(NPDES Permit Compliance Records)

April 1, 2002
Robert L. Rehberg, KFP 1A-KST

KINGSTON FOSSIL (KIF) PLANT NPDES PERMIT TN0005452:
COMPLIANCE TOXICITY TESTING OF OUTFALL 002 — FEBRUARY 2002

Attached are two copies of the subject report as required by the State. This
annual, routine toxicity testing was scheduled to coincide with testing of NoxTech
technology designed to reduce nitrous oxides (NOx) in plant air emissions. This
type of NOx control involves injection of ammonia and natural gas directly into
the boilers. Since there is potential for the presence of ammonia in wastewater
during operation of the system, toxicity testing was conducted during the
NoxTech demonstration to show continued compliance with NPDES whole
effluent toxicity (WET) limits.

No ammonia was measured in Outfall 002 samples at the time of first use in the
toxicity tests. Measurements of ammonia made following the corresponding 24-
hour exposure periods were within the normal range for controls (i.e. no ammonia
added) observed in previous ammonia related tests conducted by TVA. This
presence of ammonia in old samples, prior to test renewal, is due to natural
biological processes involving test organism metabolism and the breakdown of
wastes and excess food.

Chronic testing of fathead minnows and daphnids using Outfall 002 samples
collected February 11-16, showed no toxicity to test organisms. IC;s values
for both species were > 100 percent effluent. Exposure of test organisms to
intake samples resulted in no significant reductions in fathead minnow
survival, although variability of survival among replicates was very high,
ranging from 40 percent to 100 percent among the four replicates. Growth
was significantly reduced from controls, based on Homoscedastic t-Tests.
Daphnids demonstrated no significant differences from control for survival
or reproduction when exposed to intake samples.

Fathead minnows were also exposed to UV treated Outfall 002 and intake samples
since fish pathogens present in intake water have been the suspected cause of
interference (anomalous dose response and high variability among replicates, as
demonstrated by untreated intake samples in this test) in previous WET testing at
Kingston. Outfall 002 and intake samples treated by two minutes exposure to UV
light prior to introduction of test organisms produced no significant reductions in
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fathead minnow survival or growth. These results indicate that fish pathogen
interference is very likely the cause of historic problems with WET tests for this
effluent since the anomalous survival response observed in intake samples was
removed by UV treatment. -

Please call me at (256) 386-2755 if you have comments or questions following
your review.

Cynthia L. Russell

Biologist

Environmental Engineering Services-West
CEB 3A-M

- CLR
Attachment o )
cc L. F. Campbell, KFP 1A-KST (Attachment)
H. Hemmati-Aras, LP 2G-C
L. K. Printz, LP 5D-C (Attachment)
J. R. Quinn, HB 2A-C
H. N. Taylor, HB 2A-C
D. E. Thomas, CEB 3A-M
EDMS, CEB 1B-M (Attachment)
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TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION/EXECUTIVE SUMMARY

1) Facility/Discharger: Kingston Fossil Plant/TVA Report Date: April 1, 2002

2) County/State: Roane/Tennessee 3) NPDES Permit #: TN0005452

4) Type of Facility: Fossil-fueled steam electric generating plant
5) Design Flow (MGD): 1400

6) Receiving Stream: Clinch River 7) 1Q-20 (MGD): 187

8) Outfall Tested: 002 9) Dates Sampled: February 11-16, 2002

10) Flow on day(s) sampled (MGD): 1402

11) Pertinent site conditions: No unusual conditions reported.

12) Test Dates: February 13-20. 2002

13) Test Type: Short-term Chronic-definitive

14) Test Species: Fathead Minnows (Pimephales promelas)
Daphnids (Ceriodaphnia dubia)

15) Concentrations Tested (%): Outfall 002: 6.25. 12.5. 25, 50, 100
Raw Water Intake: 100

Pimephales promelas: UV-Treated Outfall 002: 6.25, 12.5. 25. 50. 100
UV-Treated Intake: 100

16) Permit Limit Endpoint (%): IC,s = 100

17) Test Results (%): Outfall 002: Pimephales promelas: ICys > 100
Ceriodaphnia dubia: ICys > 100

UV treated Qutfall 002: Pimephales promelas: I1Cys > 100

18) Facility Contact: Linda F. Campbell 9) Phone #: (865) 717-2157

20) Consultant/Testing Laboratory Name: Environmental Testing Solutions, LLC

21) Lab Contact: Jim Sumner 22) Phone #: (828) 862-8193
TVA Contact: Cynthia L. Russell ‘ ~ Phone #: (256) 386-2755
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23) Notes:

This annual, routine toxicity testing was scheduled to coincide with testing of NoxTech
technology designed to reduce nitrous oxides (NOX) in plant air emissions. This type of
NOx control involves injection of ammonia and natural gas directly into the boilers.

Since there is potential for the presence of ammonia in wastewater during operation of the
system, toXicity testing was conducted during the NoxTech demonstration to show
continued compliance with NPDES whole effluent toxicity (WET) limits.

No ammonia was measured in Outfall 002 samples at the time of first use in the toxicity
tests. Measurements of ammonia made following the corresponding 24-hour exposure
periods were within the normal range for controls (i.e. no ammonia added) observed in

Chronic testing of fathead minnows and daphnids using Outfall 002 samples
collected February 11-16, showed no toxicity to test organisms. ICys values for both

Fathead minnows were also exposed to UV treated Outfall 002 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous dose

reductions in fathead minnow survival or growth. These results indicate that fish pathogen
interference is very likely the cause of historic problems with WET tests for this effluent since
the anomalous survival response in intake samples was removed by UV treatment.
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METHODS SUMMARY

Samples

1) Sampling Point: Final 002 discharge at end of pipe

2) Sample Type: 24-h composite

3) Sample Information:

Sample Date/Time Date/Time Arrival | Initial Date/Time
ID Collected Received Temp. | TRC* Used
(MM-DD-YY/Time) (MM-DD-YY/Time) | (°C) (mg/L) (MM-DD-YY/Time)

002 02-11-02/1500 02-13-02/1316 3.1 <0.10 02-13-02/1602
02-12-02/1400 02-14-02/1613
Intake 02-11-02/1400 02-13-02/1316 3.1 <0.10 02-13-02/1602
02-12-02/1300 02-14-02/1613
002 02-13-02/1300 02-15-02/1120 0.5 <0.10 02-15-02/1617
02-14-02/1200 02-16-02/1553
[ntake 02-13-02/1200 02-15-02/1120 05 <0.10 02-15-02/1617
02-14-02/1100 02-16-02/1553
002 02-15-02/1100 02-17-02/1032 2.37 <0.10 02-17-02/1600
02-16-02/1000 02-18-02/1608
02-19-02/1600
Intake 02-15-02/1000 02-17-02/1032 2.3 <0.10 02-17-02/1600

02-16-02/0900

02-18-02/1608
02-19-02/1600

*Total residual chlorine.

"Collected in two 2.5-

4) Sample manipulation:

Samples for routine compliance tests were w
bath.

Aliquots of QOutfall 002 and intake sampl
24°C in a warm water bath and held in 4
to exposure of test organisms.

gallon cubitainers. Temperature was measured in each cubitainer upon arrival.

armed to test temperature (25 £1°C) in a warm water

es used for side by side UV treated test were warmed to
0Watt Rainbow Lifeguard UV Sterilizer for 2 minutes prior
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Test Orpanisms

Pimephales promelas Ceriodaphnia dubiq
1) Source: Agquatic Biosystems. Inc. In-house culture
2) Age: 24 hours < 24 hours
Test Method Summary (See Appendix A for additiona] information)
Pimephales promelas Ceriodaphnia dubia
1) Test Conditions Static, renewal Static, renewal
2) Test Duration 7 days Until at least 60% of control
females have 3 broods
3) Dilution/Control Moderately Hard Moderately Hard
Water Synthetic Water Synthetic Water
4) Number Replicates 4 10
5) Animals per Replicate 10 ' i

6) Test Initiation: (Date/Time)

02/13/02-1528 EST 02/13/02-1602 EST
UV Treated - 02/13/02-1528 EST

7) Test Termination: (Date/Time)

02/20/02-1536 EST 02/20/02-1631 EST
UV Treated  02/20/02-1514 EST

8) Test Temperature: Mean = 24.6°C Mean = 24.6°C
(24.3°C-25.6°C) (24.2°C-25.5°C)

UV Treated Mean = 24.6°C
(24. l°C-25<5°C)

9) 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 replicate for each test concentration,

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

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

using ToxCalc version 5.0 statistical software (Tidepool Scientific Software,
McKinneyville, CA).
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TOXICITY TEST RESULTS (See Appendix B for Bench Sheets)

1) Results of a _Pimephales promelas Chronic 7-d Toxicity Test
(Genus)  (Species) (Type/Duration)
Conducted 02/13/02 - 02/20/02 Using Effluent From Outfall 002.
(mm/dd/yy) (mm/dd/yy) (number)
Percent Surviving
Test Solutions (time intervals used - days)
1 2 3 4 3 6 7
Control ‘ 100 100 100 100 100 100 100
6.25% Effluent 100 100 100 100 100 100 100
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12.5% Effluent
25% Effluent
50% Effluent
100% Effluent
100% Intake
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IC;5 Mean Dry Weight (mg)

Test Solutions (Replication)

1 2 3 4 Mean
Control 0.646 0.743 0.658 0.703 0.688
6.25% Effluent 0.644 0.628 0.752 0.790 0.704
12.5% Effluent 0.736 0.670 0.666 0.789 0.715

25% Effluent
50% Effluent
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100% Effluent 0.691 0.687 0.618 0.632 0.657
100% Intake 0.575 0335 0212 0.559 0.420"
[Cy5 Value: = >100% Calculated TU Estimates *: [Cy5=<1.0 TUc

95% Confidence Limits
Upper Limit: N/A Permit Limit: 1.0 TUc
Lower Limit: N/A

*NOTE: TUc = 100/ ICys
*Signiﬁcantly less than control.
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TOXICITY TEST RESULTS: continued

2) Results of a Ceriodaphnia dubia

Chronic 3-brood/7-days Toxicity Test

(Genus) (Species) (Type/Duration)
Conducted 02/13/02 - 02/20/02 Using Effluent From Outfall 002.
(mm/dd/yy) (mm/dd/yy) (number)
Percent Surviving
Test Solutions (time intervals used - days)
1 2 3 4 ] 6 1

Control 100 100 100 100 100 100 100

6.25% Effluent 100 100 100 100 100 100 100

12.5% Effluent 100 100 100 100 100 100 100

25% Effluent 100 100 100 100 100 100 100

50% Effluent 100 100 100 100 100 100 100

100% Effluent 100 100 100 100 100 100 100

Intake 100 100 100 100 100 100 100

Reproduction (#young/female/7 days) Data
Test Solutions Replicates

| 2 3 4 S 6 7y 8 9 10 | Mean
Control 3528 21 25 22 22 21 25 25 25 24.2
6.25% Effluent 2725 24 271 23 2 27 24 27 28 254
12.5% Effluent 25 26 27 26 29 24 27 26 25 26 26.1
25.0% Effluent 27 28 26 25 28 28 26 25 26 27 26.6
50.0% Effluent 29 27 25 28 28 29 24 25 26 22 263
100% Effluent 27 31 24 29 26 27 26 27 26 26 | 269
Intake 26 25 25 31 24 27 25 25 24 24 256

[Cys Value: > 100%

95% Confidence Limits
Upper Limit = N/A
Lower Limit = N/A

Calculated TU Estimates *:

Permit Limit: 1.0 TUc

IC25 :<1.0 TUc¢

*NOTE: TUc = 100/ ICys

REFERENCE TOXICANT TEST RESULTS (See Appendices A and C)

Species Date Time Duration | Toxicant Results (IC;s)
Pimephales promelas 02/13/02 1632 7 days KClI | 649.6 mg/L (IC;s)
Ceriodaphnia dubia 02/05/02 1337 7 days NaCl 1072.5 mg/L (ICys)
- T
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TOXICITY TEST RESULTS UV TREATED

(See Appendix B for Bench Sheets)

1) Results of a _Pimephales promelas Chronic 7-d Toxicity Test
(Genus) (Species) (Type/Duration)
Conducted 02/13/02 - 02/20/02 Using Effluent From Outfall 002.
(mm/dd/yy) (mm/dd/yy) (number)
Percent Surviving

Test Solutions (time intervals used - days)

1 2 3 4 3 6 7
Control 100 100 100 98 98 98 98
6.25% Effluent 100 100 100 100 100 100 100
12.5% Effluent | 100 100 100 100 100 100 100
25% Effluent 100 100 100 98 98 98 98
50% Effluent 100 100 100 100 100 100 100
100% Effluent 100 100 100 100 100 100 100
100% Intake 100 100 100 100 100 100 100

IC25 Mean Dry Weight (mg)
Test Solutions (Replication)
1 2 3 4 Mean

Control 0.537 0.482 0.610 0.652 0.570
6.25% Effluent 0.506 0.545 0.658 0.582 0.573
12.5% Effluent 0.581 0.607 0.691 0.595 0.618
25% Effluent 0.615 0.619 0.546 0.677 0.614
50% Effluent 0.629 0.690 0.531 0.671 0.630
100% Effluent 0.667 0.730 0.701 0.675 0.693
100% Intake 0.679 0.603 0.707 0.656 0.661
[C25 Value: = >100% Calculated TU Estimates * [Cps = <1.0 TUc
95% Confidence Limits
Upper Limit: N/A Permit Limit: 1.0 TUc
Lower Limit: N/A

*NOTE: TUc = 100/ [Cys
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SUMMARY/CONCLUSIONS

Chronic testing of fathead minnows and daphnids using Outfall 002 samples
collected February 11-16, showed no toxicity to test organisms. ICy5 values for both
species were > 100 percent effluent. Exposure of test organisms to intake samples
resulted in no significant reductions in fathead minnow survival, although variability
of survival among replicates was very high, ranging from 40 percent to 100 percent
among the four replicates. Growth was significantly reduced from controls, based
on Homoscedastic t-Tests. Daphnids demonstrated no significant differences from
control for survival or reproduction when exposed to intake samples.

Fathead minnows were also exposed to UV treated Outfall 002 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous dose
response and high variability among replicates, as demonstrated by untreated intake samples in
this test) in previous WET testing at Kingston. Outfall 002 and intake samples were treated by

two minutes exposure to UV light prior to introduction of test organisms produced no significant
. reductions in fathead minnow survival or growth.

12
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Appendix A

ADDITIONAL TOXICITY TEST INFORMATION
SUMMARY OF METHODS

1) Pimephales promelas

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

2) Ceriodaphnia dubia

Tests were conducted according to EPA/600/4-91/002 (July 1994) using ten
replicates, each containing one test organism, per treatment. Test vessels consisted of
30-mL polypropylene cups, each containing 15-mL of test solution.

DEVIATIONS/MODIFICATIONS TO TEST PROTOCOL

1) Pimephales promelas

None
2) Ceriodaphnia dubia

None

DEVIATIONS/MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1) Pimephales promelas

None
2) Ceriodaphnia dubia

None
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PHYSICAL AND CHEMICAL METHODS

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

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

3) Temperature was measured using EPA Method 170.1.

4) Dissolved oxygen was measured using EPA Method 360.1.
5) The pH was measured EPA Method 150.1.

6) Conductance was measured EPA 120.1.

7) Alkalinity was measured using EPA 310.1.

8) Hardness was measured EPA Method 130.2.

9) Total residual chlorine was measured using EPA 330.5.

QUALITY ASSURANCE

Toxicity Test Methods: All phases of the study including, but not limited to, sample
collection, handling and storage, glassware preparation, test organism
culturing/acquisition and acclimation, test organism handling during test, and
maintaining appropriate test conditions were conducted according to the protocol as
described in this report and EPA/600/4-91/002. Any known deviations were noted
during the study and are reported herein.

REFERENCE TOXICANT TESTS (See Appendix C for control chart information)
1) Test Type: 7-day chronic tests with results expressed as [Cys values in g KCI.
2) Standard Toxicant: Potassium Chloride (KCI crystalline).
3) Dilution Water Used: Moderately hard syntheticrwater.

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

REFERENCES

1) NPDES Permit No. TN0005452.

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).
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Kingston Fossil Plant Biomonitoring
February 13-20, 2002

Appendix B

Chain of Custody Records and
Toxicity Test Bench Sheets
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Page 1 of 8

| ————nimental iesung dolutions, LLC
8 £

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

NoNTREATED.
Dilution preparation information: Comments:
MHS batch: c2-12-02 |, 02-¥8-02
Dilution prep (%) L.2S 128 =3 50 100
Effluent volume ) | 48,95 | 1#7.S | 315 710 IS0
Diluent volume (mL) 0L.2$ {13125 |1 150 o)
Test organism information: Test information:
ism age: |24 -Hoes old Randomizing template: | Yeczow)
Date and times organisms | 02-12-02 1280 o 1S00 HeT Incubator number: 2
were born between: 1530 +g 1760 [SSw
| Organism source: ABS BatcH 02-12-02 Artemia ot number: 850207P
Transfer bowl information: | pH = Temperature = Oven temperature: Lo°C
2.4 29.4°C Drying time: 24 -Ho
Daily feeding and renewal information:
Day /Date Morning feeding | Afternoon feeding | Test initiation, renewal, | Analyst
time time or termination time
0 Jozizoz| — 1wy 152€ KEK
' Jozroz | jeay 1ds szl A
2 lozsoz 163 lesy 1S3 J
3 lozi-oz 10! 174€ 1542 KEK
b le-nn 032 1631 1549 KEK
> | ozitoz l63S 1638 1527 A
° loz-1%02 | e3q o 1524 Al
7
.2002. 2
@200 1S3l |
Control information: Acceptancs criteria Summary of test endpoints:
% Mortality: a7 <20% T-day LC50 >(007
Average weight per larvae: 0.6870L 2 0.25 mp/larvae NOEC [wey A
LOEC 210077,
Chv Pdvo A
1C25 P Iﬂ.
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Species: Pimephales Promelas

Date: 2-1
NonTeeATeD
Survival and Growth Data
Day CONTROL .25 % 1257,
AlBIlCIDlETF S HIT ]S TK]1
? o 17000 0|0 07010 (70| 20|r0
1
0 1w | 0| 0 10 1w [0 ],0 [0 |10 |,0
2
o (w0 |0 70 10|10 | 0] 4o 10 [ro /0 /0
3
O 140 |10 fo 00 |w | P 1ed | 0|
4
0 |10 110 |0 || |00 10 110 |40 10
5
/0170 |70 |70 Js0 |10 |76 70170 (70 | 10 | 10
6
o] 0| 50 0 1t6 |0 |10 |10 10| 1o (10
7 01701 101010 |10 ] /6 [aho] 70 |70 |10 | 10
A = Pan weight (mg) AN \\\3'0? “qv“ ‘*u\b \,,‘?00 \_‘.\‘11’ “@\ \Ab\" “fﬂ\p ?V\ \\k./"c‘.‘A
B = Pan + Larvae weight (mg) 2 [ 7P o 2P 1\;)0 W 11.\\\ 11,"“\ N | ey 1,‘.‘,0
Larvac weight (mg) = A_B VN 4B I A 18 L g L, 50 o1 |l A

Calculations and data reviewed: _%(

Comments:
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Page 3 of ¥
Species: Pimephales promelas
Client: TVA KinssTon Date: 02-i302
NONTR eATeD
Survival and Growth Data
Day 25% A /00%
M N 0 P R S T U \4 W X
0
070 720110 |70 | /0 0(/0 /70|70 70|70
1
lo teo | ol 1o | o | 0l 10 |0 [0 |
2
o |10 (O |10 10110 | ol | 12 |10 (0 lro
3
0 (fo is | ®Plp |w|lolm 10 |0 /0 |10
¢ fo | to(d 1o | 1010 |r0 | r0| Jo Ol |0
5 0 170 | r0|20 |70 [ 70|70 | 70 00 0| 20 70
3 ;
o [ 16 1o 110 o o |0 |0 (/o /o | p
7 o160 | Jo|/Jbd]lo | /o *76% ‘ol rollo | 10]10
A = Pan welght (mg) Y “gy; 0P \“Myi R .‘b"‘_\ é ) & \“J‘-\ \A?““ \\\‘0\1 & o b"TOF
B = Pan + Larvae weight (mg) 2\.1,“5 10+ ’L\’No 1\_6\1 ’Pf\y\ 7‘\\5 0“1 11.\’\ 7)'&6 21'(,‘\7_\'13 z“s‘ﬁ
e At (B oS o [ o WA A¥T ) T % [ AOT o] wo 3
Calculations and data reviewed: _%
Comments:
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Environmental Tuting Solutions, LLC
_

Paged oty

Species: Pimephales promelas

Client: _TVA KiNgsToA)

NonTeeAred

Date: _ 92-13-02

Survival and Growth Data

Day

oK

DD

EE

FF | GG | HH | @I

JJ

/0

\

N

A\

tO

N

/0

{10

(O

6

lo

7

g4

N

A = Pan weight (ing)

W

N

B = Pan + Larvae weight (mg)

D,

AN

Larvae weight (mg)=A - B

65

Calculations and data reviewed: f>

Comments:
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; Environmental Testing Solutions, LL.C

Statistical Analyses

Larvai Fizh Growth and Survival Teck7 Day Growih
Te D RO nd Survivi Teet7 Day Growth

Start Dasxx 21302 Sample ID: TVA Kingston Fousil Plant, Noo-Treased (260)
End Dase 22002 Lab ID: BTS-Env. Testing Sotutions Sample Type: DMR-Discharge Monitoring Report
Sample Dasx Prosocok: EPAF 91-EPA Prashwater Test Spacies: PP-Pimephales promtas
Commenty:
Conc-% 1 3 3 4
— ——
D-Control 0.6459 0.7428 0.6583 . 0.7034
628 06402 0.62%0 0.7518 0.7399
128 0.7388 0.6704 0.6636 0.7891
25 0.6224 0787 0.7000 0.6924
50 0Meé 0.59¢9 0.6278 0.7496
100 0.6910 0.6873 0.6180 0.6322
Tra Un 1-Talled Isotonic
Cono-% Mean N-Mean Mean Min Max CV% N +Stat Critieal MSD Mean N-Mean
D-Coatrot 06876 1.0000 0.6876 0.6459 0.7428 6.446 4 0.7021 1.0000
625 0.7035 1.0233 0.7038 0.6280 0.7899 11317 4 0330 2410 0.1160 0.7021 1.0000
128 07152 1.0401 0.7152 0.6636 0.7891 8209 4 051 2410 0.1160 0.7021 1.0000
25 0.6484 0.9430 0.6484 0.5787 0.7000 8963 4 08ls 2410 0.1160 0.6484 0.9235
50 06170 0.8973 0.6170 0.4916 0.7496 i7.192 4 1.468 2410 0.1160 0.6371 0.9074
100 06571 0.9557 0.6571 0.6180 0.6910 5.701 4 0.633 2410 0.1160 0.6371 0.9074
Anxliiary Tests Statistic Critical Skew Kurt
Shapiro-Wilk’s Test indicates normal distribution (p > 0.01) 0.983322442 0.884 0133016156  -0.185797786
Bartletr's Test indicates equal varisnces (p = 0.57) 3.876844883 15.08631706
Hypothests Test (1-tatl, 0.05) NOEC LOEC Chv U MSDu MSDp MSB MSE F-Prob df
Dunnest’s Test 100 >100 1 0.115958618  0.168642551 0.00552104  0.004630223 0351866215 518
Linear Interpolation (80 Resamples)
Point % SD 95% CL(Exp) Skew
icos 20671
icto >100
IC15 >100 1.0
1C20 >100 09 ]
IC28 >100
1c40 >100 08 4
IC50 >100 07
0.6 4
4
s 0.5 4
04 4
2
x 034
02 4
014 ° —— ——o
00 ggorr"" )
041 v T r T T
0 20 40 60 80 100 120
- Dose %
Dose-Response Plot
0.9
0.8 J
Q7 3 L
4
= 063 [ 1-tail, 0.05 level
§ of significance
8 05
o
Z 043
a
™~ 03 3
02 3
0.1 3
0 v v v v
3 Q - g 8 8
g ) ) _
kif 02-13-02.xls
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; . Environmental Testing Solutions, LLC
°
~ Statistical Analyses
Larval Fish Growth and Sarvival Test-7 Day Sarvival
Start Date: 2/13/02 Test ID: PpFRCR Sample [D: TVA Kingswn Fossil Plant, Intake, Non-Treated (260)
End Date: 220/02 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 1.0000 1.0000 1.0000 1.0000
100 1.0000 0.5000 0.4000 0.9000
Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 1.0000 1.0000 1.4120 14120 14120 0.000 4
100 0.7000 0.7000 1.0328 0.6847 14120 34.138 4 2.151 2.353 04149
Auxiliary Tests Statistic Critical Skew Kuort
Shapiro-Wilk's Test indicates normal distribution {(p>001) 0.923492134 0.749 0.113609697 0.087904734
Equality of cannot be confi

Hypothesis Test (1-tail, 0.05)

dastic t Test indi 1o signifi

£

kif_02-13-02.xis

TVA-00026451



\ Environmental Testing Solutions, LL.C

Statistical Analyses

Llrnlmmms.vlnrrﬁﬂnlym

Swart Dater 271302 Text ID: PPFRCR Sample ID: mmmmmmm)
Ead Dete: 212002 LabID: ETS-Eav. Testing Solutions Sample Type: mmm
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelss
Comments:
Conc-% 1 2 3 4
D-Control 0.6459 0.7428 0.6583 0.7034
100 05748 03346 02118 0.5586
Transform: Ustransformed 1-Taled
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 0.6876 1.0000 0.6876 0.6459 0.7428 6.446 4
*100 04199 0.6106 04199 02115 05748 42.144 4 2935 1.943 0.1772
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.963622987 0.749 0358446666 -0.015445846
F-Test indicates cqual (p=0.05) 15.93779945 47.46834564
Hypothesis Test (1-tail, 0.05)
= e T o ——
Dose-Response Plot
0.8
0.7 3
0.6 4
§ 0. 1-tail, 0.05 level
e s of significance
00
>
[
Q 03]
N~
02 ] o
0.1 3
0}

D-Control

100

kif_02-13-02.51s
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Page lot s

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

Species: Ceriodaphnia dubiq

Date Time  Analyst Client: -TYA '
Teststart | 02392 [ o0 ] D Facility: )i \0s1ON Fossi( fanT
Testend | 02-2002 ea | X | NPDES #: Ty -gogsysz NonTReATeD
Dilution preparation information: Comments: '
MHS batch: 024202 /o2-18-02
Dilution prep (%) B | 125 | s Tso | 10D
Effluent volume (mL) 1S 187.€ ms m
Diluent volume (mL) ot 26 [ 1312.S Wzs | 150 o)
Test organism information: Test information:
J Organism age: 24 HouRS oD _Randomizing template: [ekeenl |
Date and times organisms | 0z-12-02.  teds o 18] Incubator number:
were born between: z
| Organism source: -0502 A48 YCT batch: A8 lor-z3-02
Transfer bow! information: | pH = g, |j Temperature = 243 | Selenastrum batch: ABS [g122 0Z
CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O (&) ol O @) (e O (OHKe) o
Adult mortality [ L S [ - [ — ] [ I W
2 Young produced o A 5 O O O O O (@) O
Adult mortality (O R [ —] (- - o | W
3 Young produced 3[4 Ol R 314y S1 31314
Adult mortality (W w Ll O C U C T o TC
4 Young produced 3 0 [ Ol o Ol o (@] O | o
Adult mortality O (U B e (U — |- i S |
5 Young produced O 1O b J‘ -7 b / (®) |
Adult mortality S I Sl I I O T O e e
6 Young produced 13 1Y 1O lq (2| O 12 (2] 2 @)
Adult mortality L [ [ [ (- o (. | N S
7 Young produced e} { O 1) 0) 12 |
Tolal youmg pesticed 2 |28 |2\ | 25| 22|25 |21 |25 |25 Py
Final Adult Mortality CT T O U [ LD ) I )
X for 3™ Broods > X S | s [ 3 [ S | | <=
Calculations and data reviewed: @S

Mon Tue Wed Thu Fri Sat Sun
Date ! @49 @213 o7y s U 027

Test Renewal, Feeding, and Incubator Location Information

Time leo§ \j? W2 11D 1v1 1553 lﬁ?_

s R S S U S W

Shelt G ¢a a a & 2L e

Locaﬂon
Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: 07 $20% 7-day LCS0 palseyA
% Aduits having 3™ Broods: JTA 2 80% NOEC (0%
% Mortality: o <20% LOEC > 1007,
Mean Offspring/Female: Z4.2 2 15.0 offspring/female | ChV 2106%
% CV. 9.1% <40.0% 1C25 21007,

TVA-00026453
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Page2 ot

Species: Ceriodaphnia dubia

Client: TVA KinESTON __ NoatreaTED

CONCENTRATION: _lp, 2572

Date: _o2-13-02

Survival and Reproduction Datq
Replicate number
Day 1 2 3 4 ] 6 7 [} 9 10
1 Young produced Ol ol oo |6 el ol oo (@)
Adult mortality | Y I — L - ] [ .
2 Yomng produced (o) el Ol o el e) Ol o]l olcs
Adult mortality — | VI U o Twe —_ —]
3 Yomgproduced | = 3 a | =3 3 |y 3 - (o] J
Adult mortality i ] | T C (W — |
4 Young produced /0 |1 g o) O O 10 o (@)
Adult mortality | T T T L I U I N W i
3 Youngproduced | ~ O T 12 f 10 1 71 10 {®)
Adutmortality § __ | " [ | UL (. - . | L
e L) 3 Tz T 2[1Z IOl 01313 149
Adulf mortality Cl LT L w | O Ul L[
7 Young produced 0 O | O 0 O [I4 |0 /
Total young produced 27 |25 (24 |27 (23 |22 27 24 [ 27 | 28
Final Adult Mortality | I W B = U T T T (g
Concentration:
% Mortality: 0% |
Mean Offspring/Female: |[2s.4
% Reduction from Control: | -<s.0%,
Calculations and data reviewed: _4{
CONCENTRATION: Lsz Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced D @) (@) O O O (@) @) (&) @)
Adult mortality — — O OO — | v L
2 Young produced o) (o) O O O O (@) O o )
Adult mortality [ (S N — — ] O (-
Poplmedueed | Y3 [ 3T SO [ [ J[ A3 T3
Adult mortality [ - — [ w !l o« u —
4 Young produced 19 Ol O |4 O 10O Q C 16
Adult mortality C [ [ [ - C C C (. C
5 Youngproduced | 5 T ~ 10 | 7] 1] L /0 1/0 17 4
Adult mortality — (W L L | o (- (. _ Ul
3 Young produced | | & | | 4 “ | D I 1911 Is |14
Addtmortality | (_ | L | Ll Ll el Cl U
7 Young produced O ;2 ] Li 4112 O Q (&) @)
Total young produced 25 (26 |27 |26 29 |24 1271 |26 |29 | 2L
Final Adult Mortality AN N S N N i e I T L= L =
Concentration:
% Mortality: (9?.':
Mean Offspring/Female: 2. |
% Reduction from Control: |- T.9%

Calculations and data reviewed: é'g—
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Sp;cies: Ceriodaphnia

dubia

Client: -TVA KiN6STON  NoNrReATeD

CONCENTRATION: _25%

Date: _¢2-1%02

CONCENTRATION: _S0%

Survival and Reproduction Data
mxmber
Day 1 2 3 4 2%‘ 6 7 s 9 10
. Yomgproduced } & | OO 1O |1 O SClololo
Adult mortality | (W U W - | C [«
3 Yoang produced Q1O OOl ol o (@) <M ie] [e)
Adultmortalty | L | L | o o] UL | &
3 |Youmgpoiwed | & | J | & | B | Ol 3194 19 4] S
Adult mortality L | C " — i U (o | S [ | Sy
Adult mortality (- — L-'_. | | T I — | . [ |
5 Young produced o o J; a { ] l @ e —1 { ()
‘Adult mortality LI L W <« — O ot ol U
6 | Yomgprodueed | | | jb | O | Idli] I3L1S] 14
Adult mortality |- [ I - [ N W [ W e L =
7 Yomgprodueed | O | O [ IS | O | O Ol O (@) Q |0
Tl poung peotuest 21|28 |20 |25 |28 |28 | 26 |29 |26 | 21
Final Adult Mortality L L Y 1 [ I
Concentration:
% Mortality: o%
Mean Offspring/Female: 2. b
% Reduction from Control: | 2.9

Calculations and data reviewed: % !

Survival and Reproduction Data

Replicate nmmber
Day 1 2 3 4 5 6 7 3 9 10
1 Young produced O @) o o (&) O @) @) I8) O
Adult mortality [ R [ o S S R N R e I
2 Young produced 7 5 [9) (@) O O O (@) O O
Adult mortality ' — = [ . g (W (- — | v
4 Yomgprodueed | 3 T f [ 4 | o1 3T 3|3 |3 | ¢ |3
Adult mortality ] & Cl L oo o Cl o
4 Young produced 0 /10 /@) s O s O O q O
Adult mortality - (- = [ (W R D L U I W i
5 | Yousgproduesd | )0 | O [ ] | & [/O0] /O] T | & | O b
Adult mortality - L L ol o el W o L C
6 Young produced o) 13 Il-[ O lg A I« 1~ 13 ‘3
Adult mortality L [ «— = — [ - [N R =
7 Yomg produced | 1o | (3 p lislo O 1o | O Q
Final Adult Mortality = C ] © | [ — L o e
1
Concentration:
% Mortality: o%
Mean Offspring/Female: 26 .3
% Reduction from Control: | *8.77%

Calculations and data reviewed: H

TVA-00026455



S W W W Ay Al N

LS

Species: Ceriodaphnia dubia

Client: TYA Kineston  NonmeeATeD Date: (02-3-0Z
CONCENTRATION: _/D0% Survival and Reproduction Data
mumber
-2L 1 2 3 4 5 6 7 8 9 10
1 Young produced o ol olo o Q1O |1l o IQIS
Adimortality | [ | | U W[ W[ O] | & |-
3 [ Yomgpodueed | ~ 1> O] O]l O[O O]l AIOTO ]
Aduit mortality - Ul Cl W T ] o |
3 | Yomgprodweod | 0 | B3 10 [ |3 13| 4[]S
‘Adult mortality ol ol o NS | —
r Yomgproduced | 4| [ ~ | & | 4 ololo |2 ol 0
Adult mortality (W N S L S W § | U (W .
S | Yomgprodweed | p | 12| 7 |IO] O] 3 IGO0, 9
Adult mortality (W W [ L L LS W [
3 Yomgprodueed | (<& | j, [{H O [ O [1 [ IS [ 5 14
Adult mortality TS O O U
7 Young produced 0O (o) 111 E_) Q O (@) o Q
Total young produced 21 | 3] 24 29 20 21 | 2L 27 | 2L |26
Final Adult Mortality - i C |- C L T N ™
1
Concentration:
% Mortality: [0 A
Mean Offspring/Female: | 26.9
% Reduction from Control: | -11.2% |

CONCENTRATION: /007 INTAKE.

Calculations and data reviewed: )!

Survival and Reproduction Data

Replicate number
Day 1 2 3 4 5 6 _| 7 8 9 10
1 Young produced o (@) 6 o (@) Ol O O 1O @)
Adult mortality (W A N A N I O A U Y=
o Yomgprodueed | » 1O 1 OO Q lo|lo i o
Adult mortality Ol O U (R - Clu
3 | Yomgprodueed | o~ | 2| 3 [0 [ B [ 4 10 | |8 | 3
Adult mortality - o | - - [ . (S
¢ [Yompowed | § [ OO [ S [ O]lO |9 [0]0 [O
Adult mortality ol o w ] Y w (- |
] Yomgprodueed | £ |/ &£ 12 ' s a |16t ;
6 Young produced ;Q ,Jél O |3 2 S | 72116 [ 13
Adult mortality o (- C (- | S L b | T B
7 | Yougprodnced | JTO | 12 [ 1 [ I ] /O] !3 CHIR-NNe'
Total young produced 26 |25 |26 (3l {24 |21 |25 |25 | 24|y
Final Adult Mortality L P (1 C 1T U 1o - o] O
Concentration:
% Mortality: 07
Mean Offspring/Female: 25.G
% Reduction from Control: | -5 87 |

Calculations and data reviewed: 4 ! S

TVA-00026456
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Environmental Testing Soihtions, LLC

D-Control

. Statistical Analyses
Cartodaphais Sarvivai aad R o Tess-Reprod:
Start Datec 2130 Text ID: C4FRCR Sample ID: TVA Kingston Foasil Plsnt, Noo-Treated
EndDmx 22002 Lab ID: ETS-Env. Testing Solutions Samplo Type: DMR-Discharge Monitoring Report
Sample Datw Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubis
Commants:
Come-% 1 2 3 4 s 3 7 [] 9 10
S — T — S A S e
D-Control 25.000 28.000 21.000 25.000 22.000 25.000 21.000 25.000 25.000 25.000
62 27.000 25.000 24.000 27.000 2.000 22.000 27.000 24.000 27.000 28,000
128 23.000 26,000 27.000 26.000 29.000 24.000 22.000 26.000 25,000 26.000
2 27.000 28.000 26.000 25.000 28.000 28.000 26.000 25.000 26,000 27.000
50 29.000 27.000 25.000 28.000 28.000 29.000 24.000 25.000 26.000 22000
100 27.000 31.000 24.000 29.000 26.000 27.000 26,000 27.000 26.000 26.000
Transt U d 1-Talled Isotomic
Comc-% Mean N-Mexn Maan Min Max CV% N +-Stat Critieal MSD Mean N-Mean
D-Control 24.200 1.0000 24.200 21.000 28.000 9.095 10 25917 1.0000
628 25.400 1.0496 25.400 22,000 28.000 2132 10 <1422 2287 1.930 25917 1.0000
125 26.100 10785 26.100 24.000 29.000 5.250 10 -2251 2287 1.930 25917 1.0000
25 26.600 1.0992 26.600 25.000 28.000 4413 10 -284 2287 1930 25917 1.0000
50 26.300 1.0868 26300 22,000 29.000 8.290 10 -2.488 2287 1.930 25917 1.0000
100 26.900 L1116 26.900 24.000 31.000 7.108 10 3.19%9 2287 1.930 25917 1.0000
Aunxiliary Tests Statistic Critical Skew Kart
Kot D Test indi normal distribution (p > 0.01) 0.558318555 1.035 -0.075089788  -0.183902637
Bartlett's Test indicates equal variances (p=0.33) 5.770777702 15.08631706
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Durmett's Test 100 >100 1 1929792501  0.079743492  9.656666667 3561111511 0.029432544 554
Linear Interpolation (80 Resampies)
Point % SD 95% CL Skew
1Cos >100
IC10 >100
ic1s >100 1.0
1C20 >100 0.9 ]
IC2s >100
€40 >100 08+
1CS0 >100 0:7/4
0.6 4
2 05
§ o)
é‘ 0.3
0.2 4
0.1 4
0.0 $o—o—o ° —
R B R T RS
0.2 v r v v T
0 20 40 60 80 100 120
Dose %
Dose-Response Plor
35
30 4 T
25 ]
e ...l 1 I T 14ail 0.05 level
5 [ SRS Efacine: = akie - croe G £ SHEE Beens ienmiee S0 3 SHERRIRIE AL o = oo o oo e
% 203 of significance
§
g 15
[}
[+
10 4
54
0 +~ r v v
A

kf_02-13-02.xls
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Environmental Testing Solutions, LLC

Statistical Analyses

Carlodaph WMWT“I_,. ductl
Start Date: 21302 Test ID: CdFRCR Semple ID: WAKMMMMN@-TM
End Date: 220002 Lab ID: ETS Eav. Testing Sotutions Sample Type: DMR-MmMmituingRq)m
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodsphnia dubia
Comments:
Cone-% 1 2 3 4 s [ 7 3 9 1¢
D-Coatrol 25.000 28.000 21.000 25.000 22.000 25.000 21.000 25.000 25.000 25.000
100 26.000 25.000 25.000 31.000 24.000 27.000 25.000 25.000 24.000 24.000
Transform: Untransformed 1-Tailed
Cone-% Mean N-Mean Mean Min Max CV% N t-Stat Critcal MSD
D-Control 24.200 1.0000 24.200 21.000 28.000 9.095 10
100 25.600 1.0579 25.600 24.000 31.000 8276 10 -1.449 1.734 1.675
Auxiliary Tests Statstic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.91813302 0.868 0310776009  1.33372549
F-Test indicates equal variances (p=091) 1.079207897 6.54108572
Hypothesis Test (1-tail, 0.05)
Hi ic t Test indi no signifi differences
Dose-Response Plot
35
30 4 T
3] .
§ e T 1-tail, 0.05 level
g 20T of significance
‘é
2 15
@
[ 4
10
5]
0 4
2 8
3

kaf 02-13-02.xls
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Environmental Testing Solutions, LLC Page | of ¥

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

OV TReATED

Dilution preparation information: Comments
MHS batch: 02-12-02 ld z-8-02
Dilution prep (%) b2 | s | 2 So_ | 100
Effuet vohme ml) | 43,75 | K7.S | 375 | 150 1500
Diluent volume (mL) | »06.2S | 7812.5 | (125 30 | 0
Test organism information: Test information:
Organism age: 2 -Hous o Randomizing template: | ALpE.
Date and times organisms | 021262 330 <O 1S00 MST™ Incubator number:
were born between: 1530 1o (100 5 =
Organism source: ABRS RATLH 02-\2-02 Artemia lot number: &ozo1f
Transfer bowl information: | pH = Temperature = Oven temperature: W0°C

741 74.4°C Drying time: 24-Houks

Daily feeding and renewal information:

Day Date Morming feeding | Afternoon feeding | Test initiation, renewal, | Analyst
time time or termination time
2 021302 | —& 1644 1s2¢ 7,{—” KEK
' oz oz 1036 s 1506 o\
2 lozsoz 103 wesd s o\
S LY 141 nyg 1527 KEX
f lene | 163z 1637 1530 KEX
5 |ozs-02 lo3s 38 109 A
5 grA-Qt 1033 e o 510 >
7| o2-2000 —X 1514 A
Control information: < Acoeptance criteria Summary of test endpoints:
% Mortality: _OF2s $20% 7-day LC50 21007
Average weight per larvae: 0.S70 2 0.25 mg/larvae NOEC [o07,
LOEC 7107,
ChV 7 (007,
1C25 > 1007

TVA-00026460



———— UL OOLIup SUluLYnS, LU ~ Pageloty
Species: Pimephales promelas
J’——&h‘; H 2-13-02,
UV weeaved ,
Survival and Growth Data _
Day CONTROL 6.25% 12.5%
A B C D E F G H ) § J K L
0 | o rwlw|lwlel]wlioln]l i
1
O 1o !C 1™ o |10 |10 [© i 0] 0|0
2
0 fio oo | 1of 00 0 o] rolm
3
IO |10 [ o [ |10 10 |10 4o Yo 10 |0 |
7 :
1o qM 0 lpo | o 1IO110 Lo |10 |40 s
5
1019 [/lofto |10 |io |70 0|0 0|0
10 (0 1o Yo [Id [1o| /oyl | /o]0
7 614 iloflo]o|rol/0 (1ot lneln |0
A= Pan weight (mg) e)
- WA | a2 oV t\"wo 6% |65 \‘\?"\: 9“‘0 \'\'m‘6 ah |a0® |\
B~ Pan + Larvae weight (mg) a9 \Ag\ w/\'b 1‘\9% zo_ou@_(_\?. 1’\_6 10:\5 @;ﬁ i_,\v\ 1‘.;.1— Lo ®
Larv-ewdght(mg)-A—vB 5'5‘0 “3\6 .\o’b bgz,o .05'\ 5.“\\& b.g‘l’-” 53\'\ 5.95 b'(n\ ‘o_q\’l 5.0\41
Calculations and data reviewed: A_

Comments:

TVA-00026461
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Environmental Testing Solutions, LLC

X

Species: Pimephales promelas

MM_KM&IQM__— Date: __02-13-02
Uv -Teeared
Survival and Growth Data
Day : 25% S 100%
M|NJ]OJ|P Rl1SI1TIlUJVIWIX
0 wolelwloe o]l nlnlno]/o
1 10 o} 10| 40 {0 0o |10 10 10 {0 [0 (IO
2 ©O | O 10| 0 /0 19 {40 o] j0 {10 |40 10
3 ol | elo ||l |0 |r |0 |»
4 fo] 10 q"* jo /o |0 |0 {10 R 0 1o (o
5 o lio |4 {10 |ioliol/0 {10} |0]/0
6
!l | qglwolp|to)lolpiro] o (/0
? oliola jiwlmwlio]olicjiojre] 6|0
= m . P 1
A = Pan weight (mg) '\m “\917" ‘691\\5 “w \“:‘0‘5 r\g\% \.\:\63 \\‘.\# \o_om \6'\5': \‘\y ﬂy
B = Pan + Larvae weight (mg) 1’3;\ 1\‘\0) 10“,0 4,\&, 4‘\_0/\ 'L\'q'\ 1ﬁ‘° w ’L\f\’b 11.0\ 1’\73 1\‘\_‘3
Tarvaeweight m@=A-B | ¢y |\ [ s} 412 a7 oD \5_305 Jo8 [ ks ]

Calculations and data reviewed:d_

Comments:
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Environmental Testing Solutions, LLC

Paged ot ¥

Species: Pimephales promelas

Client: _TVA KinESTOA)

UV mraared

Date: 02-13-02

Survival and Growth Data

Day

YD

N

C

EE

FFIGGIHH | n | 53

/0

/0

/0

0

/O

{2

/10

10

(o

/10

40

10

Lo

/10

10

/0

/o

10

6

10

o

7

{0

e

N

A = Pan weight (mg)

6

N

B = Pan + Larvae weight (mg)

3

252

N

Larvae weight (mg)= A - B

41

WO

Calculations and data reviewed: ‘6‘

Comments:
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Environmental Testing Solutions, LLC

Statistical Analyses
Wﬁm and Sarvival Test-7 Day Growth
SumtDax 21302 T D PRFRCR Sample ID: TVA Kingston Fossil Plaxs, UV Treseed (60)
End Dusec 22002 Lab ID: ETS-Env. Testing Sotutions Sample Type: DMR-Discharge Monitoring Report
Sample Dt Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments:
Come-% 1 3 3 4
D-Control 03370 04815 0.6103 0.6520
825 05087 0.544s 06583 0.5817
125 05808 0.6071 0.6912 0.5947
23 06151 0.6194 03457 0672
50 0.6287 0.6897 0.5308 0.6708
100 0.6671 0.7304 0.7013 0.6748
Tra Untransformed 1-Talled Isotomic
Cone-% Meaa N-Moan Mean Min Max CV% N S Critical MSD Mean N-Mean
D-Control 05702 1.0000 05702 0.4815 0.6520 13306 4 0.6165 1.0000
625 05726 1.0041 05726 0.5087 0.658} 11361 4 0.056 2410 0.1014 0.6168 1.0000
125 0.6184 1.0845 0.6184 0.5808 0.6912 8.046 4 -1.148 2410 0.1014 0.56165 1.0000
2 06144 1.0774 0.6144 0.5457 06772 1760 4 -1.050 2410 0.1014 0.6165 1.0000
50 0.6299 1.1047 0.6299 05308 0.6897 11274 4 -1.420 2410 0.1014 0.6165 1.0000
100 0.6933 12159 0.6933 0.6671 0.7304 4.147 4 -2927 2410 0.1014 0.6165 1.0000
Auxiliary Tests Statistie Critical Skew Kart
Shapiro-Wilk's Test indicates normal distribution (p>001) 0.966592133 0.884 £0.079532976  -0.715878413
Bartlett's Test indicates equal variances (p=0.76) 2.63269186 15.08631706
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunneit's Test 100 >100 1 0.101365951  0.177772625  0.008132583 0003538181  0.088182129 5,18
Linear (nterpolation (80 Resampies)
Point % SD 95% CL(Exp) Skew
1C0s >100
IC10 >100
IC1s >100 10
120 >100 09 ]
125 >100 08 ]
IC40 >100 0.7 ]
1Cs0 >100 06 ]
o 051
g 04 ]
2 03]
& 021
0.1 1
00 ¢~0—0—o + —e
S e T RO
0.2 T o
0.3 v v v
0 40 60 80 100 120
Dose %
Dose-Respoase Plot
0.8
-
0.7 3 L M;
06 4 I
i T i |
O 1-tail, 0.05 lovel
2 of significance
Q 044
>
[
S 033
~
02 4
0.1 3
0 r v v
3 g g 8 g g
: ) )
kif 02-13-02.xls
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Environmental Testing Solutions, LLC

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date: 21302 Teat ID: PpFRCR Sample ID: TVA Kingston Fossil Plant, Intake, UV Trested (260)
End Date: 22002 Lab ID: ETS-Eav, Testing Solutions Sermple Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promeiss
Comments:
Cono-% 1 2 3 4
D-Coatrol 05370 0.4815 06103 0.6520
100 06792 0.6025 0.7066 0.6560
Transform: Untransformed 1-Tailed
Cone-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Conwol 05702 1.0000 05702 0.4815 0.6520 13.306 4
100 06611 1.1594 06611 0.6025 0.7066 6.684 4 -2.070 1.943 0.0853
Auxillary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p>001) 0975504756 0.749 0.224105339 -0.92190762
F-Test indicates equal variances (p = 0.40) 2.948051929 47.46834564
Hypothesis Test (1-ail, 0.05)
Homoscedastic t Test indicates no significant differences
Dose-Response Plot
[X:}
0.7 4 +
ES —
0.6 3 +
054 . 1-tail, 0.05 level
of significance

7 Day Growth
o o o
N (2] »

o
-

(=3

a

D-Controt
1

kf 02-13-02.xis
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Environmental Testing Solutions, LLC

PageSot8

Species: Pimephales promelas
Client: -TVA_ KiNESTIN - (UTFAU 002

Date: Q21302

NONTREATED
Full-strength Chemistry:
Parameter Sample Number: Control Batch:
1 2 3 02-1202 jo2-&%o0z_ |\
H
pS.U.) 1.35 1-3¢ 1S &09 &£.07 \
DO
| (mg/L) 85 g.L &4 8.0 0.8 \
Conductivity
(umhos/cm) s 3 1o 31 | A
A lkalini
(mg CaCO4/L) 2 15 sy 70 A5
Hardness
(mg CaCOy/L) % |32 bl L #b
Chlorine
' <o. J
| (mg/L) £0.10 | <o0.10 | <0.10
et
Collection start date 02102 oz 1302|2502
Collection end time . 1200 100
Grab or Composite | 23-Houk | 25-Hovl | 2% Houk
(duration) ComeJ. CoMpssiT® COMABITE
Temperature (°C) . o
upon receipt 1 0:s°C 2.3C
Physical Lo CeAl
characteristics Ao Cﬁﬂ c‘;e:t No
ot | 9k
Dates sample used 02-13:02 oz m,\-0L -1
02-H-02. |0Z-1607 | R-18-02
an-Aot
ETS Project and 2% 0
Sample numbers oa2:3.0% | ouzis: 02 02270
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Environmental Testing Solutions, LLC

Page 6 of 8

Species: Pimephales promelas
Client: _TVA KINESTAN - INTAKE

Date: 2-43-02
NoNTREeATED
Full-strength Chemistry:
Parameter. Sample Number: Control Batch:
1 2 3 02-12-02 | ;z-o0z |\
H
I(SS.U_) 130 7.32 T.6b 809 8.0 \
DO
: &1 g3 : .2 \
Conductivity _
(umhos/cm) s 90 4\ 31 314
Alkalinity
(mg CaCOy/L) 4 1o 4o 10 A
Hardness \
(mg CaCOy/L) 30 24 b2 | M &b
Chlorine
<0: 4 <0.10
(mg/L) 010 J<o0.10
Collection start date 02.11:02 | 021302, Jozis-02
Collection end time 1306 68 -
Grab or Composite | ZZHouk | z3Hourt | 28-Hak
(duration) amsn# ConposITR CaMARITE
Temperature (°C) . 2.3%C
upon receipt 3.1°C 0.s°C
Physical Geat | ceeat |one Yeus
characteristics Ao No GLAt. B
Cook. Cowol. |FuATnG I8
AT i
Dates sample used oz-1302 | oz.18-02 | 0262
: 02-M4-02 | ozieor | g2-18-02
021902
ETS Project and 260
Sample numbers R0213.07| 0221501} 9272 al .

TVA-00026470



l';nvironmental Tating Solutions, LL.C

Page 7oty
Species: Pimephales promelas
Client: _ TVA KinGsTON N Date: _02-/3-02_
Daily Chemistry:
: Day
Concentration | Parameter 0 , 1 2
CONTROL |pH (.U, 849 | 3 80 [ | eal e
g:)n &, 1.7 -1.% 1.8 , 0 7.4
MHS (umhog/cm) 317 =Z 13
T ratare ¢
(of:';"" 24d | 246 | a3 | Ay | g |us
H (S.U) 8.09 198 1 5.0b J.ee | 8.2 A2 \
20 dngm g/L. ). &.0 A 1.0 = , 7.4
On
(.27 °cm"")" 21 316 200
Temperatu
cop e 24.( | 2ds M43 | 244 |6 | 245
H (S.U.) 8.07 143 8.0 3.52 8.1l 2.0
2_0@5/_& &1 7.7 2.4 9. ) 2.4
onductivity
12.5% os/cm) 287 235 294
Temperatu
o = 2d7 | 245 45 | a4 247 | 2ds
H (S.U) £ 03 QA0
DO (mg/L) &3 1.7
Conductivity
2s% o) 259
Temperature
0) 29.7 245
H (S.U) 290 | 2.e2
DO (mg/L) &4 8.
Conductivity
50% os/cm) 20l
o | zso | ws
H (S.U) 735 1 3.%
DO (mg/L) £S &0
700% | Conductivity 2
(pmhos/cm)
T ratu
(o‘é';"’e re sl | 26 | wg .4 | 255 | 24s
H (S.U.) 230 225 1.4 3.3z 1 €.9/
/00% DO (mgL) &S . &1 ‘I§ ! 74
JNTAKE. C°“";'s,°:m“)" 75 79
(Eg;‘l’e”“"e 2. | 26 | 247 | 244 |as.1 245
Initial Final Initial Final Tnitial Final

TVA-00026471




Environmental Tuting Solutions, LLC

Pages oty

Species: Pimephales promelas

e R
il S £

Client: Date: _02-13-02
NONTREATED
DIL :
Concentration | Parameter 3 . _ 6
CONTROL | pH (S.U.) Sole | 7.5 | fob | 2@ | 8ow | 993 L 60t | 112 | |
| DO (mg/L) 129 q.2 ) 1.6 .4 1.¢ 1.S ',
MHS | mbogrem) | 214 il el 3A é
corre | 243y | AT |4 | S | S| Hs | A3
pH (S5.U) %1 158 | 801 230 | 80w | F4I god | 3349
DO (mg/L) 2, 32 . 27 £2 |3 20 _l.L
.25% | coameen | 2'0 2s 293 310
toypermtire | 244 | 44 | 8 | s | 247 | s | e | A
pH (S.U) 04 1| 7.52 | 501 | %2 | 8.0% | de4 | 808 | F33
DO (mg/L) 1.9 1.0 1.5 8. 1.S - 8.0 b
12.59 fondumm\;l;y - 289 a1, 200
’(rof:';'pemm 24.5 K .5 | 2D 5.0 24.6 4.6 | 24.3
pH S.U) 799 11.5; l|¢os | +320 | 805 | 3.3 | 8ce |33
DO (mg/L) 1.4 7.0 3.9 1 8. .4 e. | o
2s% f:;ﬁ:,‘f;‘;’ rA% rale 234 287
(E“é‘;'Pe'“““ W | 2q4 |4y [ | 250 | &L | HE | W3
pH (S.U) 7.22 1229 1144 (3 [3.92 | 390 | @.02 | 708
DO (mg/L) £.0 1.0 ; , ! 1.6 §£2 1.6
S0% | e, | 212 233 240 25l
(l;g;nperamre 244 24 | %0 23 | =3 2.b 24.8 A3
pH (S.U) 7.26 | 704 7.7 o | 3.80 | 33 | 39z | }.b3
DO (mg/L) §£2 170 e.4 .0 5.8 1.C £ TS
Conductivi A
100% | rtoremy, | &S 14 | (33
Tonperatire | qs | 29 |50 | H3 | S | 244 | A 4.3
pH (SU) 7.2l 168l | bl 1.5 | *30 | Toe | 356 | 352
0% [vomgn | £4 1 82 13 | o7 |71 e TG
Conductivity
INTPKE. | hosiem) gl Ml s 144
o s | Y AL | M3 e | e | #3 |25
Initial | Final | Initial | Final | Initial | Final | Initial | Final
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i

- _Environmental Testing Solutions, LLC

Page S of 8

Species: Ceriodaphnia dubia

Client: TTVA Kinesmn _ NONTREATED Date: _ (21302
OvreALL. 00Z.
Full-strength Chemistry:
Parameter Sample Number: Control Batch:
1 2 3 g2.12-02. | o2-iéoZ.
H
l()S_U_) 1.3s 7.3 1.7 804 8.0
DO
| (mg/L) 8.S &b E‘.‘{ 8.0 1.8 \
Conductivity
(pn':h;‘s o) s g3 1Y 317 314 X
Alkalinity
(mg CaCOYL) 14 s | 10 |1 A
Hardness
 (mg CaCOYL) 20 |32 | W | &
Chlorine
<0, <01
Collection start date
02-1\-02 | 0243-02 |g2.5-62
Collection end time 00 120 -
Grab or Composite | 23-tHou 23 Houll | 25-Rourt.
(duration) QHASTTE] GMe% CoMAS
Temperature (°C) . -
upon receipt 3rc ST 23C
Physical o ceerl | cient wept
characteristics No N No
CoLol. cowt- | Coor
Dates sample used 02-302 |g2-18-02] 02-r1-02
021407 02-k-0L ov-€-02
02-19-02 E
ETS Project and 260
Sample numbers 0263.0¢ | gzpr5.02| 0202172 :
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Species: Ceriodaphnia dubia

Client: VA KineSton  NgNweATEDd Date: 021302
| NTRKC.
Full-strength Chemistry:
Parameter Sample Number: Control Batch:
1 2 3 g2-12-02-| e2-w-02 N
pH
(S.U) Q.30 | 132 | e | e p.0 \
DO
gty £s 8.1 £.3 2.0 1.8
Conductivity
(umhos/cm) s 80 | Al 3149
Alkalinity
(mg CaCO4/L) i ({78 40 10 (|
Hardness
| (mg CaCOLL) o | ez A &6
Chlorine
<£0. <4, <o0.
mg/L) 6.10 6.10 0.0
Collection start date 2102 | ez |0z
Collection end time 130 160 AT
Grab or Composite |28 Hou€ | 23-Hovr |23+
(duration) CoMPOSTEY CoMlosiT] pMp0s T
Temperature (°C) . . .
'] upon receipt arc 05C z23°c
Physical CLeid crong  |TAe
characteristics Ao AD weAl-
k. | Cowr. |FLamNG
faences
Dates sample used 021302 {on-k-02 |62:-r1-02
02-14-02 | R-le@ |02-18-02
62-18-0
ETS Project and 2600 I
Sample numbers gz02:3 a7 | e20215-01 1020217, 01

TVA-00026475



Species: Ceriodaphnia dubia

Client: “TVvA KustoN

Date: q2-13-0Z.

NONTRRATED
Daily Chemistry:
Day
Concentration | Parameter
CONTROL H (S.U.)
DO (mg/L)
Conductivity
MHS (umbog/cm)
Temperature
CC)
pH (8.U)
DO (mg/L)
.25% [ Conductivity
(umhos/cm)
T
cec';pem s | 246 | oa4y4 245 s | wud
pH (S.U.) €01 802 | 803 | ©.Y 8.1\ 1.92
DO (mg/L) el [ &1 ; . 8|
125% | oy | 267 zas 24
(-Eg'pemm Ms 2.6 24.4 24.5 24.( 24.6
pH (S.U) 203 | 398 | +1° | .3 806 | 7.97
DO (mg/L) £3 8.1 £.0 L. & |
Conductivi
BL || 259 2u8 265
o g ol s feas | A7 | e
pH (S.U) 2.9 3.2 | 1.4 2.91 | *aai 1.78
DO (mg/L) £4 §. | & ; . &s §.0
Conductivi
SO7, (1 ,omnh :Sm,c Ivn')ty 20| 212 208
e e |ae | |4 | 249 |96
H (S.U) .35 143 .22 338 3.3 7. 31
DO (mg/L) 88 . L §.0 8.6 §.
/ Conductivity
ol e |, |we |2s | mz | 44
pH (8.U.) 230 | 33z | 34 | 135 | 3.3z | 1.2
/007 [ DO (mgL) 25 0 8. | &1 £0
Conductivity
intAKe. | (umhos/cm) 5 g éo
oo | g | g |y A9 e | A
Initial Final Initial Final Initial Final

TVA-00026476



Environmental Testing Solutions, LLC

Page S ot ¥

Species: Ceriodaphnia dubia
Client: -TVA K nNGSTON

NONTREATED Date: _Q2:imeoZ
Da
Concentration | Parameter 3 4 5 6 -
CONTROL | pH (S.U) €.l A 8oy | B.1S o] 8.23 | 807 ] 80>
DO (mg/L) 14 LD 14 8. L §.0 .8 1 1.9
MES | umbosem) | 39 29% 3o 39
corme | aas | e | | A | 2d4s| ns | 2es [
H (S.U) 1 &01 ) 0% 12 8.00 8.22 $o7 8.0
DO (mg/L) 7.9 £- - 8 : 8. .
Conductivity '
L. =5% umhos/cm) 310 295
coFm Ly |2t | wa |23 . .
pH (S.U) L.04 & 12 .0t | 8.05 | &c% 8.19 B.o8 &.02
DO (mg/L) 2.9 & | a4 £.3 g4 €. | 8.0 .9
Conductivi
125% (u(::h:s/m;l)ty A7 2849 Z4al 3o0p
cor | WY | e | e | 23 | 2aa | 2 | o |20
H (S.U.) 2949 |64 805 [ el | 805 | }.21 | 3-0¢ | 8.0
DO (mg/L) 2.9 ’ 1.9 2.3 b .\ 8./ 1.9
Conductivity
2s%, (umhos/cm) 269 230 Z3y 267
(1;;';""’"‘“’“ 2494 | ooy, | 248 | 293 | | | 26 | 246 | 294
H (S.U) 163 1184 |=wad 1.0 [3.94 8.3 | 863 | 3as
DO (mg/L) £.0 8.2 81 &4 £ 8.2 8.0
Conductivi
07, mhovem. | 212 236 240 25
;{E?pemn 2y.s 2.6 24.8 243 2.3 | 2% 6 24.5 | 2494
pH (S.U) 126 | 745 | *35 | p it |1.8¢ | Boo | 2 | 3.00
DO (mg/L) €2 .\ &y & 8.8 & 25 &,
/007 (C:;g:;“c;')‘y &s oY Lo /73
(‘Zec‘;“‘"’"‘““'" 245 {246 | 248 | 293 | 255 | 26 | 290 | 249
pH (S.U) 72.21 .37 | 3be | 390 | F3 | 39{ 7.5b +3s
/00% | RO (mg/l) ed | § g3 S N £2 | 8.0 7.8
Conductivity
JNTAKe | (umhos/cm) Jl 14 4z 144
('Eeél;:perature . 7 24. 6 24. b 243 | 2.3 24.6 2.4 2.4
Initial | Final | Initial § Final | Initial | Final | Initial | Final
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Environmental ‘Lesting dSolutions, LLL

Species: Pimephales promelas

Client: _TVA KinsToN QurFau 002 Date: _(2-13-02.
W TReATD
Full-strength Chemistry:
Parameter Sample Number: Control Batch:
1 2 3 lo2-12-02 | o2-12-02 |\
H
SU) 13 | .31 | 183 | sd | g0z \
DO \
(ma/L) &3 8.2 8.2 &0 ¢.0
Conductivity 3 %
) I
(ambos/ean) 8y g4 07 | 30 4 .
. lty 5
l(mgUkathaCO ) Bl IS 54 10 b9
Hardness
(mg CaCOyL) 30 | 32 | ke 4 f
Clilarine < 4010 | <010
mgL) 0.10 0
Collection start date | ), .02 |oz-13-02 |oz-502
Cf)llectxon end time 1400 _— 1000
Grab or Composite | 23 Houd | zz-vove 33-Houl
(duration) CoMABIT] CaMPosSITe] CoMPGSITE,
Temperature (°C) I . .
upon receipt 3.1°C 0sC | 23c¢
f:yﬁcal o LAk ceear | asnl
aracteristics NO
A0 NO
CoLo Coon CoLofl
Dates sample used 02-13-02 | 021502 |10
gz-14-02 | ot 02 | 21802
@-19-0
ETS Project and 260 0z 7.6
Sample numbers 020213.08 020215.0% | 021

TVA-00026480



maviivuucuial iesung domuuons, LLC

Page 6 ot §

Tt

»

Species: Pimephales promelas
Client: -TVA _Kin6STon - INMAKE.

Date: _02:13-02

UV TREATED
Full-strength Chemistry:
Parameter Sample Number: Control Batch:
1 2 3 02-12-62 | 02-4-0z I\
pH _
(S.U) 12T 129 | 12U | eod | goe \
DO
| (mg/L) S €0 | 3 | &0 | eo \
Conductivity
P qu gl . M2 | 30 | 34 \
Alkalinity l 6 _ - [40
mg CaCOyL) Mttt | 0 3 <1
(mg CaCO,/L) = 32 \ouﬁ’& 9 &b
Chilorins _ v—
< . 1
.SE&/L) a6 <0.10 <0.10
Collection start date oz -0z | 524302 Yozi4-02
Collection end time 1300 100 0400
Grab or Composite |2 Hovure | 23. Hou. | 23-Hove
duration) GMISITE ) caposite |carpos iTe B
Temperature (°C) 4 o .
upon receipt 3.I°C 0ST | 2.3%
Physical cean. | ewne PALL
2ot Yewow
characteristics No coor. | mo cot &
FLoATING
m » S
Dates sample used 02:13-0L | gr-02 | o210
02-1%02 | ga-ahro2 |o2-1802
o02-9-62
ETS Project and 20 01 |ozoz17.01 [
Sample numbers oaz3.67 6202, :

TVA-00026481



Environmental Tuting Solutions, LL.C

Page 7ot &

Species: Pimephales promelas
Client: _\lﬁ_&m

Concentration

UV TReATEeD

Parameter

CONTROL

MHs

pH (S.U.)

DO

Conductivity
(umhbos/cm)

Temperature
CO

v.25%

pH (S.U)

DO (mg/L)

Conductivity
0s/cm)

Temperature
CO

2d.6

2xt.S

12.5%

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature
CO)

4.6

245

287

H (S.U.)

+9

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

CO)

24.6

3.85

4s

H (8.U.)

.43

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature
(°C)

24,6

3.31

24y.s

24.¢

700%

H (S.U.)

.01

wnAal

DO (mg/L)

Conductivity
0s/Cm)

Temperature
o

4.0

24.7

£2
249

7S

24.s

7 0k

24y

/00%
INTRKE.

H (S.U)

1.27

32.0%

3a2

v.q%2

3.29

DO (mg/L)

£2

Conductivity
(pmhos/cm)

72

Temperature

€O

=0

24.6

73
249

.5

24.17

Initial

Final

Initial

TVA-00026482



———————_L ESUNE dolutions, LL.C

Pagesaty

Species: Pimephales promelas

Client: Date: Q2-13-02Z
UV Teearen
Day
Concentration | Parameter 3 4 . 5 6 ‘
CONTROL (S.U) £.0 .63 802 | 113 h.Aa 21 | 8oz ’-T.gl
DOSML! . 1 lo ¢ -,'s (’- -7.
C !
MHS - ) Mg.s 298 308 314
('Eg-;m Ad | odd | dpr | s | we | ws | we Nz
H (S.U) 203 1709 &-o4 |3 80 8.0\ 03 | ¥ 18
Ipo ) 7.3 . . . [ 1.
Conductivity NERELE - g el e e
}E‘;"""“‘“’ 2.3 245 | 29.8 1 295 | 40 | M2
H (S.U) 802 1962 1§03 [ 331 | 809 | Fei | 8ol 76
DO (mg/L) YR 7.4 82 i} . 2 1.6 &0 2.6
; Conductivi
125% | oo | pae, %€ 243 29%
coyperatre | oun | 94 | 218 | 2us W | 2SS | e |22
H (S.U) 1 9% | 18 .ol 1v3 | 002 [ Jayg Y
DO (mg/L) 82 7.4 8.1 7. §.2 7. &2
Conductivi
257 | owds el 0 270 230 28|
g'g;""”‘“"* Rl A ETE ETE T P M | A
H (5.U,) 28z 11737 1796 [Iue | 349 | 3683 | oo | 7 H
DO (mg/L) .2 7.2 &2 A , 7.7 .3 1.7
Conductivi
O] 212 238 240 243
(T.,E';“’“““"‘ M3 | A |z | s |53 |95 [ 24
H (S.U) 13 1ok | 7¢3 T .00 .88 | 335 [ o5
DO (mg/L) & 7.0 82 2.8 9. AT g 17
7, Conductivity
S e )322 e loy |
v {34 | 99 |53 [ ows | s |ais | 244 |oqn
H (S.U) ,?‘7‘27 J.04 | 4.9 129 3.80 | .69 | F3p | A5
/00%  I'bo mgD) : Tq &3 | 1.p £S 7. S 1.7
imke | ety 18344 12 144 45
(ff:‘;“’e“‘“" 244 | 24 | 244 | 245 | 25y | 245 | #3 | %z
Initial Final Initial | Final Initial Final Initial | Final
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Total Residual Chilorine
(EPA Method 330.5)
Matrix: Water, MDL = 0.10
Meter: Accumet Model 25 pH/Ion Meter

Iodide reagent: [ § 04|

Acid reagent: TN 2

Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INE O 0.50 0.53% DL
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residual chiorine | %RPD = {(S - D) /[(S+D)2]} x 100
number [T Ao, é’ﬂt SHaLL (acceptable range = + 10%)
W
62021303 ite. ) S 200010
\L Duplicate D s6.00103 —
Sample measurements: :
Sample ID Sample characteristics Residual chlorine
Blank (should be = < 0.10 LO.oo0o 3
o3 o eolte, Qg «0.00150
020213, 02 oM -So@e. oy, o000 |
0202!3.0b |Enfietd nocolty, Clae 00005
020213. 0\ Pm.m - IddereatMill pole Yy d%—‘a—_pmmi 0.00033
v '} v
i i . LO.
0z0212. 0\ e Mt pal el coooq

020213.05 [Tntsshidne shueanidoca: mlliadulﬁ.nl@mgﬁm .

, - 00} 00

o0V3 0'-\ J l-hw,w:ﬂ& DOcoly :h‘antw. I 40,0000
020213. 97_FVA - K1P Thtakr ]

{

Nocoioe, Clooue “a3iz
020213.08  |7y5. Ko poz No loe , Cloa 40.000 oto

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

Laboratory control standard:
Reference standard True value (TV) Measured value (MV) Y% RS=MV/TVx 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INsSD'S 0.50 0.840 oo

_ ‘ Reviewed by K|
Date reviewed |  17.18-07-
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Environmental Testing Solutions, LLC

i Page_ 99
Page __\ of _j
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model 25 pH/Ton Meter
Analyst “H"’ Iodide reagent; T R.Dﬁ”
Date analyzed | 02.15-02 Acid reagent: | 1y@023
Slope: | -29.9
0.10 mg/L. 1.00 mg/L
NS600S NOSEWS
Note: For samples with a residual chlorine of > 1. Omg/l.thsah'bmnmmymmbudjuncdtohukathedﬂmlmhoftheumple&
Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INssOos 0.50 0.513 10Z.p7=

Duplicate sample precision:

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

number (acceptable range = + 10%
020215.0(| K\P  Trtpke
: Duplicate
Sample measurements:

Sample ID

Sample characteristics

Residual chlorine

(mg/L)
Blank (should be = < 0.10 mg/L) £0.00p 1Y
021S. 0% | Kip  Outfadl 00z N0 Ol0e  Claor— A0.0022
.4
—

e

A

7
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted.
Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
JNSSos 0.50 0.5} 10z2z27 »

{

Reviewed by N

Date reviewed g0l

i
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Page Qo
Page | of |
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/1.
Meter: Accumet Model 25 PH/Ton Meter
Analyst | Kign Todide reagent: [0 20 ]
Date analyzed 02.13-02 Acid reagent: INRoz s
Slope: | 2.2
1 Omg/l,tbahhmmnngambeadjumwha&ctthecﬂmlmhofmeumplu
Laboratory control standard:
Reference standard True value Measured value MV) Y% RS=MV/TVx 100
number (mg/L) (mg/L) (acceptable range = 99 ¢, 110%)
INSs0s 0.50 0.5i10 1027
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine Y%RPD = {(S - D) /[(S+D)22]} x 100
number ( (acceptable range = + 10%)
92211. 0} K10 \nfiAke  |no $ ©.001r0
J Duplicate D i0.00 ©59 P
Sample measurements:
Sample Sample ID Sample characteristics Residual chiorine
number
Blank (shouldbe=<0.10 «0.0059
%oz 02 kip- poz %ﬂm@%@mw gyeiiz
— —
Pl
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unjess otherwise noted.
Laboratory control Standard:
Reference standard True value (TV) Measured vajue o™mv) Y% RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
)2‘550‘25 0.50 (@) §5Q 10w
Reviewed by 2 (
Date reviewed 02-18-0Z

TVA-00026486
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Environmental Tuting Solutions, LLC Page [_of
. Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCOy/L.
Date analyzed | p2.21.02 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
Delonized | Titrant check Begin | End | Total = (5 ml Na;COs x 0.05)/E = (N x 50000)/ 100 ml sample
water reference | standard mi ml ml = (0.25/E = N x 500
=4.5S.U. | number number (acceptable range = 0.018 - 0.022)
bS5 [N R |08 | 02 g |Iwo 0.0208 o.M
Q\Lwﬁ# 0O~ 0.\ .oim|
Laboratory control standard:
Reference Truevalue | Sample Alkalinity MV) | % RS=MV/ TV x 100
standard number Tv) volume | Begin | End | Total | Multiplier (mg C2COyL) (acceptable range
(mg CaCOyL) (ml) ml ml ml =90 to 110%)
INSSs #9 100 10 117, |rei 2 i0-4 103 10372,
Duplicate le precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total Multiplier { (mgCaCOyL) {(S- D) /[(5+D)2]} x 100
number (ml) ml ml ml ¢ ble .‘ °
0z.402 | S50 00 [22.1 [252[/3.4 [ o4 [° 32
02.19.02 | DUplicats 100 1252 |28.2|3.0 | oY |P 3y
Matrix spike recovery:
Reference Spike value | Sample Spike alkalinity (A)
standard number sv) volume | Begin | End | Total Multiplier (mg CaCOy/L)
(mg CaCOy/1) (ml) ml ml ml
INS5 019 =10} 00 125.2 |537 8.0 =X 83
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
(mg CaCOY1) =75 to 125%)
31 52 o4
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOyL)
02.12-02 | Ssw 160 B2 | 2o | 2.4 oY as
02.12.0zA | Mits | J02 434 | b3 %
0Z-12-028 .5 (8% |L8 To
02- 1502 R4 |dg | s P19)
02-16-0zA I I ) A
02-18-023| | 25 1 |4 “
bzozmoe | KiP- coz | 6 N2w 84\ |
020215. pZ l z Mz (3501 LY 15
0202)3.02 J 3 Hv (998 | DL A 59
Reviewed by: [ | Datereviewed: [ 022502 |

|4
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Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO+/L

Anatyst [ JALC
Date analyzed | ) 2 (.02 | Titrate samples to pH = 4.50 S.U.

Titrant and multiplier determination:
pHof ty Normality (N) of H:SO, PH Factor or Multiplier
Deionized | Titrant check —TBegin_| End | Total = (5 ml Na;COs x 0.05)/E = (N x 50000)/ 100 ml sample
water | reference | standard ml [Tm~ml | = 0.25/E = N x 500
=4.5S.U. | number | number ®) "%
Laboratory control standard:
Reference True value | Sample . Alkalinity MV) | % RS=MV/TVx 100
standard number av) volume | Begin | End | Total | Multiplier | (mgCaCOvL) (acceptable range
(mg CaCOy/L) (ml) ml m | ml =90 to 110%)
INSS5?9 100 10 {150 248198 | 104 oz, 192%
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOJL) {(S - D) /|(S+D)2]} x 100
number (ml) ml ml ml
245 S
vzousol | KO INTARe 2| 10 | 5eMzus |15 | 104 I
b20msp | P 00 | 2¢4iz20|td | 10f [° 15
Matrix spike recovery:
Reference Spike value | Sample Spike alkalinity (A)
standard number V) volume | Begin | End | Total | Multiplier (mg CaCOyL)
(mg CaCOy/L) (ml) ml ml mi
| N5S039 50 100 |20 |32%|b.2 | o o
Sample alkalinity (B) Measured spike value (MV) % R=MV/SV1100
{(mg CaCOyL) MV=A-B (acceptable range
3 49 CI2GE
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier {mg CaCOyL)
75 and VY
020213.08 | K\P NTRre || Joo "2 Foe | odr .3 04 4
02023.01 d 3 320 |2y |30 | Ho
vzo214,02 G Tour DR 75 ded 43,2 10O 9 ! 2zo
\g
[ =
" /
= |
P
-4 S .
—
o) o
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' Total Hardness
(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst (B8 ‘
Date analyzed | 02-21.07
Titrant normality and multiplier determination:
Titrant | Normality check Begin | End Total Normality (N) of EDTA PH Factor or Multiplier
reference standard ml ml ml =0.2/E -(N150000)150mlsample
number number ®) (acceptable range ~ 0.018 - 0.022) =Nx 1000
Lisgol | (N@Qeoa 0.t Jioa |[wo.0 0.020 20
Laboratory control standard:
Reference True value Sample Hardness MV) [ % RS=MV/ TV 100
standard number Tv) volume | Begin | End | Total Multiplier | (mg CaCOyL) (acceptable range
(mg CaCOyL) (ml) ml ml ml =90 to 110%)
}¥65000 40 0 oo [ 20 20 4o 1000
Duplicate le precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total Multiplier | (mg CacoyL) {(S - D) /[(S+D)2]} x 100
number (ml) ml ml ml (acceptable range = + 10%)
02-12.02 ) 50 123 146 |23 20 3 Yo
Dz.12-07 | 7P 50 qe | f2s | zo ® s 8.39,
f
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 ml
| Negp 00 40 | 8 [wo [ae]dd | 25 215
Sample hardness (B) Measured spike value MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
(mg CaCO;/L) =75to 125“/0)
50 20 5%
Sample measurements:
Sample volume | Begin | End Total Hardness
Sample number Sample ID (ml) ml mi ml Multiplier (mg CaCOyL)
Blank
(should be = 0 mg CaCOy/L) 0 ot o1 |o.o 20 D
02-9-02 | SSw Ao 21| 2. "z
02-12.02 A | Mis 211 |25 4.7 94
2.12-626 725.9 [30.1 | 43 2.7)
02.15.02 301 (345 | 4d eo
0z -18.021A 345 [380 |43 S
0z-18.028 | 382 431 [U4.3 O
202)3.08 [KIP 007 | 0.0 lig |15 X
020216.0z Z Y 132 | Lo J2
0202 13.02 v 2 S 32 |Ls |33 Y b
Note: If >15ml of titrant is used, sample must be dilwted. ~ Reviewed by: | ot | Datereviewed | 022602 ]
(&

I
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Total Hardness

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

Analyst | A
Date analyzed | 0 2.21.02

Titrant no, determination:
Titrant | Normality check ..%d\ Total Normality (V) of EDTA PH Factor or Multiplier

reference standard ml ~~—ml_| = (02/E = (N x 50000)/ 50 ml sample
number number (E) | twcesptable range ~ 0.018 - 0.022) = N x 1000
Laboratory control standard: \ﬂ.—

Reference True value | Sample Hardness MV) | % RS=MV /TV x 100
standard number aTv) volume | Begin | End | Total Multiplier | (mgCaCO.L) (acceptable range
(mg CaCOyL) (ml) ml ml ml =90 to 110%)

' 'dfﬁEQQ 40 50 5 |95 | z0 zo Ho (007

Duplicate le precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total Multiplier | (mg CaCOyL) {(S- D)/[(S+D)2]} x 100
number (ml) ml ml ml (acceptable range = 1 10%)
S
02021808 |K\P- Tripke! | 5° |85 |wo (1S | 20 30
Dupli D

02021208 phleste S to0 |[us | 1.s 20 30 =

Matrix spike recovery:
Reference Spike value | Sample Spike hardness (A)
standard number (sY) volume | Begin | End | Total Multiplier (mg CaCOy/L)
(mg CaCOyL) | (ml) ml ml ml
[ NEEHOD Ho SO | 1o [1as]| 35 z2 1o
Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
(mg CﬂCOfL) =75to 125%)
320 G ) 1007
Sample measurements:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml m} Multiplier (mg CaCOy1.)
Blank \\*
(should be =0 mg CaCO,/1)

oz20218.0\  |KiP Trigiy 72 | = 35 b4 |2 20 24
0z20z213.0 J 3| sU 43 [3e | 3. l vz

202402 |6 Thun - Dey 7% ne |23 |53 ko | 210

-
P

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

(] ] Date reviewed L 02% 02 j
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Kingston Fossil Plant Biomonitoring
February 13-20, 2002

Appendix C

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

Test number Test date

1 03-07-00
2 03-17-00
3 05-23-0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>