500
Dose mgi.
Dose-Response Plat
4
.35 3

Reproduction
8 N

1-tail, 0.05 level
of significance

15 1

10 ] B

5 3 [
p

0 v v r v

L I R B B

3

10-08-02.xls



Lnvironmental ‘L'esting dolutions, LLC

CdNaCICR Test Number: 2 Z

MHS Control Chemistry: .

Parameter Control Batch:
[0:07072) loA-02 { io-tk o,

pH .
U 3.8z | 1.e1 | 146
DO
(mg/L) 3.8 -1.€ 1.4
Conductivity
(pumbos/em) zay | 3 5*53‘\
Alkalinity -
(mg CaCOy/L) b\ bz | LO
Hardness
(mg CaCOyL) 82 b £2

Acceptance Criteria for Daily Chemistry:

Acceptance Criteria
Concentraﬁon (dilutions mustbqremadz if the
conductivity falls cutside the
acceptable range)
CONTROL 280 - 360
600 mg NaCl/L 1390 - 1590
800 mg NaCVL 1780 - 1970
1000 mg NaCVL 2190 -2370
1200 mg NaCU/L 2550 -2740
1400 mg NaCUL 2910 -3160
NaCl Stock 110500 - 116300

T



Environmental Testing Solutions, LI.C

Page 6 ot 7

CdNaCICR Test Number: 27

Daily Chemistry:
Day
Concentration Parameter 1 2
pH (SU) 182 e |33 38w | 392 | 1.4as
DO (mg/L) 3.¢ 8.1 ] ]
CONTROL Conductivity :
‘ (pmbos/em) 2a4
. | Temperature :
CC) 24.4 24.4
pH (8. 8.0l 1.63
DO (mg/L) £.2 8-|
600 NaClVL Conductivity
(Toét;xperamre 24. L{ > q 4 ‘ .
pH(S.U) 8.03 3863_|33¢ |3Avw | 805 | 8.05
DO (mg/L) £.4 8.\ ] . .
800 mg NaCl/L Conductivity
(umhos/cm) ’ 5, s i
corerere | ouy | 249 22 5.7 |4 | 249
pH(8.U) g.04 3.9 | 3 q(p 49%F | 8.04 | 8.0%
DO (mg/L) £.5 o.\ . ) .
1000 mg NaCl/L. | Conductivity
(umhos/cm) Zzoo
T tu
(o‘(‘-:‘;’l)era re 24.4 24.9 2.2
PpH(S.U) 8.03 290 |3 9w
DO (mg/L) p.6 . . .
200 mg NaCVL | Conductivi -
el i 2555
o | agy | 244 [ 202
pH (S.U) 8.04 340 '1} q&
DO (mg/L) £.b 8.7 ;
1400 mg NaCl/L (Cond:;tlc;:)ty 2430 ’24 19
ot Initial Final Initial
08909 108 200 11100




Environmental Testing Solutions, LLC

Page7 ot 7

CdNaCICR Test Number: Z7

. Day
centration Parameter 4 5 6
pH (5.U) 297 | =95 | Y81 [ 341 | 1.6 808 | 49c ] 3.8
DO (mg/L) 8.1 3.8 E=T) c .8 , 19 39
NTROL Conductivity !
(umhos/cm) 3z 3ol 34
(Tog;lpemmm 4. f 25y 22 24.4 4.6 | =]
pH (S.U.) 8-00 a9 | 8.m0 208 |go4 348
DO (mg/L) . 6.\ B.O 8[ 1.8
NaCVL | Conductivi -
" | Gamhoeny | 1525 52 | [50%
e | e f2sa | Mz 244 | 246 | 25,
pH (S.U) B8Oz | 604 e.c4 3.0% 8.06 | 8.0
DO (mg/L) 8.0 8.0 8.0 8. 8 19 -
imgNaCVL | Conductivi
é; ’ (p(;::hgs/cm‘?)ty 1 B4Z 1833 | 1835
< legm™™™ | 2ub | 250 | 2z 249 | #¢ | %0
pH (8.U) 803 | 6.1 8.05 8.10 8.0F | 8.02.
DO (mg/L) 8.1 8.0 8.0 8.1 O 8-0
)0 mg NaCVL | Conductivi
e (L:;:h:s/c;:)ty 2232 2205 ik
cOIEIE ML | g | 2z 299 | 246 | z5.0
pH (S.U) bod | 8.09 8.0p a.11 8.0 | 8.03%
DO (mg/L) 8.2 8.0 6.0 ) 8.0 8.0
00 mg NaCl/LL | Corductivity -
(pmhos/cm) 27554 2510 2570 2wok.
({g;lpemmre 24 | oo |z | MG | 27 | 249 | 240 | %O
pH (S.U.) 8.05 | 8,4 pod 1804 1805 184S lang | 8.02
DO (mg/L) 8.2 8.1 8.1 8.7 8.0 | 6. ¢ 8.0
00 mg NaCUL E:;:ggsclnc:)ty 29 55' 71 2a2%F 2909
E;E?pmm zd.6 | 2. 4.2 | 24.9 2497 | 29.9 246 | 2s5.0
Initial* | Final Initial Final Initial | . Final Initial Final
, 00




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

Nome__ _T\E_LSEQ_H(XA_HELEEA_R. FlA_N_T___ _ DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _BOX2000 ___
o _(INTEROFFICESB2AY __ __ _ TN0026450 103 G F - FINAL
— —-—-SODDY-DAISY __ TN37384 _ _ _ _ _ _ PERMIT NUMBER DISCHARGE NUMBER | LOW VOL. WASTE TREATMENT POND
Foclify _TVA - SEQUOYAHNUCLEARPLANT EFFLUENT
location HAMUTONCOUNTY- _ ONTORING PERIO
YEAR | MO DAY YEAR | MO DAY, . .
** NODISCHARGE [ | **
. ' From| 02 | 10 | 01 Tol[ 02 | 10 | 31
ATIN: Jerry D. Osborme . NOTE. Read instructions before completing this form
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE Ahkhkhkik Fkdkkhkk . . skt dekolr e 13 / 3] GRAB
MEASUREMENT 7.2 8.9 (12) 0
00400 1 0 0 su
EFFLUENT GROSS VALUE i B
SOLIDS, TOTAL SUSPENDED SAMPLE dokkkkdekk
' MEASUREMENT 15 149 (26) 13 17 (19)
00530 1 0 0 LBS/DY MG/L
EFFLUENT GROSS VALUE : \ 3 Vi
Oll. AND GREASE SAMPLE < FekdkkAkx < <
; MEASUREMENT <44 48 (26) 5 5 a9
00556 1 0 O LBS/DY MGI/L
EFFLUENT GROSS VALUE L :
FLOW, IN CONDUIT OR THRU 03 e ke Fekdkkkk Lbbdbdbdd .
TREATMENT PLANT (03)
50050 1 0 O MGD
EFFLUENT GROSS VALUE
SAMPLE
SAMPLE
£\
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER [ Certify under penalty of law that this document and all attachments were prepared undermy | i ; TELEPHONE DATE
direction or supemvision tn accordance with a system designed to assure that qualified
Richard T. Purcell personnel properly gather and evaluate the inf tion submitted Based on my inquiry of the
wh ge the system, or those p directl ble for gathann :
. the mfo?;;uon, the m?ormatlon su:mltted Is ?:o !:?best of my ;::wx:;;zuan:c; b:hce,f,gtrue. " nvyonmental Supervisor 423 843.7630 02 11 14
Site Vice President accurate, and complete | am aware that there ars significant penalties for submitting false SoHATURE OF PRINCIPAL EXECUTIVE
informatian, including the posstbility of fine and impnsonment for knowing violations REA
TYPED OR PRINTED . OFFICER OR AUTHORIZED AGENT éODE NUMBER YEAR| MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reforence all altachments here

EPA Form 3320-1 (REV 3/39) Previous editions may be used , Page 1 of 1




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

Neme___ TVA - SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No 2040-0004
Address _BOX2000 . . __
o _(INTEROFFICES8-2AY _ _ _ TN0026450 107 G F - FINAL
———SQDDY-DAIRY ___TN37384 _ PERMIT NUMBER DISCHARGE NUMBER | METAL CLEANING WASTE POND
Foctity_ _TVA -SEQUOYAH NUCLEARPLANT __
location HAMIWTONCOQUNTY_ MONTORING PERIO EFFLUENT
YEAR | MO | DAY YEAR | MO | pay

*** NO DISCHARGE -XX b

ATIN Jerry D. Osborne From| 02 | 10 [ 01 | To|l 02 | 10 [ 31 [x]
NOTE" Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE dkkdkkkk dkkkkkik e dkkhAkkA
MEASUREMENT . 2

waiw

00400 1 0 O

EFFLUENT GROSS VALUE RS k:
PHOSPHORUS, TOTAL (AS P) SAMPLE *kkkkdkik v deded kR N hek AR KR A ARRRARRE

MEASUREMENT , a9
ooees 1 0 O e MGI/L
EFFLUENT GROSS VALUE
SOLIDS, TOTAL SUSPENDED SAMPLE [P dekokok ki o KRR ARRNK dedkkdkok ko

MEASUREMENT ) (19)
00530 _1 0o o0 R b MGI/L
EFFLUENT GROSS VALUE L . . DALY W%
OIL AND GREASE Rk kkkkk v Rk dkkkkr Khkkkkkk (19)
00556 1 0 0 i MG/L
EFFLUENT GROSS VALUE
COPPER, TOTAL (AS CU) SAMPLE [P dk ek kkkk v Fkkhhkhk Rk kA

MEASUREMENT a19)
01042 1 0 0 bl MG/L
EFFLUENT GROSS VALUE
IRON' TOTAL (AS FE) SAMPLE dekkkkdrkk kRkkddkdok v dkkhkhkd Wk e e ke ( 1 9)

’
01045 1 0 0 o MGI/L
EFFLUENT GROSS VALUE
FLOW, IN CONDUIT OR THRU (03) .
TREATMENT PLANT
50050 1 0 0 MGD bl
EFFLUENT GROSS VALUE
- Fal
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER | Certify under penalty of law thatthis document and all attachments were prepared under my N TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified ' R
Richard T. Purcell personne! properly gather and evaluate the information submitted Based on my inquiry of the
who ma: th tem, or tho directl! ble & theri
. e nformetion, e nfrmation submtied . ta he best of my knowiedge and belef, e, - Enyjronmental Supervisor 423 8437630 | 02 | 11 | 14
Site Vice President accurate, and complete 1am aware that thers are significant penalties for submitng false “SENATURE OF PRINCIPAL EXECUTIVE
|information, including the possibility of fine and imprisonment for knowing violations
OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO | DAY
TYPED OR PRINTED N CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here
No phosphate bearing chemicals were employed No Discharge this Period

'

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




PERMITTEE NAME/ADDRESS (Include Facillty Name/Location If Different)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved
Neme__ _T\_/f\;S_E_QEO_Y/iHHU_CIﬁAE P_LA_NT_ . DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _BOX2000 _ ____ __ __ __ __ ____ ____ __ __
o _(INTEROFFICESB-2AY _ TN0026450 110 G F - FINAL
— — . SODDY-DAISY_ __ IN37384 __ _ __ __ ____ PERMIT NUMBER DISCHARGE NUMB RECYCLED COOLING WATER
Facllity _TVA-SEQUOYAHNUCIEARPLANT EFFLUENT
Location_HAMILTONCOUNTY ONTORING_PERIO
YEAR | MO DAY YEAR | MO DAY
*** NO DISCHARGE
. From{ 02 | 10 | 01 | To| 02 | 10 | 31 :
ATIN' Jerry D Osborne NOTE: Read Instructions before completing this form,
PARAMETER QUANTITY ORLOADING QUALITY OR CONCENTRATION NO. |FREQUENCY { SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

PH SAMPLE et e dokhdkkh v [Far——

MEASUREMENT (12)
00400 1 0 0 b 3 6! i 1)
EFFLUENT GROSS VALUE NIMU
SOLIDS, TOTAL SUSPENDED SAMPLE dkdkdedodkk Frdkkeddkd o dkkkhikhk + kRkkkidkk

MEASUREMENT a9
00530 1 0 0 bl MG/L
EFFLUENT GROSS VALUE = DAILY MX
Oll. AND GREASE SAMPLE Ak kkkk Fkkkkdkk v ook *h Ak kkokk

MEASUREMENT a9
00556 1 0 O e MGI/L
EFFLUENT GROSS VALUE
COPPER, TOTAL (AS CU) SAMPLE v 1o

MEASUREMENT (19)
01042 1 0 0 e MGI/L
EFFLUENT GROSS VALUE
IRON, TOTAL (AS FE) SAMPLE *kkdkkkk Fkkkkkik . wkkRhkkk KhRRNIAR

MEASUREMENT ‘ (19
01045 1 0 0 PER'M!T. e MGI/L
EFFLUENT GROSS VALUE s
PHOSPHORUS, TOTAL (AS P) SAMPLE [FererararurI Wk dek ok o Whkdkdkk hkdkhkhk

MEASUREMENT (19)
00665 t 0 O .- FERMIT. e MGI/L
EFFLUENT GROSS VALUE 2
FLOW, IN CONDUIT OR THRU SAMPLE ek haladeddebuiadd .
TREATMENT PLANT MEASUREMENT (03)
50050 1 0 0 ERM MGD b
EFFLUENT GROSS VALUE

NAME/TITLE PRINCIPAL EXECUTVE OFFICER' | Certify under penalty of law that this document and all attachmants were prepared under my ® ( N g TELEPHONE DATE
direction or supervision in accotdance with a system designed to assure that qualified
Rlchard T. Purcel! personnel properly gather and evaluats the information submitted Based on my inquiry %: mKe
hi th tam, or th directh ble fo erin .
. fhe nformaton, the mformation submitted 5, ta the bost of my knowisdge and belie, s, virpnmental Supervisor 423 8437630 |02 | 11 | 14
Stte Vice President accurate, and ccmplet& tam aware zal !heredaire significant ;;e;\:nltles for sut'ammmg false SIGNATURE OF PRINCIPAL EXECUTIVE
informatton, including the possibility of fine and impnsenment fof knowing victations AREA
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT P NUMBER YEAR] MO | DAY

No Discharge this Period

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

EPA Form 3320-1 (REV 3/99)

Previous editfons may be used

Page 1 of 1




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

NATIONAL POLLUTANT DISCHARGE EUMINATION SYSTEM (NPDES)

MAJOR Form Approved.
N.C!m_e__ _T\_/_ALSEQEO_Y_A_HEU_CLEAEEAN__ o DISCHARGE MONITORING REPORT {DMR) (SUBR 01) OMB No 2040-0004
d
1 W — TNO26450 116 G_| F-FiNAL
— ——SODDY-DAIRY __ IN37384 ___ _ . __ __ PERMIT. NUMBER DISCHARGE NUMBER | BACKWASH
Foclity . _TVA - SEQUOYAH NUCLEAR PLANT __ EFFLUENT
location _HAMIWTONCOQUNTY_ _ _ _ ONITORING_PERIO
yeaR | MO | Day YEAR | MO | DAY
“* NODISCHARGE [ | *=
. From{ 02 | 10 | 01 Tol o2 | 10 | 31

ATIN: Jerry D. Osborne NOTE. Read instructions before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY | SAMPLE

EX OF TYFE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYS!S
DEBRIS, FLOATING (SEVERITY) SAMPLE Fhkwd ARk Fdkkdbk e lehadaintododd foladaiabieob 0 0 1/31 | VISUAL
MEASUREMENT (00)

01345 1 0 O veer PASS=0
EFFLUENT GROSS VALUE FAIL=1

SAMPLE

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

FERVL

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER || Certity under penalty of law that this document and all attachments were prepared under my ( TELEPHONE DATE
direction or supervision In accordance with a system designed to assure that qualified
Richard T. Purcell personnel properly gather and evaluate the information submitted Based on my inquiry of the
person of persons who manage the system, or those persons directly responsible for gathenng
the information, the information submitted 1s , to the best of my knowledge and belet, true, Enjironmental Supervisor 423 843-7630 02 1 14
Site Vice President accurate, and complete |am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations OFFICER OR AUTHORIZED AGENT AREA NUMBER VEAR| MO | DAY
TYPED OR PRINTED CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here
Operations is required once per shift to perform visual inspections.

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

Page 1 of 1




PERMITTEE NAME/ADDRESS  (Include Facllity Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved
Nome__ _T@;SEQEO_Y&ﬁLEEAE&ANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address BOX2000 _ _ . _ _ : -
- — . ONTEROFFICESB2AY  _ _ _ _ TN0026450 1 17 G F - FINAL
— e SODDY-DAISY __ IN37384 ______ ______ PERMIT NUMBER DISCHARGE NUMBER | BACKWASH
Foclity_ _TVA - SEQUOYAH NUCLEARPLANT EFFLUE
location HAMITONCOUNTY  _ _ _ _ __ __ _— — — ONTORING PERIO NT
Mo_| pay R | MO _| DAY
*** NO DISCHARGE ] | o
ATIN. Jerry D. Osborne From| 02 | 10 | 01 | To|{ 02 | 10 | 31
NOTE: Read instructions before completing this form
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FrReQuENCY | SAMPLE
EX OF TYPE
. AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSE
DEBRIS, FLOATING (SEVERITY) SAMPLE kA Ik dkkkak v HRhk Ak hkdkkkk 0 0 1/31 | VISUAL
‘ MEASUREMENT (00)

01345 1 0 0O e PASS=0

EFFLUENT GROSS VALUE

FAIL=1

SAMPLE
MEASUREMENT

MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER || Certify under penalty of faw that this doecument and all attachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified
Richard T. Purcell personnel properly gather and evaluate the information submitted Based on my inquiry of the
person or persons who manage the system, or those persons directly responsible for gathering 7
. . the Information, the information submitted is , to the best of my knowledge and belief, true, - EnYironmental Supervisor 423 8437630 (02 | 11 | 14

Site Vice President accurate, and complete | am aware that there are significant penalties for submitting false SeNATORE OF PRINCIPAL EXECUTIVE
tnformation, including the possibility of fine and imprnisanment for knowing violations OFFICER OR AUTHORIZED AGENT AREA NUMBER VEAR| Mo 1 DAY

TYPED OR PRINTED CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here
Operations is required once per shift to perform visual inspections.

EPA Form 3320-1 (REV 3/39)

Previous editions may be used

Page 1 of 1




PERMITTEE NAME/ADDRESS (Include Facility Name/Location If Different)
Nome__TVA - SEQUOYAH NUCLEAR PLANT

ATIN Jerry D Osborne

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)
DISCHARGE MONITORING REPORT

MAJOR

{DMR)
(SUBR 01)

TN0026450

118 G F - FINAL

PERMIT NUMBER

ISCHARGE NUMBER

ONIT:

RING PERIO

EFFLUENT

YEAR

MO

DAY,

YEAR,

MO D

From| 02

10 | 01 | To| 02

10 | 31

Form Approved,
OMB No, 2040-0004

WASTEWATER & STORM WATER

** NO DISCHARGE

NOTE: Read instructions before completing this form.

PARAMETER

QUANTITY OR LOADING

QUALITY OR CONCENTRATION

AVERAGE

MAXIMUM

UNITS

MINIMUM

AVERAGE MAXIMUM

UNITS

NO,
EX

FREQUENCY
OF
ANALYSIS

SAMPLE

TYPE

OXYGEN, DISSOLVED (DO)

00300 1 0 O
EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

dededed dededed

ddrk ek ik i

o

whEw

edsdededede ko dedededede de e

2.

AILY:MN

(19)

MGI/L

SOLIDS, TOTAL SUSPENDED

00530 t 0 O
EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

KAKAKAIK

drdedrdrk ok v

i

2222222 3

e drde ey ok

a9

SOLIDS, SETTLEABLE

00545 . 1 0 O
EFFLUENT GROSS VALUE

Fededed ey

kkkkkkid

hkkkhhhk

FLOW, IN CONDUIT OR THRU
TREATMENT PLANT

50050 1 0 O
EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

(03)

MGD

(25)

ML/L

ARRRRAAK

RkAkRAkk ’

e

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |t Certify under penalty of faw that this document and alt attachments were prepared under my ( TELEPHONE DATE
direction or supervision 1n accordance with a system designed to assure that qualfied
Richard T. Purcell personnel properly gather and evahrate the information submitted Based on my inquiry of the
Iperson or persons who manage the system, or those persons directly responsible for gathenng ( :
. the information, the information submitted 1s , to the best of my knowledge and belief, true, Erywonmental Supervisor 423 843-7630 02 11 14

Site Vice President accurate, and completa | am aware that there are significant penalties for submitting false SGENATURE OF PRINGIPAL EXECUTIVE

information, including the passibifity of fine and imprisonment fot knowing violations
FFICER R G AREA
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT il NUMBER YEAR| MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Refsrence all attachments here

During this reporting period, there has been no flow from the Dredge Pond other than that resulting from rainfall,

EPA Form 3320-1 (REV 23/99)

Previous editlons may be used
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