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Tennessee Valley Authority, Post Office Box 2000, Scce,-228;. “ennessee 37379-2000

January 16, 2002

State of Tennessee

Department of Environment and Conservation
Division of Water Pollution Control

401 Church Street, 6th Floor Annex
Nashville, Tennessee 37243-1534

Attention: Ms. EvelynHaskin, Enforcement & Compliance
Dear Ms. Haskin:

TENN,ES.SEE VALLEY AUTHORITY - DISCHARGE MONITORING REPORT FOR
SEQUOYAH NUCLEAR PLANT (SQN)

Please find enclosed the follow-up fourth quarter biomonitoring Discharge Monitoring
Report (DMR) of January 2002 for SQN. Please contact me at (423) 843-6700 if you
have any questions or comments.

Sincerely, .
/@/CC CQL,? 6“ /Zﬁxﬂg
Diedre B. Nida '
Environmental Supervisor

Signatory Authority s
for Richard T. Purcell : '
Vice President

Sequoyah Nuclear Plant

Enclosures: 2 (original & copy)
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
AN Washington, D.C. 20555
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NAME/TITLE PRINCIPAL EXECUTIVE OFFICER _|[! Certity under penalty of law that this document and all attachments were prepared under my -— s TELEPHONE DATE
direction or supesvision in accordance with a system designed to assure that qualified (Ql« /// ya
Richard T. Purcell personnel properly gather and evaluate the information submitted. Based on my inquiry of the ,/(_/Q ( .
person of peisons who manage the system, o those persons directly responsible for gathering : i
. . . the information, the information submitted is , to the best of my knowledge and belief, true, Environmental Supervisor 423 843-6700 02 01 16
Site Vice Presiient cctae and complel. s ovare W e rosnfcan pnal o subitng elze | SIGNATURE OF PRINCIPAL EXECUTVE
’ ’ O G AREA U
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT pdvet NUMBER YEAR| MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all atftachments here

Repeat Fathead Minnow Test for fourth quarter 2001 was sampled from 1/2/2002 to 1/7/2002. Report is attached.

EPA Form 3320-1 (REV 3/39) Previous editions may be used
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January 15, 2002
Diedre B. Nida, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT NO.
TN0026450, REPAET FATHEAD MINNOW TEST, JANUARY, 2002

Attached are two copies of the subject report for submission to the state of Tennessee. The
report provides results of compliance testing using fathead minnows. UV treated Outfall
101 samples were tested during this study, in addition to routine (non-treated) samples, to
help determine the cause (eliminate the effect) of the low statistical sensitivity and highly
variable survival among replicates within treatments that occurred in the study conducted
with Outfall 101 samples collected December 9-14, 2001. Each UV Treated concentration
was placed in a 40 WATT Rainbow Lifeguard UV Sterilizer for 1 minute to remove
possible pathogenic interferences. I have also included a copy of the report for your
records.

Side by.side comparison of untreated Outfall 101 samples and ultra violet light (UV)
treated Outfall 101 samples showed no toxic effects to fathead minnows in either test. The
resulting [Cas values, for both tests. were > 100 percent.

Fathead minnow survival and growth in untreated and UV treated intake samples were not
significantly different from the control, based on Homoscedastic t-Tests.

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

(e 2R e .
Cynthia L. Russell
Biologist

Environmental Engineering Services- West
CEB 3A-M

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



 TENNESSEE VALLEY AUTHORITY
- TOXICITY TEST REPORT

INTRODUCTION/EXECUTIVE SUMMARY

D
2)
4)
5)
6)
8)

10)

16)

17)

18)
20)

Facility/Discharger: Sequovah Nuclear Plant/TVA  Report Date: January 15. 2002

County/State: Hamilton/Tennessee 3) NPDES Permit #: TN0026450

Type of Facility: Nuclear-fueled electric generating plant

Design Flow (MGD): 3.266

Receiving Stream: Tennessee River (TRM 483.6) 7) 1Q20:2.992.4

Outfall Tested: 101 9) Dates Sampled: Januarv 2-7. 2002

Flow on day(s) sampled (MGD): 1600, 1606. 1598. 1602, 1604. 1600

Pertinent site conditions: No unusual conditions reported.*

Test Dates: January 4-11, 2002 13) Test Type: Short-term Chronic-definitive

Test Species: Fathead Minnows (Pimephales promelas)

Concentrations Tested (%): Untreated Outfall 101: 10.98. 22.0.43.9. 72.0. 100.0
Untreated Intake: 100.0

UV Treated OQutfall 101: 10.98. 22.0. 43.9. 72.0. 100.0
UV Treated Intake: 100.0 :

Permit Limit Endpoint (%): Outfall 101  ICys=43.9

4 .
Test Results (%):  Untreated Outfall 101: Pimephales promelus: 1G5 > 100
UV Treated Outfall 101: Pimephales promelas: 1Cys > 100
Facility Contact: Diedre B. Nida 19) Phone #: (423) 843-6700

Testing Lab Name: Environmental Testing Solutions, LLC

'21) Lab Contact: Jim Sumner A 22) Phone #: (828) 862-8193

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

*Production/operation data will be provided upon request or in the event toxicity exceeds permit

limits

L
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23) Notes:

UV treated Outfall 101 samples were tested during this study, in addition to routine (non-
treated) samples, to help determine the cause (eliminate the effect) of the low statistical
sensitivity and highly variable survival among replicates within treatments that occurred in
the study conducted with Outfall 101 samples collected December 9- 14,2001. Each UV
Treated concentration was placed in a 40 WATT Rainbow 'Lifeguard UV Sterilizer for 1
minute to remove possible pathogenic 1nterferences

Untreated and UV treated samples collected from Qutfall 101 exhibited no toxicity to P.
promelas based on the applicable permit limits, ICys = 43.9 percent. Resulting ICss values
for both Untreated and UV treated effluent were > 100 percent. Fathead minnow survival
and growth in Untreated and UV treated intake samples were not significantly different from
the control, based on Homoscedastic t-Tests.

METHODS SUMMARY

Samples
1) Sampling Point: Qutfall 101

~2) Sample Type: Composite

3) Sample Information:

Date/Time Date/Time Arrival | Initial Date/Time

ID Collected Received Temp. TRC* Used

(MM-DD/Time) (MM-DD/Time) (°0) (mg/L) (MM-DD/Time)

(EST) . (EST) - (EST)
101 01/02-0918 to 01/04 0814 0.8 <0.10 01/04 1403
01/03 -0818 01/05 -1410
Intake 01/02- 1013 to 01/04 0814 0.6 <0.10 4 . 01/04 1403
01/03- 0913 . 01/03 -1410
101 01/04- 0935 to 01/05 1336 0.4 <0.10 01/06 -1400
01/05-0939 01/07 -1409
Intake 01/04- 1032 to 01/05 1336 0.6 <0.10 01/06 -1400
01/05- 0932 01/07 -1409
101 01/06- 1328 to 01/08 0816 1.0 <0.10 01/08 -1407
01/07- 1234 01/09 -1431
. 01/10-1217
Intake 01/06- 1351 to 01/08 0816 0.8 <0.10 01/08 -1407
01/07- 1251 01/09 -1431
01/10 -1217

*Total residual chlorine.

4) Sample manipulation:

Untreated samples of Outfall 101 and Intake were warmed to test temperature (25.0 +
1.0°C) in a warm water bath.
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Test Organisms

1) Source:
2) Age:

Pimephales promelas
Aquatic BioSystems. Inc.
23.5-25.5 hours

Test Method Summary (See Appendix A for additional information)

1)

2)

.7)

8)

9)

Test Conditions

Test Duration

Dilution/Control
Water

Number Replicates

Animals per Replicate

Test Initiation -
(Date/Time)

Test Termination
(Date/Time)

Test Temperature

Pimephales promelas
Static. renewal
7 davs

Moderatelv Hard
Svnthetic Water

4
10

01/04/02/1403 EST

01/11/02/1420 EST

Mean = 24.6°C
(24.0°C-25.5°C)

Physical/Chemical Measurements: Hardness. alkalinity, total residual chlorine. and
conductivity were measured at the laboratory in each 100 percent sample. Daily
temperatures were measured in one replication per test concentratior. 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, McKmne\Mlle,
CA).
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TOXICITY TEST RESULTS (See Appendix C for Bench Sheets)

1) Results of a _ Pimephales promelas Chronic/ 7-d _ Toxicity Test
(Genus) (Species) (Type/Duration)
‘Conducted 01/04/02 - 01/11/02  Using Effluent From Untreated Outfall 101
(mm/dd/yy) (mm/dd/vy) - (number)
Percent Surviving
Test Solutions (time intervals used ; days)
1 2 3 4 3 6 z
Control 100 98 98 98 98 98 98
10.98% Effluent 100 95 95 95 95 95 85
22.0% Effluent _lﬂ 100 100 98 98 98 98

43.9% Effluent
72% Effluent
100% Effluent
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Intake 100 100 100 100 100 100 100
IC>5 Mean Dry Weight (mg)
Test Solutions (Replication)

- 1 ' 2 3 4 Mean
Control 0.819 1.119 0.982 0.963 0.971
10.98% Effluent 1.067 0.959 0.329 1.066 0.855
22.0% Effluent 1.097 0.989 0.939 1.085 1.027
43.9% Effluent 0.962 1.004 0.983 1.018 0.991
72% Effluent 0.977 0.946 0.822 1.018 0.941
100% Effluent 1.005 0.963 0.978 1.132 ;. 1.020
Intake 0.989 1.036 1.086 0.901 . 1.003
IC,5 Value > 100% Calculated TU Estimates © <1.0 TUc
95% Confidence Limits Permit Limit 2.3 TUc

Upper Limit =NA
Lower Limit=NA

"NOTE: TUc = 100/ IC3s



2) Results of a_Pimephales promelas_ _ Chronic/ 7-d _ Toxicity Test
(Genus) (Species) (Type/Duration)
Conducted 01/04/02 - 01/11/02  Using Effluent From UV Treated Outfall 101
(mm/dd/yy) (mm/dd/yy) (number)
Percent Surviving
Test Solutions . (time intervals used - days)
11 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
10.98% Effluent 100 100 100 100 100 100 100
22.0% Effluent 100 100 100 100 100 100 100
43.9% Effluent 100 100 100 100 100 100 100
72% Effluent 100 95 95 95 95 95 95
100% Effluent 100 100 100 100 100 100 100
[ntake 100 100 100 100 100 100 100
ICs5 Mean Dry Weight (mg)
Test Solutions (Replication) } '
1 2 3 4 Mean
Control 1.089 - 1.041 0.987 1.161 1.070
10.98% Effluent 0914 1.146 1.042 1.157 1.065
22.0% Effluent 0.927 1.003 0.994 1.043 0.992
43.9% Effluent 1.004 0.928 1.055 1.026 1.003
72% Effluent 0.685 1.058 - 1.000 1.022 0.941
100% Effluent 1.031 0.981 0.891 0.796 0.925
Intake 1.009 0.838 0.956 0.980 0.946
ICas Value > 100% Calculated TU Estimates * <1.0 TUc , .
95% Confidence Limits Permit Limit 2.3 TUc
Upper Limit=NA
Lower Limit =NA
"NOTE: TUc = 100/ ICys
3) REFERENCE TOXICANT TEST RESULTS (See Appendixes A and D)
Species Date Time Duration | Toxicant Results (IC;5)
Pimephales promelas | 01/04/02 1431 7-days KCl 487.8 mg/L

Sh..




SUMMARY/CONCLUSIONS

Unireated and UV treated samples collected from Outfall 101 exhibited no toxicity to 2. promelas
based on the applicable permit limits. Resulting IC,; values for both Untreated and UV treated
effluent were > 100 percent. Fathead minnow survival and growth in Untreated and UV treated
intake samples was not significantly different from the control, based on Homoscedastic t-Tests.

L7



Appendix A

ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

Tests were conducted according to EPA/600/4-91/002 (July 1994) using four replicates. each
containing ten test organisms, per treatment. Test vesséls consisted of 400-mL beakers, each
containing 250 mL of test solution. [2]

DEVIATIONS/MODIFICATIONS TO TEST PROTOCOL

The third renewal using the last samples collected was conducted greater than 1 hour from the
test initiation time to meet the required 72-hour hold time.

DEVIATIONS/MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST ORGANISMS

The concurrent reference toxicant test conducted on this batch of fish was just below control
chart ICys limits. The resulting endpoint was 0.015 mg lower than the -2SD lower boundary.
Two SD allowed a reduction of 22.6 percent from controls, while the reference toxicant results
were reduced 24.9 percent from controls. Previous reference toxicant tests conducted within 30-
days by both ETS and the culture lab were within bounds and this was the first outlier in 18 tests
ETS has performed (one outlier in twenty is expected). If animals were more sensitive. effects
would have been more likely in the effluent tests and both effluent tests clearly showed no
toxicity. Both tests far surpassed both survival and growth test acceptability criteria.

PHYSICAL AND CHEMICAL METHODS

A,

1)

Reagents. Titrants, Buffers. etc.: All chemicals were certified products ysed before
expiration dates (where applicable).

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

Temperature was measured using EPA Method 170.1.
Dissolved oxygen was measured using EPA Method 360.1.
The pH was measured using EPA Method 150.1.
Conductance was measured using EPA Method 120.1.
Alkalinity was measured using EPA Method 310.1.

Hardness was measured using EPA Method 130.2.



9) Total residual chlorine was determined 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. [2] Any known
deviations were noted during the study and are reported herein.

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

1) Test Type: 7-day chronic tests with results expressed as [Cys values in g KCI/L.
2) Standard Toxicant: Potassium Chloride (KCl crystalline)
3) Dilution Water Used: Moderately hard synthetic water.

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

REFERENCES

1) NPDES Permit No. TN0026450.

2) Lewis. P. A..D.J. Klemm. J. M. Lazorchak. T. J. Norberg-King. W. H. Peltier, M. A. Heber. Short-
Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater
Organisms, EPA/600/4-91/002 (July 1994). ’

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

4 .
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Sequoyah Nuclear Plant Biomonitoring
January 4-11, 2001

Appendix B

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
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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-January 7, 2002

Date Sodium Towerbrom | . .PCL-222 PCL-401 CL-363 | Cuprostat-  H-130M
hypochlorite ) ) PF

mg/L. TRC mg/L TRC mg/L mg/L mg/L.  |mg/L Azolej] mg/L

Phosphate Copolymer |-DMAD Quat
03/12/1998 0.016 - - - - - -
03/13/1998 0.015 - - - - - -
03/14/1998 0.013 - - - - - -
03/15/1998 0.030 - - - - - -
03/16/1998 0.013 - - - - - -
03/17/1998 0.020 - - - - - -
03/18/1998 0.018 - - - - - -

09/08/1998 0.015 - 0.014 0.005 - - 0.021
09/09/1998 0.003 - 0.031 0.011 - - -
09/10/1998 0.014 - 0.060 0.021 - - -
09/11/1998 0.013 - 0.055 0.019 - - -
09/12/1998 < 0.001 - 0.044 0.015 - - -
09/13/1998 <0.001 - 0.044 0.015 - - -
09/14/1998 0.008 - - 0.044 0.015 - - -
02/22/1999 < 0.001 - - - - - -
02/23/1999 0.005 - - - - - -
02/24/1999 0.009 - - - - - -
02/25/1999 0.012 - - - - - -
02/26/1999 0.008 - - - - - -
02/27/1999 <0.001 - - - - - -
02/28/1999 <0.001 - - - - - -
08/18/1999 - 0.015 0.069 0.024 0.006 - -
08/19/1999 - 0.012 0.068 0.024 - - -
08/20/1999 - 0.023 0.070 0.024 - 0.120 -
08/21/1999 - 0.022 0.068 0.024 -4 - -
08/22/1999 - 0.022 0.068 0.024 - - -
08/23/1999 - 0.025 '0.068 0.024 0.006 - -
08/24/1999 - 0.016 0.067 0.023 0.020 - -

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

March 12, 1998-January 7, 2002

Date Sodium Towerbrom | PCL-222. PCL-401 CL-363 | Cuprostat- | H-130M
hypochlorite , PF

mg/L TRC mg/L TRC mg/L mg/L mg/L [mg/L Azole| mg/L

: Phosphate Copolymer | DMAD Quat
01/31/2000 - <0.002 0.026 0.009 - - -
02/01/2000 - 0.011 0.026 0.028 - - -
02/02/2000 - 0.028 0.026 0.009 0.006 - -
02/03/2000 - 0.008 0.027 0.009 - - -
02/04/2000 - 0.006 0.027 0.009 0.005 0.109 -
02/05/2000 - <0.002 0.027 0.009 - - -
02/06/2000 - <0.002 0.027 0.009 - - -

07/26/2000 - <0.0057 0.055 0.019 - - 0.021
07/27/2000 - 0.019 0.055 0.019 - - -
07/28/2000 - 0.0088 0.053 0.018 0.004 0.108 -
07/29/2000 - <0.0088 0.055 0.019 - - -
07/30/2000 - <0.0076 0.055 0.019 - - -
07/31/2000 - <0.0152 0.055 0.019 0.006 - -
08/01/2000 - <0.0141 0.055 0.019 0.005 - -
12/11/2000 - 0.0143 0.025 0.020 0.005 - -
12/12/2000 - 0.0092 0.025 0.020 0.005 - -
12/13/2000 - <0.0120 0.025 0.020 - - -
12/14/2000 - <0.0087 0.025 0.020 - - -
12/15/2000 - 0.0120 0.025 0.020 0.005 - -
12/16/2000 - <0.0036 0.025 0.020 - - -
12/17/2000 - < 0.0036 0.025 0.020 - - -
08/26/2001 - 0.017 0.06 0.021 0.006 - -

08/27/2001 ; <0.0096 0.06 0.021 0.005 ; 0.021
08/28/2001 - <0.0085 0.06 0.021 - - -

08/29/2001 - <0.0094 0.059 0.020 0.003 - 0.021
08/30/2001 - <0.0123 - 0.06 0.021 0.005 - -
08/31/2001 - <0.005 | ~0.059 0.020 - - -
11/25/2001 - <0.0044 - - - - -
11/26/2001 - <0.0119 0.024 0.02 0.005 ; -
11/27/2001 - 0.0137 0.023 0.019 0.007 - -
11/28/2001 - <0.0089 0.022 0.019 0.006 - -
11/29/2001 - 0.0132 0.024 0.02 0.007 - -
11/30/2001 - <0.0043 0.024 0.02 - - -

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

March 12, 1998-January 7, 2002 -

1 Towerbrom PCL-401

=

12/09/2001
12/10/2001

<0.0042
<0.0042
<0.0104
0.0128
<0.0088
0.0134

<0.0079

12/12/2001
12/13/2001
12/14/2001

01/02/02

01/03/02 <0.0042
01/04/02 0.0124

01/05/02 <0.0042
01/06/02 <0.0042

| 01/07/02

<0.0089

12
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PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Fathead Minnow Test, Sequoyah Nuclear Plant Effluent (SQN), Untreated Outfall 101

January 4-11, 2002

Conductance

Test/ Temperature Dissolved Oxygen Alkalinity | Hardness | Total Residual
Sample Initial IFinal Initial Final Initial Final Initial Chlorine
1D (°C) (°C) (mg/l.) (mg/1.) S.U. S.U. (umhos) mg/L. CaCO; | mg/l, CaCO; (mg/L)
Fathead/ 24.8 24.4 8.0 7.5 8.06 ~7.75 308 67 90 -
Control (244-255) | (24.1-24.8) | (8.0-8.1) | (7.0-7.8) | (8.01-8.10) | (7.62-7.84) | (300-320) (635-68) (90-90)

Fathead/ 24.8 24.4 8.0 7.4 8.07 7.73 300 - - -
10.98% (244-254) | (24.2:24.8) | (7.9-8.1) | (7.1-7.9) | (8.03-8.11) | (7.60-7.79) | (290-315)

Fathead/. § 24.8 24.4 8.1 7.4 8.06 7.72 290 - - -
2.0% " | (244-254) | (24.1:24.6) | (7.982) | (7.1-7.9) | (8.02-8.10) | (7.57-7.86) | (281-304)

Fathead/ \ |- 24.8 24.4 8.2 7.4 8.02 7.69 265 - - -
43.9% | [244-254) | (24.1-24.7) | (8.0-8.4) | (7.1-7.9) | (7.92-8.08) | (7.55-7.82) | (257-277)

Fathead/ | 24.8 24.4. 8.3 74 7.99 T 769 232 - - -

72.0 % (24.4-25.4) (24.1-24.8) (8.0-8.5)" ) (7.0-7.8) (7.93-8.06) | (7.54-7.79) (225-242)

Fathead/ 24.8 24.4 8.4 7.4 7.93 7.66 197 65 77 <0.10
100% (24.4-25.4) (24.1-24.8) (8.1-8.6) | (7.0-7.9) (7.85-8.05) (7.53-7.81) (192-207) 61-69) (74-80) (<0.10-<0.10)
Fathead/ 24.8 244 8.4 74 7.87 7.74 196 64 78 <0.10
Intake (24.4-25.4) (24.1-24.8) (8.1-8.6) | (7.0-7.9) (7.76-8.03) | (7.61-7.83) (192-206) (62-65) (74-80) (<0.10-<0.10)




PHYSICAL/CHEMICAL SUMMARY (continued)

Water Chemistry Mean Values and Ranges for Fathead Minnow Test, Sequoyah Nuclear Plant Effluent (SQN), UV Treated Outfall 101,
January 4-11, 2002

Test/ Temperature Dissolved Oxygen Conductance | Alkalinity Hardness | Total Residual
Sample Initial Final Initial Final Initial Final Initial Chlorine
ID (°C) (°C) (mg/L) (mg/L) S.U. S.uU.’ (umhos) mg/L CaCO; | mg/L CaCO;, (mg/L)
Fathead/ 24.8 244 8.0 7.5 7.92 7.76 307 67 90 -
Control (24.4-25.4) | (24.2-24.7) | (7.9-8.1) | (7.2-7.8) | (7.66-8.04) | (7.68-7.88) | (296-321) (65-68) (90-90)

Fathead/ 24.8 244 8.1 7.6 7.97 7.77 298 - - -
10.98% (24.4-25.4) | (242-24.7) | (79-82) | (7.2-7.8) | (7.81-8.03) | (7.68-7.87) | (289-318)

Fathead/ 24.8 244 8.2 7.6 8.00 7.74 287 - - -

22.0 % .| (24.4-25.4) (24.0-24.7) | (8.0-8.3) (7.3-71.8) | (7.93-8.06) | (7.62-7.81) | = (278-305)

Fathead/ \ 24.8 244 8.3 7.6 - 8.02 7.75 263 - - -
43.9% | .(244-254) | (241-247) | (8.1-8.4) | (7.2-7.9) | (7.96-8.06) | (7.64-7.83) | (256-277)

Fathead/ |‘,r 24.8 24.4 83 | 76 8.01 7.72 228 - - -

720 % (24.4-254) | (24.1-24.7) | (8.1-8.5)| (7.4-7.9) | (7.96-8.06) | (7.60-7.83) | (220-244)

Fathead/ 24.8 24.4 8.4 7.6 7.99 7.72 196 65 77 <0.10
100.0 % (24.4-25.4) | (24.1224.7) | (8.1-8.6) | (7.3-7.9)| (7.95-8.07) | (7.59-7:81) | (189-207) (61-69) (74-80) (<0.10-<0.10)
Fathead/ 24.8 244 8.4 7.6 7.97 7.71 194 64 78 <0.10
Intake (24.4-25.4) (24.1-24.7) (8.1-8.7) { (7.3-1.8) | (7.91-8.03) (7.62-7.82) (189-207) (62-65)

(74-80)

(<0.10-<0.10)
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BIOMONITORING CHAIN OF CUSTODY RECORD ‘Page 1 of ‘1

Ci;ént: TVA Environmental Testing Solutions, LLC Delivered By (Circle One):

Project Name: TVA SQN ‘Resear ch Building FedEx  UPS Bus Client
P.0. Number: PO BOX 2000 | 1 Ecusta Road, Brevard, NC 28712 Other (specify): MAX COULTER
Facility Sampled: SEQUOYAH NUCLEAR PLANT | Phone: 828-862-8193 General Comments:

NPDES Number: 0026450 Fax: 828-862-8195

Collected By: WANDA ALLEN

Conlainer -
Field ldentification/ | Grab/ | Ship. | ()ieution Dute Time | Number& | Flow Rain Event? _
Sample Desgription Volume (MGD) (Mark as Appropriate)
T Collected
Start End Y- If Yes, No Trace
Inches
' ;}‘ , : 0917 10817
SQN-101-TOX? | comp 4 1/2/02 2 (2.5g) e
UG | o932
SQN-INT-TOX comp 4 1202 | ©9/3 1(2.58) o
: /003 1/3/02
Sample Custody — Fill In From Top Down
Relinquished By (Signature):- Date/Time “Recceived By (Signature); Date/Time

o

Mﬂ&, M«/ //g/yz_,* Y222 C;/)//M '0\"04 0Z o1y

. . . | . . . . .
nstructions: Clients should fill in all areas except those in the “Laboratory Use™ block. Biomonitoring sumples are preserved by storing them utl 4°C and shipping them in jce,
ample is 36 hours from the time of collection, Theretore, please collect and ship in such a way that the laboratory will receive the samples with
samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.

The hold time for each
ample time (o initiate testing within that time frame,

“




<
BIOMONITORING CHAIN OF CUSTODY RECORD

Page 1 of 4

~—

S
Client: TVA

Environmental Testing Solutions, LLC

Research Building

Dclivered By (Circle One):
FedEx UPS Bus

Project Name: TVA SQN

P.O. Number: PO BOX 2000

Facility Sampled: SEQUOYAH NUCLEAR PLANT

NPDES Number: 0026450

Collected By: WANDA ALLEN

1 Ecusta Road, Brevard, NC 28712

Other (specify):

Client

MAX COULTER

Phone: 828-862-8193
Fax: 828-862-8195

General Comments:

| Container o
Field Identification / Grab/ Ship, Collection Date/Time Number & Flow Rain Lvent?
Sample Descripﬁon Comp. | Temp. ( Volume (MGD) (Mark as Appropriate)
W °C) Collected
Start End e Y- If Yes, No [ Trace
i Inches
SQN-101-TOXs | comp | 4 | 1402 2 (2.5g) -
1/5/02
1037 0239
SQN-INT-TOX comp 4 1/4/02 | 0732 1(2.5) -
/o332 1/5/02 : ,
Sample Custody - Fill In From Top Down
Relinquished By (Signature); Dale/Time »Rcccivcd By (Signalurc): Dale/’l‘imé
7(/4;& /«fé&,_/ //5//02'- 1045~ /‘/\/W/\ 01-05-02 1336
N4

istructions: 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 timc.for each

umple is 36 hours from the time of collection. Therefore, please collect und ship in such a way that the laboratory will reccive the samples with ample time (o initiate testing within that time frame,

amples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the lollowing Monday.
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BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1

A

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 1 Ecusta Road, Brevard, NC 28712 Other (specify):_MAX COULTER

Phone: 828-862-8193

Facility Sampled: SEQUOYAH NUCLEAR PLANT ' General Comments:

NPDES Number: 0026450 Fax: 828-862-8195

Collected By: WANDA ALLEN

Contuiner o
Field Identification / Grab/ Ship. Collection Date/Time Number & Flow Rain Livent?
Sample Desqrigtion v Volume (MGD) (Mark as Appropriale)

Collected

Start End Y- If Yes, No Trace
,a2 Y Inches
LK =X " 4R4
7} . /1337 122%
SQN-101-TOX#; | comp 4 1/6/02 2 (2.5g)

/ 328 1/7/02 o

SQN-INT-TOX comp 4 o £1/6/02 +Z37 A 125p)
! w Vs
2—

LN

73s0) T &7
Sample Custody — Fill In From Top Down
Relinquished By (Signature): Date/Time ~Reccived By (Signature): Date/Timel
CV-O1-GZ_
Wod, AL ﬂy%a% (3305 Vo _ 0l-0802 0816
AT ‘

nstructions: 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 cach
ample is 36 hours from the time of collection. Therefore, please collect and ship in such 4 way that the laboratory will receive the samples with ample time to initiate testing within that time frame,
:amples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday. ‘ l




I*;ivironmentalTesting Solations, LLC Page 2%
Sample Receipt Log

RD ate Time | Received | Received 'rexi::r;teure Project |  Sample | g\ 01e Name and Deseription State | Comments

eceived | Received By From o) Number | Number

21301 | 1240 |KEKenad| Tt | a7'C |20 |ouzis.03 | Acos Encineegel Peodbucts | NC

-15-61 | 125\ | KEXKeena Fenex 1.8°C. 217 |o11z15.01 | Momepe. wwreP NC i
215-01 | 181 KEKeeNMG-% 3.0°C | 24 |opzis.0z | T&don wusce NC ‘.
z15-01 | tzp2. | KEKeenan) H.(ADD 11° e 21l |puz1s.03 ﬂSTAHegw?r‘f NC
(21501 Iizs'\z. KEKeennsy M.LADD 11°C | 212 lansis.odl Tesr A“e&‘c’@gjzﬁz f/uu::n" NC
'z-5-0 (z\sa KEKeenmad CKEYHOUND 1 s°C | 213 |oy1215.05 /kec:fje AA;A‘-‘IT?CAL_ ) | A
!tz.:s'.ol 1237 | KEWeenAN| Feb-ex L 09°C | 24, |Pu2I5. 06 Geaven GuwTy Wood Enexsd | NC
12-8-0| 2o d/b“‘""e-\ Fepey 7.2°C | 220 punzieol Geoesefomx&s;%ﬁg DRT ALANT 5 3 Sov s
orot-02 | ot O’{W\- M.Coucterz| 0.8°C 22| pzoloy.ol A ngr\gzﬁ éiaeﬂﬁ NT ™ )é
ov-ou-02 | ond | Afumro~ [A Gucrer|  0.6°C | z2) jpzorod.02 VA S,f‘f:’;'g" Nouear. AT | ¥
oros-02 | 133 :]‘{M\M K. Courter 0.4°C 22| lsz2ot0s.0} _WA Se,?';:::i T’Q‘J\QM(L PenTe ™ D¢
gros-0t | 1BBe c‘)'/uM“— M.Covcrer|  0.6°C | 22\ |oz0}0S.02 A Sfﬁ;;‘fjg Notear R oy [y
ol-o1-02_ 081 /‘\!M M. CouLter. 1.0°C 22! |ozolo0é. 0l ™A Seatiog:zﬁ:f&eﬂm FeanT ™ X
s1-08-02 | 081k /’\./wvwkﬂ‘\ M Cosrery ~ 0.8°¢ | 221 |oz0l0802 B =44 Nocrene favr | 1y ¥

0l-04 02 | 1010 tj":d&&éK pnt UPS L4°C. | 227 lp2o108. 03 Tﬂ‘m'“’;‘,’,éfzmzo: ‘ NC
Gl-08-62 | 1010 KEKeenar]  UPS LY'C | 222 lezo6108-04 TRt ‘°§’,;‘ﬁ"fm Ne
ial-o&oz (010 | KEKeentAN | UPS L4°C | 222, |ozelof- oS Riiinal ﬂ%"éfff%q NC
010802 | jpi0 | KEKeewAn|  UPS LA°C | 222 Ko 6104 06 TeTest - 'e‘éﬁr?iff'?é NC
ol-08-02 | 107 | KEKeenAN Fenog 0.5°C 222 20108.07 | Anpewson County Sawee Avidoreay| SC
io«-m'oi Aoz ‘N//"mG L. CaRLeRY 0.2°C 224 o5104. 01 | AsHevile - Aok Foere WTP NC

: vian Ml ia. | Fanex 0.1°C | 225 02010402 | &S Rlestiate Osracl o071 | NC




Toll Free: 800/331-5916
Tel: 970/484-5091 Fax:970/484-2514

1300 Blue Spruce Drive, Suite C
Fort Collins, Colorado 80524

ORGANISM HISTORY
DATE: 1/3/02
SPECIES: Pimephales promelas
? AGE: N/A
LIFE STAGE: Embryo
HATCH DATE: 1/3/02 Between 11:30 a.m.&1:30 p.m.MST
BEGAN FEEDING: N/A
FOOD: N/A
Water Chemistry Record: Mean Range
TEMPERATURE: 25 °C - -
SALINITY/CONDUCT‘IVITY: == ot
TOTAL HARDNESS (as CaCOy): 124 mg/l . )
TOTAL ALKALINITY (as CaCO,): 90 mg/l -
pHE: 2,09 . )

Comments:

M : = Facility Supervisor
ol-o-02 14y d/am-»»-a..\_ Feol A /1Sa d(‘

L £

i

TM-’D = ZZJ"',C_ R Gl
Do= m/g/g”/ Crgomsanio appann Aaa.(ﬁ.7

.

Aquatic BioSystems, Inc * Quality Research Organisms



rnvironmental Testing Solutions, LLC Fagel 0“1

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

Client: TVA Seguaiad Nveceae Aant
Facility: _Jureau. a1 - Noumeeated
NPDES #: TN 0926450

Dilution preparation information:

MHS batch: 01-83-02 /g1-06-0 2

Dilution prep (%) 10.9% 22 ’ [{ 34 12 fe®)
Effluent volume (mL) Bl | 2.l 208 24 o
Diluent volume (mL) 1063, 24 K3, &13. 2 336 O

Test organism in formation:

' Comments:

Test information:
Organism age: 2-Houws ac Randomizing template: [B( ye. -
Pate and times organisms 0l-03-02 11 1%) 1) g,;é) Eé-lfST Incubator number- v
were born between: , )
Organism source: Barcy o 1-02-4> Artemia lot number: [B5q261F
Transfer bowl information: pH= Temperature = Oven temperature: LpC
2.87 2. 1*c. Drving timie: 2Y-Kouts,

Daily feeding and renewal information:

Day Date Morning feeding | Afternoon feeding | Test initiation, renewal, | Analyst
time time Or termination time
°_Jorod-oz - — 1438 /403 }(
' Jovwoz | 0o 1660 Hig A
S 10071 1010 Moo KEK
> o "07-07 pass i I> e 4a9 /)(
: _Mﬁz LO0O PTYS 1407 ol
> loreroz | g0 1oz 143 KEK.
N 01°10-072 098z ISSO 1217 KEK *
7 lovioz -1 1420 KEK

# TEST WAS NET  Remewed t\'}\w&gou{&
R Test Jnmanion W Meer 12-

Hold TiMe.
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: . 2.572 $20% 7-day LC50 2 100%
Average weight per larvae: Q.3707. ™™ 025 mg/tarvae NOEC 1006°%
= LOEC 7 100%7,
T Chv 71007,
! IC25 2 1007

&),



Environmental Testing Solutions, LI.C Page 2 ot 10

Species: Pimephales promelas

Client: TVA SequoYAH NyciepefanT Date: __gi-o4-07

QUTFALL 101 - NoNtreAED

Survival and Growth Data

Day CONTROL 10.9¢ 7, 227
A Bl c Dl EIFlGlHIITT XTI
’ /0 |40 |10 |/ /0 | to | lo] to] /6 0| r0 | 10
' 0| lolwln o loliololelo
t A4 [10 | ol 10l so s2 w0 [0 [0 |n 0
’ Ao ool |d lic]iwlo]|n /0
* 91 | )o 10116 | & |70 ] /0| 10 q"’( 0
> 9 | 10| 1010 fo [0 18 |10 [0 0l 9 |10
° 111008 rofwlw|8 | B]p|n]qg]
7 a o w | o o1l to 444 Ol |w| 9 /O
A7 Panmeight (mg) L N P P I A W R 2! | a0
ST Laraemeght ) Y w'@kﬂﬂ% 2452 1'9-"’% i %A% ;5_-“6 26 3
B [ IR I A I e el RTINS

Calculations and data reviewed: Eg

Comments:

LY



zavironmental Testing Solutions, LLC Fage 3ot 19

Species: Pimephales promelas

Client: TYA o yoy Ad Mmpﬁk AT
OurrAwL (o1 - NonreeATed

Date: _pl-g4-02

_ Survival and Growth Data
Day 43.4% 729, 1007
M N 0 P Q R S T U \4 W X
0
o | olt0 | o 010100 /D w0 |2 0
! 10 oo |wlwlwelnlnle
2 _
70 140 [ 7000 lie 10 [0 liol o] 10
3 -
0170 molro | 017010 o110 |70 |10 | 10
4
0 1 {0 0 ftof/0(10)10lio]im |io]io (0
3 .
o 1o Jio Lo lm | plwlt|wol®]
¢ LB REE LR o [P el | p
7 10 1o |0 |10 6 |10 |ile o w | i [t
A Pamwetant (mg). \\N\a‘ lq?\“‘? &D\{’A \\\9‘1’6 \«“"0 (7?’0 \‘7‘\‘51' \“\0-‘6’\ \‘)M/ \6“"\» \‘J‘\\'X ™ -0‘4
B=Pan+Lnrvaewe|ght(mg) 1‘.\‘6’1 2 o® 1\%\5‘ é.\O 1_&"1’ 1"\@ 1:’):5‘; 1;.\\)\ 1%\\0 'tk";\ 1.\50 1}0'1,
Larvae weight (mg)= A — B a2} m_og.s ,‘_g’ﬁ o\ qMo q.ﬂbo g 2% [;p)82 m.,,«xa a.02% q,‘ﬂ‘ a3

Calculations and data reviewed: a! -

Comments:

.



Environmental Testing Solutions, L1.C

Page 4 of 10

...

Species: Pimephales promelas

Client: TVA Sequd AH Nucieag. AAaNT

OUTFALL 101~ NONTREATED

]

Date: _ni-o4-02.-

Survival and Growth Data

" Day (007 INTAK \-
’ YZAABBbCDDEEFFGGHHIIJJ
’ /o |70 i0] 10 \\ |
: 0 0 Jeo o T\
: 10 (1o |0 \
’ /6 |10 | 10 | /0 N
* 10 170,01 /6 \\
> o | |0 |0
6 0 | 10|/ |/ N
7 w |10 (1 |0 \
A = Pan weight (mg) \6~°‘L (A.qq‘D Gt \m\,v
B = Pan + Larvae weight (mg) A P s 2 =
Larvae weight (mg) = A — B 0\3;3 N .%gg o & 2 003 : \
Calculations and data reviewed: ‘éx
Comments:
A




. . %
Environmental Testing Solutions, LL.C
Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1002.0)

Species: Pimephales promelas

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

Client: TVA Sequoyah Nuclear Plant - Nontreated
Test dates; January 4 - 11, 2002 ‘
Project number: 221 ] Revelwed byz('q / Lpnpld__
/A J
C %) Repll Initisl number of | Floal number of JA = Pan welght(mg)] B =Pan+ Larvac | Larvae welght (mg) | Weight /Tnitial number | Mean survival | Mean weight (mg) Coelliclent of Percent reduction from
larvae larvae welght (mg) ~A-B of larvae (mp) (%) varlation (%) control (%) t4
A 10 9 14.973 23.160 8.187 0.8187
B 10 10 15.151 26.340 11.189 1.1189
1 915 .9 .
Contra C i0 10 14956 24.780 9.624 09824 09707 127 Not applicable
Ly D 10 10 15.001 24.630 9.629 0.9629
T 'A\;" E 10 10 15.013 25.680 10.667 1.0667
~a F 10 10 14.938 24.530 9.592 0.9592
* 10.98% 85.0 0.8552 . K
Jo98% G 10 4 14.962 18.250 3.288 0.3288 8 415 1.9
‘\ H 10 10 : 14.820 25.480 10.660 1.0660
N 1 10 10 14.965 25.930 10.965 1.0965
22¢ 25 J 10 _ 10 ] 15.156 25.050 9.894 0.9894 9715 . . .
A F K 10 9 - 14942 24.330 9.388 0.9388 10274 14 58
L 10 10 14.910 25.760 10.850 1.0850
M 10 10 14.949 24.570 9.621 0.9621
N 10 10 14.965 25.000 10.035 1.0035
43.9% 100.0 0.99 ¥ : -2,
* 0 10 10 15015 24.840 9.825 0.9825 9914 24 21
P 10 10 14.925 25.100 10.175 1.0175
Q 10 10 14.950 24.720 9.770 0.9770
R 10 10 15.130 24.590 9.460 0.9460
72% - 100.0 .940: .
% S 10 10 15.132 23.350 8.218 0.8218 05408 90 31
T 10 10 14.957 25.140 10.183 1.0183
U 10 10 15.112 25.160 10.048 1.0048
100% 1 10 10 15.042 24.670 9.628 0.9628
100.0 1.01 f -5
Outfall 101 w 10 10 15.119 - » 24900 9.781 0.9781 9 76 50
X 10 10 14.948 26.270 11.322 . 1.1322
Y 10 10 15.012 24.900 9.888 0.9888
100% Z 10 10 143995 25.350 10.355 1.0355
100.0 .0027 . -
Intake AA 10 i0 15162 26.020 10.858 1.0858 1o 78 33
BB 10 10 14.962 23.970 9.008 0.9008
: MSD = Minimum Significant Difference
Dunnett's MSD value; 0.2785 PMSD = Percent Minimum Significant Difference .
PMSD: 28.7 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and freatment that can be
declared statistically significant in a whole cfMuent toxicity test. On average, a significant difference occurs for Environmental
Testing Solutions, LLLC chronic toxicity tests when a toxicant reduces Pimephales growth by 19.1% from the control (determined
Intake; through reference toxicant testing). ’
Dunnett's MSD value; 0.1417 Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.
PMSD; 14.6 Upper PMSD bound determined by USEPA (901h percentile) = 35%,

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

i sup_01-04-02.xls
USEPA. 2000 Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental
Protection Agency, Cincinnati, OH. ,
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Environmental Testing Solutions, LL.C

- Statistical Analyses

MMGMMSWT&‘ID”GM

StatDatr  LAN2 Test ID: PpFRCR Sample I TVA SQN - Ouzfall 101 Nosreaned
End Date: v Lab - ETS-Eav, Testing Sofutions Sample Type: DMR-Dischiarge Monitoring Repoet
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments:
Couc-% 1 2 3 4
D-Coatrol 0.8187 L1189 09824 0.9629
1098 1.0667 0.9592 03288 1.0660
2 1.0965 0.9804 09388 1.0850
439 0.9621 1.003s 0.9825 10175 B
n 09770 0.9460 05218 10183
100 1.0048 " 0.9628 09781 L1322
Transform: U: med Rank -Tailed fsotonic
Cone-% Mean N-Mean Mean Min Mix . CV% N Sum Critieal Mean N-Mean
D-Comrol 05707 1.0000 0.9707 08187 11189 12654 3 0.9707 1.0000
10.98 0.8552 0.8810 0.8552 03288 1.0667 41457 4 17.00 10.00 0.9669 0.9960
2 10274 10584 10274 0.9388 10965 7410 4 20,00 10.00 0.9689 0.9960
439 09914 1.0213 0.9914 09621 10175 2447 4 20,00 10.00 0.9669 0.9960
n 0.9408 0.9691 0.9408 0.8218 1.0183 9.000 4 17.00 10.00 0.9669 0.9960
100 10195 1.0502 1.0195 0.9628 L1322 7565 4 20,00 10.00 0.9669 0.9960
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicaes rot noral Goibuion (p <= 001 0.827680885 0.384 - L9s2%G024 7208732712
Bardetr's Test indicares unequal variances (p = 1.86E-03) 19.07797623 15.08631706
Hypothesis Test (1-tall, 0.05) NOEC LOEC 37 U
Steel's Many-One Rank Test 100 >100 1 -
Linesr Interpolation (80 Resamples)
Polnt % SD 95% CL{Exp) © Skew
1C0s >108
1C10 >100
IC15 >100 1.0 =
ic20 >100 05
oo S0
1C50 >100 071
0.6
0.5
0.4 ]
0.3
02 ]
01d .
. 0.0 $—o—e — o T8
0.1 ot
02 . . v ™ r
[ 20 40 60 80 100 120
Dose-Response Piot
12

10.98 |
22
100

enn N Nt N3 L1,



Environmental Testing Solutions, LLC
S Statistical Analyses

Used for PMSD calculation only.

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  1/4/02 TestID:  PpFRCR Sample ID: TVA SON - Qutfail 101 Nontreated
EndDars. 1102 Lab ID: ETS-Env, Testing Solutions Sample Type: - DMR-Discharge Monitoring Report
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments: -
Conc-% 1 2 3 4
D-Control 0.8187 1.1189 0.9%24 0.9629
10.98 1.0667 0.9592 0.3288 1.0660
2 1.0965 0.9894 09388 1.0850
439 0.9621 1.0035 0.9825 10175 N
72 05770 0.9460 0.8218 1.0183
100 1.0048 09628 09781 1.1322
Transform: Untransformed 1-Tailed
a'onc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Conol 0.9707 1.0000 09707 0.8187 11189 12.654 4 -
10.98 0.3552 0.8810 0.8552 0.3288 1.0667 41457 - 4 1.000 2410 0.2785
2 1.0274 1.0584 1.0274 0.9388 1.0963 "7.410 4 -0.491 2410 0.2785
439 0.9914 1.0213 0.9914 09621 1.0175 2.447 4 £0.17% 2410 0.2785
72 0.9408 0.9691 09408 0.8218 10183 9,000 4 0.259 2410 0.2785 -
100 1.0195 1.0502 1.0195 0.9628 L1322 7.565 4 0.422 2410 02785

Auxiliary Tests

Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.827680886 0.884 -1.98286024 7208732712
Bartlett's Test indicates unequal variances (p = 1.86E-03) 19.07797623 15.08631706
Hypothesis Test (1-tail. 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnert's Test 100 >100 1 0278529016 0.286928858 0.016164118 0.026713868 0.696975112 5,18
Dose-Respouse Plot
1.2
1 T ’
1] ]
1\ 4
08 I -
] 1-tail, 0.05 levei ’
s R AR of significance
0.6 4
0.4 L
0.2
0 T T L L]
g 8 § 3 Q 8
§ 2. -
=7
v 7
: !

Ay

enn 010417 vie



Envxronmental Testing Solutions, LLC

" Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date: 1/4/02 Test ID: PpPFCR Sample ID: TVA SQN - Intake Nontreated
End Date: 1/11/02 Lab ID: ETS-Env. Testing Solutions Sam:sle Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments: . .
Cone-% 1 2 3 4
D-Control 0.8187 - 11189 0.9824 0.9629
100 0.9888 1.0355 1.0858 0.9008
Transform: Untransformed 1-Tailed
Cone-% Mean N-Mean Mean Min Max CV% N ¢-Stat Critical MSb
“D-Conmol 0.9707 1.0000 0.9707 0.8187 1.1189 12.654 4
100 1.0027 1.0330 1.0027 9.9008 1.0858 7.844 4 -0439 1.943 0.1417
Auxiliary Tests Statistic Criticai Skew : Kurt
Shapiro-Wilk's Test indicates normal distibution (p>0.01) - 0.974953771 0.749 -0.15580785"  -0.06228885
F-Test indicates equal variances (p = 0.48) 2.439072847 47.46834564
Hypothesis Test (I-tail, 0 .05)
Homoscedastic t Test indicates no significant differences
Dose-Response Plot
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Chronic Whole Effluent Toxicity Test (EPA/600/4-

- Species:

T

91/002 Method 1000.0)
Pimephales promelas

Client: TVA SequidpH Alucioae Aanr

Facility: Oureai 401 - (N TREATED

NPDES #: T8y O0264SQ

Dilution preparation information: Comments:
MHS batch: 01:03-02 [ 0\-0 -0z Each DrwTion waAs v Teeatdd
Diutionprep ) [ 10,98 | 22 439 | 12 100 Imag Hivpte wiml A
Efluent volume (ml) |y 91, | 244 Seb.d | &4 1200 |90 warT Ramdew /ireconed
Diluent volume (mL) 106,524 %b LIS, 2 23b O wa i.zi(
Test organism information: Test information:
Organism age: 29-Howws AL Randomizing template: | 4eLye.
Date and times organisms |gt-0%-02 | 120 To 13z 0 HsST" | Incubator number: >
were born between: 7 '
Organism source: ABS BATCH O~03-02. Artemia lot number: guzo7¥
Transfer bow! information: pH= Temperature = Oven temperature: botC
: 7.£7 29.1°¢C Drving time: 24-founs
Daily feedz'ng and renewal information:
Day Date Morning feeding | Afternoon feeding | Test initiation, renewal, | Analyst
time ~ time or termination time
° lototoz ——dt 1438 o3 A1
: 0-05-GZ 1 _ senm 1600 135 | r’}(_
2 O-0b-02 1Yo Lio 1246 7 - KEX
3 - :
01-67-07 oIss Iss< 1350 L’)(
4
O1-08-02. 1000 N (353 v)\ -
a Y L26 4oz ke |
6
oi-16-07 0952 1550 1260 \_Ae\"
T lotioz B R 1344 2 «
¥ TEST was NoT reeen ¥ |- KoY
FROH TEST 1N miATion Yo MeeT
T-Hour. Hold TiMe,
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 07, $20% 7-day LC50 Z 1607
Average weight per larvae: Lotd T [-3™*>02s mg/larvae NOEC 100°7,
m LOEC 21007,
N Chv > 10007
! IC25 21607



ravironmental Testing Solutions, LL.C Page 2 of 19
Species: Pimephales promelas
W -TReAaTe
Survival and Growth Data
Day CONTROL 10,967 227,
A B C D E F G H I J K L
0 . , N A .
010 fro (10 Yol o) 2ol il GG G| o
1 7 . .
Lol e ol i AN R REE
2 A ’ A Y Py .
o6 | /0] O N0 G |le |10 s [ ro i |16
3 . , - -~
oo [lollo ) tol oo |io]m | ]|w |
* 7o 0070 (O L0 e /et |io {C e 10
O 1o 1ol plplelel ol O Lo |
6 ) : 1.
10 1o (0| [0 16 10 /0 L) sa | 20 | s 4
-7 2 . \ ] , .
10 1o oo} olte L | e | oo | e | o
A = Pan weight (mg) \ Ny | 1) 1th 9] 2 'Y 1o
I W8 Wt [ [ 07 Sl il P N Nl
B= + ight \ 3 10 AL . ; €
an + Larvae weight (mg) //J{\:\ “ N 4 d..\:\ 2 :‘l\ 1“\‘\ A 'L‘”:‘ 2 ,7.\}\ - % "1_-“) ,L*'R ‘L 28 r\f e
L igh =4~ i ; 2 - 3 -, - i 4
arvae weight (mg)= A - B 0 .%i 0 .q\b q.g13 “‘z,I(. ﬂi.\-bs p do o :0.42,(, “.51_ A"’,’(;\ 1 o7 qa‘ m.q-}()
Calculations and data reviewed: (,/3%/ ~
Comments:
o

.
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Species: Pimephales promelas

Client: 5:&1:91&& Nixieae PLANT Date: ~y.od-a7

UV - TReaTeDd o

. Survival and Growth Data
Day 43.9%., 72 7. /00 %
M N 4) P Q R S T U v W X

il olio IO 10110 L 1010170 |10
o /olrolw|rolml|io]nlwn |w /0
2 o 0| o] o|e?| 0 (n |10 | o /0| 70 | z0

’ 10 [0 O &0 (/0006 |nolw]io]ie
) lo |0 |e |/ |10 o] 0| o) 10
) O Jlo|w]iwlg |[W (o] ]| m|w |0
° 0| (6|0 |Io g 10110 | (O] o) |0 1o

7

. Io | 10 | /o | 10 & o6 fjol/0 |00 |10
4 G S S A

i e ] P Y Y P Il I s

A = Pan weight (mg)

B = Pan + Larvae weight (mg) ZENREA Y 2 < oA .. \1 A A
Sl P PR R 2 )2 1537 ,490| a1 o
Larvae weight (mg)= A— B . oY \ X ] b
Rrvac welght (mg p & a2 | o \D.'L"ﬂ‘bx"\"‘ el R P S AT PR oS
Calculations and data reviewed: ﬂ*‘
Comments:
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Environmental Testing Solutions, LL.C
Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1002.0)

Specics: Pimephales promelas

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

Client: TVA Sequoyah Nuclear Plant - UV Treated
Test dates: ‘January 4- 11,2002
Project number: 221 ' Revelwed by: _[-q / LU ARA -
— _ — N '
Ci (%) Repll Initial aumber of Final number of 1A = Pan welght (mg) [ B =Pan+Larvae | Larvac welght (mg) § Weight / Initial number Mean survival Mean welght (mg) Coeflicient of Percent reduction from
larvae larvae welght (mg) =A-B of larvac (mg) (%) variation (%) control (%)
A 10 10 14.821 25.710 10.889 1.0889
B 10 10 14.797 25.210 10413 1 1.0413
100.0¢ . X
Control c 10 10 14.797 34.670 9.873 0.9873 1.0697 69 Not applicable
Ly D 10 10 15.129 26.740 11.611 1.1611
S E 10 10 §5.005 24.140 9.135 0.9135
T F 10 10 14.938 26.400 11.462 1.1462
1 10.98% . 100.0 J X
10.98% e 10 i0 14.950 25410 10.420 1.0420 10648 10.7 05
H 10 10 15.057 26.630 11,573 11573
] 10 10 14.833 24,100 9.267 09267
J 10 10 14.793 24,820 10.027 1.0027
- 100, . X
K 10 10 ~ 14987 24.930 5943 09943 0.0 09517 49 13
L 10 10 14.810 25.240 10.430 1.0430
M 10 10 14.813 24.850 10.037 1.0037
N 10 10 14.794 24.070 9.276 0.9276
43.99 X K .
39% [¥) 10 10 14.794 25.340 10.546 1.0546 1000 1.0031 54 62
P 10 10 14.817 25.080 10.263 1.0263
Q 10 8 15.12} 21.970 6.849 0.6849 .
R 10 10 14.896 25.480 10.584 1.0584
729 X X
% 5 10 10 14.892 24.890 9.998 0.9998 950 09412 183 120
T 10 10 14.912 25.130 10.218 1.0218
[{] 10 10 14.807 25.120 10313 . 10313
100% Vv 10 10 15.090 24.900 9.810 0.9810
100. B X
Outfall 101 W 10 10 14.865 23970 8905 0.8905 0.0 09247 na2 136
X 10 10 14.790 22.750 7.960 0.7960
Y 10 10 15.151 25.240 10.089 1.0089
100% z 10 10 147179 23.160 8.381 0.8381
- 100.0 i K ‘
Intake AA 10 i0 14960 24.520 9.560 0.9560 0.9458 9 11.6
BB 10 10 14.940 24.740 9.800 0.9800 }
oW
Quifali 101: MSD = Minimum Significant Difference '
Dunneit's MSD value: 0.1762 PMSD = Percent Minimum Significant Difference
PMSD: 165 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 toxicily test. On average, a significant difference occurs for Environmental
Testing Solutions, L1.C chronic loxicity tests when a toxicant reduces Pimephales growth by 19.1% from the control (determined
Intake: through reference toxicant testing).
Dunnett's MSD value: 0.1022 Lower PMSD bound determined by USEPA (10th percentile) = 9.4%,
PMSD: 9.6 Upper PMSD bound determined by USEPA (90th percentile) = 35%,

USEPA. 2000, Understanding and Accountin

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

chronic reference toxicant tests.

4

Protection Agency, Cincinnati, OH.

g for Method Variability in Whole Ifftuent Toxicity Applications Under the National Poliutant Discharge Elimination Program. EPA-833-R-

snp_01-04-02.xls

00-003. US Environmental




L7

Environmental Testing Solutions, LL.C
Statistical Analyses

hnalethwﬂundSurvianedﬂDame’nm

St Date (/4102 Test ID: PpFRCR Sampie ID: TYA SQN - Outfall 101 UV Treazed
EndDate  1/1LI02 LabID: ETS-Env. Testing Solutions Sample Type: DMR-Discharge Moniteing Report
Sampie Datec Protocol: EPAF 91.EPA Freshwater Test Species: PP-Pimephales promelzs
Comments:
Cone-% 1 2 3 4
D-Coatrol 1.0889 1.0413 0.9873 11611 -
10.98 09135 1.1462 1.0420 11573
2 09267 1.0027 0.9943 1.0430
439 1.0037 0.9276 1.0546 1.0263
n 0.6849 1.0584 0.9998 10218
100 1.0313 0.9310 0.8908 0.7960
Transform: Untransformed 1-Tailed Isotonic
Cone-% Mean Ne-Mean Mean Min Max CV% N t-Stat Critleal MSD Mean N-Mean
D-Control 10697 1.0000 1.0697 0.9873 11611 6.895 4 1.0697 1.0000
10.98 1.0648 0.9954 - 1,0648 09135 11573 10.652 4 0.067 2410 0.1762 1.0648 0.9954
2 0.9917 0.9271 0.9917 09267 1.0430 4.866 4 1.067 2410 0.1762 0.9974 0.9324
43.9 1.0031 0.9377 1.0031 09276 1.0545 5427 4 0911l 2410 0.1762 0.9974 0.9324
n 0.9412 0.8799 0.9412 0.6849 1.0584 18336 4 1.757 2410 0.1762 0.9412 0.87%9
100 0.9247 0.8645 0.9247 0.7960 1.0313 11215 4 1.983 2410 0.1762 0.9247 0.8645
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p>001) 0.921115994 0.884 109446415 1.241605879
” Bartlert's Test indicates equal variznces (p = 0.30) 6.01902914 15.08631706 -
Hypothesis Test (I-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunner’s Test 100 >100 1 O0.176189616  0.164717072  0.0145%424  0.010689478 0283319354 5,18
Linear interpoiation (80 Resamples)
Point % 5D 93% CL(Exp) Skew
1C0s 18.925 17.057 0.000 107.683 2.5989
IClo 61.258
IC15 >100 1.0
1C20 >100 1
125 >100 0.8 4
1C40 >100 - 0.8 4
1C50 >100 07 ]
0.6 4
0.5
0.4 4
0.3 4
02 4 .
‘ g ] /—_‘—"‘”.___—‘
0.0 . v v v v
0 20 40 80 80 - 100 120
. ,‘
Dose-Response Plot
14
12

038 ]

10.98 |

) 14ail, 0.05 tevel
of significance

enn N1 NN LIl



Environmental Testing Solutions, LLC

_ R Statistical Analyses
Larvai Fish Growth and Survival Test-7 Day Growih

Start Date: 1/4/02 Test ID: PpPFCR Sample ID: TVA SQN - Intake UV Treated

End Date: 1/11/02 Lab ID: ETS-Env. Testing Solutions Sample Type: DMR-Discharge Monitoring Report

Sample Date: Protocol*™  EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas

Comments:

Conc-% 1 2 3 - 4
D-Control 1.0889 1.0413 09873 1.1611
100 1.0089 0.8381 0.9560 0.9800
Transform: Untransformed -Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Control 1.0697 1.0000 1.0697 0.9873 11611 6.895 4
*100 0.9458 0.8842 0.9458 0.8381 '1.0089 7.925 4 2356 1.943 0.1022
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distibution (p>0.01) 0.954538047 0.749 -0.44589651 - -0.80413952
- F-Test indicates equal variances (p = 0.98) 1032824516 47.46834564
Hypothesis Test (1-tail, 0, 05)
Homoscedastic t Test indicates significant differences
Dose-Response Plot )
14 .
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Environmental Testing Solutions, LLC

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

Species: Pimephales promelas

Summary of Chemical Analyses

Client: TVA Sequoyah Nuclear Plant
Test dates: January 4 - 11, 2002
Project number: 221 Reviewed b
Concentration  |Parameter Tnitlal Nontreated Final Nontreated N Initial UV Treated "~ Final UV Treated ]
Minimum | Maximum| Mean s Minkinum | Maximum{ Mean s Minimum | Maximum] ~ Mean 8 Minimum [ Maximum| Mean £} i
pH (SU) 8.01 8.10 8.06 0.03 762 7.84 1.75 0.08 7.66 8.04 792 0.1 7.68 7.88 1.76 03‘;, :
DO (mg/L) 8.0 8.1 8.0 0.0 7.0 7.8 1.5 0.3 19 8.1 8. 0. 7.2 78 15 0.2 R
Conductivity (numhos/cm) 300 320 308 8 296 321 307 8 !
Control Allalinlty (mg/L, CaCO,) 65 68] * 67 2 65 68 67 2
Harduess (mg/L. CaCO;) 90 90 90 0 90, 90 90 0
Initial Temperature ("C) 244 25.5 -24.8 04 244 254 248 04
. {Finat Tempersture £C) 24.1 248 24.4 02 242 247 244 02
- ¢ pH (SU) 8.03 8.1 8.07 0.03 7.60 7.9 7.73 0.06 781 8.03 797 0.0 7.68 7.87 797 0.07
SRR DO (mg/L) 79 8.1 8.0 0.1] 7.1 7.9 7.4 0.3 19 8.2 8, 0.1} 7.2 7.8 7.6 0.2
10.98% Conductivity (pmhos/cm) 290 315 300 8 289 318 29 9
'\ 3 [initisl Temperature (C) 244 254 2438 03 244 254 248 04
\. ,' Final Temperature (°C) 242 248 244 0.2 24,2 24.7 244 0.2
"y w.¢ [pH(SU) 8.02 8.10 8.06 0.03 7.57 7.86 7.72 0.09 7.93 8.06 8.00 0.05 7.62 7.81 174 0.07
-4 IDO (mgh) 7. 8.2 [X] Y | 7.1 79 7.4 03 8.0 ‘83 82 0.2] 73 78 7.6 0.2
22% ' Conductivity (pmhbos/cm) 28 -304 290 8 278 305 287 9
Initial Temperature (°C) 244 254 24.8 03 244 254 24.8 0.4
Final Temperature (°'C) 24.1 24.6 244 0.2 24.0 24.7 244 0.2
pH (SU) 7192 8.08 8.02 0.06 7.55 7.82 7.69 0.09 7.9 8.06 8.02 0.04 7.64 783 7.15 0.07
DO (mg/L) 8.0 8.4 8.2 0.1 7.4 7.9 74 0.3 8. 8.4 8.3 0.2f 7.2 7.9 7.6 0.2
43.9% Conductivity Gimboxcm) 257 277 265 638 25 277 263 7
Initial Temperature (°C) 24.4 254 24.8 0.4 244 254 248 04
Fln_al Temperature ("C) 24.1 247 24.4 0.2 24.1 24,7 24.4 02
pH (SU) 793 8.06 799 0.06 7.54 179 7.69 0.08 1.96 8.06 8.01 0.04 7.60 7.83] - 1.72 0.07,
DO (mg/L) 8.0 8.5 8.3 0.2 7.0 7.8 .74 0.3 8.1 8.5 83 0.2] 74 1.9 1.6 0.2
2% Conductivity (umhos/cm) 225 242 232 6 220 244 228 8
Initlal Temperature (°C) 244 254 24.8 04 244 254 248 0.4
Final Temperature (°C) 24.1 24.8 244 0.2 24.1 24.7 244 0.2}
pH B0 ] 785 8.05 7.93 0.08 7.53 7.81 7.66 0.10 795 8.07 7.9% 0.05 2.59 71.81 112 0.08]
DO (mg/L) 8.t 8.6 84 0.2 7.0 791 . 7.4 0.3 8.1 8.6 84 0.2, 73 7.9 7.6 0.2
Conductivity (umhos/cm) 192 207 197 5 189 207 196 6
100% Alkaiinity (mg/L CaCO,) 61 69 65 4 61 69 65 4
Outfall 101 Hardness (mg/L CaCO,) iz '80] - 77 3 74 80 77 3
Total Residual Chlorine (mg/L) < 40 <0.10 <0.10 0 <0.10 <0.10 <0.10 0 ¢
Inital Temperature (°C) 244 254 24.8 03 244 294 248 0.4
Final Temperature (°C) 24.1 24.8 244 0.2 24.1 24.7 244 0.2
pH (SU) 1.76 8.03 187 0.10 7.61 7.8% 1.74 0.08 91 8.05 197 0.05 7.62 7.82 n 0.07
DO (mg/L) 8.1 8.6 8.4 0.2] 7.0 19 74 0.3 8.1 8.7 84 0.2] 7.3 7.8 7.6 0.2
Conductivity (umhos/cm) 192 206 196 5 189 207 194 6
100% Alalinty (mg/L CaCO,) 62| &S} 64 2 62 66 64 2
Intake Harduess (mg/L CaCO,) 74 80| 78 3 7 80 78 3
Total Resldua) Chlorine (mg/L) <0,10 <0.10 < 0.10 0 ' <010 <0.10 <0.10, 0|
Initial Temperature (*C) 244 254 24.8 0.4 244 254 248 C 04
Final Temperature (°C) 24.) . 248 244 0.2 24.1 24.7 24.4 02
Overall Temperature (°C) 24.1 258 246 03 24.0 25.4 24.6 03

(including all concentrations for initial and final temperatures)

sgn_01-04-02.xls
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Environmental Testing Solutions, LL.G

Chronic Whole Effluent T oxicity Test (EPA/600/4-91/002, Method 1002.0)
Species: Pimephales promelus

Daily Chemical Analyses

s

Client: TVA Sequoyah Nuclear Plant - Nontreated
Test dates: January 4 - 11, 2002
Project number: 221 Reviewed by@%ﬂ
Concentration [Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 .
Initial Final Initial Final Initial Final’ Initial Final Initial Final Initial Final Initial Final
pH (SU) 8.04 7.82 8.01 7.84 8.02 7.72 8.06 7.78 8.10 7.78 8.08 7.62 8.09] '+ 7.70
DO (mg/L) 8.1 7.8 8.0 7.6 8.0 7.0 8.0 7.7 8.0 74 8.0 7.3 g80f' 75
Conductivity (ymhos/cm) 320 304 305 302 34 314 300
Control L Ikalinity (mg/L CaCO,) o8 65
Hardness (mg/L CaCO0,) 90 90
1)
~.* | Temperature (°C) 24.6 24.1 24.5 24.6 249 243 244 24.8 25.5 244 25.0 24.5 24.7 24.2
» Eﬁ-(SU) 8.06 7.79 8.03 7.77 8.04 7.71 8.07 7.75 8.11 7.73 8.10 7.60 8.07 1.75
1098% DO(mg/L) - 7.9 7.9 8.1 7.5 8.0 7.2 8.0 7.6 8.0 7.1 8.0 7.2 8.1 7.5
cne anducﬂvny (umhos/cm) 315 290 298 297 303 302 297
Tempeyature (y(%) 247 24.2 24.5 24.6 25.0 24.3 244 24.8 254 24.4 25.0 24.5 24,7 24.2
pH (. 8.07 7.86 8.03 7.76 8.02 7.64 8.06 7.74 8.09 7.77 8.10 7.57 8.06 7.70
2% DO (mg/L) 8.1 7.9 8.1 7.5 8.1 7.1 8.0 7.4 8.1 7.1 7.9 7.1 8.2 7.6
* Conductivity (ymhos/cm) 304 28t 288 283 289 295 289
Temperature (°C) 24.7 24,1 24.5 24.6 249 243 244 24.6 254 244 25.0f 24.5 24.7 24.2
pH (SU) 8.06 7.82 7.99 7.76 7.98 7.63 8.03 7.71 8.06 7.73 8.08 7.55 7.92 7.65
£3.9% DO (mg/L) 8.2 7.9 8.3 7.5 8.1 7.1 8.1 7.4 8.2 7.2 8.0 7.2 8.4 1.6
e Conductivity (umhos/cm) 277 257 261 261 264 271 263
Temperature (°C) 24.6 24.1 244 24.6 24.9 24.3 244 24.7 25.4 244 25.1 24.5 24.7 24.2
pH (SU) 8.06 7.79 7.94 7.72 7.93 7.63 7.97 7.69 8.03 7.76 8.06 7.54 - 1.96 7.67
72% DO (mg/L) 8.3 7.8 8.5 7.5 8.2 7.1 8.3 7.4 8.3 7.0 8.0 7.1 84 7.7
. Conductivity (amhos/cm) 243 225 229 226 23] 236 233
Temperature (°C) 24.7 24.1 244 24.6 25.0 24.3 244 24.8 254 244 249 24.5 24.7 242
pH (SU) 8.05 7.81 7.88 7.67 7.85 7551 v 7.89 7.67 7.97 7.73 7.99 7.53 7.85 7.64
DO (mg/L) 8.5 7.9] =85 7.5 8.2 7.0 8.4 74 8.3 7.1 8.1 7.2 8.6 7.8
. Conductivity (nmhos/cm) 207 194 192 192 198 199 200
o ::(:1 /;01 Alkalinity (mg/L. CaCO,) 64 61 69
utta Hardness (mg/L CaCO;) 78 74 80
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 24.7 24.1 24.5 24.5 25.0 24.3 244 24.8 254 244 25.0 24.5 24,7 242
pH (SU) 8.03 7.81 7.83 7.71 7.78 7.61 7.83 7.76 7.91 1.77 7.94 7.83 1.76 7.69
DO (mg/L) 8.5 7.9 8.6 7.5 8.1 7.0 8.4 7.5 8.3 7.0 8.2 7.2 8.6 7.7
100% Conductivity (umhos/cm) 206 193 193 192 195 198 198 "
hied Alkalinity (mg/L, CaCOy) ©S 65 62 )
Hardness (mg/L, CaCOQy) 80 80 74
Total Residual Chlorine (mg/L.) <0.10 <0.10 <0.10
Temperature (°C) C247] v 241 244 24.6 250 24.3 244 24.8 254 24.4 24.9 24.5 24.7 24.2

snn 01.04.07 vt




Lnvironmental Testing Solutions, LLC

Page 6 of 10

Species: Pimephales promelas

Client: TVA SequoyAt Auciere AAnT

Full-strength Chemisby: OUTF’ALL /0!

Date: _ni-oy-02.

..

e T

!

Nonteared
Parameter Sample Number: Control Batch:
1 2 3 01-63-62 | gi-gb-02 I\
pH -
(S.U) §.08 1.6S 1. 8.04 2.10
DO
3 .
(mg/L) 85 2 8. 8.1 8.0
Conductivity - 14
(umhos/cm) 200 92 § 320 314
Alkalinity j
(mg CaCOs/L) Jé’[f,& b\ LA L8 L5
"Hardness
(mg CaCO,/L) 78 74 g6 90 | ao
Chlorine
<
(mg/L) 0.10 <0.10 <0.10
Collection start date o-02-07 0k64-02. ooz
Collection end time '
nenct 051§ 0939 1234
Grab or Composite | 23-Hourz | 23-Hovee, 23-fou,
(duration) CoHpesite] (OMPosiTe] ComrgiTe
Temperature (°C) o g .
upon receipt 0.£°C | o4¢ La¢
Physical usir | Ceae  |Cenr
characteristics Berse NO s
CLere, (ol | Coon.
FLOATING-
HBU‘\CK
PARTIIES
Dates sample nsed 01-04+02 - | 01-06-02 | Ol-e8-07
di-es-02 | o070z | OFOF-02
or-i-o02.
ETS Project and 2z 026105.01 e
Sample numbers o2l 'o‘/.tJJ : Q“’%’fﬁ"




Juvirvumentat Lesting Solutions, LI.C

Species: Pimephales promelas

Client: TVA Soguoyad Nuerene AANT

Full-strength Chemistry: |uTAKe. - NONReATED

Date: p)-g4-02-

Parameter Sample Number: Control Batch:

1 2 ) 51-08-02 | a1-cb-02. I\
pH \
(S.U) £.03 1.1 7.4l z.04 2.10 \
DO -

(mg/L) £3 &1 4.3 &1 2.0 \\
Conductivity \\
(umhos/cm) 20e 93 143 320 34 A
Alkalinity _ ) “\
{mg CaCOy/L) LS L5 L2 LE %3
Hardness '
(mg CaCOy/L) 50 €0 74 90 40
Chlorine . ’
(mg/L) '\Oolo ’CG‘JO <0—]O
Collection start date or-02-02. | o1-0d- oz 1002
Collection end time
0113 32 |.a2s|
n .
Grab or Composite |24¥23-Hewe] 23-dgurC Z3-Howd
(duration) Corposire] UMASITE CoMpEme.
Temperature (°C) . on
upon receipt 0.6°C | 0.6°C | 0.8°C
Physical 1647 8el6e CLeAR,
ysica o ¢ o CLeAR <
characteristics No cotod.
FuoATING e |FLeATing
PAETIUES ' ALAalK
AARTICLES
Dates sample used 01-04-02 | pi-gt-02 01+c8-02,
01-08.-02 | ol-01-0Z2.} 01~09-O
6i-10-02
ETS Project and 2z§ 020105.02) .
Sample numbers 026104.02. o (IZoi 05;:6
T -~

LT
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Environmental Testing Solutions, LLC Page 7 of 10

"

Species: Pimephales promelas

Client: Sequo¥AR Nucteae Panr _ Date: ).¢4-02

Nowtresren,
Daily Chemistry:
Day
Concentration | Parameter i 0 1 2
CONTROL H (S.U) god | 1.82 8.0l 3.6+ 8.02 | 1.12
” DO (mg/L) .1 1.9 &0 .| 7.6 .0
M Conductivity
(umhos/cm) 320 d 30S
gg’pmm 4.6 4.y S PARY 4.4 .
H(S.U) £.0b 1.7 8. 03 +37 8.64 7 71
DO (mg/L) 1.9 14 8.4 S d. 1.2
Conductivi
* 1088% | ey 315 20
T atu
o Jaa 2z s |
H (S.U) & o1 1. 86 £. 03 3.3
DO (mg/L) §.] 24 & | 1.S
Conductivity :
227, (pmhos/cm) - 304 28| |
Temperatu
co o | 2 s | 2d
H(S.U) g.0b | 7.82 | 749 4%, | 2.98 | 1.63
DO (mg/L) £.2 g 1S £.
Conductivity
‘/3.‘11 (umhos/cm) Z11 2e!
T
co e 4. i‘fj 24.3
HS.U) . §.06 2.74 .94 33z 4} F493 | 1.,3
DO (mg/L) 83 - . § 1S €2 7.{
Conductivity
n27 | Con os/cm). 242 . 225 229 ]
&7 lava 2y | 2d | 2 | Z0 24.3
H (S.U) §.05 | 1§\ .88 63 | 365 7.55
DO (mg/L) £5 7.4 §.s 7S £ 2 2.0
Conductivity
1007, (pmhos/cm) 207 ' lq“{ 192
(l;g'pmm 291 24 .| 24s | 245 |zo | =z4.3
pH (S.U) £.63 2.8l 1.83 33 | 338 | 7.4]
/067 DO (mg/L) &5 74 &6 1.0
Conductivity _
NTRKE. | (umhos/em) 200" 143
;Eecl)nperamre Zl"i : 241 2o
Initial Final Initial Final Initial Final

LT
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~_Environmental Testing Solutions, LL.C

S

Page 8 of 19
Species: Pimephales promelas
Client: Seqevian Mgm“ogag !pg.AkY\' Date: _5)-04-07.
5 " NoNim :
Day
Concentration | Parameter 5 6
CONTROL H (8.U) §.0le .38 210 1,16 g. 0% 1.2, §.09 370
DO (mg/L) 4.0 1.7 £.0 7.4 1.3 £0 1.S
Conductivity -
MHS (umhos/cm) 202 iy 3y 20
(lgec';lpemmre 244 | e | w5 | 249 | 250 | e | 244 242
H (S.U) &. 071 31.3s | 3.1) 21.73 210 1O | $8.07 | 4.3F5
DO (mg/L) £.0 1l £0 . £.1 1S
Conductivity
10 %7 (umhos/cm) 27 23 21
o { o | g [ = AT | uz
H (S.U) 4. 0lo usall 2N IBRE, 810 1.5 1 L0k K e
DO (mg/L) §.0 Ly 8.1 1.1 .
Conductivity
227, | (umhosiem) 283 289
1™ L wa |26 [ 4 | 2ud .
H (.U, £.03 | F.3I 8.00 | 2.33 | £.0¢ 1SS 11492 || F.es
DO (mg/L) & § 0 :
4 349 ‘Z Conductivity
{umhos/cm) 26\
Temperature 24 |
°C) V!
H (S.U) 1.97 toq | 803 | 77, | oo 7.54 1496 | 3-0%F
DO (mg/L) .3 1 °.2 7.0 ] 1. 8.4 7
~ Conductivity -3
297 (umhos/erm) 26 z23( 236 232,
o L WY | e | | e | 8 | 2ds 2.7 | 2432
AGU) 199 1947 | 3a% | 9393 | #7535 1o 150
DO (mg/L) £.4 7.4 , |
00 Conductivity
’ 7 (umhos/cm) MZ ¢
o | 84 | e | zed | 2y | o
H(SU) 183 | 936 | ol | 397 | 79 | 743 176 | 3.vq
/007, DO (mg/L) &y 5 7.2 .
Conductivity it
(wiAke- | (umhos/cm) Az NS
o | 2 e | sy | v 4.9 | #is
foitial | Final | Initial | Final | Toitial | Feal | Temad | wim




Environmental Testing Solutions, LL.C:
Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1002.0)

m—

i Species: Pimephales promelus
Daily Chemical Analyses
Client; TVA Sequoyah Nuclear Plant - UV Treated
Test dates; January 4 - 11, 2002
Project number; 221 Reviewed by; /;" 2‘ ; !ﬂ& .
Concentration [Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day § Day6 .
Initial Finat Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 8.00 1.77 8.03 7.74 7.66 7.69 7.86 7.83 7.93 7.88 8.04 7.68 7.90 " 1.76
DO (mg/L) 8.1 7.8 8.1 7.5 8.0 7.2 8.0 7.8 7.9 13 8.0 1.7 8.0 75
o Conductivity (nmhos/cm) 321 296 305 301 309 310 304
ontrol [ lkalinity (mg/L CaCO,) 68 65
Hardness (mg/L, CaC0;) 90 90
~ ;’,: 'I‘emperamre (o) 246 24.2 244 24.6 250 24.3 244 247 254 243 249 245 24.7 242
* IpH (SU) 8.03 7.68 7.99 7.87 7.81 2.75 7.96 7.80 8.01 7.81 8.03 7.69 7.95 7.78
10.98% gO.(mg/L) 8.2 7.8 8.1 74 8.0 7.2 8.2 7.8 79 1.5 8.0 7.7 8.2 15
onductivity (nmhos/cm) 318 289 296 294 300 296 293
Mm c) 24.6 242 24.4 . 246 25.0 24.3 244 24.7 254 243 249 24,5 24.6 242
pH (S 8.06 7.76 7.99 7.81 7.93 7.70 8.01 7.80 8.05 7.78 8.05 7.62 7.94 7.70
2% DO (mg/1) 8.2 7.8 8.3 74 8.0 7.3 8.3 7.8 8.0 1.5 8.0 7.8 8.3 1.5
Conductivity (zmhos/em) 305 278 286 282 289 285 285
Temperature (°C) 24.6 24.2 24.5 24.6 25.0 24.3 244 24.7 254 24.4 25.1 24.5 24.6 24.0
pH (SU) 8.06 7.71 7.99 7.83 7.98 7.71 8.02 7.79 8.06 7.80 8.06 7.64 7.96 1.79
23.9% DO (mg/L) 8.3 7.9 8.4 74 8.1 7.2 8.4 7.8 8.1 17 8.1]. 7.7 8.4 7.5
" Conductivity (nmhos/cm) 277 256 261 257 264 263 264
Temperature (°C) 24.6 242 244 24.6 25.0 243 24.4 24.7 254 24.4 25.1 24.5 24.6 24.1
pH (SU) 8.06 7.74 7.99 7.83 7.98 7.68 8.00 7.76 8.05 7.75 8.06 7.60 7.96 7.70
72% DO (mg/L) 8.5 7.9 8.3 74 8.1 74 8.5 7.7 8.1 1.7 8.1 1.6 8.4 7.6
* Conductivity (nmhas/cm) 244 220 228 222 23} 222 226
Temperature (°C) 24.6 24.2 24.5 24.6 249 24.3 244 24.7 254 24.4 25.0 24.5 ' 24.6 242
pH (SU) 8.04 7.71 7.97 7.81 7.95 7.67 7.96 7.72 8.02 7.80 8.07 7.59 7.95 .77
DO (mg/L) 8.6 7.9{. 8.3 7.4 8.2 7.3 8.6 7.7 8.1 1.7 8.2 7.6 8.5 1.6
1602 Conductivity (umhos/cm) 207 190 194 189 198 196 198
o :?ou/;m Alkalinity (mg/l. CaCO,) 64 61 69
ua Hardness (mg/L. CaCO;) 78 74 80
Total Residual Chlorine (mg/L) <010 <0.10 <0.10
Temperature (°C) 246 24.2 24.5 24.6 25.0 24.3 24.4 247 254 243 2501 245 24.7 24.1
pH (SU) 8.05 7.68 7.97 7.82 7.92 7.62 7.94 7.71 8.01 7.76 8.0¢ 7.64 7.91 7.74
DO (mg/L) 8.7 7.7 8.4 15 8.1 7.3 8.5 7.7 8.1 1.7 8.3 1.6 8.4 7.8
100% Conductivity (umhos/cm) 207 190 189 189 194 195 195
Tt Alkalinity (mg/L CaCO,) 66 65 62
" Hardness (mg/L CaCO;) 80 80 74
Total Resldual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 246 24.2 24.5 24.6 25.0 24.3 2.4 247 254 24.3 250 24.5 246 24.1




cavironmental Testing Solutions, LLC Fage7at 1o
Species: Pimephales promelas
Client: A fanv Date: _1-01-02.
' OV Teearen
Daily Chemistry:
‘ , Day
Concentration Parameter. 1 3
CONTROL H (S.U.) 8.00 .77 803 | .34 | J., [ 104,
DO (mg/L) &.1 1. 8.1 1.5 £0 | & |12
Conductivi -
H AS ( os/cm)ty 32 l - ﬂb 305
gecl;lpemmre 2d. 6 24.2 2d.4 24 25.0 24.3
H(S.U) §.03 1.0F 7.949 563 | 381 | 195
DO (mg/1) § 2 7.8 f.1 £.
0AE7 | Contueii™ 1 269
;Io‘c(::r)nperature . .2 244
H (S.U.) & 0l 1.7 7.949 2.81 3932 | 1.70
DO (mg/L) £ 2 1.4 §. . -
Conductivity
Z-ZOZ ( os/cm) 3035 218
(&:Tpemmm 24 24.2 245
H (S.U) €06 | 171 |19
547 DO (mg/L) £ 3 7.9
39 Conductivity
’ ( os/cm) 271 256
(Tof:')“"e”““‘fe 24, (s 4.2 | 244
H(S.U) £.0¢6 | 1.7 1M | F.83,] 338 | 7.4¢
o |ROme) £.S 2.9 ) ) &1 1.4
2% vy 220 22 )
(l‘:g;‘pemmre 24 .6 24.2 24.5 4.6 245 24 .3
H (S.U) o4 | 7.7 .97 3.8 34s | 72.07
DO (mg/1) 3 1. £ 3 7. . -
1007, ity 267 190 194
on | | o | zas | ze | oy
PpH (S.U) £ o5 1.8 1.9 3.8Z | 392 | 1.L2
1067, DO (mg/L) 27 .7 , 7. &,
Conductivity -
(NTAKE. | (umhos/cm) 2071 ¢ 170 (59
—
;E‘Ex;lperature . ,2#' L 24.2. 24.S 24.(, 5.0
Initial Final Initial Final Initial Final

M.




Environmental Testing Solutions, LI.C

Page 8ot 10

Species: Pimephales promelas

Client: Sequed AH Nuogiea? ANT

Date: _ p(-04-02.
OV TreATED ~
Day
Concentration | Parameter 3
CONTROL H (S.U) 1 206 1.3
- DO (mg/L) §.0 1.8
i Conductivity
MHS (umhos/cm) 3o\
Temperature
©C) 24.4 z4.71
H (S.U.) 196 1.80
DO (mg/L) £ 2 1.8
6.3% °7; Conductivity
’ (pmbos/cm) Z'OA
Temperature
(OC) 2‘4 'L{ 2’4 -’T - '
- H(S.U) 2. 91 [ 13506 Sow
| DO (mgrr) &3 | 3.9 4. e
2% °”° Conductivity L
‘ {umhos/cm) X7 Z_ -
;Io‘gt;xperature 2.4 2.7 e - 24.0
H (S.U) £.02 1.74
DO (mg/L) 8.4 1.
da 477 Conductivity
A7 (pmhos/cm) 25871
Temperature .
°C) 2‘{‘ 4 24.71
H (S.U) g. 00 1.6
DO (mg/L) &5 .
2% Conductivity
[ (umhos/cm) 222
Temperature
°C) :)q,[_{ w7
H (S.U) 796 | 1z
DO (mg/L) &b 1.1
1667 Conductivity
0% (wmhos/cm) 184
Temperature
(OC) 2‘[. (‘{ 2’({07
H (S.U.) 194 | 111
/56%7 DO (mg/L) 5.5 1.7}
‘Conductivity [ ? q .
INTAKE. | (umhog/cm) ’
T tu -7 -
(o(ezx;lpera re 2.4 2 4L'7/
Initial Final

LY
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Eavironmental Testing Solutions, LL.C Page  ( of 2
Alkalinity
T (EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst | 1AL
Date analyzed | o).14 .02 Titrate samples to pH = 4.50 S.U.
Titrant normality and multiplier determination:
pH of Normality Normality (N) of H.SO, pH Factor or Multiplier
Deionized | Titrant check Begin | End | Total = (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 160 ml sample
water reference | standard mi ‘ml mi . =0.25/E . =Nx500
=4.55.U0. | number number (E) (acceptable range = 0.018 - 0.022)
5.9  |INRp%8 || el 0.t [12.s5 | vy 0.0z02 10.1
glconrechon ~ 0.0 - 0.1 = 0.1t
Laboratory control standard: :
Reference True vaiue | Sample Alkalinity MV) | % RS=MV/TVx 100
standard number Tv) volume | Begin | End | Total | Multiplier (mg CaCOyL) (acceptable range
" | {mg CaCOyL) (ml) ml ml mi =90 to 110%)
ING507G 100 10 25 |222] a3 | 1o.1 Qe Ge
Duplicate sample precision:
Sample . Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier (mg CaCOyL) {(S - D) /[(S+D)2}} x 100
number (mD) ml mi mi (acceptable range = + 10%)
- 3
12-220) M5 Hz0 \00 122.2 |15.1 | L4 151 30
Duplicate . D
12-22-01 100 Za.] |[3L.0 [bA 0.1 Fo -
Matrix spike recovery:
Reference Spike value Sample Spike alkalinity (A)
standard number - (SV) volume | Begin | End | Total | Multiplier (mg CaCO+/L)
{mg CaCO+/L) (ml) mi ml ml
IN6c039 g0 100 {24 p3| e | 0.4 11T
Sample alkalinity (B) Measured spike value (MV) Y% R=MV/SVx100
(mg CaCOy/L) MV=A-B (acceptable range
: (mg CaCO;IL) 4 F 75 to ]25%)
K[ 47 Ty Mo
Sample measurements:
Sample volume | Begin | End | Total Alkalinity ~
Sample number Sample ID (ml) ml ml ml Muitiplier {mg CaCOyL)
121300 Mis H2o oo 4.0 4134 kA 1o £
D-02-02 I 0.2 13.v | a Yo
01-03-02 I 2.1 3.2 | w.7 L8
ol -ou-0z I | 1120 |20.2] w4 s
ol03}.02z I 20.512bA | bs
o-0a.02 \L A [33.2 | 3 A
bl.o3.07 Huwo Hwo 15 337, 3Ls | 3.3 33
01130 4 = AN .5 |5 ]| 3.0 30
Loznipsoz | Andeecon v 1 ] |aas EYIE No
[= - Qa
; Reviewed by: | Date reviewed: | ov-1-o02 |
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Environmental Testing Solutions, LLC Page _Z of _Z
Alkalinity
S - (EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO4/L
Avalyst | Y, '
Date analyzed | p) .14 .07 Titrate samples to pH = 4.50 S.U.
Mwmulﬁplier determination:
pH of [Normality | | R Normality (N) of H;SO. ‘pH Factor or Multiplier
Deionized | Titrant cheek Begin | Emd—-Total | =(5 ml Na;CO;x 0.05)/E = (N x 50000)/ 100 mt sample
. water reference | standard mi ml ml =0.25/E =Nx 500
=458.U. | number number &) (acceptable range = Ul 2
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 CaCO4/L) (ml) ml ml ml =90 to 110%)
| o939 100 100 g5 |wz|lagsx | 0.1 Ao Qg9
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg(aCOyL) {(S-D)/S+D2 x 100 |-
number (mi) mi ml ml - (acceptable range = = 10%)
, S
zon20 | Ardegeo~ D 10° 1ws |23 | 100 o { 1o
) Duplicate - D
02011201 0o |23 (320103 4 1hO
Matrix spike recovery: 7
Reference Spike value | Sample Spike alkalinity (A) i
standard number (£3%)] volume | Begin | End | Total | Multiplier (mg CaCOyL) §
(mg CaCOyL) {(mi) ml’ ml ml
INS8079 S50 | wo B3 (36l ise | 10. le0
Sample.alkalinity (B) Measured spike-value MV) % R=MV/SVx 100
(mg CaCOy/L) MV=A-B (acceptable range
. (mg CaCOyL) =175 to 125%)
VO 50 ’ 100 Do
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sampie number Sample ID {ml) ml ml ml Multiplier {mg CaCOyL) ~
02001002 |Onderssm 2 10O 249 |4z.0l10.1 10.( 100
Ozpiod.01 |Son | ‘ 0-% 131 {3 b
0201 05.0! A | 32z 3.2 | o Ll
tzowe.or | + 3 \ 3.2 | 2.0 e g1
pzoiod.02 Farte | \ 20.1 |Zuso | S Lol
Ozplo5.02 | | z { Lw 13201ny Y
Ozolo .01 «1 3 J iy 330 | 390 | .1 bz
- Y L
-~ "1
';-', - ] /

Date reviewed: LG\‘ 402 J
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Environmental Testing Solutions, LLC Page 1 of 2
Total Hardness
® - ~ (EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst
Date analyzed [ o1 \1OL
Titrant normality and multiplier determination: .
Titrant | Normaliiy check Begin | End | Total Normality (V) .of EDTA PH Factor or Muitiplier
reference standard ml mi mi =0.2/E = (N x 50000)/ 50 mi sample
number number (E) (acceptable range = 0.018 - 0.022) =Nx 1000
INGon | AARooq 0. 1164 | 10.0 0.020 20
Laboratory control standard: -
Reference Truevalue | Sample - Hardness MV) | % RS=MV/TVx 100
standard nurmber volume | Begin | End | Total Multiplier | (mg CaCOyL) (acceptable range
{mg CaCOyL) (mi) ml m] mi =90t0 110%)
|V $5008 40 50 1oy 124 | 2.0 2o 4o 1007,
Duplicate sample precision:
. Sampie : Hardness %RPD =
Sample Sample ID volume | Begin | End | Total Multiplier | (mg CaCO,L) {(S - D) /[(S+D)2]} x 100
number (ml) ml ml ml (acceptable range = + 10%)
12.93.01_|mHs Hz0 50 |39 [Irelde|zo | A
Duplicate . D
12-13-01 X 116 Jzzw |de | 25 1% —
Matrix spike recovery:
Reference Spike value Sample Spike hardness (A)
standard number sV) volume | Begin | End | Total Multiplier (mg CaCOyL)
(mg CaCOyL) (ml) ml ml mi '
INS=p08 Ho 2° 117.8 [u|bB | zo 136
Sample hardness (B) Measured spike value 174%] % R=MV/SVx100
{mg (faCO;/L) MV=A-B (acceptable range
(mg CaCOJL) =75to 125%)
—
Qo 1) 10070
Sample measurements:
Sample volume | Begin | End | Total Hardness .
Sample number Sample ID {m}) ml ml mi Muitiplier {mg CaCOyL)
— Blank N
RENYe (should be = 0 mg CaCOyL) So 0.0 _12.0 |, 20 N D
12.22.00 mrs Hzo 490 |A.¢ | 4.0 9z
0l-02.02 } By |34z |40 az
o103 -0Z / 34.2 (3813 | u.S 6
Ol 02 3873 |43.z |4.5 A0
O)-03-02 43.2 415 | 4.3 8o
O1.08.02 N = igo a3 4.3 Bw
0'.03-02 S50 Hzo = kM3 s | 22 44
OI.13-0% 4 i ws |89 |2.4 Yo
02010807 |dngerca | N 64 |72 | gy 1o
Note: If >15ml of titrant is used, sample must be diluted. Reviewed by: | A ﬁ Date reviewed | o1-1d-0Z I

c
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Environmental Testing Solutions, LLC Page _2of 2
Total Hardness
T (EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCO4/L
Analyst A
Date analyzed Oi-14.02
Titran ity and iplier determination:
Titrant | Normality check “*BegipsdnL Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml mi m'\ =0.2/E = (¥ x 50000)/ 50 ml sample
number number - E) (acceptable range=6; 2 = Nx 1000
Laboratory control standard:
Reference True vaiue | Sample Hardness (MV) | % RS=MV/TV x 100
standard number {TV) volume | Begin | End | Total Multiplier | (mgCaCcOyL) (acceptable range
mgCaCO/L) | (m) | ml | mi | mi i =90 to 110%)
| S=c08 40 N 1133 lus|zz | zo 4y 11O %0
Duplicate sample precision:
Sample s Hardness %RPD =
Sample Sample ID volume | Begin -| End | Total Muitiplier | (mg CaCcOyL) {8 - D) /[(S+D)/2]3 x 100
number (mi) ml mi mi (acceptable range = + 16%)
- S
20110.02 [Ardeen~z | 30 | 95 (90| 9.0 | 20 S
-O20110.02- Duplicate 23.] |3MHv| 3.5 ZO P50 —_
Matrix spike recovery:
Reference Spike value | Sample Spike hardness (A)
standard number (V) volume | Begin { End | Total | Multiplier (mg CaCOyL)
(mg CaCO4/L) (mb mi ml m}
| NES0 G 0 50 |z2l |36k 4S5 | 20 80
Sample hardnes; @) . Measured spike value (MV) Y R=MV/SV x 100
(n:lg CaCOyL) MV=A-B (acceptable range
\s0 4O 160 MY
Sample measurements:
Sample volume | Begin | End | Total Hardness _
Sampie number Sample ID (ml) ml ml ml Muitiplier (mg CaCOyL)
Rlank — ]
I A
(shouid be = 0 mg CaCO4/1) )
Ozonz. o'\ A dtesa~ 3 50 o (WG | 80 0 IO
20lo401  lsapn 1 54 193 | 39 8
D2p)p5.0) | 2 9.3 130 |33 14
02o108- ol 3 30 | 130 |40 [2'e)
ZoIo4.02  |IT~injze | Q0 |z.0 |40 f 20
D2010%.0Z \ z s | Zio | 75.0 [do 20
020lp8.02 J 3 - 260 | 2831 3.3 34
L / 17
[

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

[ o4

;)‘; ‘l Date reviewed LOI' 14-0z7_
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Pagé> 31

< Page_| of

Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model 25 pH/Ion Meter

Analyst lodide reagent: Y &1

Acid reagent: INROZR

‘Date analyzed

Slope: | 28.00

Calibration:

0.10 mg/I. 1.00 mg/L
Reference standard number I INSSOoS

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

Laboratory control standard:

Reference standard
number

NSCOo

% RS=MV/TVx100
(acccptable range = 90 to 110%)

47.£%

True value (TV)
(mg/L)

- 0.50

Measured value (MV)
(mg/L)

0.4¢4

Duplicate sample precision:
Sample ID
TvA

SeQUO{AR NUCIRARZ
OuoreA Lol <0.0c0517

Residual chlorine | %RPD = {(S-D)/ [(S+D)/2]}Ax 100
(mg/L) (acceptable range = + 10%)

LI

i
B

T,

Sample
number

Sample characteristics

33

020104.01

AR LA L S >3 VAT
Duplicat s G
s s )
uplicate e <o SO0 07
A . o

R AR RN AR s

R R ey A S AR A,

Sample measurements:
Sample

number
Y afd':‘o‘:f/z.tl‘l’:/.'s}/':lf“v/"\':l‘ GLa TN A LY,

A S S oR00c8 0000y

G 4 Blank (should be=<0.10 me/l) - Y i

SR ] 0 e . et r s s:
VA QUAHA (73 Betée, CLen

Residual chlorine
(mg/L}

0. o0/ d
<0.00729
/

Sample ID Sample characteristics

/

A
_

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

e

R
True value (TV),~~
(MZ/L),‘ -
0.50

Laboratory control standard:
Reference standard
number

(NS 005

% RS=MV/TV 1 100
(acceptable range = 90 to 110%)

[02.0%

Measured value (MV)
(mg/L)

0.510

)|

Reviewed by

01-12-07

S,

Date reviewed




LOVIrONmMental 1 esung doiunons, LLL

—

Page g_
. Page L of |
_ Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL =0.10 mg/L,
Meter: Accumet Model 25 pH/Ton Meter
Analyst | W~ Iodide reagent: | 15 Rp4]
Date analyzed | O} (39.02 Acidreagent: | [yRDZD
Slope: 2.2 -

Reference standard number

0.10 mo/L

1.00 mg/L

/

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

Laboratory control standard:
Reference standard True value (TV) Measured vaiue (MV) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INSEQOS 0.50 0.5C3- - 1o .4 7%
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number _ TVA -~ LNTAK S (mg/L) (acceptable range -
(326105.92/SQN -10) - INT. | NOcDse S ».0c0810 :
d Duplicate = D 40\00754
Sample measurements: _
Sample Sample ID Sample characteristics Residual chlorine
(mg/L)
o ] Blank (should be=<0.10mg/L) fesin S <0.00694¢
VA ~ GUTFAUCI Ol -
— ) ', .
/

/‘

/

-

A~

/—'

-

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

Laboratory control standard:

&,

Date reviewed

.3 £
Reference standard True value (TV) * *.~{" - Measured value (MV) %RS=MV/TVx100
number (mg/L) L~ (mg/L) (acceptable range = 90 to 110%)
\nl o304 0.50°" 0.S22 104.4
Reviewed by ,f

j=—g
o\-

1202




Environmental Testing Solutions, LI.C

Page'- .3q
o < Page ' of
Total Residual Chlorine
(EPA Method 330.5)

Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model 25 pH/Ion Meter

Analyst (A Iodide reagent: | 1N QpY ]
Date analyzed | D1-08.07 Acid reagent: | INJRDZ 3
' Slope: Z26.0
Calibration:
0.10 mo/1, 100mg/l, |
Reference standard number ' ¢ M'.S SI0S INSS

Note: For samples with a residual chiorine of > 1, 0 mg/L, the calibration range must be adjusted to bracket the chicrine 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 = 90 to 110%)
INS0< 0.50 g.510 ' 10770
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residual chiorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number . (mg/L) (acccptable range=+ 10%)
A 3h rrdy e
02\ 68.01 | Arde ‘\7‘* Cl N0 S‘°-°°w?3 e
: J R
J Duphcate ,%%x:j : D o000 o _
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number - (mg/L)
%] Blank (shouldbe=<0.10 mgl) b i ] «0.004a52
020108 03 RV -001 - Tethat T “‘an éivakd'uc G{MG £0-00307
; e
ozotof.ay [ofor palaten, 61181\:6!/\9)- d«rwbd §<0.00145
02010¢, 05 ooz ORANY C’J_cmma, <0.00849
d
020104, 66 | & ODM Ioau%zuw :jl.mrm% £0.00 19%F
02010802 1TV &irfinlte. So10l - piT - bk, c0.coz72
c20108.01  JWAowtfayf 1. Say-ip-cH KD.00S30
| __—
Note: All samples were analyzed in excess of EPA recommended holding time (15 mimutes) uniess otherwise noted.
Laboratory control standard: fé;*
Reference standard True value (I'V) / " Measured value (MV) % RS=MV/TVx100
number (mg/L) + . (mg/L) (acceptable range = 90 to 110%)
N ssd0s 0.50" 0.570 10567

Reviewed by A\

.

Date reviewed | Q1-12.02
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Appendix D

Reference Toxicant Tests and
Control Chart Information



Environmental Testing Solutions, LL.C

tassium Chloride Chronic Reference Toxicant Control Cha
for Pimephales promelas
using Moderately Hard Synthetic Water

Test number  Test date 7-day IC25 CT - S Ccv CT-2S CT+2S 28D
(g KCI/L) (g/L KCI)

1 03-07-00 - 0.3845
2 03-17-00 0.6735 0.6300 0.0643 1021% 05013  0.7587 - 0.1287
3 05-23-00. 0.6873 0.6491 0.0563 8.67%  0.5366 0.7616 - 01125
4 06-13-00 0.7239 0.6678 0.0592 8.87% 05493  0.7863 0.1185
. 3 06-13-00 0.7014 0.6745 0.0335 7.92%  0.5676  0.7814 0.1069
6 09-19-00 0.6570 0.6716 0.0483 720% 05749  0.7683 0.0967
7 10-24-00 0.7678 0.6833 0.0572 8.34%- 05710  0.7997 0.1144
8 11-07-00 0.6523 0.6812 - 0.0542 7.96% 05728  0.7896 0.1084
9 03-13-01 0.6874 0.6819 0.0508 7.44%  0.5804  0.7834 0.1015
10 06-26-01 0.5334 0.6671 0.0670 " 10.05%  0.3330  0.8011 - 0.1341
[ 07-17-01 0.7438 0.6740 0.0677 10.04%  0.5387  0.8094 0.1354
(2 08-21-01 0.6179 0.6694 0.0665 9.94% 03363  0.8024 0.1331
[3 09-23-01 0.6008 0.6641 0.0665 10.01% 05311 0.7970 0.1329
14 11-01-01 0.7105 0.6674 0.0651 9.75% 05373 0.7975 0.1301
15 11-06-01 0.6373 0.6667 0.0627 941% 05412 0.7922 0.1255
16 11-27-01 0.5741 0.6609 0.0649 9.82%  0.5312  0.7907 0.1298
17 [2-12-01 0.6324 0.6593 0.0632 9.59%  0.5328  0.7857 0.1264
18 01-04-02 0.4878 0.6497 0.0734 [1.30% 035029  0.7966 (0.1469
Note: 7-d 1C25 = 7-day 25% inhibition concentration. An estimation of the concentration of

potassium chloride that would cause a 25% reduction in 1’/;7?e[}/7c7/c.\'
growth for the test population.
CT = Central tendency (mean [C25).
S = Standard deviation of the IC23 values. _ -

- S.\75 = Standard deviation corresponding to the the 75"percentile CV.
S.75 =0.38. as determined by USEPA for the method and endpoint.
Sa.90 = Standard deviation corresponding to the the 90"percentile CV.
Savo=10.45, as determined by the USEPA for the method and endpoint.
CV = Coefficient of variation of the IC25 values.

SEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity
oplications Under the National Pollutant Discharge Elimination Progr;gm EPA-833-R-00-003. US
wironmental Protection Agency, Cincinnati, OH. e

Organisms obtained from Aquatic BioSystems, Inc. SQN Reftox 01-04-02-CLR.xIs
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Environmental Testing Solutions, LL.C

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

T T T I 1 I I i I 1 l 1 1 I ] I

Conirof Limits Set According to + 2 Standard Deviations.

1 { ] f { 1 1 { | | i [} | | i | 1
& [ &, & &, [ s 7, g 2 & [ 7 7, r's £ a
% ey "‘1:9 “% («% “Qa ”e,(, o, “Qo "x% s Ry %, %, ’v% N "v‘{a "v%
% g % - Y % % e % 2 > % 9 Y% 7 % %

Test date

—*— 7-day IC25 = 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 1C25)

--------- Contrel Limits (mean IC25 + 2 Standard Deviations)

et
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Environmental Testing Solutions, LL.C

o3 S

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

- estnumber  Test date 7-day I1C25 CT S Ssos S0 Ccv CT-Su35  CT=S4~  CT-S, CT+Spo CT-258 CT-25

(gKCWUL) (&L KCl)

1 03-07-00 0.58
2 03-17-00 0.68 0.63 0.06 0.24 028 - 0.10 0.25 1.01 0.18 1.08 0.50 0.76
» 3 03-23-00 0.69 0.65 0.06 0.25 0.29 0.09 0.27 1.03 0.20 1.10 0.54 0.76
4 06-13-00 0.72 0.67 0.06 0.25 0.30 009 029 1.035 0.22 1.12 0.53 0.79
3 06-13-00 0.70 0.67 0.05 0.26 0.30 0.08 0.29 1.03 0.22 1.12 0.37 - 078
6 09-19-00 0.66 0.67 0.05 0.26 0.30 0.07 029 _1.03 0.22 [.12 0.57 0.77
7 10-24-00 0.77 0.69 0.06 0.26 0.31 0.08 0.31 1.07 0.24 114 0.57 0.80
8 11-07-00 0.65 0.68 0.03 .26 0.31 0.08 0.30 1.06 0.23 1.13 0.57 0.79
9 03-13-01 0.69 0.68 0.03 0.26 0.31 0.07 0.30 1.06 0.23 1.13 0.58 0.78
10 06-26-01 0.53 T0.67 0.07 0.25 0.30 0.10 0.29 1.05 0.22 1.12 0.53 0.80
11 07-17-01 0.74 0.67 0.07 0.26 0.30 ©0.10 0.29 1.05 0.22 1.12 0.34 0.81
12 08-21-01 0.62 0.67 0.07 0.25 0.30 0.10 029 1.05 0.22 1.12 0.54 0.80
13 09-25-01 0.60 0.66 0.07 0.25 0.30 0.10 0.28 1.04 0.21 111 0.33 0.80
14 11-01-01 -0 0.67 0.07 0.25 0.30 0.10 0.29 1.03 0.22 1.12 0.54 0.80
15 11-06-01 0.66 0.67 0.06 0.25 0.30 0.09 0.29 1.05 0.22 1.12 0.54 0.79
16 11-27-01 0.57 0.66 0.06 0.25 0.30 0.10 0.28 1.04 0.21 1.11 0.33 0.79
17 12-12-01 0.63 0.66 0.06 0.25 0.30 0.10 0.28 1.04 0.21 1.11 0.53 0.79
18 01-04-02 0.49 0.65 0.07 0.25 0.29 0.11 0.27 1.03 0.20 1.10 0.50 0.80
Note: 7-d 1C25 = 7-duv 25% inhibition concentration. An estimation of the concentration of
potassium chloride that would cuuse a 23% reduction in Pimephales
growth for the test population.
CT = Central tendency (mean 1C23). _
S = Standard deviation of the [C23 values. !
Sa-s = Standard deviation corresponding to the the 75™ percentile CV.
Sa7s = 0.38. as determined by USEPA for the method and endpoint.
Si.90 = Standard deviation corresponding to the the 90™ percentile CV. -
Saso =0.45. as determined by the USEPA for the method and endpoint.
CV = Coeflicient of variation of the IC25 values.
EPA. 2000. Understanding und Accounting for Method Variability n Whole Effluent Toxicity Applications Under the National
lutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental Protection Agency. Cincinnati. OFf.
&
!
Organisms obtained from dquatic BioSvstems, ne. 01-04-02.xls
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7-d 1C25 (¢/L KCI)

Environmental Testing Solutions, LI.C

Potassium Chloride Chronic Reference Toxicant Control Chart
- Tor Pimephales promelus
using Moderately Hard Synthetic Water

20 T T T I ] | T T I I T | I I T T I I
- . . ) 4 /s .
i Warning and Control Limits Set Accordin g to 75" and 90" Percentile CVs.
1.5 L o -
1oL T T e e T I T T e _
05 |-
00 - .. . .. _ . oth th o .
Since the coefficient of vaniation for the set of 7-d IC25 valucs {0.11}) is less than the 75™ and 90 percentiles determined
by the USEPA, these percentiles were nsed in setting the warning and eontrol kimits.
i 1 1 1 I 1 i | ] 1 1 | 1 1 ] l 1 ¢ 1
. & 2, 7 4, 2, 2 2, o o, o ¢, <, ’ 2, P a
Qo) \‘:") .2‘34.9 tt‘(!‘; 4’ 4{9 q";(o ‘/W) ‘Qa 6:"% )/) *‘)/ ‘fq‘fta Iv/ !‘0 ("‘)) d"{o J%
% Y % Y % Y% B % %Yy > % %y g %
Test date

—*— 7-day IC25 = 25% inhibition concentration. An estimation of the concentration of potassium chloride
that would cause a 25% reduction in Pimephales growth for the test population.

— — Ceniral Tendency (mean IC25)
—-— Warning Limits (mean IC25 + 8 A75> 9 35 = 0.38, as determined by USEPA for the method and endpoint)
~- Control Limits {mean IC25+S, . , S 490 = 045, as determined by USEPA for the method and endpoint)
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JAN.13.2002 12:21. 8288628195 ENVIRONMENTAL TESTING SOLUTIONS #1127 P2.024
;. Environmental Testing Solutions, LI.C Page 1 ol »

Potassium Chloride Chronic Reference Toxicant Test
(EPA/600/4-91/0_02 Method 1000,0)
Species: Pimephales promelas

PpKCICR Test Number: [( Z

| Dilution preparation information: Contments:
KC! CHM number: CAH 061 Quriiex.:
Stock preparation: g%&ﬁcﬁl;&\ﬂﬂve 50 g KClin 1-1, IC25 < + 2 sb
MHS batch: ove302 | af.gr oz . ___Meay [C2S
Dilution prep (mg/l.) 300 450 ‘600 750 900
Stock vohims (1nl) [ 9 12 15 18
Diluemt volume (mi.) 994 991 948 988 9823
Test organism information: Test informarion:
Organism age: 24-Houes ALt Randomizing templarc: Neu nd
Datc and times organisms | owoz.a2 N33 va 13Ro MET | Incubator number:
were bom between: 1330 - 1330 €4 < ]
- Organism source: AZS Batd gl-o3-62 Artemia lot number: B&ozmfP
Transfer lqowl information; pH= Temperature = Oven temperalure: LO*C
i 1, &7 4.3 % Drving time: 24:Howm S

Daily feeding and renewal information:

Duy Date Morning feeding | Afternoon teeding | Test initiation, rencwal, Analyst
time time ar terminytion time
V lot-e-o7 — Y ag 43 A\
01-05:02 | tooo 100 1428 A
2 . =
Cl-0b-0n2 - 1601 Mol 1422 KEX
3
oi-g1-02 | g3%5s (<SS i414 3
4 =
i o\-R.072. LANG oy 14206 N
3 <
___[ol-04:09. Lol 120 IS00 KEK,
°  lotis-0n o4s 2. 1520 19426 KEK
-7
ol it 02 ~, 1504 KEK.
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: ol <20% T-day LC50 3.1
Averuge weight per larvae: o. &0 Z 0.25 mo/larvae NOQEC Aes
LOEC {00
e Chy 5.6
e 1C25 49 8

JAN-13-2302 11:32 38288628195 P.B24
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JAN.13.2002 12:21 8288628195 ENVIRONMENTAL TESTING SOLUTIONS #1127 2.025
-z _Environmental Testing Solutions, LLC Page 2 of 5

PPKCICR Test Number: _JO

Survival and Growth Daty
Day CONTROL 300 mg KCI/L 450 mpg KCU/L
A B C D E F G| H 1 J K L

0110 760 /0 1% |0 /6 |/D 0170 176 |20
o1 /000 20|00 ‘0176 |70 40 1o
O Jwy oo oD K o e | q'd 1o
o 1o o o | o] te] 9]0
/0 |10 |44 /0 6’”( © 10 lnin |9 lin

4
b3

,5 /O Q’d g | ;2 9“ S lw | w] o9 q‘d
&

6 o @
1919 |nlz 1o 109910 7 | e
> .
w1 9a10f? 8lwliwl|gddp [2]4
A= Pan weight (mg) ¥’ \ » A \ o)
S P Y P e N v
B = Pun + Lurvae weight (mg) 3 ) Y t ) b S\
T ight M) - -8 s a.\'gl 22 ’Zg"r‘ 29 |go® |2° ¥ 1%‘\9 7Y \a\'q”\ 4\:"'/e>
Aarvie weight (ing) = 4 — A
g2 6.5 8'q$°) 2l T PR A AT 32 82 u'-gé;\
TS T80T . ;
2. 0. ?q‘q 3- 7- 02\1407 : -;Cdlclu:m&n; ogng"l thata roviewed:
C_V;"IO-IO.“Z' o 1q. e > ()~’L.l<"3
a5 QXL: l‘(SLL Cu- \“\"7\((--(
g i1, PA% Y

Commenty:

JAN-13-2282 11:32 8288628195 P.B25
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-~ JAN.13.2002 12:21 8288629195

ENVIRONMENTAL TESTING SOLUTIONS $1127 p.028

. ~- Envirenmental Testi%Solutions, LLC

Pagciols
PpKCICR Test Number: {0
Survival and Growth Data
Day 600 meg KCUL 750 m% KCYL 200 my KCI/L,
M N% 4] P Q R _S T 4] Vv W X
0 .
[0 1106 |70 |¢0O)s0 |10 |10 | 1D 0110 16|40
1 4] 10 | 10|94 729 ad] 13| qd [ SR ged| gl ¢
2
3 -
G | &1L |9 gl v |4 |4 |3
4
| b ts (991 ] |4 [p [ 1[4 2424
5 ad
o #1677 |0 [aq [F7 |59 o |2 |1 |
3 d
: h.?ﬁ’w‘ia?o‘dzs"foz‘*l ;
7 of
e L BY g [ |2 NERINE
S a2 |a P lsos? | W oo (w0l [ (O T [ 20”
B = Fun+ Larvae weight (mg) \'\-"\.\ ’w:\? \Q:\\ \Q"‘b % S‘\l \6\.{00 - “’.IL\ — - \65‘3 65!5\
Larv: s weight (@)~ A~ B <P [ 902 F R N a2y = el = el
- \'}‘Q‘S“i R ]_c""QC aleul
: -~ 1178 Calculstions and ¢ dewed:
TR = . 0. '_113 cu fu'?“_q(alw‘i\%m reviewed
Cvi 31 cvr 11 230 T AL
fgo o Hy13se pe: 1. v 1 useh
_ ' pe - QL U9
Comments:
JAN=-13-2232 11:32 8288628195 P.B26
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Statistical Analyses

Environmental Testing Solutions, LLC

Larval Fish Growth and Survival Test-7 Day Survival

art Date: 1/4/02 Test ID: PpKCICR Sample ID: REF-Ref Toxicant
id Date: 1/11/02 Lab ID: ETS-Env. Testing Solutions Sample Type: KCL-Potassium chlonide
mple Date: Protocol: EPAF 91-EPA Freshwater Test, Species: PP-Pimephales promelas
ymments: i
Conc-mg/L 1 2 3 4
D-Control 1.0000 0.9000 0.9000 1.0000
300 0.7000 0.8000 1.0000 1.0000
450 0.8000 1.0000 0.7000 0.9000
600 0.5000 0.7000 0.6000 0.6000
750 0.3000 0.9000 0.0000 0.2000
900 0.0000 0.0000 0:1000 0.1000
" Transform: Arcsin Square Root L-Tailed Number Tutal
lone-mg/L Mean N-Vean AMean Min Max CV% N t-Stat Critical MSD Resp Number
D-Control 0.9500 1.0000 1.3303 1.2490 1.4120 7.072 4 . 2 40
300 0.8750 0.9211 1.2306 0.9912 1.4120 17.454 4 0.617 2.410 0.3907 5 40
450 0.8500 0.5947 1.189% 0.9912 1.4120 15.281 4 0.368 2410 0.3907 6 40
*600 0.6000 0.6316 0.8872 0.7854 0.9912 9.469 4 2.735 z41e 0.3907 16 40
*750 0.3500 0.3684 0.612%8 0.158% 1.2490 75.038 4 4.427 2410 0.3907 26 40
_ *$00 0.0500 0.0526 0.2403 0.1588 0.3218 39.161 + 6.725 - 2410 0.3907 38 40
ixiliary Tests Statistic Criticul Skew Kurt
apiro-Wilk's Test indicates normal distribution (p > 0.01) 0.912736952 0.5%4 0.908581907 3811713373
rtlew's Test indicates equal vanances (p = 0.03) 12.67539397 1508631700
‘pothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU MSDu MSDp MSB MSE F-Prob df
nnett's Test 450 G600 519.6152423 0.291389424  0.3088TO7RE 0716140872 .0525G4379 1.4E-05 - 31
Maximum Likelihood-Probit
rameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value “Mu Sigma lter
pe 10.12520705  [.891366178  S.42112927  13.835284%3 0.03 2342762563 T.E14724922 [UN) 25479568 0.098734158 7
sreept -23.61704209 3.3945961 -34.19045065 -13.04363353
CR 0.094023334  0.030778369  0.033697731 ~ 0.154348938 1.0
int Probits mg/L 95% Fiducial Limits 0.9 1
ol 2,674 3042662185 2744358508 4688424496 § .
05 3.355  460.3374728  349.3406584  326.7559271 0.8 4
10 3718 4999731179 3969361633 3561.0171676 0.7
is 3964 S2W.6256032  A323N3I662 S85.7379873 1
20 4158 3325642792  462.5425809  606.3348106 § 0.6
25 4326 573.9636523 489.8144023  625.2941241 g_O.S i -
40 4747 631.6340829 563.7161328  677.7697729 @ 04 ]
50 5.000 669.052344] 610.5906347  714.7586265 @]
50 5.253 7087508417 657.3746155 758.3392309 0.3 +
75 5.674  779.964338 730.2949578  851.539691 0.2 )
S0 5.842  ®10.170332  7S7.2813023  ¥96.5085251 1
s5 6.036 S46.ESETOIE  TRT.EROMZI 9544793911 0.1
20 6282 ¥95.3904742 ¥25.3761911  1035.63639 00 ] S . S
25 6.645 9724847434 §82.5994399 1172.726823 1 10 100 1000 10000
)9 7.326  1135.454154 994.5752609 148%.379701 Dose mg/L
=

Organisms obtained from Aquatic BioSystems, Inc.
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Env1r0nmental Testing Solutions, LLC
= Statlstlcal Analyses

<

Larval Fish Growth and Survival Test-7 Day Growth

art Date: 1/4/02 Test [D: PpKCICR Sample ID: REF-Ref Toxicant
1d Date: 1/11/02 Lab ID: ETS-Env. Testing Solutions Sample Tvpe: KCL-Potassium chloride
imple Date: Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
smments:
Conc-mg/L 1 T2 3 4
D-Control 0.8128% 0.6814 0.8459 0.8569
300 0.5199% 0.5489 0.7242 0.7697 :
450 0.7272 0.7815 0.4815 0.6551
600 0.2539 0.5903 0.4658% 0.4759
750 0.1028 0.4731 0.0000 0.1340
900 0.0000 0.0000 0.0564 0.0555
Transform: Untransformed 1-Tailed Isotonic
Tone-mg/LL Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
3'D-Control 0.7993 1.0000 0.7993 0.6814 0.8569 10.106 4 0.7993 1.0000
300 0.6407 0.8016 0.6307 0.5199 0.7697 19.460 + 1.964 2.180 0.1760 0.6510 0.8145
450. 0.6613 0.5274 0.6613 0.4815 0.7815 19.746 + 1.708 2,180 0.1760 0.6510 0.8145
600 0.4463 0.5586 0.4465 0.253§ 0.5903 31.413 4 0.4465 0.5586
750 01773 0.2221 0.1775 0.0000 0.4731 115.639 4 T 04775 0.2221
900 0.0280 0.0350 0.0280 0.0000 0.0564 115.478 4 0.02%0 0.0330
«xiliary Tests Statistic Critical Skew Kuit
apiro-Wilk's Test indicates normal distribution (p >0.0h 0.918745081 0.8035 -0.4588905102 -1.138415106
itlett's Test indicates equal variances {p=0.72) 0.64969360n 9.21035099 .
puthesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
anett's Test 430 -450 0.176029231  2.220243017  Q.029730506  0.013040269 0138107191 29
Linear Interpolation (80 Resamples)
nt mg/l. s 95% CL(Exp) Skew
1S NONT 90N 2919 SIX.6N 21810 -
o* 16174 11892 5839, 647.06 1.0958
5% 24261 122.21 ¥7.58 637.39 0.3472 1.0
0 458,51 113.20 35.76 569.35 -0.3797 0.9 _ J
5 57.82 92.49 95.89 607.43 -1.2155
0 575,74 37.16 482,77 68185 -0.0123 0.8 1
0 626.12 40.22 525.00 778.65 0.8685 0.7 4
idicates 1€ estimate less than the lowest cancentration
) 0.6 1 -
£os
@
& 0.4
0.3 |
0.2 - .
0.1
0.0 . v r v
0 200 400 600 800 1000
Dose mg/L
&
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Environmental Testing Solutions, LLC

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

Species: Pimephales promelas

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

Test number: PpKCICR # 10
Test dates: January 4-11, 2001 ' Reveiwed by:
.
Concentration (mg/L Replicate Enitial number of § Final number of [A = Pan weight (mg) 8 = Pan + Larnvae | Larvae weight (mg)| Weight/ Initial number ] Meaa survival | Mean weight (mg) Coefficient of Percent reduction from
KCY larvae larvae . weight (mg) =A-B of larvae (mg) (%) variation (%) control (%) v
A 10 10 14.972 23.100 8.128 0.8128
. B 10 9 14.996 21.810 6.814 | 0.6814 < o0 .
Control 3 0 9 14501 33400 3439 08459 95.0 0.7993 10.1 Not applicable
3 D 10 10 14.851 23.420 8.569 0.8569 )
N E 10 7 15.041 20.240 5.199 0.5199
F 10 8 15011 20.500 5.489 0.5489 q
| e G 10 10 14.828 22070 7242 07247 47.5 0.6407 19:5 19.8
) H 10 10 14.983 22.680 7.697 0.7697
e 1 10 8 14.858 22.130 7272 0.7272
R~ d 10 10 14.825 22640 7.815 0.7815
#h K 10 7 13035 19.870 1815 04815 850 06613 19.7 173
L 10 9 14.979 21.330 6.551 0.6551
M 10 5 14.931 17470 2.539 0.2539
N 10 7 14.877 20.780 5.903 0.5903 <
600 0 10 6 15.052 19.710 1658 0.4638 600 04463 HA a
P 10 6 14.901 19.660 . 4759 04759
Q 10 3 14.832 15.860 1.028 0.1028
R 10 9 14.869 19.600 4.731 04731 < <
780 S 10 0 0.000 0.000 0.000 0.0000 3.0 | 7S 156 778
T 10 2 1.1.870 16210 1.340 0.1340
U 10 0 0.000 0.000 0.000 0.0000
Vv 10 0 0.000 0.000 0.000 ) 0.0000
200 W 10 1 14.996 15.560 0.564 0.0564 50 0.0280 1S.5 96.5
X 10 I 14.985 15.540 0.555 0.0555
Dunnett's MSD value; 0.176 MSD = Minimum Significant Difference
PMSD: 22.0 PMSD = Percent Minimum Significant Difference )
PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be A

declared stistically signiticant in a whole efftuent toxicity test. On average, a signilicant difference occurs for Environmental Testing
Solutions. ELC chronic foxicity tests when a toxicant reduces Pimephales growth by 19.1% from the contol (determined thiough
Lower PMSD bound determined by USEPA (10th pereentile) - 9.4%.

Upper PMSID bound determined by USEPA (90th percemtile) = 35%.

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

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

Agency, Cincinnati, Ol
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Environmental Testing Solutions, LLC

-

Precision of Endpoint Measurements

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

Testnumber  Testdate ~ Comtrol  Control Mean cv cT MSD . PMSD CT

Survival Growth
(%) (mg/larvae) (%) Gri‘:i{i‘g‘\‘;"('%) (°)  for PMSD (%)
| 03-07-00 100 0.67 4.9 0.05 7.6
2 03-17-00 97.5 . 0.40 7.5 6.2 0.06 15.7 1.7
3 (03-23-00 100 0.31 3.6 3.3 0.07 21.2 14.8
4 06-13-00 100 045 10.1 6.5 0.10 22.2 - 16.7
5 06-13-00 100 0.58 13.2 7.9 0.12 20.0 17.3
6 (19-19-00 100 0.67 53 74 0.07 1.2 16.3
7 10-24-00 97.5 0.83 13.3 8.3 0.22 26.9 17.8
8 - 11-07-00 97.3 0.67 10.5 8.6 0.13 19.3 18.0
Y 03-13-01 92.5 0.34 6.3 8.3 0.08 22.8 18.3
1o 06-26-01 100 0.63 9.8 8.3 0.19 30.6 19.7
- 11 07-17-01 100 0.32 9.1 8.3 0.07 138 19.2
12 08-21-01 100 .89 8.3 8.5 .13 15.1 18.9
13 19-25-01 100 .85 4.9 8.2 0.09 10.4 18.2
14 11-01-01 100 0.54 2.3 7.8 0.10 18.6 18.2
I 11-06-01 100 1.00 7.4 7.8 0.17 16.9 18.2
16 [1-27-01 97.5 0.70 22.8 8.7 0.18 26.1 18.7
17 12-12-01 93 0.82 16.6 9.2 0.19 23.3 18.9
18 01-04-02 93 0.80 .1 9.2 0.18 22.0 19.1
.\’ulv: CV = Coetficient of varation tor control survival.

On average. the CV [or control growth is 9.2% in Environmental Testing Solutions. LLC Pimephales chronie
toxicity tests. '
Lower CV bound determined by USEPA ( o™ pereentile) = 3.3%,.
Upper CV bound determined by USEPA (90" percentile) = 2074
MSD = Minimum Signiticant Ditterence
PMSD = Percent Minimum Significant Ditference
PMSD is a measure of test precision. The PMSD is the minimum percent difterence between the contral and
treatment that can be declared statistically significant in a whole effluent toxicity test. On average, a signiticant
difterence occurs for Environmental Testing Solutions. LLC chronic toxicity tests when a toxicant reduces
Pimenhales arowth bv 19.1% trom the control.
Lower PMSD bound determined by USEPA (lO”‘perccntile) =0.4%,.
Upper PMSD bound determined by USEPA (90™ percentile) = 350,
CT = Central Tendancy (mean Control Growth CV or mean PMSD)

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

L K
USEPA. 2000. Understanding and Accounting for Method Variability Th Whole Eftluent Toxicity Applications Under the National Poliutant
Discharge Elimination Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH.

H
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Environmental Testing Solutions, LL.C

Precision of Endpoint Measurements
Podassiuu Cidvride Chirviiie Reference Tosicunt Conivol Cliare
for Pimephales promelas
using Moderately Hard Synthetic Water

] I 1 I I 1 { I I T ] ] | I {

Test date

—e— PMSD = percent mitimum significant difference, PMSD is the minimum significant difference
between the control and treatment that can be declarcd statistically significant.
— - Central Tendeney (mcan PMSD)
- Lower and Upper PMSD Bounds
Lower PMSD Bound (10" percentilc) = 9.4%, Upper PMSD Bound (90° percentile) = 35%
(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint.)
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JAN.13.2002 12:21 8298628195 ENVIRONMENTAL TESTING SOLUTIONS #1127 2,027
, .. _Environmentat Testing Solutions, LLC Page 4 of' 5

PpKCICR Test Number: 10 .

KCI Stock and Dilution water chemistry:

Baich or Alkalinity Hardness
preparation date | (me CaCOy/L) | (mg CaCO./L)
Control/Dilution Water
' MHS A-o30z

S-0p-02

Conductivity measurements (umhos/cm):

] Day Acceptance Criteriy
| Concentration ot e
0 1 2 3 4. s 6 | the asceptable runge)
CONTROL 320 3o 305 (302 |34 | & 360 280 « 360
300 mg KCVL { ¢ - &2 |80 | 513 | gdis et 553 $ 840 - 890
BOmgKCUL | k8 [ 11 |y 128 043 123 141 120 1100 - 1180
600 mg KCI/L HWs2 | 1390 1342 |14 02.| 12406 | 1395 I"(a‘i 1390 - 1460
0w KO | 1906 | 65 Lo 19 |10b0 110 gl teky 1660 - 1710
906 mg KCI/L 31| 1993 1896 | 1890 (432 | Ko 1890 - 1950
(;&;C; Etgﬁt) .”700 msoo vt |6 1100 o o0 67000 - 76000

JAN-13-2382 11:32 8288628195 P.827
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ENVIRONMENTAL TESTI.NG SOQLUTIONS
Environmental T&ttl’ng Solutions, L1.C

#1127 p.028

Page S of 5

Daily chemistry:

PPKCICR Test Number: _f()

Day
Concentration Paramecter
. {)
| CONTROL | pH G.0) 2d |16 | gor | 3 [ eor | Fqas
DO (mgL) | ;¢ 14 &£0 1 16 £0 1.0
WmgRCOL - JpREU) T 70 184 Jeof 285 [ 810 |04
; DO (mg/l) §.0 14 | &) 1.6 X 1.0
SmgKCL TRHET) | o o 385 ) S | FeS [gun | 707
Pomgly | 455 A A T 7.0
00 mg KCVL | pH (sU) 213 2. 8¢ 813 | 283 | 8.3 704
Pweb et 114 |52 | 1. & L 3]
| TS0 mg KC/L | pH (S.U) $13 | 1480 2. 83| 843 | 17|
DO (mgil) |, 14 &2 T | g 7. |
200mg KCUL | pA (S.U) ed | 940 | o, | 743 8.43 | 143
DO (mg/L) AN £.2 Lo | &l 10
Temperature (°C) 2d. b 2d.6 z4.4 2945 | 24§ z94. 3
Initial Final Initial Final Tnitial Final
Day
Concentration Parameter
4 6
CONTROL PEGUY | o0 1.4 | g.10 #_wq; 808 | 112 1 §.04 * o
DO (mgly | - 1.1 £0 | 1.3 8.0 | 18 £.0 1s
300 mg KC./L pH (8.U) 0.0 .14 £.08 3.%0 8.2 "8 513 3.9
DO mgll) | o T &1 113 |4& 15 | 8.0 a4
PimgRCL - JeRSU) T 0 176 L &4 | 3% 1 8.5 | 1.8 | g4 | =9y
B0 (mglly | oo | g2 [ 1. &3 15 §.0 1.5
600 mg KC/L | pH (8.U) .12 | 7.7 gad 1 .33 | 8.0 2.8 8.k T Fe
DO (mg/L) £.0 1.4 £3 2.0 83 7S & x5
750 mg KCVL | pH (5.0 £13 | 720 | &5 1 | 8aa | 790 | 60 3180
DO (mp) £0 -1 1.3 23 | 1. 83 1o £ 7ﬁ__
el G PP T £ 1393 148 | 145 | 517 340 -
POmel) | st |25 [£3 1.1 &3 I rY 7.5
Temperaturs (°C) Wd |- ley | wn zd9 | WY | 72d% [ 242
Initial | Final "] Tnitisl | Final | Inicial | P Tnitial | Final
JAN-13-2082 11:33 8288628135 P.B28

X
Py




