August 25, 2008
Ronald C. Hall, KFP 1A-KST

KINGSTON FOSSIL (KIF) PLANT NPDES PERMIT TN0005452: TOXICITY
TESTING OF OUTFALL 002 - AUGUST, 2008

Attached are two copies of the toxicity report. Chronic testing of fathead minnows
(Pimephales promelas) and daphnids (Ceriodaphnia dubia), using KIF discharge
samples collected August 3-8, showed no toxicity to test organisms. IC2s values for
both species were > 100 percent effluent. The results for both species exposed to
intake samples were not significantly different from control results.

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

Cynthia L. Russell

Biologist

Environmental Engineering Services-West
CTR 2L-M

CLR Attachment
cc (Attachments)
C. W.McCowan , KFP 1A-KST
L. P. Johnson, LP 5D-C
R. M. Sherrard, PSC 1X-C
Files, RSO&E-EDMS-Muscle Shoals

KIF August 2008M
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TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY
Report Date: August 25, 2008

[y

. Facility / Discharger: Kingston Fossil Plant/ TVA

2. County / State: Roane / Tennessee

3. NPDES Permit #: TN0005452

4. Type of Facility: Fossil-Fueled Steam Electric Generating Plant
5. Receiving Stream: Clinch River

6. 1Q10: 156

7. Sample Tested: 002

8. Dates Sampled: August 3-8, 2008

9. Average Flow on Days Sampled (MGD): 1351.2, 1357.1, 1357.1

10. Pertinent Site Conditions: No unusual conditions reported. (Production /
operation data will be provided upon request).

11. Test Dates: August 5-12, 2008

12. Test Type: Short-term Chronic Definitive

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

14. Concentrations Tested (%):
Pimephales promelas: Outfall 002: 6.25, 12.5, 25, 50, 100
Intake: 100

Ceriodaphnia dubia: Outfall 002: 6.25, 12.5, 25. 50, 100
Intake: 100
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15.

16.

17.
18.

19.

20.

21.

Permit Limit Endpoint (%): - Qutfall 002: IC;s=100%

Test Results: Qutfall 002: Pimephales promelas: 1Cys > 100%
Ceriodaphnia dubia: 1C;s > 100%

Facility Contact: Cynthia W. McCowan  Phone #: (865) 717-2180

Consulting / Testing Lab: Environmental Testing Solutions, Inc.
Lab Contact: Jim Sumner Phone #: (828) 350-9364

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

Notes: Outfall 002 samples collected August 3-8, 2008, showed no toxic effects to fathead
minnows or daphnids. The resulting IC,s values, for both species, were > 100 percent.
Exposure of fathead minnows and daphnids to intake samples resulted in no significant
differences for growth or reproduction from controls based on Homoscedastic t-Tests.
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METHODS SUMMARY

Samples:

1. Sampling Point: Qutfall 002, Intake

2. Sample Type: Outfall 002: Composite
Intake: Composite

3. Sample Information:

Date/Time* Date/Time Arrival Initial Date/Time
ID Collected Received Temp. TRC' Of Last Use
(MM-DD-YY/Time®) | MM-DD-YY/Time) |  (°C) | (mg/L) | (MM-DD-YY/Time)
08-03-08 / 0900 08-05-08 / 1215
002 | 0s-04-08/0800 | 05040871400 | 14 ) <010 4 0608/ 1124
08-03-08 / 0900 08-05-08 / 1215
Intike | g on08/0800 | O-0408/1400 | 20 | <010 | 030087120
08-05-08 / 0900  08-07-08/ 1121
002 | oo oo | 080608/1415 | 19 | <o10 | 03070871121
08-05-08 / 0900 08-07-08 / 1121
Intske | oo oo o8 os0q | 08°06:08/1415 | 24 | <010 | JFO708/ 120
08-09-08 / 1117
002 | JSOTO8/0000 | 0808-08/1420 | 08 | <0.10 | 08-10-08/1120
08-11-08 / 1123
08-09-08 / 1117
Intske | o oncaogoq | 08080871420 | 07 | <010 | 08-10-08/1120
J 08-11-08 / 1123

* Represents the period of time during which the 24-hourly aliquots were collected.

¥ All times listed are in ET.
TTc>tal residual chlorine.

4. Sample Manipulation: Samples from Qutfall 002 and intake were warmed to test temperature
(25.0 + 1.0°C) in a warm water bath.
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Test Organisms: Pimephales promelas

Ceriodaphnia dubia

1. Source: Aquatox, Inc. In-house Cultures
2. Age: 19 hours old <24-hours old
Test Method Summary:
1. Test Conditions: Static, Renewal Static, Renewal
2. Test Duration: 7 days Until at least 60% of control
females have 3 broods
3. Control / Dilution Water: Moderately Hard Synthetic Moderately Hard Synthetic
4. Number of Replicates: 4 10
5. Organisms per Replicate: 10 1
6. Test Initiation: (Date/Time): 08-05-08/ 1100 ET 08-05-08 /1215 ET
7. Test Termination: (Date/Time): 08-12-08 / 1000 ET 08-12-08 /1153 ET
8. Test Temperature: Mean = 24.6°C Mean = 24.8°C
(24.1 - 25.0°C) (24.5 - 25.3°C)
9. Physical / Chemical
Measurements: Alkalinity, hardness, total residual chlorine, and conductivity were

10. Statistics:

measured at the laboratory in each 100% sample. Daily temperatures
were measured in one replicate for each test concentration. Pre- and
post-exposure test solutions were analyzed daily for pH and dissolved

oxygen.

Software, McKinneyville, CA).
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TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

1. Results of a  Pimephales promelas Chronic/ 7-day Toxicity Test.
(Genus species) (Type / Duration)

Conducted Aﬁggst 5-12. 2008 using effluent from Qutfall 002.

Test Percent Surviving
Solutions (time interval used — days)
(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
6.25% 100 100 100 100 100 100 100
12.5% 100 100 100 100 100 100 100
25% 100 100 100 100 100 100 100
50% 100 100 100 98 98 98 98
100% 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100
Test Solutions M?:pll)igt?:‘fg:gg)
(% Effluent) 1 > 3 ) Moan
Control 0.938 0.829 0.781 0.688 0.809
6.25% 0.908 0.854 0.828 0.731 0.830
12.5% 0.831 0.753 0.705 0.833 0.781
25% 0.824 0.702 0.713 0.668 0.727
50% 0.809 0.861 0.714 0.745 0.782
100% 0.778 0.752 0.823 0.780 0.783
Intake 0.667 0.816 0.716 0.824 0.756
1Cys Value: >100% Calculated TU Estimates: <1.0 TUc*

Permit Limit: 100%
Permit Limit: 1.0 TUc
95% Confidence Limits:

Upper Limit: NA

Lower Limit: NA
*TUa = 100/LC502 TUc =100/ ICzs
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TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

2. Results ofa  Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.
(Genus species)

(Type / Duration)

Conducted August 5-12, 2008 using effluent from Qutfall 002.

Percent Surviving
Test (time interval used — days)
cepmeny| 1| 2 |3 |4 s |6 | 7
Control 100 | 100 100 100 100 100 100
6.25% 100 | 100 | 100 [ 100 | 100 100 100
12.5% 100 | 100 | 100 100 100 100 100
25% 100 | 100 | 100 100 100 100 100
50% 100 100 100 100 100 100 100
100% 100 100 100 100 100 100 100
12314567 ] 8] 9 ]10]Mean
Control 27128 129293029 [30]29|31(32] 294
6.25% 28133 132(33]32[30]30{33]29]}32]312
12.5% 33133 [34[35]35[36]32]3334]33] 338
25% 35138 (33 [33]35([34]34[34|34]34] 344
50% 37137 [ 38 [3439[32]29[3635]35] 352
100% 33140 | 38 |42 |34 |41 |37 36|34 ]|39] 374

1C,5 Value: > 100%
Permit Limit: 100%

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

Calculated TU Estimates: < 1.0 TUc*

Permit Limit: 1.0 TUc

*TUa = 100/LCso: TUc = 100/ ICas
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TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

2. Results of a

(Genus species)

(Type / Duration)

Conducted August 5-12, 2008 using water from Intake

Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

Percent Surviving
Test (time interval used — days)
Solutions
(% Effluent) | ! 2 3 4 3 6 7
Control 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100
Test Solutions Reprodlt;ctlon (#{oung/femaleﬂ days)
(% Effluent) ata (replicate number)
112 ([3[4]15]6/([7| 8] 9 ]10]Mean
Control 27129 [ 28 |30 )31 [30 (283027 ]32] 29.2
Intake 39{40 | 33 |36 |35 (34 |35]|37 |38 36| 363
ICy5 Value: > 100% Calculated TU Estimates: < 1.0 TUc*
Permit Limit: NA
Permit Limit: NA
95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA

*TUa = IOO/LCSOZ TUc =100/ IC25

REFERENCE TOXICANT TEST RESULTS (See Appendices A and C)

Species Date Time | Duration | Toxicant | Results (LCso/IC25)
Pimephales promelas | 08-05-08 | 1130 7 days KCl 0.69 g/L (ICys)
Ceriodaphnia dubia | 08-05-08 | 1200 7 days NaCl 1.09 g/L (ICys)
Page 7 of 76
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SUMMARY/CONCLUSIONS

~

Outfall 002 samples collected August 3-8, 2008, showed no toxic effects to fathead minnows or
daphnids. The resulting ICs values, for both species, were > 100 percent. Exposure of fathead
minnows and daphnids to intake samples resulted in no significant differences for growth or
reproduction from controls based on Homoscedastic t-Tests.
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Appendix A
- ADDITIONAL TOXICITY TEST INFORMATION
SUMMARY OF METHODS

1. Pimephales promelas

Tests were conducted according to EPA-821-R-02-013 using four replicates, each
containing ten test organisms, per treatment. Test vessels consisted of 500-mL plastic
disposable cups, each containing 250-mL of test solution.

2. Ceriodaphnia dubia

Tests were conducted according to EPA-821-R-02-013 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.

8.

9.

Reagents, Titrants, Buffers, etc.: All chemicals were certified products used 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 by SM 2550 B.
Dissolved oxygen was measured by SM 4500 O G.
The pH was measured by SM 4500 H+ B.
Conductance was measured by SM 2510 B.
Alkalinity was measured by SM 2320 B.

Total hardness was measured by SM 2340 C.

Total residual chlorine was measured by ORION Electrode Method 97-70.

QUALITY ASSURANCE

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

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

L.

2.

w

Test Type: 7-day chronic tests with results expressed as IC,s values in g/L. KCl or NaCl

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

Dilution Water Used: Moderately hard synthetic water.

Statistics: ToxCalc software Version 5.0 was used for statistical analyses.
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Kingston Fossil Plant Biomonitoring
August 5-12, 2008

Appendix B

Chain of Custody Records and
Toxicity Test Bench Sheets
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Envirorimental Testing Solutions. Inc.

Page 1 of 6

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

Client: TVA

Facility: Kingston Fossil Plant .

NPDES #: TN 0005452
Project#: __ PR

County: Roane

Treatment: Non-treated

Outfall: 002

Dilution preparation information: Comments:
Dilution prep (%) 125 25 50 100
Effluent volume (mL) 3125 625 1250 2500
Diluent volume (mL) | 2343.75 21875 1875 1250 [}
Total volume (mL) 2500 2500 2500 2500
Test organism information: , Test information:

| Organism age: 4 Bouks oLD Randomizing template: | €.
Date and times organisms | 04-0M-0& OO Incubator number:
were born between: 384
Organism source: Atex. datcy P'p 02-0-Of Artemia lot number: oM W
Transfer bowl information: | pH= Temperature = °C | Total drying time: 24-voutS

bl 18> Date / Time in: of-13-08 | 103<
Average transfer volume: 0. 384 - Date / Time out: 6441208 O
Oven temperature: L0 C.

Daily feeding and renewal information:

Page 17 of 76

Day Date Morning Afternoon Test initiation, Control water Sample numbers Analyst
feeding feeding time renewal, or batch used used
time termination time
O Jotosop | —t | 158D 1100 gvac-o# 8 | odogoy.0l 402 (l\{
L losovot afoo | Moo 100% qr20-0f8 | ofogod.0l 02| M
2 lotovet | ofee | W0 1005 od-o\-cfA | odesobe2t | Al
> lo#orof | okop | 41y 1001 of-ol-of A| 08020b. 2082\ A\
¢ 00t of | 0180 ™Moo 1509 0&-04-0815 | 020R08. 0+ €1 ‘,)Q
> lotoog | ows | wWoed 1003 08-04-086 |ogoRat-tukol| M
§ 0g:-0€ | O1>0 | Y 1ove 0§-04-088 | 080808.6L *+01
7| otv-of 1000
Control information: Acceptance criteria ¥ Summary of test endpoints:
% Mortality: 0. <20% 7-day LCs, > 1007,
Average weight per initial larvae: 0.80A NOEC 1607,
Average weight per surviving larvae: | 0.864 2 0.25 mg/larvae LOEC » (007,
ChV 21007
IC, b Qﬂ.,o
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.2 Environmental Tasting Solutions, inc. .

Species: Pimephales promelas Date: _ 84-0%5-08

Client: TVA /Kingston Fossil Plant - Non-treated

Survival and Growth Data
Day CONTROL 6.25% 12.5%
A B C D E F G H I J K L

0 o700 {to] /0|l |wlro]mito|to] o
' tol/o|to]so]rolw|rofrolrol 20| 70]|0
2 1o|l10 |t {to]w |10 |to o] tolwo [to |0
3 oo f{tolwl|lio|m|wl|w]|io|rwn|w]©
* 1ol ol o ]| to]io |10 0] 0]
3 olwl|rolm]|m|ro|mwlioln]|rolro |
6

ol woltololio] o] o) rolto|tolto| o

Ut (s | T
7 lc‘) 10| 10 1'(s>w 1o |10 | /o100 tD] 10| 1D

A = Pan weight (mg)
Tray color code:: |.

Analyst: _gARA 544 (148 1S4 (M08 13,23 {188 15:39 fi4) [1371 NMQ (LR FETAY

B = Pan + Larvae weight

(mg)
Anayyst: _ BBL 282 |28 5T | 22,93 |40 43 |A0.31 | +.29| 283 R M | R 04003 [0 B |

Larvae weight (mg) =A-B

T‘_ss &2 | 1.8 u.8¢|a.08 [g.sH |8.28 |13 ]8.3\ |1.93|1.0S [2.33

- Weight per initial number

of larvae (mg) o?,% "e‘ g""‘ '\"\ %’> 'Sb ’\é %1';5
= C/ Initial number of larvae o o' o o o o .o <
Average Percent 7
weight per reduction S7
initial from control | (. god - 2.6l 0.18) S
number of (%)

{ larvae gmg?

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.
Calculations and data reviewed: é

Comments:
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Species: Pimephales promelas
Client: TVA /Kingston Fossil Plant - Non-treated Date: ad-05-08
Survival and Growth Data
Day 25% ' 50% 100%
M N 0O P Q R S T U \'Z \24 X
0 Jolio |16 |ro)ro|r0 |0]r0]r0 |10 | D] 10
1 /0l/0]70 (o) | |iolwc]roli] o] 7o
2 0| tolto|mo|w|iolm| ]| o]0
> 0] 10w | o] o] o] o]0
¢ /ol || lo|o| 44 w|mn]o|io]o
3 1o|w |1o]two]mwlio|a o] wo]is|io
6 Io| ojw |l |mw|a| ]| w]to]’o
7 1SR
l/é (o0 (1O IO | 1D| 9 [ I0}7D [0 | (O] (O
A = Pan weight (mg) // '
Anpet: A TN ST |13 @ Jee 300 |15 308 [ [meas)isae fat
B =Pan + Larvae weight
(mg)
Analyst: __BSC 233 |AIA3 R0 .54 Rt Md].‘“ B0 2433 2340 oRFHle ) .2
Larvae weight (img)=A ~B
Is.® [1.02] 113 w.b8]8 09 |20t 100 (145|198 (152623 140
Weight per initial number
of larvae (m N % > R > O
=t‘(lil [niti(al itmber of larvae ?"v '\°~ ’\\'D v’ 58\ ¢9 '\ ’?'L, ’\‘b ,\L:V ‘q"\l {\5
¢ 0 o o o |9 |V v o jo |0 O
Av.erage Percen.t
mital T | omeontral | 0,721 | o.2% | 082 | 33Z | g3 | a7
number of (%)
larvae‘mg}

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,

lg = unusually large, d&r = decanted and returned, w = wounded.

Calculations and data reviewed: é&_

Comments:
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:} Eavirenmental Testing Solutions, Inc.

Species: Pimephales promelas

Client: TVA /Kingston Fossil Plant - Non-treated Date:  04-0S-0&
Survival and Growth Data
Day 100% Intake
Y y A AA BB
0
(0D (/1O | /O |/0
! jo| to|to |0
2 [O |10 | /0| D
3 10| 01> |10
4 10 |10 |10 |10
> 10|70 | /0|lO
6 (o710 | 1010
M GA|
7 (6] 10 |10 |10
A =Pan weight (mg)
Trayeolor codess LSt Ky G o | 1437|1428
B =Pan + Larvae weight

g:ga)lyst: &(‘ )28 | 2253 K483 | 2254

Larvae weight (mg) =A-B

u,ﬁ &.lb |16 (g™

Weight per initial number

of larvae (mg) 4\ q? A\\‘ 'e”

=C/Initial number of larvae | 9 0 . %
Q Q © O

Average Percent

weight per reduction

initial from control 0.156 L.b%

number of (%)

larvae ‘mg}

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.
Calculations and data reviewed: _ég_

Comments:

Pa
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; Emwm-l 'r."dno Solutions. inc.

Species: Pimephales promelas

Client: TVA / Kingston Fossil Plant — Non-treated

Daily Chemistry:

Date: __ (&-05-0¢

Page 5 of 6

Analyst

Concentration

Parameter

CONTROL

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity
(mg CaCOy/L)

Hardness

(mg CaCOy/L)
Temperature (°C)

6.25%

pH (S.U.)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

12.5%

pH (5.U.)

DO (mg/L)
Conductivity
(umhos/cm)

Temperature (°C)

25%

pH (S.U.)

| PO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

50%

pH (S.U.)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

100%

oH (S.U.)

DO (mg/L)

Conductivity
| (pubover)

Alkalinity
| (ngcacopy

Hardness
)

TR chlorine wg1)

Temperature (°C)

100% Intake

pH (8.U.)

DO (mg/L)

Conductivity
| (pmhovicm)

Alkalinity

Temperature (°C)

TR chlorine gt

241

Initial

Final

Initial

TVA-00025186



Species: Pimephales promeias
Client: TVA / Kingston Fossil Plant — Non-treated

Page 6 of 6

Date: _0&-0S-08

Day

Analyst

Concen- Parameter
tration

CONTROL | pH (S.U)

1A.S0

SC

1.45

DO (mg/L)

.\'-‘.L ‘l -6"{
e T,

Conductivity
(umhos/cm)

Alkalinity
(mg CaCOy/L)

Hardness
(mg CaCOy/L)

Temperature (°C)

1.4

.43

1.0

18D i

240

pH (S5.U)

625% | DO (mgL)

Conductivity
{umhos/cm)

Temperature (°C)

pH (S.U)

1.50

125% | DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

H (S.U.)

25% | DO (mglL)

Conductivity
{(umhos/cm)

Temperature (°C)

pH(S.U)

50% DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

H (S.U.)

100% | DO (mg/L)

Conductivity (umhos/cm)

Alkalinity
Hardness
Ca

TR chlorine mgu:

Temperature (°C)

H (S.U.)

1.%4 1.58

W™ My

e

4L
$0.10

4

.G

1-5;9

1.S0

10% | DO (mg/L)

-\\q 1.0

Intake Conductivity qumbosem

Alkalinity
Ca

Hardness
Ca

TR chlorine g

Temperature (°C)

24.8 T

203
11

aS
40.10

347

™.

M. b

4.4
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Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia

Client: TVA

Facility: Kingston Fossil Plant

NPDES #: TN 0005452

County: Roane

Treatment: Non-treated

Outfall: 002

Project#: 3447
Dilution preparation information: Comments:
Dilution prep (%) 6.25 125 25 50 100
Effluent volume (ml) | 156.25 3125 625 1250 2500
Diluent volume (mL) | 2343.75 | 2187.5 1875 1250 0
Total volume (mL) 2500 . | 2500 2500 2500 2500
Test organism source information: Test information:
Organism age: < 24-hours old Randomizing template color: QReen |
Date and times organisms were born 08-05-OF 0R00 vO 1080 | Incubator number and sheif
between: location: -zs Y
Culture board: o\ 24- 68 :
Replicatenumber: | 1 | 2 | 3 | 4 | 5 [ 6 ] 7] 8] 9 | 10 F YWT batch:
Culture board cup number: | T | S| (4 [ [ TL] S| te 1] [2( 01-61-08
Transfer bowl information: | pH= . 3Q SU _Temperature = 'g_-\.ﬁ °C | Selenastrum batch: 10Y 35 -08 |
Daily renewal information:
Day Date Test initiation, Control water Sample numbers Analyst
renewal, or batch used used
termination time “\'§\£
0 Jos-os08. LS 2000 ® | ototeq.00 0| I\
. Y 12y 3o B | o8odoy.0l w02 4K
2 |otm-of 1A ¢-04-0fA| otofoe- w2t |
3 | otot-op W20 | ot-oM-0PA | 0k080b.20% 2L | N
4 |og-0a-o8 mA 04008 | ogopet. sbvay A
5 ] o&10-08 120 080 R | og0s0s. ovac? A
5 | otaree W23 03-0M-0tB | 03oFag, ob + 01 |
71 gerace S i
Control information: 1 2 Acceptance criteria Summary of test endpoints:
% of Male Adults: 0% | o £20% 7-day LC50 > 1007,
% Adults having 3" Broods: % | 1007. 280% NOEC 1007.
% Mortality: ol. | o7, <20% LOEC 71007.
Mean Offspring/Female: 244 | 242 | 2150offspring/female | CAV >1007 |
% CV: 447.| s.87. <40.0% 1C25 21007
Page 27 of 76
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. I : smm:.mmrmwm-,w - . :
Species: Ceriodaphnia dubia :
l Client: Kingston Fossil Plant - Non-treated Date: ____ n&-0%-0f
CONTROL Survival and Reproduction Data |
I Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O O o) Ol 0 O [e M e elie)
I Adult mortality Lyl L U W o]
2 Young produced [®) O 0 o) o) O (@) O O o
Adult mortality L W N Y [ | - L W U
l 3 Young produced [o) (@) O e @) Q (@) O (@) (o)
Adult mortality vl O — ] U OO
4 Young produced 5 3 9 3 ~ D D 3 2 4=
' Adult mortality — - LS I |- L - | — L. —
5 Young produced O Ol © (o] 6 1 0 )] O o)
Adult mortatity | W S | N W | Lﬁ L [y -
l 6 Young produced o {10 [1D (1D 13 | O o | O 12 { L
Adult mortality | — w | VO B (- . - | - ~——
7 Young produced | (& \S|\S | e \ é @ 171 A § 16 16
l Total young produced 21 28 29 29 | 30 29 | 3¢ 2 3l a2
Final Adult Mortality L. | - |y - - [ S
X for 3" Broods LS NRES el > N X | P~ < <
I Concentration:
% Mortality: 0%
I Mean Offspring/Female: g_i_
CONC: 6.25% Survival and Reproduction Data
Replicate number
' Day 1 2 3 4 5 6 7 8_ 9 10_|
1 Young produced [») O (@) Q (@) O Q O @) 6
Adult mortality Ul O C O i U ] O OO
l 2 Young produced Ia) Ol o ) 0O O O O O O
Adult mortality - | Sy Y | G L S W
3 Young produced O 0O Ol O &) O Sﬂ (&) (@)
l Adult mortality CT OO [T U U [ U
4 Young produced W\l 3 3 = A 9 JdT 3 | 3 3
Adubtmortality | 1 L ] |\ | (- — L I
l 5 Young produced O | '} V2 [ 1D o i 11 13 O 1>
Adult mortality A Y S T A
6 Young produced 10 O 10 (&) 12| O O i) 21 O
' Adult mortality L_, L | - [ L. o | | - |
7 Young produced | 14 | 111 1] L& |1 1 1S 1S [ g 1 [2_
Total young produced 28| 33| 32| 33, 32| 30| 3p |33 | 24| 32
| Final Adult Mortality - \_ \ S L ™ L S B R
Concentration:
l % Mortality: A
Page 28 of 76 | Mean Offspring/Female: 3. 2
l % Reduction from Control: | =6+ 17

- ___________________________________________________________________________________|
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~» Sovronmentai Testing Seiyt.ons, .

Species: Ceriodaphnia dubia
Client: Kingston Fossil Plant - Non-treated Date: -504:95_9!______

cone: 12.5% Survival and Reproduction Data
Replicate aumber
' Day 1 2 3 4 5 6 7 8 9 10
1 Young produced Ol O Ql O O O (e} O @) (&)
Adult mortality | Y g L GO [ — [ o
I 2 Young produced C)r &) ol O O (@) (@) (@) O |O
Adult mortality L O O ] o e -
3 Young produced o [a) [} O] O O | O o) O i 0
l Adult mortality i | | ] O | G I W B
4 Young produced YN G 1> s > 3 < ~\ .\
Adult mortality ! \— | W B S I —] | U
l 5 Young produced O] O Vo | \&B] \3A] O W\ v o
Aduit mortality W B W | - | W B — . — |
6 Young produced izl 1ol O (&) (&) (2 () (&) O | V2]
I Adult mortality ! v RS S e -
7 Young produced L] 4] 18 [\ 11\ \ | 1\ & e |14 11
Total young produced 23| a3 54 38| as| av|az|a3> 39 33
l Final Adult Mortality - | . \— - — - |- | U Tl
I Concentration:
% Mortality: 0.
Mean Offspring/Female: 33.8
' % Reduction from Control: { ~1$.07.}
CONC: 25% Survival and Reproduction Data
Replicate number
l Day 1 2 3 4 5 6 7 8 9 10
1 Young produced 6 O &) (@) (@) O ) O (@) Q
Adult mortality O L (- L% L O Y .
I 2 Young produced ol O g && Ol O O Ol O 6':
Adult mortslity Ol O ] o] W | | o w
3 Young produced Ps) O 5 (@) Q [e) O @) 6 5
' Adult mortality [ D N O A [ - [ (W [ o
4 Young produced i (Y ) T3S | Q Q 3 D q
Adult mortality (WU D O B W I N |- LU W
l 5 Young produced vl 1 O (\2i O i\ v~ O I\3
Adult mortality | | - | | ) W R W e [ R LU
6 Young produced Ol O 10 0O V2. (@) O li O |
l Adult mortality low w ‘: [ |- | - [
7 Youngproduced | 1§ | 20 20 18 [} g' 19 1| 20 l&; 17
Total young produced 25 | a2 [ 3 3 33 35 a9 39 ay 39 .3\-"
' Final Adult Mortality SR U S R~ . N N U O Y L -
Concentration:
l % Mortality: oT-
Page 29 of 76 Mean Offspring/Female: 34.4
I % Reduction from Control: | ~19. 07
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a Envranmental Testing Sokumont, nc.

Species: Ceriodaphnia dubia

Client:

CONC: 50%

Kingston Fossil Plant - Non-treated

Page 4 of 7

Date: _o8-05-08

Survival and Reproduction Data

Replicate number
Day 1 2 3 4 5 3 7 8 9 10
1 Young produced O Bﬁ O (@) (@) Q O ®) O 6
Adult mortality [ L\ W) ) W [ VN U U B U N B W
2 Young produced O! O 0o O @) | O Ol O 1O
Adult mortality o |« wl U l\- — L - L
3 Young produced o Ol O O 0O (e (@) (@) (&) O
Adult mortality [ | N S |- | | g )
4 Young produced s 3 - d] 9] 3 “\ <& Y Y
Adult mortality U L W I W L W B W I - T |
5 Young produced ol W[ WMl 2] olve sz 14
Aduit mortality o | N I N (N WU N W I | W B W |
6 Young produced \2] o O O (@) O VO (@) O (®)
Adult mortality (- [ - [ N U B W
A 7 Young produced 20{20{ 14 [ 11 2\ Y4 20 lé 171
Total young produced 31 39 |ag 3 ,4 34 32 29 ab as 3 5
Final Adult Mortality L] | L [ L | O |
Concentration:
% Mortality: faY A
Mean Offspring/Female: 3s.2
% Reduction from Control: | ~¥4.17,
conc: 100% Swurvival and Reproduction Data
Replicate number
Day 1 _2_ 3 4 S 6 l 8 9 10
1 Young produced o O Q 6 Q O o O O 6—
Adult mortality [ R W I W W B Ol O] U] U ]
2 Young produced Ol © (o) O Q b 0 0O [0} 8==
Aduit mortality | C NSRS - | WU I N B W
3 Young produced (o) (@) o) O '®) 6 - O O o |0
‘Adult mortality Cl ]l W[ U | g i [ -
4 Young produced g S 9 .| A S . gl 3 S
Adult mortality W | W N D VO I D O VO D W
5 Young produced O IS 13 ] 1. o Y S V2] O \3
Adult mortality LU B W B W D U I U I WA I O |\
6 Young produced i\ olo o 13 0 6 O [\ ®]
Adult mortality W I N I - | [ . [ - j—
7 Young produced 18 20| 21! 20 13 22| 1 & 20| 20! 21
Tot'al young produced 23| do | 38 | 42| 34| 41| a1 |36 ad a8
Final Adult Mortality - L (- L. [ -
Concentration:
% Mortality: 07
Page 30 of 76 Mean Offspring/Female: 314
% Reduction from Control: [~ 232% |
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Species: Ceriodaphnia dubia

' Snvircomental Testing Solutions, Inc.

Page 5 of7

Client: Kingston Fossil Plant - Non-treated Date: __nR-05-0¢
CONTROL Survival and Reproduction Data
: Replicate number
Day 1 2 3 3 5 5 7 3 9 10
1 Young produced o fo) O O o) o) O O (@) [@)
Adult mortality 0 [ " (OO VO D [ U B W B O e
2 Young produced é [®) [0} o] O [e) [e) [¢) Ol o
Adult mortality ] | U] U L | ] - |
3 Young produced (o) 0O (o) D (®) (o] (&) @) A [O
Adult mortality o L OO
4 Young produced EYEENE S| s Y N a q Y
Adult mortality AR - ] T
5 Young produced (&) O O O @) v 6 {O O i\
Adult mortality W ] |- S R - L I SR I .
6 Young produced X 1O 10l 13| 12| O t\ (&) 1010
Adult mortality L (- — L L I R I
7 Young produced D16 [ id | 9 Y [ § IT:[ 1 W3 1
Total young produced 21 29 28 ey o | 30 rX'y 30 21 a2
Final Adult Mortality LSO S U N O N
Concentration:
% Mortality: 0O,
| Mean OffsEringE emale: 24.2
conc: 100% Intake Survival and Reproduction Data
i Replicate number
Day 1 2 3 3 5 3 78 5[ 10|
1 Young produced &) O! O [e) a O O o) O10
Adult mortality Ll wl T T wl U o\
2 Young produced 5 (@) O10 ) i a @) 5 o |
Adult mortality | \_ | L_ (- ] U U ]
3 Young produced O [@) OO [6) O O Q 6 (@)
Adult mortality (S - - L [ O (R W L W
4 Young produced Y S [8) ] gy ) 3 S 3 [ 3]
Adult mortality Ul e T T Tl e T TOU T
5 Young produced (o) 1o [e) "Ll 12]| © W (RS 'S
Aduit mortality (N D R W D W I N W ] W] U
6 Youngprodueed } 1S | O [ 12 ] O O 131 O (6] o @)
Adult mortality ] ] U] U Ul oo L I = - -
7 Young produced 20! 1 4 1171 2\ 12 [ 18 pX| 13 | 22 18
Total young produced * q ol 33 3L 3% 3\_‘ as 3 ; B 3.
Final Adult Mor tality - RN _ [ | | - (-
Concentration:
% Mortality: 07
Mean Offspring/Female: 3
Page 31 of 76 % Reduction from Control: | - 24.3 A \
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Species: Ceriodaphnia dubia

Client: Kingston Fossil Plant - Non-treated

Daily Chemistry:

Page 6 of 7

Date: _0&-05-¢8

Day

Analyst

Concentration

Parameter

CONTROL

 pH(S.U)

e Ko )

YA
1.48

2.8 1 A3

1-%3

.

DO (mg/L)

Conductivity
| (umbovem)

3.0

Alkalinity
)

Hardness

(g CaCON)

Temperature (°C)

AN 1,4
3a4

A.
20S
)
a4

&

6.25%

pH(S.U)

.32

N3

1.8

DO (mg/L)

Conductivity
| (umbos/cm)

Temperature (°C)

12.5%

pH (S.U.)

.8

3

-
M.lo 4.7 1%.0

.33

] DO (mg/1)

Conductivity

| (unhoslem)
Temperature (°C)

1N 1.1

44

25%

PHE.U)

DO (mg/L)

Conductivity
|_(unbosiem)

Temperature (°C)

.31

2Nl

50%

pH(S.U.)

DO (mg/L)

Conductivity
| {pmhosicm) _

Temperature (°C)

100%

pH (S.U)

| DO (mg/t)

Conductivity
| (pmhovicra)

Alkalinity
Ca00M)

Hardness
CsC0L)

TR chlorine mgt)

Temperature (°C)

100% Intake

pH(S.U)

DO (mg/L)

Conductivity
|_(umbosiom)

Alkalinity
)

Hardness

a4

FMQF_D&)

TR chlorine =gt

£0.1D

24.9
4]

Temperature (°C)

24.4

24.%

| §.0

2
A

29

24.9 hl

( "D
.

WL

-
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Species: Ceriodaphnia dubia

Client: Kingston Fossil Plant - Non-treated

Date:

Page 7 of 7

3

Analyst

Concen-
tration

Parameter

CONTROL

pH (S.U.)

12

8 )

157

1.87

| 143

Faele

DO (mg/L)

e VY

Conductivity (ummosem

312

Alkalinity
_(mg CaCOML)

Hardness
|_(mg CaCOML)

Temperature (°C)

1.4

6.25%

pH(S.U)

DO (mg/L)

Conductivity (umsesicrn)

Temperature (°C)

12.5%

JpH(SU)

DO (m,

Conductivity gumbescn

Temperature (°C)

25%

PpHES.U)

DO (mg/1)

Conductivity mboskm)

Temperature (°C)

15.0

50%

pH (S.U)

DO (mg/L)

Conductivity mhosm

Temperature (°C)

100%

pH (S.U.)

DO (mg/L)

Conductivity gmbovem)

Alkalinity
ng CaCO
Hardness
mg CaCO

TR chiorine g1

Temperature (°C)

100%
Intake

pH (S.U.)

1-33

| PO (mg/L)

Conductivity qmbosem

Alkalinity
Ca!

Hardness
Cal

TR chlorine mg1s

.1

24

12
as5

<0.16
.

. 24.9

s T
g1 d

W™ .S

24.9

L ]

-_____________________________________________________________________________________________|
TVA-00025199

Temperature (°C)
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Total Residual Chlorine

(Orion Electrode Method, Orion 97-70)
Matrix: Water, RL =0.10 mg/L
Meter: Accumet Model AR25 pH/Ton Meter .

Analyst L
Date analyzed | o> _~op-o G
Calibrauon
R R N 0.10 mg/L 1.00 mg/L
Reference standard number 19 TSS9

1
R
~ad

Page 1 of

Page ':“' )

S

lIodide reagent:

Acid reagent: | -

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

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV /TV x 100
number (mg/L) {mg/L) (acceptable range = 90 to 110%)
NSST1Y 0.50 0.50Z e
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]}x 100
number 0 (acc
T tiaes -
0R0S.OVispe Feay -Upf T ‘W-\mj - ’ S co0q0
Duplicate |38 : D .0l
Sample measurements:
~ Sample Sample ID Residual chlorine
number (mg/L)
PRER | Blank (should be = <0.10 mg o LG, OORR
026805 -0b | Cape Fear-cut (1 lightiy c.\omk}“’?lpwt JILe tan < SR
020805 .93 | cubiavPlant teay Y pavkicies e | & 6.0014T
08080S.02.)C 0000 Cloudni“’lnaxhdt& gel do ©0.00C11%
ogos. ¥ | PCS-ouk 007 cicay “’/RwD(ut\LhS oty | =0 ewHO
oeoges-oS | L out 100 d(m“"lmr(; NO COlOY 0. 0oeHOH
04080%-08 | cNRer CAEAY | N0 COLOY COGtokwo
aRodos. OV | teyuoced Hillg CUCOY NG COVOF £0-000ceey
020204. 0L | KIF 1TARE CHE L\&ﬂM < 0. 6001
afogod. 0L | KIF_ ourFAW 002 LISAT TAN, CLeAl W

Laboratory control standard:

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

Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number (mg/L) (mg/L) {acceptable range = 90 to 110%)
"I:N(-)(D"'bq(; 0.50 & .41 5.4/
Reviewed by Pasl

Date reviewed |- 0508 |

TVA-00025200
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Total Residual Chlorine
(Orion Electrode Method, Orion 97-70)

Matrix;: Water, RL = 0.10 mg/L

Page 0
Page 1 of

Meter: Accumet Model AR25 pH/Ton Meter

Analyst | Mo
Date analyzed | (& .34y

Calibration:

1.00 mg/L

INSSS3

Iodide reagent:

IN2. 210

Acid reagent:

e Fxp

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

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INSS3Y9 0.50 0.505 [01.0 4

A Duplicate sample precision:

Blank (should be=<0.10 mg

Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number (mg/L) (acceptable range =+ 10%)
P00 | Foaoad) Kl | S <0.00350
¥ Duplicate D .5 005\2 "
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number mg

0900030z (i o rooga llo>- Do, Sighdta U engle 2000803
caven.od JWaesnhmie fun NOO\e., CRar— J 2000034

. J
| 0 §080k.20 VA - KuF ~(20z paloten o< £0.0003 e
080804, 2\ { (AN Tok, DRI, Clay L0003
| 08020618 | Mansng gl P | nopeoton, (ot N.000326

/

Laboratory control standard:

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

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range =90 to 110%)
’.gSS‘S?Q 0.50 0815 1030/
4.
Reviewed by Pa))
Date reviewed | 04 -01-08

TVA-00025201
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THEST g (g

Page | of 3
Total Residual Chlorine
(Orion Electrode Method, Orion 97-70)
Matrix: Water, RL = 0.10 mg/L
Meter: Accumet Model AR25 pH/Ion Meter
Analyst | A Iodide reagent: | T3 @ 21 G
Date analyzed | o3 oo(-0O8 Acid reagent: | TR 20

0.10 mg/L 1.00 mg/L
TNSSH1H TINS5

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

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%)
TNSEHTI ’ 0.50 0,498 Q@ L
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number ' mg (acceptable range = + 10%)
L
S
OROS(A. 05 ARE NcBua © 000013
\‘/ Duplicate D co.o00L7
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number : mg
Blank (should be =< 0.10 mg/L) EASNCH ARt o £0.00937
Q806804.6% | BrlemsS Chieek cle@y N0 Cotoy 0.001S0
020%04.10 | \vailson WWT P cleqy, pate tan £0.000013
| ofo209. 0%-] Souvin(ary nwi P cleav, pate 1A o 00030%
080404. 03 | Toxuood Hills o, pale fan Lo Lonon T
08080%. 01 | ocowlcH YGves cAoudy "'j?’gt).v t. e geiy © - “oouqZ.
ateroq .11 | TP striens orngueYpait, orange 0. cocanl
QO
020804.1b | Roselboro wWwT e cleay . mNa Co\Or - 0.co1q
| 080809 1S | !ZQc;gq‘sghum WWTPL <y gy Cm‘-\d"jw.{ pavt. yetlo £0-ooton
. S
| o0204. 08| wawend] qg iSO O COlOY oo
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/TVx 100
number (mg/L) (mg/L) (acceptable range =90 to 110%)
0.50
~PIge AT O T \
Reviewed by d‘

Date reviewed 0R-0%-0§

TVA-00025202



Page Lo}
Page 2 of 3

- Total Residual Chlorine
N (Orion Electrode Method, Orion 97-70)
Matrix: Water, RL =0.10 mg/L
Meter: Accumet Model AR25 pH/Ion Meter

Analyst | | a3, lodide reagent: | ™~
Date analyzed | ~p-0q~C8 Acid reagent: T

Calibration:

0.10 mg/L 1,00 mg/L

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

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
__number (mg/L) (mg/L) (acceptable range = 90 to 110%)
Duplicate sample precision: :
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number " (acceptable range =+ 10%)
0 , - Y S L0 .c00%59%
\L Dupllcate S v - D Lo.o0oias —p
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
L - (mg/L)
350 BF %] Blank (shouldbe=<0.10mg/L) FSN i R N——Y
| 080804 | Hevoules ¢ mudg“’! pouticien . dan £0 000859
| 020804, 01 | Poladeniboro WIWTE Jcloudsy M’Lpavtiucs Aany 0-oue
020#04.04 ] Raicign CC clray ‘”/ parkiges mocor | <0003
F&MOG .o V\;OquQSQlUQ LY NTA s\thu Jclodsy !g‘wt, Aan] “oocons
 ©0$0£08.0% C.ou?t. Fear u‘p_lr vt jcloudy "ﬂ pavi, tan ¢-o5ty
| ofiofo@.0% | Cape EOw Duk )] Slginvtiyg c.Lbudq“/b art tapl | <000
080804 0S| Goriascy LEON mom\gv £ 0 -ootdH
08040413 | LineO\n) CT chcur‘-'o! paxkides ne cotor | © oM
04. 1\ CvpNep) CO- wood cAeay N0 OO £0-00130
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 (MYV) % RS=MV/TV x 100
number (mg/L) (mg/L) (ncceptable range = 90 to 110%)
2 = w.su’ i i e e 4 AT et Tt s o ‘{6
age 4201 /0 .
Reviewed by A

Date reviewed o2-0%-0&

TVA-00025203



Total Residual Chlorine
(Orion Electrode Method, Orion 97-70)

Matrix: Water, RL =0.10 mg/L

Page g2

Page_5 of 3%

Meter: Accumet Model AR25 pH/lon Meter

Analyst

Date analyzed

1.00 mg/L

Laboratory control standard:

Todide reagent:

Acid reagent:

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

Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100

number (mg/L) (mg/L) (acceptable range = 99 to 110%)
L AELET 1 0.50 6 .1d a9. &8/
Duplicate sample precision: ‘
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /{(S+D)/2}]} x 100
number (mg/L) (acceptable range =+ 10%)

\ o W nart Lies B
ode2 R .04 Crodancoq | udy 6 18 o oo
‘L Duplicaté’ D co.coous LB
Sample measurements:
Sample Sample ID Sample characteristics Residual chlerine
number (mg/L)
PR R A Blank (should be=<0.10 mg 5
040402. 071 | "TNR - Yanygstory - Tt | CleQy, mO COVOY co.oldy
. RT3 NN
0&0408.0% | Tvia - 3¢m83*o~~ Oud . c\eay »0! kIS, color €OeodUH
]
iy _—
|~
/ /
e e S

Laboratory control standard:

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

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
0.50 0.48y Cie.7 /-

T SHA

Reviewed by —a'k—oﬂ'“
Date reviewed 6P-0”-

TVA-00025204
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Page 7l

Alkalinity
(SM 2320 B)
: Matrix: Water, RL = 1.0 mg CaCOs/L
Analyst |  Pc ¢ Time initiated | jr,:;2
Date analyzed | ¢% ¢.5.¢¢ Titrate samples to Time completed | 3, ¢

pH=4.50 S.U.

Titrant normality and multiplier determination:

pH of . Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized | Titrant check Begin | End | Total = (5 ml Na,CO; x 0.05)/E = (¥ x 50000)/ 100 ml sample
water reference | standard m} ml ml =0.25/E =Nx500
=458.U. | number number (E) | (acceptable range = (.0180 - 0.0220)
- » Tz
.5 |INf3cl|Tusssey| &8 |0 | i Lol IcL

B Cotrechon ©.C -8z =L
Laboratory control standard=% ©-2-

Reference standard | Truevalue | Sample Alkalinity (MV) | % RS=MV/TV x100
number (IV) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CaCOy/L) (ml) ml mi ml =90 to 110%)
IN5S535 100 10 22l 92 | ot 41.5 4.5k
Duplicate sample precision:
Sample . Alkalinity %RPD =
Sample Sample ID volume | Begin { End | Total | Multiplier { (mg CaCOyL) {(S - D) /[(S+D)/2}} x 100
number (ml) ml mi ml (acceptable range = + 10%)
09:3pwod | MU 10 GG Se2ied 156 | 10k 59
. ~ D
4 Duplicate (B) e .Q(é- s |24]se 1 5q
Matrix spike recovery:
Reference standard | Spike value | Sample Spike alkalinity (A)
number (SV) volume { Begin | End | Total | Multiplier (mg CaCO5/L)
(mg CaCO,/L) (ml) ml ml ml
IN35 535 | BoXeo| 00 3 lnq ] a5 ok et 1wl
Al £ |
Sample alkalinity (B) Measured spike value (MV) % R=MV/SV x 100
{mg CaCOv/L) MY=A-B (acceptable range
(mg CaCOy/1L) = 75 to 125%)
59 S A = e Bt i 0
Sample measurements: foc - Sag-. 1o
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml mi ml Maultiplier (mg CaCOy/L)
03200806 |yMisHz0 o0 45 1S5 iC .t 59
SCE * opedy oo (222 23
SL53Y ROGS R.2 1449 |33 X3
2 W T : ; ; :
TO5EY i Oy, | 44 |42 oy | b e IEN
V.
ricy
D avriavwnd her v 1 Teen oont. v

TVA-00025205



Page 5 F
Page — _,.__—’ Of__-i,_—j
Alkalinity
— (SM 2320 B)
. Matrix: Water, RL = 1.0 mg CaCO5/L
Analyst - Time initiated L2444
Date analyzed | (%- > X Titrate samples to Time completed w2
pH=4.50 S.U.
Titrant normality and multiplier determination: ,
pH Pf Normality ] Normality (V) of H,SO, pH Factor or Multiplier
Deionized | Titrant check Begin | End | Total = (5 ml Na,CO, x 0.05)/E = (N x 50000)/ 100 ml sample
water reference | standard ml ml ml =0.25/E =Nx500
=4.5S.U. | number number _ (E) | (acceptable range = 0.0180 - 0.0220)
MAY JTNRoe T s | Syl US| Toud ic.9
B Congedion © © D C
Laboratory control standard:
Reference standard | Truevalue | Sample Alkalinity (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg CaCOyL) (ml) ml ml ml =90 to 110%)
INE Lod 100 | 10 |35 [2n] g4 | jon 45.2. a9.2%
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOsL) {(S - D) /[(S+D)/2]} x 100
number (ml) ml ml mi (acceptable range =+ 10%)
pB.o4oB | Mis 20 et l2o0 (4|52 | 109 ()
Dupli B .\ -
J uplicate (B) ._‘L "2&,,_!} ,:r*a f)‘»] _L_ @‘lf‘ A c’) c
Matrix spike recovery:
Reference standard | Spike value | Sample Spike alkalinity (A)
number sv) volume | Begin | End | Total | Multiplier (mg CaCO4/L)
- (mg CaCOy/L) (ml) mi ml ml
IS0} 100 jeo A PRG 1SS | g 169 =@@)
Sample alkalinity (B) Measured spike value (MV) % R=MV /SV x 100
(mg CaCOy/L) MV=A'-B (acceptable range
(mg CaCOs/L) =75 to 125%)
G IS 100 105596 (o0l
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) mi ml mi Multiplier (mg CaCOyL)
1 _‘ e ’0'&) . “f,‘l - 5 H \ 11 U
pB-VN0® | Mitg H20 MR | 28 +18 1 56 [\ES i
0B. A LS f mcs.'-} 53 2
08-0%08 | SsudHO 53 |8l |2 32
08-04-LpA | MUS H2D $03417049 (58 ()
06-0400@ | SATSW 2 | pg {180 l1o
0804 0 R X4 (43 | W04 1o
0B-0aLe 4 o {103 o3 i2e
74 W X i | XL 1193 20
L soust [EES* o —— 1300 mslas | 2%
M oacloceind Lo ! v/ imi 1 Tata waviawrad: | AQ {4 ]
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Page *5°
™
Page = of P _
Alkalinity
_ (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO5/L
Analyst | P00 Time initiated {4
Date analyzed | (% -{G &8 Titrate samples to Time completed PR
pH =4.50 S.U.
Titrant normality and multiplier determination: ‘
P Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized \TntFim* ck Begin { End | Total = (5 ml Na,CO; x 0.05)/E = (/N x 50000)/ 100 m! sample
water reference | standard | ml—t~ml_| ml =0.25/E =Nx 500
=4.58.U. | number number (ES"'W
\83:\‘-'
Laboratory control standard: |
1 Reference standard True value Sample Alkalinity (MV) | % RS=MV/TVx 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCO3y/L) (acceptable range
(mg CaCOy/L) (ml) ml ml mi =90 to 110%)
TNSS LCF 100 100 13235 MH3x{q7 | 109 1Dl 16692
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /{(S+D)/2}} x 100
number (ml) m! ml ml (acceptable range =+ 10%)
NEOUA2 | ps pgopz | 160 (422 [4HS |R-3 | 189 XS SRS
Sopaz, | Pwiee® L |co las|ai | L+ 23 G B3,
Matrix spike recovery:
Reference standard | Spike value | Sample Spike alkalinity (A)
number (sV) volume | Begin | End | Total | Multiplier (mg CaCOs/L)
(mg CaCOy/1) (ml) ml - _ml ml
TNSS ‘L‘JQ‘J‘ 100 jco " 222 Z ch} 133 - ’50
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaC =75 to 125%)
23 PP D) LeSic (07 P
Sample measurements:
Sample volume | Begin { En Total Alkalinity
Sample number Sample ID (ml) lzl‘llz mi ml Multiplier {mg CaCOy'L)
[r. d . ;
- obb33  Jee ¥ omops | el lAGclidalin | iod P 18
| okogos. o) | POloOoed | 129 [gac| @) Lda
080401. 0] | 2 20 ;1|7 I}
08 0804. 3, i 3 — laga [313(82 £
| agoges.0z|(hutirona | S 1313 2l | BA W 340
1. 02 | 2 | £.0 100 | oo 10w % |
0&o&0d-o4 ] ) d CD | 2%¢ {06 e Q
DKiecos 1| KD Xu |33 |6 [0 1D = |
o8 0g 0b-20 2] 25 (30 (s [T~ [20 o ¥
R asnawad hu- ' ‘&’.hﬂ" j Tate reviewed* | (\% il w
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Analyst | 854~
Date analyzed | 0@ 40.¢8

Page %3
Page % of %
Alkalinity
(SM 2320 B)
Matrix; Water, RL = 1.0 mg CaCO;/L
Time initiated b4
Titrate samples to Time completed |  pgas . jold<

pH = 4.50 S.U.

Titrant normality and multiplier determination:

~pHof Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized | " Titrant...|. _ check Begin | End | Total = (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 ml sample

water reference | standa —ml__{ mi mi =0.25/E = Nx 500
=45S.U. | number | number T (E)y—-{acceptable range = 0.0180 - 0.0220)

[ ————— 8

Laboratory control standard:

Reference standard | True value Sample Alkalinity (MV) { % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg CaCOs/L) (ml) m} ml mli =90 to 110%)
IS0t 100 10 [ ixs] qa | (oq oz 102%
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /{(S+D)/2]} x 100
number (m}) ml ml mi (acceptable range = % 10%)
080} .0u WA 2160 |00 (53 (53 ;09 A N
Dupli B p
l{ uplicate (B) O |53 |loa|ss |4 L I8
Matrix spike recovery.
Reference standard | Spike value | Sample Spike alkalinity (A)
number (SV) volume | Begin { End | Total | Maultiplier (mg CaCOs/L)
{mg CaCOyL) (ml) ml ml - ml .
TNES k03 2B U | 53 |3 ISHID 1049 FHFge 336 =340
Sample alkalinity (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCOs/L) MV=A-B (acceptable range
(mg CaCOs/L) =75 to 125%)
RS od 12 1045%
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOyL)
| ododod.02. | WA KIE T | LYs) AF 193 1 3% () JoA 83
| o&otob. 21 y 2 | 24 [ XK (7 1] B orfi -
0808 6¢8.01 e L Ko 319 (33 [ = | 92
//
ﬂ/
At
//Yf
- /
Page 47 of 7 =
| e

D Avrineread here

F|//l -

1 Nata reviswead: W\.Q A 'Lf"

-
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Page 5—

Page ! _of |

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCOs/L

N\, Analyst | geo Time initiated | (64K

Date analyzed | 0@ -3 o@ Time completed ¢ 35~
Titrant normality and multiplier determination:
Titrant | Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard m} ml ml =0.2/E = (N x 50000)/ 50 ml sample
number number (E) (acceptable range = 0.0180 - 0.0220) = Nx 1000
INAIR|INSS 613 | 00 [1o0]Ie.0 0.C30 300
Laboratory control standard:
Reference standard | True value Sample Hardness (MV) | % RS=MV/TV x 100
number Tv) volume | Begin | End | Total | Muitiplier (mg CaCOy/L) (acceptable range
(mg CaCOyL) (ml) ml ml ml =90 to 110%)
TNSS St 40 0w (2424 [0 42 1052
Duplicate s le precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier (mg CaCOy/L) {(S - D) /{(S+D)/2]} x 100
number (ml) ml mi ml
l03-20vA | MHSHz0 50 112 |telo M5 | 2ec |5 G0,
Duplicate (B . . D
4 uplicate (B) ne et Q11 (2.5 A Qo
Matrix spike recovery:
Reference standard | Spike value | Sample Spike hardness (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOyL) (ml) ml ml ml
: TNS3Sule Ho 50 |31 (65 [ae0 120
Sample hardness (B) Measured spike value (MV) % R=MV /SV x 100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOs/L) =175 to 125%)
G0 130 -q0 - ~O 100
Sample measurements:
‘ Sample volume | Begin | End “Total Hardness
Sample number Sample ID _(ml) ml mi ml Multiplier (mg CaCO;y/L)
_ Blank _ A6 .G
TV=ND (should be = 0 mg CaCOyL) 50 233 _Rs.g, Gl;l 2oy =2.C
_ { i i~ C
0920086 | mys Hap A PRF A AR His—pe T2
\ r
{
] i
g O | Ittt Mkt R B U
= ) st
___Page 48 of /16
Dasriarnd ke | 14 1 - . a 1

Nata: If >15ml aftitrant ic ncad camnla muns ha difesad

SRR e - - |
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Total Hardness (SM 2340 C)
RL =1.0 mg CaCO5/L

\ Analyst | $3(C Time initiated | (53 2
' Date analyzed | o - o -C % Time completed | —— (020,
Titrant normality and multiplier determination.
Titrant | Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
‘ reference standard ml ml ml =0.2/E = (N x 50000)/ 50 ml sample
number number (E) (acceptable range = 0.0180 - 0.0220) =N x 1000
' iNE303 | Tass 5B | 0.0 4% | a8 O GALY Q0.5
Laboratory control standard:
Reference standard [ Truevalue | Sample Hardness (MV) | % RS=MV/TV x 100
l number (TV) volume | Begin | End | Total | Muitiplier | (mg CaCOyL) (acceptable range
, (mg CaCOyL) (ml) ml ml ml =90 to 110%)
INsS Sew 40 SO [ag (NS 20 | Qo4 | 468§ =dt o259 (025
A — S——
' Duplicate §a 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 mi ml e
: 108 04066 | mis H:0 Ko 113 ljwo (42| 204 |5
- : — 5 =
. J Duplicate (B) 1 .0 lawd |4 4 20 .4 Ao Sl
; Matrix spike recovery:
' Reference standard | Spike value | Sample Spike hardness (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOyL) (ml) ml‘j mi mi s
e o ) W, -
i Th5S Sel 440 50 |Foiedd] 13 | vy 123 (ac)
Sample hardness (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCOy/L) MYV=A-B (acceptable range
l (mg CaCOy/L) =75 to 125%)
gt @ 0 [0e%0
' Sample measurements: '
Sample volume | Begin { End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier {mg CaCOy/1L)
= Blank . . N
I TV=ND (should be = 0 mg CaCOy/L) 50 cu 1S jod Av 4 R0
08-09U0 | miS 20 c.l i |48 g2
l 08-07 V® { 41 St %< 92
0O 0G0 ssw HzO L |7 |21 43
0f. g 00N M-S Hzo jeq 1153 146 ).
l | 080d0s.0\ | Foyuwiod | 52 1S |2AS 5
| piofel.o0\ 1l 2 s 21139 ®C
080g6%.03 1 3 A7 [ 24S] 3 (3
* | Bageat? 98749 Washi ¥oho 248 ladq|S) 16¢
Wayne S fle = Tagg ugalws | 315 ¥
l - . . T T 41 1 TN cdbn macilaneea alrma il ne 1

SRS - - - |
TVA-00025210



Page i

Page i of =A

e

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCOy/L -

. Analyst ,ﬂ : Time initiated | =27 *1020
Date analyzed | o4 -ic - 0% Time completed | 1,5
Titrant normality and multiplier determination:
Titrant | Normality check | Begin | End | Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ml ml =0.2/E = (N x 50000)/ 50 m1 sample
number number (E) {acceptable range = 0.0180 - 0.0220) = N x 1000
In2acs | TNS Si3 C.l L2 | ;i ¢ LiG% 14.%
Laboratory control standard:
Reference standard | Truevalue | Sample Hardness (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
{mg CaCOyL) | (ml) ml ml mi =90 to 110%)—~
(v " - gt .
Lones Seeel 40 30 Tzl A0 | 9% s 3G 2610601, )
Duplicate sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOsyL) {(S - D) /{(S+D)/2]} x 100
number (ml) ml ml ml

040808.02 _Cmm@ajml 35 |22 |l iHe 0 kg
L R 45 |pg las |4 I L |°

Matrix spike recovery: x- T GLie ¢ ok d“ﬁ lxd cub  Sawopai bﬁ.@.g spibicy

Reference standard | Spike value | Sample M Spike hardness (A)
’ number (sY) volume | Begin | End | Total | Multiplier (mg CaCOs/L)
v (mg CaCOJL) | (ml) ml ml mi R Lo
rossee | ga ol 50 (315 [xsl10 P4y A 135 g
Sample hardness (B) Measured spike value (MV) % R=MV/SVx 100
(me CCO (ﬁ‘; Eﬁg‘o;,ﬁ) G| “Heusedor )
Sample measurements:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (mb) ml ml ml Multiplier (mg CaCOs/L)
TV = NB 1 hould be =0 g CaCOV)
| gas oo | Chatlamen 2 25 My [33EZ D 9% =
o#6d0d .04 J 2 3 J 37 (313 |4 | | e
| cgoded.at |TNA-Ki€OLZ | | 50 SETEHD b 13 =13}
| ofafon-20 2 Y | Bt 8 140 = 135
| 080808 . 06 3 .4 [yt "4 I5C = WL
080804-0Z iNT | kL i) 150 __ite = a4q
odnkot. 24 Z 1) |o¢] [ BT (< 99
 phggomegmzg 0 3 3 | —— 1 X043 ) T Gs”
— T | SO O - SR
Poviewad her | 1 ivd i Date reviewed | NA&_l 140 !

Nnta: If S18ml Aftitrnnt in wrad camnla miret ha Ailutad

- |
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Kingston Fossil Plant Biomonitoring
August 5-12, 2008

Appendix C

Reference Toxicant Test and
Control Chart

Page 51 of 76
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Pimephales promelas
Chronic Reference Toxicant-Control Chart
Organism Source: Aquatox, Inc.

\3 Environmental Testing Solutions, inc.

1.2 Y T : T T I T T T T T T T T T T T T

[
i USEPA Control Limits (+ 2 Standard Deviations) -
1.0 |- -

0.8 -

0.6 -

04 - ' N

12 t T T T T T T 1 T I f I I I T f ] I T I

USEPA Warning and Control Limits (75" and 90" Percentile CVs) ]
1.0 - _
0.8
0.6 -

04 -

7-day IC,, (g/L KCI)

1-2 I 1 1 ] I i 1 | I I 1 i 1 i 1 I I ! 1

- Laboratory Warning and Control Limits (1 0" and 25" Percentile C Vs) '
1.0 - N
0.8 -

0.6 -

0.4 .

1 [ i I 1 ] ] } i I} 1 ] 1 1 | I !
ANPS. - PY. I\ ® o o ® SIPR -\ I\ ] VQ% »
Ui v A W e oV Y
W oS 8 298 8 S T S P (65 8T (0 T

Test date

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

——— P‘gsé%rgi'n(ﬁ,lykmits (meanIC, =S, ,,0r S, ;)
-------------- Control Limits (mean IC,, =S, ,, S, 900 OF 2 Standard Deviations)
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D Environmental Testing Solutions, Inc.

Precision of Endpoint Measurements

Pimephales promelas
Chronic Reference Toxicant Data

Control Control Mean
Test number Tes§ date Survival Growth CT
for Control Growth
(%) (mg/larvae) (mg/larvae)

1 10-16-07 100 0.662

2 10-30-07 100 0.771 0.716
3 11-06-07 100 0.624 0.685
4 11-13-07 100 0.603 0.665
5 12-04-07 100 0.756 0.683
6 01-08-08 100 0.821 0.706
7 01-15-08 100 0.842 0.725
8 01-29-08 97.5 0.728 0.726
9 02-05-08 100 0.818 0.736
10 02-12-08 100 0.709 0.733
11 02-19-08 100 0.833 0.742
12 03-04-08 100 0.731 0.741
13 03-11-08 97.5 0.695 0.738
14 04-15-08 100 0.999 0.756
15 04-15-08 100 0.898 0.766
16 05-06-08 100 0.857 0.772
17 05-20-08 100 0.844 0.776
18 06-03-08 100 0.918 0.784
19 06-10-08 97.5 0.724 0.781
20 08-05-08 100 0.854 0.784

Note: CV = Coefficient of variation for control growth.

Ccv

(%)

13.6
12.0
6.4
142
7.9
2.7
10.5
5.4
72
24
6.1
6.0
5.1
9.0
9.1
4.4
19.2
6.1
10.9
15.3

Lower CV bound determined by USEPA (10ﬂl percentile) = 3.5%.

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

MSD = Minimum Significant Difference
PMSD = Percent Minimum Significant Difference
PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be

declared statistically significant in a whole effluent toxicity test.

Lower PMSD bound determined by USEPA (10™ percentile) = 12%.
Upper PMSD bound determined by USEPA (90 percentile) = 30%.

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

CT

for Control
Growth CV (%)

12.8
10.7
11.6
10.8
9.5
9.6
9.1
8.9
8.2
8.0
79
77
7.8
7.8
7.6
83
8.2
8.3
8.7

MSD

0.08
0.16
0.09
0.10
0.11
0.03
0.14
0.07
0.07
0.05
0.13
0.07
0.07
0.11
0.08
0.16
0.16
0.09
0.11
0.13

PMSD CT
(%)  for PMSD (%)
12.8
20.1 16.5
14.7 159
16.8 16.1
14.5 15.8
34 13.7
17.0 14.2
9.0 13.5
9.1 13.0
6.8 12.4
15.5 12.7
9.0 12.4
10.5 12.2
11.1 12.2
9.1 11.9
18.2 12.3
18.8 12.7
9.4 12.5
15.7 12.7
15.0 12.8

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.
USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2

Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH.

Page 54 of 76

Organisms

btained from Aquatox, Inc.
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Pimephales promelas
Chronic Reference Toxicant Control Chart
Precision of Endpoint Measurements
Organism Source: Aquatox, Inc.
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g 0r
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0 i | [T L [ N I I ] 1 L | I | 1 L1
gt ot o »% o ’Q% ® »% 6’“% AN “»% 5‘“%
w\"’\wﬁ RY 6’:\' Y \'“ RE e m’r‘ o> ”As o™ Q"" *\ Rl ° N
Test date

—e—— Control Reproduction, Coefficient of Variation (CV), or Percent Minimum Significant Difference
(PMSD) PMSD is the minimum significant difference between the control and treatment that can be

declared statistically significant.
— — - FaguetsaloT @edency (mean Control Growth, CV, or PMSD)
-------------- Control Limits (mean Control Growth, CV, or PMSD =+ 2 Standard Deviations)

- |
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Page 1 of §

o Enviecamental Tescing Solutions, inc..

Potassium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas

PpKCICR Test Number: 1Sk

Dilution preparation information: Comments:

KCl CHM number: CHH M9

Stock preparation: 50 g KCVL: Dissolve 50 gKClin 1-L

Deionized water

Dilution prep (mg/L) 450 600 750 900 1050

Stock volume (mL) 9 12 15 18 21

Diluent volume (mL) 991 - 988 985 982 979

Total volume (mL) 1000 1000 1000 1000 1000

Test organism information: Test information:

Organism age: 14.S Houks oL Randomizing template: crReen

Date and times organisms | 42.04-68 100 Incubator number and aN

were born between: shelf location:

Organism source: | Avox Begat fp 08-04-of Artemia lot number: BG 10K W

Transfer bow] information: { pH= ~ SU Temperatre=  °C | Total drying time: -

1.6b 5.3 Date / Time in: o3-12-68 | (0> S

Average transfer volume: o \S ed -l Date / Time out:o8-12-0€ lo\\.o

Oven temperature: bl

Daily feeding and renewal information:

* Day ‘Date Morning Afternoon Test initiation, MHS Analyst
feeding feeding time renewal, or batch used
) time termination time

0 [oso8 | —% | sso HAD 01-35-08 & A

I loaowoR | o8eo | Moo (032 | OvanedB | N

2 | og-6v0§ 410 163% | os-ot-0fAl A

3 04- o808 o000 13 W\ 0g-04.08A A

‘¢ |og@o0f | 010 | moo (035 | ot-on-08 B A

5 logrof | gus | 140 64O 02-04-0¢ & é‘ﬂ_

| ot-nod | cnac 102€ . =

7 |ok-12-08 lox®
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 112.4
Average weight per initial larvae: ((Ye]o)
Average weight per surviving larvae: S0

©10-§
Page 56 of 76 ICe £ 1.\ |
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Page 2 of 3

of Environmental Tasting Solutions, Inc.

Species: Pimephales promelas PpKCICR Test Number: _15{
Survival and Growth Data
Day Control 450 mg KCVL 600 mg KCV/L

A B C D E F G H I J K L

’ ol 0] o] oo |10 o] ro]io|to] 0] 10
! ol 70l 10 to | 1ol {to |vo o] 10ls0] 0
2 w 1ol |l ln | o]l (10 |0
3 tol1o] to|toltolto]| tolro|rol|to|ro | o
! ol oo [to] qk| 0| o] 10] 0] to] 10| 1O
5 jolto [to |w]a | 0jw|o]ojro]|w |10
6 Ol i/l ]l qltojo|mw]sn] /0| 70]|10
7 S el 2 ' ' 1M

10l ||t |4 1o [10 |[0] /0] 70|10 | 1O

A = Pan weight (mg)

= wad < a |
Pt ‘g"!‘M—"’&-—— .00 1586 jud 57 1396 (M1 {19 (148002 g id o352

B =Pan + Larvae weight
(mg)

andys: __BRC  |RISH4 3HAA N M AR 720 40(23 5324311 | R 1 01 23 43 215 H A

C = Larvae weight (mg)
=A-B

wad [2.1) {237 | 1n.3]a.81 [a.53 809 g4l [o-21 (848 8 £41

Weight per initial number \ A \ ,\
of larvae (mg) 02\ A Sl\ (:) 4\\ $Vs ~n \\0\ @ o
=C/ Initi < @ |[W | % % | % [N ®
C / Initial number of larvae Q? o " 9 o Q o v O o

Average Percent )
weight per reduction
initial from control | O .854 0406 \ -S.b 0.% % 1.8 7.
number of (%) )

| larvae (m

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.
' Calculations and data reviewed: ég_

Comments:

Pa#eﬁ-uf%r
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Species: Pimephales promelas

Page 3 of 5

PpKCICR Test Number: 1S'e

Survival and Growth Data
Day 750 mg KCVL 900 EEKCIIL 1050 mg KCVL
M N 0 P Q| R S T U \' W X
‘ Iof1o|o|lo|iojofo|to)o]/o]|r |10
LTS RV 2 Y 3 8Al §A] A
! gl v & ikl B EREAED
2 glale|r]a]e|d|d] 2|, 4]
3 elvle |13l el A2 2 v 2
R . A W L a .
! At &7 a3 M2 [0 o™
[N ) '\* [\ “
5 "u\ Cle a4l z‘\‘z&o 01& olo
N blefsfe]\ 2] v |lololo o
[T V> Era & .
7 vl w1V A Y ool oo
A =Pan weight (mg) ’
Anses A LEI429(3.9% [19.09]14.58 [130g | a3 18U s iaw
(=Y WICKT
B =Paa + Larvae weight
(mg)
Amayst: __BsC 11931 19.10 Qe & (3.6 15.08 | ISM4 j&h{‘, H® /7
C = Larvae weight (mg) -
=A-B s.-%14.9 | ¢.20/4.52]| 049 {o.%6 [0.72 |1.08 // 0
Weight per initial number n o\ 0 °%
| of larvae (mg) ,'gh & 4? 6." o N év S O ol o (o)
= C/Initial number of larvae bf) D?\ 0? S Q‘D b? o o
AvFrage Percen't
i T | Fomeontral | 0.530 | 38.0% | o.09) | &4.3Z 0 1007
number of (%)
hrvae‘miz

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,

lg = unusually large, d&r = decanted and returned, w = wounded.

Calculations and data reviewed: ‘é&r

Comments:

PFSS of 76
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A
» Environmental Testing Solutions, inc.

| Species: Pimephales promelas

Daily Chemistry:

Page 4 of 5

PpKCICR Test Number: 1Sk

Analyst

Concentration

Parameter

CONTROL

pH (8.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity
(mg CaCOy/L)

Hardness
(mg CaCOs/L)

Temperature
&)

450 mg KCVL

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

&)

600 mg KCVL

pH (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

&)

B LW

-3

750 mg KCVL

pH (S.U.)

1.2

1.5%

DO (mg/L)

A

Conductivity
(umhos/cm)

1380

Temperature

&)

wd

.4 g SR

900 mg KCI/L

pHE.U)

1.6S

141 1.5%

DO (mg/L) _

0

Conductivity
(umhos/cm)

1850

Temperature

)

.S

1050 mg
KCVL

pH (S.U.)

264

DO (mg/L)

1.1

Conductivity
{pmhos/cm)

2100

Temperature

CC)

2u.S

F%E‘@‘fsﬁ of 76

Conductivity

(umhos/cm)

To100

Initial

Final Initial
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" Envirenmental Testing Solutions, inc.

Species: Pimephales promelas

PpKCICR Test Number: 1Sl

Page 5 of 5

Day
3 L
Analyst Lt N o
Concentration | Parameter
CONTROL H (S.U.) "L 1.0 | 1.87 I 7.48 .43 1. 1.83 3174
DO (mg/L) T 1.7 ‘ 1.7 8.9 1.4 1. 5
Conductivity } )
mhos/cm) VL E >0 220
Alkalinity
| (mgCaCOJL) | N\ __ w3
Hardness 8b
(mg CaCO4/L) \
(1;2‘;"’"“'“" ™S | M | o | mle | s |8 |
pH (S.U.) 1.80 | Jac0 ] 190 2158 ] .01 AT B NN 2L
DO (mg/L) N ) 15 - 1. 4 .M ) 2
450 mg KCIVL ] Conductivity
(umhos/cm) 100 1050 {ol"Y) L0
coperatire | aas | wa | W | W | s |y | 24 ) g
PH (S.U) 3.8\ T § 190 § 3.0 | A8 |\ 310 | 39
DO (mg/L) RE I T K 8. . )
600 mg KCI/L | Conductivity
{umhos/cm) V340
. Tg;xperature 4.9 .
pH (S.U.) 182 | Ten | t9n [vwo |65 | 2L\ 04l 1.29
750 mg KCVL | DO (mg/L) it : : . 5. : .
Conductivity
(pmhos/cm) \S40
covperatwre | oqio | W] g | WY | s | W | 9.4 | wea |
H (S.U.) 182 | w3 1.90 § 0.0 2.8 | 1.6\ 1910 193
DO (mg/L) 1A 1. 1. 3.8 . 1.4 1L Y.
900 mg KCVL | Conductivity
mhos/cm) 1§30 18Co 20 190
Y
gg;lperature 246 | WS | 248 | v | e [P ] 24d | 2w
H(S.U) 1.8
DO (mg/L) 1.1
1050 mg Conductivity ‘
KCVL mhos/cm) 2100 |
gg)nperature 2.6
STOCK Conductivity S— |
(pmhos/cm)
Page 63 of 76 Initial
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Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

wuvees

Environmental Testing Solutions, inc.

! 1 1 i ! 1 I i v T 1 I T T
1.14 R USEPA Control Limits (£ 2 Standard Devzatzons) 7
1.12 + -
1.10 |- i
). -
1.08 - N
1.06 |~ ]
1.04 |- ~
1.02 - -
[ B S 1 | | S | 1 | { 1 | ! | I | I R § 1 1 1 j
2-5 T 1 i | LR T 1 i i 1 1 I 1 ! I { T
6 I USEPA Warning and Control Limits ( 75”’ and 90’ Percentile CVs) i
2 20} -
Z L .................................................................................................................................................. ]
e 1.5 — 1 —— o~ ¢ o 1 ¢ o bt - ¢ —t o — 1 ¢ — o e 1 o ¢ o+ S + 4 oo 4§ o« 3 o | o« } Svoren & S © ¢ S 1 ¢ s+ C
N i
w) -~ N - __ — P
UN 1ok - - =y —e Ay 0 |
o
> e S ]
S 0S T .
AL ! ]
I i L 1 1 1 i 1 I | [ I 1 1 | . L1 | H
1-4 i [} I i 4 T 1 LR ! 1 T 1 } i R
13 [ Laboratory Warning and Control Limits (1 0° : and 25 Percentzle CVs) A
TS ]
L2 - e VOO “
1.1 — —_—— — =
1.0 | — — —— — GRS LS S L e e - e ¢ b — 4 — b wh— . — ¢ ta— e T b s — o — ¢ —  ———. 4 —— . ——t | — s S— .. -
! ]
0‘9 e -
- p
0 8 L | l |
. '\ i\ g$ % %
M"maﬂr”& o ‘Vs‘@”"»‘w”"s‘\w ”“» o M\ S ”‘ﬁs o s "@

Test date

—se— 7-day IC,, = 25% inhibition concentration. An estimation of the concentration of sodium chloride
that would cause a 25% reduction in Ceriodaphnia reproduction for the test population.

— — - Central Tendency (mean IC,,)

———m Mmmygnits (meanIC, =S, ,,or S, ,9)

-------------- Control Limits (mean IC,, £ S, ,,, S, ¢, 0r 2 Standard Deviations)
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\b Environmental Testing Solutions, Inc.

Precision of Endpoint Measurements

Ceriodaphnia dubia

Chronic Reference Toxicant Data

Test Control  Control Mean
number Test date Survival Reproduction cT
for Control Mean
(%) (offspring/female) Reproduction
(offspring/female)
1 03-06-07 100 30.1
2 04-03-07 100 33.1 31.6
3 05-08-07 100 32.0 31.7
4 06-05-07 100 284 30.9
5 07-10-07 100 29.3 30.6
6 08-07-07 100 28.7 30.3
7 09-05-07 100 29.7 30.2
8 10-02-07 100 29.5 30.1
9 11-06-07 100 28.0 29.9
10 11-06-07 100 304 29.9
11 12-04-07 100 31.8 30.1
12 01-08-08 100 303 30.1
13 01-08-08 100 31.8 30.2
14 02-05-08 100 31.3 303
15 03-04-08 100 31.5 30.4
16 04-08-08 100 29.6 303
17 05-06-08 100 32.1 304
18 06-03-08 100 30.5 30.5
19 07-08-08 100 30.9 30.5
20 08-05-08 100 294 30.4
Note: CV = Coefficient of variation for contro! reproduction.

MSD = Minimum Significant Difference

Ccv

%)

6.0
4.4
8.5
7.5
6.0
7.5
5.7
9.4
6.1
5.6
55
6.6
49
6.4
8.0
7.7
6.3
7.9
6.7
7.9

CT

for Control
Reproduction
CV (%)

5.2
6.3
6.6
6.5
6.6
6.5
6.9
6.8
6.7
6.6
6.6
6.4
6.4
6.5
6.6
6.6
6.7
6.7
6.7

Lower CV bound determined by USEPA (10® percentile) = 8.9%.
Upper CV bound determined by USEPA (90" percentile) = 42%

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 declared statistically significant in a whole effluent toxicity test.
Lower PMSD bound determined by USEPA (10® percentile) = 13%.
Upper PMSD bound determined by USEPA (90" percentile) = 47%.
CT = Central Tendancy (Mean Control Reproduction, CV, or PMSD)

MSD

2.6
22
2.7
2.5
2.5
2.9
25
24
2.5
2.2
2.5
22
24
2.8
2.7
2.6
2.5
3.0
24
2.2

PMSD

(%)

8.7
6.6
8.4
8.7
8.5
10.0
8.4
8.2
8.8
7.2
7.9
73
7.7
9.1
8.5
8.8
79
99
7.7
7.6

CT

for PMSD (%)

7.7
7.9
8.1
8.2
8.5
85
8.4
85
8.4
83
82
82
8.2
8.3
8.3
83
8.4
83
83

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.

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods,

Volumes 1 and 2-Appen%ix. FPA-SZI-B-OI-OM and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH.
(1)
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Ceriodaphnia dubia
Chronlc Reference Toxicant Control Chart
Precnsmn of Endpomt Measurements
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Test date

—e— Control Reproduction, Coefficient of Variation (CV), or Percent Minimum Significant Difference
(PMSD) PMSD is the minimum significant difference between the control and treatment that can be

declared statistically significant.
— — - Paga®apTéfdency (mean Control Reproduction, CV, or PMSD)
-------------- Control Limits (mean Control Reproduction, CV, or PMSD + 2 Standard Deviations)
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ETE

Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia

CdNaCLCR #: _ 8%

Dilution preparation information: Comments:
NaCl CHM number: CAMI20
Stock preparation: 100 g NaCV1 (dissolve 50 g NaCl in 500 ml
deionized water)
Dilution prep (mg/L) 600 800 1000 1200 1400
Stock volume (mL}) 9 12 15 18 21
Diluent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) 1500 1500 1500 1500 1500
Test organism source information: Test information:
Organism age: < 24-hours old Randomizing template color: | fs €.
Date and times organisms were bom od-0S-0f 0800 O 108 | Incubator number and shelf
between: location: 218\
Culture board: ay1-of A
Replicatenumber; | 1 | 2 13 | 4 | 5 ] 6 7 |¢ 1% ] 1} YWIbach
Culture board cupnumber: [V | D[S [1S [l (171] 1€ E FAYETY &1-c-of
Transfer bowl information: { pH= 1.‘19 SU  Temperature :r[ B °C | Selenastrum batch: m
Daily renewal information:
Day Date Test initiation and feeding, MHSW Analyst
renewal and feeding, or batch used
. termination time
0 0§-05-08 1200 a-30-08 B (\K
I | os-0b08 oS ora-0tf | g\
2 _jaovot AV-190 ot-oy-od A 5&
3| oe-or-0d LHeo 0d-04-00 A | &
* la-aaop 1160 ot-ulos® | A
> larin-ed Hod osotdk® |
s of-11-08 oS of oM -0te J\
7 0¢-12-0f 1104
Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: [ £20% 7-day LCso 21400
% Adults having 3* Broods: 1007, 280% NOEC 1006
% Mortality: fay A <20% LOEC 1200
Mean Offspring/Female: 29.4 2 15.0 offspring/female | ChV RS
% CV: “1.47. <40.0% ICys 1094,
Page 68 of 76
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Page 2 of 6

Species: Ceriodaphnia dubia CdNaCLCR# _ 1§

CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O o O 1O ') O | O O I Ke)
Adult mortality — | = o o (W I W B W LN -
2 Young produced (o) (o) (o) (o) @) o O (@) (o) [a)
Adult mortality oL Oy I (- o - “ .
3 Young produced [ Ol O (o) o) (&) [&) (@) O |0
Aduit mortality o o (W L . | W L . L - - | S I
4 Young produced 3 3 3 o) s Y g Y Jq 3
Adult mortality [N S W B W ) W . \ | VR B - |
5 Young produced ol o THE OB Clol ol o
Adult mortality S S S S S S - --
6 | Youngprodueed | }© | IO | O | © | v O | 10110 | \2| 10
Adult mortality ! LN I S I |- - | o L
7 Young produced | 1} |7} L:S ]l_ﬂ 5! o | L 3 V1)1 Lé_
Total young produced 2" 3 ' ' 20 'tsﬁ %7 33| 2" 30 | B\ 206
i Final Adult Mortality | N O Y I N R _ L.
| X for 3 Broods x| > | X [ 25 ] x | X = > | 2<

Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer).

Concentration:
% Mortality: 67,
| Mean Offspring/Female: 24.4
600 mg NaCVL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7| 8 9 10
1 Young produced O [e) (o) O] O [@) [e) ®) o) (o)
Adult mortality (W R W N W B U u G« ] O |«
2 Young produced [@) DIlolo lo Ol OO o) (@)
Adult mortality RSN S RS A .- [
3 Young produced O O FeY [aY 0O e N e (&) a) )
Adult mortality L I [ - | g I __\E. | - |y
4 Young produced (S NN S <\ (Y 3 2 | 3 | .
Adult mortality (S N L I I I S L ) ) A S .
s Young produced OO \V21 0 O O Q L\ C 1O |
Adult mortality O T OO | O O U U O
6 Young produced i 1\ () 12|10 1Q 10| O 131 1t
Adultmortality | U | = ol O ] V] V] ]
7 Young produced | 1] | 14 1 131 1 1L |19 W3 | 1S 1;_
Total young produced 29 28 \5'-‘ zﬂ 30 zq 2 1 27 a2 28
Final Adult Mortality L OO NS N S (S [ U N VSR I N
Note: Adult mortality (L =live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer).
Concentration:
% Mortality: 0%,
Page 69 of 76 Mean Offspring/Female: 24.3 |
% Reduction from Control: | 0-3%

s |
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' Page 3 of 6
l Species: Ceriodaphnia dubia CdNaCLCR# _1®
i 800 mgrlaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
l 1 Young produced 0O Ol o1 0O (@) OO | O [l e)
Adult mortality ' D R N L S S .- | W I W B
: 2 Young produced (@) (o) O (o) (®) 0O [®) (@) (@) O
| - Adult mortality Ll U O | S N T - (- | S R
3 Young produced ol o (@) oY O Ol O (@) (@) (o)
- Adult mortality U O] N U ] ]
i 4 Young produced (%] ) .Y N Y kS 3 N 3 4
‘ Adult mortality U ] ] W N | —
5 Young produced [e) [@) i O (O (@) ) Q (@) [»)
Adult mortality O W o] ] U OO
6 Youngprodueed | Jd [ sy [ ©] 1O[ 1o [ 1) [12]10 ] V312
Adult mortality wl O] - \;E ] O O
7 Young produced 2 4] 1] 1S {11 3§ W g g 1,
Total young produced a\ 28 | 22| 22 20 | 21 24 | 28 3\ 232
Final Adult Mortality L_ - | - | - — (. —

Note: Adult mortality (L =live, D= dead), SB = split brood (single brood split between two days), CO = carry over (offsprmg
camed over with adult during transfer).

Concentration:
% Mortality: , O1.
Mean Offspring/Female: 24.6
% Reduction ﬁ'go/rl; Control: | ~ o M 7_}
1000 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced ) @) O 0O (@) Q QO Q) (o) (@)
Adult mortality (W e - Ol W] ] O«
2 Young produced [@) @) ol O Ol o Q (o) Q (@)
Adult mortality L W [ (W I C L \;_‘: |- - -
3 Young produced DI O ) O o) [a) [®) e Ol O
Adult mortality (W w o] u ]« [ L N | -
4 Young produced d i 3 s 9 dq D > ) g 3
Adult mortality O |- | i | o
5 Young produced ol O 10 [} [e) 10 [e) O @) e
Adult mortality (W [ L L - (- o | U |
6 Young produced v v O 10 10 O a 1\ 121 10
Aduit mortality w — — L | - — ) - |
7 Young produced T 4 1S |Z} 1L 13 N 3 1S 1
Total young produced a (293026 [ 26 | 20| 28 | 3} 2"{
Final Adult Mortality _ k [ - |\ O] o o
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer).
Concentration:
% Mortality: 07.
Page 70 of 76 Mean Offspring/Female: 25 1
, % Reduction from Control: | 4.4/

- |
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Species: Ceriodaphnia dubia

Page 4 of 6

CdNaCLCR #: _ 1§

1200 mg NaCVL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced [o) O Ol O Ol O O] O @) Q
Adult mortality L= | O (W0 BN NI [ W L W B
2 Young produced O o 0 (®) Ol O Ol O (@) o
Adult mortality \__ [ O I I = e
3 Young produced O O ol O O O O 6 O | 0O
Adult mortality [ (W I WU G W O [V - o =§___‘
4 Young produced | 2 | 2, ~\ 3 e \ e - 3 3
Adult mortality w N Y - - | o
5 Young produced &) (@) [ (o O (@) (&) () ) o
Adult mortality Ol - Y Y Y S k-
6 Young produced [ -1 D © 1 < s 10 (X
Adult mortality | T 0 O O N O e
7 Young produced ) é qQ K O b )\ 6 -1
Total young produced ol 1 1 | 1 € 18 10 15 14 13 ‘._l
Final Adult Mortality [ [ - ot L -
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer).
Concentration:
% Mortality: O1.
Mean Offspring/Female: 154
% Reduction from Control: | 41.67.
1400 mg NaCVL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 's 6 7 8 9 10
1 Young produced o) Ol O Ol O (@) (&) Q1O |0
Aduit mortality [ D L e - |- [\ I O I W B W
2 Young produced O @) O O O O ﬁ O @) @)
Adult mortality WS- [ I [ ) -
3 Young produced 6-' [¢) (e O Q O O (e O [«
Adultmortality | \_.| & | — L; (- [ | U —
4 Young produced 1 1 0O i) O 2| O O D A
Adult mortality ] © ] ] - “ | L\
5 Young produced ») O (@) 3 o) O = O O
Adult mortality | \_ (U (U Wl O]« | - LW
I3 Young produced (&) O ) Ol © 6 Q[0 O |
Adult mortality il o U] — |- | U L W B W
7 Young produced 3| 2 2 N (o) o] S O 0 ""
Total young produced q 3 2 3 3 2 S 2 3 S
Final Adult Mortality L D | L |- (- (. U
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over {offspring
carried over with adult during transfer).
Concentration:
% Mortality: 107,
Page 71 of 76 Mean Offspring/Female: 3.2
% Reduction from Control: | 8% 7a
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Species: Ceriodaphnia dubia
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CdNaCLCR #: 18

_Daily Chemistry:
Day
0 1 2
Analyst holl A
Concentration ‘Parameter
pH (S.U.) 1.4 b 2.82 | 1.5\ 1.93 | vd8
| DO (mg/L) 1l .8 . 1.1 1. L e
CONTROL Conductivity
(pmhos/cm) 310 334 30S
Alkalinity
| (mg CaCOy/L) 54 3
Hardness
| (mg CaCOy/L) a2 a4
o] g WA 2 | | e | WA
pH (S.U) Y6l J.LO 1)\ 1.5\ ML 1.8\
DO (mglL) .
600 mg NaCVL Conductivity -
(umhos/cm)
Temperature | oy J | | e fms ] asa
pH (S.U.) A.54 1,0 | 310 | 183 ALl 18D
{ DO (mg/L) T 3.8 1.8 mA 2 .o
800 mg NaCl/L Conductivity
corrre e | A 1) g | ws | aso
pH (S.U.) 1.54 1.594 .08 | N.S2 6\ | S
DO (mg/L) ! 13 1.8 10 Ala! 1.1
N oy
1000 mg NaCV/L g:::::;‘t::sty 20A6 210 210
gec‘;“""“““" NG | wa | e | WA W | w0
pH (S.U.) 2.5% 159 | .68 | AS) Nl | 1.Sb
I DO (mg1) 2! 3. 9. A 1.¢ 1.4
1200 mg NaCVL |} Conductivi
s (p;hos/c:ll)ty 2"‘ 20 aqqo ™2 (o]
Gopersture. {3 | 244 | 26 | 244 | A | s
pH (S.U.) e | 152 [ 1.6 [ 1S2 | 6o | .S,
DO (mg/L) 1.1 A 1.1 Tl 1.§ .
1400 mg NaCVL ]| Conductivity
(pmhos/cm) 2710 A4030 1o
'(I;g;lperature | 4.1 M.§ 24L 24.4 L | T
STOCK Conductivit, —f ,R
Page 75 of 76 _(P?:h:;c::)y 121000
Initial Final Initial Final Initial Final

TVA-00025236



¥
.

I 2 B § g Page 6 of 6
' Species: Ceriodaphnia dubia CdNaCLCR #: _ @
l Day
3- 4 ) i 5 6
Analyst Z‘T
I Concentration Parameter
pH(S.U)" NL |- 1.81 1.5\ AN | e 1953 | }ed
I DO (mg/L) L O 1 8.2 8.0 —.£ . 11
CONTROL Conductivity N
(umhos/cm) 32 2CB 3072 290
Alkalinity
' | (mg CaCOy/L) \ LD
Hardness \,A (o
| (mgCaCOyL) | . g
I e L 2a8 [aga | fase | we | wAa | 2ag | asa
pH (S.U.) A& |- 115 1 18S [ 1.98 [ 1.50 | 1.1 )
I . | DO (mg/L) Yl 79U g 8.0 8. ) 3
600 mg NaCVL Conductivity
mhos/cm) 1TA0 1370
I Temperature [ 4u1 [as.0 [ 24 | waA .1
pH (S.U) RPN IR S S ETRN EXTH EVGW X7
I DO (mg/L) 1.4 iR : 3 8.6 . 1.1 . 23
800 mg NaCV/L Conductivity
mhos/cm) 0 nso S0 \§$20
I gg‘pmt"'e S faso | g | S | wee | e | b
pH (S.U.) 319
DO (mg/L) 1.4
1000 mg NaCVL | Conductivity :
' (umhos/cm) 2000
Temperature
¢Q) e
I pH (S.U.) 114
‘ DO (mg/L) 1.4
1200 mg NaCVL | Conductivity |
' (umhos/cm) 230 :
gg;lperature 26| o | g | e | 8 Wi | w4 24.4
' pH(S.U) a4 708 1 1.4 4 .52 | 1.\ 1.83 1b\o .92,
DO (mg/L) -.4 1.9 BjiZ o) 2.3 7.1 . k3
1400 mg NaCVL | Conductivity 2160 2140 2180 2800
l (pmhos/cm)
STOCK Conductivity —R —lp Y R ¢
_ mhos/cm)
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