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

February 09, 2010

State of Tennessee
Department of Environment and Conservation
Division of Water Pollution Control
Enforcement & Compliance Section
6th Floor, L & C Annex
401 Church Street
Nashville, Tennessee 37243-1534

Dear Mr. Patrick Cromer:

SEQUOYAH NUCLEAR PLANT (SQN) - 2009 BIOCIDE/CORROSION TREATMENT
PLAN (B/CTP) ANNUAL REPORT - NPDES PERMIT NO. TN0026450

In accordance with Part IV.B. of NPDES Permit No. TN0026450, SQN developed a
B/CTP that was approved by the Division of Water Pollution Control on April 27, 2005 for
the specific and limited application of oxidizing biocides, non-oxidizing biocides,
dispersants, surfactants, corrosion inhibiting chemicals, and detoxification chemicals at
SQN. The use of these chemicals is necessary to ensure the safe operation of the
facility.

The B/CTP approval requires that "annually, a report shall be submitted to the Division
presenting the biomonitoring data for tests conducted during treatments, a summary of
all analytical results (daily maximum, daily average, number of samples), the
approximate duration in hours of each chemical used, quantity in pounds of each
chemical used, and any minor changes that have occurred to the plan. The report shall
be submitted to the Enforcement and Compliance Section in Nashville and to the
Chattanooga Environmental Field Office by February 15 of the year following the
reporting year. Also, in order to compare reliability of the mass balance calculations with
the methylene chloride extraction method, SQN shall compare both methods used for
analyses of the effluent and report to the Division."

SQN compared the results of both methods (mass balance calculations and the
methylene chloride extraction method) used for analyses of the effluent. However, SQN
did not detoxify the effluent during any non-oxidizing biocide treatments in 2009. A total
of 37 samples from the Diffuser effluent (Outfall 101) have been analyzed by each
method, see summary on following page:



H-150M/
Spectrus Analytical Results Analytical Results
CT1 300 Mass Balance Calculations (mg/L) Methylene Chloride Extraction (mg/L)

#of #of
Month Maximum Average Limit Samples Maximum Average Limit Samples

January 0 0
February 0 0
March 0 0
April 0 .0
May 0.045 0.041 0.05 12 <0.020 <0.020 0.05 12
June 0.039 0.039 0.05 2 <0.050 <0.050 0b05 2
July 0.040 0.040 0.05 5 <0.050 <0.050 0.05 5
August 0.040 0.040 0.05 1 <0.050 <0.050 0.05 1
September 0.040 0.039 0.05 6 <0.050 <0.050 0.05. 5 (__
October 0.047 0.039 0.05 13 <0ý050 <0.044 0.05 12 (2)

November 0 0
December .0 0

Jan-Dec 39 __37

(1)No additional sample taken on 9/16/2009. Twenty-four hour composite sample taken
on 9/15/2009 to 9/16/2009 covers the period of 0000 - 0640 on 9/16/2009 so that the
treatment period was covered by the one sample.

(2)No sample collected on 10/25/2009 from 0800-1800. Reference November 23, 2009
letter from Timothy P. Cleary to Patrick Parker.

TVA SQN requests the removal of the requirement stated in the April 27, 2005 B/CTP
approval letter signed by Edward M. Polk, Jr., P.E., "In order to compare reliability of the
mass-balance calculations with the methylene chloride extraction method, SQN shall
compare both methods used for the analyses of the effluent and report to the Division."
SQN has had an outside qualified laboratory analyze 176 samples by the methylene
chloride extraction method since May 2005 and all analytical results have been
<0.05mg/L. SQN would like to request the discontinuance of the methylene chloride
extraction method. See the summary below:

H-1 50M/ Analytical Results Analytical Results
Spectrus Mass Balance Calculations (mg/L) Methylene Chloride Extraction
CT1300 (mg/L)

# of # of
Year Maximum Limit Samples Maximum Limit Samples
2005 0.040 0.05 35 <0.020 0.05 35
2006 0.037 • 0.05 36 <0.020 0.05 36
2007 0.047 0.05 31 <0.020 0.05 31
2008 0.041. .0.05 37 <0.020 0.05 37
2009 0.047 0.05 39 <0.050 0.05 37

2005-2009 178 176



If you have any questions or need additional information, please contact Ann Hurt at
(423) 843-6714 or Stephanie Howard at (423) 843-6700 of Sequoyah's Environmental
staff.

Sincerely,

Christopher R. Church
Site Vice President
Sequoyah Nuclear Plant

Enclosure
cc (Enclosure):
Mr. Vojin Janjic
State of Tennessee
Dept. of Environment and Conservation
Division of Water Pollution Control
6th Floor, L & C Annex
401 Church Street
Nashville, Tennessee 37243-1534

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Chattanooga Environmental Field Office
Division of Water Pollution Control
State Office Building, Suite 550
540 McCallie Avenue
Chattanooga, Tennessee 37402-2013



TN0026450 SQN
2009 Biocide/Corrosion Treatment Plan Annual Report

H 150M

Quantity in Pounds
.(Ibs/day)

Maximum Average Limit

Duration in
Hours

(hrs/day)

Maximum

Analytical Results
mass balance calculations

(mg/L)

Analytical Results
methylene chloride extraction

(mg/L)

# of
Samples

# of Days in
Samples ServiceMonth Maximum Averace Limit Maximum Average Limit

January
February
March
April
May
June
July
August
September
October
November
December

510
314
529
207
529

381
297
360
207
301

855
855
855
855
855

24.00
14.25
24.00
9.40

24.00

0.045
0.039
0.040
0.040
0.040

0.041
0.039
0.040
0.040
0.039

0.05
0.05
0.05
0.05
0.05

12
2
5
1
6

<0.020
<0.050
<0.050
<0.050
<0.050

<0.020
<0.050
<0.050
<0.050
<0.050

0.05
0.05
0.05
0.05
0.05

12
2
5
1

5(1)

0
0
0
0
12
2
5
1
6
0
0
0

Jan. - Dec. 26 20 26

')No additional sample taken on 9/16/2009. Twenty-four hour composite sample taken on 9/15/2009 to 9/16/2009 covers the period of
0000 - 0640 on 9/16/2009 so that the treatment period was covered by the one sample.

Per the B/CTP approval: "Whole Effluent toxicity testing (biomonitoring) of Outfall 101 and Outall 110 shall be undertaken once per year
when non-oxidizing biocides are being used."

Outfall 101: Toxicity was sampled May 10-15, 2009
Test Results: Pimephalespromelas: IC25 >100%

Ceriodaphnia dubia: IC25 > 100%

Outfall 110: There has been no discharge from Outfall 110 January - December 2009.



H-150M

Nothing Injected for January 2009
Nothing Injected for February 2009
Nothing Injected for March 2009
Nothing Injected for April 20091

injecti
on mass methylene

injection start end duration total balance chloride
H-150M system time time. in hours quantity calc. extraction number/type of samples

855
lbs/day 0.05 mg/L 0.05 mg/L

05/04/2009 ERCWA 1130 2400 12.50 250.35 0.0401 <0.020 5/4/09 @ 1155- 5/5/09 @ 1015
05/05/2009 ERCW A 0000 2400 24.00 480.67 0.0402 <0.020 5/5/09 @ 1013 - 5/6/09 @ 0913
05/06/2009 ERCWA 0000 2400 24.00 480.67 0.0399 <0.020 5/6/09 @ 1141 - 5/7/09 @ 1041
05/07/2009 ERCWA 0000 1400 14.00 280.39 0.0403 <0.020 -5/7/09 @ 1053- 5/8/09 @ 0953
05/11/2009 ERCW B 1220 2400 11.67 233.73 0.0446 <0.020 5/11/09 @ 1343 - 5/12/09 @ 1243
05/12/2009 ERCW B 0000 2400 24.00 480.67 0.0396 <0.020 5/12/09 @ 1330 - 5/13/09 @ 1230
05/13/2009 ERCW B 0000 2400 24.00 480.67 0.0396 <0.020 5/13/09 @ 1338 - 5/14/09 @ 1038
05/14/2009 ERCW B 0000 1500 15.00 300.42 0.0397 <0.020 5/14/09 @ 1104 - 5/15/09 @ 1004
05/18/2009 RCW 1015 2400 13.75 291.91 0.0420 <0:020 5/18/09 @ 0950- 5/19/09 @ 0850
05/19/2009 RCW 0000 2400 24.00 509.51 0.0421 <0.020 5/19/09 @ 0859 - 5/20/09 @ 0759
05/20/2009 RCW 0000 2400 24.00 509.51 0.0420 <0.020 5/20/09 @ 0850 - 5/21/09 @ 0750
05/21/2009 RCW 0000 1300 13.00 275.99 0.0420 <0.020 5/21/09 @ 0841,- 5/22/09 @ 0741



H-150M

injecti
on mass methylene

injection start end duration total balance chloride
H-150M system time time in hours quantity calc. extraction number/type of samples

855
lbs/day 0.05 mg/L 0.05 mg/L

06/29/2009 ERCW A 0945 2400 14.25 313.94 0.039 <0.050 6/29/09 -.6/30/09
06/30/2009 ERCWA 0000 1245 12.75 280.89 0.039 <0.050 6/30/09 - 7/1/09

injecti
on mass methylene

injection start end duration total balance chloride
H-150M system time time in hours quantity calc. extraction . number/type of samples

855
lbs/day 0.05 mg/L 0.05 mg/L

07/06/2009 ERCW B 1000 2400 14.00 308.43 0.039. <0.050 7/6/09 - 7/7/09
07/07/2009 ERCW B 0000 1400 14.00 308.43 0.039 <0.050 7/7/09 - 7/8/09
07/13/2009 RCW 1130 2400 12.50 275.39 0.040 <0.050 7/13/09 - 7/14/09'
07/14/2009 RCW 0000 2400 24.00 528.74 0.040 <0.050 7/14/09 - 7/15/09
07/15/2009 RCW 0000 1715 17.25 380.03 0.040 <0.050 7/15/09 - 7/16/09

injecti
on mass methylene

injection start end duration total balance chloride
H-150M system time. time in hours quantity calc. extraction number/type of samples

855
lbs/day 0.05 mg/L 0.05 mg/L

08/31/2009 ERCWA 1436 2400 9.40 207.09 0.04 <0.050 8/31/09- 9/1/09

_________ I. _____ L.......................1........1 _____ 1 .1 ______ 1. L _________________ I



H-150M

injecti
on mass methylene

injection start end duration total balance chloride
H-150M system time time in hours quantity calc. extraction number/type of samples

855
lbs/day 0.05 mg/L 0.05 mg/L

09/01/2009 ERCWA 0000 1445 14.75 324.95 0.039 <0.050 9/1/09 - 9/2/09
09/08/2009 ERCW B 1230 2400 11.5 253.35 0.038 <0.050 9/8/09 - 9/9/09
09/09/2009 ERCW B 0000 1240 12.67 279.13 0.038 <0.050 9/9/09 - 9/10/09
09/14/2009 RCW 1130 2400 12.5 275.38 0.039 <0.050 9/14/09 - 9/15/09
09/15/2009 RCW 0000 2400 24.00 528.74 0.038 <0.050 9/15/09 - 9/16/09
0,9/16/2009 RCW 0000 0640 6.67 146.87 0.04 9/15/09 -9/16/09 sample covers this 6 hour

Nothing Injected for October 2009
Nothing Injected for November 2009
Nothing Injected for December 2009



TN0026450 SQN
2009 Biocide/Corrosion Treatment Plan Annual Report

Spectrus CT1300

Quantity in Pounds
(lbs/day)

Maximum Averaqe Limit

Duration in
. Hours,

(hrs/day)

Maximum

Analytical Results.
mass balance calculations

(mg/L)

Analytical Results
methylene chloride extraction

I(mg/L)

# of
Samples

# of
Samples

Days in
ServiceMonth

January
February
March
April
May
June
July
August
September
October
November
December

Maximum Average Limit VlaximurT Average Limit
-t t I 1~

0
0
0
0
0
0
0
0
0
13
0
0

652 396 855 24.00 0.047 0.039 0.05 13 <0.05 <0.044 0.05 12(1)

Jan. - Dec. 13 0 13

(1)No sample collected on 10/25/2009 from 0800-1800. Reference November 23, 2009 letter from Timothy P. Cleary to Patrick Parker.

Per the B/CTP approval: "Whole Effluent toxicity testing (biomonitoring) of Outfall 101 and Outall 110 shall be undertaken once per year when
non-oxidizing biocides are being used."

Outfall 101: Toxicity was sampled May 10-15, 2009 during the H-1 50M treatment.
Test Results: Pimephales promelas: IC25 >100%

Ceriodaphnia dubia: IC25 > 100%

Outfall 110: There has been no discharge from Outfall 110 January - December 2009. -



Nothing Injected for January 2009
Nothing Injected for February 2009
Nothing Injected for March 2009
Nothing Injected for April 2009
Nothing Injected for May 2009
Nothing Injected for June 2009
Nothing Injected for July 2009
Nothing Injected for August 2009
Nothing Injected for September 2009

Spectrus CT 1300 system ection start tirection end ti tion in total quantity ss balance cp chloride number/type of samples
855 lbs/day 0.05 mg/L 0.05 mg/L

10/05/2009 ERCW B 1610 2400 7.83 167.11 0.037 <0.05 10/5/09 0930 - 10/6/09 0830
10/06/2009 ERCW B 0000 2400 24.00 651.91 0.047 <0.05 10/6/09 0930 - 10/7/09 0830
10/07/2009 ERCW B 0000 2400 24.00 512.21 0.037 <0.05 10/7/09 0930 - 10/8/09 0830
10/08/2009 ERCW B 0000 2400 24.00 512.21 0.037 <0.05 10/8/09 0930 - 10/9/09 0830
10/09/2009 ERCW B 0000 2020 20.33 433.89 0.037 <0.05 10/9/09 0930 - 10/10/09 0830

10/14/2009 RCW 1250 2400' 11.17 247.37, 0.039 <0.05 10/14/09 1015 - 10/15/09 0915
10/15/2009 RCW 0000 2400 24.00 531.49 0.039 <0.05 10/15/09 0940 - 10/16/09 0840
10/16/2009 RCW 0000 2400 24.00 531.49 0.039 <0.05 10/16/09 0940 - 10/17/09 0840
10/17/2009 RCW 0000 1545 15.75 348.79 0.039 <0.05 10/17/09 1045 - 10/18/09 0945

10/22/2009 ERCWA 1300 2400 11.00 234.77 0.04 < 0.025 10/22/09 0940 - 10/23/09 0840
10/23/2009 ERCW A 0000 2150 21.83 465.9 0.04 < 0.025 10/23/09 0940 - 10/24/09 0840
10/24/2009 ERCWA 1800 2400 6.00 128.05 0.04 < 0.025 10/24/09 0930 - 10/25/09 0830
10/25/2009 ERCWA 0000 1800 18.00 384.16 0.04 no sample from 0830 - 1800

Nothing Injected for November 2009
Nothing Injected for December 2009



TN0026450 SQN
2009 Biocide/Corrosion Treatment Plan Annual Report

Towerbrom 960

Quantity in Pounds
(lbs/day)

Maximum Average L
(based on

days in
service)

Duration in
Hours

(hrs/day)
Analytical Results

mass balance calculation
(mg/L)

Month imit I Maximum
# of

samples
Days in
ServiceMaximum Average Limit

January
February
March
April
May
June
July
August
September
October
November
December

Jan. - Dec.

200
180
160
640
600
450
450
240
460
510
520
180

100
115
115
388
245
197
196
195
244
207
254
85

1425
1425
1425
1425
1425
1425
1425
1425
1425
1425
1425
1425

6.00
4.67
4.92

24.00
24.00
7.42
18.33
6r.25
17.42
24.00
24.00
5.00

0.030
0.030
0.036
0.052
0.042
0.039
0.031
0.034
0.031
0.037
0.056
0.025

0.014
0.016
0.018
0.025

<0.018
0.019
0.017
0.021
0.020
0.016
0.024
0.015

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

12
19
18
35
27
26
25
22
24
25
41
12

12
19
18
30
26
25
23
22
22
24
28
11

260286

Per the B/CTP approval: "Whole Effluent toxicity testing (biomonitoring) of Outfall 101 and Outall 110 shall be
undertaken once per year when oxidizing biocides are being used."

Outfall 101: Toxicity was sampled November 15-20, 2009
Test Results: Pimephales promelas: IC25 >100%

Ceriodaphnia dubia: IC25 > 100%

Outfall 110: There has been no discharge from Outfall 110 January - December 2009.



Towerbrom 960 system injection injection duration in hours total quantity mass balance calc. Additional Results

01/01/2009 n/a
01/02/2009 n/a
01/03/2009 n/a
01/04/2009 n/a
01/05/2009 ERCWA&B 10 :55 15 00 4.08 200 0.0189
01/06/2009 ERCWA & B 11 • 05 15 10 4.08 200 0.0300

.01107/2009 RCW 09 :15 15 :15 6.00 50 -0.0139
01/08/2009 RCW 10 15 14 :10 3.92 50 0.0133
01/09/2009 n/a
01/10/2009 n/a
01/11/2009 n/a
01/12/2009 RCW 11 : 20 15 : 25 4.08 50 0.0129
01/13/2009 RCW. .10 : 20 14 : 25 4.08 50 0.0078
01/14/2009 n/a .

01/15/2009 n/a :
01/16/2009 n/a
01/17/2009 n/a
01/18/2009 n/a
01/19/2009 RCW 11 : 00 15 : 05 4.08 50 0.0078
01/20/2009 RCW 11 : 00 15 : 10 4.17 50 0,0092
01/21/2009 n/a
01/22/2009 n/a
01/23/2009 n/a
01/24/2009 n/a
01/25/2009 n/a
01/26/2009 RCW 10 : 20 14 20 4.00 50 0.0100
01/27/2009 RCW 10: 45 15 15 4.50 50 0.0122
01/28/2009 n/a :
01/29/2009 n/a
01/30/2009 ERCWA&B 13 :10 17 10 4.00 200 0.0127
01/31/2009 ERCW A & B 12 :05 16 :105 4.00 200 0.0220

II



injection injection
Towerbrom 960 system start time end duration in hours total quantity mass balance calc. Additional Results

02/01/2009 ERCW A & B 13 05 17 05 4.00 180 0.0173
02/02/2009 ERCWA & B 11 55 15 • 55 4.00 180 0.0253
02/03/2009 RCW 11 30 15 30 4.00 50 0.0104
02/04/2009 RCW 11 • 00 15 00 4.00 50 0.0115
02/05/2009 n/a
02/06/2009 ERCWA& B 13 10 17 30 4.33 180 0.0305
02/07/2009 ERCWA& B 10 40 14,: 45 4.08 180 0.0184
02/08/2009 ERCW A & B 12 00 16 :05 4.08 180 0.0197
02/09/2009 ERCW A & B 11 55 16 :00 4.08 180 0.0237
02/10/2009 RCW 11 55 15 :05 3.17 50 0.0104
02/11/2009 ERCWA & B 11 30 151:135 4.08 140 0.0155
02/12/2009 RCW 10 • 30 14 : 30 4,00 50 0.0106
02/13/2009 n/a
02/14/2009 n/a
02/15/2009 n/a
02/16/2009 RCW 10 • 30 14 : 30 4.00 50 0.0127
02/17/2009 RCW 10 " 05 14 : 451 4.67 50 0.0102
02/18/2009 n/a
02/19/2009 n/a
02/20/2009 ERCWA&B 13 :15 17 :15 4.00 140 0.0154
02/21/2009 ERCW A & B 12 :45 16 :45 4.00 140 0.0165
02/22/2009 n/a "
02/23/2009 RCW 11 : 10 15 : 50 4.67 50 0.0086
02/24/2009 RCW 10 : 30 14 1 35- 4.08 50 .0.0070
02/25/2009 ERCW A & B 12 " 45 16 • 45 4.00 140 0.0208
02/26/2009 ERCWA&B 11 :30 15 30 4.00 140 0.0153
02/27/2009 n/a • "
02/28/2009 n/a



injection
injection .end

Towerbrom 960 system start time time duration in hours total quantity mass balance calc. Additional Results

1,425 lbs/day 0.10 mg/L 0.10 mg/L

03/01/2009 n/a
03/02/2009 RCW I1 30 15 30 4.00 60 0.0161
03/03/2009 RCW 11 00 15 00 4.00 60 0.0152
03/04/2009 n/a
03/05/2009 ERCW A & B 15 :50 19 50 4.00 140 0.0166
03/06/2009 ERCW A & B 11 20 15 25 4.08 140 0.0176
03/07/2009 n/a
03/08/2009 n/a
03/09/2009 n/a
03/10/2009 ERCWVA&B 11 :15151:120 4.08 160 0.0155
03/11/2009 RCW 09 30 13135 4.08 60 0.0152
03/12/2009 ERCW A & B 12 340 161:145 4.08 160 0.0135
03/13/2009 RCW 10 45 1445 4.00 60 0.0154
03/14/2009 n/a
03/15/2009 n/a
03/16/2009 RCW 1_ 451141:55_4.17 60 0.0129
03/17/2009 RCW 10 55 1151:_05_4:17 60 0.0117
03/18/2009 ERCW A & 1 i3 35 15 40 4.08 160 0.0149
03/19/2009 n/a
03/20/2009 n/a
03/21/2009 n/a
03/22/2009 ERCW A & B 13 1017 10 4.00 160 0.0201
03/23/2009 ERCW A & B 11 40 151:145 4.08 160 0.0143
03/24/2009 ERCW A & B 11 25 15 :35 4.17 160 0.0143
03/25/2009 ERCW A& B 11 25 14 :00 2.58

RCW 11 00 15 20 4.33 150 0.0348
03/26/2009 n/a'

03/27/2009 RCW 10 50 15 :100 4.17 50 - 0.0231
03/28/2009 ERCW A& B 11 15 16 :10 4.92

RCW 10 45 15 :100 4.25 110 0.0364
03/29/2009 ERCW A & B 10 30 14 :30 4.00 160 0.0139
03/30/2009 n/a
03/31/2009 n/a



injection end
Towerbrom 960 system start time time duration in hours total quantity mass balance calc. Additional Results

1,425 lbs/day 0.10 mg/L 0.10 mg/L

04/01/2009 RCW 12 55 24 00 11.08 100 0.0076
04/02/2009 RCW 00 00 24 00 24.00 140 0.0092
04/03/2009 ERCW A& B 11 15 16 00 4.75

ROW 0 00 24 00 24.00 240 0.0314
04/04/2009 ERCW A & B 11 45 15 45 4.00

RCW 00 00 241: 00 24.00 270 0.0304
04/05/2009 ERCW A & B 14 00 18 00 4.00

RCW 00 00 24 00 24.00 250 0.0339
04/06/2009 RCW 00 00 24 00 24.00 140 0.0096
04/07/2009 RCW 00 00 24 00 24.00 100 0.0077
04/08/2009 RCW 00 00 24 00 24.00 120 0.0245
04M09/2009 RCW 00 00 24 00. 24.00 140 0.0138
04/10/2009 RCW 00 00 24 00 24.00 130 0.0224
04/11/2009 ERCW A & B 13 45 1715 3.50

RCW 00 00 24 00 24.00 380 0.0061 0.0339
04/12/2009 ERCW A & B & RCW 00 00 24100 24.00 350 0.0139 0.004
04/13/2009 ERCW A & B & RCW 00 00 24:100 24.00 570 0.0522 0.0307
04/14/2009 ERCW A & B & RCW 00 00 241:100 24.00 620 0.0269
04/15/2009 ERCW A & B & RCW 00 00 241:100 24.00 590 0.0262 0.0365
04/16/2009 ERCW A & B & RCW 00 00 241:100 24.00 640 0.0387
04/17/2009 ERCW A& B & RCW 00 00 241:100 24.00 640 0.0414
04/18/2009 ERCW A &B & RCW 00 00 241:100 24.00 590 0.0128 0.0417
04/19/2009 ERCW A & B & RCW 00 00 24 24.00 590 0.0308
04/20/2009 ERCW A & B & RCW 00 00 24 00 24.00 570 0.0362
04/21/2009 ERCW A & B & RCW 00 00 24 00 24.00 470 0.0323
04/22/2009 ERCW A & B & RCW 00 00 241. 00 24.00 470 0.0379
04/23/2009 ERCW A & B & RCW. 00 00 241:100 24.00 400 0.0210
04/24/2009 ERCW A & B & RCW 00 00 24 00 24.00 470 0.0396
04/25/2009 ERCW A & B & RCW 00 00 241. 00 24.00 440 0.0267
04/26/2009 ERCW A & B & RCW 00 00 241. 00 24.00 430 0.0216
04/27/2009 ERCW A & B & RCW 00 00 241:100 24.00 450 0.0222
04/28/2009 ERCW A & B & RCW 00 00 .241:100 24.00 440 0.0201
04/29/2009 ERCW A & B & RCW 00 00 241:100 24.00 460 0.0205
04/30/2009 ERCW A & B & RCW 00 00 241:100 24.00 430 0.0151

I I it



injection
injection end

Towerbrom 960 system start time time duration in hours total quantity mass balance calc. Additional Results
1,425 lbs/day 0.10 mg/L 0.10 mg/L

05/01/2009 ERCW A & B & RCW 00 : 00 24 00 24.00 500 0.0187
05/02/2009 ERCW A & B & RCW 00 ' 00 24 00 24.00 450 0.0287
05/03/2009 ERCW A & B & RCW 00 00 10 .00 10.00 140 0.0211
05/04/2009 RCW 00 00 24 00 24.00 100 0.0175
05/05/2009 RCW 00 00 24 :00 24.00 120 0.0174
05/06/2009 RCW 00 00 24 00 24.00 100 0.0086
05/07/2009 ERCW A & B 17 55 24 00 6.08

RCW 00 00 24 00 24.00 280 0.0159
05/08/2009 ERCW.A& B 00 00118 00 18.00

ROW 00 00_24 00 24.00 600 0.0165
05/09/2009 RCW 00 00124 00- 24.00 120 0.0075
05/10/2009 ERCW A & B 07 25 11 30 4.08

RCW 00 00 24 00 24.00 240 0.0129

05/11/2009 RCW 00 00 24 " 00 24.00 140 0.0415
05/12/2009 RCW 00 00 24 00, 24.00 80 0.0053

05/13/2009 RCW 00 00 24 00 24.00 150 0.0049
05/14/2009 ERCWA&B 17 30 24 00 6.50

RCW 00 00 24 : 00 . 24.00 340 <0.0141
05/15/2009 ERCWA&B 00 00 17 40 17.67

RCW 00 00 24 :100 24.00 240 <0.0160
05/16/2009 RCW 00 00 24 :100 24.00 140 0.0072
05/17/2009 RCW 00 00 10 : 00 10.00 80 0.0258 I

05/18/2009 n/a I
05/19/2009 n/a
05/20/2009 ERCW A & B 14 45 18 : 45 4.00 250 0.0092
05/21/2009 ERCWA & B 10 15 14 :15 4.00 0.0096

RCW .15 35 24 : 00 8.42 330 0.0221

05/22/2009 ERCWA& B 07 55 11 : 55 4.00
RCW 00 00 15 :35 15.58 390 0.0190

05/23/2009 n/a
05/24/2009 n/a
05/25/2009 n/a
05/26/2009 ERCWA& B 13 15 171: 20 4.08

ROCW 10 20 14 20 4.00 300 0.0304
05/27/2009 ERCW A& B 10 35 14 : 35 4.00

RCW 12 05 16 05 4.00 350 0.0354
05/28/2009 ERCW A & B 13 30 17 :30 4.00

RCW 11 25 15 35 4.17 300 0.0229
05/29/2009 ERCW A & B 16 00 20 :00 4.00

RCW 14 50 .18 55 4.08 240 0.0319
05/30/2009 ERCW A & B 09 45 14 :45 5.00

RCW 11 00 14 55 3.92 240 0.0278
05/31/2009 ERCWA&B 13: 00 17 : 00 4.00 150 0.0073



Towerbrom 960 system injection injection' duration in hours total quantity mass balance calc. Additionaj Results
1,425 lbs/day 0.10 mg/L 0.10 mg/L

06/01/2009 ERCWA&B 10 25 15 :20 4.92
RCW 10 50 16 : 00 5.17 250 0.0108

06/02/2009 ERCWA& B 10 :10 15 :105 4.92
RCW 11 :35 15 35 4.00 210 0.0307

06/03/2009 RCW 11 :20 15 : 20 4.00 70 .0.0124
06/04/2009 ERCWA&B 10 10 16 : 15 6.08

RCW 11 55 15 55 4.00 210 0.0200
06/05/2009 ERCWA & B 11 : 10 15 15 4.08

RCW 10 : 20 15 :150 5.50 250 0.0187
06/06/2009 ERCWA&B 11 :10 15 :110 4.00 170 0.0106
06/07/2009 n/a :_ _

06/08/2009 ERCWA& B 09 : 45 141:155 5.17
RCW 10 : 25 141:125 4.00 250 0.0284

06/09/2009 ERCW A & B 09 :10 14 1 20 5.17
iRCW 09 • 30 141: 00 4.50 260 0.0243

06/10/2009 RCW 10 40 1151 451 5.08 70 0.0124
06/11/2009 RCW 10 40 14 40 4.00 70 00165
06/12/2009 RCW 10 : 40 14: 40 4.00 70 0.0118
06/13/2009 n/a
06/14/2009 n/a
06/15/2009 n/a
06/16/2009 RCW 11 " 00 15 - 00 4.00 80 0.0187
06/17/2009 ERCWA&B 11 :15 15 15 4.00

RCW 09 45 141: 05 4.33 260 0.0224
06/18/2009 ERCWA & B 10 " 00 14 05 4.08

RCW 11 101161 25 5,25 240 0.0388
06/19/2009 ERCWA& B 09 :5011411 10 4.33

RCW 10 " 45 15 : 15 4.50 240 0.0263
06/20/2009 ERCWA&-B 11 • 00 151: 00 4.00

RCW 11 : 50 151: 55 4.08 230 0.0189
06/21/2009 ERCWA&B 11 :05 15:: 05 4.00 170 0.0126
06/22/2009 ERCWA&B 09: 15 13 :.15 4.00

RCW 09 : 50 14 : 40 4.83 240 0.0345
06/23/2009 ERCW A&B 08 45 13 115 4.50

RCW 09 10 13 : 45 4.58 210 0.0282
06/24/2009 ERCW A & B 11 05,15 30 4.42

RCW 12 15 16 25 4.17 240 0.0271
06/25/2009 ERCW A& B 11 : 00 15 05 4.08

RCWO 11 45 16 . 00 4.25 220 0.0219
06/26/2009 ERCW A & B 10 30 14 30 4.00 170 0.0087
06/27/2009 ERCWA&B 11 : 20 15 : 20 4.00

RCW 11 : 45 15 45 4.00 240 0,0220
06/28/2009 n/a :1 .
06/29/2009 RCW 06 " 55 11 :105 4.17 60 0.0075
.06/30/2009 ERCW A & B 16 : 35 24 00 7.42 •0.0062

RCW 09 " 00 13 : 05 4.08 450 0,0097



Towerbrom 960 system injection injection duration in hours total quantity mass balance calc. Additional Results
1,425 lbs/day 0.10 mg/L 0.10 mg/L

07/01/2009 ERCW A & B 00 00 16140 16.67
RCW 10 15 141:125 4.17 270 0.0209

07/02/2009 n/a
07/03/2009 ERCW A & B 10 15 15 :30 5.25 .

RCW 10:15 15 0 5.42 230 0.0172
07/04/2009 ERCW A & B 1004.25

RCW 10 45 15 :155 5.17 210 0.0199
07/05/2009 n/a _ _I

07/06/2009 RCW 07 10 12 :10 5.00 70 0.0065
07/07/2009 ERCW A& B 18 20 24 00 5.67 0.0064

RCW 08 20 12 25 4.08 450 0.0126
07/08/2009 ERCW A & B 00 00 18 :120 18.33

RCW 08 20 12 :150 4.50 50 0.0278
07/09/2009 n/a
07/10/2009 ERCW A& B 11 05 15 :45 4.67

RCW 09 10113 :125 4.25 220 0.0254
07/11/2009 ERCWA& B 30113 50 4.33

RCW 10 25114 :150 4.42 220 0.0311
07/12/2009 n/a I
07/13/2009 ERCW A& B 14 00 18 00 4.00 160 0.0091
07/14/2009 ERCW A & B 09 30 13 30 4.00 150 0.0086
07/15/2009 ERCW A& B 11 00 15 .051.4.08 0.0087

RCW 17 40 24 :100 6.33 230 0.0010
07/16/2009 ERCW A& B 11 50 16 :00 4.17

RCW 00 00 17 :150 17.83 170 0.0162
07/17/2009 ERCW A & B 12 30 16 :30 4.00

RCW 09 30 14 00 4.50 200 0.0193
07/18/2009 n/a
07/19/2009 n/a
07/20/2009 ERCW A& B 11 10 15 30 4.33

RCW 09:50 14:00 4.17 210 0.0161
07/21/2009 ERCW A & B 11 15115 15 4.00

RCW 11 50 15 55 4.08 210 0.0191
07/22/2009 ERCW A& B 10 25 14 :125 4.00

RCW 11 10 151:10 4.00 210 0.0191
07/23/2009 ERCW A & B 09 55 13 :155 4.00

RCW 10 35 14 J45 4.17 210 0.0274
07/24/2009 ERCW A & B 12 10 16 10 4.00

RCW 08 45,13 00 4.25 220 0.0212
07/25/2009 n/a
07/26/2009 n/a
07/27/2009 ERCW A & B 11 00 151: 00 4.00

RCW 09 30 131: 30 4.00 220 0.0236
07/28/2009 ERCW I A&B 10 40114 40 4.00

RCW 11 15 15 15 4.00 230 0.0213
07/29/2009 ERCW A & B 09 55 13 50 3.92

RCW 05 15 05 4.00 240 0.0196
07/30/2009 RCW 09 20 13 20 4.00 60 0.0137

07/31/2009 RCW 10 20 14 50 4.50 60 0.0130



Towerbrom 960 system injection injection duration in hours total quantity mass balance calc. Additional Results
_ 1,425 lbs/day 0.10 mg/L 0.10 mg/L

08/01/2009 n/a _

08/02/2009 n/a
08/03/2009 ROW 4.33 60 0.0097

08/04/2009 ERCW A & B 06 35 10 35 4.00!
RCW 07:15 11 30 4.25 230 0.0203

08/05/2009 ERCW A & B 06 30 10 35 4.08
RCW 08 35 12 30 3.92 240 0.0259

08/06/2009 ERCW A & B 06 :140 110 401 4.00
RCW 08 15 12 35 4.33 230 0.0303

08/07/2009 n/a
08/08/2009 n/a
08/09/2009 ERCW A & B 11 00 15 00 4.00 150 0.0167
08/10/2009 ERCWA & B 06 35 10 35 4.00

RCW 07 30 11 :130 4.00 220 0.0256
08/11/2009 ERCW A & B 07 45 11 : 45 4.00

RCW 08 20 12 20 4.00 220 0.0234
,08/12/2009 ERCW A&B 07 40 12&: 15 4.58

RCW 08 15 12 : 15 4.00 220 0.0192
08/13/2009 ERCW A & B 07 05 131:120 6.25

RCW 10 40 14 40 4.00 170 0.0196
08/14/2009 ERCW A&B 10 15 14 15 4.00

RCW 11 15 15 15 4.00 220 0.0192
08/15/2009 n/a
08/16/2009 n/a
08/17/2009. ERCW A & B 06 30,10 45 4.25

RCW 08:4512 4.08 220 0.0221
08/18/2009 ERCW A & B 07 :130 11 50 4.33

RCW 09 30 13 30 4.00 220 0.0312
08/19/2009 ERCW A & B 08 10 12 30 4.33

RCW 08 45 121:,50 4.08 220 0.0258
08/20/2009 ERCW A & B 09 25 141.120 4.92

RCW 07 05 5.08 220 0.0247
08/21/2009 ERCW A & B 10 30 14 30 4.00

RCW 10 50 15 00 4.17 220 0.0182
08/22/2009 n/a
08/23/2009 n/a

08/24/2009 RCW 06 00 10 45 4.75 60 0.0123
08/25/2009 ERCW A& B 08 30 12 30 4.00

RCW 09 25 13 45 4.33 220 0.0262
08/26/2009 ERCWA & B 08 30 12 50 4.33

RCW 09 25 13 25 4.00 240 0.0185
08/27/2009 ERCW A & B 07 00 11 05 4.08 "

RCW 09 15 13 50 4.58 240 0.0183
08/28/2009 ERCW A & B 07 40 12 05 4.42

RCW 08 25_12 50 4.42 240 0.0345
08/29/2009 ERCW A-& B 12 :115 161: 15 4.00 180 0.0091
08/30/2009 n/a
08/31/2009 RCW 07 301111 50.. 4.33 60 0.0162



Towerbrom 960 system injection injection duration in hours total quantity mass balance calc. Additional Results
1,425 lbs/day 0.10 mg/L 0.10 mg/L

09/01/2009 ERCW A & B 17 25 24 :00 6.58 0.0060
RCW 10 : 45 15 :10 4.42 440 0.0133

09/02/2009 ERCWA& B 00 00 17 25 17.42
RCW .09 10 13 25 4.25 160 0.0295

09/03/2009 ERCW A & B 08 50 12 ' 50 4.00
RCW 09 50 14 : 05 4.25 230 0.0238

09/04/2009 n/a
09/05/2009 n/a
09/06/2009 ERCW A & B 12 30 16 :30 .4.00

RCW 13 20 17 :20 4.00 240 0.0273
09/07/2009 n/a
09/08/2009 RCW 10 10 14 45 4.58 60 0.0162
09/09/2009 ERCWA & B 15 45 24 00 8.25 0.0062

RCW . 08 40 13 .00 4.33 460 0.0195
09/10/2009 ERCWA & B . 00 00 15 . 50 15.83

RCW 09 40 14 : 20 4.67 240 0.0186
09/11/2009 ERCWA& B 09 50 13 50 4.00

RCW "08 :.40 12 40 4.00 240 0.0245

09/12/2009 ERCWA& B 12 45 16 25 3.67
RCW 13 45 17 :40 3.92 260 0.0190

09/13/2009 n/a
09/14/2009 ERCW A & B 10 40 14 : 40 4.00 200 0.0086
09/15/2009 ERCWA&B 07 45 12 :15 4,50 200 0.0102
09/16/2009 ERCWA&B 06 15 111:15 500

RCW 07 15 241:100 16.75 270 0.0163
09/17/2009 ERCWA& B 08 15 12 :15 4.00

RCW 00 00 13 1:00 13.00 250 0.0226
09/18/2009 n/a
09/19/2009 n/a
09/20/2009 ERCWA&B 11 15 15 35 4.33

RCW 11 45 16 00 4.25 250 0.0247
09/21/2009 ERCWA & B 12 45 15 40 2.92

RCW 12 00 16 00 4.00 240 0.0247
09/22/2009 ERCWA& B 11 30 15 30 4.00

RCW 12 :10 16 10 4.00 230 0.0290
09/23/2009 ERCWA&B 11 10 15 10 4.00

RCW 07 40 12 :100 4.33 250 0.0305
09/24/2009 ERCW A & B 08 20 12 :20 4.00

RCW 08 50 12 00 3.17 240 0.0312
09/25/2009 ERCWA & B 08 15 12 15 4.00 180 0.0102
09/26/2009 n/a
09/27/2009 ERCWA&B 08 30 12 :45 4.25

RCW 09 : 05 131: 30 4.42 240 0.0308
09/28/2009 n/a H
09/29/2009 ERCWA&B 11 •45 15 '50 4.08

RCW 11 : 30 15 : 30 4.00 240 0.0172
09/30/2009 ERCW A & B 08 : 30 12 30 4.00

RCW 08 : 50 12 55 4.08 240 0.0240



Towerbrom 960 system injection injection duration in hours total quantity mass balance calc. Additional Results

1,425 lbs/day 0.10 mg/L 0.10 mg/L

10/01/2009 ERCWA&B 11 :10 151:10 4.00 180 0.0118
10/02/2009 RCW 11 '10 15 : 10 4.00 60 0.0101
10/03/2009 EROWV A & B 13 :45 171:145 4.00

RCW 14 20 18 : 20 4.00 240 0.0349
10/04/2009 RCW 11 = 20 15 :120 1 4.00 60 0.0078
10/05/2009 RCW 08 30 12 30 4.00 60 0.0234
10/06/2009 n/a
10/07/2009 n/a
10/08/2009 n/a
10/09/2009 RCW 10 . 20 14l: 30 4.17 60 0.0263
10/10/2009 ERCW A& B 10 :05 24: .00 13.92 400 0.0091
10/11/2009 ERCWA& B 00 . 00 13 :125 13.42

RCW 10 : 55 14 : 55 4.00 .460 0.0231
10/12/2009 n/a 1:
10/13/2009 n/a 1:
10/14/2009 n/a : I
10/15/2009 ERCWA& B 09 :30 14 :100 4.50 190 0.0106
10/16/2009 n/a
10/17/2009 ERCWA&B 11 : 15 15 :15 4.00 0.0099

RCW 16 30 24 : 00 7.50 280 0.0089
10/18/2009 RCW 00 00 24 : 00 24.00 110 0.0057
10/19/2009 RCW 00 00 24 :100 24.00 110 0.0078
10/20/2009 RCW 00 00 24 00 .24.00 110 0.0078
10/21/2009 RCW 00 00 24 : 00 24.00 110 0.0052
10/22/2009 RCW 00 00 24 1 00 24.00 110 0.0026
10/23/2009 RCW 00 00 24 : 00 24.00 100 0.0104
10/24/2009 RCW 00 00 24:00 24.00 60 0.0000
10/25/2009 RCW 00 00 24: 00 24.00 100 0.0192
10/26/2009 RCW 00 : 00 24': 00 24.00 90 0.0052
10/27/2009 RCW ..00 : 00 24 00 24.00 110 0.0152
10/28/2009 ERCW A& B 14 :00 24 :00 10.00

RCW 00 : 00 24 -00 24.00 500 0.0303
10/29/2009 ERCWA & B 00 : 00 24 00 24.00

RCW 00 : 00 241: 00 24.00 460 0.0302
.10/30/2009 ERCW A & B 00 : 00 24 : 00 24.00

RCW 00 : 00 241: 00 24.00 510 0.0353
10/31/2009 ERCWA& B 00 : 00 24H: 00 24.00

RCW 00 : 00 24 " 00 24.00 500 0.0372



Towerbrom 960 system injection injection duration in hours total quantity mass balance calc. Additional Results
.1,425 lbs/day 0.10 mg/L 0.10 mg/L

11/01/2009 ERCWA&B 00 :00 14 :100 14.00
RCW 00 : 00 13 : 40 13.67 0.0431

ERCWA&B 15 :50 24 :100 8.17
RCW 16 :15 24 " 00 7.75 500 0.0188

11/02/2009 ERCW A & B & RCW 00 ' 00 24 : 00 24.00 390 0.0357
11/03/2009 ERCW A & B & RCW 00 : 00 24 : 00 24.00 500 0.0443
11/04/2009 ERCW A & B & RCW 00 : 00 24 : 00 24.00 500 0.0459
11/05/2009 ERCW A & B.& RCW 00 : 00 24 : 00 24.00 520 0.0412
11/06/2009 ERCW A & B & RCW 00 : 00 24 : 00 24.00 500 0.0324
11/07/2009 ERCW A & B & RCW 00 : 00 24 : 00 .24.00 500 0.0559 0.0293
11/08/2009 ERCW A & B & RCW 00 : 00 24 : 00 24.00 490 0.0504
11/09/2009 ERCWA&B 00 :00 12 10 12.17

RCW 00 : 00 15 50 15.83 440 0.0188
11/10/2009 ERCW A & B 10 : 45 15 00 4.25 0.0091

_ROW 15 :30 19 46 4.27 140 0.0204
11/11/2009 RCW 10 :35 14 35 4.00 40 0.0357
11/12/2009 ERCWA&B 09 :00 13 00 4.00 0.0086

RCW 13 : 00 17 00 4.00 140 0.0562
11/13/2009 ERCWA&B 08 :00 12 00 4.00 0.0103

RCOW 12 : 00 16 00 4.00 140 0.0255
11/14/2009 ERCWA&B 10 :140 14 45 4.08 0.0149

RCW 15 :10 19 10 • 4.00 130 0.0500
11/15/2009 RCW 10 :35 14 .40 4.08 20 0.0250
11/16/2009 ERCWA&B 12 :15 16 15 4,00 0.0133

RCW 08 :15 12 151 4.00 120 0.0153
11/17/2009 ERCWA&B 11 "45 15 45 4.00 0.0129

RCW 07 • 45 11 145 4.00 70 0.0255
11/18/2009 ERCWA&B 10 : 25 14 :130 4.08 0.0087

RCW 15 :10 19 : 25 4.25 120 0.0306
11/19/2009 ERCW A & B 08 : 45 13 : 00 4.25 0.0088

RCW 13 : 30 17 : 35 4.08 120 0.0204
11/20/2009 ERCW A & B 09 " 45 15 : 00 5.25 0.0064

RCW 15 :15 19 : 20 4.08 120 0.0093
11/21/2009 ERCWA&B 10 :45 14 :50 4.08

RCW 15 :10 19:15 4.08 170 0.0195
11/22/2009 ERCWA&B 10 : 30 14 :135 4.08

RCW 11 : 35 15: 135 4.00 170 0.0233
11/23/2009 ERCWA&B 10 : 35 15 : 10- 4.58 180 0.0115
11/24/2009 ERCWA&B 12 : 15 16 :1151 4.00 0.0109

RCW 08 :15 12 :130 4.25 220 0.0208
11/25/2009 ERCWA&B 11 : 30 13 : 30 2.00 0.0132

RCW 07 : 30 11 : 30 4.00 220 0.0104
11/26/2009 n/a :
11/27/2009 n/a : .

11/28/2009 ERCWA&B 10 : 35 14 :140 4.08
RCW 11 :15 15 :130 4.25 220 0.0208.

11/29/2009 ERCWA & B 11 :35 15 :40 4.08
RCW 12 : 05 16 05 4.00 220 .0.0232

11/30/2009 ERCWA& B 09 :00 14 40 5.67

_RCW 09 : 45 14 20 4.58 220 0.0229



Towerbrom 960 system injection injection duration in hours total quantity mass balance calc. Additional Results
: 30 1,425 lbs/day 0.10 mg/L 0.10 mg/L

12/01/2009 RCW 09 :100 14 :100 5.00 40 0.0128
12/02/2009 ERCWA&B 11 :30 15 30 4,00

RCW 08 : 30 13 •:00 4.50 180 0.0250
12/03/2009 ERCW A& B 12 :130 161 :30 *4.00 0.0091

RCW 08 30 121 :30 4,00 160 0.0182
12/04/2009 n/a _:_

12/05/2009 n/a 1:1
12/06/2009 n/a
12/07/2009 n/a - •
12/08/2009 n/a •_ _

12/09/2009 n/a
12/10/2009 RCW 10 00 141: 00 4.00 40 0.0184
12/11/2009 RCW 08 10 13 :130 5.33 40 0.0130
12/12/2009 n/a
12/13/2009 n/a
12/14/2009 n/a .

12/15/2009 n/a
12/16/2009 n/a
12/17/2009 n/a
12/18/2009 RCW 08 50 1.3 :10 4.33 50 0.0149
12/19/2009 RCW 09 • 55 14 :100 4.08 50 0.0232
12/20/2009 n/a
12/21/2009 n/a
12/22/2009 n/a
12/23/2009 n/a
12/24/2009 n/a
12/25/2009 n/a
12/26/2009 RCW 10 00 14 :10 4,17 50 -0.0120
12/27/2009 RCW 09 15 13 : 30 4.25 40 0.0110
12/28/2009 ERCWA&B 12 40 16 55 4,25 150 0.0150
12/29/2009 n/a
12/30/2009 ERCWA&B 11 30 13 30 2,00 140 0.0099

.12/31/2009 n/a



TN0026450 SQN
2009 Biocide/Corrosion Treatment Plan Annual Report

Biodetergent 73551

Quantity in Pounds
(lbs/day)

Maximum Average Limit

Duration in Hours
(hrs/day)*

Maximum Limit

• Analytical Results
mass balance calculations

(mg/L) .
# of

samples
Days in
ServiceMonth Maximum Average Limit

January
February
March
April
May,
June
July
August
September
October
November
December

9
11
.11

14
9
9

6
8
8

50
50
50

50
50
50

0.5
0.5
0.5

0.5
0.5
0.5

0.5
0.5
0.5

0.025
0.021
0.027

0.019
0.017
0.017

O0.18
0.018
0.021

0.019
0.017
0.017

2.0
2.0
2.0

2.0
2.0
2.0

10
17
16

9
7
5

9
8
9

0.5
0.5
0.5

10
17
16
0
0
9
7
5
0
0
0
0

64Jan. - Dec. 64

*Treatment durations shall not exceed 30 minutes at 2-3 times per week into ERCW Train A, ERCW Train B, and RCW

systems.

Per the B/CTP approval: "Frequency of use would be appoximately 208 days per year and duration of use would be about 0.5
hours per day with a maximum daily usage of 50 lbs/day for all three-injection points."



Biodetergent 73551

Biodetergent 73551 system injection start time injection end time duration in hours total quantity mass balance calc.
50 0bs/day 2.0 mg/L

01/01/2009 n/a
01/02/2009 n/a
01/03/2009 n/a
01/04/2009 n/a
01/05/2009 n/a

01/06/2009 ERCW A 1005 1035 0.50
ERCW B 1035 1105 0.50 9.48 0.018

01/07/2009 RCW 825 855 0.50 4.74 0.018
01/08/2009 RCW 935 1005 0.50 4.74 0.017
01/09/2009 n/a
01/10/2009 n/a
01/11/2009 n/a
01/12/2009 RCW 1045 1115 0.50 4.74 0.017
01/13/2009 RCW 945 1015 0.50 4:74 0.017
01/14/2009 n/a
01/15/2009 n/a
01/16/2009 n/a
01/17/2009 n/a
01/18/2009 n/a
01/19/2009 RCW 1025 1055 0.50 4.74 0.018
01/20/2009 RCW 1025 1055 0.50 4.74 0.018
01/21/2009 n/a
01/22/2009 n/a
01/23/2009 n/a
01/24/2009 n/a
01/25/2009 n/a
01/26/2009 RCW 955 1025 0.50 4.74 0.018
01/27/2009 RCW 1010 1040 0.50 6.67 0.025
01/28/2009 n/a .
01/29/2009 n/a
01/30/2009 n/a
01/31/2009 ERCWA 1105 1135 0.50

ERCW B 1135 1205 .0.50 9.48 - 0.018



Biodetergent 73551

Biodetergent 73551 system injection start time injection end time duration in hours total quantity mass balance calc.
50 lbs/day 2.0 mg/L

02/01/2009 ERCW A 1205 1235 0.50
ERCW B 1235 1305 0.50 9.48 0.017

02/02/2009 ERCW A 1055 1125 0.50
ERCW B 1125 1155 0.50 9.48 0.018

02/03/2009 RCW 1050 1120 0.50 5.08 0.019
02/04/2009 RCW 1025 1055 0.50 5.08 0.019
02/05/2009 n/a
02/06/2009 n/a
02/07/2009 n/a
02/08/2009 ERCW A 1100 1130 0.50

ERCW B 1130 1200 0.50 9.48 0.017
02/09/2009 ERCWA 1055 1125 0.50

ERCW B 1125 1155 0.50 9.48 0.017
02/10/2009 RCW 1020 1050 0.50 5.69 0.021
02/11/2009 ERCW A 1030 1100 0.50

ERCW B 1100 1130 0.50 9.48 0.017
02/12/2009 RCW 950 1020 0.50 4.74 0.017
02/13/2009 n/a
02/14/2009 n/a _

02/15/2009 n/a
02/16/2009 RCW 1000 -1030 0.50 4.74 0.017
02/17/2009 RCW 930 1000 0.50 4.74 0.017
02/18/2009 n/a
02/19/2009 n/a
02/20/2009 ERCWA 1215 1245 0.50

ERCW B 1245 1315 0.50 11.38 0.021
02/21/2009 ERCW A 1145 1215 0.50

ERCW B 1215 1245 0.50 11.38 0.02
02/22/2009 n/a
02/23/2009 RCW 1035 1105 0.50 4.74 0.0.17
02/24/2009 RCW 1000 1030 0.50 4.74 0.017
02/25/2009 ERCW A 1145 1215 0.50

ERCW B 1215 1245 0.50 9.48 0.019
02/26/2009 ERCW A 1030 1100 0.50

ERCWB 1100 1130.1 0.50 9.48 0.019
02/27/2009 n/a
02/28/2009 n/a



Biodetergent 73551

Biodetergent 73551 system injection start time injection end time duration in hours total quantity mass balance calc.
50 lbs/day 2.0 mg/L

03/01/2009 n/a
03/02/2009 RCW 1055 1125 0.50 4.74 0.019
03/03/2009 RCW 1020 1050 0.50 6.64 0.027
03/04/2009 n/a
03/05/2009 ERCW A 1450 1520 0.50

ERCW B 1520 1550 0.50 11.38 0.023
03/06/2009 ERCW A 1020 1050 0.50

ERCW B 1050 1120 0.50 11:38 0.023

03/07/2009 n/a
03/08/2009 n/a
03/09/2009 n/a.
03/10/2009 ERCVWA 1015 1045 0.50

ERCW B 1045 1115 0.50 11.38 0.023
03/11/2009 RCW 855 925 0.50 5.69 0.023

03/12/2009 ERCW A 1140 1210 0.50
ERCW B 1210 1240 0.50 11.38 0.023

03/13/2009 RCW 1010 1040 0.50 5.69 0.023
03/14/2009 n/a
03/15/2009 n/a
03/16/2009 RCW 1010 1040 0.50 4.74 0.019
03/17/2009 RCW .1020 1050 0.50 4.74 0.019
03/18/2009 ERCW A 1035 1105 0.50

ERCW B 1105 1135 0.50 11.38 0.023
03/19/2009 n/a
03/20/2009 n/a
03/21/2009 n/a
03/22/2009 ERCWA 1210 1240 0.50

ERCW B 1240 1310 0.50 9.48 0.019
.03/23/2009 ERCW A 1040 1110 0.50

ERCW B 1110 1140 0.50 9.48 0.019
03/24/2009 ERCWA 1025 1055 0.50

ERCW B 1055 1125 0.50 9.48 0.019
03/25/2009 RCW 1025 1055 0.50 4.74 0.019
03/26/2009 n/a
03/27/2009 ROW 1015 1045 0.50 4.74 0.02
03/28/2009 n/a
03/29/2009 n/a
03/30/2009 n/a
03/31/2009 n/a -

Nothing Injected for April 2009



Biodetergent 73551

Nothing Injected for May 2009

Biodetergent 73551 system injection start time injection end time duration in hours total quantity mass balance calc.
50 lbs/day 2.0 mg/L

06/01/2009 n/a
06/02/2009 na
06/03/2009 n/a
06/04/2009 ERCW A 910 940 0.50

ERCW B 940 1010 0.50
RCW 1120 1150 0.50 14.22 0.019

06/05/2009 RCW 945 1015 0.50 4.74 0.019
06/06/2009 ERCW A 1010 1040 0.50

ERCW B 1040 1110 0.50 9.48 0.019
06/07/2009. n/a
06/08/2009 n/a
06/09/2009 n/a
06/10/2009 RCW 1005 1035 0.50 4.74 0.019
06/11/2009 n/a
06/12/2009 RCW 1000 1030 0.50 4.74 0.019
06/13/2009 n/a ____ _

06/14/2009 n/a
06/15/2009 n/a
06/16/2009 n/a
06/17/2009 n/a "
06/18/2009 n/a
06/19/2009 RCW 1010 1040 0.50 4.74 0.019
06/20/2009 ERCW A 1000 1030 0.50

ERCW B 1030 1100 0,50
RCW 1120 1150 0,50 14.22 01019

06/21/2009 n/a
06/22/2009 n/a
06/23/2009 n/a
06/24/2009 ERCW A 1005 1035 0.50

ERCW B 1035 1105 0.50
RCW 1145 1215 0.50 14.22 0.019

06/25/2009 ERCW A 1000 1030 0.50
ERCW B 1030 1100 0.50
RCW 1120 1150 0.50 14.22 0.017

06/26/2009 n/a
06/27/2009 n/a
06/28/2009 n/a
06/29/2009 n/a
06/30/2009 n/a



Biodetergent 73551

Biodetergent 73551 system injection start time injection end time duration in hours total quantity mass balance calc.
50 lbs/day 2.0 mg/L

07/01/2009 RCW. 945 1015 0.50 4.74 0.017

07/02/2009 n/a
07/03/2009 n/a
07/04/2009 RCW 1015 1045 0.50 4.74 0.017
07/05/2009 n/a
07/06/2009 n/a
07/07/2009 n/a
07/08/2009 n/a
07/09/2009 n/a
07/10/2009 n/a
07/11/2009 n/a
07/12/2009 n/a
07/13/2009 n/a
07/14/2009 n/a
07/15/2009 ERCW A 1000 1030_0.50

ERCW B 1030 1100 0.50 9.48 0.017
07/16/2009 ERCWA 1050 1120 0.50

ERCW B 1120 1150 0.50 9.48 0.017
07/17/2009 n/a
07/18/2009 n/a
07/19/2009 n/a
07/20/2009 n/a
07/21/2009 ERCW A 1015 1045 0.50

ERCW B 1045 1115 0.50 9.48 0.017
07/22/2009 n/a
07/23/2009 ERCW A 855 925 0.50

ERCW B 925 .955 0.50 9.48 0.017
07/24/2009 n/a
07/25/2009 n/a
07/26/2009 n/a
07/27/2009 n/a
07/28/2009 n/a
07/29/2009 ERCW A 855 925 0.50

ERCW B 925 955 0.50 9.48 0.017
07/30/2009 n/a
07/31/2009 n/a



Biodetergent 73551

Biodetergent 73551 system injection start time injection end time duration in hours total quantity mass balance calc.

50 lbs/day 2.0 mg/L

08/01/2009 n/a
08/02/2009 n/a
08/03/2009 n/a
08/04/2009 n/a
08/05/2009 n/a

08/06/2009 n/a

08/07/2009 n/a
08/08/2009 n/a _

08/09/2009 n/a _

08/10/2009 n/a
08/11/2009 ERCWA 645 715 0.50

ERCW B 715 745 0.50 9.48 0.017

08/12/2009 n/a "
08/13/2009 n/a
08/14/2009 ERCW A 915_945 0.50

ERCW B 945 1015 0.50 9.48 0.017

08/15/2009 n/a
08/16/2009 n/a
08/17/2009 n/a
08/18/2009 n/a
08/19/2009 n/a
08/20/2009- ERCW A 825 855 0.50

ERCW B 855 925 0.50 9.48 0.017

08/21/2009 ERCW A 930 1000 0.50
ERCW B 1000 1030 0.50 9.48 0.017

08/22/2009 n/a
08/23/2009 n/a
08/24/2009 n/a
08/25/2009 n/a
08/26/2009 ERCW A 750 820 0.50

ERCW B 820 850 0.50 9.48 0.017

08/27/2009 n/a
08/28/2009 n/a
08/29/2009 n/a
08/30/2009 n/a
08/31/2009 n/a



Biodetergent 73551

Nothing Injected for September 2009
Nothing Injected for October 2009
Nothing Injected for November 2009
Nothing Injected for December 2009



TN0026450 SQN
2009 Biocide/Corrosion Treatment Plan Annual Report

MSW 101

Quantity in Pounds
(lbs/day)

Duration in
Hours

(hrs/day)

Maximum

Analytical Results
mass balance calculations

(ma/L)
# of Days in

Maximum Average Limit samples J.ServiceMonth Maximum Average Limit
I

January
February
March
April
May.
June
July
August
September
October
November
December

Jan. - Dec.

2280
2280
2280
2280
2280

811
811
811
406
406

665
533
620
331
349

24.00
24.00
24.00
24.00
24.00

0.077
0.076
0.061
0.033
0.038

0.062
0.047
0.050
0.030
0.030

0.2
0.2
0.2
0.2
0.2

29
23
31
22
11

0
0
0
0
0

29
23
31
22
11
0
0

116 116

Per the B/CTP approval: "MSW 101 is injected into the ERCW Train A & B system only during
warm weather months."



Nothing injected for January 2009

Nothing Injected for February 2009

Nothing Injected for March 2009

Nothing Injected for April 2009

Nothing Injected for May 2009



MSW 101 system injection injection injection injection duration in hours PHOSPHATE
total quantity mas s balance calc.
2.280 )bs/day 0.2 mg/L

06/01/2009 n/a
06/02/2009 ERCW A & B 11 00 24 100 13.00 219.69 0.034
06/03/2009 ERCWA&B 00 00 16 00 16 00 24 00 24.00

RCW 15 30 24 100 8.50 481.62 0.067
06/04/2009 ERCW A & B 00 00 24 00 24.00

RCW 00 00 11 00 16 00 24 00 19.00 523.87 0.05
06/05/2009 ERCW A & B 00 00 24 00 - 24.00

RCW 00.000925160024 00 17.42 699.96 0.067
06/06/2009 ERCWA & B & RCW 00 00 24 00 0024.00 811.15 0.066
06/07/2009 ERCW A & B & RCW 00 00 24 00 24.00 811.15 0.066
06/08/2009 ERCW A & 00 100 124 00 1 1 - 24.00

RCW 00 00 10 10 14 30124 0, 19.67 737.98 0.067
06/09/2009 ERCW A & B 00 00 24 00 24.00

RCW 00 00 09 30 14 05 24 00 19.42 733.76 0.067
06/10/2009 ERCW A & B 00 00 24 100 . 24.00

RCW 00 00 09 15016 0024 00 17.83 706.88 0.067
06/11/2009 ERCW A & B 00 00 24 100 1 1 24.00

RCW 00 00 10 20114 45 24 00 19.58 736.46 0.067
06/12/2009 ERCW A & B 00 00 24 00 24.00

RCW 00 00 09 .40 14 45 24 00 18.92 725.3 0.068
06/13/2009 ERCW A & B 00 00 11 45 11.75

RCW 00 00 24 00 24.00 604.14 0.068
06/14/2009 RCW 00 00 24 00 24.00 405.58 0.034
06/15/2009 RCW 00 00 24 00 24.00 . 405.58
06/16/2009 ERCW A& B 15 00 241 00 9.00

RCW00 00 10 4 15 05 24 00 19.67 484.5 0.067
06/17/2009 ERCW A & B 00 00 24 .100 24.00

RCW 00 00 09 30141024 00 19.33 732.23 0.067
06/18/2009 ERCW A & B 00 00 24 -00 24.00

RCW 00 00 ill-100116 30 24 00 18.50 718.21 0.077
06/19/2009 ERCW A & B 00 00 24 1001 -24.00

RCW 00 00 10 00 15 -0 24 00 18.67 721.08 0.068
06/20/2009 ERCW A & B 00 00 24 00 - 24.00

RCW 00 00 ill 10116 00124 00 19.17 729.53 0.068
06/21/2009 ERCW A & B & RCW 00 00 24 00 1 24.00 811.15 0.067
06/22/2009 ERCWA&B 00 00 24 -00 1 1 1 24.00

RCW 00 00 09 40 14 45 24 00 18.92 725.3! 0.067
06/23/2009 ERCW A & B 00 00 24 00 24.00

RCW 00 00 09 00 13 50 24 00 19.17 729.53 0.067
06/24/2009 ERCW A & B 00 00 24 00 1 24.00

RCW 00 00 11 30 16 30 24 00 19.00 726.66 0.067
06/25/2009 ERCW A & B 00 00 24 00 - 24.00

RCW 0000111016052400 19.08 728.18 0.06
•06/26/2009 ERCW A & B & RCW 00 00 24 00 1 24.00 811.15 0.06

06/27/2009 ERCW A & B 00 00 24 00 24.00
RCW 00 00 11 30 16 00 24 00 19.50 735.11 0.06

06/28/2009 ERCW A & B & RCW 00 00 24 00 - 24.00 811.15 0.06
06/29/2009 ERCW A & B 00 00 24 00 24.00

RCW 00 00 06 30 10 24 00 19.33 732.23 0.06
06/30/2009 ERCW A & B 00 00 08 30 8.50

RCW 00 00 08 45 13 10 24 00 19.58 474.52 0.06



MSW 101 system injection injection injection injection duration in hours PHOSPHATE
total quantity mass balance calc.

2,280 lbs/day 0.2 mg/L 0 _031

07/01/2009 RCW 00 00 09 30 14 30124 00 19.00 321.08 0.031
07/02/2009 ROW 00 00 24 00 24.00 405.58 0.031

' 07/03/2009 RCW 00 00 10 00 15 45124 00 18.25 308.41 0.03
07/04/2009 RCW 00 00 10 30 15 00 24 00 19.50 329.53 0.03
07/05/2009 RCW 00 00 24 00 24.00 405.58 0.03

* 07/06/2009 RCW 00 00 06 50 12 15 24 00 18.58 313.98 0.03
07/07/2009 RCW 00 00 07 140 12 30 24 00 19.17 323.96 0.03
07/08/2009 RCW 00 00 08 -5 13 00 24 00 19.25 325.31 0.03
07/09/2009 RCW 00 00 24 00 24.00 405.58 0.03
07/10/2009 RCW 00 00 08 50 13 30 24 00 19.33 326.66 0.03
07/11/2009 RCW 00 00 09 50 9.83 166.12 0.03 " .

07/12/2009 n/a
07/13/2009 n/a _

07/1412009 n/a
07/15/2009 n/a
07/16/2009 n/a
07/17/2009 n/a
07/18/2009 n/a
07/19/2009 n/a
07/2012009 ERCW A & B 15 45 24 00- 8.25

RCW 14.052400 9.92 376.76 0.076
07/21/2009 ERCW A & B 00 00 24 00 24.00

RCW 00 00 11 30 16 00 24 00 19.50 735.11 0.061
07122/2009 ERCW A & B 00 00 241 00- 24.00

RCW 00 00 101 50115 15124 00 19.58 736.46 0.06

07/23/2009 ERCW A & B 00 00 24 00 1 24.00
RCW 00 00 10 10 14 45 24 00 19.42 733.76 0.061

07/24/2009 ERCW A & B 00 00 24 00 24.00
RCW - 00 00 08 30 13 05 24 00 19.42 733.76 0.061

07/25/2009 ERCW A & B & RCW 00 00 24 00 24.00 811.15 0.061

07/26/2009 ERCW A & B & RCW 00 00 24 00 24.00 811.15 0.061 _ _

07/27/2009 ERCW A & B 00 00 24 00 24.00
RCW 00 00 09 25 13 35124 00 19.83 740.85 0.061

07/28/2009 ERCWA & B 00 00 241 00 - 24.00
RCW 00 00 10 50 15 20124 19.50 735.11 0.06

07/29/2009 ERCW A & B 00 00 24 00 24.00
RCW 00 001050151024 00 19.67 737.81 0.06 _

07/30/2009 ERCW A & B 00 00 24 00 24.00
RCW. 00 00 10 50 15 1024 00 19.67 737.81 0.06 _

07/31/2009 ERCW A & B 00 00 24 - 1 24.00
RCW 00 001000143024 00 19.50 735.11 0.06 _



Msw101system injection niection ijection injection duration in hours PHOSPHATE
total quantity mass balance calc.
2,280 lbs/day 0.2 mg/L

08/01/2009 ERCW A & B & RCW 00 00 24 00 24.00 811.15 0.06
08/02/2009 ERCW A & 8 & RCW 00 00 24 - 24.00 811.15 0.06

08/03/2009 ERCW A & B 00 00 24 00 # 24.00

RCW 00 00 09 45 14 30 24 00 19.25 730.88 0.061
08/04/2009 ERCWA & B 00 00 24 00 00 24.00

RCW 00 00 07 00 11 35124 00 19.42 733.76 0.059

08/05/2009 ERCW A & B 00 00 24 00 24.00
RCW 00 00 0810 00 19.58 736.63 0.06

08/06/2009 ERCW A & B 00 00 241 00 24.00
RCW 00 00 071 50 12 30124 00 19.33 732.23 0.06

08/07/2009 ERCW A & B & RCW 00 00 24 00 24.00 811.15 0.06
08/08/2009 ERCW A & B & RCW 00 00 24 100 24.00 811.15 0.06
08/09/2009 ERCW A& B & RCW 00 00 24 100 24.00 811.15 0.06
08/10/2009 ERCW A & B 00 00 24 00 24.00

RCW 00 00 07 -10 11 35 24 00 19.58 736.63 0.06
08/11/2009 ERCWA&8 00 00 24 A00 [ 24.00

RCW 00 00 07 55 12 30124 00 19.42 733.76 0.06

08/12/2009 ERCW A & B 00 00 24 - I I 24.00
RCW 00 00 07 5012 2024 00 19.50 735.11 0.06

08/13/2009 ERCW A & B 00 00 24 00 24.00
RCW 00 00 10 10 14 5 4 00 19.42 733.76 0.059

08/14/2009 ERCW A & B 00 00 24 00 24.00
RCW 00 00 11 0015 3024 00 19.50 735.11 0.06

08/15/2009 ERCW A & B & RCW 00 00 24 00 24.00 811.15 0.06
08/16/2009 ERCW A & B & RCW 00 00 24 00 24100 811.15 0.06

08/17/2009 ERCW A & B 00 00 24 00 24.00
RCW 00 00 08 25 13 00 24 00 19.42 733.76 0.06

08/18/2009 ERCW A & B 00 00 24 00 24.00
RCW 00 00 091 20 14 00 24 00 19.33 732.23 0.059

08/19/2009 ERCW A& B 00 00 24 . 24.00
RCW 00 00 08 20 13 00 24 00 19.33 732.23 0.06

08/20/2009 ERCW A & B 00 00 24 00 24.00
RCW 00 00 06 40 1 15 24 00 18.42 716.86 0.059

08/21/2009 ERCW A & B 00 00 08 00 8.00
RCW 00 00 10140 15 05 24 00 19.58 466.24 0.06!

08/22/2009 RCW 00 00 24 00 24.00 405.58 0.03
08/23/2009 RCW 00 00 24 00 24.00 405.58 0.03
08/24/2009 ROW 00 00 05 49 11 00 24 00 18.82 318.04 0-029
08/25/2009 RCW 00 00 08 50 14 100 24 00 18.83 318.21 0.03
08/26/2009 RCW 00 00 09 00 13 30 24 00 19.50 329.53 0.03
08/27/2009 RCW 00 00 09 00 14 -00 4 00 19.00 321.08 0.03
08/28/2009 RCW 00 00 08 10 12 135 24 00 19.58 331.05 0.03
08/29/2009 RCW 00 00 24 00 24.00 405.58 0.03
08/30/2009 RCW 00 00 241 00 24.00 405.58 0.03
08/31/2009 RCW 00 00 07 20 12 0024 00 19.33 326.65 0.029



MSW 101 system injection injection injection injection duration in hours PHOSPHATE
total quantity mass balance calc.
2,280 lbs/day 0.2 mg/L

09/01/2009 RCW 00 00 10 30 15 15 24 00 19.25 325.31 0.03
09/02/2009 RCW 00 00 09 00 13 30 24 00 19.50 329ý53 0.03
09/03/2009 RCW .00 00 09 30 14 10 24 00 19.33 326.66 0.03
09/04/2009 RCW 00 00 24 00 1 24.00 405.58 0.03
09/05/2009 ROW 00 00 24 00 24.00 405.58 0.03
09/06/2009 RCW 00 00 13 00 17 30 24 00 19.50 329.53 0.03
09/07/2009 RCW 00 00 24 00 24.00 405.58 0.03
09/08/2009 RCW 00 00 09 130 15 00. 24 00 18.50 312.63 0.03
09/09/2009 RCW 00 00 08 20113 05 241. 00 19.25 325.31 0.03
09/10/2009 RCW 00 00 06 00114 30 24 00 15.50 261.94 0.03
09/11/2009 RCW 00 00 08 20112 45 24 00 19.58 330.88 003
09/12/2009 RCW 00 00 12 .50 12.83 216.81 003
09/13/2009 n/a
09/14/2009 n/a
09/15/2009 n/a
09/16/2009 n/a
09/17/2009 n/a
09/18/2009 n/a
09/19/2009 n/a
09/20/2009 n/a
09/21/2009 RCW 16 052400 - 7.92 133.84 0.03
09/22/2009 RCW 00 00 11 50116 15 24 00 19.58 330.88 0.03
09/23/2009 RCW 00 00 07 15 12 05 24 00 19.17 323.95 0.03
09/24/2009 RCW 00 00 08 30 13 00 24 00 19.50 329.53 0.03
09/25/2009 RCW 00 00 24 00 24.00 405.58 0.03
09/26/2009 RCW 00 00 24 00 24.00 40558 0.03
09/27/2009 RCW 00 00 08 45 13 45 24 00 19.00 321.08 0.03
09/28/2009 RCW 00 00 24 00 24.00 405.58 0.033
09/29/2009 RCW 00 00 11 -0 15 b5 24 0 19.08 322.43 0.03

09/30/2009 RCW 00 00 55 24 00 19.58 330.89 0.03



MSW 101 system injection injection injection injection duration in hours PHOSPHATE
-- total quantity mass balance calc.

_ _ _ _ _2,280 lbs/day 0.2 mg/L

10/01/2009 RCW 0000 1241 00 24.00 405.58 0.038 _

10/02/2009 RCW 00 00 10 30 15 15 24 100 19.25 325.31 0.029
10/03/2009 RCW 00 100 141 00 18 25 24 100 19.58 330.88 0.029
10/0412009 RCW 00 -00 111- 00 15 25 24 -00 19.58 330.88 0.029
10/05/2009 RCW 00 -00 071 45 12 35 24 100 19.17 323.96 0.029
10/06/2009 RCW 00 00 24 00 24.00 405.58 0.03
10/07/2009 RCW 00 00 24 100 24.00 405.58 0.029
10(08/2009 RW 02400 405.58 00029
10/09/2009 RCW 00 00 09 50 14 35 24 00 19.25 325.31 0.029 _ i
10/10/2009 RCW 00 00 24 00 24.00 405.58 0.029
10/11/2009 RCW 00 00 1 10 10.17 171.86 0.03
10/12/2009 n/a
10/13/2009 n/a
10/14/2009 n/a _

10/15/2009 n/a
106/2009 n/a
10/17/2009 n/a
10/18/2009 n/a
10/19/2009 n/a
10/20/2009 n/a
10/21/2009 n/a
10/22/2009 n/a
10/23/2009 n/a
10/24/2009 n/a
10/25/2009 n/a
10/26/2009 n/a
10/27/2009 n/a
10/28/2009 n/a
10/29/2009 n/a
10130/2009 n/a
10/31/2009 n/a

Nothing Injected for November 2009
INothing Injected for December 2009



TN0026450 SQN
2009 Biocide/Corrosion Treatment Plan Annual Report

Flogard MS6236

Quantity in Pounds
(lbs/day)

Duration
in Hours
(hrs/day)

Maximum Maximui

Analytical Results
mass balance calculations

(mg/L)

m
# of

samples
Days in
ServiceMonth Maximum Averaqe Limit Average Limit

January
February
March
April
May
June
July
August
September
October
November
December

Jan. - Dec.

0
0
0
0
0
0
0
11
19
3
0
0

418
418
418

405
402
336.

2275
2275
2275

24.00
24.00
24.00

0.031
0.034
0.038

0.031
0.031
0.033

0.2
0.2
0.2

11
19
3

33 33

Per the B/CTP approval: "Flogard MS6236 is injected into the ERCW Train A & B system only during warm
weather months."



Nothing Injected for January 2009 ! _ " 1
Nothing Injected for February 2009
Nothing Injected for March 2009
Nothing Injected for April 2009
Nothing Injected for May 2009
Nothing Injected for June 2009
Nothing Injected for July 2009



injection injection injection injection duration
start time end time start time end time in hours PHOSPHATE

Floguard mass balance
MS6236 system total quantity calc.

2,275 lbs/day 0.2 mg/L
08/01/2009 n/a
08/02/2009 n/a
08/03/2009 n/a
08/04/2009 n/a
08/05/2009 n/a
08/06/2009 n/a
08/07/2009 n/a
08/08/2009 n/a
08/09/2009 n/a
08/10/2009 n/a
08/11/2009 n/a
08/12/2009 n/a
08/13/2009 n/a
08/14/2009 n/a
08/15/2009 n/a
08/16/2009 n/a
08/17/2009 n/a
08/18/2009 n/a
08/19/2009 n/a
08/20/2009 n/a
08/21/2009 ERCWA& B 08 00 24 00 16.00 278.4 0.031
08/22/2009 ERCWA & B 00 00 24 00 24.00 417.6 0.031
08/23/2009 ERCWA.& B 00 00 24 00 24.00 417.6 0.031
08/24/2009 ERCWA & B 00 00 24 00 24.00 417.6 0.031
08/25/2009 ERCWA & B 00 00 24 00 24.00 417.6 0.031
08/26/2009 ERCWA & B 00 00 24 00 24.00 417.6 0.031
08/27/2009 ERCWA& B 00 00 24 00 24.00 417.6 0.031
08/28/2009 ERCWA & B 00 00 24 00 24.00 417.6 0.031
08/29/2009 ERCWA & B 00 00 24 00 24.00 417.6 0.031
08/30/2009 ERCWA& B 00 00 24 00 24.00 417.6 0.031
08/31/2009 ERCWA& B 00 00 24 00 24.00 417.6 0.031



IDI WII I I I
injection injection injection injection duration
start time end time start time end time in hours PHOSPHATE

Floguard mass balance
MS6236 system total quantity calc.

2,275. Ibs/day 0.2 mg/L
09/01/2009 n/a
09/02/2009 n/a
09/03/2009 n/a
09/04/2009 n/a
09/05/2009 n/a
09/06/2009 n/a
09/07/2009 n/a
09/08/2009 n/a
09/09/2009 n/a.
09/10/2009 n/a
09/11/2009 n/a
09/12/2009 ERCWA&B 17 00 24 00 7.00 121.8 0.031
09/13/2009 ERCWA & B 00 00 24 00 24.00 417.6 0.031
09/14/2009 ERCWA& B 00 00 24 00 24.00 417.6 0.03
09/15/2009 ERCWA&B 00 00 24 00 24.00 417.6 0.03
09/16/2009 ERCWA & B 00 00 24 00 24.00 417.6 0.031
09/17/2009 ERCWvA& B 00 00 24 00 24.00 417.6 0.031
09/18/2009 ERCWA & B 00 00 24 00 24.00 417.6 0.031
09/19/2009 ERCWA& B 00 00 24 00 24.oo 417.6 0.031
09/20/2009 ERCWA & B 00 00 24 00 24.00 417.6 0.031
09/21/2009 ERCWA & B 00 00 24 00 '1 24.00 4.17.6 0.031
09/22/2009 ERCWA& B 00 00 24 00 24.00 417.6 0.031
09/23/2009 ERCWA & B 00 00 24 00 1 24.00 417.6 0.031
09/24/2009 ERCWA& B 00 00 24 100 1 24.00 417.6 0.031
09/25/2009 ERCWA& B 00 00 24 00 24.00 417.6 0.031
09/26/2009 ERCWA & B 00 00 24 00 24.00 417.6 0.03
09/27/2009 ERCWA & B 00 00 24 00 24.00 417.6 0.03
09/28/2009 ERCW A & B 00 00 24 00 24.00 417.6 0.034
09/29/2009 ERCWA& B 00 00 24 00 24.00 417.6 0.03
09/30/2009 ERCWA & B 00 00 24 00 24.00 417.6 0.03



injection injection injection injection duration
start time end time start time end time in hours PHOSPHATE

Floguard mass balance
MS6236 system total quantity calc.

2,275 lbs/day 0.2 mg/L
10/01/2009 ERCWA& B 00 00 24 00 24.00 417.6 0.038
10/02/2009 ERCWA&B 00 00 24 00 24.00 417.6 0.031
10/03/2009 ERCWA& B 00 00 10 00 10.00 174 0.031
10/04/2009 n/a
10/05/2009 n/a
10/06/2009 n/a
10/07/2009 n/a
10/08/2009 n/a
10/09/2009 n/a
10/10/2009 n/a
10/11/2009 n/a
10/12/2009 n/a
10/13/2009 n/a
10/14/2009 n/a
10/15/2009 n/a
10/16/2009 n/a
10/17/2009 n/a.
10/18/2009 n/a
10/19/2009 n/a
10/20/2009 n/a
10/21/2009 n/a
10/22/2009 n/a
10/23/2009 n/a
10/24/2009 n/a
10/25/2009 n/a
10/26/2009 n/a
10/27/2009 n/a
10/28/2009 n/a
10/29/2009 n/a.
10/30/2009 n/a
10/31/2009 n/a



Nothing Injected for November 2009
Nothing Injected for December 2009



June 9, 2009

Ruth Ann Hurt, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, COMPLIANCE TOXICITY TESTS, MAY, 2009

Per your request, I am only submitting an electronic copy of the subject report.
The report provides results of compliance testing using fathead minnows and
daphnids. Outfall IQ1, samples collected May 10-15,showed no toxic effects to
fathead minnows or daphnids. The resulting IC 2 5 values for both species were >
100 percent. Exposure of fathead minnows and daphnids to intake samples
resulted in no significant differences from controls during this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since
fish pathogens present in intake water have been the suspected cause of interference
(anomalous dose response and high variability among replicates) in previous toxicity
testing at Sequoyah.

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

Cynthia L. Russell
Biologist
Environmental Engineering Services- West
CEB 3A-M

Attachment
cc (Attachment):

Sherrard, R. M., PSC 1X-C
Files, ER&TA, CEB IB-M

SQN May 2009m



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY
Report Date: June 9, 2009

1. Facility / Discharger: Sequoyah Nuclear Plant / TVA

2. County / State: Hamilton / Tennessee

3. NPDES Permit #: TN0026450

4. Type of Facility: Nuclear-Fueled Electric Generating Plant

5. Design Flow (MGD): 1,579

6. Receiving Stream: Tennessee River (TRM 483.6)

7. 1Q10:3,491

8. OutfallTested: 101

9. Dates Sampled: May 10-15, 2009

10. Average Flow on Days Sampled (MGD): 1426, 1443, 1448

11. Pertinent Site Conditions: H-150M was iniected into the ERCW B train beginning on
5/11/09 g 1220 through 5/14/09 g 1500.

12. Test Dates: May 12-19, 2009

13. Test Type: Short-term Chronic Definitive

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

15. Concentrations Tested (%): Outfall 101: 11.3, 22.6, 45.2, 72.6, 100
Intake: 100.0

Pimephalespromelas: UV treated Outfall 101: 11.3, 22.6, 45.2, 72.6, 100
UV treated Intake: 100.0

16. Permit Limit Endpoint (%): Outfall 101: ICL5 = 45.2%

17. Test Results: Outfall 101: Pimephales promelas. IQCL I> 100%
Ceriodaphnia dubia: IC25-> 100%

UV treated Outfall 101: Pimephales promelas: IC,.> 100%
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18. Facility Contact: Ann Hurt Phone#: (423) 843-6714

19. Consulting / Testing Lab: Environmental Testing Solutions, Inc.

20. Lab Contact: Jim Sumner Phone #: (828) 350-9364

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

-22. Notes: Outfall 101 samples collected May 10-15, 2009, showed no toxic effects to
fathead minnows or daphnids. The resulting IC25 values, for both species, were >
100 percent. Exposure of daphnids to intake samples resulted in no significant
difference from the control during this study period. Minnow survival was
significantly reduced when exposed to intake samplesduring this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous
dose response and high variability among replicates) in previous toxicity testing at
Sequoyah.
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METHODS SUMMARY

Samples:

1. Sampling Point: Outfall 101, Intake

2. Sample Type: Composite

3. Sample Information:

Date Date Date
(MM-DD-YY) (MM-DD-YY) Arrival Initial (MM-DD-YY)

Sample Time (ET) Time (ET) Temp. TRC* Time (ET)
ID Collected Received (C (mg/L) First Used By

101 05-10-09 0859 to 05-12-09 09500 05-11-09 0759 05-11-09 1510 1.8,1.8 <0.10 05-13-09 0850

05-10-09 0933 to 05-12-09 095005-11-09 0833 05-13-09 0850

101 05-12-09 0821 to 05-14-09 0900
05-13-09 0721 051309 1433 3.2, 2.0 <0.10 05-15-09 0853

Intake 05-12-09 0839 to 05-13-09 1433 2.1 <0.10 05-14-09 0900
05-13-09 0739 05-15-09 0853

05-16-09 0900
101 05-14-09 0828to 05-15-09 1428 2.3, 1.51 <0.10 05-17-09 092005-15-09 0728 05-18-09 0903

05-16-09 0900
05-14-09 0842 to0510990

Intake 05-14-09 0842 05-15-09 1428 1.7 <0.10 05-17-09 0920
05-15-09 0742 05-18-09 0903

*TRC = Total Residual Chlorine
tSamples were collected in two 2.5 gallon cubitainers. Temperature was measuredin each cubitainer upon arrival.

4. Sample Manipulation: Samples from Outfall 101 and intake were warmed to test temperature
(25.0 ± 1 .0°C in a warm water bath.

Alicquots of Outfall 101 and Intake samples were UV-treated through a
40-watt Smart® UV Sterilizer (manufactured by Emperor Aquatics,
Inc.) for 2 minutes.
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V,

Test Organisms:

1. Source:

2. Age:

Pimephales promelas

Aquatox, Inc..

20.33 hours old

Ceriodaphnia dubia

In-house Cultures

<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

Moderately Hard Synthetic3. Control / Dilution Water: Moderately Hard Synthetic

4. Number of Replicates: 4

5. Organisms per Replicate: 10

6. Test Initiation: (Date/Time)
Outfall 101

UV Treated Outfall 101

7. Test Termination: (Date/Time)
Outfall 10 1

UV Treated Outfall 101

10

I

05-12-09 1220 ET
05-12-09 1232 ET

05-19-09 1123 ET
05-19-09 1140 ET

05-12-09 0950 ET

05-19-09 0854 ET

Mean = 24.9°C
(24.6 - 25.2 0C)

8. Test Temperature: Outfall 101: Mean = 24.70 C
(24.2 - 25.1 °C)

Test Temperature: UV-Treated Outfall 101: 1: Aean = 24.7°C
24.3 - 25.0°C)

9. Physical / Chemical
Measurements: Alkalinity, hardness, total residual chlorine, and conductivity were

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

10. Statistics: Statistics were performed according to methods prescribed by EPA
using ToxCalc version 5.0 statistical software (Tidepool.Scientific
Software, McKinnevville, CA).
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

Conducted May 12 - 19, 2009 using effluent from Outfall 101.

Test Percent Surviving
Solutions (time interval used - days)

(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
11.3% 100 100 98 98 98 98 98
22.6% 100 100 100 100 100 98 98
45.2% 100 100 100 100 98 98 98
72.6% 100 100 100 100- 100 100 100
100.0% 100 100 100 98 98 98 98
Intake 100 100 90 68 60 53 50

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

(%Effluent) 1 2 3 I 4 . Mean

Control 0.730 0.684 0.895 0.761 0.768
11.3% 0.753 0.655 0.723 0.717 0.712
22.6% 0.654 0.723 0.673 0.760 0.703
45.2% 0.646 0.684 0.638 0.649 0.654
72.6% 0.665 0.632 0.656 0.603 0.639
100.0% 0.723 0.604 0.700 0.641 0.667
Intake 0.212 0.285 0.496 0.567 0.390

IC 25 Value: > 100% Calculated TU Estimates: < 1.0 TUc*
Permit Limit: 45.2%

Permit Limit: 2.2 TUc
95% Confidence Limits:

Upper Limit: NA
Lower Limit: NA

*TUa = 100/LC50: TUc = 100/IC2 5
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2. Results of a Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.
(Genus species) (Type / Duration)

Conducted May 12 - 19, 2009 using effluent from Outfall .101.

Percent Surviving
Test (time interval used - days)

Solutions 3 4 5 6 7
(% Effluent)

Control 100 100 100 100 100 100 100
11.3% 100 100 100 100 100 100 100

22.6% 100 100 100 100 100 100 100

45.2% 100 100 100 100 100 100 100

72.6% 100 100 100 100 100 100 100

100.0% 100 100 100 100 '100 100 100

Reproduction (#young/female/7 days)Test Solutions Data (replicate number)
(%Effluent) 1 ,2 3 4 5 6 7 8 9 1 10 Mean

Control 33 34 33 34 34 32 34 34 31 31 33.0

11.3% 33 36 32 32 36 33 33 34 33 32 33.4

22.6% 35 36 34 36 32 33 35 34 33 33 34.1

45.2% 36 34. 31 35 .35 33 33 34 33 31 33.5

72.6% 37 37 36 32 35 32 31 34 34 33 34.1

100.0% 39, 38 32 36 34 33 34 35 34 31 34.6

IC 25 Value: > 100% Calculated TU Estimates: < 1.0 TUc*
Permit Limit: 45.2%

Permit Limit: 2.2 TUc
95% Confidence Limits:

Upper Limit: NA
LowerLimit: NA

*TUa = 100/LC50 : TUc = 100/IC 25
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J

TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2. Results of a 'Ceriodaphnia dubia
(Genus species)

Chronic/ 7-day Toxicity Test.
(Type / Duration)

Conducted May 12 - 19, 2009 using water from Intake

Percent Surviving
Test (time interval used - days)Solutions

Soluens 1 2 3 4 5 6 7
(% Effluent)_______________

Control 100 100 100 100 100 100 100

Intake 100 100 100 100 100 100 100

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

(%Effluent) 1 2 3 4 5 J 6 7 8. 9 10 Mean

Control 33 35 33 35 34 3 3  31 31 33 3 3  3 3 . 1

Intake 39 35 41 36, 35 38 37 36 37 34 36.8

IC 25 Value: > 100% Calculated TU Estimates: < 1.0 TUc*
Permit Limit: N/A

- Permit Limit: N/A
95% Confidence Limits:

Upper Limit: NA
Lower Limit: NA

*TUa 100/LC5 0: TUc = 100/IC2 5
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TOXICITY TEST RESULTS, UV-TREATED (see Appendix C for Bench Sheets)

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

Conducted May 12 - 19, 2009 using effluent from UV Treated Outfall 101. •

Test Percent Surviving
Solutions .(time interval used_- days)

(% Effluent) 1 [ 2 3 4 ] 5 L 6 7

Control 100i 100 100 100 100 100 100

11.3% .100 100 100 100 100 100 100

22.6% 100 100 100 100 100 100 98

45.2% 100 100 100 100 100 100 100

72.6% 100 100 100 100 100 •100 100

100.0% 100 100 100 100 100 100 100

Intake 100 100 100 100 100 100 100

Test Solutions Mean Dry Weight (mg)Test Efluent)s (replicate number)(% Effluent) 1234Ma
1 2______ 3 4 Mean

Control 0.637 0.743 0.695 0.659 0.684
11.3% 0.775 0.852 0.756 0.772 0.789
22.6% 0.737 0.727 0.706 0.653 0.706
45.2% 0.693 0.722 0.683 0.756 0.714
72.6% 0.682 0.668 0.665 0.722 0.684

.100.0% 0.631 0.664 0.751 0.745 0.698
Intake 0.695 0.635 0.662 0.642 0.659

IC 2 5 Value. > 100% Calculated TU Estimates: < 1.0 TUc*

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

*TUa = 100/LC5 0: TUc = 100/IC25

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)
Species I Date Time Duration Toxicant Res

Pimephales promelas May 12 - 19, 2009 1208 7-days KC1 C

Ceriodaphnia dubia May 05 - 12, 2009 0905 7 days NaCI I
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PHVSICAIJCHEMICAL SUMMARY
Water Chemristry Mean Values and Ranges for Pimephalespromelas and Ceriodaphnia dubia Tests, Non-treated Sequoyah Nuclear Plant (SQN) Outall 101

performed May 12-19, 2009.

Test Sample ID Temperature (C) Dissolved Oxygen (mg/L) pH (S.u.) Conductance Alkalinity Hardness Total Residual

Initial Final Initial Final Initial Final (Iumhos/cm) (mg/L CaCO 3) (mg/L CaCO3 ) Chlorine (mg/L)

24.7 24.6 7.6 7.4 7.55 7.25 321 61 89C o t o24............5 - 2. 8 .....4 l- . 9 -- 7 3 - 7 6 7 4 - 7 4 " 0 ! ........ . .i i ..... . .. 88 : 9J .......... ..... Y .......................
_____24.7 24.8 24.5 K248 7.4 -7.8 6.9 1-1 7.5 7.32- 766 7.04 K7.44 302 2338 60 j2 61 8~ 9

24.7 24.6 7.7 7.3 7.41 7.22 297
24.7 -! 24.8 24.2 -! 249 75 - 8.0 6.9 - 7.5 7.26 - 7.50 7.01 -: 7.36 284 - 306 .. . .. .. .. .. .

24.8 24.5 7.7 7.2 7.40 7.20 280
22.6%'/T

226 24.~-v~ 7 2. - 51 7578 .8~- 7.5 7.26 7.49 7.03 .- 7.34 268 -287

24.8 24.6 7.7 7.2 7.37 7.19 243

24.7 -; 24.9 24.2- 24.8 7.6 -8. 0 6.8 -2 7.4 7.23 -7.47 6.99- 7.35 234 '- 247
24.8 24.6 7.8 7.2 7.33 7.17 198

72.6% ................. ... ............. ............. .. - ..........
_.24.7- 24.9 244 24.8 7.7 7.9 6.8 T 7.5 718 746 6. 34 189 -205 ....... ....

24.8 24.6 7.7 7.2 7.27 7.13 150 57 62 <0.10
100.0% 2471 25......0 24 ... 249.7.7

24.7- 24.4',-1 24.9 7.7 1- 7.8 6.8 !- 7.5 7.14 739 6.95- 7.24 145 ..156 50 - 65 . 60 - 64 <0.10 - <0.10
Intake 24.9 24.6 7.8 7.2 7.25 7.13 147 54 63 <0.10

_i4 62"1 2. 25.1 24.41- 24.7 7.7 7.9 6.8 -7j7.5 7.11 -i 7.39 6.97 -!7.25 143i 153 52 I. 57 60 - 64 <0.10- <0.10

24.8 25.0 7.6 7.6 7.55 7.39 321 61 89
247 i 2 2 i-.-25. 7.4 78 7.5 ý- 7-8 7.32 - 7.66 7.21 - 7.47 302 338 60 61 88"- 92 ........ _-" _

.24.9 25.0 7.7 7.6 7.41 .7.40 297

247 - 25.0 24.8 "25.2 75 8.0 7.4 7 . 8 7.26. 7.50 7.2.2 .7.49 284 - . 306 .... . .... ... ..
2./ 24.9 24.9 7.7 7.6 7.40 7.39 280

24.7 -~25.1 24.8 -~25.2 7.5 8.1 7.4 7.7 7.26~- 7.49 7.22 1-1 7.48 268 -287

4. 24.9 .25.0 7.7 7.6 7.37 7.38 243

___ _24.8 V25.1 24.8!,25.2 7.6 -8.0 7.4 7.7 7.23 K7.47 7.22i-z 7.48 234 1 247
24.9 24.9 7.8 7.6 7.33 7.35 198" ~ ~ ~ ~ ~ ~ ~ 2 -'. 7 2 6... ."..... .. . . ....' -•

_____24.8:5 24.7 2 25.2 7.7 - 79 7.5 7.7 7.18 1- 7.46 7.22 - 7.42 189 -ý 205
24.9 24.9 7.7 7.6 7.27 7.31 150 57 62 < 0.10

0
2 8 2 5.1 4  - 25.1 7 7 78 75 7 711 7.39 7.26>,-7.38 145- 156 0 65 60 64~ <0.10;-! <0.10

24.9 24.9 7-8 7.6 7.25 7.28 147 54 63 < 0.10Intake 2 251 2 6 .251. ---1... .77 79 7.............3. 9 709...... ; -2................. ' .3 . 7. 35 143 -. 153 52 - 57 60 64 < 0.10 - <0.10

Overall temperature (OC) i . : Average Minimum

iPimephales prom elas 2-4 24.2
S................ ...... . ............ ......... C ~eri(o d aqp lh n-i.a ..d it • a.. . .. ..........a. 2 4 9 ....... i............... 2 4 .6 . .....

Maximum

25.1
25.2

...........
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PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas Tests, UV-treated Sequoyah Nuclear Plant (SQN) Outfall 101

performed May 12-19, 2009.

Test Sample ID Temperature (C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance Alkalinity Hardness

Initial Final Initial Final Initial Final (jImhos/cm) (mg/L CaCO3 ) (mg/L CaCO3 )

24.8 24.6 7.7 7.5 7.44 7.27 314 60 91C o ntrol .... .... ........ .......- ' ....... . ..... r ••

24.7 - 24.9 24.4 ý-' 24.9. 7.5 : 7.8" 7.0 !-ý 7.8' 7.28- 7.53 7.04 -1 7.44 296 -. 334 59 - 61 88 - 92
1 24.8 24.6 7.7 7.3 7.45 7.25 302

24.7 2 25.0 24.4 ,- 24.8 7.5.- 7.9 6.8 7.5 7.29 7.53 7.08 . .7.38 282 .-. 321
24.8 24.5 7.7 7.3 7.45 7.23 282

22.6%"
24.7 L; 24.9 24.4 -' 24.7 7.5 - 7.9 6.8 1-j 7.5 7.29 1-1 7.54 7.02 - 7.39 264 !-i 299 ......... i

24.8 424.5 7.8 7.2 7.42 7.21 246

___45.2% 24.7 :-1 24.9 24.3 -7 24.9 7.6 8.0 6.8 - 74 728 1-i 7.51 7.03 -1 7.38 231 - 258 '... .... ,

7.% 24.8 24.6 7.8 7.2 7.38 7.20 200

72.6 ...24.7 .. . 24.9 24.3 -• 24.8 7.6 .8.0. 68 7.5 7.23 1 7.49 7.03 -, 7.36 189 -' 207 ... .... ...

% 24.8 24.6 -7.8 7.2 7.33 7.18 153 50 62

24.7 25.0 24.3 - 24.8 7.6 8.0 6.8 7.5 7_19 7.43 6.95 -J 7.30 147 - 159 44 - 54 60 -" 64
24.9 24.6 7.8 7.2 7.30 7.14 149 53 62

In ta k e -.. . '. ..' . . .. - ... .... .. .... ......
24.7 -i25.0 24.4 - 25.0 7.6 7. •79 6.8 75 7 15 - 7.43 6.89 ' 7.29 141 - 155 50 57 58 - .66

Overall temperature(q I
lPimep hales promelas

Average
24.7

. ............ ... . ... . . .. . . .

Minimum

24.3
maximum

25.0

S... . .........
................................. ......
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SUMMARY / CONCLUSIONS

Outfall 101 samples collected May 10-15, 2009, showed no toxic effects to fathead
minnows or daphnids. The resulting IC25 values, for both species, were > 100
percent. Exposure of daphnids to intake samples resulted in no significant difference
from the control during this study period. Minnow survival was significantly
reduced when exposed to intake samples during this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous
dose response and high variability among replicates) in previous toxicity testing at
Sequoyah.
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Appendix A

ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

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

_polypropylene cups, each containing 15-mL of test solution.

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS-

1. 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 by SM 2550 B.

4. Dissolved oxygen was measured by SM 4500 0 G.

5. The pH was measured by SM 4500 H+ B.

6. Conductance was measured by SM 2510 B.

7. Alkalinity was measured by SM 2320 B.

8. Total hardness was measured by SM 2340 C.

9. 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-82 I R-02-013. Any known deviations were noted
during the study and are reported herein.

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

1. Test Type: 7-day chronic tests with results expressed as IC25 values in g/L KCI or NaCI.

2. Standard Toxicant: Potassium Chloride (KCI crystalline) for Pimephalespromelas.
Sodium Chloride (NaC! crystalline) for Ceriodaphnia dubia.

3. Dilution Water Used: Moderately hard synthetic water.

4. Statistics: ToxCalc software Version 5.0 was used for statistical analyses.
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Sequoyah Nuclear Plant Biomonitoring
May 12-19, 2009

Appendix B

Diffuser Discharge Concentrations of Total Residual Chlorine,

Diffuser Discharge Concentrations of Chemicals Used to
Control Microbiologically Induced Corrosion and Mollusks

During Toxicity Test Sampling
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During Toxicity Test

Sampling,
March 12, 1998 - May 15, 2009

Towerbrom PCL-222 PCL-401 CL-363 Cuprostat-
mg/L 4  mg/L mmg/C PF
TRC Phosphate Copolymer DMAD mg/LAzole

-0.014 0.005 ~~~
- 0011-

- 09~O 0.021
- 0,0 0.015 -

... , 044 0.015

W044 0.015 i -

-- , •: --

0.015 0A69 0.024 0.00Q,6 . -

0.012 0• 's0:O6•> 0.024 , -

0.023 ( ).07() • 0.024 0.120
0.022 J(),68 0.024 -
0.022 ~'06orw 0.024 -
0.025 0.68 0.024 0006> -

0.016 0,067 0.023 (,),.020)

Page 16 of 107



Table B-1. Sequoyah Nuclear. Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During Toxicity Test

Sampling,
March 12, 1998 - May 15, 2009

Date

01/31/2000
02/01/2000
02/02/2000
02/03/2000
02/04/2000
02/05/2000
02/06/2000

07/26/2000
07/27/2000
07/28/2000
07/29/2000
07/30/2000
07/31/2000
08/01/2000

12/11/2000
12/12/2000
12/13/2000
12/14/2000
12/15/2000
12/16/2000
12/17/2000

08/26/2001
08/27/2001
08/28/2001
08/29/2001
08/30/2001
08/31/2001

11/25/2001
11/26/2001
11/27/2001
11/28/2001
11/29/2001
11/30/2001

12/09/2001
12/10/2001
12/11/2001
12/12/2001
12/13/2001
12/14/2001

Towerbrom , -222 PCL-401
mg/L ning/L mg/L
TRC Phosphate Copolymer

<0.002 026 0•009
0.011 ' ,,0 0*028
0.028 00.0 i 0.009
0.008 0.027 0.009
0.006 z0.02-1 0.009

< 0.002 0•027 0.009
< 0.002 0.027, 0.009.

<0.0057 0,0055• 0.019
0.019 0,55 0.019
0.0088 0053 0.018

<0.0088 0ý055 0.019
<0.0076 0o.0'55 0.019
< 0.0152 0•055 0.019
<0.0141 0055 0.019

0.0143 :u<0.025 0.020
0.0092 Wi025 0•g0020

< 0.0120 0.025 0.020
< 0.0087 0,025 0.020
0.0120 0.025 ,/¢ 0.020

< 0.0036 .025 : 0.020
<0.0036 ,0.025 1 0.020

0.017 0.E06N. 7 0.021
<0.0096 O06 . 0.021
<0.0085 0• u , 0.021
<0.0094 0.'59 0.020
<0.0123 0.06• • 0.021
<0.005 M0109)• 0.020

<0.0044 , -
<0.0119 0,024•; 0.02
0.0137 ,023 '0.019
<0.0089 0.0.22. 0.019
0.0132 0.024 0.02

<0.0043 Q0.02 4, 0.02
<0.0042 - ' -

<0.0042 ,
<0.0104 -. -

0.0128 0•0204 0.02
<0.0088 0,02,4 • 0.02
0.0134 00,'•2 , 0.02

Cuprostat-
PF

mg/L
Azole

1090.

0.108

02N
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During Toxicity Test

Sampling,
March 12, 1998 - May 15, 2009

Towerbrom $ PCL 222, PCL-401
mg/L ,:,g/L mg/L
TRC Phosphate Copolymer

< 0.0079 1 0.023>:i 0.02
< 0.0042 0 ,023 0.014

0.0124 0,024 0.014
< 0.0042 +j<:-, -

< 0.0042 - -
< 0.0089 0. 0024 0.014

< 0.004 ~ -, -

< 0.004 W' 0023)>"' 0.023
0.0143 tib.003,, 0.023

< 0.0041 i,2, 'i 0.023
< 0.0041 •'0.024z 4 0.008
< 0.0041 0,024 0.008

-• o"•o58's 0.02
- 0., o•o 0.02
- 0.06 0.019

S 007 Ž 0.02
0, 0056 0.019

<0.0058 ,
<0.0058 o 0.018
0.0092 0.0';• 0.018.
<0.0107 ,. ,.055 '; 0.019
<0.0061 0.019
0.0152 ,0054 0.018

<0.00497 -
0.0153 0o054 0.018
<0.0092 .0o I 0.018
0.0124 00•)53 1) 0.018.
0.0134 00'54 0.018
<0.0042 1'0.054 1 0.018
<0.0035 -
<0.006 (j•' 0•25• 0.019
<0.0118 1 0026oo " 0.020
<0.0063 0•.26 0.020
<0.0034 0.02 0.020
<0.0034 0 026 0.009

<0.0073 -
<0.0189, 0.021
<0.0 117 0.021
<0.0139 0.021

<0.0073 - 0.022

Cuprostat-
PF

mg/L
Azole

Page 18 of 107



Table B- 1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks,

During Toxicity Test Sampling,
March 12, 1998 - May 15, 2009

Date

06/15/2003
06/16/2003
06/17/2003
06/18/2003
06/19/2003
06/20/2003

08/03/2003
08/04/2003
08/05/2003
08/06/2003
08/07/2003
08/08/2003

10/05/2003
10/06/2003
10/07/2003
10/08/2003
10/09/2003
10/10/2003

02/01/2004
02/02/2004
02/03/2004
02/04/2004
02/05/2004
02/06/2004

05/04/2004
05/05/2004
05/06/2004
05/07/2004
05/08/2004
05/09/2004

07/04/2004
07/05/2004
07/06/2004
07/07/2004
07/08/2004
07/09/2004

Towerbrom Pt1,- 2CL-22 PCL-401
mg/L I.• • i1, mg/L
TRC •Phosjphate Copolyrner

< 0.0045 , -

< 0.0037 i:j00 , 0.020
< 0.0048 K0.0412Q< 0.014
< 0.0048 0.041 0.014
< 0.0085 0•:•u0o581 0.020
< 0.0048 1 ,0.05& 0.020
<o.00 o0oso •,<0.000020
<0.0050 :0O5 2 0.020
<0.0051 0.0,Oý0.57/ , 0.020
<0.0084 (05 0.020
0.0129 0 ,057 0.020
0.0153 0057 0.020

<0.0043 ~0'57 0.020
<0.0043 05- 7 0.020
<0.0090 O). (5 7< 0.020
<0.0106 •0.0W.. 0.020
0.0181 0. 02 o 0.022
0.0183 0,026 0.024

0.0093 W c.027 0.009
<0.0034 0.0265 0.009
<0.0034 0026 0.009
0.0124 00206 0.009
<0.0034 0,026O• 0.009
0.0105 0,026. 0.009

<0.0123 0.02o 0.019
<0.00144 0,026 0.014
<0.0146 (1 O 37 0.001
0.0227 0,:,8 . 0.020
0.016 0026 0.021

<0.0104 0.' X 0.020

0.0217- (O7 •0.019
<0.0085 0,0o7 0.020
<0.0077 0'0s 3 0.020
0.0252 O056ý 0.019
0.0223 7 0.019
0.00182 0'05•7 0.020

Cuprostat-
PF

mg/L
Azole
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During Toxicity Test

Sampling,
March 12, 1998 - May 15, 2009

Date Sodiumy> Towerbrom PCL222 PCL-401 ,C,"36 Cuprostat-PF -11<I0M.. Nalc-o H l
Hyp\ochlorlt mg/L mg/L IAngJL mg/L . .igL 73551 .. ý

, TRC lhosphate Copolymer M P )MA ,I Azole ua'l t mg/L I
•mg/ g[ +•,1EO/PO .

FR G~

11/07/2004O- s<~ 0187 0O00" 0.014 , -

11/08/2004 <0.0192 0.030 -

11/09/2004 <0.0233 o.048 0.016 04 1)
11/10/2004 <0.0149 0.047 0.016 0.041
fl/] 1/2004 <0.0149 o 0.017 ("i < - p0,043
11/12/2004 <0.0253 0.048 0.017T - 0.042

02/06/2005 <0.0042 0.028 0.010 ,-
02/07/2005 <0.0116 0.028 0.010 , 0:007
02/08/2005 <0.0080 0,028 0.010 .
02/09/2005 0.0295 0.010 ..
02/20/2005 <0.0042 0.628 0.010 '

02/11/2005 0.01553 0.010 0 0014

06/30/2005 0.0063 '
06/06/2005 0.00143 2.
06/07/2005 [ . 0.0103 • - 0
06/08/2005 0.0295 00 0
06/09/2005 0.0129 ,.
06/10/2005 , , 0.0184 ,
07/17/2005 i• •T••:i•• N'•••••:;•• 0.0109 020.009 N••2

11/16/2005 0.0234 .0- 009 ,

07/19/2005 .0.0231.009 0:....07/20/2005 0.0209••;?i•;•7X 0.026• ..............9 0.014 •0;
07/21/2005 0.0242-,•¢ 0.026 0.009, -~;•tii}

07/22/2005 ,• ,"................ 0.0238 0. 05 0.018 •: ••0.014

1013012005 [$,••;+:,i 0.0068 ....... -,•
10/31/2005 I };i :,?: " •': • 0.011l2 - ...'.......••-,:> ••~f'
11/01/2005 I$ :.;• 0.0104 0.........
I11I02/2005 I ' 0.0104 0A).i•i
11/03/2005 1•0.0117 0,,0,*'•.
11/04/2005 .0.0165 " ().0••.•,!~~

11/15/2005 • 7•0.0256 . .......... " -:<¢ t;•
11/16/2005 0.0234 I•'••• ..... •;
11/17/2005 i • 0.0231 ';: 7"

11/18/2005 0.0200
11/19/2005 ~ ~ 0.0116
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Table B- I (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks,

During Toxicity Test Sampling,
March 12, 1998- May 15, 2009

,PCL-401
mg/L

Copolymer

Cuprostat-PF
mg/L
Azole

11/12/2006
11/13/2006
11/14/2006
11/15/2006
11/16/2006
11/17/2006

0.0055
0.0068
0.0143
0.0068
0.0267
0.0222

11/26/2006
11/27/2006
11/28/2006
11/29/2006
11/30/2006
12/01/2006

0.0188
0.0138
0.0120
0.0288
0.0376
0.0187

05/28/07
05/29/07
05/30/07
05/31/07
06/01/07
06/02/07

0.0084
0.0103
0.0164
0.0305

Nalco H1•.1 i50M MSW
73551 rn L'J. 101
mg/L Qual mg/L

EO/PO Phosphate

- . 0.037 -

- 0.037 -

- 0.037 -

- :Oý037 -

S0-.0 15

- 0.0~ -t 0.015

0.017 0.0O"d5 0.015
- 0,06 0.015

0.017 00'36 0.015-
- 0o.o15

0.017 -
- 0.0*41>~ -

0.018 0.04,1 0.030
- W 1041 0.030
- 0,0041 0.030

.12/02/07 0.0241

12/03/07 0.0128
12/04/07 0.0238
12/05/07 0.0158
12/06/07 0.0162
12/07/07 0.0175

04/13/08 0.0039
04/14/08 . 0.0124 .
04/15/08 0.0229 :
04/16/08 0.00143
04/17/08 0.0120
04/18/08 0.0149 ,

10/26/08 2 0.0260 .<.

10/27/08 0.0151 -

10/28/08 N.•,:.K.>/</ 0.0172 <, ¾< -

10/29/08 >• ¾ - 0.0154 i -

10/30/08 2 -

10/31/08 0.0086 •, • -
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Dis'charge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During Toxicity Test

Sampling,
March 12,.1998 -May 15, 2009

Date odium Towerbro CL222 PCL-401

IHlypochlorite mg/L 1n L I mg/L
.TRC Phsphae I Copolymer

02/08/09 0.0197 Y -

02/09/09 0.0237 : •

02/10/09 0.0104 -

02/11/09 0.0155 -

02/12/09 0.0106 -

02/13/09 < J -. ,

05/10/09 0.0129
05/11109 0.0415 • ." -

05/12/09 0.0053 -

05/13/09 •.0.0049-

05/14/09 <0.0141605/15/09 <0.0160-• I•

Cuprostat-PF I+-•130M Nalco H-150M MSW
mg/L nigm• 73551 111,,t. 101

Azole Quat mg/L ... ua2 mg/L
EO/PO Pa 7mh Is•::•" EOPO • •: ... Phosphate

, 0.017 , .
0.017 - -~

0.021
2! 0.017 ,-. -

-'2 7 .......2 2 -

... 2'< - •0.0446

- . ...... 2: 0.0396
0...3...
o 0 3
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*Sequoyah Nuclear Plant Biomonitoring
May 12-19, 2009

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets
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BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of I
I I.

Client: TVA

Project Name: Sequoyah NP Toxicity

P.O. Number: N/A

Facility Sampled: Sequoyah NP

NPDES Number: TN0026450

Collected By: Chevy Williams, Ben Mitchell, Adam Deimling

Environmental Testing Solution, Inc.
351 Depot Street.

Asheville, NC

28801

Phone: 828-350-9364

Delivered By (Circle One);

FedEx UPS Bus Client

Other (specify): Sonic Delivery

General Comments:
Chevy-Williams:
Ben Mitchell : .
Adam Deimling:__________---
Metals Analyzed. Samples remained on ice through out
sampling and transpott to lab.

Fax: 828-350-9368

Field Identification / Grab/Comp. Collection Date/Time Container Flow R Ee?4
Sample Description Number & MGD Rain Event? Laboratory Use

Volume (Mark as Appropriate)
Collected . •_ "

Date Time Yes If Yes, No Trace ETS Lg Arrival By Time Appear-..
(EST) InhsNumber Temp. ac

SQN-101-TOX Comp 05/10/09-05/11/09 0859- 2 (2.5gal) V_.__ __/ ,0____.O C • ,\..

SQN-INT-TOX Comp 05/10/09-05/I1/09 0933- 1 (2.5 gal NA 1 0.0.
0833- 1(25 gl) A"00 "

Sample Custody -Fill In From Top Down . (2u.io -ý-e.4 . l

Relinquished By (Signature): Date/Time Received By (Signature): Dat /Tme 0• •

Chevy Will'• 05/11/09 /,) • Sonic Delivery 05/11/09

Sonic Delivery 05/11/09 ETS 05/11/09
.Q. [ 0 'Q- Lx- tr L-r

Instructions: Clients should fill in all areas except those in the "Laboratory Use" block. Biomonitoring samples are preserved by storing them at 6°C and shipping them in ice. The hold time for
each sample is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time
frame. Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the'following Monday.



an

BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1
'-I ', U

Client: TVA

Project Name: Sequoyah NP Toxicity

P.O. Number: N/A

Facility Sampled: Sequoyah NP

NPDES Number: TN0026450

Collected By: Chevy Williams, Ben Mitchell, Adam Deimling

Environmental Testing Solution; Inc.
351 Depot Street.

Asheville, NC

28801

Phone: 828-350-9364

Delivered By (Circle One):

FedEx UPS Bus Client

Other (specify): Sonic Delivery

General Commen• (7•/ ,/.,/ ,
Chevy Williams: __. 1 f 4 .
Ben Mitchell:
Adam Deimling:_ _ _ _ _
Metals Analyzed. Samples remained on ice through out
sampling and transport to lab.

Fax: 828-350-9368

Field Identification / Grab/Comp. Collection Date/Time Container Flow 5-44 q
Sample Description Number & MGD Rain Event?

Volume (Mark as Appropriate)
Collected

Date Time -. Yes if Yes, No Trace ETS Log Arrival By Time Appear.
(EST) . - Inches Number Temp. ance

SQN-101-TOX Comp 05/12/09-05/13/09 0821 - 2 (2.5gal) As20721 AM" TP% 3141 0

SQN-INT-TOX Comp 05/12/09-05/13/09 0839- 1(2.5 gal) NA O/?$l3.10 z2." , ' ,thz

Sample Custody - Fill In From Top Down -D a 1 =7-1 te/me
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time C(OA•

Chevy WiUiams/')A 05/13/09 /103 5 6's Sonic Delivery 05/13/09 cy

Sonic Delivery 05/13/09 ETS / 05/13/09

Instructions: Clients should fill in all areas except those in the "Laboratory Use" block. Biomonitoring samples are preserved by storing them at 61C and shipping them in ice. The hold time for
each sample is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time
frame. Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.
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BIOMONITORING CHAIN OF CUSTODY RECORD Page I of 1
-l
CS Client: TVA

Project Name: Sequoyah NP Toxicity

P.O. Number: N/A

Facility Sampled: Sequoyah NP

NPDES Number: TN0026450

Collected By Chevy Williams, Ben Mitchell, Adam Deimling

Environmental Testing Solution, Inc.
351 Depot Street.

Asheville, NC

28801

Phone: 828-350-9364

FedEx UPS Bus Client

Delivered By (Circle One):

Other (specify): Sonic Delivery

General Comments, .
Chevy, Williams: I-,,,_/1w,

Ben Mitchell _-__ .__
Adam Deimling:
Metals samples taken. Samples remained on ice through
out sampling and transport to lab.

Fax: 828-350-9368

Chevy William~~6~~ia 05/15/09 Sonic Delivery 05/15/09

/10 "b
Sonic Delivery 05/15/09 ETS 05/15/09Sonc-RUAr•) *A• Er (,4 g"f •,24 e.'

Instructions: Clients should fill in all areas except those in the "Laboratory Use" block. Biomonitoring samples are preserved by storing them at 61C and shipping them in ice. The hold time for
each sample is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time
frame. Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.
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Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas

Page 1 of 6

Client: TVA
Facility: Seguovah Nuclear Plant
NPDES #: TN 0026450
Project #: s-44-

County: Hamilton
Treatment: Non-treated
Outfall: 101

Dilution preparation information: Comments:
Dilution prep (%) 1 1.3 22.6 45.2 72.6 100

Effluent volume (mL) 282.5 565 1130 1815 .2500

Diluent volume (mL) 2217.5 1935 1370 685 0

Total volume (mL) 2500 2500 2500 2500 2500

Test organism information: Test information:
Organism age: 20. Ws AQA O Randomizing template: "*LLoU
Date and times organisms O- N 1A o0 Incubator number and
were born between: shelf location: ___._

Organism source: • 'xS•zb. Pe S•- \\' Artemia CHM number: al 444iE4

Transfer bowl information: pH = SU Temperature = °C Date / Time in: cos -t.o'% m~oo
__ __ __ _l." 24. Date / Time out: oS. -l-d ' IV.ZO

Average transfer volume: Total drying time: IA.ILS ,?
0. T"-• - Initial oven temperature: to ',

Final oven temperature: (0\'L

Daily feeding and renewal information:

Day Date Morning feeding Afternoon feeding Test initiation, renewal, Sample MHSW
or termination numbers used batch used

Time Analyst Time Analyst Time Analyst

0 S. S.1,C 01 O4oo VLASzIo t - O\ -CovýPA

2__ ost~l o~a 4 u .. I-t 7-ý 60ko CL. cfos Qa.Oq .O 41 O~.lt

6 0 b nq nc le.. 6 -L4 0'51 0S. 4Z.- 01

7 Sm - ___A

Control information: Acceptance criteria Summary of test endpoints:
% Mortality: .07. I 20% 7-day LC5 o I IpO7.
Average weight per initial larvae: l.61,2 NOEC z_.. b__.
Average weight per surviving larvae: 0.1, > 0.25 m/larvae LOEC q15.-76

ChV 3,z -7a
IC 25 )i toot
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Page 2 of 6

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

Date: OS.-1.OoO

Survival and Growth Data
Day CONTROL 11.3% 22.6%

A -B C D E F G. H I J K L
0 0(0 (0 IQ /0 (0 /0 (0 /0 /0 /0 zO '0

t (O 1) 10 10 to /0 /0 /0 /Q /0 ,0 (0

2 C. o11 10 0 to to /i /0 10t

2 ro lo to Q) tO -g • ' I b () 1O 1O to 1(3 (

3 ~~~~1 1 ý 1 .0 1 ,0 10 to to Ic
4 o10 t0 010 0 O , /0 /Q 10 /0 to I C
5

IO Io Ib 1O /b gt •lb /0 /0 /0 /0 10.

6 1 (0 (t I0 to I 1(3 00 10 q Aft /0
7 war"

010 to 101 /0 t /0 I 0 to t0 1 (/)

A = Pan weight (mg) ,. --

Tray color code:: 15.-sl 1, % I3.' •. so I1.4o )4.S'0 I1.3 0 U S6g RL57o 1q7.' 1 1.l3 13Aiqo
Analyst: _ mr-~ A 2) 't '

Date: 0 ._4" -Db _

B = Pan + Larvae weight

Analyst: frv''
Date: t,,_
C = Larvae weight (mg)
=B-A• , o I., . ;. , .S 1 . ".1 . 175 .1 .,

Weight per initial number
of larvae (rag)
= C / Initial number of larvae '" ~0 x'.

4,
'~ 4,

,' ,~,

0 0'
A P

Average Percent
weight per. reduction

initial from control 0 -1
number of (%)
larvae (ag)

-. 1 " - V. - i.-1 j - U .5*

Comment codes: c = clear, d =dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
Ig = unusually large, d&r = decanted and returned, w = wounded.

Calculations and data reviewed:

Comments:
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DE:TS

Page 3 of 6

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

Date: O- Q--o4

~Vun'ivaI and Grnwth Data
Day 45.2% 72.6% 100%

M N 0 P Q R S T U V W X
00/ t (0 /1 10 /0 10 1O /0 t O /a /0 /0

II

'0 IC to to 10 10 to ./D to 10/ /0 (0

2 /10 0 10 (0 IJ /0 1 Q 1 0. /0 to 1o t 0

3 1t 10 10 10 to C0 /0 /0 '0 /0
4 (0 t 0 to /0 tO o 0 /0 /0 0 (0 /0
.5 10 1 qj" afd 1-0 L) 0 1o q J•O 10
6 1 0 D t1 to I 1 tO 1 0 to to 9 0 to

7 - ___

I0 - to I( to 1(3 /0 1C 9 /0 10

A = Pan weight (mg) liftt
Tray color code:: 1-. M .' j 3.4o 1o09- 131; 1-).1.g R ).lI )5.9ý 14,33 13.6q
Analyst: . i)3 OIq
Date: __ _- _ __O_ _

B = Pan + Larvae weight
Analyst:(mg) b"-p ,

Date: "f"4G-'* .
C = Larvae weight (mg)
=B-A

Weight per initial number , • •7 A, > , 0
C/ Initialnumber of larvae \" \" \9 \" \ 4"

Average Percent
weight per reduction
initial from control
number of (%)
larvae (mg)

Comment codes: c = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
Ig = unusually large, d&r = decanted and returned, w = wounded. d d

Calculations and data reviewed: _k

Comments:
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ETTS
Page 4 of 6

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

Date: OS-12-O0

Survival and Growth Data
Day 100% Intake

Y Z AA BB
0i

/0 tD 10 /0
1

/6 to /0 to
2 to I I

5 S A F, q r -I'

7 - U- 1Atl

A = Pan weight (mg) i

Tray color code:: ali 31 JLI-Iil RL5' J1.141
Analyst:
Date: 05- "- OR
B = Pan + Larvae weight(rag) S lI.q q• ql
Analyst: q q.
Date: D Y .0" bA

C = Larvae weight (mg)
=B-A

2.1Z. Y .z.L a '4 ,,1

Weight per initial number
of larvae (mg)
= C / Initial number of larvae 0 '0

Average" .1 Percent
weight per reduction
initial from control o" ' A.•. 27.
number ofj (%)
larvae (mg)

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

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

Calculations and data reviewed:
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TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated

May 12-19, 2009

Pimephalespromelas Chronic Whole Effluent Toxicity Test
EPA-821-R-02-013, Method 1000.0

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

EnvironmentaI Testing Solutions, Inc. Pronject number,. 5444

.Res'eiwed by: (I_ _ _
Not for Compliance Assessment, Internal Laboratory QC

Cascratrntion (%) Replicatoe laiial number of F"i". aumber of A -Pan weigbt B - Faa + Larvae LarAun aig•t (iag) Weight I Surviviag Me$. elit / Codafideat fvlarlada. Weight / l.a .i omober Ma M.srvival Meaweitlgt I • t of of eeret red . frrn
larvae larvae (mg) -eghtlmJ) -A-B ..tub-flarvae(ag) S.rviriag.aomberf iw,,, 'fe ularvuel(ng) (%) Iaitial .m.her of v-0atin. u ..a, control %)larvae (iag) ., ,,.()•lre( m ,¢-.

A 10 10 14.87 22.17 7.30 0.730 0.730
Control B 10 10 13186 20.70 6.84 0.684 0.768 11.8 0.684 1

C 10 i 0 15.01 23.96 8.95 0.895 0.895 100.0 0.768 11.9 Not appicable

D 10 . 10 12.40 20.01 7.61 0.761 0.761

E 10 10 14.50 22.03 7.53 0.753 0.753
11.3% F 10 9 13.70 20.25 6.55 0.728 0.730 2.2 0.65597.5 0.712 5.8 7.2

G to 10 13.68 20.91 7.23 0.723 0.723
H 10 10 14.50 21.67 7.17 0.717 0.717
I o0 10 13.91 20.45 6.54 0.654 0.654

22.6% t 0o 9 13.27 20.50 7.23 0.803 0.723 9.8 0.723 97.5 0.703 6.9 8.5
K 10 10 15.13 21.86 6.73 0.673 0.673
L 10 10 13.90 21.50 7.60 0.760 0.760
M 10 10 13.89 20.35 6.46 0.646 0.646

N 10 10 13.97 20.81 6.84 .0.684 0.672 4.5 0.684 0.654 3.1 14.8
0 10 9 13.70 20.08 6.38 0.709 0.638
P 10 10 14.08 20.57 6.49 0.649 0.649 1
Q 10 t0 13.72 20.37 6.65 0.665 0.665

72.6% R 10 10 15.75 22.07 6.32 0.632 0.639 4.3 0.632___._____0__6_____4.0656100.0 0.639 4.3 16.7S 10 10 14,24 20.80 6.56 0.656 0.656

T 10 . 10 14.28 20.31 6.03 0.603 0.603
U 10 10 14.94 22.17 .7.23 0.723 0.723

100% V 10 9 15.87 21.91 6.04 0.671 0.684 5.2 0.604 97.5 0.667 8.2 13.1
W 10 10 14.33 21.33 7.00 0.700 0.700
X 10 10 13.69 20.10 6.41 0.641 0.641
Y 10 3 13.79 15.91 2.12 0.707 0.212

10% Ztke10 "4 14.14 16.99 2.85 0.712 064830.28510o Inta42.8 071 0.764 8.3 1 02550.0 0.390 43.2 49.2
AA 10 6 14.85 19.81 4.96 0.827 0.496
BB 10 7 13.49 19.16 5.67 0.810 0.567

Outrfll 101:
Dunnett's MSD value:
PMSD:

Intake:
Dunuett's MSD value:
PMSD:

0.0890
11.6

0.1860
24.2

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 (10th percentile) = 12%.

Upper PMSD bound determined by USEPA (90th percentile) = 30%.

Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Interlaborasory Variability Study (USEPA, 2001 a; USEPA., 2001b).

USEPA. 2001a, 2001b. Final Report. Interlaboratory Variability Study of EPA Short-tern Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes I and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OR l.
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SEnvironmental Testing Solutions0 Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated

May 12-19, 2009
Statistical Analyses

ri

Larval Fish Growth and Survival Test-7 Day Growth

Start Date: 5/12/2009 Test ID: PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101
End Date: 5/19/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:

Conc-% 1 2 "3 4
D-Control 0.7300 0.6840 0.8950 0.7610

11.3 0.7530 0.6550 0.7230 0.7170
22.6 0.6540 0.7230 0.6730 0.7600
45.2 0.6460 0.6840 0.6380 0.6490
72.6 0.6650 0.6320 0.6560 0.6030
100 0.7230 0.6040 0.7000 0.6410

Intake 0.2120 0.2850 0.4960 0.5670

Transform: Untransformed I-Tailed Isotonic
Conc-% Mean - N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.7675 1.0000 0 7675. 0.6840 0.8950 11.817 4 0.7675 1.0000

11.3 0.7120 0.9277 0.7120 0.6550 0.7530 5.777 4 1.502 2.410 - 0.0890 0.7120 0.9277
22.6 0.7025 0.9153 0.7025. 0.6540 0.7600 6.851 4 1.760 2.410 0.0890 0.7025 0.9153

*45.2 0.6543 0.8524 . 0.6543 0.6380 0.6840 3.113 4 3.066 2.410 0.0890 0.6543 0.8524
*72.6 0.6390 0.8326 0.6390 0.6030 0.6650 4.343 4 3.479 2.410 0.0890 0.6530 0.8508
*100 0.6670 0.8691 0.6670 0.6040 0.7230 8.152 4 2.721 2.410 0.0890 0.6530 0.8508

Intake 0.3900 0.5081 0.3900 0.2120 0.5670 43.230 4

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97087646 0.884 0.63537989 1.21808683

Bartlett's Test indicates equal variances (p 0.23) 6.92620468 15.0862722
Hypothesis Test (I-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 22.6 45.2 31.9612265 4.42477876 0.08902763 0.11599692 0.00884297 0.00272926 0.0292745 5,18
Treatments vs D-Control

Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) .Skew
IC05* - 7.813
ICIO 28.104
IC15 >100
IC20 >100
IC25 >100
IC40 >100

IC50 >100
* indicates IC estimate less than the lowest concentration

sqn101_05-12-O9data
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
Non-treated

May 12-19, 2009

F

- Environmental Testng Solutions, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival
Start Date: 5/12/2009 Test ID: PpFRCR • Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
End Date: 5/19/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:

Conc-% 1 2 3 4
D-Control 1.0000 1.0000 1.0000 1.0000

11.3 1.0000 0.9000 1.0000 1.0000
22.6 1.0000 0.9000 1.0000 1.0000
45.2 1.0000 1.0000 0.9000 1.0000
72.6 1.0000 1.0000 1.0000 1.0000
100 1.0000 0.9000 1.0000 1;000

Intake 0.3000 0.4000 0.6000 0.7000

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 1.4120 1.4120 0.000 4

11.3 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4
22.6 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4
45.2 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4
72.6 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4
100 0.9750, 0.9750 1.3713 1.2490 1.4120 5.942 4

*Intake 0.5000 0.5000 0.7854 0.5796 0.9912 23.814 4 6.701 2.353 0.2201

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93208891 0.749 3.38354E-16 0.88161324
Equality of variance cannot be confirmed
Hypothesis Test (I-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Heteroscedastic t Test indicates significant differences 0.11179766 0.11466427 0.78530011 0.01749093 5.4E-04 1,6
Treatments vs D-Control

sqnl 01_05-12-09data
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
Non-treated

May 12-19, 2009
0

Statistical Analyses

Environmental Testing Solutions, Inc.

Start Date: 5/12/2009
End Date: 5/19/2009
Sample Date:

Test ID: PpFRC]
Lab ID: ETS-En
Protocol: FWCWI

Larval Fish Growth and Survival Test-7 Day Growth
R Sample ID:
vir. Testing Sol. Sample Type:
R-EPA-82I-R-02-013 Test Species:

TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
DMR-Discharge Monitoring Report
PP-Pimephales promelas

Comments:
Conc-% 1 2 3 4
D-Control 0.7300 0.6840 0.8950 0.7610

11.3 0.7530 0.6550 0.7230 0.7170
22.6 0.6540 0.7230 0.6730 0.7600
45.2 0.6460 0.6840 0.6380 0.6490
72.6 0.6650 0.6320 0.6560 0.6030

100 0.7230 0.6040 0.7000 0.6410
Intake 0.2120 .0.2850 0.4960 0.5670

Transform: Untransformed ]-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 0.7675 1.0000 0.7675 0.6840 0.8950 11.817 4

11.3 0.7120 0.9277 0.7120 0.6550 0.7530 5.777 4
22.6 0.7025 0.9153 0.7025 0.6540 .0.7600 6.851 4
45.2 0.6543 0.8524 0.6543 0.6380 0.6840 3.113 4
72.6 0.6390 0.8326 0.6390 0.6030 0.6650 4.343 4
100 0.6670 0.8691 0.6670 0.6040 0.7230 8.152 4

*Intake 0.3900 0.5081 0.3900 0.2120 0.5670 43.230 . 4 3.944 1.943 0.1860

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94991392 0.749 0.13317371.. -1.3590747
F-Test indicates equal variances (p = 0.34) 3.45560646 47.4672279
Hypothesis Test (I-tail, 0.05)
Homoscedastic t Test indicates significant differences
Treatments vs D-Control

MSDu MSDp MSB MSE F-Prob df
0.•18600391 0.24235037 0.2850125 0.01832517 0.00759199 1,6

sqn101_05-12-O9data



Environmental Testing Solutions, Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101 - Non-treated
May 12-19, 2009

Pimephalespromelas Chronic Whole Effluent Toxicity Test

EPA-821-R-02-013, Method 1000.0

Daily Chemical Analyses

Project number: 5444

Reviewed by:

Concentration Parameter Day 0 Day Da 2 Da 3 Da 4 Da 5 Da 6
Initial IFinalI Initial IFinai Initial Final Initial Final Initial IFinal IInitial IFina Inita FIna

PH (SU 7.321 7.281 7.601 7.15 7.65 7.-13 7.58 730 7.601 7.441 7.431 7.381 7.661 7.0
DO (m8/L) 3.51 7.41 7.61 7.4 7.4ý 7.5 7.7 7.5 7.81 7.51 7.61 7.31 7.41 6.9
Conductivity (pmhos/cm) • 3 302 3383

Control Alkalinity (mgIL CaCO3) 61 616
Hardness (mg/L CaCO3) 92 888

Temperature(T '24.8 24.8 24.8 24.5 24.7 24.5 24.7 24.5 24.7 24.5 24.7 24.5 24.8 24.6
PHl (SU) 7.47 7.21 7.40 7.22 7.39 7.12 7.26 7.30 7.41 7.36 7.50 7.33 7.42 7.01

11.3% DO (. L), 7.5 7.3 76 72 7.6 7.3 7.8 7.5 8.0 7.4 7.7 7.4 7.5 6.9
Conductivity ( bmhos/cm) 293 29 284 298 30' 300

Temperature (C) 24.8 24.9 24.8 24.5 24.7 24.5 24.7 24.7 24.7 24.2 24.7 24.5 24.8 24.6
P11 (SU) 7.47 7.18 . 7.41 7.15 7.37 7.09, 7.26 7.30 7.40, 7.34, 7.49 7.33 7.41 7.03
DO L 7.5 7.1 77 71 7.6 7.3 7.8 7.5 8.1 7.7 7.4 7.5 6.8

22.6% Conductivi hascm 2 268 279 286 28 287

______Temperature (C) 24.8 25.1 24.8 24.3 24.7 24.3 24.7 24.7 24.8 242.28 244.28 24.5
PH (SU) . . 7.47 7.19 7.41 7.15 7.31 7.09 7.23 7.30 7.36 735.45 728.37 6.99

42% DO (mzL) 7.7 71 77 71 76 72 78 74 80 747 76 68
Conductivity (jumhos/cm) 247 243 234 243 247 243 24

______Temperature (C) 24.8 24.8 248.27 24ý7 24.2 24.7 248.29 245.28 2448 24 24.5
pH (SU) 7.46 712 .35 7.12 7.27 7.09 7.18 729.30 734.42 72.32 6.97

72.6% DO(mg/L) 7.7 727 7.1 7.7 73 79 758 747 7.8 68
Conductivi hos/cm 205 202 189 196 196 196 199
_________ emertue C) . 4.8 24.829 24.5 24.7 24 6 2746 24.9 24.5 2484. 24.9 24.6

pH (SU) 7.391 7.131 7.30 7..12 7.19 74 7.141 7231 7.24 7.3 7.36 7.4 7.261 6.95
*DO (nu/L) . 7.71 7.1 7.7 7.1 7.7 75.81 7 7.81 7.31 7.71 7.31 7.81 6.8

Conductivity (pzmhos/cm) 156 5 145 1521614 4

100% Alkalinity (mg/L CaCO3) 6 57 50-
Hardness (mg/L CaCO3) 6 62 60
Total Residual Chlorine (n,/L) <0.0 <0 1<0.10

Temperature ('C) 24.81 24.91 24.91 24.5 24.71 24.41 24.7 24.6 25.01 24.61 24.91 24.61 24.91 24..6
PH1 (SU) 7.391 7.151 7.301 7.05 7.171 7.011 7.11 7.24 7.221 7.251 7.341 7.231 7.25 6.97
DO(mg/L) 7.8 7.2 7.7 7.1 7.8 7.4 7.9 7.5 7.8 7.3 7.7 7.4 7.8 6.8

* Conductivity (pmhos/cm) 15 15213 1 1414
100% Intake Alkalinity (mg/L CaCOA53) 5 52

Hardness (mg/L CaCO) 6 64
Total Residual Chlorine (mg/L) <0.10 <0. .

______ I_ Temperature (T) 24.81 24.71 24.91 24.6 124.91 24.61 . 24.6 2 4.7 25.11 24.51 24.81 24.41 24.91 24.5
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Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant - Non-treated

Dailv Chemistrv:

Date: oS- 12-c.A

F

l Day I
I 0

I -0 I A-i AA: I N, I
Analyst I r'

Concentration Parameter
CONTROL pH (S.U.)

I- -*u---*=-----
DO (mg/L)
Conductivity
(Amhos/cm)
Alkalinity
(mg CaCO 3/L)

.. 1.
Hardness •
(Mg C C- 31)

-Temnerature (°C'J A. . L'I.• !
Teprtr ('Q
DH (S.U.) -I-3. 3q

11.3% DO (mg/L)
Conductivity [
(Iimhos/cm) -i3 3 -4.V6-". 1
Temperature (MC)

i S
pH (S.U.) 1t. L",-1 11 "-4 I : i-4 1I1 ~• I ~.s- II ~O'I I

IS 1 -4-3- 1 '-M I

22.6% DO (ma/L)
Conductivity j ,

(jimho lm) O

.1 1 ~- -3

Temperature (MC) 'L4. k II
i S

pH (S.U.) -4 .II 4 I -4-.1 II T .s I II 3O4 1 Ii

45.2% DO (mg/L)
Conductivity [-
(gmhs/cm

-41.7 -7 .7 .-_ ' _ +6 1 ."

I

Temperature (MC)
- -- - .1~

DH (S.U.) "-4.. . II "-1.,13 1 ",.3 ' r 11 -1 -, 19 2" I t
6. LK...41 I = I - I -

72.6% DO (me/L)

Conductivity I_ -

a -q~ I • I. j'-." "¢ J-4.7 §~ 11 _4 1 4- 1 4.
Temperature ('CQ L•-i. II -

S - - - - l . • II .. . I1
nH (S.UD 31 -- 13 1 - .311 1 7 @ '' 7 1 1 "4&
pH-- (S.../

100% DO (mg/L) 7; .1
Conductivity

Alkalinity
(Mg CaCO3IL) 65___

Hardness
(mg CaCO3/L) ____

TR chlorine (mgfL) -4 .1

5'1
SLj16 .

.( 0.il

i e e- au , . i'

1

1 Page 36 of 107

Temperature - ('Q & ---- " I II " • " " " " 2 . . . .

00% Intake
oH (S.U.) -:L -q II • s - "7 • • q ~ o • I • 1 7 ! I "• o0

m

S77 -.-
1----I

DO (mg/L) II -~

Conductivity) 3
(jpmhosl/cm)_ ____

Alkalinity.
(Mg CaCW3 L) ___1_

Hardness (L

(mg CaC0 31L) ____

TR chlorine (mg/L) 4<0.10

)L4 3
"LI-

Temperature (00 2q,244
Intial Finl Initial Final Inital Final
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4.,•[ll I-rZ;•l• Itrij JttmlI

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

Date: C'S- rz -Ot

I Day II - II 3 I 4 I 5 I 6 I
I- I ,, | m

Analyst I a I! i II . 1 • II I ~ II -' __ I

Concen- Parameter
tration I

CONTROL pH (S.U.)
DO (rag/L)

I -.. L II *!-t-J I ,-•t• II coo & b I

Conductivity
(g±nihos/cm)
Alkalinity
(mg CaCO3/L)
Hardness
(mg CaCO3/L)

•.3A320 33 8X4

[Temnerature (ofl
Teprtr (- C)

i.T4 (• IT *i
I UAA I•,•Jl i

pH SU). . p
11.3% DO (mW/L)

Conductivity
(umhos/cm)

.! .L_
M 1 30.9. 11,46

Temnirnt.,rp (°C'I

Temperature (0c) .- 1 "'. ,.1- L 4.1l~.
pH (S.U.) 4.3 94 -7 4i I3

22.6% DO (•.g"L)
Conductivity
(g1mhos/cm)
Temperature ('C) A ). .. bL *. *4 -. {
pH (S.U.)

45.2% DO m g lt Q. 4 - t.
Conductivity 2_ 7

________Temperature ('C) 71 t~ .A iS 24a '. 2*
.•T,,l /Q r T II *7.29 I ~ I ~ I ThI~ II b.~'tf IpH SU( . .)

• -- :; - - ;. - - ;; •72.6% DO (mv/L)
Conductivity
(prnhos/cm)

"tq.• 1%-.9 I aP,

•L4 ok ", ."L..i e--e- ature-- - (
0
C p

]-ITempea-ure-'C) 4 • - . ii • I II

nn-. (£ r r 'i ." , ii .~ I• i •-•,• I i 1.L II L IRH (SU). .
I

100% DO (mrg/L)
Conductivity

Alkalinity

Hardness

TR Chlorine (mg/L)
Temperature (0 C0

uiz WJ3.8
LA~

r

mm
6C)~z

"_01. 6• I"q L,'1, I
II -- . . .-& -- - - 1SI•

nil (S.U.A I rt .1 -. -3 I -4. .,•]•lpH.... )
100%
Intake

DO (mg•,)
Conductivity I
Alkalinity 3
(mg CaCO3L)

Hardness(mag CaCO3/L)

TR chlorine (mg/L)
Temperature (0C)

.4.-4.g
"q•. L)-~ zt uA

T9$
I

•tk' II dJ.-/ II ,a -

Initial 11 Final A Initial Final Initial I Final Initial tFinal
Page 37 of 107
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Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia

Client: TVA
Facility: Se uoyah Nuclear Plant
NPDES #: TN 0026450
Project #: -34'4 4

County: Hamilton
Treatment: Non-treated
Outfall: 101

Dilution preparation information: Comments:
Dilution prep (%) 11.3 22.6 45.2 72.6 100

Effluent volume (mL) 282.5 565 1130 1815 2500

Diluent volume (mL) 2217.5 1935 1370 685 0

Total volume (mL) 2500 2500 2500 2500 2500

Test organism source information: Test information:
Organism age: < 24-hours old Randomizing template color: f:g~de-
Date and times organisms were born o vi.- b 01-60o 0A40 Incubator number and shelf
between: location:
Culture board: o5-cf..t- A_,

Replicate number: 1 2 1 3 4 5 6 1 5 9 10 YWTbatch: 7q4Z"ji'i

Culture board cup number: 3 - 0 IS I- 1' I M IV I Tl I a 1-S I
Transfer bowl information: pH = -. ' SU Temperature = "A.. 'C Selenastrum batch: D. -

Daily renewal information:

Day Date Test initiation, MHSW Sample numbers Analyst
renewal, or batch used used

termination time

0 C6- 1L-CA 0Q%$0 os-oo0-' A% CA'0o %.o' *OIL._

I _ __-_ __o%_ 0_ _o oS-o0o6' IN oSiA-\ 4-0'L-

oeb- 1A ( 60o a s-&1v01 OR Sos . 2ot *

2 %sI- Oci L%0 D- 10% - 0• J _LOUC4t -b[ . 0 V-• 4- 0

4 05-16-0`\ Oct_ OS- 1%-0% a atass o',., 0"13

7 os- 1-01 * '-7nOS jzD

.6

6 os- t,- to -01• 0&-a-0q O0 ,'.ý t 0)7-4-6'5

Control information: 1 2 Acceptance criteria Summary of test endpoints:
% of Male Adults: 07.- 017. 520% 7-day LC50 100'r.
% Adults having 3Pd Broods: /007, /007, a 80% NOEC I boi"
% Mortality: T. 07. 520% LOEC > 100".
Mean Offspring/Female: 3. 0 'as. 1 > 15.0 offspring/female ChV > 1O00.

%CV: 33.t7. 4.17J <40.0% . 1C25 >_1007,1

Page 38 of 107
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Species: Ceriodaphnia dubia
Client: Sequoyah Nuclear Plant - Non-treated

CONTROL -1 Surv

Date: ; i1_-o•

'ival and Reproduction Data

Replicate number
Day 1 2 3 4 5 6 7 8 9 10

I Young produced _ QC 0 0 c10 )C
Adult mortality \,- %,-

2 Young produced I) c) 0 C) [ [ C) a
Adult mortality \- I[ \,-V -•.- ,- %.I ,.-

3 Young produced 0 0O"
Adult mortality L - L._.

4-on poue -k -k = =S =A

Adult mortality _ __ _ _

4 Youn g produced _ --b t t _ _ __ __ __

Adult m ortalty I L-- k..- " -- .. .
61 Young produced 0 0 0

Adult mortality _l y '

7e Young produced [.-ISuva \,d oti Data
Total young produced ') {I 3 O I b . 4

Final Adult Mortality K. -. . ..- -- -

X for 3' BroodsTe
Note: Adult mortality (L.I..e[.dead)__ .IConcentration:

Adult____mortality__ _ __ .. ' ._ % Mortality: w (), .
CONC: 11.3% Surviv and Reproduction Data

[ _____ ______ ______Replicate number____

Day 1_______ 2 3 4 5 6 7 8 9 10
I Young produced C) 00

Adult mortality -- L

Amortality l \ L- L--- I.- IL
2 [Young produced C)t" " 0 C0 0 6 ',EAdult mortality ___ \[ JL . ..

3 Young produced \AT 0 0 " _ o To e_[ci
Adult mortality [ -k _ . I __ . [ . J ._5 Youing~roduced r -- = V5'" ___

Adul mortality __ \-L f - - j L-
6 Yung produ ed 0T 0- 0L C) ____ C'A C)3_f Adult mortality.[- ~ \~..~_ _ ~ [-1~

67 1Yung produced 1  1__j

Total young produced .3( z. . 32- 3ti. -6 3- 5 a S L

Final Adult Mortality \..~ 2 7

Note: Adult mortality (L = live, D = dead)

Concentration:
% Mortality: .
Mean Offspring/Female: as. t
% Reduction from Control: - i -l.

Page 39 of 107
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Species: Ceriodaphnia dubia
Client: Sequoyah Nuclear Plant - Non-treated Date: Os- L .-CA

CONC: 22.6% Survival and Reproduction Data
Replicate number

Day 112 3 4 5 6 7 8 9 10
1I Young produced o -0 0-

Adult mortality k--L._ L.._ L_. -.

1 Young produced C) C) - 0 0 I0 0) Qmortality I ,- %,- , VI

Adult mortality

Adult. mortal_ _ 1 1 _ __ _ __5 Young produced 0

Adult mortality ' . 4 -" •] i ___ ___

6 Youngproduced C 0 0 - '- .
SAdultmortality \- • , L.

7_ Aoungproduced I _ t . I"- i _ 1V

Total young produced b-3 "6%. N. ] A .__ ___ " j "

Final Adult Mortalit y . _ • ,. .. __

Note: Adult mortality (L = live, D =-dead)

,, ,- . - - -

Concentration:
% Mortality: .

Mean Offspring/Female: • 3'4. I
% Reduction from Control: - IA7.

CONC: 45.2% Survival and Reproduction Data
% _ Replicate number

Day _ _ 1 2 3 4 5- 6 7 8 9 10
1I Young produced (5 5( 5 c••• [ ) 0• C • C

Adult mortality Ft k_. t_ _ -L_ L_

2 Young•produced C 0 oI-
Sdolt'mortality T L - -___

____I_ _I L\ J EE I .~34 on produced C) ] 3 )__
4 Young produced *l IsAdult mortality %- \.

Adult mortality t" t . -_-. _ "• • •

Adult mortality I--... L - I X,.. . - \, I \- I ,.. % -.-

7 Y oung produced 16o 16 '|1 IS - •:• | • ]

Total young produced 75 . 3A f1 bs 33 . 3 1) S B I \

Final Adult Mortality t 2 . •_ • . ',. •

Note: Adult mortality (L = live, D = dead)

Concentration:
% Mortality:
Mean Offspring/Female: -S .

I % Reduction from Control: I - . 1
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Species: Ceriodaphnia dubia
Client: Se.Quovah Nuclear Plant - Non-treated Date: o5-.-La

CONC: 72.6% Survival and Reproduction Data

Replicate number
Day 1_1 2 3 4 5 6 7 8 9 10

I Young produced n C•) o• 0) 0• n• n C )

Adult mortality k-- ,-._ I -- \_ * %,_ Ik_

2_ Yung produced 0] C) 0~ O+ C) _

Adult mortality I 1._ = t.-- t-.-

Autmortality ~ t ~ -~
4 Young produced Lo_

Adult mortality t__ t. ._ . L._ =

5 Young produced L~~I -,b IVE L tbI [i I'A
Adult mortality k- . . [ .. '- .

6 Young produced - ) = - -) I TI =

Adult mortality _ - t--I 1I •--
71 Young'produced \0 V•' l iA t, x• T • i3 I 1 '

Total young produced s 6"A •t I •\ I ; b :5

Final Adult Mortality , .- L L ' .- I - I
Note: Adult mortality. (L live, D = dead)

Concentration:
% Mortality: ( .
Mean Offspring/Female: - .1
% Reduction from Control: - .37.

CONC: 100% Survival and Reproduction Data
Replicate number

Da y o 1. 2 3 4 5 6 7 8 9 10
I Young produced 01 C' ) c)O o I o C) I (n} 1

SAdult mortality 11 L- _. I. _. . 1. 1_ L_. U..

2 Young produced C-) 0 C T0
Adult mortality 1 '-1L.L lzLPT _ _

3 Young produced •j• • [ O] . I 0 0 1 1 p "
I dutmotaiy I I,. E ' I I -I .. • •,.."LAdult mortality Vl - k.- - t- L

4 - Young produced Is I.• ?7 \a Sl S3 I' -S 'A-Adult mortality L. t. .. \.- I .\- \ .-

5 YoungproducedI 2 -' 1 O O ' ) "4 '• ' 1 I ' 2
Adult mortality t-L.- k-- l [- - . t t--- I_

6 Young produced 0o Q I . [,-. .. iq o .0 I o
Adult mortality __ UJLLLjt-L tIL -I'

7 Young producd % - Tt iA T o i's

Total young produced I • "& 2. 3 I .3'A 3 3 3S 3'- 3

Final Adult Mortality L.- I -- z • . ..- _ U...-

INlote: Adult mortality (L = live, D = dead)
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Species: Ceriodaphnia dubia
Client: Sequoyah Nuclear Plant - Non-treated

CONTROL -2 Surv

Date: OS. it.-os

ival and Reproduction Data
Replicate number

Day 1 2 3 4[ 516 7 8 9 10
1 Young produced 10 0 0 0 • 0

Adult mortality I_. _ . .

SYoung produced 0 0 0 C o UQJ
Adult mortality t_-- - - - ' -1 -t- I-

3 Young produced-

SAdult mortal _ 11 [+

Adult mortality \_, -.- __ k- t- -,.- ... . "

Adult mortality I \., -[-. ,.. - _ .. . L t - ..
6 Young produced n A _ a 0 0

I Adult mortality t_ _ I t_- l[ . %.. ..
7 Young produced %15lo.t RD L!R k•o'[ 116 I2 10 VS [\.I

Total young produced 6.b 2'{ 3 - 3S Z -3" b b a)\ 'A !11 1

Final Adult Mortality \.- ..._I L_. - %.- I kt. %- L

Note: Adult mortality (L-'- live, D =dead)

Concentration:
% Mortality: Ot I
Mean Offspring/Female:

CONC: 100% Intake Survival and Reproduction Data
[. Replicate number

Day 1_1 2 3 4 5 6 7 8 9 10

I Young produced , 0•Q 0 0 00
Adult mortality C C l. C2 Young produced 0. 0 -- C1• 1 0 O CO
Adult mortality I, V1 • -- - L--I t _-Adult mortality \,- ,- , 711 - • ° ' ° °

4 Young produced S _ is

Adult mortality _ .. _ _. __._ " L . k._
Adult mortality L -- \ - ,L,-1 ' t•• %._

6 Young produced 0 0 0 01 o

IAdult motlt \, . - L...
7 Yugproue Ii Z = -9 L2 6 3 10 1 3 lot 1

Total young produced 1 •" 3 6 3 ,"l. 3 6 ý. 3-11 34

Final Adult Mortality . " . . - L.

r =... .=.=

Note: Adult mortality (L= live, D = dead)

[ Concentration:
% Mortality: I . IMean Offspring/Female: .1 6

[ % Reduction from Control: - 11 . Z 7.
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Environmental Tesing olutions, Inc.

Control-1

TVA / Sequoyah Nuclear Plant, Outfall 101 - Non-treated
May 12-19 2009

Verification of Ceriodaphnia Reproduction Totals

Re licate number
Ia 2 3 14 5 6 7 8 9 10 a

1 0 0 0 0 0 0 .0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 4 4 5 4 5 5 5 5 4 4 45
5 13 13 13 12 13 11 14 12 12 12 125
6 0. 0 0 0 0 0 0 0 0. 0 0
7 16 17 15 18 16 16 15 17 15 15 160

Total 3334 33 34 34 32 34 34 3131 330

11.3%
Day Replicate number TotalDay 2 2 3 4 5 6 7 8 9 Tt0

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0. 0 0 0 0 0 0 0 0 0
4 4 5 5 5 6 4 4 4 4 4 45
5 12 14 12 13 13 13 13 14 13 13 130
6 0 0 0 0 0 0 0 0 0 0 0
7 17 17 15 14 17 16 16 16 16 15 159

Total 33 36 32 32 36 33 33 34 33 32 334

22.6%

Day Replicate number Totaly 1 2 3 14'1 5 6 7 18 9 10
1 0 0 0 0 0 0 0 0 0 0 0o
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 5 4 6 6 4 -4 5 4 5 5 48
5 14 13 13 14 11 14 12 13 13 13 130
6 0 0 0 0 0 0 0 0 0 0 0
7 16 19 15 16 17 15 18 17 15 15 163

Total 35 36 34 36 32 33 .35 34 33 33 341

45.2%
D Re plicate n umber Total

Day 1 2 3 4 5 6 7 1 8 9 10

I 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 5 4 5 5 5 5 5 5 4 4 47
5 1'5 12 12 13 13 12 13 14 14 12 130
6 0 0 0 0 0 0 0 0
7 16 18 14 17 17 16 15 15 15 158

Total 36 34 31 35 35 33 33 34 33 31 335

72.6%
Replicate number

Day 1 2 3 4 5 6 1 7 8 9 10 Total
1 0 0 0 a0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0. 0 0 0 0 0 0 0

4 6 4 5 5 5 4 4 4 4 4 45
5 13 .15 15 13 12 13 13 13 14 13 134
6 0 0 0 0 0 0 0 0 0 0 0
7 18 18 16 14 18 15 14 17 16 16 162

Total 337 7 36 32 35 32 31 34 34 33 341

100%
Re licate numberDay 1 2 3 4 5 6 7 8 9 1 10 Total

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 5 6 4 5 5 5 4 6 6 4 50
5 15 14 12 14 13 14 13 13 13 12 133
6 0 0 0 0 0 0 0 0 0 0 0
7 18 16 17 16 14 17 16 15 15 163

Total 39 38 32 36 34 33 34 35 34 31 346

Control-2

Day Replicate number Total1 2 3 4 5 6 7 8 9 101 0 0 0 0 0 a 0 .0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0

4 4 4 4 4 5 4 5 4 4 4 42
5 14 12 13 13. 13 13 12 10 14 12 126
6 0 0 0 0 0 0 0 0 0 0 0
7 15 19 16 18 16 16 14 1"7 15 17 . 163

Total 33 35 33 35 34 33 31 31 33 33 331

100% Intake
D Replicate number TotalDay 1 2 3 4 5 6 7 8 9 10

1 0 0 0 0 0 0 0 0 0 0 0
2 0. 0 0 0 0 0 0 0. 0 0 0
3 0 0 0 0 0 0 0 0 .0 0 0
4 5 4 6 4 4 5 5 5 5 4 47
5 15 12 .14 14 12 13 14 13 13 13 133
6 0 0 0 00 0 0 0 0 0 0
7 19 19 21 18 19 20 18 18 19 17 188

Total 39 35 41 36 35 38 37 36. 37 34 368
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Environme

TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated

May 12-19, 2009
Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test

EPA-821-R-02-013, Method 1002.0

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

ntal Testing Solutions, Inc.

Project number:

Reveiwed by:

5444

4:nl LA,4---

Concentration Replicate _number Survival Average reproduction Coefiacieof Percent reduction from

( 1 2 3 4 5 6 7 8 9 10 (%) (offspring/female) variation (%) pooled controls (%)

Control - 1 33 34 33 34 34 32 34 34 31 31 100 33.0 3.8 Not applicable

11.3% 33 36 32 32. 36 33 33 34 33 32 100 33.4 4.5 -1.2

22.6% 35 36 34 36 32 33 35 34 33 33 100 34.1 4.0 -3.3

45.2% 36 34 31 35 35 33 33 34 33 31 100 33.5 4.9 -1.5

72.6% 37 37 36 32 35 32 31 34 34 33 100 34.1 6.3 -3.3

100% 39 38 32 36 34 33 34 35 34 31 100 34.6 7.2 -4.8

Control- 2 33 35 33 35 34 33 31 31 33 33 100 33.1 4.1 Not applicable

100% Intake 39 35 41 36 35 38 37 36 37 34 100 36.8 5.7 -11.2

Outfall 101:
Dunnett's MSD value:
PMSD:

Intake:

Dunnett's MSD value:

PMSD:

1.831
5.5

1.374

4.2

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 (10th percentile) 13%.

Upper PMSD bound determined by USEPA (9 0'h percentile) = 47%.
Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory
Variability Study (USEPA, 2001 a; USEPA, 2001 b).

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 I and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US
Environmental Protection Agency, Cincinnati, OH.
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'3 Environmental Testing Solutions, Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated

May 12-19, 2009

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 5/12/2009 Test ID: CdFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101
End Date: 5/19/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphiiia dubia
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10
Control-i 33.000 34.000 33.000 34.000 34.000 32.000 34.000 34.000 31.000 31.000
Control-2 33.000 35.000 33.000 35.000 34.000 33.000 31.000 31.000 33.000 33.000

11.3 33.000 36.000 32.000 32.000 36.000 33.000 33.000 34.000 33.000 32.000
22.6 35.000 36.000 34.000 36.000 32.000 33.000 35.000 34.000 33.000 33.000
45.2 36.000 34.000 31.000 35.000 35.000 33.000 33.000 34.000 33.000 31.000
72.6 37.000 37.000 36.000 32.000 35.000 32.000 31.000 34.000 34.000 33.000
100 39.000 38.000 32.000 36.000 34.000 33.000 34.000 35.000. 34.000 31.000

Intake 39.000 35.000 41.000 36.000 35.000 38.000 37.000 36.000 37.000 34.000

Transform: Untransformed I-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
Control-I 33.000 0.9970 33.000 31'.000 34.000 3.779 10 33.783 1.0000
Control-2 33.100 1.0000 33.100 31.000 35.000 4.140 10

11.3 J33.400 1.0091 33.400 32.000 36.000 4.508 10 -0.500 2.287 1.831 33.783 1.0000
22.6 34.100 1.0302 34.100 32.000 36.000 4.019 10 -1.374 2.287 1.831 33.783 1.0000
45.2 33.500 1.0121 33.500 31.000 36.000 4.925 10 -0.624 2.287 1.831 33.783 1.0000
72.6 34.100 1.0302 34.100 31.000 37.000 6.252 10 -1.374 2.287 1.831 .33.783 1.0000
100 34.600 1.0453 34.600- 31.000 39.000 7.235 10 -1.998 2.287 1.831 33.783 1.0000

Intake 36.800 1.1118 36.800 34.000 41.000 5.700 10

Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p .> 0.01) 0.653808415 1.035 0.254140335 -0.23607601
Bartlett's Test indicates equal variances (p = 0.26) 6.457315922 15.08627224
The control means are not significantly different (p = 0.87) 0.170664037 2.100922029
Hypothesis Test (I-tail, 0.05) NOEC LOEC ChV TU . MSDu. MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 1.83092058 0.055482442 3.416666667 3.205555556 0.389506936 5,54
Treatments vs Control-I

Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
IC05
ICI0
ICI5
IC20
IC25
IC40
IC50

>100
>100
>100
>100
>100
>100
>100

sqn101_05-12-09data
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
Non-treated

May 12-19, 2009

0

3 Environmental Testing Solutios Inc.

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 5/12/2009 Test ID: CdFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
End Date: 5/19/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments:

Cone-% 1 2 3 4 5 6 7 8 9 10
Control-I 33.000 34.000 33.000 34.000 34.000 32.000 34.000 34.000 31.000 31.000
Control-2 33.000 35.000 33.000 35.000 34.000 33.000 31.000 31.000 33.000 33.000

11.3 33.000 36.000 32.000 32.000 36.000 33.000 33.000 34.000 33.000 32.000
22.6 35.000 36.000 34.000 36.000 32.000 33.000 35.000 34.000 33.000 33.000
45.2 36.000 34.000 31.000 35.000 35.000 33.000 33.000 34.000 33.000 31.000
72.6 37.000 37.000 36.000. 32.000 35.000 32.000 31.000 34.000 34.000 33.000
100 39.000 38.000 32.000 36.000 34.000 33.000 34.000 35.000 34.000 31.000

Intake 39.000 35.000 41.000 36.000 35.000 38.000 37.000 36.000 37.000 34.000

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean . Mean Min Max CV% N t-Stat Critical MSD
Control-I 33.000 0.9970 33.000 31.000 34.000 3.779 10
Control-2 33.100 1.0000 33.100 31.000 35.000 4.140 10

11.3 33.400 1.0091 33.400 32.000 36.000 4.508 10
22.6 34.100 1.0302 34.100 32.000 36.000 4.019 10
45.2 33.500 1.0121 33.500 31.000 36.000 4.925 10
72.6 34.100 1.0302 34.100 31.000 37.000 6.252 10
100 34.600 1.0453 34.600 31.000 39.000 7.235 10

Intake 36.800 1.1118 36.800 34.000 41.000 5.700. 10 4.670 1.734 1.374

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.955419481 0.868 0.544660572 0.427540628
F-Test indicates equal variances (p = 0.22) 2.3431952 6.541089535
The control means are not significantly different (p = 0.87) 0.170664037 2.100922029
Hypothesis Test (I-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences .1.373940728 0.041508783 68.45 . 3.138888889 1.9E-04 1, 18
Treatments vs Control-2

sqn10105-12-O9data
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Environmental Testing Solutions, Inc.

TVA Sequoyah Nuclear Plant, Outfall 101 - Non-treated
May 12-19, 2009

Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test

EPA-821-R-02-013, Method 1002.0

Daily Chemical.Analyses

Project number. 5444

- Reviewed by: 4
Concentration Parameter Da 0 Da 1 Da Da Da 4 Day Da 6

________ _______________ Initial IFinal Initial IFinal Initial Fnl Initial Fal Initial IFinal Initial IFinal Initial IFinal

PH (SU) 7.321 7.41 J 7.601 7.43 7.65 7.1 7.58 .4 7.601- 7.471 7.431 74 .6 73
DO (mg/L) 7-51 7.61. 7.61 7.8 7.4 78.7 7.7 7.81 7.51 7.61 7.61 7.41 7.
Conductivity (pmos/cm) 302 .326

Control Alkalinity (mg/L. CaCO3)

Hardness (mgfL.CaCO 3)

_______Temperature (*C) .25.0 25.2 25.01 24.8 24.7 25.0 24.8 25.1 24.7 24.8 24.7 25.01 24.8 24.8
pH (SU) 7.47 7.41 7.401 7.43 7.39 7.22 7.26 7.44 7.41 7.49 7.50 7-40 7.42 7.40
DO (ng/L) 7.5 7.5 7.61 7. 7.6 7.6 7.8 7.8 8.0 7.5 7.7 7.6 7.5 7.4

11.3% Conductivity (prnhos/cm) 293 292 284 298 304 3 3 6

_______Temperature (TC) 25.0 25.2 25.0 24.9 24.7 24.8 25.0 24.9 24.8 .25.0 .24.7 25.0 Z 24.8 25.0
pH (SU) 7.47 7.40 . 7.41 7.42 . 7.37, 7.22 7.26 7.43 7.40 .7.48, 7.49 7.40 7.414 7.39

DO (mDO L) 7.5 76 77 7.7 7.6 7.6 7.8 7.7 8.1 76 7.7 7.6 7.5 7.
22.6% Conductivity (pmhos/cm) 284 277 268 27 286 280 287

Temperature (*C) 25.0 25.0 25.1 24.9 24.7 24.8 25.0 25.2 24.8 24.8 24.7 24.8 24.8 25.0
pH(SU) 7.47 7.39 7.41 7.42 7.31 7.22 7.23 7.42 7.36 . 7.48 7:45 7.38 7.37 7.35
DO-(,/L) .7.7 76 77 76 76 76 78 77 8.0 7.6 7.7 7.6 7.6 7.4

45.2% Conductivity (;imhos/cm) 247 243 234 243 247 243 246

_______Temperature (0C) 24.91 25.21 25.1 24.9 24.8 24.9 25.0 25.2 24.9 24.8 24.8 24.91 24.9 24.8
pH (SUJ) 7.46 7.38 7.35 7.37 7.27 7.22 7.18 738 7.30 7.42 7.42 7.35 7.32 7.32

DO (m L) .7.7 76 77 77 77 77 79 76 7.8 7.6 7.7 7.6 7.8 7.5
72.6% Conductivity (inhos/cm) 205 202 189 19 196 196 199

_______Temperature (GC) 24.9 25.1 25.1 24.9. 24.8 24..7 25.0 25.2 24.9 24.9 24.8 24.9 24.9 24.9
pH (SU) 7.39 7.34 -7.30 7.33 7.19 7.20 7.14 7.24 7.36 7.30 7.26
DO (mg/L) 7.71 7.61 7.71 7. 7.71 7.71 7.81 7.61 7.81 7.61 7.71 7.6 7.81 7.5
Conductivity (pmhos/cm) 55 1451

100% Alkalinity (mngL CaCO 3) 6 5
Hardness (mgIL CaCO3) 6 6
Total Residual Chlorine (OWg/L) <0.10 <0.

Tenperature (C) 24.91 25.41 25.11 24.8 24.81 24.71 25.01 25.01 25.01 24.81 24.81 24.91 24.91 2244.99
pH (SU) 7.391 7.321 7.301 7.3 7.171 7.091 7.11 17.33 7.221 7.351 7.341 7.301 7.251 7.26
DO (mg/L) .7.81 7.61 7.71 7.6 7.81 7.71 7.9 - 7.6 7.81 7.51 7.71 7.51 7.81 7.5
Conductivity (pmhos/cm) 15315 14 148

100% Intake Alkalinity (mg/L CaCO3) 5
Hardness (mg/L CaCO3) 6
Total Residual Chlorine (mgI) <0 <

Temperature (°C) 24.9 25.1 251. 24.81 24.8 24.6 24.9 25.0 24.8 24.9 24.8 .24.9 24.91 249
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Species: Ceriodaphnla dubia
Client: Sequoyah Nuclear Plant - Non-treated

Daily Chemistry:

Date: 015. IL-CP-

Day
0 1 2

AnalystLI
Concentration Parameter.

Conductivity

Qimlios/crn)37
Alkalinity(mg CaCO3IL-) E
Hardness
(mg CaCO 3IL)
Temperature (°C) 1iS.O -LS.L 0,.O ., I - .
PHo(S.U.) "7. " l• . I

11.3% DO (m . .. " -7
Conductivity
(ýImrilos/cM)

________Temperature ('C) 'M.0. LS..... 150 A 21
PH (S.U.) . 4-*Li 7. 1

22.6% DO (mg/L) "4 7
Conductivity '.4

__________ Temperature (TC) L I bl~ '

pH-(S.U.) 1..1 -4-31
45.2% DO (mg/L) 7 1 -;- "-6

Conductivity , ".t(3

__________ Temperature ('C) -VA V. 0, . . 4
PH (S.U.).33.2

72.6% DO (mg/L). . 1- -
Conductivity d?
(iýmos/cm)

_______ Tmprature (T) :T -A Il.~1.i 2 *

pH (S.U.) 1-33'R 1I1 --4.1 -4 *3 0 ii A- 3 1 4 1 q ->1i '+.Z 7-
- • II • . 11•

100% DO (mg/L)
Conductivity
(pinhos/cm)
Alkalinity
(ng CaC0 3/L)
Hardness
(mg CaCO 3fL) -

TR chlorine (mgfL)
Temperature ('C)

a
pH (S.U.)

4-

14 II -7 1 - "-7

<,o. 1o 0.'0

4~. *1. L.%q 24~

9 I a sF Itn. I Fia Initial
•Initial Final Initial Fnl Initial

IZLJ I

100% Intake DO (miJnL
Conductivity
(pnmhos/cm)
Alkalinity
(mg CaCO3 /L) _

Hardness
(Tg CaCo 3/L)
TR chlorine (mgfL)
Temperature (°C)

a
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Species: Ceriodaphnia dubia
Client: Sequoyah Nuclear Plant - Non-treated Date: aS- 05 -cf

Y
I Dav i

. 16
I 3 I. 4 I 5 I 6 I

Concen- Parameter

tration

CONTROL _pH (S.U.)
DO (mg/L) -..L4

Conductivity
(pxnhosfcm) 2o
Alkalinity
(mg CaCO3/L)
Hardness
(mngCaC0 3/L) ___

1A1 14.bw 4-bb

Temperature (MC)

11.3% DO(mgj)
Conductivity 30II I

_ _ _ _ Tem perature ( °C) iS... . A,. '.- . m •.c 2 "1. .0 "A.g .•I .

Conductivity
(gmhos/cm)A9bI

I ___ Temperature (0C) ILSO "..- .0 TS -.

pH (S.U.) D 14145.2% DOm."•L) - iConductivity 21(
(junhos/cm) ?

- Temperature(°C) ('.QO .7. . •A . " 1 . I-l, -K 2pH (S.U.) 1 7 41 -, 5
752.% DO (mg)

Conductivity

_.m•os/cm) 2. q -Temperature(°C) I S.O C 1%1 - *i I , .'

DH (S.U,) ~}~q I I-1- ~ ~ -1v -I 1.O I h I -ý=-.-a II

100%- DO (ma/L) --va L.24 ~

II -1 < I

Conductivity I

Alkalinity

HardnesscU

TR Chlorine (mgfL)
Temperauel C

I Ll %D 14 4

60

(*0

0. IDD
U-0I IL --- i

pH (S.U.) " .LI i 7.-3s 1 -'t-'1 21c 1 1-:? :4 -4-11 1 7-4 T A - .
* 100% DOm 145 1 IN
Intake Conductivity

Alkalinity -2
Hardness•

TR chlorine (mg/L) 0.I

TemperatureCC 0 2(. 2-. -,", .0) -S.,

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

Page 1 of 6

Client: TVA
Facility: Se uoyah Nuclear Plant
NPDES #: TN 0026450
Project #: -5,Lk

County: Hamilton
Treatment: UV-treated
Outfall: 101

Dilution preparation information: Comments:
Dilution prep (%) . 11.3 22.6 45.2 72.6 100 Each concentration was treated
Effluent volume (ml) 282.5 .565 1130 1815 2500 for 2 minutes with a UV sterilizer
Diluent volume (mL) 2217.5 1935 1370 685 0 to remove pathogenic
Total volume (mL) 2500 2500 2500 2500 2500 interferences.

Test organism information: Test information:
Organism age: 7_o .6S, Aaoa- oý-_ Randomizing template: e J.w-
Date and times organisms o G- I\-o0 110W Incubator number and
were born between: shelf location: _____

Organism source: Kr , Pp o5-i\-o9 Artemia CHM number: C4A44q
Transfer bowl information: pH = SU Temperature 'C Date / Time in: o. 1,0o0

___ _"_ _ SL. "-L-A. Date / Time out:o o.o-•n vac20

Average transfer volume: Total drying time: .q .U I1wutt$

TInitial oven temperature: " t,..

Final oven temperature: 6V L..

Daily feeding and renewal information:

Day Date Morning feeding Afternoon feeding Test initiation, renewal, Sample MHSW
or termination numbers used batch used

Time Analyst Time Analyst Time Analyst
0 1_o- k I731- iýOsl•. OS%0L os-Oi-OA

2 O. S'-c 0 dO1 0400 O1%'o .Oe -o o- -oRa

5~ ri-o' Ot ... 'oc, cA %:5 ___ IS - ni. Os- I-L4cf
6

()A -A I -L4 ARA<K. 0,7 44NI nc-l')-d%

7 l~'4c~ _________ -

Control information: Acceptance criteria Summary of test endpoints:
% Mortality: CVI. < 20% 7-day LC,, > Icsol.
Average weight per initial larvae: 0 .i, NOEC I0O*7.
Average weight per surviving larvae: 0. (•, It' 1 0.25 m larvae LOEC > Int-.

ChV 5 1 nA*1-
IC25 > 07OQI
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Page 2 of 6

Species: Pimeph ales promelas
Client: TVA / Sequoyah Nuclear Plant - UV-treated

Date: OS- 1"2-CA

Survival and Growth Data
Day CONTROL 11.3% 22.6%

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

0 10 10 1 C /0 to /0 / 1 (0 /Q/ /0 /0
1 I0 O 10 Q o 11 /0 /0 /0 t0 It o 0 /0
2 t0o I o /0t 0 I/0 to 1 /0 /0I 0 /0

3 I.0- /0 010 o /1 /0( /0 /0 /0

6 10 10 10 (0 o 10 / !0 0 I0 1 10 1 10 10

5_ _ _ IO 10 tO /0 /0/ /0(10 /O0O/0 tO0/0

6/0 /3 0 10 t /0 /0 (0 (0tOt /0 IC L 13

0 to10 0 to (0 to (0011 to 10 (I

A Pan weight (mg)
Tray colorcodf::I• )7-LaL1 1 .t• 13 S 13.8o I.' o ...bo )4 i.4, / ,,0 I I),3.96 N. IT 4lA ILL 31
Analyst: 14
Date: pc lJ"-oý
B = Pan + Larvae weight

Analyst: L_ rba
Date: 0 S 1-0" - •A
C = Larvae weight (mg)
=B-A

Weight per initial number
of larvae (mg)
= C / Initial number of larvae

C,o~. N
N

'V
'70

4,

0'

t%
1A

or

Average Percent
weight per reduction
initial from control 6 L
number of (%
lava mg-

o.l- I - S q .- o1,1 - .S7S

Comment codes: c = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
-ig = unusually large, d&r = decanted and returned, w wounded. C• ~Calculations and data.re3,iewed:-q

Comments:
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Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant - UV-treated

Date: OSI- L.-c•

Survival and Growth Data

Day 45.2% 72.6% 100%
M N 0 P Q R S T U V W X

I (0 I10 /0 /0 /6 /0 '/0

2_....._ 0 /0 /o tO /0 to lb J0 /t /0 lo ./o

3io /0 0 00 13 (0 /0 ( /0 0 /0

4 1 10 1 to to/ 1. '0 /0 t o 10 /0 /O 10
5 to 10 1O CO 10 '0 10 /0 /0 iO tO /0
6 10 to 10 1D 10 10 10 K0 113 '0 /0 1(

7C 1 D0I(D I D D JO 0 t /o /0 to~ /o 10 IL
A =Pan weight (mg)
Tray color code:: 1\-,42O6xkTry oocd:Analyst:. • ,-'"'t•1 I g. iq 11A " 11A~o 13.4ý 13.68 N-36'b Iq.ql. 13,3q 13,6 R Uo 14,lo l. 1lq 13.14t

Date: __-__- O_
B = Pan + Larvae weight(rag) 4-1.-+ 19.I Iq3.q ;l.ol oPo4V Xq.03o 06/ P~.5'6 1q.q I .q.,a 4 1I.T 4o .o.,gq
Analyst: _ qa\ L-
Date: OT-'" - _O__

C = Larvae weight (mg)
=B-A " (,A3_. I."z - .IL "6N -1S1l,&"Z6.6 k,!, (,,.6!S-' 1'. ZZ,.S\ 6,.61".S•-;

Weight per Initial number IV
of larvae (mg) O-r -L N
=C /Initial number oflarvae 'ON

Average Percent
weight per reduction
initial from control -. -1LA1. o .k -0 .%- 0.~. 1'Z. ,

number of (%)
larvae (rag)

Comment codes: c = clear, d = deadfg = fungus, k = killed, m = missing, sk = sick, sm unusually small,
Ig = unusually large, d&r = decanted and returned, w wounded.

Calculations and data reviewed:

Comments:
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Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant - UV-treated

Date: Qs-12,-Oq

C

Ig

Page 53 of 107

Survival and Growth Data
Day 100% Intake

Y Z AA BB
0 0 /0 /0 /0 /0

1/0 (0. /0 t .

2

4 /0 /0 /Q ./O
4 /0

5
/PO 10 10 /0

6 1~ 1~ C o C) o
10 (0 10 t(

A =Pan weight(mg)
Tray color code:: 1"42 s !] 11 A
Analyst: rA'r, t ll. ', .
Date: D i•-Q• _o_

B = Pan + Larvae weight(mag) •11 .. 7 •g.I.'
Analyst: p"L I
Date: 0 '-3.0- oil
C = Larvae weight (mg)
=B-A

Weight per initial number
of larvae (mg) o 4r s"' $
= C / Initial number of larvae %\ \

Average Percent
weight per reduction
initial from control
number of (%)
larvae (mg)

omment codes: c = clear, d = dead, fg = fungus, k = killed, m = missing, sk sick, sm= unusually small,
= unusually large, d&r = decanted and returned, w = wounded. I.

Calculations and data reviewed:

Comments:
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' Environmental Testing Solutions, Inc.

TVA /Sequoyah Nuclear Plant, Outfall 101
UV-treated

May 12-19, 2009

Pimephalespromelas Chronic Whole Effluent Toxicity Test

EPA-821-R-021-013, Method 1000.0

Quality Control

Verification of Data Entry, Calculations, and Statistical Analyses

Project number: 5444
Reveiwed by: ý-() YtIAh,96.

Not for Compliance Assessment, InterI Laboratory QC

Caonatrod. (%) Replicae Initial .. ber o FPhi'al -mb" of A - . weight B = P + Larvae Larvae weigt (nil) Woght I Srvivig Mesm weight I Coil. ood aeti.. Wdegt I litial .mnnbi M.irival Man weight / Codliest of P.'it Irmd.eio. frmn
It'-- brvae. (mn weighbt(wig) AA-B .niaberaft-rai(ig) S.rvlvilg,.*e•f b (, ofl rm (agj (%) Iitialtidmbheroa vaodataa ca•aed (%)

larivae (ig) " • J) %) t.0ieb(a) . .r ...

A 10 10 1385 20.22 6.37 0.637 0.637
B 10 10 13.62 21.05 7.43 0.743 0.743

Control C 10 10 13.80 20.75 6.95 0.695 0684 68 0.4695 0.684 6.8 Not appltcable

D 10 10 14.45 21.04 6.59 0.659 0.659
E 10 10 14.60 22.35 7.75 0.775 0.775

11.3% F 10 10 13.77 22.29 8.52 0.852 0.789 54 0.852
G 10 10 12.60 20.16 7.56 0.756. 0.756
H 10 10 14.14 21.86 7.72 0.772 0.772
I 10 10 13.86 21.23 7.37 0.737 0.737
J 10 10 14.15 21.42 7.27 0.727 0.72722.6% . . .0.724 . 1.8 07797.5 0.706 5.3 -3.3
K - 10 10 14,14 21.20 7.06 0.706 . . 0.706
L 10 9 14.31 20.84 6.53 0.726 _ _0.653

M 10 10 15.59 -22.52 6.93 0.693 . 0.693
45.2% N 10 10 13.95 21.17 7.22 0.722 0.714 46 0.722 100.0 0.714 4.6 -4.4

O 10 10 13.09 19.92 6.83 0.683 0.683
P 10 10 13.45 21.01 7.56 0.756 0.756

Q __0 1_ 13.68 20.50 6.82 0.682

72.6% 10 10 14.35 21.03 6.68 0.668 0.684 3.8 0.668 100.0 0.64 3.8 -0.1s 10 10 14.41 21.06 6.65 0.665 0.665
T 10 10 13.34 20.56 7.22 0.722 .- 0.722
U 10 10 1160 19.91 6.31 0.631 0.631

100% V 0 10 - 14.40 21.04 6.64 0.664 0.698 8.5 0.664. 100.0 0.698 8.5 -2.1
W l0 10 14.19 21.70 7.51 0.751 0.751
X 10 10 13.44 20.89 7.45 0.745 0.745

Y 10 10 14.20 21.15 6.95 0.695 0.695
z 10 10 14.82 21.17 6.35 0.635 4.1 0.635 100.0 0.659 4.1

100% AA 10 10 14.20 20.82 6.62 0.662 0.662

BB I0 1 0 12.96 19.38 6.42 0.642 . 0.642 1 1

Outfall 101:
Dunnett's MSD value:
PMSD:

Intake:
Dunnett'n MSD value:
PMSD:

0.0720

10.5

0.0520
7.6

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 (10th percentile) 12%.
Upper PMSD hound determined by USEPA (9Othpercentile) = 30%.

Lower and upper PMSD bounds were determined from the l0th and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory Variability Study (USEPA, 2001a; USEPA, 2001 b).

USEPA. 2001a, 200tb. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes I and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-0t-005. US Environmental Protection Agency, Cincinnati, OH.

C.
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Environmental Testing Solutions, Inc.

TVA I Sequoyah Nuclear Plant, Outfall 101
UV-treated

May 12-19, 2009
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date: 5/12/2009 Test ID: PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101
End Date: 5/19/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:

Conc-% 1 2 3 4
D-Control 0.6370 0.7430 0.6950 0.6590

11.3 0.7750 0.8520 0.7560 0.7720
22.6 0.7370 0.7270 0.7060 0.6530
45.2 0.6930 0.7220 0.6830 0.7560
72.6 016820 0.6680 0.6650 0.7220
100 0.6310 0.6640 0.7510 0.7450

Intake 0.6950 0.6350 0.6620 0.6420

Transform: Untransformed I-Tailed Isotonic

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.6835 1.0000 0.6835 0.6370 0.7430 6.776 4 0.7361 1.0000

11:3 0.7888 1.1540 0.7888 0.7560 0.8520 5.450 4 -3.522 2.410 0.0720 0.7361 1.0000
22.6 0.7058 1.0326 0.7058 0.6530 0.7370 5.308 4 -0.745 2.410 0.0720 0.7096 0.9640
45.2 0.7135 1.0439. 0.7135 0.6830 0.7560 4.598 4 -1.004 ,2.410 0.0720 0.7096 0.9640
72.6 0.6843 1.0011 0.6843 0.6650 0.7220 3.834 4 -0.025 2.410 0.0720 0.6910 0.9387
100 0.6978 1.0208 0.6978 0.6310 0.7510 8.544 4 -0.477 2.410 0.0720 0.6910 0.9387

Intake 0.6585 0.9634 0.6585 0.6350 0.6950 : 4.083 4

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.957272053 0.884 0.185406404 -0.99302071
Bartlett's Test indicates equal variances (p = 0.83) 2.111745119 15.08627224
Hypothesis Test (I-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett'sTest 100 >100 1 0.072014927 0.105361999 0.0061735 0.001785833 0.023020582 5, 18
Treatments vs D-Control

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew
IC05
ICI0

IC15
IC20
IC25
IC40
IC50

60.362
>100
>100
>100
>100
>100
>100

sqnIOJOS5-12-09data-uv
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
UIV-treated

May 12-19, 2009

"QET
Environmental Testi~ ou tin s Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth
Start Date: 5/12/2009 Test ID: PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfanl 101 - Intake
End Date: 5/19/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821IR-02-013 Test Species: PP-Pimephales promelas
Comments:

Cone-% 1 2 3 4
D-Control 0.6370 0.7430 0.6950 0.6590

11.3 0.7750 0.8520 0.7560 0.7720
22.6 0.7370 0.7270 0.7060 0.6530
45.2 0.6930 0.7220 0.6830 0.7560
72.6 0.6820 0.6680 0.6650 0.7220
100 0.6310 0.6640 0.7510 0.7450

Intake 0.6950 0.6350 0.6620, 0.6420

Transform: Untransformed l-TailOd
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 0.6835 1.0000 .0.6835 0.6370 .0.7430 6.776 4

11.3 0.7888 1.1540 0.7888 0.7560 0.8520 .5.450 4
22.6 0.7058 1.0326 0.7058 0.6530 0.7370 5.308 4
45.2 0.7135 1.0439 0.7135 0.6830 0.7560 4.598 4
72.6 0.6843 1.0011 0.6843 0.6650 0.7220 3.834 4

100 0.6978 1.0208 0.6978 0.6310 0.7510 8.544 4
Intake 0.6585 0.9634 0.6585 0.6350 0.6950 4.083 4 0.934 1.943 0.0520

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95557791 0.749 0.566287708 -0.42008898
F-Test indicates equal variances (p = 0.40) 2.96680498 . 47.46722794
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homosedastic t Test indicates no significant differences 0.05203226 0.0761-262 0.00125 0.001434 0.386520296 1,6
Treatments vs D-Control

sqn] OIOS5-12-O9data-uv
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ETS
Environmental Testing Solutions, Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101 - UV-treated
May 12-19, 2009

Pimephalespromelas Chronic Whole Effluent Toxicity Test

EPA-821-R-02-013, Method 1000.0

Daily Chemical Analyses

Project number: 5444

Reviewed by:-

Concentration Parameter D Day D-2 D Da4 Da5 Da6
_________Initial Fnl Initial Final. Initial Fnl initial Fnl Initial IFinal IInitial IFina Inita ia

pH (SU) 7.51 7.421 7.2 7.38 77.28 77.49 7.44 7.53 7.421 7.50 7
DO (mg/L) 7.8 7. 7.61 7.3 . 7.5 7.8 7. 7.8 7.61 7.71 7.81 7.7 7.0
Conductivity (Pmhos/cm) 3 296 317 3334

Control Alkalinity (mglL CaCO 3) 6
Hardness (mglL CaCO 3) 88

Temperature CC) 24.8 24.8 24.8 24.9 24.8 24.8 24.8 24.6 24.7 24.5 24.9 24.4

pH (SU) 7.52 7.20 7.43 7.24 7.40 7.29 7.49 7.38 753 738 7.52 7.08
DO (SU/L) 7.9 7.2 7.7 7.3 7.5 7.8 7.7 7.3 77 75 7.7 68

11.3% Conductivity (pmhos/cm) 301 299 282 302 303 304 321

Temperature CC) 24.8 24.7 25.0 24.7 24.8 24.8 24.6 24.7 24.5 24.94 24.4
pH1 (SU) 7.52 7.19 7.43 7.4 7.39 7.1 7.29 7.281 7.48 7.39 7.54 7.37 7.50 7.020

2.% DO (nig/L) 7.9 7.3 7.8 72.5 7.5 7.9 7.2 7.7 7.4 7.7 7.4 7.71 ____6.8
22.6% Conductivity (pmhos/cm) 284 280 264 281 284 283 299

rTemperatureCC) 24.8 247 249 245 247 2447 2458 244 24.7 24.6 249 244
pH (SU 7.51 7.15 7.42 7.18 7.34 7 1 7.28 7.0 7.4.4 7.38 7.50 7.32 7.48 7.03

DO (mD./L) 7.9 72 78 71 76 8.0 7.7 7.4 7.8 7.4 7.7 6.8
42% Conductivity (pmhos/cm) 247 244 245 246 248 258

_Temperature Co 24.8 24.9 24.9 244 24.7 24.7 24.9 24.3 24.8 24.6 24.9 24.5

pH (SU) 7.47 7.191 7.38 7.13 7.29 72 7.23 7.7 7.39 7.30 7.49 . 7.36 7.43 7.03
DO (N L) 8.0 7.1 7.8 7.1 7.6 748.0 737.7 7.4 7.8 7.5 7.6 6.8

72.6% . Conductivity (pmhos/cm) 20' 200 19206 198 197 207

_______Temnperature (C) 24.8 24.8 . 24.9 24.6 24.7 . 45 24.7 243 24.9 24.7 24.9 24.6 24.8 24.5

PH(s ) 7.43 7.19 7.34 . 7.14 7.25 7.1 7.19 7.0 7.34 7.29 7.411 7.28 7.381 6.951
DO (mg/L) 7.9 7.1 7.8 7.1 7.81 7.41 8.0 747.71 7.31 7.81 7.51 7.61 .6.81
Conductivity (pmhos/cm) 159 1 156 147

100% Alkalinity (mg/L CaCO3)

Hardness (mg/L CaCO 3)

Temperature (C) 24.8 24.8 24.9 24.6 24.8 24.5 2 24. 7 25.0 24.3 24.9 24.4 24.8 24.6

PH(SU) . . 7.431 7.111 7.311 7.131 7.19 7.01 7.15 7.9 7.31 7.29 7.381 7.241 7.361 6.891
DO (m -7-91 7.21 . 7.81 7.1 7.81 7.4 7.9 747.8 7.3 7.71. 7.51 7.61 6.8
Conductivity (guhos/cm) 1 141 0

100% Intake Alkalinity (mg/L CaCO3)
Hardness (mglL CaCO3) 6 68

_______Temperature ('C) 24.81 25.01 24.81 24.7 .25.01 24.61 24.71 24.4 25.0 24.51 24.91 24.41 24.91 24.4
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Page 5 of 6

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

Daily Chemistry:

Date: o h- 1-t- c0'

Day

Concentration Parameter

CONTROL pH (S.U.)

Conductivity t 3

Alkalinity
(mg CaC0 3/L) Sot

Hardness
(mg CaCO3/L)

.____ ---_-TemperatureC ( 1 r .- 14.' 25.1.

pH (S.U.) -. I .-403 -1 O4
1-1.3% DO (mg/L) -1

Conductivity *- I
(jgmhos/cm)

.... _ __ Temperature(0 C) "LIA. . 1.0 1.O 'v44 v-

22.6% DO( mgL)
Conductivity
(iimhos/cm)

________Temperature (0 Q 11A - VA. ,A. q1 2

pH (S.U.) ; 314
45.2% DO• g.L) 6

Conductivity i l l
(igmhos/cm) O4

_________ Ternperature (C) 2LA~d 'i4 1 *4

pH I(S.U.) 3;
72.6% _DO (mg/

Conductivity
(alinos/cm)

_______ Temperature (0 ) 2-24 -. *'. A -I A.

pH (S.U.) i .1L
100% DO (mg/L);q

Conductivity 1(grnthos/crn)
Alkalinity
(Mg CaCO3/L). St

TR chlorine (mg/L) 4 4 0 • I

_______Temperature (0c) -2'4-0 T49 -Je *tpH (S.U.) -7.,, -1;• 31 •T N,• ".•--
100% Intake DO (mg•.)

Conductivity) 9
. ~~Alkalinity " ,.

.(m& CaC0 3/L)S6 2

Hardness
(mg CaCO3/L)
TR chlorine (mg/L) < 0,

Temperature(0 C) ( .Q 1 a$.

Initial II Final I lnitial 11 Final I Initial II Final I
Page 58 of 107



0

0 ETS Page 6 of 6

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

Date: -0,01

r
Day \ I

U
I 3
m

AnalystI I V
Concen- fParameter
tration _________

-- i

CONTROL pH (S.U.)
DO (mR/L)
Conductivity
(igtrhos/cm) I-
Alkalinity~

Hardness
(mg CaC0 3/L)

-I -,a

318

-,D14 I

Temperature (°CQ 2 II '1A.U. I .,..a c- II ~L I ,4.1 II -~A .1 -,~AA iF
pH (S.U.) z. - .q9 '4 ..

11.3% DO (mg/L). 1 7
Conductivity 303

_____Temperature (*C) i.A ~ A. zA.& r t

22.6% DO (mg/L)
Conductivity

Temperature (0C ' .. S 24Q7. , 2i1 ~
pH (S.U.)

45.2% DO (mg/L)
Conductivity 4

___ ___ Temperature ('Q 3.1 ~ '. -L4.1 -L- .~ t
PH (S.U.) -1.39 t) .4cf 3.

72.6% DO (rg/L) . 1- 5
Conductivity
(gmhos/cm) II

______ Temperature ('C) 'M1 iA ~ b It r '.lA ,i ..
pH (S.U.) + I C 13.20 1 -13'4 HI -Z-ci2 -)4 11 ý. UI 1a -Z-I 5t~ 11 6g; I

0 -'-~-~----i: ~I II II - 7..
100% DO (mg/L)

•~4-,
Conductivity
(Amhoslctn)
Alkalinity
(mg CaCO 3/L)
Hardness
(mg CaCO3 1L)
TR Chlorine (mg/L)

Temperature (°C)

(cs, J
*1 LA.1 s.O z.

II 4.S~ I '1-b

q - -

pH (S.U.) 1 2.16 11Li.Z9~ 1 '.31 II ̀ '1M I * 3 11 -4/.74 1 -1 b il 6,3 I
100%
Intake

DO (m./L) I q)
Conductivity.

Alkalinity. I

Hardness

TR chlorine (mg/L)

TemPerature (0 C)

SO

:58,

C> -1q. s

-b

a -

----- 11ta1 ial I Iiil I Final I Initial II Final I Initial IIF ia I
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ETS
EnvlronmentalTestlng Solutions, Inc.

- 5*01$.79

Total'Residual Chlorine
(Orion Electrode Method, Orion 97770)

Matrix: Water, RL = 0.10 mg/L
Meter: Accumet Model AR25 pH/Ion Meter

Analyst

Date analyzed h 5" -)." 64
Iodide reagent: TA a I&;l• II

Acid reagent:[ L -34i I 1II

Calibration:

-W.A10 meI 77 Too gf
Reference standard number I '~ n 3 1 . 6 3m
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%)

Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine %RPD = [(S - D) i[(S+D)/21) x 100
number I Img( L ) (acceptable range ' 10%)

o •cvl.o• ~cIhOA /l a4I- dev , b s 4',ooq :

Duplicate D

Sample measurements:
Sample Sample ID Sample characteristics Residual chlorinenumber
number ____________(mg/L)

Blank (should be = <0.10 mgiL) 0 -.1O43

0 5 . . . .6 07 M 6 0or

all AD &,lat" I& -ýj D a Xq

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

Reviewed by
DatIe reviewed 0 -A 7.'-CA
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E nviron mentalTesting Solutions, Inc.

C )

Page ___

Page, of_ _

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

Matrix: Water, RL = 0.10 mg/L
Meter: Accumet Model AR25 pH/Ion Meter

Analyst] /t"

Date analyzed [ 6,,6- )q-0]
Iod ide reagen t: II'TA-3 I2/d

Acid reagent: I TA, 3,0

Calibration:
0.10 mg/L 1.00 mg/L

Reference standard number T &S ,• 3 1 tb)S5 6 73 -
Note: For samples with a residual chlorine of > 1.0 mg/L, the calibration range must be adjusted to bracket the chlorine levels of the samples..

Laboratory control standard:

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

number (mg/L) (mg/L) (acceptable range = 90 to 110%)

[ 5s C3 0.50 or 40 q.2. e

Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine %RPD = [(S - D) /[(S+D)/2]) x 100
number (mg[L) (acceptable range = - 10%)

~ Dupliat D~ 0,000 Xq 6

Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number II (mg/L)

Blank (should be = < 0.10 mg/L)

001tso* 0g jL 4 lorkl P Ab 6jac, daý ev;ý J.6a 3
CA 5L~.Q kV~# (s.-rA 3) N' "]asr/ dal p 1J~ .6~?~

ol .o.tq. 05 IV\ O..J0 0\ . P .

---------------

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

Iage 61 of 107
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, EnvlronnmentaiTesting Solutions, inc,

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

Matrix: Water, RL = 0. 10 mg/L
Meter: Accumet Model AR25 pH/lon Meter

I Analyst L44,127
Date analyzed O t-Ocl I

Iodide reagent: I -_W 12337
Acid reagent: t± I1I1e )

Calibration:

Reference standard number 0N10 mgL, th 1.0 mus t b
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.

Duplicate sample nrecision:
Sample Sample ID Sample characteristics Residual chlorine %RPD = ((S - D) /[(S+D)/2I) x 100
number (MRfL) (acceptable range =:E 10%)

4 Duplicate- D L-0000113

Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number

Blank (should be =o <o0. 10 mg/L) 0. 1ICI

m o'i.o'1 ! 2gJie.0h1 Ct ckaM'Cotor wo.m0I,3,.

O0b6JkA*Ool ~ -- J ) IJ l LO0Ol0S(p
(A'1L' 0S~c [-fifs1 RO-PJS S1%0~1.cL O - i0001

Igot . os( co+t . c- l & 0St•_•4'_ N ti(_____, OO•O

______ __._a_____ cc ip 4'

Laboratory control standard: I

IllJ

Reference standard i True value (TV) Measured value (MVm % RS =mMV / TV x 100

number (mg/L) " (rng/L) (acceptable range = 90 to 110%)

0.50 .- q,.o'".

Page 62 of 107
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tnvionm.nt.i Tosting Solution,. lot.

Page 2--

Page ~-of ~

Analyst F7S Z
Date analyzed

Alkalinity
(s[232o B)

Matrix: W Le, RL 1.0 mg CaCO 3/L

Titrate samples to
pH = 4.50 S.U.

Time initiated 51-",

Time completed 5-19 "

Titrant normality and multiplier determination:
pH of Normality Normality (N) of H2S0 4  pH Factor or Multiplier

Deionized Titrant check Begin End Total = (5 ml Na 2CO3 x 0.05)/E = (N x 50000)/ 100 ml sample
water reference standard - ml ml ml = 0.25fE = N x 500

= 4.5 S.U. number number , _ E) (acceptable range = 0.0180 - 0.0220)

-, x-• 3 _ I ,,- II. f l "r * ._____,__________-__________._____-___

Laboratory control standard:

Reference standard True value Sample Alkalinity (MV) % RS = MV / TV x 100
number (TV) volume Begin End Total Multiplier (Ing CaCO26L) (acceptable range

(mg CaCO3hL) (ml) ml ml ml " 90 to 110%)
T3S'S W54 100 1oo II .-3- 0,t --4Ioqqsq L

Duplicate sam le precision:

Sample Alkalinity %RPD =

Sample Sample ID volume Begin End Total Multiplier (mg CaCO3/L) {(S - D) /[(S+D)/2]} x 100
number (ml) ml ml ml (acceptable range- 10%)

Duplicate (B) 1 1 D O .
__ _ _ _ _ ...L.... .3.q

Matrix spike recover_:

Reference standard Spike value Sample Spike alkalinity (A)
number (SV) volume Begin End Total Multiplier (mg CaCO 3/L)

(mg CaCO3/L) (ml) ml ml ml

U__, _ _5_4 50, i100 1 i- 2kf v -1b." Io

Sample alkalinity (B) Measured spike value (MV) %. R = MV / SV x 100
(mg CaCO3 /L) MV = A - B (acceptable range

(mg CaCO3/L) 75 to 125%)

Sample measurements: -

Sample volume Begin End Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mig CaCO3/L)

t ,bcnibcts (.)W. i02 tO r toq 14-_ _I

b5- be.oc 66u) D-O 2-0 3,1

0503ol Mll. h- c - _ _

I

019,6-9.hSViA I.--I- 1,72_

--I- loL[9 1 ~ ¶ F I

Sage 63 of I

1^

o~o~o'i. o~ILJ ~v J~r~ I c~ ___ Id0-
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1) Envtnanm~ntal Teoting Soluttions, Inc.

Page 3

Page .IOf _

Time initiated

Time completed I
Analyst 'E77c7

Date analyzed

Titrant normaity and mnultinlir dptprminntin•

Alkalinity,
(SM-2320 B)

Matrix: Water, RL =1.0 mg CaCO3/L

Titrate samples to
pH = 4.50 S.U.

... ... .. ... .. "no ... ... .. an u tn r ... . .. .... onv .

Dinzd Titrant chc B-gif -IataL = (5 ml Na2CO3 x 0.05)/E =(N x 50000)/ 100 ml sample

water reference standard ml ml ml .-". •= Nx 500
=4 .5 S .U . n u m b er •n u m b er (E ) ac e t b e r n e 0 t _

Laboratory control standard:

Reference standard True value Sample Alkalinity (MV) % RS =MV / TV x 100
number (TV) volume Begin End Total Multiplier (mg CaCO 3IL) (acceptable range

(mg CaCO 3/L) (ml) ml ml ml -90 to 110%)

Duplicate sample precision:

Sample Alkalinity %RPD =
Sample Sample ID volume Begin End Total Multiplier (mg CaCO3/L) ((S - D) /[(S+D)/21) x 100
number (ml) ml ml ml (acceptable range = 10%)

Duplicate(B) D 13 _

Matrix spike recovery:

Reference standard Spike value Sample Spike alkalinity (A)
number (SV) volume Begin End Total Multiplier (mg CaCO3IL){(mg CaCO31L) (ml) ml ml mlv,ýSAL Lo6,_50 110 "o4- 9.,•.Z 15.3 I, .. t OD

Sample alkalinity (B) Measured spike value (MV) %R = MV / SV x 100
(rag CaCO3IL) MV = A - B (acceptable range

(ing CaCO3/L) = 75 to 125%)

Sample measurements'

Sample volume Begin End Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (0ng CaCO3/L)

050,105 5k n 35.5 OL.V 100
bo! .o0 4 _-- . ___ 110
ab s.c 0%0 1 LOA 'k o. a. U

64k A -0- in -not
I I - 2- I -4. i, .1-4.4 7l 1

,i
- - 1 * -I t I Tt1 I

NA Adr %4k ,G' 4. -3 I
________ 4 - -

Srh qk-) Pn,,- .0- qqL"nA I-. a-l
- -- - - - + - -- -. ~I I ~ - ___ ___ ____

I
-I-F

__. I-
~~Cn-q af~ I )0

I - f _ __ _ __%_ _ __ _ __f3-- --f 5,gV)
nC, Os Act 014 J j5 I L2~L.~

Iage 64 of I

f I
Reviewe•d by: Da•te reviewe• .I IT
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Analyst 65C

Date analyzed 0IO-1o-01

I Titrant normality and multiolier determinatioi

Page.

Page . of•(v

Alkalinity
(SM -2320 B)

Matrix: Witer, RL = 1.0 mg CaCO31L

Titrate samples to
pH = 4.50 S.U.

Time initiated

Time completed

pH of Normality (N) of H1SO4  pH Factor or Multiplier
Deionized Titrant check Begin n ml Na2CO 3 x 0.05)/E (N x 50000)/ 100 ml sample

water reference standard ml ml ml N x 500
= 4.5 S.U. number number (E) (acceptable range = 0.0180 - 0.0220)

,Laboratory control standard.

Reference standard True value Sample Alkalinity (MV) % RS = MV /TVx I00
number (TV) volume Begin End Total Multiplier (mg CaCO 3/L) (acceptable range

(mg CaCO3/L) (m]) ml ml ml 90 to 110%)

:lWicS te54 100 pre c)ion , 41 _____ I______ IIN_ alt_

Duplicate samle precision:

Sample
number

Sample ID
Sample
volume

(m)
Begin

ml

Alkalinity
(mg CaCO3/L)End

ml
Total

ml
Multiplier

%RPD =
((S -D) /[(S+D)/21} x 100

(acceptable range = : 10%)ml ml ml 04d!

4, Duplicate (B) D 41to r--Pý10,

Matrix spike recovery:
Reference standard Spike value Sample Spike alkalinity (A)

number (SV) volume Begin End Total Multiplier (mg CaCO3IL)
_(mg CaCO3/L) (ml) • ml ml

Sample alkalinity (B) Measured spike value (MV) % R = MV I SV x 100
(mg CaCO31L) MV = A- B (acceptable range

(mg CaCO3/L) =75 to 125%)

Sample measurements:

Sample volume Begin End Total Alkalinity.
Sample number Sample IID (ml) ml ml ml Multiplier (mg CaCO3IL)

04 irtlW ~ )CO L, 2j3.20+ 4 P-J

0 lO'so 0@%.o as3 -)A__ ýL~ 3 i ___,_

oA •,4,o'1 1 1 L. Jy 25k +5.c1 .(o,"
I -A - I I

,O- 0$CPA I
~~1 I I 4 I ~ -

'1 _' 1,ý.U _%%--
- c .5 5 . -4 -"

Reviewed by: I DtrieDate reviewed: I M ý t
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Page 4 of (o

I
Analyst L•.- 1

Date analyzed

Alkalinity
(_SM•320 B)

Matrix: WaierRL = 1.0 mg CaCO 3/L

Titrate samples to
pH = 4.50 S.U.

Time initiated [IZT--7

Time completed L

Titrant normalitv and multiblier determination:
H2- Normality Normality (IV) Of 112SO4 pH Factor or Multiplier

Deionized ir - Begin End Total = (5 ml Na2CO 3 x 0.05)/E = (N x 50000)/100 ml sample
water reference standard -n - - I = 0.25/E =Nx500

=4.5 S.U. number number 8E- c.0220)

Laborator control standard:
Reference standard True value Sample Alkalinity (MV) % RS = MV/V x 100

number (TV) volume Begin End Total Multiplier (mng CaCO3/L) (acceptable range
(mg CaCOiL) (ml) ml ml ml =9to %)

TY1bs( F4100 100 141 JSý 9.3

Duplicate sam pleprecision:
Sample Alkalinity %RPD

Sample Sample ID volume Begin End Total Multiplier (mg CaCO3 L) ((S -D) /[(S+D)i21} x 100
number (ml) ml ml ml (acceptable range *10%)

Duplicate(B) a4 C,41 D D 1 -3. S. "l

Matrix spike recovery:
Reference standard Spike value Sample B Spike alkalinity (A)numbei (SV) volume Begin End Total Multiplier (mg CaCO31L)

(mg CaCO31L) (Ml) ml ml ml

Sample alkalinity (B) Measured spike value (MV) % R= MV /SV x 100
(mg CaCO3/L) MV= A - B (acceptable range

(Mg CaCO3/L) = 75 to 125%)

Sample measurements: , ,
Sample volume Begin End Total Alkalinity

Sample number Sample ID (ml) ml ml ml Multiplier (mag CaCO3IL)

0ostok-.o &1 AA3F 9S 32- -:ý _£4 tt1 OC0

04%,_0_sO_•.. , 7 a Ito.L- I . II

pAOSQ4.os i-TA-L&uu )' 16 J _q3~AJ i.1v. _

I 'Th,-
*~.r, (~t ~3-t

_______ ~-41-------t~----i---t. t'30
a 0 0 C q_ OIA 'i•A- , f 04. in1 ,,1-t I .--F A.-1- I --

lage 66 of
________ 4 _______ ______ __________4v~S(DZ1 jlV. ~ II~II1~~ ~ P~.3t4~ I ______________
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IEWlAMnmental Testing Solutions. Inc.

Page _ _

Page of1

Analyst

Date analyzed

Alkalinity
(SM-2320 B)

Matrix: Wffte, L = 1.0 mg CaCO3/L

Titrate samples to
pH = 4.50 S.U.

Time initiated 1
Time completed

Titrant normality and multinlipr determination!
. . . .. . . -li [ . . . . . . . . -r -.. . . . . . . . . .

pW'f Normality Normality (N) of H2S0 4  pH Factor or Multiplier
Deionized Titrant c End Total = (5 ml Na 2CO3 x 0.05)/E = (N x 50000)/ 100 ml sample,

water reference standard ml I m5/ = Nx 500
-4.5 S.U. number number (E) (acceptable range =0.018 -

Laboratory control standard:
Reference standard True value Sample Alkalinity (MV) % RS = MV /TV x 100

number (TV) volume Begin End Total Multiplier (ing CaCO3/L) (acceptable range
(mng CaCO3/L) (ml) ml ml ml =90 to 110%)

S Cer,- 100 100 . c 7. -

Duplicate sam le precision:
Sample Alkalinity. %RPD

Sample Sample ID volume Begin End Total Multiplier (mg CaCO3/L) ((S -D) /[(S+D)i21} x 100
number (ml) ml ml ml (acceptable range = * 10%)

(A ,S . .1- ie u

Duplicate (B) -

Matrix spike recovery: ,2_._-___.___,__'4"___)____

Reference standard * Spike value Sample Spike alkalinity (A)
number (SV) volume Begin End Total Multiplier (mg CaCO3/L)

(rng CaCO3[L) (ml) ml ml ml

Sample alkalinity (B) Measured spike value (MV) % R MV / SV x 100
(mg CaCO3/L) MV = A - B (acceptable range

, (mn CaCO 3/L) 75 to 125%)

Sample measurements: "_•

Sample volume Begin End Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCO 3/L)

pOlo'Loq s TA'I'A 14-2. 3of; 65.1 14t i-D-4C

actO4&A1 ý0 11of e U 2l1t- 1 _ __0 1j34 .O2:_ __

ago_______ _ __31 ±4 (4 1C

eA tmnsl -I< -rWV-116-619 -L)j
1- -- - - f=~-~--i

5 4- 4- 3 4 I I 4-4------------4 - - t
r•d 0 e, OL. 1 i 2 o~f (qL

1 2, 0-9 q 'i
Ji%'LII age 67 of 107

Reviewed by: ZI2- DDate reviewed: Fý- oýý(M
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Analyst F7Q>71
Date analyzed --- bqI

Alkalinity
(SM=2320 B)

Matrix: Waeer7fL = 1.0 mg CaCO,/L

Titrate samples to
pH = 4.50 S.U.

Time initiated

Time completed • ] .

Titrant normality and multipier determination:

Normality (N) of H2SO 4  pH Factor or MultiplierI Deionized Titrant check B-g-egin -E Na CO3 0.05)[E = (Nx 50000)/ 100 ml samplewater reference standard ml ml mi = .5/ N x500

4.5 S.U. number number (E) (acceptable range = 0.0180 - 0.0220)

Laboratory control standard:
Reference standard True value Sample Alkalinity (MV) % RS =MV /TV x 100

number (TV) volume Begin End Total Multiplier .(mg CaCO3/L) (acceptable range
(mg CaCO3/L) (ml) ml ml ml =90 to 110%)

100 100 e, I. v c- j4 ,3 t

Duplicate sam le precision:

Sample Alkalinity %RPD =
Sample Sample ID volume Begin End Total Multiplier (mg CaCO3IL) ((S - D) /[(S+D)/21} X 100
number (ml) ml ml ml (acceptable range a 10%)

l * Duplicate (B) -U0.V. . - D 4 0 Ž & I
___________ o.0 OR alkaliity (A

Matrix spike recovery:

Reference standard' Spike value Sample Spike alalinity (A)
number (SV) volume Begin End Total Multiplier (mg CaCO3/L)

(mg CaCO3/L) (ml) ml ml ml
...1 •q ,N IoO 5D R.) ,.0: .o U.•I ,"-|o

Sample alkalinity (B) Measured spike value (MV) % R = MV /SV x 100
(mg CaCO3/L) MV = A - B (acceptable range

(mg CaCO3lL) 75 to 125%)

Sample measurements:
Sample volume Begi n End Total Alkalinity

Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCO 3/L)

Octs(.- L OAJr)lOfi.x 50 d l 1-2 Lot Ib.

oCOSo01.Ok I.&--P-r"'- LO 50 2,- ,oI 62L '. t2I

________a~ _--_-____.__"__ i•5 IO., ______ o _

,c.c1.OiA ný W, VO PR ;ý: -9 1-57V
-~ - t. I

-W
F-

lage 68 of I
"° J. Jl __________
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1) EvrnetlTstn ouinIc

Page .. f

Page .1I of 3

Analyst

Date analyzed 'f-'-o.II

Alkalinity
(SM 2320 B)

Matrix: Water, RL = 1.0 mg CaCO 3/L

Titrate samples to
pH = 4.50 S.U.

Time initiated

Time completed

Titrant normalitv and muitivlier determination:
....... and .... . . .......

pH of Normality Normality (N) of H2SO 4  pH Factor or Multiplier
Deionized Titrant check Begin End Total (5 ml Na2 CO3 x 0.05)/E = (N x 50000) 100 ml sample

water reference standard ml ml ml = 0.25/E N x 500
= 4.5 S.U. number number (E) (acceptable range = 0.0180 - 0.0220)

1.3 I NTs32 C A lLSW' 53 ' U -, 1.1'. i __1_7t

El rL O0.-Q) ( ,U .j
Laboratory control standard:
Reference standard True value Sample Alkalinity (MV) % RS = MV / TV x 100

number (TV) volume Begin End Total Multiplier (Ing CaCO3/L) (acceptable range
(Mg CaCO3/L) (ml) ml ml ml =90 to 110%)

100 100

Duplicate sample precision:

Sample Alkalinity %RPD =
Sample Sample ID volume Begin End Total Multiplier (mg CaCO3IL) ((S - D) /[(S+D)/21} x 100
number (ml) ml ml ml (acceptable range = • 10%)

4 Duplicate (B) " .0D

Matrix spike recovery:
Reference standard . Spike value Sample Spike alkalinity (A)

number (SV) volume Begin End Total Multiplier (rag CaCO 3/L)

(mg CaCO3 /L) (ml) ml ml ml

Sample alkalinity (B) Measured spike value (MV) % R MV / SV x 100
(Ing CaCO3/L) MV = A -B (acceptable range

(Mg CaCO3/L) = 75 to 125%)

b :.. 50 looe~T .

Sample measurements:
Sample volume Begin End Total Alkalinity

Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCO3 1L)

osQ oiA IT)~ U)J ___*11.(1 1as--i-cp, 6 nq - " 1 , 2-..5., Ito 5- •'+

(ý : - 00 3 1_ +o_ I ) (C' .5 -1 1,_ S

o6 i-z on,~ I ___!S~ A__ i'pt -I - _ _

1h al-7 I-- lliý .. . A n - ý . X-,6 - I - I not

age 69 of 1

V -- t t~- -= I ---- t-1+ '

fl'tbt2~ jL'Xd (11- -~~j~ Jj 5 .. J 39
107 Reviewed by: F 10- -- Date reviewed:
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Page Q of 3

Time initiated

Time completed I I 1
Analyst [:,c]

Date analyzed .

Titrant normality and multitnlier determinatioin

Alkalinity
(SM 2320 B)

Matrix: Water, RL = 1.0 mg CaCO3/L

Titrate samples to

pH = 4.50 S.U.

PH or- -4ýC i Normnali ty (N) Of H7.SO4 PH Factor or Multiplier
Deionized Titrant check • •etr--jW Total =(5 Ml Na2CO3 X 0.05)/E = (N x 50000)/ 100 ml sample

water reference standard ml ml -mi-= N X 500
=4.5 S.U. nu mber numb er (E) (aepblrng ... - "'•

Laboratorv control standard:

Reference standard True value
number (TV)

(me CaCOI/LI

Sample
volume

Iml)
Begin

-l
End Total

ml1 ml
Multiplier

Alkalinity (MV)
(mg CaCO3IL)

% RS= MV/TV x 100
(acceptable range

= 90 to 110%) I
, . -'i J.-t 2 i l 2 ±iiii t il

100 100 I. )4 _____10_9__ _ _

Duplicate sample precision:

Sample Alkalinity %RPD
Sample Sample ID volume Begin End Total Multiplier (Mg CaCO3FL) ((S -D) /[(S+D)/21} x 100
number (ml) ml ml ml (acceptable range = ± 10%)

Duplicate(B) - . -. D 5a

__ _ __ i j4 ., .. . ~ -

Sample measurements:

Sample volume Begin End Total Alkalinity
Sample number Sample ID (MI) ml ml mi Multiplier (mg CaCO3/L)

I 53
0iic 1, ~s 0- n .1A~ .7ritkO V
________ 2-O:t~~h.k~

~&L5 is. .Q2.
.1 -3 I z a I I

1VA-&~ci jr-rn 1 t1-.L~ ~
40 ý i4c 4 -1 4; 04 .1 + -

0010 j bh. 0

-Oct nMSMlSWvM0-yM-M
1 7 I c2.1 12-2

+ I

-4 A4b -. I -
-,e'./' ^ I

IF! IF 4,

Iýs-- o ý4oa -.I___ rjL~

of z0 ReI e d by Dateo reieed - 1 q -
of 107 Reviewed by: LI~z Date reviewed: I ý



Eniomna Ts in outninc.

Page j-.

Page 3. of 3

Analyst [7g L1
Date analyzed I q,-i I

Alkalinity
(SM 2320 B)

Matrix: Water, RL = 1.0 mg CaCo 3/L

Titrate samples to
pH = 4.50 S.U.

Time initiated

Time completed

Titrant normality and multiplier determination:
" Normality Normality (A') of H2S0 4  pH Factor or Multiplier

Deionized. Titrant chec -S-i. End Total = (5 ml Na2 CO 3 x 0.05)/E = (N x 50000)/ 100 ml sample
water reference standard ml m -- m= 0.25/E Nx 500

= 4.5 S.U. number number (E) (acceý ne = 0.0180 - 0.0220)

Laboratory control standard:

Reference standard True value Sample Alkalinity (MV) % RS = MV /TV x 100
number (TV) volume Begin End Total Multiplier (mng CaCO3/L) (acceptable range

(mg CaCO3fL) 4ml) ml ml ml =90 to 110%)
Z 5 ,4100 100 L).-o -9.2- C) -I t;. )o ~o'to

Duplicate sam ple precision: -

Sample Alkalinity %RPD =
Sample Sample ID volume Begin End Total. Multiplier (mg CaCO 3/L) ((S - D) /[(S+D)/21} x 100
number _rVA (ml) ml ml ml (acceptable range = 10%)

Duplicate(B) 4L D

Matrix spike recovery:

Reference standard Spike value Sample Spike alkalinity (A)
number (SV) volume Begin End Total Multiplier (mg CaCO3IL)

(mg CaCO3/L) ml ml ml ml

Sample alkalinity (B) Measured spike value (MV) % R =MV /SV x 100

(mg CaC-3/L) MV=A-B (acceptable range
(mg CaCO3/L) 75 to 125%)

Sample measurements:
Sample volume Begin End Total Alkalinity

Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCO3/L)

o0% as i.o . 'WA Z 6D R_3- 2 _ e

C'9 OSo2,.. 2 A 4 .2 •, 3 • ' • "-__
6S.2 Is2 .0-s,

ogi Soe% I.11 2-
~ 0L2 _.- . . = -I

-o~a'zo~1L I
________ L " L I ~ 4 |l | €'•

i
~ 7i of 1

O9O~l'j. 01 i y"--

L J _______________________________

07 Reviewed by: ~ Date reviewed:
07

Reviewed by: I Date .reviewed. alia:]



EnvfinmentaITesting Solutloml INC.

Page _ _

Page 1[ ofl..o

Total Hardness (SM 2340 C)
RL= 1.0Mg CaCO3/L

Analyst '

Date analyzed [ -0 " 5 •

Time initiated qo'
Time completed I 132-

Titrant normality and multiniier determinationn
Titrant Normality check 'Begin End Total Normality (N) of EDTA pH Factor or Multiplier

j reference standard ml ml = 0.2/E = (Nx 50000)/50 ml sample
numberc sanuer mE (acceptable range = 0.0180 -0.0220) = Nx 1000

Laboratory control standard:

Reference standard True value Sample Hardness (MV) % RS =MV /TV x 100
number (TV) volume Begin End Total Multiplier (mag CaCO3/L) (acceptable range(mag CaCO3/L) (ml) ml ml ml 90 to 110%)

Q.1,S5 Q5(• 40 50 10.0 O CZo 0. 2-.0. .. •'•i - l10"7O-O

Duplicate sam pie precision: "
Sample Hardness %RPD

Sample Sample ID volume Begin End Total Multiplier (mg CaCOi3/L) ((S -D) /[(S+D)/21) x.100
number (ml) ml ml ml

Duplicate (B). _ ,_ _,,_ _ _ _._ _ _ D___._.______

Matrix spike recovery: _

Reference standard Spike value Sample Spike hardness (A)
number (SV) volume Begin End Total Multiplier (mg CaCO3 L)

(mg CaCO3/L) (ml) ml ml ml

Sample hardness (B) Measured spike value (MV) % R MV /SV x 100
(mg CaCO3/L) MV = A - B (acceptable range

(rag CaCO3/L) = 75 to 125%)

Sapl maurements:- - -

Sample volume Begin End Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCO3/L)

TV = ND Blank

05 -Ul 1.06 A I -I &•. 1 .• 4.4. 1 1 C

-D U6.o 55-)32-5V± L __22__44

1:7-""tIr • '4 -

6J,C6 I-. 1 A• ,i.: •v ,4•.. } ..
o•-~t0• ,3/J•tq . .•.'_,:q.' q,7=q

I -~ I- ,-b-~An~W I , i.i,1~ I - 1. I - -- 1--~* I , . -. K
I A+111ý- I &-+I.

-. - 4 1 _______ .1 L ~ ~ I -.--.-.----- s---------- ~ -

S of iL Oe I_>5m fttrn is used. sample must be diluted."

I- 1 3 -015 -b I
._L-

I2-1

Reviewed by: Daree 6ODate reviewed



EenlmnmentalTesting SoIutIwsjmr.

Page
PPage •_•_o• _

I Analyst F73G .....
Date analyzed L 'C•iI-1i0 j

Total Hardness (SM 2340 C)
RL= 1.0 •CaCO3/L

Time initiate•'..7..7.._ 7
Time completed LI -II..ii

Titrant normality and multiplier determination:

ITitr .. imality check Begin End Total Normality (N) of EDTA
reference standard m " = 0.2/E

number number (E) aCC = .0180 - 0.0220)

pH Factor or Multiplier
= (N x 50000)/ 50 ml sample

=Nx 1000 I
I-

Laboratory control standard:
Reference standard True value Sample Hardness (MV) % RS = MV / TV x 100

number (TV) volume Begin End Total Multiplier (mg CaCO3/L) (acceptable range
(Mg CaCO3/L) (m]), ml Jml ml =90 to 110%)

•-EN t~SS (E, 40 50 R3.• 15. 2-1t0_.0 42o 105,ý

Duplicate sam le precision:
j.Sample Hardness %RPD =

Sample Sample ID volume Begin End Total Multiplier (mg CaCO3/L) ((S -D) /I(S+D)/21) x 100
number (Ml) ml ml ml

Duplicate (B) - __._ 3- ._-- D_ _ __ _ _ ._ _ _

Matrix spike recovery-

Reference standard Spike value Sample Spike hardness (A)
number (SV) volume Begin End Total Multiplier (mg CaCO3/L)

_ (mg CaCOu/L) (ml) ml ml ml

Sample b4061 B - -3

Sample hardness (B) Measured spike value (MV) % R = MV/ SV x 100
(mg CaCO 3/L) MV = A - B (acceptable range

(mg CaCO3/L) 75 to 125%)

(4 LLO

Sample measurements:

Sample volume Begin End Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCO3/L)

TV = •Blank

S "hou-d be = 0 m___aCO3/)

o'04oS . IQ _a _._0

0i OJo._ _A 3 )44.1 q*4,'-1+ ±LS !50

__I _nH j,45 __ -- 4 , LL-
-I- I t I 4-~.--------I----~--+ - F--fr I ,,~ t

as- a,-o-% t% I 1O10
- t I tt

I Cn- 1.• A 4,
,age 73 of M7! If >lSml of titrant is used, sample must be diluted. Reviewed by: Li•iiii]

I -t . I LIO

Date reviewed[ 0-6 4v.-)



1'

Page 
___

Page - of1L

Total Hardness (SM 2340 C)
RL= 1.Ong CaCO 3/L

Analyst pýSC-
Date analyzed i.i-I I"iQi

Time initiated

Time completed

Titrarnt normality and multinlier determination!
Titran k Begin End Total Normality (N) of EDTA pH Factor or Multiplier

reference standard m--M- ml = 0.21E = (N x 50000)/50 ml sample
number number cS table range 0.0180 - 0.0220) = N x 1000J

Laboratory control standard:
Reference standard True value Sample Hardness (MV) % RS = MV / TV x 100

Reenumber .. (TV) volume Begin End Total Multiplier (mag CaCO 3/L) (acceptable range

(mg CaCO3/L) (ml) ml, ml ml =90 to 110%)

Duplicate sam le precision:
Sample Hardness %RPD

Sample Sample ID volume Begin End Total Multiplier (mg CaCO3/L) {(S - D) /[(S+D)i2I} x 100

number (ml) ml ml ml '

t Duplicate (B) -1 D V
1

-7 C).

A4 .1 ' -"q 4 £. 2's •

Matrix spike recover,: ,q.2. 3.S L4. 0 f5D
Reference standard Spike value Sample Spike hardness (A)

number (SV) volume Begin End Total Multiplier (mg CaCO3/L)
ing &CaCO3/L) (m) I ml ml

A 5 J 42 (•2 ) 2.o'

.Sample hai'dness (B). Measured spike~value (MV;) % R =MV /SVx 100
(mg CaCO3/L) MV = A -B (acceptable range

(mg CaCO3/L) = 75 to 125%)

Sample measurements:,_ ,
Sample volume Begin End Total Hardness

Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCO3IL)

TV=ND Blank-- ~~ me=0rg CaCO3/L)
O'D .on- O-7- 0A.1¢.4m Pr. z. ýs .439.,3-¢ d.•b cx 2-c.;0 110

00 ___ 0>Ot.0k-3 ;q.7 _,1__4____ IR

-oloso.O\ UaN2a,7 o, I &25 4.U ,.i.SIZý 130

'0 USTI.o 2. k- " _s

oiLS4c I fA UPv W___ Ct 0_ _ _ _ _

______ 7. 3± _ _

,%A T- c) . ore Il I 4'~ p,1 I IqO •\0o'0
-1 jc~~I O *W

a rn b did Rev iwL.IUt/

rage74 O teQ: If >1l5ml of titrant is used., sample must be diluted. Reviewed by: F Date reviewed Q .10,t 16



0:T

ý)Envtnm~ntal Tesing Solutions, Inc.

Page _ _

Page '-1 of(
11

Analyst [(i0UI7....
Date analyzed C r7-

Titrant normality and multiplier determination:

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCO 3/L

Time initiated

Time completed

I< :

I I

Titr"-an Normality check Begin End Total Normality (A) of EDTA pH Factor or Multiplier
reference stanBdar I I a b = 0.2/E = (N x 50000)/50 ml sample•number number -- •pceptable range = 0.0180 - 0.0220) = Nx 1000

Laboratory control standard:

Reference standard True value Sample Hardness (MV) % RS = MV /TV x 100
number (TV) volume Begin End Total Multiplier (mg CaCO3IL) (acceptable range

r(mg CaCO3'L) (ml) Ml ml I ml = 90 to 110%)I•

!
IT40 I 0 ,21. d&q?,o 2Z0., Ioq

Duplicate sam le precision:

Sample Hardness %RPD =
Sample Sample ID volume Begin End Total Multiplier (rag CaCO3/L) {(S -.D) /[(S+D)/2J) x 100
number (mi) mi ml mI

Duplicate (B)

Matrix spike recovery:
Reference standard Spike value Sample Spike hardness (A)

number (SV) volume Begin End Total Multiplier (rig CaCO3-L)
(mag CaCO3/L) (MI) m l mi ml

Z ss;( o• 6 .stIJ • oz'. •

Sample hardness (B) Measured spike value (MV) % R MV / SV x 100
(mg CaCO3/L) MV = A - B (acceptable range

(rag CaCO3/L) ,=75 to 125%)

Sample measurements:

Sample volume Begin End Total Hardness
Sample number Sample ID (mi) ml ml ml Multiplier (mg CaCO3/L)

TV = _- Blank - 4.(shou,-ld W- T Um CaCO3/L)

o'%oo8.o9 "•'A&P j-• 3n' ________ :•,i/ b2.g• 2.Oib I'-Io
oc€,'oi.O'b lT'hvbtJ iO l I __ __ -_ 3 3qL 3I1. °~J~~' *

o_ oso__ o_ 7VA 2nc _ _ __,, .140ac______-_-SVA6 )01 1S- __j- -12

____o __o .7 _.1_ 42,.6 S 3. 39 _t

_" so.il - _- - i•-9i -':I-A.. 4& ___ iif
I -~ I-,--------4--.-..,--4-,---------.4 ~ I I-

n< A WO-1VII Vr ' ) Inh5 ,'.1 l , t-ti ll~3 -~-Il!
I ( A. -. -. 6 1 -2- J1011Ja L_________ __ _ _ _i1~' - - .11D '[dilI

Irage 75 of AotZ If >15ml of titrant is used, sample must be diluted.
Reviewed by: I _______ Date reviewed [i0,5 tI D Lo I
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I

5 Envivmnmw.taI TesUd.g SI.tIons, Inc.

Page _9"__"

Total Hardness (SM 2340 C)
RL 1.O9g CaCOJL

Page S of

Time initiated

Time completed LII ,

Analyst [7•> 7
Date analyzed i6- ji b -i]

Laboratory control standard:

Ii
Ii
I
I

Reference standard True value Sample Hardness (MV) % RS = MV / TV x 100
number (TV) volume Begin End Total Multiplier (mg CaCO3IL) (acceptable range

I(mg CaCO3/L) (il) ml ml ml 90 to 110%)
•!,,.•Gm.t•40 50 V3. .5 IS .. 0 2..., 4 0 !oO

Duplicate sam le precision:

Sample Hardness %RPD =

Sample Sample ID volume Begin End Total Multiplier (nag CaCO3/L) {(S - D) /[(S+D)/2]} x 100
number (ml) :ml ml ml

p~c)6o&l /P01ulzy -1_ -L fi U)t.IO S 8
L , Duplicate (B) O9" I•'/ 0D•: 7 L D 4,4..qr.-}fZC

Matrix spike recovery: ,_....

Referencestandard Spike value Sample Spike hardness (A)
number (SV) volume Begin End Total Multiplier (Mag CaCO3/L)

(mgCaCOL) (ml) ml ml ml

Sample hardness (B) Measured spike value (MV) % R = MV SV x 100
(mg CaCO6/L) MV = A - B (acceptable range

(rag CaCO3/L) = 75 to 125%)

Sample measurements:.
Sample volume Begin End Total Hardness

Sample number Sample ID (ml) ml ml ml Multiplier "(im CaCO3/L)

TV =.Z4 Blank _.__- -
(31.00H bc -9-0 In-gaCKOtL

co0sU•.ot, l•kr t3Bi•iiin-r I _____ ,,If ~•, Oc.9o •52.Z•o jj1,,

0o C 0*1. O2 .. 3T- -_ 0_. A (7-_ _1_ ____ 2

Gel 6SOR.l 12__ __ _ 92-.
O F~~i.~ij~. ____ _ ý -i3

I
I
i

____________ I I I* .1 I -I ... ~ I-
0 I 7 ~a .~

I I
e14 osot. - 29 I 7 32 -S

3 %V 3,35 1 ý4-)ý 1 b:::ý L74

Rage 76 of 'ol~7 : If >I5m) of titrant is used, sample must be diluted. Reviewed by: I 6U-1 -7 Date reviewed 103. 1L) Z6
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Envinonmentai~tising Soluions, Inc.

Page aof

Page ( t2 of

Total Hardness (SM 2340 C)
RL = IQ.g CaCO 3IL

Analyst F 77III-
Date analyzed -

Time initiated [
Time completed [

Titraatnarnmalitv and mult inler determination:

Titrant Normality.check Beginn- Normality () of EDTA pH Factor or Multiplier
reference standard ml ml ml Nx/500 (50 ml sample
number number (E) (acceptable range 0.0180 - 0.0220) =x1000

Laboratory control standard: ,.•_"_,_.......
Reference standard True value Sample Hardness (MV) % RS =MV / TV x 100

number (TV) volume Begin End Total Multiplier (mg CaCO3IL) (acceptable range
_(Ing CaCO3,L) m, j m, I mml ml =90 to,110%) -

40 50 " 0 ' "

Duplicate sam le precision: - - " "
/ Sample Hardness %RPD

Sample Sample ID volume Begin End Total Multiplier (mg CaCO3/L) ((S - D) /[(S+D)/2]} x 100
number _ _ " _ _ (ml) ml ml ml " I __I _ .... ... _o .01o0c.os la~in 001 d5 3I0,7-31.1 1.• S. •i~~

L Duplicate (B) 39 t 3_______I D 15-_ 1_______

Matrix spike recovery: _ _"_ _ _ "_ _ _ ,
Reference standard Spike value Sample Spike hardness (A)

number (SV) volume Begin End Total Multiplier. (mg CaCO3IL)
[mgCaCO3/L) ( M) m m rl ml:r~ss • I • IQ5 I-qq 1-414 S.Sti) .-6, I 0

Sample hardness (B) Measured spike value (MV) % R = MV/ SV x 100
(mng CaCO3/L) MV = A - B (acceptable range I

(mg CaCO3/L) =75 to 125%)

Sample measurements: • •

Sample volume Begin End Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (Ing CaCO3IL)

TVx =•••-. Blank . " .. i "-
l .. ... -- (should be = mg CaCO3/L) •

4, as ro (- mEn 001 _____ -Im4. rs- j. LO -0.0
o,•A o .c al &-- 007- 10 m1 IIe.C3 Ct, q () t 'q 0oUoscf EMoQp >, 2- 60 c.o q•Oo 5.I)Lb

~&~aMRS Vv 5 _____ W. ___

I:________ . ____1Vi~ZL
r. I

ag 77 of _ _ _ _
S of : If >15ml of titrant is used, sample must be diluted. Reviewed by:

___________________ I

Date reviewed [ K-10 'l i
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*: ETSa

Page ____

Page . of

Total Hardness (SM 2340 C)
RL 1.0 mg CaCO3/L

Analyst [Bst 7
Date analyzed L 0 I1-+-01 "

Titrant normality and multiolier determination:

Time initiated o)i 5[

Time completed [I ,• .I

Titrant Normality check Begin End Total Normality (N) of EDTA pH Factor or Multiplier
reference standard ml ml ml = O.2E = (N x 50000)/50 ml sample
number number (E) (acceptable range 0.0180 - 0.0220) =Nx 1000

Laboratory control standard:
Reference standard True value Sample Hardness (MV) % RS = MV/ TV x 100

number (TV) volume Begin End Total Multiplier (rag CaCO3/L) (acceptable range
I.(Ing CaCO31L) (mll ml ml ml , I*= 90 to 110%)

40 j5O IDL -Dj c~t). uL

Duplicate sam pie precision:
Sample Hardness %RPD

Sample Sample ID volume Begin End Total Multiplier (mg CaCO3/L) {(S -D) /[(S+D)/2]) x 100
number (_ml) ml- ml ml

.. '6-12,-J5 .t 2b5.0 _____
Duplicate (B) D C, 2- -4 _PI._..-._._'

Matrix spike recovery: __ _
Reference standard Spike value Sample Spike hardness (A)

number (SV). volume Begin End Total Multiplier (mg CaCO3/L)
(mg CaCO3/L) (ml) ml ml ml

Sample hardness (B) Measured spike value (MV) % R.= MV / SV x 100
(mg CaCO3/L) NMV = A -B (acceptable range,

(mg CaCO31L) 75 to 125%)

9~2 33

Sample measurements:

Sample volume Begin End Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (Mg CaCO3/L)

TV =ND Blank
(should be = 0 mg CaC03/Q) _ _ .___,,_

__ _._ I .4 I

6•s-.OoIA m-01+ U 41-112

6-.. O -- 0L41 :-- 4L4 • 4.6o ,_ ._

Cq Os-- I __ -

. - J .7 , . I t 'I-'

I~ ~ K: _ j 4 1 1 - ±1 h.0-4 ~==~===~==
10. lb% •~

I ge 78 of l te: If >1 5ml of titrant is used, sample must be diluted. Reviewed by:

L .1~'~ .i. ______________

LIir~Iz Date reviewed
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Environmental Testing Solutions, Inc.

Page _ _

Page of, c

Analyst

Date analyzed O5 1-_-(3c

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCO3/L

Time initiated F 77,.
Time completed ..

I
I
I
I
I
I
I
I
I
I
I
I
I

Titrant normality and multiplier determination:
Ti4T-anI Normality check Begin End Total Normality (N) of EDTA pH Factor or Multiplier

reference standar--- ml ml = 0.2/E = (N x 50000)/50 ml sample
number number (acceptable range = 0.0180 - 0.0220) N x 1000

Laboratory control standard:

Reference standard True value Sample Hardness (MV) % RS =MV / TV x 100
number (TV) volume Begin End Total Multiplier (mg CaCO3/L) (acceptable range

(mg CaCOVL) (ml) ml ml ml 90 to 110%)

40 50 b i-.S , 2oc' - -

Matrix spike recovery:
Reference standard Spike value Sample Spike hardness (A)

number (SV) volume Begin End Total Multiplier (mg CaCO.3 L)

(rmg CaCO3L) (ml) ml ml ml

TOE6 koSis. 50 1- q-3.2 !5.2 2D .0 oc

Sample hardness (B) Measured spike value (MV) % R = MVV/SV x 100
(mng CaCO3/L) MV = A - B (acceptable range

(Mg CaCO 3/L) = 75 to 125%)

Sample measurements:
-Sample volume Begin End Total Hardness

Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCO31L)

T(should be = 0 mg CaCO3/L)

•o.off T-17A ZJ i 2- zQ. g, o?:. j.\ u0._ _ , _

aosu.so. TIIi %.jT i __ 3_Q .5 8.S.j¢

mouo i 1. o'1 •) "__ 1_114.t 3•,. _o 2 .

.| _'nd "--Ir 1.-f I
.I

I__ tý 5___ Y 5,240_z__:: lin I H.60__3___ i- D 11" j.
fN.1

¢)ln

a 7 1 If1T1 f V4-tt V isn.W u sd v 1pl t I I b
lge 79 of l~te: If >l5ml of titrant .is used, sample must be diluted.

., -22
______ .I o

Reviewed by: I L6bA- Date reviewed



Environmnentl Testing Solutions, Inc.

Page I I

Analyst .

Date analyzed [;.--Ii- III,

Titrant normality and multinlier determination:

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCO 3/L ,

Page ý3 of3

Time initiated F 7
Time completed EZI 1

tra Normalit check Begin End Total Normality (.N) of EDTA pH Factor or Multiplier
reference standard u-l "l-- im = 0,2fE = (N x 50000)/50 ml sample'
number number (E)- 4-"- tble range 0.0180 - 0.0220) = N x 1000

Laboratory control standard:
Reference standard True value Sample Hardness (MV) % RS = MV / TV x 100

number '(TV) volume Begin End Total Multiplier (mg CaCO3/L) (acceptable range
(mg CaCO3.L) (ml) ml ml ml = 90 to 110%)

11 .• k 40 50 1Q-1 6 7. 2-b. -L.

Duplicate sam le precision:
Sample Hardness %RPD

Sample Sample ID volume Begin End Total Multiplier (mg CaCO3/L) ((S -D) /[(S+D)/21} x 100
number (ml) ml ml ml

spike
Duplicate (B) D•. " --- . ,.,_-_D

Matrix spike recovery: ,,,
Reference standard Spike value Sample. Spike hardness (A)

number (SV) volume Begin End Total Multiplier (mg CaCO31L)

(Ing CaCO 3/L) (ml) ml ml ml
-T c.•t to•- 6ipJ0 50 t.5 •3• 5.2 a o,• I c)

, 5- ..... " ~ Zo ~ID

Sample hardness (B) Measured spike value (MV) % R MV SV x 100
(mag CaCO3/L) MV = A - B (acceptable range

(mg CaCO3/L) = 75 to 125%)

CA- 0 " k
Sample measurements:

Sample volume Begin End Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCO 3!L)
T V = N D _ . - B la n k . ./ _

bshould e = 0 mg CaCO3/L) ..

Ocot 051S 3 01______ 6 13.1- r ý1
-0940014)(. 14A, XFL I)-tIFi It- Q-~. 41-1 13A.i Nd tý 1 -

CA OSOp -2-1 UPI 43- 1.9f t.?____

-~ ~. I- I- -I. -I S J S
_______+ I ~ -

t ge 80 Of 1 tlQ e: If >15ml of titrant is used, sample must be diluted. Reviewed by:

- J &

Date reviewed 1 a)-'(4-07 1
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Environmental Testing Solutions, Inc.

Pimephales promelas
Chronic Reference Toxicant Control Chart

Organism Source: Aquatox, Inc.

1 ~
. I I I I I I I I I F T I I I I

USEPA Control Limits (± 2 Standard Deviations)

1.0 I-

0.8 k

0.6 I-

0.4 k
I I I I I I I I I I I I I I I

1.2

N

1.0

0.8

0.6.

0.4

1.2

1.0

0.8

0.6

0.4

I I I I I I I I I I I I I • I I I I 1 I

th tUSEPA Warning and Conttol Limits (75. and 0 Percentile CVs)L L::LL. .. ..... .. ... .. .... .. ..

--------------------------- ---------- ------

* 1 I I 'l I I I I I I I , I I I . I * I

i I 1 I I I I I I I I I I I I I I I I I

Laboratory Warning and Control Limits (10h and 2 5th Percentile CVs)

.. . ........ . . ....

...... .... ....... 1 I I I ..... .... ... ... .................

• VIA" ON* 0' " " Ob V 00•'0 • 6•T dao te--

Test date

7-day IC 25 = 25% inhibition concentration. An estimation of the concentration of potassium chloride
that would cause a 25% reduction in Pimephales growth for the test population.
iCentral Tendency (mean IC 2 5)

Warning Limits (mean IC 25 ± SA.10 or SA.75)

.... Control Limits (mean IC 25 ± SA.2 5, SA.90, or 2 Standard Deviations)
, Q"~I ,' I fn"7



0"0

Environmental Testing Solutions, Inc.

Test number Test date 7-day IC, CT

(g/L KCI) (g/L KCI)

Pimephales promelas
Chronic Reference Toxicant Control Chart

State and USEPA Laboratory
Control Limits S•,_i Warning Limits SAM

CT-2S CT+2S CT-SA1, CT+SS&.1

Laboratory
Control Limits

CT- Sknt CT + S&25

USEPA

S&75 Warning Limits

CT - Sý75 CT + SA.7S

USEPA
S&• Control Limits

CT-S&9 CT+SA9
CV

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

10-28-08
11-04-08
12-09-08
01-06-09
01-13-09
01-15-09
01-21-09
02-03-09

-02-10-09
02-17-09
02-24-09
02-25-09
02-27-09
03-03-09
03-10-09
03-10-09
04-14-09
04-21-09
05-05-09
05-12-09

0.79
0.67
0.69
0.76
0.82
0.77
0.78
0.79
0.83
0.53
0.60
0.76
0.72
0.75
0.79
0.77
0.70
0.80
0.69
0.75

0.73
0.72
0.73
0.75
0.75
0.75
0.76
0.77
0.74
0.73
0.73
0.73
0.73
0.74
0.74
0.74
0.74
0.74
0.74

0.08 0.56
0.06 0.59
0.05 0.62
0.06 0.62
0.06 0.64
0.05 0.65
0.05 0.66
0.05 0.66
0.09 0.56
0.10 0.54
0.09 0.55
0.09 0.56
0.08 0.56
0.08 0.57
0.08 "0.58
0.08 0.58
0.08 0.59
0.08 0.59
0.07 0.59

090 0.09
0.84 0.09
0.84 0.09
0.87 0.09
0.86 0.09
0.86 0.09
0.86 0.09
0.87 0.09
0.92 0.09
0.92 0.09
0.91 0.09
0:91 0.09
0.90 0.09
0.90 0.09
0.90 0.09
0.89 0.09
0.89 0.09
0.89 0.09
0.89 0.09

0.64
0.63
0.64
0.66
0.66
0.66
0.67
0.67
0.65
.0.64

0.64
0.64
0.64
0.65
0.65
0.65
0.65
0.65
0.65

0.82
0.80
0.81
0.83
0.84
0.85
0.85
0.86
0.83
0.82
0.82
0.82
0.82
0.82
0.83
0.82
0.83
0.83
0.83

0.15
0.15
0.15
0.16
0.16
0.16
0.16
0.16
0.16
0.15
0.15
0.15
0:15
0.15
0.16
0.15
0.16
0.15
0.15

0.58
0.57
0.57
0.59
0.59
0.60.
0.60
0.61
0.59
0.58
0.58
0.58
0.58
0.58
0.58
0.58
0.58
0.58
0.58

0.88
0.87
0.88
0.90
0.91
0.9i
0.92
0.93
0.90
0.88
0.89
0.88
0.89
0.89
0.89
0.89
0.90
0.89
0.89

0.28
0.27
0.28
0.28
0.29
0.29
0.29
0.29
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28"
0.28

0.45
0.45
0.45
0.46
0.47
0.47
0.47
0.48
0.46
0.45
0.45
0.45
0.45
0.46
0.46
0.46
0.46
0.46
0.46

1.01
0.99
1.00
1.03
1.04
1.04
1.05
1.06
1.02
1.01
1.01
1.01
1.01
1.02
1.02
1.02
1.02
1.02
1.02

0.33
0.32
0.33
0.34
0.34
0.34
0.34
0.34
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33

0.40
0.39
0.40
0.41
0.41
0.42
0.42
0.42
0.41
0.40
0.40
0.40
0.40
0.41
0.41
0.40
0.41
0.41
0.41

1.06 0.11
1.04 0.09
1.05 007
1.08 0.08
1.09 0.08
1.09 0.07
1.10 0.07
1.11 0.07
1.08 0.12
1.06 0.13
1.06 0.12
1.06 0.12
1.06 0.11
1.07 0.11
1.07 0.11
1.07 0.11
1.07 0.10
1.07 0.10
1.07 0.10

Note: 7-d IC2 = 7-day 25% inhibition concentration. An estimation of the concentration of potassium chloride that would cause a 25% reduction in Pimephales growth for the test population.
CT = Central tendency (mean IC25)

S = Standard deviation of the IC25 values.

Laboratory Control and Warning Limits

Laboratory control and warning limits were established using the standard deviation of the IC25 values corresponding to the 10th and 25th percentile CVs. These ranges are more stringent than the control and warning limits
recommended by USEPA for the test method and endpoint.

SILIo = Standard deviation corresponding to the 1 0 b percentile Cv. (SA. = 0.12)

SA.25 = Standard deviation corresponding to the 25th percentile CV. (SA.25 = 0.21)

USEPA Control and Warning Limits

Sý.5 = Standard deviation corresponding to the 75' percentile CV. ( SA17 = 0.38)

SA." = Standard deviation corresponding to the 90'h percentile CV. (SAgo0= 0.45)
CV = Coefficient of variation of the IC25 values.

USEPA. 2500. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutamn Discharge Elimination Progianm. EPA-t33-R-DO-003. US Envirortnentat Protection Agency, Cincinnati, OH.
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* .Precision of Endpoint MeasurementsE T Pimephales promelas

Chronic Reference Toxicant Data
Environmental Testing Solutions, Inc.

Test number Test date ControlSurvival Control Mean
Growth

CT Cv CT MSD PMSD CT

(%) (mg/larvae) for Control Growth
(mg/larvae)

(%0) for Control
Growth CV (%)

(%) for PMSD (%)

1
2
3
4
-5

6
7
8
9
10
11
12
13
14

15
16
17
18
19
20

10-28-08
11-04-08
12-09-08
01-06-09
01-13-09
01-15-09
01-21-09
02-03-09
02-10-09
02-17-09
02-24-09
02-25-09
02-27-09
03-03-09
03-10-09
03-10-09
04-14-09
04-21-09
05-05-09
05-12-09

100
97.5
100
100

97.5
100

97.5
100
100
100
100
1OO
100
100
100
100
100
100
100
100

0.586
0.643
0.522
0.644
0.556
0.707
0.594
0.671
0.591
0.804

0.744
0.659
0.578
0.664
0.661
0.696
0.671
0.642
0.805
0.717

0.614
0:583
0.599
0.590
0.610
0.607
0.615
0.613
0.632
0.642
0.643
0.638
0.640
0.642
0.645
0.646
0.646
0.655
0.658

6.5
2.5
2.4
3.2
9.7
6.5
4.9
8.4
5.1
3.3
2.5
8.2
6.8
8.1
6.8
8.8
10.3
8.3
7.9
7.0

4.5
3.8
3.6
4.9
5.1
5.1
5.5
5.5
5.2
5.0

5.3
5.4
5.6
5.7
5.9
6.1
6.2
6.3
6.4

0.10
0.12
0.05
0.09
0.06
0.09
0.07
0.06
0.09
0.06
0.10

0.07
0.08
0.08
0.09
0.09
0.08
0.07
0.07
0.06

17.8
18.7
10.0
13.3
11.2
13.3
11.5
9.6
15.7
6.8
13.0

13.1
12.3
12.9
12.6
11.4
11.2
8.4
8.9

18.2
15.5
14.9
14.2
14.1
13.7
13.2
13.5
12.8
12.8
12.7
12.7
12.7
12.7

12.7
12.6
12.5
12.3
12.1

Note: CV Coefficient of variation for control growth..

Lower CV bound determined by USEPA (10h percentile) = 3.5%,1.

Upper CV bound determined by USEPA (90d' 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 (90th percentile) = 30%.

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

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, 200lb. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes I and 2
Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH.

Organisms obtained from Aquatox, Inc. atox05-12-09
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' Environmental Testing Solutions, Inc.

Pimephales promelas
Chronic Reference Toxicant Control Chart

Precision of Endpoint Measurements
Organism Source: Aquatox, Inc.

14

1.25 , , , I I I I I I I I I I -
I I I I I • I I I I I I I . I I I I I I I . -

0
0

1'
1.00

0.75

0.50

0.25

............ ...........

.............. ...... .......................................-..............
USEPA Acceptance Criteria (> 0.25 mg per surviving larvae)

I I I i I I I I I I I I i I I I I -I

I I I I I I I I I I I I I I I I I

30

20

e .• 10

0

30

Kentucky Acceptance Limit (< 30.0%

. . . . . . . ~ ~~~ . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . ., . . . . . . . . . . . . . . . . . . . . .- . . . . . . . . . . . . . . . . . .... . . . . . . . . .

. . . . . . . .. . .... . . . . . . . . . . ..,. ..

* I I I I I I I I * i I I I I I I I I I I I "

I I I II I I I I II I I I I I I I

USEPA Upper PMSD Bound (90'h percentile < 30.0%)

."......... ' -. . .

........ ..... ........ .... ....... ..I "

C
C 20

10

0i

Test date

----- 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.

- -- Central Tendency (mean Control Growth, CV, or PMSD)

lge 85 of 1 0 7Control Limits (mean Control Growth, CV, or PMSD ± 2 Standard Deviations)
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I

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

Species: Pimephales promelas

PpKCICR Test Number: _

Dilution preparation information: Comments:
KCI Stock INSS number: tI , t4folk
Stock preparation: 50 g KCVL: Dissolve 50 g KCI in I-L

Deionized water

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

Stock volume (L) 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: 2o"." 0,000.S o 0.• Randomizing template: ageZ i
Date and times organisms O.0 * •\- 0% 1\0 Incubator number and
were born between: shelf location:
Organism source: kmo- .•\1  -Pp Artemia CHM number: (_At q4
Transfer bowl information: pH = SU Temperature = °C Date / Time in: o-S. l- ti - -Lae.

__,_____ _L- -t1. Date / Time out: o5.2p. - Zzo
Average transfer volume: • Total drying time: ZL.1-sto

0. *!MOS -• Initial oven temperature: 1a0" .
Final oven temperature: C."

I
I
I
I

Daily feeding and renewal information:

I
I

Day Date Morning feeding Afternoon feeding Test initiation, renewal, MHSW
or termination batch used

Time Analyst Time Analyst Time Analyst

0~ as,?% 4- s-%qp

2 05-14 -09l _- o__-_-"

4 OS-r10Ok Oso -%L So Lv2.- j * OS'i-o

)%A

6 0&50 lki4 A 1.220 A
7 o d-li-o'• A o~t 2.-CAl~5Ia A

Control information: Acceptance criteria Summary of test endpoints: I
% Mortality: 70 , •200 7-day LC 0  -9t4.0
Average weight per initial larvae: 0.11'1 NOEC , 0
Average weight per surviving larvae: iI >0.25 mg/arvae LOEC . I:SO

ChV I"1__.__

IC25I
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Page 2 of 5

4 1 1 6

Species: Pimephales promelas PpKCICR Test Number: J..1-

Survival and Growth Data
Day Control 450 mi KCIIL 600 mi KCIIL

A B C D E F G H I J K L
0 UO I0 1 Q 10 /0 10 to /0 /0 /0 /0 /0

1) /o U3 /0 /0 /0 10 10 o 1 /0 /o to

10 /6' 0 /0 tO to to /0 /0 10 /0 /0

to t 0 l /0 /0 0 to 10 0 /0 10 /0
5 1c ) /0 1o 0O I D0 /O 10 /0 /0 /0 /0
6 o jo I10 00 10 /0 /0 /0 10 10 I/

7 /o 1b I 0 to 0t O ,o /0 1 01/0 /0
A = Pan weight (mg)
Tray color code:: 8 r" 1. .
Analyst: %i.T 13.b-01 14.33 .-.. 1 1 Iý31 1 i VR.t73 q
Date: Pr-V aG-IV.'OA

B = Pan + Larvae weight
(mg) p410 b, .) 1j. qT L..61 ;0.4q ;0,;q .14.o° jo.a Jq-q3 agL. .-
Analyst: _ _ -_ _ '3q
Date: bS'2'b- jOb _

C = Larvae weight (mg)
=B-A too 1-2-k -.\ 1.1?5 (O.A? -1.17L 6.S1• (Old 6.14 1,l"I , -118, 6.95a 63.1

Weight per initial number
of larvae (mg)
= C / Initial number of larvae A'V

10-

16, Irv

0. N

V

IV 0.
'9

ICY '

N
'4

Average Percent
weight per reduction
initial from control 0.111
number of (%)
larvae (MRa)

- -

O. bbt • I I 0".110• .1 .•

_ _ _ _ _ I _ _ _._

Comment codes: c = 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:

Comments:
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Species: Pimephales promelas PpKCICR Test Number: 7...

I

_Survival and Growth Data
Day 750 mg KCI/L 900 mg KCI/L 1050 m KCI/L

M N 0 P Q R S T U V W X

0 o 'o 1o to 10 10 /0 /0 1o 10 /0 /0
/) & 10 /1 \ '. 1

loI0 t I• J{3 " C , to S •

7 -%, qL-- iz .-

6 IlkII

A - Pan weight (mg)
Tray color code:: b 1I.44 I.q, 14,9 4o.01 1 31) .. 1'b4 14, i ýJ? I K, 13
Analyst: r/Lr. • -

B "--- Pan + Larvae weight(rag) )4,010 Xqf 0.o ;0 . FTX 6.1 ',•ý lb-4 I~q )ý-41M 1 IL*4-+ '4 .63

Analyst: eL_ b
Date: 0 5_-_ ___0 ___,

C = Larvae weight (mg)
-- B-A 5L. . 6.5 $.Sl ,[ 3..C) z ,' ..,.Z z .zA S.q 2.50

Weight per Initial number
of larvae(mg) . L ,, , 7 ,i

C / Initial number of larvae -z%o P. •" •" w " t" " " ' C'
Average Percent
weight per reduction
initial from control
number of (%)

larvae (mrg)

Comment codes: c = clear, d = dead, fg fungus, k killed, m = missing, sk = sick, sm unusually small,
Ig = unusually large, d&r decanted and returned, w wounded.

Calculations and data reviewed:

Comments:
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Environmental Testing Solution s, Inc.

Pimephalespromelas Chronic Reference Toxicant Test
EPA-821-R-02-013, Method 1000.0

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

Test number: • PpKOCR#182

Test dates: May 12-19, 2009

Reewdby: e- 1\I(A4iiiiiiii
Coaunurat. t(mgL Relicat taital .ber of lis-a beal A-P A m-Pweigt(.. -.oh t BI- P.. Lamae LaWcrvgbwght t.a WM bt/Sardhag Mesa y.dght/ Co&fvia s Wgitt Initial .sombe Meb~sarvival Mesawe . t1/atd tai a t Perete drl.coa- rfm

KO) lavsae "-acsa -eigbt(.8) "A-B eisberiofhlarae(wmao $.ni4gusm.4 (ServiP'a o4larae(. (%) .bm.0 . huofb. 'iston (%) esatn (%)
ýarva (o-g) ~ ()(e

A 10 10 14.77 21.46 6.69 0.669 0.669

Control a to to 13.07 20.28 7.21 0.721 0.717 7.0 0.721
C IQ t0 14.33 22.18 7.85 0.785 0.785 100.0 0.717 7.0 Not applicabi-
D 10 10 13.05 19.97 6.92 *0.692 1 0.692

E 10 10 14.49 21.61 7.12 0.712 ' 0.712
450 F 10 10 14.27 20.79 6.52 0.652 0.686 3.8 0.652 97.5 0.669 6.7 6.7

G 10 10 13.31 20.29 6.98 0.698 0.698
H 10 9 14.89 21.03 6.14 0.682 0.614

1 10 10 13.41 20.82 7.41 0.741 0.741
600 J .10 10 12.75 19.93 7.18 0.718 0.710 3.6 0.718 100.0 0.710 3.6 1.0

K 10 10 15.43 22.26 6.83 0.683 0.683
L 10 10 12.93 19.90 6.97 0.697 0.697
M 10 8 14.44 19,90 5.46 0.683 0.546
N 10 8 14.92 19.87 4.95 0.619 0.495
0 10 8 14.85 20.20 5.35 0.669 0.535

P 10 8 14.01 19.58 5.57 0.696 0.557

Q 10 6 13.62 17.95 4.33 0.722 0.433
900 10 5 13.11 16.11 3.00 0.600 77 0.300

S 10 4 14.76 17.32 2.56 0.640 0.256 2

T 10 6' 12.64 16.56 3.92 0.653 0.392
U 10 3 14.23 16.47 2.24 0.747 0.224

1050 V 10 t 4 14.11 17.39 3.28 0.820 0.733 11.0 . 0.328 37.5 0.275 16.9 61.7
W to 4 13.81 16.77 2.96 0.740 0.296
X 10 4 15.13 17.63 2.50 . 0.625 0.250

Dunnett's MSD value:
PMSD:

0.0640
8.9

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 (10th percentile) = 126/o.
Upper PMSD bound determined by USEPA (90th percentile) = 30%.

Lower and upper PMSD bounds were determined from the loth and 90th percentile,.respectively, of PMSD data from EPA's WET Interiaboratoty Variability Study (USEPA, 2001a; USEPA, 2001b).

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes I and 2-Appendix. EPA-82I-B-0-004 and EPA-82I-B-01-005. US Environmental Protection Agency, Cincinnati, OH.

Organisms obtained from Aquatox, Inc. atox05-12-09
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Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival
Start Date: 5/12/2009 Test ID: PpKCICR Sample ID: REF-Ref Toxicant
End Date: 5/19/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassiumu chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:
Conc-mg/L 1 2- 3 4

D-Control 1.0000 1.0000 1.0000 1.0000
450 1.0000 . 1.0000 1.0000 0.9000
600 1.0000 1.0000 1.0000 1.0000
750 0.8000 0.8000 0.8000 0.8000
900 0.6000 0.5000 0.4000 0.6000

1050 0.3000 0.4000 0.4000 0.4000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-mg/L, Mean N-Mean Mean Min Max CV% N Sum Critical Reap Number

D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40
450 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 . 4 16.00 10.00 1 40
600 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40

•750 0.8000 0.8000 1.1071 1.1071 1.1071 0.000 4 10.00 10.00 8 40
#900 0.5250 0.5250 0.8106 0.6847 0.8861 11.892 4 10.00 10.00 19 40
"1050 0,3750 0.3750 0.6584 .0.5796 0.6847 7.979 - 4 10.00 10.00 25 40.

Auxiliariy Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <=0.01) "0.81382352 0.884 -1.2632773 2.14787125
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 600 750 670.820393
Treatments vs D-Control

Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control • Chi-Sq Critical P-value Mu Sigma Iter
Slope 8.14828973 1.29114829 5.61763904 10.6789404 - 0 6.87582293 7.81472778 0.08 2.97727854 0.12272514 4
Intercept
TSCR

-19.259728 3.78378062 -26.675938 -11.843518

Point
ECO0
EC05

ECIO
ECI5
EC20
EC25
EC40
ECSO
EC60
EC75
EC80
EC85
EC90
EC95
EC99

Probits
2.674
3.355
3.718
3.964
4.158
4.326
4.747
5.000
5.253
5.674
5.842
6.036
6.282
6.645
7.326

mg/
491.787145
596.229761
660.693371
.708.079653
748.153069
784.335178
883.459176
949.026949
1019.46098
1148.30007
1203.83407
1271.96449
1363.19229
1510.57893
1831.38628

95% Fiducial Limits
380.202898 566.020355"
500.029379 659.146411
577.154041 716.766606
634.372816 760.17228
682.308654 798.356768
724.514185 834.704503
829.997827 948.216155
890.476916 1035.58115
949.626271 1137.82792
1049,26122 1340.14047
1090.1848 1431.97553

1139.27255 1547.85189
1203.47434 1708.07612
1304.3074 1978.13621

1514.60449 2608.95733

Organisms obtainedfrom Aquatox, Inc. atox05- 12-09
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Environmental Testing Solutions. Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date: 5/12/2009 Test ID: PpKCICR Sample ID: REF-Ref Toxicant
End Date: 5/19/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:
Conc-mgfL 1 2 3 4

D-Control 0.6690 0.7210 0.7850 0.6920
450 0.7120 0.6520 0.6980 0.6140
600 0.7410 0.7180 0.6830 0.6970
750 0.5460 0.4950 0.5350 0.5570
900 0.4330 0.3000 0.2560 0.3920

1050 0.2240 0.3280 0.2960 0.2500

Transform: Untransformed I--Tailed Isotonic
Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

D-Control 0.7168 1.0000 0.7168 0.6690 0.7850 7.008 4 0.7168 1.0000
450 0.6690 0.9334 0.6690 0.6140 0.7120 6.687 4 1.627 2.180 0.0640 0.6894 0.9618
600 0.7098 0.9902 0.7098 0.6830 0.7410 3.567 4 0.239 2.180 0.0640 0.6894 0.9618
750 0.5333 0.7440 0.5333 0.4950 0.5570 5.070 4 0.5333 0.7440
900 0.3453 0.4817 0.3453 0.2560 0.4330 23.589 4 0.3453 0.4817

1050 0.2745 0.3830 0.2745 0.2240 0.3280 16.925 4 0.2745 0.3830

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01-) 0.97055012 0.805 0.28149786 -0.6879762
Bartlett's Test indicates equal variances (p = 0.55) 1.1904434 9.2103405
Hypothesis Test (I-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 600 >600 0.06396215 0.08923913 0.00265975 0.00172172 0.2649911 2, 9
Treatments vs D-Control

Linear Interpolation (200 Resamples)

Point mg/L SD 95% CL(Exp) Skew
IC05.
ICI0
IC15
IC20
IC25
IC40
1C50

608.13 . 149.72 0.00 651.16 -0.8286
642.56 54.75 277:41 687.07 -3.5954
676.99 19.21: 608.59 724.00 -0.4242
711.43 18.63 652.82 760.37 -0.2084
745.86 17.03 695.14 791.43 -0.2232
832.34 23.14 784.14 931.75 0.9228
889.53 36.16 825.86 1033.39 0.8216

a

Organisms obtained from Aquatox, Inc. atox05-12-09
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! Species: Pimephales promelas PpKCICR Test Number: t&2.

Dailv ('hemistry:
: Day

0 .1. 2

_ _ _ _ _Analyst /V\ir 1M r -\fl PL - r'LF
Concentration Parameter
CONTROL !pH (S.U.) -. 7-_ , .3

41

Conductivity 3-ý 037Alkalinity 
(a

(mg CaCO3/L) ~
Hardness .

(mg CaCO3/L) 9
Temperature - -VA -4k

pH (s.U.) , " 41 -313s f , T V• ) 7 ! Q .7.
DO (mg/L) '7-6 -4-3 "4.d ,• •3 "i

450 mg KCVL Conductivity •6"40

(jimhos/cm).

Temperature -LA -6

£!oc)! -.,:.1/, "7A. ? z.s Sq q"l -

S pH (S.U.) -. • 7 t'2 . ..• ' :"•• "" • 'I "0 • '
DO( (g/L) 'T -34 : • ", 4

600 mg KCIL Conductivity
(pmhos/cm)
Temperature(0c ) ý0. ' ' • - • • ' ' • ,,.1 -tq t

790mg KCI/L Conductivity J-q , 1 -

Temperature 
, 7q

________ (OC)--

pH (S.U.), Lit./• 7 r'S•-DO (mg[) , - .,
900 mg KCI/L Conductivity •) ))•••

~Temperature zq . ",.,i(0c) ' 1.IV~ .. • aq-

nH(SJ U) -. 4 ~ I IJq * -b'i ~L
DO (mE/L)

K

SP

I Page 92 of 107

050 mg
.CVL

Conductivity 1
(11 os/cm) j
Temperature
(°C)

Initial Final Initial Final Initial Final

TOCK Conductivity
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Species: Pimepkales promelas PpKCICR Test Number: &•'•L

Day
3 4 56

Analyst VhA'~S r1 &- P-, r- - Urt- rLr
Concentration Parameter

CONTROL pH(S.U.) q.5 T.3 -..
DO(gL 1-7. -4. q.

Conductivity 238e

Alkalinity ý0
(mg CaCO3/L)
Hardness
"Mg CaCO3/L) 9
Temperature

PH -. --- -. a. -q
DO (mgfL_ 3.n.4°: • •• -- J'•

450 mg KCI/L Conductivity 111
OgnhoslcM) (~ ~ Oj~
Temperature 2L 4.'-S -"L1 -2 '4

PH (S.U.) - -J 7.41 -- -t .5

DO (mg/L) -7 75 I--
600 mg KCI/L Conductivity

(iimhos/cm) 1? - 3
Temperature "7Uk " t o q . O-S -b.-" 1 ,.
00 (S.U.) %r- _'00 -/.3c - - I t4 -

750 mg KCL/L DO(mg/L) . 7.3 1 T-.
Conductivity •zo I L68 40D-•_ < •
(iimhos/cm) 70
Temperature . • -q 1 - "
(°C) -'___• - - - -

pH (S.U.) .wO ".'-0 7..S L5 , $ 1 W q "7-14 ,4 3_ b
D O. 37 . "./ L ,113 1__ _ : .g • 1 "7 . W 1,

900 mg KCI/L Conductivity 1911
(8mh s/cm) 1b C 4 t•
Temperature

%-,. "- - -24.1

pH (S.U.) ~?4~ II1.L~ I7-((o i-Tkq '7'~lII H'-4I~
DO (mg/L)

1050 mg
KCI/L

Conductivity
(•rnhos/cm) I
Temperature
(0C)

• "zq 1 -- 7. FB -4t' -. . N• .. z .1. "-4~

Iiil FnlInitial FinalI Initial Final Initial Final

STOCK [ Conductivity
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Environmental Testing Solutions, Inc.

I I I I

1.14 USE

1.12

1.10

1.08

1.06

1.04

1.02

Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

C tI I I I I I I I I I

'PA control Limits (+±2 Standard Deviations)
I I I I

I I I I I I I I I I I II I I . . . . . . . . . I I

2.0

1.5

1.0

0.5

I I I I I I I I ~ I I I I I I I I I I

USEPA Warning and Control Limits (75' and 9 01h Percentile CVs)

I I I" I I I I I I I I I I I
. . . . . . . . . . . . I I I

1.4

1.3

1.2

1.1

1.0

0.9

A•Q

I I I I I I I I I I I I I I I I I I I

Laboratory Warning and Control Limits (1Ith and 2 5 th Percentile CVs)

. . ........ .... ............. ............I ~ ~ -1 -- - -- - I -- . .. . .. I

'U°U

Test •,,date-

7-day IC 2s = 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 25)

Warning Limits (mean IC 25 + SA.10 or SA.T5)

Control Limits (mean IC25 + S A.25, SA.90, or 2 Standard Deviations)
'", l '4In -7
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Test n

S Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

,ntal Testing Solutions, Inc.

•st date• 7-day IC,, CT
State and USEPA

S Control Limits S, ,
Laboratory Laboratory

Warnin, l imits S., C'nntrnl limit •
USEPA USEPA,

-- Cot I *.-.$. -'V
(g/L NaCI) (g/L NaCI) CT-2S CT+2S CT - SA 'C + CT - SAm CT + SA. CT - S. CT + CT - S CT +

I 01-08-08 1.09
2 01-08-08 1.09 1.09 0.00 1.09 1.09 0.09 1.00 1.18 0.19 0.90 h.28 0.49 0.60 1.58 0.68 0.41 1.77 0.00
3 02-05-08 1.07 1.08 0.01 1.06 1.11 0.09 1.00 1.17 0.18 0.90 1.27 0.49 0.60 1.57 0.67 0.41 1.76 0,01
4 03-04-08 1.07 1.08 0.01 106 1.10 0.09 0.99 1.17 0.18 0.90 1.26 0.49 0.59 1.57 0,67 0.41 1.75 0.01
5 04-08-08 1.07 1.08 0.01 106 1.10 0.09 0.99 1.16 0.18 0.89 1.26 0.49 0.59 1.56 0.67 0.41 1.75 0ý01
6 05-,06-08 1.06 1.08 0.01 1.05 1.10 0.09 0.99 1.16 0.18 0.89 1.26 0.48 0.59 1.56 0.67 0.41 L.74 0.01
7 06-03-08 1.11 1.08" 0.02 1.05 1.11 0.09 0.99 1.17 0.18 0.90 1.26 0.49 0.59 157 0.67 0.41 1.75 0.02
8 07-08-08 1.07 1.08 0.02 1.05 1.11 0.09 0.99 1.16 0.18 " 0 89 1.26 0.49 0.59 1.56 0.67. 0.41 1.75 .0.01
9 08N 5-08 1.09 1.08" 0.02 1.05 1.11 0.09 0.99 1.17 0.18 0.90 1.26 0.49 0.59 1.57 ý0.67 0.41 1.75 0.01
10 04,J9-08 1.10 1.08 0.02 1.05 I11 0.09 1.00 1.17 0.18 0.90 1.27 0.49 0.59 1.57 0.67 0.41 1.75 001
11 1L-07-08 1.09 1.08 0.02 1.05 1.11 0.09 1.00 1.17 0.18 0.90 1:27 0.49 0.60 1.57 0.67 0.41 1.75 0.01
12 11 04-08 1.07 1.08 0.01 1.05 1.11 0.09 1:00 1.17 0.18 0.90 1.27 0.49 0.59 1.57 0.67 041 1.75 0.01
13 .11L04 0 8  1.10 1.08 0.01 1.05 1.11 0.09 1.00 1.17 0.18 0.90 1.27 0.49 0.60 1.57 0.67 0.41 1.75 0.01
14 1202-08 , 1.06 1.08 0.02 1.05 1.11 0.09 0.99 1.17 0.18 0.90 1.26 0.49 0.59 1.57 0.67 0.41 1.75 0.01
15 011.06-09 1.05 1.08 0.02 1.05 1.11 0.09 0.99 1.17 0.18 - 0.90 1.26 0.49 0.59 1.57 0.67 0.41 1.75 0.02
16 02 -03 -09  

1.05 108 0.02 1.04 1.11 0.09 0.99 1.16 0.18 0.89 1.26 0.48 0.59 1.56 0.67 0.41 1.75 0.02
17 02-24-09 1.07 1.08 0.02 1.04 1.11 0.09 0.99 1.16 0.18 0.89 1.26 0.48 0.59 1:56 0.67 0.41 1.74 0.02
18 0- 10-09 1.07 1.08 0.02 1.04 1.11 0.09 099 116 0.18 0.89 1.26 0.48 0.59 1.56 0.67 0.41 1.74 0.02
19 04LI4 -09  1.09 1.08 0.02 1.04 1.11 0.09 0.99 1.16 0.18 0.89 1.26 0.48 0.59 1.56 0.67 0.41 1.75 0.02
20 005-0509 1.07 108 0.02 104 1.11 0.09 0.99 .1.16 0.18 0.89 1.26 0.48 0.59 1.56 0.67 . 0.41 1.74 0.02

Note: 7.d ICr = 7-day 25% inhibition concentration. An estimation of the concentration of sodium chloride that would cause a 25% reduction in Ceriodaphnia reproduction for the test population.
CT = Central tendency (mean IC 25).

S = Standard deviation of the IC23 values.

Labýratory Control and Warning Limits
Laboratory control and warning limits were established using the standard deviation of the IC 25 values corresponding to the IOth and 25th percentile CVs. These ranges are more stringent than the control and warning
limits recommended by USEPA for the test method and endpoint.

SA-t = Standard deviation corresponding to the 10h percentile CV. (SA.1o = 0.08)

SAý25 = Standard deviation corresponding to the 25"' percentile CV. (SA.2 = 0.17)

USEPA Control and Warning Limits

SA-75 = Standard deviation corresponding to the 75th percentile CV. (SA,73 = 0.45)

SAso = Standard deviation corresponding to the 90& percentile CV. (S,90 = 0.62)

CV = Coefficient of variation of the IC25 values.

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

Ceriodaphnia dubia
Chronic Reference Toxicant Data

Environmental Testing Solutions, Inc.

Test
number

Tes dte Control •Control Mean
est e Survival Reproduction

(%) (offspring/female)

1
2
3
4

5
6
7

8
9
10
11
12
13
14
15
16
17
18

19
20

01-08-08
01-08-08
02-05-08
03-04-08
04-08-08
05-06-08
06-03-08
07-08-08
08-05-08
09-09-08.
10-07-08
11-04-08
11-04-08
12-02-08
01-06-09
02-03-09
02-24-09
03-10-09
04-14-09
05-05-09

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100
100

30.3
31.8
31.3
31.5
29.6
32.1
'30.5
30.9
29.4
28.3
32.4
32.3
31.5
31.5
33.2

31.4
32.2
31.9

.33.9
33.6

CT

for Control Mean
Reproduction

(offspring/female)

31.1
31.1

31.2
30.9
31.1
31.0
31.0

30.8
30.6
30.7

30.9
30.9

31.0

31.1

31.1

31.2
31.2
31.4
31.5

6.6
4.9
6.4
8.0
7.7
6.3
7.9
6.7
7.9
8.5
7.2
5.1
6.2
4.6
4.0
6.6
6.0
5.8
6.7
4.3

5.7
6.0
6.5
6.7
6.6
6.8
6.8
6.9
7.1

.7.1
6.9
6.9
6.7
6.5
6.5
6.5
63
6.5
6.4

CV CT MSD PMSD CT

for Control
(%) Reproduction

CV (%)
(%) for PMSD (%)

2.2
2.4
2.8
2.7
2.6
2.5
3.0
2.4
2.2
3.0
.2.7
2.2
2.4
2.5
2.0
1.9
1.8
2.6
2.0
2.3

7.3
7.7
9.1
8.5
8.8
7.9
9.9
7.7
7.6
10.5
8.4
6.8
7.7
8.0
6.1
6.0
5.7
8.2
5.8
6.8

7.5
8.0
8.1
8.3
8.2

8.4
8.4
8.3
8.5
8.5
8.3
8.3
8.3
8.1
8.0
7.9
7.9
7.8
7.7

Note: CV = Coefficient of variation for control reproduction. .

Lower CV bound determined by USEPA ( 1 0 th percentile) = 8.9%.

Upper CV bound determined by USEPA (90 'h percentile)'= 42%
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 ( 1 0th percentile)-- 13%.

Upper PMSD bound determined by USEPA (90th percentile) = 47%.
CT = Central Tendancy (Mean Control Reproduction, CV, or PMSD)

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,_CincinnatiL OH.

USEPA. 2001 a, 2001 b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods,
Volumes I and 2-Appendix. EPA-821-B-0 1-004 and EPA-821-B-01-005. US EnvironmentalProtection Agency, Cincinnati, OH.

05-05-09
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Environmental Testing Solutions, Inc.

Ceriodaphnia dubia ( . I
Chronic Reference Toxicant Control Chart

Precision of Endpoint Measurements

40 T I II I I I I 1 . I I I I I

0

0

0
I-

0
Q

I-

0.

35

30

25

20

15
Minimum Acceptance Criteria (> 15.0 offspring per surviving female)- -I I I I I I I I- -

40

.• ! 30
.C I

o• 20

. 10

Q•

50

40

II I I I I I I I I I I I I

North Carolina Acceptance Limit (< 40.0%)

Kentucky Acceptance Limit (< 30.0%)

S... .. . . .. . .. . .. . . .. . . .. . .. . . .. .. . . .. . ..... .. . .. .. . . .. .. _ . . .. . . .. . . . .. . . .. ... . .

&0ý

30

20

10

n

I- I I I I I I I I I I I I I- I I I I -

USEPA Upper PMSD Bound (90t percentile < 47.0%)

-. i I I I I'I I I I I * I I I I 11 I -

V

Test date

- Control Reproduction, Coefficient of Variation (CV), or Percent Minimum Significant Difference
- (PMSD)-PMSD-theminimumvigai-fcantdifference-tween-the-ntol• •tment anbe---

declared statistically significant.

- - Central Tendency (mean Control Reproduction, CV, or PMSD)

Ige97 of 107Fontrol Limits (mean Control Reproduction, CV, or PMSD + 2 Standard Deviations)
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Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)

Species: Ceriodaphnia dubia

CdNaCLCR #: X

Dilution preparation information: Comments:
NaCI Stock INSS number: 1WA (A'4
Stock preparation: 100 g NaCI/I (dissolve 50 g NaCI in 500 ml

deionized water)
Dilution prep (mg/L) 600 800 1000 1200 1400
Stock volume (mL) 9 12 15 18 21
,Dilent 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: -Date and times organisms were born OS.05.0a% 06qs "rb(&B.ZS Incubator number and shelf

between: . location: I
Culture board: -T-O-UC A

. Replicate number: I 1 2 1 1 6 1 ~ 7 1 8 1 9 1 10 YWT batch:
I . I

I Culture board cup number: -L -i.? 'i •A I "a I I
Transfer bowl information: pH = 1. 'Al SU

-1 ,1 i t..I1" l 71 I"L I W.
' - O. 'C I Selenastrum batch: OS-O'k di

Daily renewal information:

Day Date Test initiation and feeding, MHSW Analyst
renewal and feeding, or batch used

termination time

4_0_ . •- OIN aO O0"- z 2 ,4 A

__falAuls o 7,. 20% -~ay ~L.s I-

S0 1-o O ___ ___ ___ __ __ __ __

3.Mortalit 6 0 &.c < 2Os -OO k0
4- 12-6 01 ofS

Control information: ______ Acceptance criteria -Summary of test endpoints:
% of Male Adults: 07 20% 7-day LC5o _________

% Adults having 3 "d Broods: Ž0 280% NOEC

Mean Offspring/Female: 33-4 a._ 15.0 offspring/female Ch_ __ .
-%-C?- q2- ----- -407--%---ý IW2 05

--4-
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Species: Ceriot
CONTROL

Page 2 of 6

daphnia dubia CdNaCLCR #: VA_
Survival and Reproduction Data1Replicate number

Day 1 2 3 4 5 6 7 8 9 10
1 Young produced _0 0 0Q~ 0 ~ ~ 0 0

Adult mortality _ _ J \

2 Young produced (7 o) c) C 1C) ( . I o (
Adult mortality .. ._ - .- - \ '._._ .. k_-

3 Young produced Q 0 ' '*IAdult mortality__ ". -i _ _ -L Jk.J
4 Young produced L _.k S S LA '-A

Adult mortality .L_ -J -

5 fYoung produced tjj~ 2I~~ 2. ~ V.JL

Adult mortality. = .j_
6 Young produced __ 0 0 04 0_ 1

Adltmrtlty-.- t- = \. - t=

7 Young produced - 0 '-i I'-" IIC l , " IIS k. (
Total young produced Z j . )5%A 3,4 a35 , a -5 2,-6 34 ,A ,-L

Final Adult Mortality _.- _ .. . • _. ..-- :- J . .- .
X for 3rd Broods ", • ?•- , )( '-
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: 1 0 7.

Mean Offspring/Female: 133.6

600 mg NaCl/L Survival and Reproduction Data

Replicate number
Day 1 2 3 4 5 6 7 8 09 0

SI Young produced 0) D• r) - 0: ) ( " •
Adult mortality L _ _ _

A utmortalit "- _ _ _ ___' -___2 Young produced 0 00
IAdult [_- S \-

3 I Young produced rQ I 1T c l f[
__ . Adult mortality t4. J-_ ._ . .. i- .- 'C ..

4 Young produced ,~~& A- } __

- Adult mortality . .. .. .. .- . _ ..5 Young produced [Iz t~ 1411 A ] L'A I ~I \ i_ IAdult mortality _ j ]\~1 -L I -_'
6 oungproduced 0 1 0 1 ka C) 0 ! &1

__ Adult mortality 4 ~-1 -j 'I
7 Young produced 1'1 i 1•L 0 ' I$ 0 I 1. I 1 (a

Total young produced ; I - • " 3L 3 b I 3s

Final Adult Mortality - ' - .' . ._I . •_ .' ._.'

I
I

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

[_Cancentration: . .1--
f% Mortality: I(M7. I

I I
I Mean Offspring/Female: 1ý34-& I1%. Reduction from Control; 1 6*3.671
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Species: Ceriodaphnia dubia
I800 mg NaCi/L

Page 3 of 6

CdNaCLCR #" ___
Survival and Reproduction Data

uJ ..... _Replicate number

Day .... 1 2 3 4 5 6 7 8 9 10
1 I Young produced CD C) 0 = ' _0 0 r C) C) )

I Adult mortality t -- k- • -- -2 - k - - + L... L-

Adult mortality - -- I IL % --
3 I- I~ - -Young produced r- D C) 0 0 0

Adult mortalityI _ . L , ,._ I..

21 Young produced Lkb k 'S 010S

Adult mortality \L , -- \. \.- A -
5j Youngproduced |[ lk V.\ '- "S 1 • \ sI-s

Adult mortality %T - '- \.- . ... . '-.I k.
6 Young produced 0 0 Clo 0 0 CD T

___Adult mortality .- JI.. cl !__
71Young produced -6 S b-1 0

Total young produced ~ ~ 3 ~ 3 ~33

Final Adult Mortality v~ . s . '-

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).

Conceniration:
% Mortality: 07.
Mean Offspring/Female: .SS.. "L

I 1000 me NaCI/L

% Reduction firom Control: r?.7. I
Survival and Reproduction Data

I
I
I

1
I

Replicate number
Day 1 1 2 3 4 5 6 7 8 9 10
1I Young produced I- & 4+C 54# ) C) C)

Adult mortality V.-
2 Young produced 0 0 C-"

Adult mortality I t-l •I •- I L - • • I t_3 Young prdue 0_ _ L _

Adult mortality J - ' I -

4 Young produced

Adult mortality T__

5, I Y'oung produced 1 -6 / '1 ". k• C ,)0 l• l•l I:

=dl =otliy N .\- t=

4 on produced 0 04 0.~ 1 0_ 5 '
Adult mortality _____ I__ L- -- -, =

7 Young produced j -L ISI

Total young produced,"- 2 't 3)adO -,, 2-'1" ýb!S 30• •0 • £ •
Final A dult Mortality 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). . , c o

-- A.-Concentratiow- I
I % Mortality: 1 7. I

Mean Offspring/Female: . I
I % Reduction from Control: 1 6. 167 1
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Species: Ceriodaphnia dubia
1200 mg NaCI/L

CdNaCLCR #: got

Survival and Reproduction Data

Replicate number

Day , _1 2 3 1 4 5 6 7 8 9 10
I Young produced 0 j Q_ C ) C) _ 0 Q

Adult mortality • . • i. L.... ...]
2 Young produced C) C ) •](" • :' j •I(

Adult mortality 1 1 1
3 Young produced 1-) 0 0 n CI 0 0 C_

,I Adult mortality I • I k ! • • 1 • • - I4 Young produced T . [1J I p I1
Adult mortality .I i. ._ • l L j . . j ..

5 Young produced

Adult mortality Lj \ k- . [ -- "---6 Young produced 0~$ 01 0 Q 0C

Adult mortali• t,_
7 Young produced _ _ _ _ 0 0 =

Total you ng produced : . IO. !• I I.

Final Adult Mortality L- C7 \,- IC \ t- k,- %, ..-
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:
% Mortalit 0.
Mean Offspring/Female: 15.91
% Reduction from'Control: -52,17.

1400 ma NaCI/L Survival and Reproduction Data
Replicate number

Day ,, 1 2 3 4 5 6 7 8 9 10

[ Adult mortality (-- k.. .. --- • •. t --
2 Young produced 0 0

Adult mortality I _ I jL (-
. Young produced 1.I =1=r=r=r°0 __

Adult mortality L LV_ . . 4

Adult mortality • , •_t_ .C •"up d !IIl - ._ rL..=

3 Young produced 'AjO",j..I 0 \-.4U...

Adult mortality j~j_ .JL L L1 1L
6 Young produced S L4 0- 0 _ 0ILI0

Adult mortalit L k- %, %-\.

7 Young produced I __)_ .__0

Total young produced " S "- - • C

Final Adult Mortality

4 eAt

AvwLjeb~

Note: AdUlt mortality (L = live, D = dead), Si = spirt brood (single brood split between two days), CO = carry over (orfspring
carried over with.adult during transfer).

-[-Concentration:----- --1 0/ Ortalitvy I ml.
4 U __________

Mean Offspring/Female: e. qr 1
% /Reduction from Control: 1.0
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K Verification of Ceriodaphnia Reproduction Totals

,Ironmental Testing Solutions, Inc.

IonrolC
D y Re licate number

S 1 2 3 4 5 6 7 8 910 Total

11 0 0 0 0 0 0 0 0 0 0 0
21 0 0 0 0 0 0 0 0 0 .0 0
31 0 0 0. 0 0 0 0 0 0 0 0
41 6. 4 5 5 6 5 5 6 4 4 50.
51 1 13 13 12 12 12 14 12 12 13 13 126
6. 0 17 0 0 0 0 16. 0 17 15 65
71 117 0 17 14 16- 1 1-5 0 -0 95

Totlal 136 34 34 31 34-3 3 33 34 32 336

60 Mig NaCIV.

Dy I j Replicate~- number ~ --- jj Total
l* a -- - 3 -4 5 6 a - 9 1

I 0 0 0 0 0 0 0' 0 0 0 0
07 - 0 0 0 0 *0 0' 0 0 0 0.

31 0 0 0 0 00 0' 0 0 0 0
- 41 6 4 5 5 5 6 5 6 6 5 1 53
-51 12 13 14 .14 14 13 13 !1-13 13 M1 30
- 61 0 18 0 16 0 0 18 0 0 0 52

71. 17 0 15 181 15016 16 1F613

0 :;

Total 35 3 34 537 34 ;3 33 35 34 348

8P 0lng NaCl/L_____ a

6a I y ~ Replicate numberToa
Da 1 21 3 14 5-~-~-~-~-j Total9 1
11 0 0 0 10 0 0 0 0 0 0 0
21 -0 0 0 0 0 0 0 0 00 0
31 0 0 0 0 0'0 0 0 0 0 0
41 . 5 4 4 5 .5 5 6 5 55 .49
51 13 13 11 13 It .12 13 1 12 12 122
61 0 0 0 0 0 0 17 0 16 16 49
71 16 16 15 15 17 18 0150 0 112

To~i 1 34 33 E30O 33 33 35 3 32 33 33 332

1000 mg NaCIIL
Replicate number Total

1 1 2 3 4 5 6 7 8 9 10
1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0

4 6 4 6 5 4 5 5 5 4 5 49
5 13 11 12. .10 10 13 11 11 12 12 115
6 0 0 0 0 0 17 0 0 0 15 32
7 13 14 12 15 13 0 14 14 16 0 111

Total 32 29 30 30 27 35 30 30 32 32 307

1200 mg NaCIIL

Day Re licate number Total1 2 3 4 5 6 7 8 9 101 0 0 0 0 i0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0

3 0 0 0. 0 0 0 0 0 0 0 0
4 5 5 5- 4 4 5 4 4 4 4 44
5 5 5 7 3 7 5 5 6 5 5 53
6 0 0 0 0 0 0 0 I 0 6 7
7 5 9 6 5 8 6 4 7 5 0 55

Total 15 19 18 12 19 16 13 18 14 15 159

1400 mg NaCIIL

Day Replicate number Total1 2 3 4 5 1 6 7 8 9 101 0 0 0 0 1 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0

4 5 3 4 2 5 4 3 3 3 2 34
5 4 0 3 3 5 5 6 0 0 4 30
6 0 4 0 0 0 0 0 2 0 0 6
7 3 I 0 0 5 2 0 0 0 3 14

Total 12 8 7 5 1511 9 5 3 9 84



'QT

* ff7Ceriodaphnia dubia Chronic Reference.Toxicant Test

* EPA-821-R-02-013,. Method 1002.0

.. • iQuality. Control
En Ironmental Testing Solutions, Inc. Qaty C ontrol

Verification of Data Entry, Calculations, and Statistical Analyses
Test number:

Test dates:

. CdNaC1CR #89

May 05-12, 2009

Reveiwed by:_ ___________ _

Concent ation Replicate number Survival Average reproduction Coefficient of Percent reduction from

(g aCl)ivaitocnrl %
mg/L aCI). 1i 2 3 4 5 6 7 8 9 10 (%) (offspring/female) variation (%) control (%)

Cont ol 36 34 34 31 34 35 33 33 34 32 100 33.6 4.3 Not applicable

60( 35 35 34 35 37 34 36 33 35 34 100 34.8 3.3 -3.6

80" 34 33 30 33 33 35 3,6 32 33 33 100 33.2 4.9 1.2

10 32 29 30 30 27 35 30 30 32 32 100 30.7 7.0 8.6

12 15 19 18 12 19 16 13 18 14 15 100 15.9 15.8 52.7

12 8 7 5 15 11 9 5 3 9 90 8.4 43.2 75.0

Dunnett's SD value: 2.291 MSD = Minimum Significant Difference
PMSD: 6.8 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 (I O1h percentile) = 13%.

Upper PMSD bound determined by USEPA (9 0 th percentile) = 47%.
Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory
Variability Study (USEPA, 2001a; USEPA, 2001b).

USEPA. 2 01a,12001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes I and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005.
US Enviro mental Protection Agency, Cincinnati, OH.

A
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Statistical Analyses

3EnvironmentalTesting Solutions, Inc.

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 5/5/2009 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date: 5/12/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodiumn chloride

Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia

Comments:
Conc-mg/L 1 2 3 4 5 6 7 8 9 10

•.D-Control 36.000 34.000 34.000 31.000 34.000 35.000 33.000 33.000 34.000 32.000
600 35.000 35.000 34.000 35.000 37.000 34.000 36.000 33.000 35.000 34.000

800 34.000 33.000 30.000 33.000 33.000 35.000 36.000 .32.000 33.000 33.000
1000 32.000 29.000 30.000 30.000 27.000 35.000 30.000 30.000 32.000 32.000

1200 15.000 19.000 18.000 12.000 i9.000 16.000 13.000 18.000 14.000 15.000

1400 12.000 8.000 7.000 5.000 15.000 11.000 9.000 5.000 3.000 9.000

Transform: Untransformed Rank I-Tailed Isotonic

Conc-mg/L Mean N-Mean Mean Min Max CV% N Sum Critical Mean . N-Mean
D-Control 33.600 1.0000 33.600 31.000 36.000 4.255 .10 34.200 1.0000

600 34.800 1.0357 34.800 . 33.000 37.000 3.262. 10 129.50 75.00 34.200 1.0000

800 33.200 0.9881 33.200 30.000 36.000 4.877 10 95.50 75.00 33.200 0.9708
*1000 30.700 .0.9137 30.700 27.000, 35.000 7.045 10 68.00 75.00 30.700 0.8977

*1200 15.900 0.4732 15.900 12.000 19.000 15.814 10 55.00 75.00 15.900 0.4649

*1400 8.400 0.2500 8.400 3.000 15.000 43.179 10 55.00 75.00 8.400 0.2456

Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.81•542361 1.035 0.21736896 0.95569016
Bartlett's Test indicates unequal variances (p = 8.87E-03) 15.3749275 15.0862722

Hypothesis Test (l-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 800 1000 894.427191
Treatments vs D-Control

Linear Interpolation (200 Resamples)

Point mg/L SD 95% CL Skew
IC05 856.8 42.6664107 764.087662 941.198214 0.0444

ICIO 993.6 29.0004806 921.551731 1015.99639 -0.8830
IC15 1022.02703 8.689644 1004.45361 1037.76034 -0.3344
IC20 1045.13514 7.64509171 1029.66986 1060.12003 -0.0590
1C25 1068.24324 7.05805813 1055.32988 1081.38741 0.0234
IC40 1137.56757 7.32664661 1123.52221 1151.44087 0.2385
IC50 1183.78378 9.03530003 1167.78076 1201.21731 0.2331

05-05-09
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Statistical Analyses

SEnvironmental Testing Solutions, Inc.

UsMi for PMSD calculation only.. Cefiodaphnia Survival and Reproduction Test-Reproduction
Stt Date: 5/5/2009 Test ID: CdNaCICR Sample ID: REF-RefToxicant

dF Date: 5/12/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chloride

San ple Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphniadubia
Comments:

Conc-mg/L 1 2 - 3 4 5 6 7 8 9 10
1-Control 36.000 34.000 34.000 31.000 34.000 35.000 33.000 33.000 34.000 32.000

600 35.000 35.000 34.000 35.000 37.000 34.000 36.000 33.000 35.000 34.000

800 34.000 33.000 30.000 33.000 33.000 35.000 36.000 32.000 33.000 33.000

1000 32.000 29.000 30.000 30.000 27.000 35.000 30.000 30.000 32.000 32.000
1200 15.000 19.000 18.000 12.000 19.000 16.000 13.000 18.000 14.000 15.000

1400 12.000 1 8.000 7.000 5.000 15.000 11.000 9.000 5.000 3.000 9.000

Transform: Untransformed I-Tailed

Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat. Critical MSD

D-Control 33.600 1.0000 33.600 31.000 36.000 4.255 10
600 34.800 1.0357 34.800 33.000 37.000 3.262 10 -1.198 2.287 2.291
800 33.200 0.9881 33.200 30.000 36.000 4.877 10 0.399 2.287 2.291

*1000 30.700 0.9137 30.700 27.000 35.000 7.045 10 2.895 2.287 2.291
*1200 15.900 0:4732 15.900 12.000 19.000 15.814 10 17.667 ' 2.287 2.291

.*1400 8.400 0.2500 8.400 3.000 15.000 43.179 10 25.153 2.287 2.291

Aujiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.81542361 1.035 0.21736896 0.95569016

Bartlett's Test indicates unequal variances (p = 8.87E-03) 15.3749275 15.0862722
HF'yothesis Test (I-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Dumnett'sTest .800 1000 894.427191 2.29089729 0.06818147 1241.68 5.01851852 6.4E-36 5,54
Treatments vs D-Control

05-05-09-
I.
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Species: Ceriodaphnia dubia CdNaCLCR #: V

Daily Chemistry:.
[ ,.-Day

0 12

Analyst 0-u" / 1,Lr- LP v..• u"Lr,

Concentration Parameter
• I ~pH (•S.U.) 7

DO (mg/L) "'4,". • q "io• o , 4,

CONTROL Conductivity 3b,
(lpmhos/cm)
Alkalinity
(mg CaCO3/L)
Hardness
(mg CaCO 3/L)
Temperature .

(0c)___ hA1 .- VA. I 1 L
pH ,(S .U .) -4 3•,3 '1'• , 5 q ', 4 -ý - " . 5 1 " - 5 5

600 mg NaClIL Conductivity N n
(iimhos/CM),M (

Temperature.,

pH (S.U.)ST%
DO (rag/L) T- q "77 3,55 T.o m"- __'-.

800 mg NaCIIL Conductivity
(lgmhos/cm)
Temperature Is 0L 2q.__ _ _o_ _ c) _____,._7q .t• .. 2,.8 • .

pH (S.U.) •.•LI . • I5"' • 45a I. 5ýq1• "-.•

DO1(mg/L) mqNC"L.C.nducivty--
1000,mg NaCI/L Conductivity ,

Temperature VI(ptmhos/cm).
Temperature -q L .

Tempe.rature. Zq. 7.zqa "• .I .1

pH (S.U.) -411 1 I -4-I 1S71 1.S -3 qIIi -4,6s,
DO (mg/L)

1400 mg NaCVL Conductivity T
(1mhos/cm) I r-4, q 711

11

ITemperature 11Final Iq.a

Final NInitial

"4,10 I

a-
STOCK I Conductivitv

- ~ -~-------------------- I I -, t -1-
(utmhos/cm)

JIFal Initial

Lage 106 of 107

11I -
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Species: Ceriodaphnia dubia CdNaCLCR#: Ack

I
1
I
I

. . _ _Day6
-- 3 4 .5 6

Anal st. It-ALP LA1 I V ia, Lr, 'Ir

Concentration Parameter
pH (S.U:) 1.38 1. BAD .zo . '53 .23
DO (mg/L) 1. I

CONTROL Conductivity
(iimhos/cm) 3.
Alkalinity(mg CaCO3•)•

Hardness(mg CaCO31L) '' 7.

Temperature . . . A& 24.1 -L4. w-z

DOc(mg.L) 8 ".1 .0 .
600 mg NaCl/L Conductivity I H 30

(jimhos/cm)
Temperature 14A -a,

pH (S.U.) T S--. 7.q7 7.4l4 ,(0 1, "o -.-1 -4. 31

80DO Nmg/i 10 .

800 mg NaCVL Conductivity
(jgtrhoslcm) 1 17 ýBC
Temperature ",..
(0c) Ia.• •• •

p H ( S .U .) 1 .& 0 "1 5 . - ,1- 7 19."4 "1"9"l .$ : . ' 4

-DO (Mg/L) % . -7
1000 mg NaCI/L Conductivity

(jirrhos/cm)2.91 
.0

Temperature -SQ IS0 VA. 9 .

pH(S.U.) 7. 4 F3 3. U
-DO0 (mg/L) 17i9

1200mg NaCl/L Conductivity I7.5"
(pmhos/cm)
Temperature "ISz.i 2 -I

______________ (0c)

pH (S.U.) -4-63 - 7.51 I - I ý1ý7 -:ý. %V
DO (mg/L)

1400 mg NaCVL Conductivity
(pmhoslcm) I 2B30 C
Temperature
(0C)

114M
-STOC-K-- -1 -Conductivity-(llmhos/cm)

Initial Final Initial Final Initial Final Initial Final

E¶~ve 107 of 107
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December 10, 2009

Ruth Ann Hurt, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, COMPLIANCE TOXICITY TESTS, NOVEMBER, 2009

Per your request, I am only submitting an electronic copy of the subject report.
The report provides results of compliance testing using fathead minnows and
daphnids. Outfall 101, samples collected November. 15-20, showed no toxic
effects to fathead minnows or daphnids.' The resulting IC25 values for both.
species were > 100 percent. Exposure of fathead minnows and daphnids to intake
samples resulted in no significant differences from controls during this study
period.

Fathead minnoxvs were also exposed to UV treated Outfall 101 and intake samples since
fish pathogens present in intake waterhave been the suspected cause of interference
(anomalous dose response and high variability amongreplicates) in previous toxicity
testing at Sequoyah.

Call me at (256) 386-2755 if you have anyquestions or comments following your review of the
report.

Cynthia L. Russell
Biologist
Environmental Engineering Services- West
CEB 3A-M

Attachment
cc (Attachment):

Sherrard, R. M., PSC I X-C
Files, OE&R, CEB I B-M

SQN November' 2009M



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION EXECUTIVE SUMMARY
Report Date: December 10, 2009

1. Facility /Discharger: Sequoyah Nuclear Plant / TVA

2. County / State: Hamilton / Tennessee

3. NPDES Permit #: TNO026450

4. Type of Facility: Nuclear-Fueled Electric Generating Plant

5. Design Flow (MGD): iLf

6. Receiving Stream: Tennessee River (TRM 483.6)

7. 1Q10:3

8. Outfall Tested: 101

9. Dates Sampled: November 15-20, 2009

10. Average Flow on Days Sampled (MGD): 870, 873, 1761

11. Pertinent Site Conditions: Production / operation data will be provided upon requestL

12. Test Dates: November 17-24, 2009

13. Test Type: Short-term Chronic Definitive

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

I5. Concentrations Tested (%): Outfall 101: 11.3, 22.6, 45.2, 72.6, 100
- Intake: 100.0

Pimephalespromelas: UV treated Outfall 101:11.3, 22.6, 45.2, 72.6, 100
UV treated intake: 100.0

.16. Permit Limit Endpoint (%): Outfall 101: IC2. = 45.2%

17. Test Results: Outfall 101: Pimephales promelas." IC25 > 100%

Ceriodaphnia dubia: IC 25-> 100%

UV treated Outfall 101: Pimephalespromelas." IC 25.> 100%

Page I of 102



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

19. Consulting / Testing Lab: Environmental Testing Solutions, Inc.

20. Lab Contact: Jim Sumner Phone #: (828) 350-9364

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

*22. Notes: Outfall 101 samples collected November 15 - 20, 2009, showed no toxic
effects to fathead minnows or daphnids. The resulting IC25 values, for both species,
were > 100 percent. Exposure of minnows and daphnids to intake samples resulted
in no significant difference from the controls during this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake, samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous
dose response and high variability among replicates) in previous toxicity testing at
Sequoyah.
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METHODS SUMMARY

Samples:

1. Sampling Point: Outfall 101, Intake

2. Sample Type: Composite

3. Sample Information:

Date Date Date
(MM-DD-YY) (MM-DD-YY) Arrival Initial (MM-DD-YY)

Sample Time (ET) Time (ET) Temp.' TRC* Time (ET)
ID Collected Received (°C) (mg/L) Last Used By

101 11-15-09 0944 to 11-17-09 1315 0.6, 0.7 <0.10 11-17-09 1500
11-16-09 0844 11-18-09 1413

Intake• 11-15-09 1014 to 11-1-7-09 1315 1.1 <0.10 11-17-09 1500
11-16-09 0914 11-18-09 1413

11-17-09 0745 to 11- 19-09 1400101 11-18-09 0645 11-18-09 1505 1.3,1.4 <0.10 11-20-09 1411

Intake 11-17-09 0805 to 11-18-09 1505 0.7 <0.i0 11-19-09 1400
I 11-18-09 0705 11-20-09 1411

11-20-09 1405
101. 11-19-09 0735to 11-20-09 1440 0.8,0.9 <0.10 11-21-09 1418

11-20-09 0635 11-22-09 1410

11-20-09 1405inak • 11-19-09 0756 to11-21-09 0656 11-20-09 1440 1.0 <0.10 11-21-09 1418
I1 011-22-09 1410

*TRC = Total Residual Chlorine
'Samples were collected in two 2.5 gallon cubitainers. Temperatu.re was measured in each cubitainer upon arrival..

4. Sample Manipulation: Samples from Outfall 10 1 and intake were warmed to te~st temperature(25.0 6 1.0°C) in a warm water bath.

Alinuots of Outfall 101 and Intake samoles were UV-treated through a
40-watt Smart® UV Sterilizer (manufactured by Emperor Aquatics,
Inc.) for 2 minutes.
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Pimephales promelas
*Test Organisms:

Ceriodaphnia dubia

In-house Cultures1. Source: Aquatox, Inc.

2. Age: 22.50-22.73 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

Moderately Hard Synthetic3. Control / Dilution Water: Moderately Hard Synthetic

4. Number of Replicates: 4

5. Organisms per Replicate: 10

6. Test Initiation: (Date/Time)
Outfall 101

UV Treated Outfall 101

7. Test Termination: (Date/Time)•
Outfall 101

UV Treated Outfall 101

8. Test•Temperature: Outfall 101:

10

.1.

11-17-09 1444.ET
11-17-09 1430ET

11-24-09 .1346 ET
11-24709 -1331 ET

Mean = 24.8°C
(24.5 - 25.30C)

11-17-09 1500ET

11-24-09 1402 ET

Mean = 24.9 0C
(24.6 - 25.3 0C)

Test Temperature: UV-Treated Outfall 101: Mean = 24.9°C
(24.5 - 25.30C)

9. Physical / Chemic
Measurements:

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

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

10. Statistics:

Page 4 of 102



TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

Conducted November 17 - 24, 2009 using effluent from Outfall 101.

Test Percent Surviving
Solutions (time interval used - days)

(% Effluent) 1 ] 2 3 4 [.• 5 6 7
Control 100 100 100 100 100 100 100
11.3% 100 100 100 100 100 100 100
22.6% 100 100 100 100 100 100 100
45.2% 100 100 100 98 98 98 98
72.6% 100 100 100 100 100 100 100
100.0% 100 100 100 100 100 100 100
Intake 100 100 100 98 90 88 88

Test Solutions Mean Dry Weight (mg)

(% Effluent) 2 (re licate number)
(% Effluent) 1 2 3 4 Mean

Control 0.830 0.817 0.842 0.797 0.822
11.3% 0.857 0.820 0.819 0.839 0.834
22.6% 0.849 0.792 ..... 0.794 0.884 0.830
45.2% 0.782, 0.832 0.849 0.772 0.809
72.6% 0.806 0.758 0.770 0.781 0.779

100.0% 0.852 0.792 0.697 0.716 0.764
Intake 0.397 0.778 0:801 0.889 0.716.

IC2 5 Value: > 100% Calculated TU Estimates: < 1.0 TUc*
Permit Limit: 45.2%

Permit Limit: 2.2 TUc
95% Confidence Limits:

Upper Limit: NA
Lower Limit: NA

*TUa = 100/LC 50 : TUc = 100/IC25
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2. Results of a Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.
(Genus species) (Type / Duration)

Conducted November 17 - 24, 2009 using effluent from Outfall 101.

Percent Surviving
Test (time interval used - days)

Solutions
(% Effluent) 2 3 4 5

Control. 100 100 100 100 100 100 100
11.3% 100 100 100 100 100 100 100

22.6% 100 100 100 100 100 100 100

45.2% 100 100... 100 100 100 100 100

72.6% 100 100 100 100 100 100 100"

100.0% 100 100 100 100 100 100 100

Reproduction (#young/female/6 days)
Test Solutions Data (replicate number)
(%E1t 13 4 5 6 7 8 9 10 Mean

Control .32 29 26 30 27 30 28 29 31 33 29.5
11.3% 32 31 28 31 30 30 30 28 29 33 30.2

22.6% 32 32 29 32 32 32 32 32 32 34 31.9

45.2% 33 34 33 .31 32 . 36 .30 34. 33 32 32.8
72.6% 33 34 34 32. 37 .33 38 -34 30 32 33.7

100.0% 35 36 *32 36 34 36 38 36 38 38 35.9

IC25 Value: > 100% Calculated TU Estimates: < 1.0 TUc*
Permit Limit: 45.2%

Permit Limit: 2.2 TUc -

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

*TUa = 100/LC50 : TUc =-100/IC2 5
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2. Resilts of a Ceriodaphnia dubia
(Genus species)

Chronic/ 7-day Toxicity Test.
(Type / Duration)

Conducted November 17 -24, 2009 using water from Intake

Percent -Surviving
Test (time interval used - days)

Solutions 1 2 3 4 5 67
(% Effluent) 5 6

Control 100 100 100 100 100 100 100

Intake 100 100 100 100 100 100 100

Test Solutions Reproduction (#young/female/6 days).

SoEfluetis Data (replicate number)
(%Effluent) 1 2 3 4 5 6 7 8 9 10 Mean

Control 31 27 30 32 28 30 31 30 31 8 29.8-

Intake 38 35 33 30 29 33 32 31 31 33 32.5

IC25 Value: > 100% Calculated TU Estimates: < 1.0 TUc*
Permit Limit: N/A

Permit Limit: N/A
95% Confidence Limits:

Upper Limit: NA
Lower Limit: -NA

*TUa = 100/LC 50: TUc = 100/IC 25

Page 7 of 102



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

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

Conducted November 17 - 24, 2009 using effluent from UV Treated Outfall 101.

Test Percent Surviving
Solutions (time interval used - days)

(% Effluent) 1 I 2 3 4 5 6 7

Control ioo 100 100 100 100 100 100

11.3% 100 100 100 100 100 98 98

22.6% 100 100 100 100 100 100 100

45.2% 100 100 100 100 100 -100 100

72.6% 100 100 100 100 -100.. 100- 100.

100.0% 100 100 1.00 100 1 00 100 100
Intake loo 100 100 100 100 100 100

Test Solutions Mean Dry Weight (mg)

(%Effluent) (replicate number)
(Efuet 1 2 3 4 Mean

Control 0.848 0.718 0.772 0.870 0.802
11.3% 0.876 0.857 0.764 0.755 0.813
22.6% 0.749 0.796 0.854 0.806 0.801
45.2% 0.724 0.816, 0.825 0.865 0.808
72.6% 0.890 0.775 0.856 0.814 0.834

100.0% 0.775 0.757 0.939 0.867 0.835
Intake 0.813 0.726 0.780 0.770 0.772

IC 25 Value:> 100% Calculated TU Estimates: < 1.0 TUc*

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

*TUa = 100/LC50 : TUc = 100/IC25

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)

I Species Date I Time I Duration] Toxicant I Results (IC 25) II I I

Pimephales promelas November 17-24, 2009 1220 KC1 0.79 g/L

NaCl 1.07 g/LCeriodaphnia-dubia November 10-17, 2009 1115
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PHYSICAL/CHEMICAL SUMMARY
Water Chemistry Mean Values and Ranges for Pimephales promnelas and Ceriodaphnia dubbia Tests, Non-treated Sequoyah Nuclear Plant (SQN) Outfal 10 1

performed November 17-24, 2009.

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance Alkalinity Hardness Total Residual

Initial Final Initial Final Initial Final (pimhos/cm) (mg/L CaCO3) (mg/L CaCO3 ) Chlorine (mg/L)

24.8 24.7 7.8 7.4 7.58 7.37 332 62 90
24.7 ,- 24.8 24.6 !24.8 7.6.;-. 8.0 6.9 .. -1- 7.7 7.42 -7.79 "7. 20 U 7.56 325 336 61 - 62 88 90 - -

24.8 24.7 7.9. 7.3 7.66 7.32 308 -% 24.7 i- 25.0 24.5- 24.9 7.7 - 8.2 6.9 - 7.6 7.57 -, 7.79 7.15 - 7.50 297 - 317 - - - - -

24.9 24.8 8.0 7.1 7.63 7.29 291

________24.7 j-. 25.0 24.6 1-i 25.0 7.8 -i 8.2 6.3 -7.6-7.i53' 7.74 7.11 K 7.50 280 -) 299 - - - - -

•, 24.9 24.8 8.0 7.1 7.61 7.29 256 "
45.2%-.........7. 24:7 -25.1 24.61-! 25.0 7.7 H 8.2 6.4 . 7.7 7.47.7.73 7.14 T 7.51 249 *- 266-Z24.9 24.7 8.1 7.2 7.57 7.28 218 .... ,,......
72.6%/ 77... 7-- ....... , ......

24.7 25124.h' 24.9 7.7 8.3 6.6 -7.8 7.41.-i 7.70i7.04 !- 7 7.51 .211 -_ 225__
25.0 24.7 8.1 7.2 7.52. 7.25 172 75 87 < 0.10

24.7 25.3 4.5 H 25.1 7.7 ý-. 8.3 6 .5  7.7 7.3 - ý2 7.67 7.01 (- 7.46 166 - 181 62 -z 96 69- 110 <0 "10 - " <0.10
24.9 24.7 8.2 7.2 7.49 7.24 170 63 75 < 0.10I nta k e .... ........... ...- ....... . ...8 - 9 - 2 < 0. 0 - 0 1

_ 24.8 1- 25.0 24.6 K25.1 7.8 K 8.4 6.5 ;- 7.9 7.26 7.64 7.01 - 7.49 163 .179 58 -. 66 69 '82 < 0.10, <0• 1
24.8 25.0 7.8 7.9 7.58 7.59 332 62 90C o n t r o l ........ ,....-.... ................ ............... ........... . .

_ _24.6 •-24,924.9 - 25.3 7 86 - 8.0 77 :8. 7.79.-7.51 7.71 325 -336 61 6. 62 88 90 '

11.3% 24.8 25.0 7.9 7.9 7.66 7.59 309

_____ 24. 7~ 24.9. 24.9 -~25.2 7. 8.2 7.6 iI8.1 757 iH 7.79 .2-77 9 1
"2. "24.9 25.0 8.0 7.9 7:63 7.59 291 " -22.6% ......

24.7 25.0 25.0 - 25.1 7.8 - 8.2 7 .5 i- 8 .1 7.53 7.74 7.52 ý-ý 7.71 280 -299-
4.% 24.9 25.0 8.0 7.9 7.61 7.58 256

24.7 - 25.0 24.9 25.2 7.7 - 8.2 7.6 - 8.2 7.47 ! 7.73 7.51 . 7.71 249 - 266'-. . . . . . .. . .
72.6 24.9 24.9 8.1 7.9 7.57 7.57 218

24.8 - 25.0 24.8 - 25.1 7.7 - 8.3 7.6 - 8.2 7.41 - 7.70 7.48 -• 7.69 211 - 225 - - - - -

25.0 25.0 8.1 7.9 7.52 7.55 172 75 87 < 0.10
24.8- 25.2 24.8-•25.2 7.7 -. 8.3 7.6 - 8.2 7.32 1 7.67 7.46 -: 7.66 .166 -i 181 62 -i 96 69 . -. 110 <i,0.10•0 <0-10

intake 25.0 . 25.0 8.2 7.9 7.49 7.56 170 63 75 < 0.10
......... . ........ • .0 2 .. 25. 2 7. ' 8.4.7.6....8.1.7.26 .. 7...746 . 7.6 13 19.86 69 8 .10..... - 1024.9 1-i 25.0 24.8 - 25.2 , 7.8 !- .4 ..... 7.66i~ i ~~ 163 179~ 582i( 1-gii 'i66!-~ ........ i8 82! i ............... <0...... . 101.......

Overall temperature (C)

'Pimephalespronielas

'Ceriodaphnia dubia

Average .Minimum

24.8 . 24.5

24.9 24.6

Maximum
25.3

2511 .3. .... .....

I
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,PHYSICAIJCHEMICAL SUMMARY

Water Chemistry Mean Values. and Ranges for Pimephalespromelas Tests, UV-treated Sequoyah Nuclear Plant (SQN) Outfall 101

perfo.rmd November 17-24, 2.009.

Test Sample ID Temperature (C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance Alkalinity Hardness

Initial . Final Initial Final Initial Final (limhos/cm) (mg/L CaCO3) (mg/L CaCO3)

24.8 24.8 8.0 7.3 7.61 7.35 321 61 89
Control 24. ...___ _ ... .. .........

Control 25.0 24.7 -. 24.9. 7.9 .8.2- 6.4 -. 8.1 7.53 .- 7.68 7.19 4-. 7.53 312 - 332 61 .- 62 86 -i 90
.24.9 24.8 7.9 7.3 7.62 7.33 308

11"3%_ _ '24.8 V 25.1 24.6 25.0 7.7 !-! 8.0 6.9 -, 7.6 7.54 - 7.68 7.16 .- 7.51 301 -~ 312 ___.......T_

24.9 24.7 7.9 7.3 7.61 7.33 293
22.6% ... ..... .. .....
22.6 _ ....24:8 25.1 24.6 - 24.9 7.8 -1 8.1 7.1 -, 7.7 7.53 7.69 7.16 -j 7.52 290 1-1 299 ..... .......

5.% 25.0 24.8 8.0 7.3 7.59 7.31 265

24.8 - 25.2 24.7 L; 24.8 7.9 8.1 7.0. , 7.7 7.49 - 7.68 7.15 - 7.49 259 - 273 __...........

25.0 24.8 8.0 7.2 7.55 7.30 218

24.8 i-J 25.2 24.6 1-1 25.0 7.87 - 8.1 6.8 7.7 7.43 -7.65 7.11-7.8 214 223 i 1
10 0 25.1 24.8 8;0 7.3 7.51 7.28 173 63 741 0 0.0 % .. 9 - 7 .47.1 69..- 1 8 1 5 8 I- 6 8 6 ....

24.9 - 25.3 24.7 - 24.9 8.0 - 8.2 6.9 - 7.8 7.37 -k 7.62 7.09 4 7.47 169 i-1

.tk 25.0 24.7 8.1 7.3 7.51 7.26 171 63 72

Intake__ 24.9 - 25.2 24.5 1-i 24.8 8.0 1- 8.3 6.9-7.8 7.37- 7.61 7.07 ! 7.47 160 189 60 - 66

Overall temperature_"C
____p-le Average 1 4

i ime"pha~s pome~as 24.
Minimum

24.5.

........ ... ....... ..

___ ... .J4

Page 10 of 102



SUMMARY / CONCLUSIONS

Outfall 101 samples collected November 15-20, 2009, showed no toxic effects to
fathead minnows or daphnids. The resulting IC25 values, for both species, were
> 100 percent. Exposure of minnows and daphnids to intake samples resulted in no
significant difference from the controls during this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous
dose response and high.variability among replicates) in previous toxicity testing at
Sequoyah. At the time this study was-conducted, insignificant mortality occurred in
minnows exposed to non-treated and UV treated samples.
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Appendix A

ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

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

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

DEVIATIONS /MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF-TEST
ORGANISMS

1. 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 by SM 2550 B.

4. Dissolved oxygen was measured by SM 4500 0 G.

5. The pH was measured by SM 4500 H+ B.

6. Conductance was measured by SM 2510 B.

7. Alkalinity was measured by SM 2320 B.

8. Total hardness was measured by SM 2340 C.

9. 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 conductedaccording 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 D for control chart information)

1. Test Type: 7-day chronic tests with results expressed as IC25 values in g/L KCI or NaC1.

2. Standard Toxicant: Potassium Chloride (KC1 crystalline) for Pimephales promelas.
Sodium Chloride (NaCl crystalline) for Ceriodaphnia dubia.

3. Dilution Water Used: Moderately hard synthetic water.

4. Statistics: ToxCalc software Version 5.0 was used for statistical analyses.
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Sequoyah Nuclear Plant Biomonitoring
November 17 - 24, 2009

Appendix B

Diffuser Discharge Concentrations of Total Residual Chlorine,

Diffuser Discharge Concentrations of Chemicals Used to
Control Microbiologically Induced Corrosion and Mollusks

During Toxicity Test Sampling
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During

Toxicity Test Sampling,
March 12, 1998 -- November 20, 2009

Date Towerbrom
mg/L
TRC

PCL-401
mg/L

Copolymer

Cuprostat-
PF

mg/L
Azole

03/12/1998
03/13/1998
03/14/1998
03/15/1998
03/16/1998
03/17/1998
03/18/1998
09/08/1998
09/09/1998
09/10/1998
09/11/1998
09/12/1998
09/13/1998
09/14/1998
02/22/1999
02/23/1999
02/24/1999
02/25/1999
02/26/1999
02/27/1999
02/28/1999
08/18/1999
08/19/1999
08/20/1999
08/21/1999
08/22/1999
08/23/1999
08/24/1999

0.015
* 0.012

0.023
0.022
0.022
0.025
0.0 16

0.005 -

0.011
0.021
0;019
0.015
0.015
0.015

0.024
0.024
0.024
0.024
0.024
0.024
0.023

0.120
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks; During Toxicity Test

Sampling,
March 12, 1998 - November 20, 2009

Date

01/31/2000
02/01/2000
02/02/2000
02/03/2000
02/04/2000
02/05/2000
02/06/2000
07/26/2000
07/27/2000
07/28/2000
07/29/2000
07/30/2000
07/31/2000
08/01/2000
12/11/2000
12/12/2000
12/13/2000
12/14/2000
12/15/2000
12/16/2000
12/17/2000
08/26/2001
08/27/2001
08/28/2001
08/29/2001
08/30/2001
08/31/2001
11/25/2001
11/26/2001
11/27/2001
11/28/2001
11/29/2001
11/30/2001
12/09/2001
12/10/2001
12/11/2001
12/12/2001
12/13/2001
12/14/2001

Towerbrom P ,pCL-222 PCL-401
mg/L mg/L mg/L
TRC • PhodSphtat Copolymer

< 0.002 0026. ()26 0.009
0.011 (. 26 , 0.028
0.028 0•026 0.009
0.008 00) 7, 0.009
0.006 0.0027 0.009

< 0.002 U027 0.009
<0.002 t,0.027 1 0.009
< 0.0057 0,055 0.019

0.019 OO•b•. , 0.019

0.0088 0.•,32/1 0.018
< 0.0088 ();,Q055, 0.019
< 0.0076 0.0553< 0.019
< 0.0152 005:5 0.019
< 0.0141 0.055•:• 7¢ 0.0i9

0.0143 0!,025 0.020
0.0092 J:025)> 0.020

< 0.0120 0 025> 0.020
< 0.0087 0025. 0') 0.020
0.0120 0.02• • 0.020

< 0.0036 ý0•025,:• 0.020
< 0.0036 0•025•':j 0.020

0.017 0.06O•: 0.021
<0.0096 ()06 0.021
<0.0085 .06,0 0.021
<0.0094 0.•05• 9 0.020
<0.0123 . 0. 0.02 1
<0.005 0.•159 - 0.020

<0:0044 Y>72'Z+:: -

<0.0119 ...... 0.02
0.0,137 0 023 0.019

<0.0089 0 p0022 0.019
0.0132 0 024 0.02

< 0.0043 1 ,0024 0.02
<0.0042 .K
<0.0042
<00104-
0.0128 004 0.02

<0.0088 > 0.4 02 0.02
0.0134 Oi$024 002

Cuprostat-
PF

mg/L
Azole

0.109

0:108
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During Toxicity Test

Sampling,
March 12, 1998 - November 20, 2009

Date suo•diui' Towerbrom P. PQL•222 PCL-401 CL-363 Cuprostat- H-130M
Hypochloiite mg/L mg/L ntg/L PF. mig/L

mg/L TRC Phwsphate Copolymer DMAD mg/L ~Q amt
TMC Azole ~

01/02/2002 <, 0.0079 0.023 0.02 0.06
01/03/2002 <0.0042 0.02_3)' 0.014 -.....

01/04/2002 .00124 0:0241 0.014 0009
01/65/2002 < <00042 '.

01/06/2002 ' < 0.0042 , .024 0.008
01/07/2002 :< 0.0089 0,0241 0.014 08..,
02/24/2002 < 0.004 -

02/25/2002 :,,< 0.004 0 >•3 0.023 0 014
02/26/2002 .. . . 0.0143 005 , 0.023 ,Q5 -

02/27/2002 ' 0.0041 0. 023 0.023
02/28/2002 .O< 0.0041 0.008 0014
03/01/2002 ,< 0.0041 1 .02- 0.008 .
05/05/2002 <00- 0
05/06/2002 <0.03 0.018 OQ0
05/07/2002 00092 8§. 0.:02 0018 ...
05/08/2002 <00107 0.055 , 0.019 0
05/09/2002 ();• :• :.;::,OW•!i 0.0 0,014 '•-•
05/10/2002 " .5 .1

08/04/2002 <0.0058
08/052002' <0.0058 OO55'ý .0.019

08/09/2002 0.0152 0b54 0.018 0$
08/07/2002 ~ <0.01047 0. ~ W- .1 .0

08/08/2002 , <0.0061 $"0.0 55 , 0.019 0009

108/08/20021 0 . .<00092 1 0.05-1 0.018 10,007110/06/2002 <0.00497 •0:Q53i 1'" 0018 A3009 .
10/107/2002 0.0153 0.054 •0018 0.009
10/08/2002 <0.0092 0,j 0054 0•, 018 0
10/09/2002 • 0.0124 " 1 0.018. 0,009
10/13/20032 :-' <0.0134 o.054 0.018 00009q
10/11/2002 •':, •,,:;;•• ........ <0.0042 1)'!0•5 • i 0.018 :•! mm#, :':•e, ,

01/12/2003, <0.0035 0:026 0020
01/15/2003 , <0.006 0:' 0'02500 0009 )., ,01/14/2003 .<0.0118 .0ki2•6 '7# 0.020 :•! = i[ <#i, ."'.•m:

01/15/2003 •i<0.0063. 0 0ON,:• 0.020 •0'0(09• i

01/16/2003 , , • <0.0034 ••(;)0 0020
01/17/2003 1 <0.0034 • O b•026 1 0.009 1 j
04/06/2003 <0.0073 -

04/07/2003 .:.<0 0189 0.02
04/08/2003 . <0.0117 0.021 •
04/09/2003 • , <0.0139 0.021 0.0 16G

04/10/200:.:••, <0,•.0 11 ., ,. 0.021 •0,01;6'; •"

04/11/2003 ,, '<0.0073 6...0022 ;1 .
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks,

During Toxicity Test Sampling,
March 12, 1998 - November 20, 2009

Date

06/15/2003
06/16/2003
06/17/2003
06/18/2003
06/19/2003
06/20/2003
08/03/2003
08/04/2003
08/05/2003
08/06/2003
08/07/2003
08/08/2003

10/05/2003
10/06/2003
10/07/2003
10/08/2003
10/09/2003
10/10/2003

02/01/2004
02/02/2004
02/03/2004
02/04/2004
02/05/2004
02/06/2004

05/04/2004
05/05/2004
05/06/2004.
05/07/2004
05/08/2004
05/09/2004

07/04/2004
07/05/2004
07/06/2004
07/07/2004
07/08/2004
07/09/2004

Towerbrom ,PCL-222.> PCL-401 CL 63 Cuprostat- H430M
mg/L mg/L mg/L PF mig/L.
TRC Pho1iýphte Copolymer DMAD mg/L N

Azole $>
*<0.0045 ~ ~ ---

*<0.0037 0.05;' 0.020 - 0.022~
< 0.0048 0" i.041 0.014 0.0 • 0924.
*<0.0048 0.041 " 0.014 0.2
< 0.0085 •'0.058' K; 0.020 0.,""'' - , 025,

.0.0048 1 o: 058 1 0.020 0,-0025.0
<0.0050 " -K' 9"99;! -

<0.0050 540 < 8 0.020 .4

<0.0051 0.0,57 0,020 o 0 25
<0.0084 0057 0.020 .0.025
0.0129 0.0512" 0.020 0. " 0. 214~
0.0153 0.057 0.020 0,009

<0.0043 •0..5.7. 0.020
<0.0043 ~, 0.057~~K~ 0.020 0,025
<0.0090 10.057 0.020 0.0Z5
<0.0106 0i6057 . 0.020 .0025
0.0181 0.026 0.022 O". D" 0025
0.0183 026G 0.024 0,.009'
0.0093 ;0.027 0.009 ...

<0.0034- 0-026 0.009 .,K '4•.

<0.0034 9K: 0 0269 ' 0.009 .. . '. ; - ......

0.0124 1o'026 0.009 "0.009 ; .
<0.0034 ,• 0.026 0.009 K - K -

0.0105 0 :0026 0.009 0.0,1o,,

<0.0123 0. :026 0.019 - - 0'"02 5
<0.0144 002, 9 6 0.014 '-0.009i - 0,025
<0.0146 >j 70003.' 0013 - - 0.002 5
0.0227 (). 08•, , 0.020 )•0K097l - 0,025
0.016 10.060 0.021 - I

<0.0104 0>.058 0.020 .. -

0.0217 ?0057 0.019 K"9K>9

<0.0085 0.057 0.020- ,' 0009 -0K

<0.0077 -0.058 0.020 0,031
252 056 0.019 0031

0.0223 0.057 0.019 .0009 - "K

0.0182 ().057 0.020 0.009
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of.
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During Toxicity Test

Sampling,
March 12, 1998-- November 20, 2009

Date S•Sdiumn Towerbrom PCL-222 PCL-401 CL 3,' h Cuprostat-PEF W'MM Nalco HA-iHyoiorit mg/L g mg/L niii/ mg/L , g.i- 73551

e TRC Pwospnate. Copolymer MAD Azole Qua mg/L
~ ~ y. <~ EQ/PG

11/07/2004 <0.0187 0,000, 0.014.
11/08/2004 <0.0192 0•047 0.030
11/09/20045 <0.0233 0,....48 0.016 0.041
11/10/2004 0 04 0295041

17/1/2005 <0.0149 0,042 0.010 09043
11/12/2004 <0.0253 , 0058 0.017 8.042
12/06/2005 <0.0042 06288 0.010
12/07/2005 <0.0116 22 8 0.010 0.007
02/08/2005 <0.0080 0.028 0.0100-
02109/2005 - 0.0199 65028 0.010
02/10/2005 <::••? :? 0.0042 •#0.028!•:# 0.010 '8

11/14/2005 0.02415 010 0.007
06/05/2005 .... • '•.......... . •
06/06/2005 • • 0.0043 •;; J

06/07/2005 •}0.01'03 •• •••

061/081/2005 0.0295
01/19/2005 0.012934
061/1/2005 0.0184 -

071/18/2005 0.0150 :,'•t •Ba••<• .0.009 • iJ•:

07/19/2005• "•-• ' 0.0163 0 .2 0.009 ;÷ ,,...

.07/20/2005 ::-•,•., ,,,,'. •-• ,>;, ... 0.0209 0.: () 2 6•i 0.009 , ,,, • it 0.014 0.(i•!;

07/21/2005 •,•,,,,,: 0.0242 0.0a•26 . 0.009 • ,
07/22/2005 0.0238 (..... 0.1 0.014•:•,~~- --------- ~o1 •
10/30/2005 0": ',•-••. . 0068.....
1.0/31/2005 0.0112 •"'•••'•' ; ........

11/02/2005 :<,.: .m 0.0104 N

11/03/2005 ,•• .,; :, 0.0117 ;••i•:":>••'
,11/04/2005 ,: 0.0165 • •> iai:

l11/16/2005 •;,..-- 0.0234 ......
l11/17/2005 ••: i ,,,<!:: 0.0231 ! , , : • .,

11/1 /200 0.020'0:)••:?. !:;•,' ••• I<•<; •/ ":•••;• •,,•:•
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Table B- I (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks,

During Toxicity Test Sampling,
March 12, 1998 - November. 20, 2009

rowerbro PCLI 2,22 PCL-401
mg/L II mg L I mg/L
TRC- Pho• atS ie Copolymer

0.0055
0.0068 )'~
0.0143
0.0068
0.0267 -

0.0222 ! -

0.0188
0.0138-
0.0120 : -

-0.0288
0.0376
0.0187

0.0084
0.0103 Y-
0.0164 . -
0.0305

0.0241
0.0128
0.0238
0.0158 .
0.0162
0.0175

0.0039
0.0124
0.0229 .. -.- .-
0:0143 '
0.0120 -

0.0149

0.0260 '" '• .
0.0151
0.0172
0.0154 i -

0.0086 -

MSW
101

mg/L
Phosphate

0.015
0.015
0.015
0.015
0.015
0.015

0.030
0.030
0.030
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Table B- 1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge- Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks; During Toxicity Test

Date -Sdi1um Towerbrom
Hyp)(hlorit mg/L

~~mgfL p TRC

02/08/09 0. 00197
",02/09/09 .' 0.0237

02/11/09 00104
02/12/09 0.0106
02/13/09 -'-•'; .

05/10/09 0.01, 0129
05/11/09;••,!•i 0.0415

05/12/09 0.0053
05/13/09 -.. : 0.0049
05/14/09 <0.0141
05/15/09 • , <0.0160

11/15/09 0.025
11/16/09 0.0152
11/17/09 K•$ :s&, 0.0255
11/18/09 .00306
11/19/09 K ,• 0.0204-

11/20/09., .0.0093

Sampling,
March 12, 1998 -November 20, 2009

!22 PCL-401 C L-363 Cuprostat-PI
mg/L nigLm mg/L

ia(& Copolymer DMAD Azole

MSW

101
mg/L

Phosphate
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Sequoyah Nuclear Plant Biomonitoring
November 17 - 24, 2009

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets
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BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1

4ent: TVA Environmental Testing Solution, Inc. Delivered By (Circle One):

Piect N'ame:Sequoyah NP Toxicity 351 Depot Street. FedEx UPS Bus Client

PP. Number: N/A Asheville, NC Other (specify): Express Courier

Facility Sampled: Sequoyah NP 28801 General Comments:
Adam Deimling

NPDES Number: TN0026450 Phone: 828-350-9364 Stephen Williams:

Collected By: Adam Deimling & Stephen Williams Fax: 828-350-9368 Samples remained on ice throughout sampling and transport to
lab. Dissolved Metals sample filtered and place on ice.

Field Identification / Grab/Comp Collection Date/Time Container Flow -P
Sample Description Number & (MGD) Rain Event? t ataboratoryvls6

Volume (Mark as Appropriate) Dat,/TIme

DateiimenYes If Yes, o Trace ExTprL6• .. Aivl/ern, Time,,,,, •er
(mm/ddyy) (EST) Inches Number ance

SQN- 10 1 -TOX A Comp 11/15/09- 0944- 1 (2.5gal)
______________1 l____ 1/1609 0844, g~3 __

SQN-l10l1-TOX B Comp. 11/15/09- '0944. 1 (2.5gaI).
______________11/16/09 0844 9/_____ 3________

SQN-INT-TOX Com 11/15/09- 1014- 1 (2.5 a) N
11/16/09 01 gl' N

________________________a Sample Custody - Fill In From Top Down Vv- i(. ~Aae tar T. AU SAmk & eS

Relinquished By (Signatu~re): Date/Time Received By (Signature): Date/Time

Adam Deimling TVAy ~ 2c2~7/'~ xpesC ue~ ~ .'~.L
Express Courier 2 ' ETS i-i-' ~

Instructions: Clients should fill in all areas except those in the "Laboratory Use"'block. Biomonitoring samples are preserved by storing them at 6VC and shipping them in ice. The hold time for each sample
is 36 hours from the time of collection. Therefore, please collect and ship in such. a way that the laboratory will receive the samples with ample time to initiate testing within that time frame. Samples shipped
overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.



BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1

I nt: TVA Environmental Testing Solution, Inc. Delivered By (Circle One):

Pt'ect Name: Sequoyah NP Toxicity 351 Depot Street. FedEx UPS Bus Client

PR. Number: N/A Asheville, NC Other (specify): Express Courier

Facility Sampled: Sequoyah NP 28801 General Comments:

________________________________Adam Deimling

NPDES Number: TN0026450 Phone: 828-350-9364 Jonathan Walker

Collected By: Adam Deimling & Stephen Williams Fax: 828-350-9368 Samples remained on ice throughout sampling and transport to
lab. Dissolved Metals sample filtered and place on ice.

Field Identification I Grab/Comp Collection Date/Time Container Flow -557
Sample Description . Number & (MGD) Rain Event? ....... .

Volume (Mark as Appropriate)
Date Time If Yes, No Trace ETS Log- Arrival Tenp By' T'•i ! Ae- r

(mnunddlyy) (EST) ___Inches ___ Number 4 ance
SQN-101-TOX A Comp 11/17/09- 0745- 1 (2.5gal) -0,18 :"•3 ' I.3• .o"....

11/18/09 0645 _ _ _ _..........

SQN-101-TOX B Comp 11/17/09- 0745- 1 (2.5gal) bq it e - ,.
11/18/09 0645 P____ .;'~ r2/ 28uI6& tO'4 \

SQN-INT-TOX Comp 11/17/09 - 0805 - 1 (2.5 gal) NA ,, -
11/18/09 0705 0,15

Sample Custody - Fill In From Top Down . O

Relinquished By (Signature): Date/Time Received By (Signature): (Wate/TimeReiqihd1 •• • '" A~t~ SAP.e'.
Ar( . ..... y -*A oNe;, TbP-P

Adam Deimming-' Express Courier 10 ________ _" _ _'

Express Courier, , .. i t ý.SO - ETS 1k .1 -O 1 'S4S e

Instructions: Clients should fill in all areas except those in the "Laboratory Use" block. Biomonitoring samples are preserved by storing them at 6°C and shipping them in ice. The hold time for each sample
is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time frame. Samples shipped
overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.



BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1
1 1

C nt: TVA

Piwect Name: Sequoyah NP Toxicity

P.9. Number: N/A

Facility Sampled: Sequoyah NP

NPDES Number: TN0026450

Collected By: Adam Deimling & Stephen Williams

Environmental Testing Solution, Inc.

351 Depot Street.

Asheville, NC

Delivered By (Circle One):

FedEx UPS Bus Client

Phone:

Fax:,

28801

828-350-9364

828-350-9368

Other (specify): Express Courier

General Comments:
Adam Deimling :_

Stephen Williams : .1

Samples remained on ice throughout sampling and transport to
lab. Dissolved-Metals sample filtered and place on ice.

Field Identification / Grab/Comp Collection Date/Time Container Flow •
Sample Description Number & (MGD) Rain Event?

Voue(Mark as Appropriate) -
Date Time Yes If Yes, Trace LTS "r A- .Ter.ri,- By- -n k•a., , e-..........-'

(mm/dd/yy) (EST) Inches N tumber (Cy0 ance
SQN-101-TOX A Comp 11/19/09- 0735- 1 (2.5gal) 176a A

11/20/09. 0635 -

SQN-101-TOX B Comp 11/19/09- 0735-. 1 (2.5gal) . .- 2"
" 11/20/09 0635 -4

SQN-INT-TOX Comp 11/19/09 - 0756 - 1 (2.5 gal) NA
11/20/09 0656 _____

____________________________Sample Custody - Fill In From Top Down " 4L~-

Relinquished By (Signature)' Date/Time Received By (Signature): Date/Time - 6g6e,•, r
Adam Deimling f• • ..--- ((-¾?C5-CExpress Courier " ____________-___.____

Express Courier /1 -,Z,.--.ETS l,'O-ot i'-O Fir

Instructions: Clients should fill in all areas except those in the "Laboratory Use" block. Biomonitoring samples are preserved by storing them at 6°C and shipping them in ice. The hold time for each sample
is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time frame. Samples shipped
overnight on Friday via FedEx or UPS must be marked for Saturday delivery-or they will'not arrive until the following Monday.



0•

41• ~nvinment Soutions, Inc.

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

Page 1 of 6

Client: Tennessee Valley Authority
Facility: Sequoyah Nuclear Plant
NPDES +: TNON 468&4 TN OO064 SO
Project #: 5&%L

County: P lA-•t-.T4

Outfall: 101

Dilution preparation information: Comments:
Dilution prep (%) 11.3 22.6 45.2 72.6 100
Effluent volume (mL) 282.5 565 1130 1815 2500
Diluent volume (rnL) 2217.5 1935 1370 685 0

Total volume (mL) 2500 2500 2500 2500 2500

Test organism information: Test information:
Organism age: 11 .151 Ar . o07.', Randomizing template: %eP___ _-

-Date and times organisms \0-t- k %0o0 Incubator number and
were born between: shelf location: 3C

Organism source: ' • - . Artemia CHM number: __A__q_

Drying information for weight.
determination:

Transfer bowl information: pH= ".tSi S.U. Date/Time in oven: I1.l•4co
_Temperature =•.A°C Initial oven temperature: wC I

Average transfer volume: Date / Time out of oven: i..U.bA J
0-. L?6OS ,Q Final oven temperature: 10 *C.

Total drying time: _.____

Daily feeding and renewal information:
Day Date Morning feeding Afternoon feeding Test initiation, Sample numbers used MHSW

- .renewal, or batch

termination used
Time Analyst Time Analyst Time . Analyst Outfall 101 Intake

0 A.-lO"A Rt)O .t• iN4 O o i. Os oatIt. '. It' ,vt Pý
__ .- oo 140 04o 130 q•. l t ill. OS 0AIM-.6 I Va-i61
2 -L.'O " 0400 j' c-o. U-1 0-iL*o

___0 ___A_ 00o t iws M11.4A Go I'-W.~o~ao o si.o 1 t 1-00t

5 ýA 0
6

Al. iA.IA rA1I7A_ OS

IM61 -9

Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 05, I 20% 7-day LC50  '7100-7.
Average weight per initial larvae: 0. 9 Z1_- NOEC IO0 ,
Average weight per survivi ng larvae: 0. .L 0.25mg/larvae LOEC '>100 7.

ChV" >tboo
ICV >1007.,

Page 2 7 of 102 SOP AT20 - Exhibit AT20.3, revision 04-01-09



I Page 2 of 6

I Snvironmental Terng Solutions, I=.

Species: Pimephales promelas
Client: TVA / Sequovah Nuclear Plant, Outfall 101. Non-treated Date: it- |f0lI Survival and Growth Data

Day CONTROL 11.3% 22.6%
Non-treated

A B C D E F G H I J K L
0i0 IQ0 0 10 0 10 /0 0 O If 1t) 0 to

_______~___ 0 1 ( ) 10 1 10 0 0 '0 /0 /0

2 10 /0 10 10 10 10 1 0 I10 U I 0 1 0

3 10 I 1 /0. .0 10 1 0 I0 /0 0.t) 10 /0

4 io 10 I /Q tO 10 /0 10 10 10) (0
5 "

L6 110 .113. to. 10 0 10 C I 0 I I !0

_7 _0 / II 01 10 to- 10 ) /0 /0
A = Pan weight (mg)
Tray color code::,
Analyst: e'e 1' ' 13 U ' 1. 1 1sI •. 13./b !, 14'4 N,. 13•,o f13.g 14'13 Hl4.q2 q,b-
Date: jp_-.i-oei
B = Pan + Larvae weight
(mg) ,
Analyst: I... L2,47. V'53 23SZ . 1 Z. 1001 %.So ZZ 3(D Z3'Iq
'D a te : 

1 5 
.

t.

.C = Larvae weight (mg)

___________________ - - - - - - - - - - - - - - -

Weight per initial number.
of larvae (mg)
= C / Initial number of
larvae

0'

N od

/% 'I,
tip o"

N

Average Percent

weight per. reduction zi
initial from 0
number of control (%)
larvae (mg)

o'i -t. - . - .f,..* -Ir-0-

Comment codes: c = clear, d .= dead, fg = fungus, k killed, m = missing, sk = sick, sm unusually small,.
Ig = unusually large, d&r = decanted and returned, w = wounded.

Calculations and data reviewed:IComments:
Page 28 of 102 SOP AT20 - Exhibit AT20.3, revision 04-01-09



I
I .DTS

,) Environmental Testing Solution% nc.

Page 3 of 6

Species: Pimenhales promelas
Client: TVA / Sequoyah Nuclear Plant. Outfall 101, Non-treated Date: i-1- O•

Survival and Growth DataI
I
I
I
l
I

Day 45.2% 72.6% 100%
M M N O P Q R S T U V W X

0IC) V c M c to 10 It 1/Q 1t 10 to to IO

2 tO Q13 /0 10 10 10 I0 !0 /C) 0 /00

2 10 10 1to IO C I O IC) I 0 oO I() IO CO

3

1 ID 10 10 10 C. IO 13 1 10 ID /0
4 tI q, (0 /0 /0 (0 /0 /0 (0 •0 t) /0
5
______ O " O to I r) 10 to) to. /0 '0 10 10

u IQ I Fj to i 10 10 /0 J0 10 1 L

LO • o C0 10 /0 tO 10 10 10 ICO
A = Pan weight (mg)
Tray color code:: T r .
Analyst: . 3.-q_, ,I I. , 1 N'-o 0 I• t i•7?7" ' 3.L, , 13.M 6 IS ,
Date: 10 -a- -o0,
H = Pan + Larvae weight(rag)
Analyst: zz.'jý l06 Z G Z. q , 0,3 1-~• 2\..S() 23.q-1 Lzz.' i tz, , 2-Z,3D ZO.•0 Z-•..4

Date: O\-O,_
C = Larvae weight (mg)

Weight per initial number. J\A
of larvae (mg) .. i" ' , 1% q % ' O•.o ',

C / Initial number of larvae ta A\.

Average Percent
weight per reduction ' •'
initial from control 01.6. s0 .",", s
number of (%)
larvae (mg)

r
ii
I,
I
I
r

Comment codes: c = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm. unusually small,
Ig = unusually large, d&r = decanted and returned, w = wounded.

Calculations and.data reviewed:

Page 29of102
SOP AT20 - Exhibit AT20.3, revision 04-01-09



Envf~onmtltnl Tesin

Page 4 of 6

Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant, Outfall 101, Non-treated Date: - 0. 11-

Day 100% Intake
V Z AA BB

0 to 10 0

1/t.... /01/0

2 /0 /0
3 UOIC

________to I Io 'o)• 4 i10 J O'

5 Lt) IC 1__.__

6 14

5 /0 /01 /0

A = Pan weight (nag)
Tray color code::
Analyst: k I'• ),4.,, Iq••o
Date: I - -0 _

B = Pan + Larvae weight
(rag) • , 7,\'O 125 7 1.3Zq
Analyst: • i . "
Date: ,,\"b

C - Larvae weight (rag)= R- A -1 ,o\R 8 .0 %

Weight per initial number N 0'..
of larvae (mg)
= C / Initial number of larvae --- -
Average Percent
weight per reduction
Initial from control '0.-11. 7*
number of " (%)
larvae (mg

Comment codes: c = clear, d = dead, fg = fungus, k = killed, m = missg, sk = sick, sm = unusually small,
Ig unusually large, d&r = decanted and returned, w = wounded.

Calculations and data reviewed:

Comments: .

SOP AT20 - Exhibit AT20.3, revision 04-01-09Page 30 of 102



Environmental Testing Solutions, Inc.

TVA /Sequoyah Nuclear Plant, Outfall 101
Non-treated

November 17-24, 2009

Pimephalespromelas Chronic Whole Effluent Toxicity Test

EPA-821-R-02-013, Method 1000.0

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

Project number: 5812

Reveiwed by: _4____

Not for Compliance Assesasment, Internal Laboratory QC
Co.6.otton (%) RqdOrot. Io. t olnhed Cladmnmherthwnu A Puo wmat(n•j I Pa ,+Lamarv LaAr-P-aewel (.) WBISrnrwlvh Ma.. wdgktt W'19dhi rnt ofatnlto. WI Cotal1.01.1 ...,kw Mm. .oartrat Sl... eW tttlhl• 1 Wsq1.1 Caer Pen dset oadwrd

I- wlaht(mo - A-a . .o.,be, of bie (no) Sar-nt-g k.-I of m p "t of h...(.8) (%) .- mb-rvftba jatto .. t. nontral (%)

A 10 10 13.60 21.90 8.30 0.830 0.830

Control B 1 0 10 14.25 22.42 8.17 0.817, 0822 2.3 0.817 100.0 0.822 2.3 Nota pplicable

C t0 10 13.11 21.53 8.42 0.842 0.842
D 10 10 15.55 23.52 7.97 0.797 0397
E " 10 10 13.18 21.75 .57 0.857 0.857

11.3/ F 10 10 14.47 22,67 . 8.20 0.820 0.834 2.2 0.820 100.0 0.834 2.2 -1.5
G 10 . 10 14.12 22.31 8.19 0.819 0.819

H 10 10 13.60 21.99 8.39 0.839 0.839

I 10 10 13.09 21.58 8.49 0.849 0.849
o22.6% J 10 10 14.93 22.85 7.92 0.792 0.830 5.4 .0.792100.0 0.30 5.4 -1.0

K I0 10 14.42 22.36 7.94 0.794 0,794
L 10 10 14.65 23.49 8.84 0.884 0.884

M 10 10 13.13 20.95 7.82 . 0.782 0.782

45.2% N 10 9 14.12 22.44 8.32 0.924 0.832 8.5 0.832 - 97.5 0.809 4.6 1.6
0 10 10 13.99 22.48 8.49 0.849 0.849

0P to 10 11.91 19.63 7.72 0.772 - 0.772

10 10 14.05 22.11 8.06 0.806 . 0.806
72.6% R 10 10 14.01 21.59 7.58 0.758 0.779 2.6 0.758 100.0 0.779 2.6 5.2S 10 10 15.77 23.47 7.70 0.770 0.770

T to1 10 14.91 22.72 7.81 0781 0.781

U 10 10 13.61 22.13 8.52 0.852 0.852
100% V 10 10 14.38 22.30 7.92 0.792 0.764 9.4 0.792 100.0 0.764 9.4 7.0

W .10 10 13.83 20.80 6.97 0.697 . 0.697

X 10 10 15.26 22.42 - 7.16 0.716 _ 0.716
Y 10 5 14.87 18.84 3.97 0.794 0.397

100% i Z 10 10 13.41 21.19 7.78 0.778 0.816 6.1 0.778 87.5 0.716 30.5 12.810 aae AAA 0 10 14.49. 22.50 '8.01 0.801 0.801
ii I 0.889

_________ BB 10 1 10 14.40 1 23.29 8.89 0.8890.8 ____ _____________

Outfall 101:
Dunnetto MSD value:
PMSD:

Dunnett's MSD value:
PMSD: .

0.0683
8.3

0.2577
31.4

,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 tcatment that can be declared statistically significant in a whole effluent toxicity test.

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

Lower and uppe PMSD bounds ware determined from the 10th and 90th percentile, respectvely, of PMSD data from EPAns WET Interlaboratory Variability Study (USEPA. 200 Ia; 1USEPA, 2001b).

USEPA. 2001ai 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes I and 2-Appendix. EPA-821-B-01-004 and EPA-821 -B-01-005. US Environmental Protection Agency, Cincinnati, OH.
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t Envirnmenal Teatng Solutions,lnc.

TVA /Sequoyah Nuclear Plant, Outfall 101
Non-treated

November 17-24, 2009
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date: 11/17/2009 Test ID: PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101
End Date: 11/24/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-82I-R-02-013 Test Species: PP-Pimephales promelas
Comments: Non-treated

Conc-% I 2 3 4
D-Control 0.8300 0.8170 0.8420 0.7970

11.3 0.8570 0.8200 0.8190 0.8390.
,22.6 0.8490 0.7920 0.7940 0.8840
45.2 0.7820 0.8320 0.8490 0.7720
72.6 0.8060 0.7580 0.7700 0.7810
100 0.8520 0.7920 0.6970, 0.7160

Intake 0.3970 0.7780 0.8010 0.8890.

Transform: Untransformed 1-Tailed Isotonic

Cdo-c%- Mean- NzMean- Mean-- M - Max- CV-/o N _ t:Stat •Critical MSD Mean N-Mean
D-Control 0.8215 . 1.0000 0.8215 0.7970 0.8420 2.345 4 0.8283 1.0000

11.3 0.8338 1.0149 0.8338 • 0.8190 0.8570 2.162 4 -0.432 2.l410 0.0683 0.8283 1.0000
22.6 0.8298 1.0100 0.8298 0.7920 0.8840 5.397 4 -0.291 2.410 0.0683 0.8283 1.0000
45.2 0.8088 0.9845 0.8088 . 0.7720 0.8490 4.641 4 0.450 2.410 0.0683 0.8088 0.9764
72.6 0.7788 0.9480 0.7788 0.75801 0.8060 2.626 4 1.509 2.410 0.0683 0.7788 0.9401
100 0.7643 0.9303. 0.7643 0.6970. 0.8520 9.351 4 2.020 2.410, 0.0683 0.7643 0.9226

Intake 0.7163 0.8719 0.7163 0.3970 0.8890 30.456 4

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test.indicatesnormal distribution (p > 0.01) 0.98188138 0.884 0.392664346 0.32317638
Bartlett's Test indicates equal variances (p 0.14) 8.39288521 . 15.0862722
Hypothesis Test (I-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100. >100 1 0.06829131 0.08313002 0.00325397 0.00160593 0.123331696 5,18
Treatments vs D-Control "

Linear Interpolation (200 Resamples)

Point 6 SD 95% CL(Exp) Skew
IC05 65.141
IC10
IC15
IC20
IC25
IC40
IC50

>100
>100
>100
>100
>100
>100

sqn 101_l-17-O9data



TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
Non-treated

S

*ETS
'I Environmental Testing Solutions, Inc.

November 17-24, 2009

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth
Start Date: 11/17/2009 Test ID: PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
End Date: 11/24/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: Non-treated

Conc-% 1 2 3 4
D-Control 0.8300 0.8170 0.8420 0.7970

11.3 0.8570 0.8200 0.8190 0.8390
22.6 0.8490 0.7920 0.7940 0.8840
45.2 0.7820 0.8320 0.8490 0.7720
72.6 0.8060. 0.7580 0.7700 0.7810

100 0.8520 0.7920 0.6970 0.7160
Intake 0.3970 0.7780 0.8010 0.8890

Transform: Untransformed I-Tailed
Conc-% Mean N-Mean Mean Min , Max CV% N t-Stat Critical MSD
D-Control 0.8215 1.0000 , 0.8215 0.7970 0.8420 2.345 4

11.3 0.8338 1.0149 0.8338 0.8190 0.8570 2.162 4
22.6 0.8298 1.0100 0.8298 0.7920 0.8840 5.397 4
45.2 0.8088 0.9845 0.8088 0.7720 0.8490 4.641 4
72.6 0.7788 0.9480 0.7788 0.7580 0.8060 2.626 4
100 0.7643 0.9303 0.7643 0.6970 0.8520 9.351 4

Intake 0.7163 0.8719 0.7163 0.3970 0.8890 30.456 4 0.961 2.353 0.2577

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.82512182 0.749 -1.7159101 4.30798649
F-Test indicates unequal variances (p = 2.30E-03) 128.264832 47.4672279
Hypothesis Test (I-tail, 0.05)
Heteroscedastic t Test indicates no significant differences
Treatments vs D-Control

MSDu MSDp MSB MSE F-Prob df
0.25768323 0.31367405 0.02215513 0.02397863 0.37355912 1,6

sqnlO1 _11-17-09data



TVA / Sequoyah Nuclear Plant, Outfall 101 - Non-treated
November 17-24, 2009

Pimephalespromelas Chronic Whole Effluent Toxicity Test

EPA-821-R-02-013, Method 1000.0

Daily Chemical Analyses

t Environmental Testing Solutions, Inc. Project number: 5812

Reviewed by:

Concentration Parameter Da 0 Day Da 2 Da 3 Da 4 Da 5 Da 6
_______ _____________ Initial Final Initial I Final Initial I Final Initial Final Initial Final Initial I Final I Initial I Final

PH (SU) 7.48 7 .50 7.631 7.41 7.501 7.441 7.71 7.56 7.55 7.20 7.421 7.231 7.791 7.241
DO (mWL) 7.8 7.5 7.61 73 7.7 7.5 7.8 7.7 7.9 7.5 7.8 6.9 8.0 7.1
Conductivity (hnbos/cm) 325 332 336

Control Alkalinity (mg/L CaCO3) 61
Hardness (mg/L CaCO3) 90

Tem erature C24. 24.6 24.8 24. 24.8 24.6 24.7 24.8 24.7 24.6 24.7 .24.6 24.8
p (S )7.79 7.46 7.66 7.7 7.57 7.7 7.73 7.50 7.68 7.18 7-57 7.201 7.62 71

11.3% DO _ _ __L _ 8.0 7.3 7.7 73 7.7 7 82 76 81 74 78 69 8.0 7
.. Conductivi mhbos/cm 313 308 307 30 97

Temperaiure CC) 25.0 .24.6 24.9 9 24.9 24. 7 245 24.8 24.8 24.7 248 24.8
P (S )7.74 7.44 7.62 7.51 7.56 73 7.72 7.50 7.65 7.17 7.53 7.11 7.61 71

22.6%_DO _______ 8.0 7.4 7.81 7.1 7.9 8.2 7 80 739 8.1 6.8
Conductivity (iumhos/cm) 299 296 288 29 286 280

Te rature C9
4S. % D ~ mg L) 1 7 7771 9 7 27 768 7 31 806116

7.% Conductivit ( mhoslcm) _______ _2824252429Temperature 25. 249 249 250 2499 248824824.7 2429

7.70 7.43 7 7.329 78 737 (5 7.602 7.41 7.56

D o] 8.1 734 7.7 701 79 718.2 7883. 7 8.20 6 82.6
4.% Conductivity (jimhoscicm) 2659252 214 255 214 249

______Temperature CC) 25.1 2489 24.9 24 2491 2459 25.01 2489 24.8 24.7 24.7 24.6 24.9 2457

pH (SU/) 817 7.3 775 ý 7.2 48. 7.33 8. 7.7681 755 836 684 8.5 .26 6.04

Conductivit (j~hoslcm )

100% InaeAlkalinity (mg/I. CaCO 3)

Hardness (mig/L CaCO3 )

•Total Residual Chlorine (ming/L) <01<.0 
<0 0

_ _ _ _ _ _ _ _ _ T e m p e f a t u r e ( C C 2 5"4 5 5 12 . 4 72 . 2 . 5 4 4 44 92 .

_______________________ 743 757 ~~~7.4 74 7.3 7-------75 70 72 74 747 .0
DO (mg/L) 8.3 7.6 7.8 7.2 8.1 7.4 8.21 798 8.13. 8.42 6.5 8.2 6.5

2.% Conductivity (Innbos/cm) 178 217 172 2164 167 2167 -163

100% inAke Alinity (ingL CaCO3) 666465
Hardness (mig/I. CaCO3) 821907
Total Residual Chlorine (mWL) <.1 <0.10 <0.1

_______Temperature COC) 25.01 24.71 25.01 25.1 24.81 24.71 2501 24.6 25.0 24.6 24.9 24.6 24.9 24.7
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I

Species: Pimephales promelas
Client: TVA / Seguovah Nuclear Plant, Outfall 101, Non-treated

Dailv Chemistry:.

Date: I- 1-'091

I Dav I

Analyst

Concentration Parameter
PH (S.U.)

Conductivity
(jimhos/cm)CONTROL

Non-treated Alkalinity
(ma CaCOL)

M.3 -._1111M__

~~3o

.%--• -• a.•.I . '•. -0.
... . . . • -" ' 41

Hardness
(mu CaCOi/L

4
Temperature (0 C) 1.A. A

I 0~~ p
pH (S.U.) I -. ',n II "1.757 I 1.517 II
_ . _ ; -_- -_ :: "-_ •. :1 - w I I-
DO (mg/L)

11.3%

Conductivi-ty [ ;
.• _!~ " ,' • 7[.= • .Ii

,, _ l.",.;

14A",2 I~ 'T i .53 1
Ternnerature (°C'1 vL%.
Temperature ('Q ILS. 0 6-
oH (S.U.) •,•# If

• , , - - . !
DO (mg/L)

22.6% Conductivity j
(igmhos/crnj
Temperature (0 I

U
pH (S.U.)

60j 0q z• 1322,(
"t-13-; 0 " L.' • "_VA I Ak '.DO (mq/Li

45.2% Conductivity
(A~M os/CM)
Temperature (°C

I I-
0H (S.U.) I ;Z.q II "7 -.A I "hL48 II '4. ?5 I
. . . : . ... ,.,. I -

DO (mg/L)
72.6% Conductivity

(A~M os/CM2 .\ -n4.• "Lq I . t .0, '-jU j
Temperature ('0

pH (S.U.) q*72: 1 77--11 TV I 7M
DO (mu_/l)

10o%

Conductivity t
(jgmhos/cm) I
Alkalinity
(mg CaCO3/L) cI
Hardness
(TRg CaClo /L)
TR chlorine (rg/l.) (0. 10
Temperature (0Q
PH (SU.)
DO (mg(L)

Conductivity
(gmhos/cm)

100% Alkalinity
Intake (mg CaC0 3IL)

Hardness
(mg CaCO3IL)
TR chlorine (mg/L)
Temperature (°C)

15. n -?2

-CO. I0

Initia. l Final Initial Final - Initial Final

SOP AT20 -Exhibit AT20.3, revision 04-01-09Page 35 of 102



I
I
I
I
I
I

D

Enviionmental Testing Solution, Inc

Page 6 of 6

Species: Pimephales Dromelas
Client: TVA / Seauovah Nuclear Plant. Outfall 101. Nnn-tre'ated Date:

C lient: ........... ......ucle......... O t l1 1 .... ... ... . ... . .. D ate
I Day I

Analyst F 0- rI a e ~ ,

Concen- Parameter
tration 2

PH (S.U.)
DO (mg/L)
Conductivity
(Amhos/cm)CONTROL

Non-treated Alkalinity
(mg CaCQ3/L)

3l il
VAI

Hardness
(mg CaCO 3IL)

I

Tempoerature (Q
ji-Ak-1 1 1

pH (S.U.) -4,qA I .qo I -)ADQ I 1,S e--ir
DO (mg/L)

11.3% Conductivity [
(gmhos/cm)

-- --I %A 4 181 II14 I .t Iv.
Temperature (C)

p -

DH (S.U.) -•-, II -'te- I ",.tV4 II "-"- I "--- II "4.11 | '.u.a I
4 -~-A--,~ - -- - II.- " "

DO (ma/L)
22.6%

Conductivity(gmnhos/cm)

0.2 1 T 18.0 1'~ 'q.A 1 2 Ai Dv (,3 11 I

A.__ ,,-.i -T1. I .q- I i. Si t7o- II h4 -,. i, 1-i I .~II'iTemperature (C)
- S i -

pH (S.U.)
DO (mg/L)

45.2% Conductivity 1
(A±mhosicrh T
Temperature (C)

I 'U
pH (S.U;)

54.

L12

-is~ ~q A.~lVA.1 LA,' 1A VA.

DO (mg/L)
72.6% Conductivity J

([Imhos/cm)
Temperature (C)

- U - S 
-

DH (S.U.) • L 7. •lt• L .65 II•
L

'100%

Conductivity,•

Hardness

TR Chlorine (mg/&L). Oi
Tempera-ture (°CQ il .6i. 11. 1Al 11411 " -.A.". ' ~UV~ Ii ~A..1 I

9
nn (.q ri ii~ i~ i * I i. ii 47Ž~+ j qq~. ii ~.aLJ
PH (SU). .

1... . .. . . . .1 1 "07 1-_ I -+-A 11 20 1 9N 11 0-01

DO (mgfL)

100%
Intake

Conductivity
(uimhos/cm)
Alkalinity
(Mg CaCO3/L)
Hardness
(mg CaC0 3/L)
TR chlorine (mg/L)
Temperature (C)

1t~J I..l 10-3 b

19.0 14.6 a.~ 0 k 0  IiL. I'
Initial Final Initial Final Initial Final

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

Client: Tennessee Valley Authority
Facility: Sea uoyah Nuclear Plant
NPDES #: TN0026450
Project #: 5&\2-

County: Hamilton
Outfall: 101

Dilution preparation information: Comments:
Dilution prep (%) [ 11.3 22.6 45.2 72.6 100
Effluent volume (mL) 282.5 565 1130 1815 2500

Diluent volume (mL) j 2217.5 1935 1370 685 0

Total volume (nL) 2500 2500 2500 2500 2500

Test organism source information: Test Information:
Organism age: <24-hours old Randomizingtemplate color: .
Date and times organisms were born Ivt\ \ d 'M- Q V Incu"ator numberand .helbetween: .. ncubator number and shelf
between:I
Culture board: • L\ i k - . location: ".6

Replicate number: 1 2 3 4 1 5 1 6 1 7 1 8 9 t10 V I WTbatch:
Culture board cup number: I I I I Ow I 0 1 1 1 02 1 bth 16.

Transfer vessel information: I pH=-%. , S.U. Temperature=Kt.0 C .. . ...
Average transfer volume (mL): .1" 0 -. elenasrrum batch: ,I

Daily renewal information:

I
I
I
I
I

Day Date Test initiation and feeding, MIHSW Sample numbers used Analyst
renewal and feeding, or batch used Outfall 101 Intake

termination time
0 llt-1'-6 SOD i•-- 11-AK O',1i1.os 06k 1111.0 .

2 tliejo0j _____ ___ "_ ____ '(' • O~~l a' O't Wt .O4,,•

____ l*l.O 165It-ai ý Oct %1 05 0~.

6 k Iv a-6i46 not W& m4 .600,1112-04

IT' £au I~ U.

7 -TTL,4-t--.diT- ig o-z- -4--

I
Control information: Summary of test endpoints:

] Control-I Control-2 Acceptance criteria
% of Male Adults: , 07'. •20% 7-day LC"0  > i oo 7-
% Adults having 3' Broods: tool. /007,. -80% NOEC W._____'_
% Mortality: . 0, 5 -20% LOEC W.
Mean Offspring/Female: >A.S , . 15.0 offspring/female ChV 1 0O07..
%CV: . -iA7. . <40.0% ICs5 ,_ _ i_ 7.

Page 3 7 of 102 SOP ATI I - Exhibit ATI 1.2, revision 04-01-09
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Species: Ceriodaphnia dubia
Client: TVA / Seauovah Nuclear Plant, Outfall 101

CONTROL-1 Surv
Date: 11- n-00'

ival and Reproduction Data

I
I
I
I
I

Replicate number
Day 1 2 3 4 5 6 7 8 9 10

1 Young produced - .5 o. -=-=- 0 0
Adult mortality A-. . . . . .- .

2 Young produced n 0 0 ( 0 0 0
A dult m ortality V-. \." • - \. %.- . ,

3 Young produced o' J C) a C) 0 )

3 Adult mortality 
.-

Adult mortality L \_ \ . '= - =
5 Young produced \ 0 k C) .• 'n• k 0 1 kL "L "

Adult mortality . i_ s- .....-

6 Young produced .. % _.- . -"
Ad-lt --ortality = • - - - = = = \,

7 Young produced ~IS 1!j%7 -L I'. I~ e

Total young produced 3=.. o . v-= 3 'L t. -\ 3

Final Adult Mortality L. \ . \.... - \... ...
X for 3rd Broods •C I pe
Note: Adult mortality (L = live, D -dead), SB = split broad (single brood split between two days), CO = carry over (offpring carried over with adult during transfer).,

Concentration:
%Mortality-. _ 1_0___
Mean Offspri •/Female:

CONC: 11.3% Survival and Reproduction Data
Replicate number

Day "1_ - 2 3 4 5 6" 7 8 9 10t Young produced , 0 O 0 0 0 ¢ (3 c '=
Adult mortality. L L- j U -L .- L. . L_. U. -, t_

.2 Young producedc 5 0- L (5 0 C) 0 c ') 10~wC

Adult mortality 71111
Young produced c_ 0 0 q 3 3 n

Adult mortality
4 Young produced • 4 I ' "4 S '

Adult mortality L . -

5 Young produced =I'L + -

Adult mortality 1.4 1 _ -U-. U , . U---

6 Young produced - n ) C) 0 C)I

* Adult mortality 1- L . UU .~- - -- - . =. t

7 Young produced 11, t _ Ij • ' _ -

Total young produced ,. T'• ' = = = =

T ota l y ou n g pro dt e d . • .. 2 -. . tl 3 .. 3 o 3 0 iZ. . 5 3_
Final Adult Mortality r Cc t'-c- ..

I
More: Adult mortality (L - live, D - dead), SB - split brood (single brood split between two days), CO caI over loffion camre over wits aduit durng transfe.

Concentration:
% Mortality: 0 I
Mean Offspring/Female: . .2-
% Reduction from Control-1: --Z.q7.

SOP AT I I - Exhibit AT 11.2, revision 04-01-09Page 38 of 102
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Species: Ceriodaphnia dubia
Client: TVA / Sequoyah Nuclear Plant. Outfall 101
CONC: 22.6% Surv,

Date: it- 11-00%
ival and Reoroduction Data

Replicate number
Day 1 2 3 4 5 6 7 8 9 10
•II Young produced ( • • ( • • O !C • C

Adult mortality \ - \- L-- L
2 Young produced n 0 0 0 0L1•I)

Adult mortality __ ' . t 1 • * .

3 Young produced 0 C) 0) (7) ( -

Adult mortality k-_. -X_ •
4 Y oung produced ' . . . .

Adult mortality - . = -

53 Young produced %L • *" I... | - I-
Adult mortality _ L .--. 4 1 • . l L. - -Adult mortality '.. • • • . __ • L.- L L-.- • C....6. Young produced CL 0\ C> I IC I )1 .JL .
Adult mortality \ _ ~ - L- L-1 %--~. L. L

7 Young produced t t • 0 "|

Total young produced , ".
Toalyongprdued57- i 3?. .12. ~a 3 7-31 32- 6%

Final Adult Mortality k L • i L L... .
Note: Adult mortality (L - live. D - dead). SB - split brood (single brood split between two days). CO a over (off'sen 6ared over wsh adal dutoe transferi.

i

I Concentration:
% Mortality: 7.
Mean Offspring/Female: 31. C,1

% Reduction from Control-i: - - I 7.

Survival and Reproduction DataCONC: 45.2%

I
I

Replicate number
.Day . 1 .2 3 4 5 6 7 8 9 10

I Young produced • •fl ('
Adult mortality IL.LL .- L- L

2 -oung produced-. () =0 C G- - "

Adult mortality Young produced .. __

3 Young produced =p p 0 = =

Adult mortality \._. L- L L - 'i. . \ ..

4 Young produced 5 I's '..h '"
Adult mortality t.- ' - . -.- .. -

5 Young produced I" tb i'L. I0 t.. ,L L i'L %Lt
Adult mortality - L. L U L I U U T__

6 Young produ ceded 0 -> 5i C ")
Adult mortality I s.. -_ . .. U - - .

71 Young produced is t-S 5 '1 '% i• 11 11 l'
Total young produced 3\4 a?) 3N 37 , 3b ,_• A a ,a_. , .
Final Adult Mortality K- \ I \- \ - C

Note: Adult mortality (L - live, D = dead), SB - split brood (single brood split between two daks), CO - over (offotring carried over with adult durino tramsfer)

Concentration:

% Mortality: 07.-
Mean Offspring/Female: 3L..
%Reduction from Control-I: - 1.. .17.

I
I
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Species: Ceriodaphnia dubla
Client: TVA / Sequoyah Nuclear Plant. Outfall 101
CONC: 72.6% Survj

Date: II- I n- O4t
ival and Reproduction Data

Day 1 213 41 5 6 7 8 9 I1n
2 1 3 4 1 - 6 - II Young produced r) C cc G 0 C) ~-I~

Adult mortality. t_ U I %.- I I .
2 Young produced C D10 Q (). n.W 0 I

Adult mortality j__ U J U -J -. *-. I• -
\,=- I = Z- C = =- = L=

3 Youngproduced C).. C) oo 0 101
Adult mortality ._ i a JW ._ U. .

4 Young produced J . '4 m S S
Adult mortality J " I ' • i ' . - .

5 Young produced oA t I--i vs %- Q .. "4 |".
Adult mortality \_i IU ' - V- - \- iaaa.

Y Young produced 010 CT 0 C"C 0 C) ,
Adult mortality *'

7 [Young produced -VA =S -7 1-=1
Total young produced ;k5Ic3-A 3'4 -1.~ 3,) 3 k Sq 30 37
Final Adult Mortality 1i. \__ • .. • ._ U. U

Note: Adult mortality (L = live, D - dead), SB = split brood (single brood split berw n two days), CO can over (offivrini carried over with adult dufin transfer).

Concentration:

% Mortality: 07.
Mean Offspring/Female: 3 .-
% Reduction from Control-I: 1 : I.

CONC: 100% Survival and Reproduction Data
Replicate number

Day 1 2 3 4 5 6 7 8 9 10
1 Young produced -) -(I S- S Sl -

Adult mortality . _ ..- L L_ L . ._ _ Yu prdc 0 0 0 0,

* Adult mortality U U . L-jU. L.. U U.
.3 Young produced 0-

Adult mortality _ L I
4 Young produced 1_ _ __ 0 0 0 L -

Adult mortality U -
AdulIt mortality ½ S. L l

6 Young produced 0 0 . 0
* Adult mortality C. K- U L- C C - U

6 Young produced Qz 0 0k 0 )

Total young produced 3, - 3 St. 3 1-1 31. 3 g a I a,

Final Adult Mortalit U X U .- .. • _ t
- - - - - - - --I

I
I

Note: Adult mortalty (L - liye, D - dead), SB = split brood (single brood split between two days), CO = ran over (ofprina carried over with adult durann (ranster).

Concentration:
% Mortality: 1.
Mean Offspring/Female: " 3S .M
% Reduction from Control-1: - --1. -.

Page 40 of 102 SOP AT I1 - Exhibit ATI 1.2, revision 04-01-09
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ii, Species: Cerlodaphnia dubia
Client: TVA / Sequovah Nuclear Plant. Outfall 101

CONTROL-2 Survy
Date: I-1OL

ival and Reproduction Data

p
I
I
I

I
I

_Replicate number

Day 1 2 3 4 5 6 7 8 9 10
1 Young produced - '' "I.Q ,I Adult mortality .. U.. U U ,. I ., U J.__ L..

2 JYoung produced n F) ... ~ .~

Adult mortality U- U U U L . . . _ U..
3 Young produced C) C C 0 1' " 0 Q . C (.T Adult mortality U U U---. ± .,1 U-
4 Young produced [.-....4i.. 'l .14 I LL-

Adult mortali Iy - U U1 1 1 1 ' , U, U!
5 Young produced I iz. IL- Z\ i I ,[ -f L 1 ,0

Adult mortality, I ,,, .L_ U - \ L. - U- I =.z

6 Young produced C_ __ _ 0.0 Ci 0 ' 1
.Adult mortality -- U • . U U ._ . UI. - ... = -, =,, = = =

7 Young produced Z 3l
Total young produced -71,-% 3 .37- -2 fe a 26 2 1
Final Adult Mortality 'a._..... \-...a.- . . *.-.*..

More: Adult mortality (L = live, D dead), SB = split brood (single brood split between two days), CO carry over (offtpring carried over with adult dur•ng transfer),

Concentration:
__"_I% Mortalit,: 107.

Mean Offspring/Female:

CONC: 100% Intake Survival and Reproduction Data
Replicate number .___

Day _ 1 2 3 -4 5 6 7 8 9 10
I Young produced (: 0 0 Va • 0 0 .' ... " ...... C

Adult mortality U U U .. . .. L
= Young produced )I =

Adult mortality -- U U- U , U I .. _
3 Young produced

4 Young produced ' 0 610 "
Adult mortality U \ E T - U ~ UJ

5 Young produced i . 1I 1 %7-I.Adult mortality L.. U U . . U .... U .. U7 L.L

6 Young produced C) ji '" i i • .I "O[ (- L.

Adult mortality U ]- L L. t U . U. .= I = - =;6 Young produced C ]. " C " I t.. Cl 0: 4 .• I

7 Young prodjuced ta 1- 1-1 1 2)I 13 t~o IS IS LS 1(a
Total young produced U ' "S zib s .Ol zci WL' II "• wt'

Final Adult Mortali . L -. L U i. .. \- \-.
Note: Adult mortality (L - live, D - dead), SB - split brood (single brood split between two days), CO = car" ov os rarried over with adult dsw stransfer.

ý I Concentration: .I
% Mortality: W.'
Mean.Offspring/Female: 3 2.S
% Reduction from Control-2: -9 -. - 1

SOP ATI I - Exhibit ATI 1.2, revision 04-01-09I Page 41 of 102



S
0

•,) Envlronmont~l Testing Solutions, Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101.- Non-treated
November 17-24, 2009

Verification of Ceriodaphnia Reproduction Totals

Control-I
Replicate number

Day 1 2 3 4 5 6 7 8 9 0 Total
1 0 0 0. 0 0 0 0 0 0 0 .0

M 0 0 0 0 .0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0 0 0
4 4 4 4 4 5 5 4 4 6 6 46

5 13 10 10 12 10 12 .12. 12 13 11 115
6 0 0 0 0 0 0 0. 0 0 0 0
S76 15 15 12 14 12 13 12 13 12 16 134

Total 32 29 26 30 27 30 28 29 31 33 295

11.3%o/
Replicate number TotalDay 1 2 3 4 5 6 7 8- , 9 t0

1 0 0 -0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 5 4 4 4 4 5 5 4 4 4 43
5 11 13 12 13 13 12 12 10 12 12 120
6 0 0 0 0 0 0 0 0 0 0 0
7 116 14. 12 14 13 13 13 14 13 17 139*j 

ITotal 132 31 28 31 30 30 30 28 29 33 302

22.6%
Replicate number Total

1 0 2 3 4 5 6 7 8 9 10
2 0 0 0 0 0 .0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 01 0 0
3 0 0 0 0 0 0 0 ,0 0 0 0

4 4 5 4 4 6 4 4 4 6. 5 46
5 .14 11 12 12 12 12, 11 13 13 11 121

6 00 0 0 0 0 0
7 14 16 13 16 14 16 17 15 13 18 - 152

Total 32 32 29 32 32 32 32 32 32 34 319

45.2%
Replicate number

Day 1 2 3 4. ------ Total
1 2 3 4 5 6 7 8

2 0 0 0 0- 0 0 0 0 0 0 0
2 0 0 0 .0 0 0 0 0 0 0 0
3 0 0 '0 0 0 0 0 0 0 0
4 5 5 6 4 5 6 5 5 4 4 49

5 13 14 12 10 12 12 12 12 12 13 122
6 0 0 0 0 0 0 •0 0 0 0 0
7 15 15 15 17 15 18 13 1 17 17 15 157

Total 33 34 33 31 32 36 30 34 33 32 328

72.6%

Day Replicate number Total
.1 2 3 4 5 6 7 8 9 10

I 0 0 0 0 0 0 0 .0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 5 5 4 6 6 4 6 5 5 4 50
5 .12 12 14 12 13 13 13 14 11 11 125
6. 0 0 0 0 0 0 0 0 0 0 0
7 16 17 16 14 18 16 19 15 14 17 162

Total 33 34 34 32 37 33 38 34 30 32 337

100%

Replicate number TotalDay 1 2 -3 4 5 6 7 8 9 10
1 0 0 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 5 6 5ý 6 5 5 7 5 6 6 56
5 14 12 10 13 13 12 "15 11 14 14 128
6 0 0 0 0 0 0 0 0 0 0

17 16 18 17 17 16 19 16 2018 18 175

Total 35 36 32 36 34 36 38 36 38 38 359

Control-2
Day ~Repflicate numberToa

Day 1 2 3 4 5 6 7 8 9 10 Total

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0. 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 4 4 6 4 4 5 4 4 4 4 43
5 13 9 12 12 1 113 12 13 12 10 117
6 0 0 0 0 0 0 0 0 0 0 0
7- 14 14 112 16 13- 12 115 1i 3 15 114 138

Total 31 27 30 32 28 30 31 30 31 28 298

100% Intake
Replicate number Total

Day 1 2 3 4 5 6 7. 8 9 1 T0
1 0 0 0 * 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0

4 5 6 5 4 . 4 4 5 4 4 5 46
S 14 12 11 12 12 13 12 12 12 12 122
6 0 0 0 0 0 0 0 0 0 0 0
7 19 17 17 14- 13 16 15 15 15 16 157

Total 38 35 33 30 29 33 32 31 311 33 325
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Environmental Tasting Solutions, Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated

November 17-24, 2009

Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test
EPA-821-RA02-013; Method 1002.0

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

Project number:

Reveiwed by: /I

5812

Concentration Replicate number Survival Average reproduction Coefficiet of Percent reduction from

(%) 1 2 3 4 5 6 7 8 9 10 (%) (offspring/female) varlatin (%)" pooled control (%)

Control - 1 32 29 26 30 27 30 28 29 31 33 100 29.5 7.4 Not applicable

11.3% 32 31 28 31 30 30 30 28 29 33 100 30.2 5.4 -2.4

22.6% 32 32 29 32 32 32 32 32 32 34 100 31.9 3.8 -8.1

45.2% 33 34 33 31 32 36 30 34 33 32 100 32.8 5.1 -11.2

72.6% 33 34 34 32 37 33 38 34 30 32 100 33.7 7.0 -14.2

.100% 35 36 32 36 34' 36 38 36 38 38 100 35.9 5-3 -21.7
Control -2 - 31 27 30 32 28 30 31 30 31 28 100 29.8 5.4 Not applicable

100% Intake 38 35 33 30 29 33 32 3.1 31 .33 100 32.5 8.0 -9.1

Outfall 101:
Dunnett's MSD value:'
PMSD:

Intake:

Dunnett's MSD value:

PMSD:

1.906
6.5

1.676

5.6

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) = 13%.

Upper PMSD bound determined by USEPA (90h percentile) = 47%.
Lower andupper PMSD bounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory
Variability Study (USEPA, 2001 a; USEPA, 2001b).

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 I and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005.
US Environmental Protection Agency, Cincinnati, OH.
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SEnvlronmentalTestlng Solutions, Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated.

November 17-24, 2009

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 11/17/2009 Test ID: CdFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101
End Date: 11/24/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-82 I-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: Non-treated

Conc-% I. 2 3 4 5 6 7 8 9 .10
Control-I 32.000 29.000 26.000 30.000 27.000 30.000 28000 29.000 31.000 33.000
Control-2 31:000, 27.000 30.000 32.000. 28.000 30.000 31.000 30.000 31.000 28.000

11.3 32.000 31.000 28.000 31.000 - 30.000 30.000 30.000 28.000 29.000 33.000
22.6 32.000 32.000 29.000 32.000 32.000 32.000 32.000 32.000 32.000 34.000
45.2 33.000 34.000 33.000 31.000 32.000 36.000 30.000 34.000 33.000 32.000
72.6 33.000 34.000 34.000 32.000 37.000 33.000 38.000 34.000 30.000 32.000
100 35.000 36.000 32.000 36.000 34.000: 36.000 38.000 36.000 38.000 38.000

Intake 38.000 35'000 33.000 30.000 29.000 33.000 32.000 31.000 31.000 33.000

Transform: Untransformed Rank 1-Tailed Isotonic

Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
Control-I 29.500 0.9899 29.500 26.000 33.000 7.366 10 32.333 1.0000
Control-2 . 29.800 • 1.0000 29.800 27.000 32.000 5.434 10

11.3 301200 1.0134 30.200 28.000 33.000 5.362 10 115.00 75.00 32.333 1.0000
22.6 31.900 1.0705 31.900 29.000 34.000 3.753 10 137.00 75.00 32.333 1.0000
45.2 32.800 1.1007 32.800 30.000 36.000 5.142 10 144.00 75.00 32.333 1.0000
72.6 33.700 1.1309 33.700 30.000 38.000 7.001 10 147.00ý 75.00 32.333 1.0000
100 35.900 1.2047 35.900 32.000 38.000 5.326 10 153.50 75.00 32.333 1.0000

Intake 32.500 1.0906 32.500 29.000 38.000 7.978 10

Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov DTest indicates non-normal distribution (p <- 0.01) 1.045023799 1.035 0.04119118 0.090545302
Bartlettfs Test indicates equal variances (p = 0.46) 4.634984493 15.08627224
The control means are not significantly different (p = 0.73) . 0.350059429 2.100922029
Hypothesis Test (1-tail, 0.05) NOEC LOEC .ChV TU
Steel's Many-One Rank Test 100 >100 I
Treatments vs Control- I

Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
IC05 >100
ICIO
IC15
IC20
IC25
IC40
IC50

>100

>100

>100
>100

>100
>100

sqnJOlll-I 7-09data



TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated

November 17-24, 2009.

F T
Environmental Testing Solutions, Inc.

Statistical Analyses

Used for PMSD calculation only. . Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 11/17/2009 Test ID: CdFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101
End Date: 11/24/2009 Lab iD: ETS-Envir. Testing Sol., Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: Non-treated

Conc-% 1 2 3 4 5 .6 7 8 9 10
Control-I 32.000 29.000 26.000 30.000 27.000 30.000 28.000 29.000 31.000 33.000
Control-2 31.000 27.000 30,000 32.000 28.000 30.000 31.000 30.000 31.000 28.000

11.3 32.000 .31.000 28.000 31.000 30.000 30.000- 30.000 28.000 29.000 33.000
22.6 32.000 32.000 29.000 32.000 32.000 32.000 32.000 32.000 32.000 34.000
45.2 33.000 34.000 33.000 31.000 32.000 36.000 30.000 34.000 33.000 32.000
72.6 33.000 34.000 3.4.000 32.000 37.000 33.000 38.000 .34.000 30.000 .32.000
100 35.000 36.000 32.000 36.000 34.000 36.000 38.000 36.000 38.000 38.000

Intake 38.000 35.000 33.000 30.000 29.000 33.000 32.000 31.000 31.000 33.000

Transform: Untransformed I -Tailed

Conc-% Mean N-Mean Mean Min Max CV% N - t-Stat Critical MSD
Control-I 29.500 0.9899 29.500 26.000 33.000 7.366 10
Control-2 29.800 1.0000 29.800 27.000 32.000 5.434 10

11.3 30.200 1.0134 30.200. 28.000 33.000 5.362 10 -0.840 2.287 1.906
22.6 31.900 1.0705 31.900. 29.000 34.000 3.753 10 -2.879 2.287 1.906
45.2 32.800 1.1007 32.800 30.000 36.000 5.142 10 -3.959 2.287 1.906
72.6 33.700 1.1309, 33.700 30.000 38.000 7.001 10. -5.039 2.287 1.906
100 35.900 1.2047 35.900 32.000 38.000 5.326 10 -7.678 2.287 1.906

Intake " 32.500 1.0906 32.500 29.000 38.000 .7.978 10

Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p < 0.01) 1.045023799 1.035 0.04119118 .0.090545302
Bartlett's Test indicates equal variances (p = 0.46) 4.634984493 15.08627224
The control means are not significantly different (p =0.73) 0.350059429 2.100922029
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 1.906063607 0.064612326 55.14666667 3.474074074 1.3E-09 5,54
Treatments vs Control-I

sqnlOll-117-O9data
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
Non-treated

November 17-24, 2009

E T

SEnvironmental Testing Solutions, nc.

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 11/17/2009 Test ID: CdFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
End Date: 11/24/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-82 I -R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: Non-treated

Conc-% 1 . 2 3 4 5 6 7 8 9 10
Control-I 32.000 29.000 26.000 30.000 27.000 30.000 28.000 29.000 31.000 33.000
Control-2 31.000 27.000 30.000 32.000 28.000 30.000 31.000 30.000 31.000 28.000

11.3 32.000 31.000 28.000 31.000 30.000 30.000 30.000 28.000 29.000 33.000
22.6 32.000 32.000 29.000 32.000 32.000 32.000 32.000 32.000 32.000 34.000
45.2 33.000 34.000 33.000 31.000 32.000 36.000 30.000 34.000 33.000 32.000
72.6 33.000 34.000 34.000 32.000 37.000 33.000 38.000 34.000 30.000 32.000
100I 35.000 36.000 32.000 36.000 34.000 36.000 38.000 36.000 38.000 38.000

Intake 38.000 35.000 33.000 30.000 29.000 33.000 32.000 31.000 31.000 33.000

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% ,N t-Stat Critical MSD
Control-I 29.500 0.9899 29.500 26.000 33.000 7.366 10
Control-2 29.800 1.0000 29.800 27.000 32.000 5.434 10

11.3 30.200 1.0134 30.200 28,000 33.000 5.362 10
22.6 31.900 1.0705 31.900 29.000 34.000. 3.753 10
45.2 32.800 1.1007 32.800 30.000 36.000 5.142 10
72.6 33.700 1.1309 33.700 30.000 38.000 7.001 10
100 35.900 1.2047 35.900 32.000 38.000 5.326 10

Intake 32.500 1.0906 32.500 29.000 38.000 7.978 10 -2.793 1.734 1.676

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p> 0.0 1) 0.951577842 0.868 0.62319944 1.12773217
F-Test indicates equal variances (p = 0.18) 2.563559294 6.541089535
The control means are not significantly different (p = 0.73) 0.350059429 2.100922029
Hypothesis Test (I-tail, 0.05) MSDu MSDp . MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 1.676261504 0.056250386 36.45 4.672222222 0.0120129 1, 18
Treatments vs Control-2

sqn 101_11-1 7-09data



TVA / Sequoyah Nuclear Plant, Outfall 101 - Non-treated
November 17-27, 2009

C• Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test

ZOQ EPA-821.R-02-013, Method 1002.0

_- Daily Chemical Analyses

Environmental Testing Solutions, Inc.
Project number: . 5812

Reviewed by: .

Concentration ParamEter Da 0 Da I Day 2 D D Day 5 Da 6

Initial IFinal IInitial Final Initial Final Initial Fnl Initial Fnl Initial IFinall Initial IFinal

pH (SU) 7.48 1 7.58 1 7.63 7.54 7.50 7.71 7.71 7.55 77.42 7.57 7.79 7.51
D O (m2 L) .7.8 7.8 1 7.6 7.7 7.7 8.0 7.8 87.9 8.117.808,0 8.0 1 7 8
Conductivity (prnhos/csn) . 2 32328 - 332.363434

Control Alkalinity (mg/L CaCO3) 62 62

Hardness (mg/L CaCO3) 90 90

_______Temperature CC) 24.9 24.9 .. 24.9 24.9 24.8 25.1 24.6 24.9 24.7 250 24.7 24.91 24.8 25.3
pH t(SU) 7.79 7.57 7.66 7.5L6 7.571 7.71 7.73 7.8O 7.68 7.4 7.57 7.58 7.62 7.52
DO (mg/L) 7 8.0 7.7 7.7 7.6 7.7 8.1 8.2 8.1 8.1 7.8 8.1 8.0 7.8

11.3% Conductivity (pnhos/cm) 317 308 307 . 303 297

Temperature CC) 24.9 24.9 24.9 25.0 24.9 .24.9 24.7 24.7 25.2 24.9 25.1
- H (SU) 7.74 7.57 7.62 7.55 7.56 7.1 7.72 7.8 7.65 7.5 .7.53 7.59 7.61 7.52

2.% DO (mg/L) 8.0 7.7 . 7.8 7.5 . 7.9 81. 8.2 .1 808.0 7.9 8.1 8.1 7.8
22.6%. Conductivity (prmhos/cm) • 299 293 296 288 296 286 280

_______Temperature ('C) 25.0 .25.0 24.9 25. 24.92 1 24.9 2 . 24.725. 24.7 25.0 24.9 25.0
H (SU) 773 756 761 7551 7 771 7662 7547 758 759 751

4.% DO (mg/L) 8.1 7.8 7.7 76 .9 81.2 82.1 79 8.0 8.0 8.1 7.8
45.2% Conductivity (prmhos/cm) 266 259 258 254 255 254 24

______Temperature ('C) 25.0 .25.0 24.9 25 24.9 250 20 249.27 24.91 24.7 25.0 24.9 25.2

pH(SUJ) 7.70 7.56 7.59 754 .48 769 .67 765 .60 7.52 7.41 7.56 7.56 7.48
. 6% DO (mg/L) 81 78 77 79 80 83 82 80 82 78
72.6% Conductivity (pmhos/cmn) 225 221 222 217 213 217 211

Temperature C 250 248 249 9 250 248 2 25 25 248 2498 251 249 249
PH (SU) . 7.67 7.56 7.57 7.4 7.441 7.661 7.63 76 755 4 7.32. 7.54. 7.481 7.46

DO (mg/L) .. 8.11 7.8 7.7 76 8.01 8.0 8 882 8.1 79 8.31 8.1 8.21 7.9
Conductivity (pinhos/cm) 180 167

100% Alkalinity (mg/L CaCO3) 96 6 62

Hardness (mg/L CaCO3) 8
Total Residdal Chlorine (mWL) <0.10<

Temperature CC) 25.01 24.81 24.9 25.2 _252 24.9 248 248 25.1 249 252
PH (SU) 7.571 * 7.551 7 7.5 75 7.421 7.661 7 7763 7.52 7.491 7.261 7.561 7.471 7.46

Conductivity (emhos/cm) 178 172
100% Intake Alkalinity (mg/L CaCO3)

Hardness (mg/L CaCO3) 8

Total Residual Chlorine (m/L) <01 <0.10<

Tep1tr (C . .. 24.91 24.81 24.91 25. 25.01 25.01 25.0 2. 24.91 25.01 25.01 24.91 25.01 2.
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i
I Species: Ceriodaphnia dubia

Client: TVA / Seauoyah Nuclear Plant. Outfall 101
Dailv Chemistry:

Date: tk-"t-o t

i I Day II [ I

I 0
II v1AAnalyst I

Concentration j aaeter

pH (S.U.)
DO (mg/L)
Conductivity
(umhos/cm)

*CONTROL Alkalinity _
(me CaCO,/L)

*
Hardness
(mR CaCOAL)

F -~

Ii Temperature (MC) I!
I I . i.

DH (S.U. II
PH (S U..'

DO (m./L)

I
I

11.3% Conductivity
(jimh1 -/m

Temnerature ('C0
4 . 4..

pH (S.U.)

Fo
7. to -1.7

-14A Ilk."At

7. SLP

7-C) U

XS -0 -1.4 A 1S-1

DO (raW/L)
22.6% ,.Conductivity J

Temoerature (°C)

I Temperature ('Q __ II
pH (S.U.) ':4.1 A 7.51

4 -*-t~~--4I---
DO (mWL)

45.2% Conductivity 7.98

2Ab
Temperature ( 0C) 1 i4.9

I
I

72.6% Conductivity
(Amhos/cm)
Temperature ("C) D$

"ts.(

Conductivity

.100% Alkalinity
jng CaC0 3 /L)

Hardness
(mg CaCO 3/L)
TR chlorine (mg/L) 40,10

__________Temperature (TC) LS.0 V,

I -

2.2
27-'42

7.qd

-I I Is. H 1
i4 I -I.qq

I,
6.0

I'0I
TS .'L I

0H (S.U.) "lA4"

I I 't4-- - . - . -- - II..-
DO (me/L)

100%
Intake

Conductivity
(Amhos cm) . 1
Alkalinity
Hm ardnes & 2
Hmgardnesst~A
(mg CaCO3/L) ____

TR chlorine (mg/L) 0.1

112~
'A
~00~

(0.10
2.5.0 LS.Temnerature ("Cl I

Tem4erature ('Q •la Vs. Q U-0
Initial II Final I Initial 9 Final I Initial II Final. I

Page 48 of 102 SOP AT11 - Exhibit ATI 1.2, revision 04-01-09
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Species: Cerlodadhnia dubia
Client: TVA / Sequoyah Nuclear Plant, Outfall 101 Date: f\ [11Oo0

I Day I

AnalystI t I 4 l'IM. VmA1b( 5 ~A I /d~HL~i~6
- -=a

Concen- Parameter
tration

pH (S.U.)
DO (mg/L)
ConductivityI
(gmhos/cm)
AlkalinityI
(mg CaC0 3 /L)

CONTROL -L e.6 9 146.1U 1 U -. o -L -L.IISl
",* *1 ~ ,4la . -e4•

Hardness
(ma CaCOiIL)

- 0-

Temperature ('C)
S - - -

oH (S.UA
-H -... I

DO (mgJL)
11.3% Conductivity

(Amhos/cm) I
Temerature ('0 .

* -

pH (S.U.)

f4 .,-1 3 II -4.,e I t • . H • . G *3I-• . 5 21 1.• I 9 • I • .
* -- 1.--t .1_'..O L. •S.2. L'4 -

,) I . 1 I,

a00 z2-( p 280
"0 N'10 LS.2 - ,L.$.Q A.,% ,-

22.6% DO (mgfL) IConductivity
(grnhos/cm)
Temperature (QC)

-, . . II-
pH (S.U.)

DO (mgL) i
m w I II

45.2% Conductivity
(itmhos/cm)

8.2- I 0 o_

"S. VA. 0, 1 At I ".•.1 11 V.,N I 11A.g 1 A $,c I -L.• - "1-is--4-
Temperature (0C)

a -
pH (S.U.)
DO (mrIL)

-72.6% Conductivity 1
(jimhoslcm)

-7 -too ~ 2 LA q,4

243113 I
I ~KFL~ Ii

Temnerature (°C3

•s.o I'i~. ,-E3±,

.2-
Conductivity

,gmo.cm I,' I l

100% Alkalinity 7-
Hardness [~

TR Chlorine (mg/L)
Temperature(°C) -S "- -. , I " I, -

pH (S.U.) I -'La i. II ti.tn I "s ~ YII . I 7.•7 7 II
DO (m_/L)

100%
Intake

Conductivity
(11mhos/cm)
Alkalinity
(mg CaCO/L)

Hardness

TR chlorine (mg/L)

Temoerature (°C)

.01

0o, 10N2. 'iJR
,% Ii "*~l U* I "F' / II "i~t.-, I

,L'l. I 1 II 7.".,I I " II L.' L, I

q - 1 .1

J

161p.w 1 L41 0 'S 7-IF ii n a1 l Initial Final I Initial Final I ' Initial Final

Page 49 of 102 SOP ATI I - Exhibit AT 11.2, revision 04-01-09
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Environmental Testing Solutionn& Inc.

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

Page I of 6

Client: Tennessee Valley Authority
Facility: Sequoyah Nuclear Plant
NPDES #: Y -lM O"tJ C-AS
Project #: S\UL

County: wwd AlLXrovJ
Outfall: 101

Dilution prep aration information: Comments:
Dilutionprep (%) 11.3 22.6 45.2 72.6 100 Each concentration was UV-treated
Effluent volume (mL) 282.5 565 1130 1815 2500 for 2 minutes to removepathogenic
Diluent volume (m,) 2217.5 1935 1370 685 0 Interferences.

Total volume (mL) 2500 2500 2500 2500 .. 2500

Test organism information: Test information:

Organism age: Z. $o A .•)Vt. O. 0 Randomizing template: 6\-\)P.
Date and times organisms %\-iý.c lo Incubator number and
were born between: shelf location: _ __

Organism source: t 6 nt\ f. - Artemia CHM number:
Drying information for weight

determination:
Transfer bowl information: pH = "1.O S.U. Date / Time in oven: -li5rO

Temperature =1l.I 0C Initial oven temperature: low C.
Average transfer volume: " Date / Time out of oven: 13.5-O• I 0O

O* Final oven temperature: , (a'c-

Total drying time:.

Daily feeding and renewal information:

Day Date Morning feeding Afternoon feeding Test initiation, Sample numbers used MHSW
renewal, or .. batch
termination used

Time Analyst Time 'Analyst Time Analyst Outfall 101 Intake

0 Asc4'' A n" %- 0•. • A. i t, n 0.0L, II-,l
I _ l-__ R-0 08*00 A .1q0G -L I 62.0..1 It o qn . 0S 0iI1t-\ .it. -I -ci A
2 6 odo0 *q4 .3,;5 _. Oc t .I. IIs 0q. it I,.a 4 0l-4 .i-bi

5 i].? 0. OJ1 Od040c) 1AU350 , . ltito g"c' opt 4120. as- 'l 11 ' .

6 11.,,.:A hi krt INMI tA _fVf Aw Irtt2 A~C
7

~i- zg. ci
••ll V W U• V • w V

Control information: Acceptance criteria • Summary of test endpoints:
6 Mortality: 07. 20% 7-day LCso > io07.,
Average weight per initial larvae: 9.67 = NOEC I L,0r.
Average weight per surviving larvae: 0. &'OL- > 0.25mg/larvae LOEC > 0oo 7.

ChV > / 001r.
IC25 j I > /0,7 -

SOP AT20 - Exhibit AT20.3, revision 04-01-09
Page 50 of 102.
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Sii oEniromen al Testing Solutions, nc.

Page 2 of 6

Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant, Outfall 101, UV-treated Date: I% r,-'1

Survival and Growth Data

F

Day CONTROL 11.3% 22.6%
UV-treated

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

0

1 0 o0 /10 10 /10 (0 0 /0 /a /0 /0 /0

3
10 010 tO lo 0 1Q /0 1V l0 /0 10 10

4
)b toto 10 I/ t to /0 /010 6 1 O

5 ŽbI)t1 t •bI Dt I0 I / Z1

.6 It 10 10 103 1t l 914 (0 10 10 10 10

t o /0 /i to Io to at I to i to ItIo

A Pan weight (mg)
Tray color code:: A -'
Analyst: J . 3A 1 1 7.t 14  1 . iqq 3.-
Date: lO-a p - -- -- -- -

B = Pan + Larvae weight
(rag)
,A n alyst: fb V S z --, 6%0 "M S Lo, k 14D Z - z.qt k 7• ' -Z .48 1 ' -- 7, , 7 .3-3 -z ý.,1 Z ,% .z ez .ýj 2 O • .

Date: iZ-.olOCI -- ,,,
C = Larvae weight (Mg)=B-A IAq -1.1 7 -. t R.10 C.16,•.li.q 1S 1. A6•. 8.64 &.06

Weight per initial number
of larvae (mag)

C / Initial number of
larvae

I'

'I

~0

p.,

0

IV

)1%

'0
p.,..

'5 '4
Average Percent
weight per reductioninitial from 8.01 2

number of. control (%)
larvae (mg)

-. *, -, _ '. o \ .0 9

Comment codes: c = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
Ig = unusually large, d&r = decanted and returned, w = wounded.

Calculations and data reviewed:

Comments:j

Page 51 of 102 SOP AT20 - Exhibit AT20.3, revision 04-01-09
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SEnvlronmentaiTesting~ouln~c

Page 3 of 6

I
In
I

Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant. Outfall 101. UV-treated Date: 1l-t0"Oi

Survival and Growth Data
Day 45.2% 72.6% 100%

_ _M N 0 P Q R S T U V W X
0 (0 to 10 10 10 /0 to /0 /0 /0 to /0.

1 (C)I U Q if /3 O D /a I0 C0 10 '0

2 /0 10 A 3 (6 '0 to0 /0 10 /0 (0

3 tD 10 1, /0 ID I1 10 10 /0 1C) '1C /0

5

4_______ /0 1' 0 10 10"/ /•) i0 £0 /0 i5 10 (0
5 0 to-!13 to I / b to 1tO to, !O to tO

6 to tO C) to to. /6 to to /0

Ib 1 6-10 i o 1 0 /0 /0 D 0 /0 t0 ID
A Pan weight (mg)
Tray color code:: A . .-- ,
Analyst: 29 i ~13..-.7 N -12 13.3( u 5.55- 15-47 )'1.'7 )-,- (+t (01'4t 0  iqc.c 15 39
Date: to- 'i 

____B = Pan + Larvae weight
(mg)
Analyst: IIQ.J 7V\.Z3 Z7,l1 7Z.0I ZZ- Z.• 2- z3M- -%•, \. k O-13 z-za 2 q.,& 6 2q.L.o.Date: j.-Z- \ Oa "

C = Larvae weight (mg)-- • =A . 1,t .'L 8.16 , L I.,•-*,S l5 ss, 4.q - .• !• • 1 . 1,65 .,-

Weight per initial number

C /Inaitialnnumber of larvae 6 A

Average Pircent
weight per reduction

nitial from control " t'- ,7.
number of (%)
larvae Ing)

Comment codes: c = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
Ig = unusually large, d&r = decanted and returned, w = wounded.

Calculations and data reviewed:2

Ii

Comments:

I!
I Page 52 of 102 SOP AT20 - Exhibit AT20.3, revision 04-01-09
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SEnvronmenta Testing Solutions Inc.

Page 4 of 6

1 Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant, Outfall 101, UV-treated Date: I "i1-01

1

ii

ii

I

Day 100% Intake
____ Y Z AA BB

/0

2 1 / 0

3t l 0 10 10
•4

10 1 10 '/ 0
60 10 /0 0

7

A = Pan weight (rag)
Tray color code:: A ,,.
Analyst: ._ A .t 1-,'0 13 1 Q j5,7- 12-8L,
Date: I )-,a - 0'."

B = Pan + Larvae weight
(mg)
Analyst: .20 230 ZO.z233.
Date: P'ý rZ,, j --o_

C = Larvae weight (mag)

Weight per initial number
of larvae (mg),

C / Initial number of larvae

Average Percent
weight per reduction Q.11" 3.1 .
initial from control
number of (%)
larvae in

I

Comment codes: c = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
Ig = unusually large, d&r = decanted and returned, w wounded.

Calculations and data reviewed:

Comments:

SOP AT20 - Exhibit AT20.3, revision 04-01-09
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Environmental Testing Solutions, Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101
UV-treated

November 17-24, 2009

Pimephalespromelas Chronic Whole Effluent Toxicity Test

EPA-821-R-02-013, Method 1000.0

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

Project number: 5812

Reveiwed by:
Not for Compliance Assessment, Internal Laboratory QC

C-anet.asrnin( Replieste lafiialswmhebrol Finl. bee dnernae A-P-eiglikt B=Pa+L Lae Lennvdight (sWe Wd&g/t/I vingin Mae .6gin/ Coalkleffl rofl•diba Welght/lhdfialýst Mehf.-vsI Me. weigh I Co.Wwe fu Peteredstio. laf
l(n) weiet (l.) -A-B nnshberorlaren(n.j Sanrvhs abere , -, athoae tnO (0h) OfI0.OWamber uf _r4tio Oa- M.- natrri (%)

larve {ng) • mm~fdl*•) (% Ilarva (rag)j tail *...* .. i•

10 10 14.32 22.80 8.48. 0.848 0.848
Control a 10 10 14.97 22.15 7.18 10802 8.7 0.718 100.0 0.802 8.7 Not applieble

C 10 10 12.74 20,46 7.72 0 0.772

D to 10 14+11 22.81 8.70 0.870 0,870
E 1 0 10 14.06 22.82 836 0.876 0.876

11.3% F •10 10 14.05 22.62 8.57 0,857 0.834 6.5 0.857 97.5 0.813 7.7 -1.4G 10 9 15.70 23.34 7.64 0.849 0.764

Ia to0 I0 14.43 21.98 7.55 0.755 0.755
1 i 0 10 13.63 21.12 7.49 0.749 0,749

22.6% 0 10 14.15 22.11 7.96 222_6 0.796
K 10 10 12.46 21.00 8.54 0.854 0801 540.854

L to 10 13.82 21.88 8.06 0.806 0.806
M to I0 13.84 21.08 7.24 0.724 0.724

45.2% N 0 10 13.27 21.43. 816 016 6 08 7.4 0.816 100.0 0.808 74
o 10 10 14.92 23.17 8.25 0E825 0.825
P " 0 I 0 13.36 22.01 8.65 0.865 0.865

Q I0 10 13.35 22.25 &.90 0.890 " 0.890

72.6% R 10 10 13.47 , 21.22 . 7.75 0.775 01.36.0 0.834 6.0 -4.010 10 14.87 23.43 8.56 0.856 .8 6.0 0N856
T 10 10 13.07 21.21 8.14 0.814 0.814
U (0 . 10 13.18 20.93 7.75 - 0.775 0.775

100% V 10 10 14.61 22.18 . 7.57 0.757 0.835 10.1 0.757 100.0 0.835 10.1 .4.1

W .|0 10 14.66 24.05 9.39 0.939 0.939X .10 10 15.39 24.06 8.67 0.867 0.867

Y 10 10 15.40 23.53 8.13 0.813 0.813

100% Intake. Z 10 10 13.16 20.42 7.26 0.726 2 0772 4.6 37AA (0 10 15.73 23.53 7.80 0.780 0.78021 10 0

BB 10 10 (286 20.56 7.70 0.770 0.770 "

Outfall 101:
Dunnett's MSD value:
PMSD:

Intake:
Dunnett's MSD value;
PMSD:

0.1075
13.4

0.0764
9.5

MSD = Minrnum Significant Difference
PMSD = Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the mininimun 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 (l19th percentile) ,= 12%..
Upper PMSD bound determined by USEPA (90th percentile) = 30%.
Lower and upper PMSD bounds were determined from the I Oth and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory Variability Study (USEPA, 

2 0
0 1a; USEPA.

2001b)

USEPA. 2001a, 200tb. Final Report: lnterlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes I'and 2-Appendix. EPA-821-B-01-004 and EPA-821-8-01-005. US Environmental Protection Agency, Cincinnati, OH
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i Environmental Testi ng SouinInc.

TVA / Sequoyah Nuclear Plant, Outfall 101
UV-treated

November 17-24, 2009

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date: 11/17/2009 Test ID: PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101
End Date: 11/24/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: . DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: UV-treated

Conc-% 1 2 3 4
D-Control 0.8480 0.7180 0.7720 0.8700

11:3 0.8760 0.8570 0.7640 0.7550
22.6 0.7490 0.7960 0.8540. 0.8060
45.2 0.7240 0.8160 0.8250 0.8650
72.6. 0.8900 0.7750 0.8560 0.8140
100 0.7750 0.7570 0.9390 0.8670

Intake 0.8130 0.7260 0.7800 0.7700

Transform: Untransformed 1-Tailed Isotonic
Cone-% Mean N-Mean Mean Min Max. CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.8020 1.0000 0.8020 0.7180 0.8700 8.727 4 0.8153 - 1.0000

11.3 0.8130 1.0137 0.8130 0.7550 0.8760 7.672 4 -0.247 2.410 0.1075 0.8153 1.0000
22.6 0.8013 0.9991 0.8013 0.7490 .0.8540 5.374 4 0.017 2.410 0.1075 0.8153 1.0000
45.2 0.8075 .1.0069 0.8075 0.7240, 0.8650 7.381 4. -0.123 2.410 0.1075 0.8153 1.0000
72.6 0.8338 1.0396, 0.8338 0.7750 0.8900 5.997 4 -0.712 2.410 0.1075 0.8153 1.0000
100 0.8345 1.0405 0.8345 0.7570 0.9390 10.150 4 -0.729 2.410 0.1075 0.8153 1.0000

Intake 0.7723 0.9629, 0.7723 0.7260 0.8130 4.648 4

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.939999402 0.884 -0.02446093 -1.22636643
Bartlett's Test indicates equal variances (p = 0.91) 1.50255847 15.08627224
Hypothesis Test (I-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.107485809 0.134022205 0.000919567 0.003978306 0.943894863 . 5, 18
Treatments vs D-Control

Linear Interpolation (200 Resamples)
Point %SD 95% CL(Exp) Skew
IC05 >100
ICI0
IC15
IC20
IC25
IC40
IC50

>100
>100
>100
>100
>100
>100

sqn 101_JJ-17-O9data-uv



Environmental Testing Solutions, Inc.

TVA /Sequoyah Nuclear Plant, Outfall 101 - Intake
UV-treated

November 17-24, 2009

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date: 11/17/2009 Test ID: PpFRCR Sample ID: TVA/ Sequoyah Nuclear Plant, Outfall 101 - Intake
End Date: 11/24/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-82 I-R-02,013 Test Species: PP-Pimephales promelas
Comments: UV-treated

Conc-% 1 2 •3 4
D-Control 0.8480 0.7180 0.7720 0.8700

11.3 0.8760 0.8570 0.7640 0.7550
22.6 0.7490 0.7960 0.8540 0.8060
45.2 0.7240 .0.8160. 0.8250" 0.8650
72.6 0.8900 0.7750 0.8560 0.8140
100 0.7750 0.7570 0.9390 0.8670

Intake ,0.8130 0.7260 0.7800 0.7700

Transform: Untransformed I-Tailed

Conc-% Mean N-Mean , Mean Min Max CV% N t-Stat Critical MSD
D-Control 0.8020 1.0000 0.8020 0.7180 0.8700 8.727 4

11.3 0.8130 1.01,37 0.8130 0.7550 0.8760 7.672 4

22.6 0.8013 0.9991 0.8013 0.7490 0.8540 5.374 4
45.2 0.8075 1.0069 0.8075 0.7240 0.8650 7.381 4
72.6 0.8338 1.0396 0.8338 0.7750 0.8900 5.997 4
100 0.8345 1.0405. 0.8345 0.7570 0.9390 10.150 4

Intake 0.7723 0.9629 0.7723 0.7260. 0.8130 4.648 4 0.756 1.943 0.0764

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96844363 0.749 -0.33306569 -0.81375687

F-Test indicates equal variances (p = 0.30) 3.80257463 47.46722794
Hypothesis Test (]-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.07642232 0.09528968 0.001770125 0.003093458 0.478019476 I, 6
Treatments vs D-Control

sqnJOJ1J11-17-O9data-uv
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TVA / Sequoyah Nuclear Plant, Outfall 101 - UV-treated
November 17-24, 2009

*Pimephalespromelas Chronic Whole Effluent Toxicity Test

EPA-821-R-02-013, Method 1000.0

Daily Chemical Analyses

SEnvironmental Testing Solutions, Inc.

Concentration I Paramneter

I I.
n"isl tU

Cont1rol

DO (mg/L)I
Conductivity (pjnbos/c
Alkalinity (mg/L CaCO3)
HIardness (mWgL CaCO 3)0 )

______Temperature (C) 20 48 24.91 24.71 24.71 2491 24.81 24.71 24'81 24.9 24.81 24.81 24.71 24.71
PH(SU) 7.64 748 .63 739 .591 7.391 7.681 7-511 7.63 76 7.54 7.19 7.611 7.18

DO (Mg/L) 7.7 76 8.0 73 .9 7.41 8.01 7.61 7:8 73 7.9 7.0 8.0 - 6.9
11.3% Conductivity (junbos/cmn) 311 312 307 3081 310 304 301

_______ emeaue()25I 26 29 29 24.9 250.20 24.81 24.8 t246 24.8 24.8 24.9 24.7
pH(SU) . 7.63 749 .63 740 .57 738 .69 752 .62 7 16 7.53 7.18 7.60 7.18

DO (nitL) . 7.8 76 8.0 73 .9 71 8.0 77 .9 7 7.9 7.1 8.1 .7.1
22.6% Conductivity (I~mhos/cm) 29'9 296 293 292 .292 290 291

______Ternperature CC) 25.1 24 25.0 24.9 24.9 24.8 25.0 24.8 2488 246.48 28 24.9 24.7
pH(SU) 7.61 749 .62 7.37 7.53 7.36 7.68 748 7.60 716 .491 7.19 7.59 7.15
o ("19/1-) .7.9 75 8.0 7.2 7.9 7.1 8.1 77.9 73.91 7.0 8.1 7.0

45.2% Conductivity (tjmbos/cin) 264 26, 261 259 273 270' 266

______Temperature (*C) 25.2 24.7 25.0 24.8 25.0 24.8 25.0 24.8 24.8 248.48 27 24.9 24.7
H()79 77 7.62 735 74 .34 7.65 748 .53 711 .43 7.19 7.57 7.15

72.6% DO (niIL) 8.0 7.4 8.01 7 0 7 8.1 77 .8 73 8.0 6.8 8.1 .6.9
Conductivity (simbos/cm) 220 ~ 223 218 214 217 217 215

______Tcmrerature (*C) . 25.2 24 25 24.81 25.0 25. 0 25.0 246 .48 28 25.0 24.6 25.01 24.91

PH (SU) 7.56 7.441 7.57 73 7.44 730.621 7.471 7.511 7.091 7.371 7.161 7.521 . 7.131
DOm L. 8.01 7.61 8.0 7.. 8.0 71.81 7.81 8.01 7.31 8.01 6,9 8.2, 6.9

10% Conductivity (3lmhostcm) 81191 .17117161910
1U -6 Alkalinity (mg IL CaCO3) 68 6265

Hlardness (mgIL CaCO3 ) 7 86

______ Temperature(GC) 1 '25.31 24.71 25.21 24.81 25.01 24ý8 25.21 24.71 24.91 24.71 25.291 25.11 24.7

nH (SU) 7.491 7.441 7.601 7.371 .. 7.441 7.311 . 7.611 7.471 7.51. 71.101 7.371 7.071 7.521 7.091
DO impJL)

100%/ Intake Alkalinity (mgIL CaCO3 )

Hardness (mgIL CaCO3)

181 189 T6 6 60 618

66M6 64
'769 69

.25.21 24.51 25.01 24.81 25.01 24.81 25.11 24.61 25.11 24.71 24.91 . 24.61 24.91 24.8Temnerntiu re ("C'i
Tem rature 1*0



I
I

SPage 5 of6

EnmTS

Species: Pimephales promelas
Client: TVA / Seauoyah Nuclear Plant, Outfall 101. UV-treated

Daily Chemistry:

Date: .ki •-CA

Day

0 1 11 2
Analyst NA. Il~uk IjLx 1 ]LiAr I • 1 4,

Concentration JParameter
I pH (S.U.) I '4141 II 1.3>~1 I 17.Y-F I t -.4lI

m ....

DO (mL_/L) a.,-

CONTROL
UV-treated

Conductivity -
(1'-hos/cm) _____

Alkalinity

Hardness
(mg CaCO3IL)

1-9 1ii
Ž 2.1

Temoerature ('C) "IS..

11.3% Conductivity

Temhos/cm) 3p I
___________Temperature (0C) %1

2
Alp 1 1

812-
LS-0*

11 JA 1I

I
I
I
I
I

pH (SAU.) I
Do (mp.L) II ,

22.6% Conductivity Iay
Temperature (0C)

__PH (s. U.)
45.2% Conductivity

([AMhos/CM) , a~
Temperature (.) I

72.6% Conductivity
(Pmhos/cm) _

___________ 1 Temperature (CQ -LS.

l'Gi

-1 9,
2W I

.. 31 1 ~

nH (S.U.) Q.6.o•II "4.4f'
* -~-

DO (mr/L)

100%

Conductivity-
(grnhos/cm) 101
Alkalinity 69
(Mg CaCO31L) ____

Hardness
(ma CaCO3/L) - -I •
TR chlorine (mg/L) ___-_____

7- G."C)
21.

3 8.0

171

4. 'sO

4.2 I

Temperature ( 0C) 1)k. & I

I
I
I
I

Conductivity
(gmhos/cm)

100% Alkalinity U (0
Intake (mg CaC0 3.1.)
, . ~~Hardness .- o"

tW 1# eATtO 4. TR chlorine (mg/L)
Temperature/°C) 2.S. t.

1 J.Ljq

(ac

46. 10
S r,.• U II - L. ll'• •

IInitial II nInitial al Initial I Final
II I

SOP AT2O - Exhibit AT20.3, revision 04-01-09Page 58 of 102



" Enlron.lnt al Testing Solutions, Inc;

Page 6 of 6

Species: Pimephales promelas
Client: TVA / Seauovah Nuclear Plant. Outfall 101. UV-treated
CIient: TVA / ------------------.--------. -T-... De I -

I Day
I -

Analyst H 4 INl I 5
.. n _ _ m
II II

Concen- jParameter
tration _________i pH (S.U.)

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

+I ".tn . II "g i9-::i r • . . .

I 1.9•L
3 1 4. IH I !:.Ia1 1 '-, t

i CONTROL
UV-treated Alkalinity

(mg CaCO 3/L)
Hardness
(mg CaCO31L)
Temoerature (0C)

-320 320

\1~ -A1.kA L ~ .~.

%S.0 .%-3os 3(0 -3o I•

Tepeatr (0c)
pH (S.U.)

11.3%
DO (mg/L)
Conductivity
(g±mhos/cm)
Temnerature (°C)
Temperature ('C)- U P ..

oH (S.U.) .,,i II r.. . I "7.U 2. II - • I "--. .• II ' .. I " .4 II
U II -- .Lz~ .:

DO (mifL) ao Ii " I-9,

22.6% Conductivity Iý -(jgmhos/cm) 19cz
1 q I 415,

I

I+
*

' _ _ _ Temperature (°T) .LS- , . "tk-•4 .+' L
H (S.-U.) I Lo n5 7, Leo

DO (mg/L) . -
45.2% Conductivity

(gT hos/cm) (03 I ." .,,,
_____Temperature ('C) L$O i. 1 0L. -VA. L

pH (S.U.) QI1.S
DO (mgfL) T- B. 3 .

72.6%/ Conductivity 2A7 --

Temperature (*C) tLS O 0 id -L'A -4 L.9 %S-O V&.~ -
oH (S.U.) 0•,2. tl-a~I7 I 7.•! II nl .. I -H(, II ,L-7 I

m m i I

DO (mg/L)
6a

i 4) 812-
•- '1,2. '

I

Conductivity

100%

(mhoslcm)
Alkalinity

Hardness

Temperature (*C)

LOS

ýS 2- L4.i _LS -0 --iiU
oH (S.U.)

. . ,= .. . ; • ... . .. . . . .. . • , . . . . _ ... .

DO (mWL)

100%
Intake

Conductivity
Alkalinity n

Hardness
(mig CaCO 3/1,).
TR chlorine (mg/L).
Temperature (°C) IS.

4, 0. 10

1J.qlf I "LI.At II " a' I
- l a -w T I m - c: " :

l Initial II Final I Initial II Final l Initial Final Initial Final

DP AT20 - Exhibit AT20.3, revision 04-01-09Page 59 of 102
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Page q-
Page I of I

0

• •Env o n mental Testing Solutions, Inc

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

Matrix: Water, RL = 0.10 mg/L
Meter: Accumet Model AR25 pH/Ion Meter

Analyst L LAO
Date analyzed * l li n" iq i
Calibration:

I,odide: reagent: FT-Lros-)

Acid reagent: [ J,-..363

0.10 mg/L t 1.60 mg/L S o l =e
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 /TV x 100

number "(mgL) (rag/L) (acceptable range = 90 to 110%) 5j N.-sca13, 0.50 o*l c.2:'.

Duplicate sample precision:

Sample Sample ID E Sample characteristics Residual chlorine %RPD = {(S - D)/[(S+D)/2])}x 100
number I ,(Mkl) (acceptable range = a 10%)

"f s o.oi3q
Duplicate D o.1q0-

Sample measurements: ... _.___:

Sample Sample ID Sample characteristics Residual chlorine
number _ __(mg/L)

Reagent Blank Lo.OOql

O6, k, 11.O cDcavu-4p•- -Rt O) 1cO4 £V.0.7..

6 1 -G oZ- JPf n. r2.vT - AJ . t-.0003

ocl'~t. ol TRhF - 010 F Ro- sfipljctouclq IJ -pdl,t{NOOS

06t111vi,01 Wi-lN0-TO•J • r1.o/~dPak -jd~.,•:l • o.0o'.001A

M1 11" 0I %N-I-iT *,N Q

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 / TV x 100
number (mg/L) (mg/L) (acceptable range =90 to 110%)

•CNs•i •0.50 o. '1.

Reviewed by
Date reviewed 1-. 0 1

SOP C8 - Exhibit C8. 1, revision 09-01-09Page 60 of 102



I Page 45
Page I of )

o

i Environ mental Testing Solutions, Inc.

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

Matrix: Wat er, RL = 0.10 mg/L
Meter: Accumet Model AR25 pH/Ion Meter

I
I

Analyst I ;-l• ]
Date analyzed I t-t01 q [
Calibration:

Iodide reagent: ffIE"-12 BSI
Acid reagent: I T-_JZ5G3

1.00 mg/L Sloe
Reference standard number o>10aL, tionr m a t

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:

I
I
I
I
I
I
I
I
I

Reference standard - True value (TV) Measured value (MV) % RS= MV/TV x I00number (mng/L) .(mg/L) (acceptable range = 90 to 110%)

0.50 o.0i0 o 5.1...

Duplicate sample precision:

Sample Sample lID Sample characteristics Residual chlorine %RPD = [(S - D) Il(S+D)/2I) x 100
number (mg/L) (acceptable range = 4 10%)

color S 1ccA42.S6

! Du p cat D L iCL

Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number (egrL)

Reagent Blank LO-o--q .

4 01 W li~rqt- j-Svtfli c0ectr, j -t

o6nt1 o05 P'P - t060.-0 11, stig ,i4t cLowIAJ , -e+-aM ,J 1

o0 ii6,03 s•N- t- TO'.-eW VR c.. f colv- o- ,53

Oqii5 l •N-I•TO*/, iq LO.oo1031
in ea i¢n rza -s no 1 " " |(Jc

Note: All sam'ples 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 I (mg/L) (mg/L) (acceptable range 6 90 to 110%)

: 41&•1 41 0.50 I oo-7I
Reviewed by I Y

Date reviewed -/-1-0 i

SOP C8 - Exhibit C8. 1, revision 09-01-09Page 61 of 102
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Page 47

Page I of_1

I
I
I
I
I
I

E nvironmental Testing Solution% Inc.

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

Matrix: Water, RIL = 0.10 mg/L
Meter: Accumet Model AR25 pH/Ion Meter

Analyst

Date analyzed [II.i.l.. I
Calibration:

Iqodide reagent: ý ,•X" 1
Acid reagent: =r'JR1I. 1l

" 0.10 mg/L 1.00 mg/L 7 Slope
Reference standard number r l&

Note: For samples with a residual chlorine of > 1.0 mgfL, the calibration rangemust be adjusted to bracket the chlorine levels of the samples.

Laboratory control standard:

Reference' standard True value (TV) Measured value (MV) % RS = MVTVX 100
number (mg/L) I (ag/L) (acceptablie range= 90 to 110%)

kSi 3 0.50 . .o/.

Duplicate sample precision:_______________

Sample Sample ED Sample characteristics Residual chlorine %RPD =((S - D) I[(S+D)I21) x 100
number (mg/L) (acceptable range = : 10%)

o*•1\U•. _ N..._M0O'L_.. ((Xjr ttk S .c cI
Duplicate D .ooo3•ls " " t.0

Sample measurements:

Sample Sample ID Sample characteristics Residual chlorine
number (mg/L)

Reagent Blank Zr .

MWN 5\ ~ J =ajcCp~ tCiS. ?Q6 cc00Y ).04q
nT3•,\L\.o 1•ilm~tnJ •Ctecxv 1 pLLae *t3, -.. ~ ,.oo.~ qf

oiino fil 1) A T- -rw :-c- r IIIr~L4 tJ c(pX lec, m +cwN 0.00 2.13

01i-to o6, 'HF-I - W1 tý C. m -e x, -- nA-, -k+'.r'J o.Do ..b

oc# i I-o .OS5QN- z-P-TM acn IýCiN-1 1 0'00toB

Oti t .0'.D SQi,-1ol-TO* A ctosv, hr cotOyY .. 0_o0_L61

Note: All samples were analyzed in excess of EPA recommended holding time (I5 minutes) unless otherwise noted.

Laboratormy control standard:

Reference standard True value (TV) Measured value (MV) % RS MV /TV x 100
number o(mg/L) I,(ragfL) (acceptable range = 90 to 110%)

S• "- 0.50 o.qqT Ole -I/. I

Reviewed by - H
Date reviewed ! 1 O 2

SOP C8 - Exhibit C8.i, revision 09-01-09Page 62 of 102
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Environmmntal Testing Solutions, ln

P a g e I_(_ _

Page I of 3

i
i
i

Analyst FIALV]
Date analyzed F '7 Vfl

Thlrant formajift irnd inililnIlt.. drjapm),rnjlnn

Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO3/L

Titrate samples to
pH = 4.50 S.U.

Time initiated oab--t
Time completed oqq I

I

I
i

I

pH of Normality Normality (N) of H2S0 4  pH Factor or Multiplier
Deionized Titrant check Begin End Total (5 ml Na 2CO3 x 0.05)/E (N x 50000)/100 ml sample

water reference standard ml ml ml = 0.25/E = N x 500
4.5 S.U. number number I (E) (acceptable range = 0.0180 - 0.0220)

0- C
con o Ptan ard:

Reference standard True value Sample Alkalinity (MV) % RS = MV / TV x 100
number (TV) volume Begin End Total Multiplier (Jug CaCO3/L) (acceptable range

(ing CaCO 3/L) (ml) ml ml mi = 90 to 110%)

As-1ai100 100 12' 2%.s 0

Duplicate sam ple precision:

Sample Alkalinity %RPD= 1
Sample Sample ED volume Begin End Total Multiplier (rag CaCO3/L) ((S - D) /[(S+D)/21} x 100
number (ml) ml ml ml (acceptable range = : 10%)

Matrix spike recovery:

Reference standard Spike value Sample Spike alkalinity (A)
number (SV) volume Begin End Total Multiplier (mg CaCO 3/L)

(mg CaCO 3/L) (ml) ml mi ml --

Sample alkalinity (B) Measured spike value (MV) % R MV I SV x 100
(mg CaCO3/L) MV = A - B (acceptable range

(rag taCo 3 ) = 75 to 125%)

Sample measurements: _ _•

Sample volume Begin End Total Alkalinity
Sample number Sample ID (ml) ml ml mll Multiplier (Mg CaCO3/L)

tI-.4UYd RAI+S H.2 1 4.2, 0.o L-• .•--
~IW[94 r n 010 565 ____ Lao___

11.05__9__ __ _,..U) T,34.q s8,01 1O,3 11

0i rL. 05 pill , q.e C. 5  0.2-. 2.1-
6,1It -of• e _7, ax 1 9. , 2,20
0'~1iO L )110Fb*.)o i l, to9

'ilt'&.-OA -.3 _ _ _ _ 4 86.2 - _ _ _

Reviewed by: I " • .1 Date reviewed: I - i-.v'5
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I ~jý. ý ýwjnmtTestng Solufla~nc..

Page R___

Page 2- of 3

Analyst

Date analyzed- l I.

Tand multiplier detern
"l pt of Nor

Deinnized Titrant I check B

Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO 3/L

Titrate samples to
pH = 4.50 S.U.

Time initiated

Time completed

i
I
I

Laboratoiy control standard:

Reference standard True value Sample Alkalinity (MV) % RS = MV / TV x 100
number (TV) volume Begin End Total Multiplier (mg CaCO 3IL) (acceptable range

l(ig CaCO3/L) (ml) ml ml = 90 to 110%)I •ss• 00 too •.-••9 . ~ lqQ~•/

Duplicate sam pie precision:FSample Alkalinity %RPD
Sample Sample lD volume' Begin End Total Multiplier (mg CaCO3/L) {(S - D) /l(S+D)/21) x 100

number (__ ml) ml ml ml (acceptable range =±.10%)

°+'+- -I I -,+ ,. I - ,.I
__ _ _~a( he~ 100 QQ (.- -+ 1 I4O0 l)

Duplicate (B) .4 13 2 1.2 D 1W]

Matrix spike recovery: n04 &'l~JdLs~eI- Z4~~vL-c4e~4Le~
Reference standard Spike value Sample . Spike alkalinity (A)

number . (SV) volume Begin End Total Multiplier (.g CaCO3 /L)
(m g CaCO3 /L) (ml) ml ml.

Sample alkalinity (B) Measured spike value (MV) % R = MV / SV x 100

(In CaCO 3/L) = 75 to 125%)

lu (00.0 ¶

Sam le measurements:

Sample volume Begin- End 'Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier. (mg CaCO 3/L)

_______ 1(.Y)•. tO 3 1. 5 l.0i.q l

________ i!Ae •it, IZA• (O '3:3
!,E•tj 0"66m,,t~q t9 f..

______ _ __. & -_- 12.L, j(3 1  .,S ,.• YSO V/Q Ti 1L 60. Ism 1-• _ _ _"

~~D~o5sI ________. ~,2-0 __

Lowse 2 __ __ _ 10 -A 42ý

Reviewed by:.
U I

Date reviewed: I tl" 1 I
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U
1

I
I

I

in• rnvrnmlnt. Tentl Soltios g

Page

Page _ of -1

Analyst &

Date analyzed [ Ii" ti I

Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO3/L

Titrate samples to
pH = 4.50 S.U.

Time initiated,

Time completed L "I

Titrant normality and multdller determination:

I
!
!
U
U

Normality Normality (A%) of H2S0 4  pH Factor or Multiplier
Deionized Titrant in-Zftck---- j i End Total = (5 ml Na2CO 3 x 0.05)[E = (N x 50000)!100 ml sample

water reference standard ml --- M= 0.25/E N x 500
= 4.5 S.U. number number ,_ - (E) ettaM nge = 0.0180- 0.0220)

Laboratory control standard:

Reference standard True value Sample Alkalinity (MV) % RS = MV /TV' x 100
number (TV) volume Begin End Total Multiplier (mg CaCO3IL) (acceptable range

((ag CaCO/L) (ml) ml ml ml ,=90 to 110%)
11,s"s -64 100 too Ail Ce2 I~ Io'q ,w 0o5ki:/

L&p Alkalinity %RPD

Sample Sample ID volume "• .End Total Multiplier (mg CaCO3IL) ((S - D) /[(S+D)/21) x 100
number (ml) I ml m --- _____ (acceptable range = * 10%)

50jj- L. 1o•0 1 v-o - - -

Matrix spike recoverv:
Referenisudr -- ptau Sample -Spike alkalinity (A)

number (SV) -- oi-Rd -egin-" -Z Total Multiplier (mag CaCO3/L)
- (mg CaCO/L.) (ml) mil m

Sample alkalinity (B) Measured spike value (MV) % R = MV / SV x 100

(nMg CaCO/IL) MV = A - B (acceptable range
(mg CaCO3/L) = 75 to 125%)

Sample measurements: ______

Sample volume Begin End Total Alkalinity

Sample number Sample ID . (ml) ml ml m l Multiplier (Mag CaCO3/L)

V -tc In ,q A.' 10,,-4 q..
____ 44 ~ 4 0

Mij. .. It_ _z -1 31.Es 3::t5" &6t i) . -Z

,I2-!C-IO

l__17'_ . 3 ,0_____ ___ ______ 120

Reviewed by: I !I Date reviewed: .is. 0 I
Page 65 of 102
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I

SEnvionment al Testing Solutions, Inc.

Page 2- 1

Page I of _

Time initiated 10 S
Time completed 1;5

Analyst IS -
,Date analyzed i ~ J

Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 ng CaCO5/L

Titrate samples to
pil = 4.50 S.U.

U
U
U'
U

Duplicate sample precision: -

rSample Alkalinity %RPD

Sample Sample ID volume Begin End Total Multiplier (mg CaCOs3L) ((S - D) /[(S+D)/21) x 100
number (ml) ml ml (acceptable range 10%)

(Dolue 14 , W 2L2 *I oU A1a )1 53 'B.1 C__._4
Duplicate (B) D . ____

i
I

I

Sample measurements:_________

Sample volume Begin End Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCO 3/L)

l•--zI.op (Y 14 7oS W-U '00 44.0 5-"+ .
________-44- 7_____-~4+.2 3.2 34

__-____ gcr. 6,,O •-• ;••: _______
____ _ -.-... jt.2. .~qq

ilI-tQ- i I " -r- Ij * i . -
o'll ..1. && j a) ID -;l,.; X A J, Zi, lit

14 .S ., .J ______It __

Reviewed by: I A J1- Date reviewed: I I \- U1 1
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*0

U.•

Environmmnt. Tating Solutions, Inc

Page 92k

Page Q o

I
I
i

Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO/L

Analyst F7lI, 1
Date analyzed LI 1

Time initiated m
Time completed

Titrate samples to
pH'= 4.50 S.U.

I

I
I
I
I
I
I
I

Titrant normality and multiplier determination: ..
Normality. Normality (N) of HZS0 4  pH Factor or Multiplier

Deionized Titrant chec Tta = (5 ml Na2CO 3 x 0.05)IE = (N x 50000)/ 100 ml sample
,water reference standard ml ml ml N -

= 4.5 S.U number number E (acceptable range = 0.0180 - 0.0

Laborator¢v control sadard:•Reference standard True value Sample I Alkalinity (MV) % RS MV /TV x 100

number (TV) volume 'Begin End Total Multiplier (mg CaCO3/L) (acceptable range
(mg CaCO 3/L) (ml) ml ml ml =90 to 110%)-v-,.••'-~a.100 100 '0.0 C1.qK I~- ~ ..

Duplicate sam ole precision: _____
______ s. , Ip.

'Sample Alkalinity %RPD

numbe .r __________ (ml) ,nm I....L. ______ ml_____ (acceptable range=* 10%)

0~lV~ o fiAAPIR0o~ 13 CO 1 .5 5. )
number (VD u l c t ( B 1 + 1 9 .• 't , 6 -1D ... C

Mfatrix _spike recovery: ..

Reference standard Spike value Sample Spike alkalinity (A)
number (SV) volume Begin End Total Multiplier (mg CaCO 3/L)

(mg CaCO3/L) (mj ) ml ml ml
(ns-• • sgao3/L) ,. MVA. B (acceptab _leOag

Sample alkalinity (B) Measured spike value (MV) % R MV / SV x 100(rag CaCO3/L) MV = A - 8 (acceptable range

.m, CaCO_ =75 to 125%)

Sample measurements:.

Sample volume Begin End Total Alkalinity
Sample number Sample ID Jml) ml ml ml Multiplier (rmg CaCO3/L)

o Iilo.w --- - tF -.t fi %.- •zo

Oq•1 .o. t 7.- -alf .• . I \ZC) 1-,

o0 1kO.-1 WA3 __ .6, 413 toD- 2

a1ki ,. AllA I / ... o .0 i.B 5.3 1 2_ 3 1?-

0o, . 11.0 I(j ±L. _- 19o -24o
'~i~ .oS A A~L.L 5~? ~ )(j ~~L La

______ 7%1 2 . a:5~' I a.b 4_____

I
I,

I Reviewed by: Datereviewed: I w-n-01 -]
Page 67 of.102
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FETS5
-~E,,v.~,menm aTentdn5 So 0? Of6IM.

Page .

Page Of

Time initiated

Time completed

Analyst

Date analyzed

Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO3/L

Titrate samples to
pH = 4.50. S.U.

I

I
!

Matrix spike recovery:

Reference standard Spike value Sample Spike alkalinity (A)
number (SV) volume Begin. End Total Multiplier (mg CaCO3/L)

(mg CaCO3fL) (ml) - ml ml ml

-1400 • , 3T ,qL. ,.D %to '-) wIg,

Sample alkalinity (B) Measured spike value (MV) % R =MV/SV x 100
(mag CaCO3/L).. MV = A - B (acceptable range.

(mg CaCO 3/L) = 75 to 125%)

Sample measurements:
'Sample volume Begin End Total Alkalinity

Sample number Sample ID (ml) ml ml ml Multiplier (me CaCO3/L1

.o01 i1.o "-,j-- .o. 4 .1 .3,i 12)104 -

o,%1140 -OS -3 8. A , . . 5".
o~l t-I.0s ____ , J~ t Iii,) •,oi ;3.. .3Z __

Ott I ,t r "fAtSa ,-ti'lo Uy o.• e) , 2 . -tA I 11.o, 0o-S - 12,1) d. o.--

01 Zo 0S 3A-34 ,0 - ,

Reviewed by: Date reviewed: [ r2.OC1

Page 68 of 102
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Envimnmita Teiting Solutions, Inc.

Page 3't4

Page +_off-•1

Time initiated
Time completed

• Analyst ! • ••,
Date analyzed 0q

Titrant normality and multinlier determination

Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO3IL

Titrate samples to
pH = 4.50 S.U.

pH of Normality Normality (N) of H2SO 4  pH Factor or Multiplier
Titrant check Begin End Total = (5 ml Na 2CO3 x 0.05)/E =(Nx 50000)/ 100 ml sample

i water:..= refere-n-ce• ""U 4-_--AI ml *ml' -0.25/E =N x 500
- 4.5 S.U. number number _ -.-_ _(acceptable range = 0.0180 - 0.0220) .......

I
!
i:
I

I
I
I
I
I

Sample Alkalinity %RPD =
Sample Sample ID volume Begin End Total Multiplier (mg CaCO3/L) ((S - D) /[(S+D)/2J} x 100
number (ml) ml ml ml (acceptable range = 10%)

0%1___0 2L __.) aI ) &P9L313.
Duplicate tA 0-,51O. 1 5 D

Matrix ke recovery: ,_.
Reference standard Spike value Sample Spike alkalinity (A)

number (SV) volume Begin End Total Multiplier (Ing CaCO3/L)

(mg CaCO3lL) (ml) ml ml ml

I ISample alkalinity (B) Measured spike value (MV) % R =;MV / SV X 1.00

(mg CaCO3/L) MV = A - B (acceptable range
(mg CaCOy'L) 75 to 125%)

13 R0" 1o3,51/.
Sample measurements:

Sample volume Begin End Total Alkalinity
Sample number Sample D "01 (ml) ml ml .ml Multiplier (mIg CaCO3AL)

4ol 3 4z q7,3 b.- Ili

6-50 Q___

oi•12•,• L .o 3•u _-_____ i.s'. q• _o__• •. iT-

4l L IO'*O CL- C I S.& Lila 0)N3. ''

[L3o i JOL)_ 30 e0131,P__ __

Reviewed by: Date reviewed: tI'L.0
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.1tofIc

Page 2.51
Page P

Time initiated
Time completed " ,

Analyst

Date analyzed L

Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO 3/L

Titrate samples to
pH = 4.50 S.U.

Duplicate sa pie precision:
Sample . Alkalinity %RPD=

Sample Sample ID volume Begin End Total Multiplier (mg CaCO3/L) {(S - D) tj(S+D)/2J) e 100
number (ml) ml ml ml (acceptable range 10%)

UtI 41f 2. I~ -:
Duplicate (B)

Matrix spike recovery: _ _ _ _"_ _

Reference standard Spike value Sample Spike alkalinity (A)
number (SV) volume Begin End Total Multiplier (ag CaCO3/L)I(mgCaCO3/L) (ml) m ml ml

Sample alkalinity (B) Measured spike value (MV) % R = MV /SV x 100 ,
(mg CaCO3/L) MV = A- B (acceptable range

(mg CaCO3/L) 75 to 125%)
" ~zo . i.,.".

Sample measurements:

Sample volume Begin End Total Alkalinity
Sample number , Sample ID (ml) ml ml ml Multiplier (mg CaCO3/L)

51,it f,.lgn i 08,b q0I .6 '0.* o-- J.9___4. 2 . q.z,.

• " ~~tr ~g~ "____-___ /• _____ _--_ __,

Reviewed by: Date reviewed: W 7

Page 70 of 102
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SEnvironmntal, TetnSo ltos Inc.

Page 2

Page of (

Time initiated

Time completed
Analyst &1' -]

Date analyzed-

Titrant normality and multinliar determinatioa

Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO 3/L

Titrate samples to
pH - 4.50 S.U.

I
I
I
I

...... no -li- -and It i . . . . . .
pH Normality Normality (N) of H2SO 4  pH Factor or Multiplier

Deionized Titrant check Begin End Total = (5 ml Na 2CO3 x 0.05)/E = (N x 50000)/1100 ml sample
.water re "ce standard ml ml ml 0.25/E = N x 500

= 4.5 S.U. numbe number _E_ (acceptable range = 0.0180 - 0.0220)
- -

Laboratorv control standard:

Reference standard True value S le Alkalinity (MV) % RS MV / TV x 100
number (TV) volu Begin End Total Multiplier (mg CaCO 3/L) (acceptable range

(mg CaCO3/L) (ml) ml ml ml = 90.to 110%)
100 -100

Duplicate sam le precision: .. .. __

Sample Alkalinity %RPD =
Sample Sample ID volume Begin End otal Multiplier (Mg CaCO3IL) [(S - D)/[(S+D)121) x 100
number (ml) ml ml _ (acceptable range = - 10%)

Duplicate (B) D

Matrix spike recovery•
Reference standard Spike value Sample Spike alkalinity (A)

number (SV) volume Begin End Total Multiplier (Mng CaCO 3/L)
_ (nm CaCO3/L) (ml) ml ml ml

Sample alkalinity (B) Measured spike value (MV) % R MV/S'x 10
(mg CaCO3/L) MV = A - B (acceptable rang"+

(mg CaCO 3/L) = 75 to 125%)

Sample measurements:
Sample volume Begin End Total Alkalinity

Sample number Sample ID (ml) ml ml ml Multiplier (Mg CaCO 3IL)

\-L-oai• a 7- A-i u I• q.5" 4t.2 (.0 - z•
1•- -VL-O•,' (h+ •~h I JJA.5tA ...• ~i z5.2 Ca

t•-•~o3 M. 1 jaz 8 5' i
_______ __ _ _ _ _ 4_ _ -33.1 36. 53)--_ _

=b - -

Reviewed by:
I f

Date reviewed: .iv L-C)9
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Envronmun onTa Inc

Page _. _

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCO3 L

Page lof

Time initiated [I•'IIZ I
Time completed )

Analyst -'ih- ]
Date analyzed L Ii 1

Titrant normality and multidler determination:
Titrant Normality check Begin End Total Normality (N) 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

I X 4.155 - IJA55WA0P, 0,O 10.0 10,0 0-02-0 20-0

Laboratory control standard.

Reference standard True value Sample Hardness (MV) % RS = MV / TV x 100j number j (TV). volume Begin End Total Multiplier (mg CaCO3/L) (acceptable range

(mg CoCO/L)) ml. ml ml =90 to 110%)

[ SJ-n 40 5 %0 0.0 tzI 7,0 4oO LO 100.1. j
Duplicate samp le precision:

Sample . - Hardness %RPD
Sample ..Sample ID volume Begin End Total Multiplier (mgCaCO3/L) ((S - D) /[(S+D)/21) x 100number I

numer ____________ (ml) ml ml ml ______

S__.__,o _ _____ 2c zo-o
Duplicate (B) 21, 0 D io '41

M atrix spike recovery: I___•

Reference standard Spike value Sample Spike hardness (A)
number. (SV) volume Begin End Total Multiplier (mg CaCO3/L)jC Bml) i ml ml

. 4 31,.. (Ml 13• 'ro- .4 1-•' 6-0 1w. .• •ot:

Sample hardness (B) Measured spike value (MV) % R MV/ SV x 100
(mg CaCO3IL) MV = A - B (acceptable range(mg CaCO3/L) = 75, to 125%)

-to .00o-ol..
Sample measurements: ______ _____ ________

Sample volume Begin End Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier - (mg CaCO3 /L)

TV =ND Blank(should be= 0 mg CaCO3/L) 0'0 010 010.) _0-,0 ___ -_,

11. %1 c H W? -,?,o 2-3,0 106o 'AS-zf____

i .4 " AOU' 52.-0 fa- _0 - "

______~_ Cfats41A j. O 1 DO

o'kita...c. -fe1t. ( _ _ _ 4U.- 0,3 L,.o
'50 %%It.ok eem1 - pl, In 00 -.9 3. 1 (s) I

It to c _ ___ I0,1 . QO .

0~U4O4 e32 _______ 5-2-
I
I

Pulge l72Y fil/c *Jtrant is used, sample must be diluted.
Reviewed by: Date reviewed I- wi~s.o9

SOP C7 - Exhibit C7 1, revision 06-29-09



4. 1 ,

Page _ _

Page 2 - of_

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCOIL

Analyst L7 .X7, I]
Date analyzed \ 'S .0911

Tm n tly and.multipliler determination:

Time initiated

Time completed

I.Ii'
I
I
I

Titrant Normality che- Total Normality (N) of EDTAk pH Factor or Multiplier
reference standard ml - ml m 0.21E = (N x 50000)/50 ml sample
number number (E) (accepta. - 18 - 0.0220) = N x 1000

Laboratory control standard:

Reference standard True value Sample Hardness (MV) % RS = MV /TV x 100
number (TV) volume Begin• End Total Multiplier (mg CaCO3IL) (acceptable range

(Ing CCOV/L) (ml) ml ml ml =90 to 110%)

2i40 50 i.9 2 20o. 400,O'U.

Duplicate sample precision:__________________

Sample Hardness %RPD =
Sample Sample ID volume Begin End Total Multiplier ((mg CaC0 3/L) {(S - D) /[(S+D)/21) x 100
number - (ml]) ml ml ml

,__,_ _ 5"-D rn-o as5 0,- 2o.0 S -
Duplicate(B)t2 O D -

Matrix spike recovery:

Reference standard Spike value Sample Spike hardness (A)
number (SV) volume Begin End Total Multiplier (Mg CaCO3IL)

(mg CaCO3/L) (ml nm ml ml•AS S-Yý 0 .50 . I-so Z.• ooo 5"

Sample hardness (B) Measured spike value (MV) % R = MV / SV x 100
(nmg CaCO3L) MV = A -. B (acceptable range

S(mg CaCO3/L) =75 to 25%)

.. oo voo'o.
Sample measurements:

Sample volume Begin End Total .. Hardness

Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCO3/L)

TV- Blank "-_
(should be = 0 mg CaCO3/L)

,. "0 h0 5 0. 2,o
_pily.A-e, 11"i - : I (ss. -•. 2 ,- .)

t•\ICA2'1'jE4 ,tl r• 14-0 16.5 1,.3 _o
t.•,iOR ei. Sh,,n ,l 18 • . 1 2,i L .

- -L

I
!

PAO: 73.j?95fiY trant is used, sam'ple must be diluted. Reviewed by: Date reviewed Jk-j"S-'0
SOP C7 - Exhibit C7. 1, revision 06-29-09



WET
En'Wronmeptl oTesting Slt"~c

Page IL

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCO3/L

Page _ _of_ _-

Time initiated C'.)Cl

Time completed 1 45

Analyst L ,S (_
Date analyzed II ' 0oq

Titrant normalit and multiplier determination:
Titrant Normality check Begin End Total Normality (N) of.EDTA pH Factor or Multiplier

reference standard ml ml ml 0 0.21E = (N x,50000)/50 ml sample
number number (E) (acceptable range = 0.0180 - 0.0220) = Nx 1000

Laboratory control standard:
Reference standard True value Sample Hardness (MV) %RS=MV/TVx 100

number (TV) volume Begin End Total Multiplier. (rag CaCO3/L) (acceptable range
(mg CaCO31L) (ml) ml ml ml =90 to 110%)

I70S 7-F 40 50 to.?) Iq A o.4 ;,9

Duplicate sam ple precision:
Sample IHardness %RPD

Sample Sample ED volume Begin End Total Multiplier (mg CaCO 3JL) {(S -D)/(S+D)/2j) x 100
number _________-(ml) ml, ml ml ___________

, Duplicate (B) . . D
W- 1 .L -4.

Matrix spike recovery: _
Reference standard Spike value Sample Spike hardness (A)

number (SV) volume Begin End -Total Multiplier (mgCaCO 3/L)
(mg CaCO 3/L) (ml) ml mI ml

I Sample hardness (B) Measured spike value (MV) % R = MV/. SV x 100
(mg CaCO3/L). MV = A - B (acceptable range,

(mg CaCO 3/L) = 75 to 125%)

Sample measurements: ......

Sample volume Begin End Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (ma CaCO3/L)

TV = ND Blank __
(should be=0 mg CaCO3fL) • 30 •3• %0 c. 0

11-_%-1-_ 05_ A M Vf SO I 3.v ,,4• ,_4.4 90
I- l']-O9] 6SLQ _____•~q g3.• - •q- - . -

•\-•-•-o ~~~1 0 *a•,•••• o
30.0~-& ;1. 4~.2, 16-Q-

v\ Iok. A_ _ 4.- _1+2 4.2.._ _ _ _ _

P~f cot.1 1 A 1019 (f.q § 1,0-60 V- 63
-

so,

pUg 14•'.•2fi trantis used, sample must be diluted. Reviewed by: I kA Date reviewed li " iiiii
SOP C7 - Exhibit C7.1, revision 06-29-09



+ . I t

Page 2o

Page Q of -

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCO3/L

Time initiated

Time completed

h:Ttian• mall tiv nd multidller determination:

I
I
I
I
.1
I

•it-;:"; -'M,&Unlity check Begin End Total Normality (N) of EDTA pH Factor or Multiplier
refereiiffie ;-r- . .. tndr l .! ml.=02/= (N x 50000)150 mlI sampleI reeee ýstandard0./number number (E) (acc-epTa - 0_0220). =Nx 1000

Laboratorv control standard:

Reference standard True value Sample Hardness (MV) % RS = MV /TV x 100
number (TV) volume Begin End Total Multiplier (mg CaCO3/L) (acceptable range

(mg CaCO3/L) (ml) ml ml ml =90 to 110%)

40 50 +c'l

Duplicate sam ple precision:

Sample Hardness %RPD =

Sample Sample ID Volume Begin End Total Multiplier (mg CaCO3/L) {(S - D)/[(S+D)/21} x 100

number (ml) ml ml ml

o~lQ ~ 1 ea~ 10 n4 I UI Al S &oz6
Duplicate (B)07 t 4__ D 3 %012

. - p-1 Ay - 4 I - .

Matrix spike recov Y -

Reference standard Spike value Sample Spike hardness (A)
number (SV) volume Begin End Total Multiplier (mg CaCO3IL)

(mg CaCO3/L) (ml) ml ml ml

Sample hardness (B) . Measured spike value (MV) % R = MV / SV x 100.

(mg CaCO3/L) MV = A - B (acceptable range
(mg CaCO3/L) = 75-to 125%).

Sample measurements: ______

Sample volume Begin End Total Hardness

Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCO3/L)

TV -_ Blank

o,•\ 'ao.L- V3'A itocb ir+- -4-+.y 3-. 3.G- t2) R.'.. L)4.C•,

0- -3 ____5 4A 4o L I
OctA ~. ~ ~ ) A I I it ~

Otm .0tPq10 U1liýrLi 1,0 *1 q o-2i

Ot Iill. 10 s______ ______ it I_ ~L
0___) _ ni ~ II~ - --037 .

Pj lf75 btqf ilant is used, sample must be diluted. Reviewed by: [ . C Date reviewed

SOP C7 - Exhibit C7.1, revision 06-29-09
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ETS) " E n v iro n m e n ta l T e l lin g S o ut io n s. n .

Page 2.I

Page 3 of 14

.Time initiated `.. ]

Time completed

Total Hardness (SM 2340 C)
RL 1.0 mg CaCO 3/L

Analyst 5,7II I7
Date analyzed II.-,-A Oct I

Titr'rýElrýme1IJ d multiolier determination:

n

I
I

Titrant Normality check Begin -E-d- Normality (N) of EDTA pH Factor or Multiplier
reference standard ml ml. ml = (N'x 50000)/50 ml sample
number number (E) (ac.ceptable rxnge =0.01800.022 X 1000

Laboratory control standard:

Reference standard True value Sample Hardness (MV) % RS = MV /TV x 100
number (TV) volume Begin End Total Multiplier (mg CaCO31L) (acceptable range

(mg CaCO3/L) (ml) ml ml ml =90 to 110%)

,,5- A- 4- (. -+

Duplicate sai le precision:

Sample Hardness %RPD =
Sample Sample ID volume Begin End Total Multiplier (mg CaCO3/L) ((S - D) /[(S+D)/21} x 100
number _(tl) ml ml ml .

eft 1,110ca.1WA -$_5 i I q"5, Ic~l~I-I 1 02, S 0
f Duplicate (B) . D

...... X ý 1 .t, L70.• tA-o.4

Matrbx spike recovery: . t O.4 1,5
Reference standard Spike value Sample Spike hardness (A)

number (SV) volume Begin End Total"! Multiplier (01g CaCO3/L)
(mg: CaCO31L) (ml) ml !ml ml

___ _ Lo *. -j . Q4 c.; 3.4 t2) ' ISO

Sample hardness (B) Measured spike value (MV) % R = MV / SV x 100
(mg CaCO3/L) MV = A - B (acceptable range

(mgCaCO3/L) = 75 to 125%)

'5.
Sample measurements:

Sample volume Begin End Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCO3 .L)

Bl1ank
Tv-~,__ _ ( (should be = 0 mg CaCO 3/L) _ _ _-

p"o IIal . . A Jmr I _____f, ,- IQ4..5 72, t .4 062 _

0% ,3 It.. .. -OS jq.b 1.; -"s

oM'l 111.6 311~~n8vi . j 311.3 1-ý Loci

0'i iztc -O0 3 ý1-61A-,. .1A 0j i

I
!

P•i•v: 617tftliO trant is used, sample must be diluted. Reviewed by: I "-'.-. Date reviewed [I. 1 1

SOP C7 - Exhibit C7. 1, revision 06-29-09
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Page ,Q

Page .-4 of L4

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCO3 /L

Analyst I 7]
Date analyzed L- ,I•-III

Time initiated

Time c6mpleted -44

Laboratory control standard:
Reference standard True value Sample Hardness (MV) % RS = MV / TV x 100

number (TV) volume Begin End Total Multiplier (mag CaCO3/L) (acceptable range
(Ing CaCO3/L) (ml) ml ml ml =90 to t10%)

SI,3s'-7. • 40,50 A+t° -q-3 1. 08 ,70. j .... rA5

Duplicate sample precision: Ii

Sample Hardness %RPD=
Sample Sample ID volume Begin End Total Multiplier (mng CaCO3AL) ((S- D) /[(S+D)/21} x 100
number ._.. (ml) ml ml mlV "_ •

Duplicate (B) U 0- -, __-.___ .__. _D-'1 _,

Matrix spike recovery: "

Reference standard Spike value Sample Spike hardness (A)
number (SV) volume Begin End Total Multiplier (mg CaCO 3IL)

(mg CaCO3/L) (ml) ml ml ml

Sample hardness (B) Measured spike value (MV) % R MV /SV x 100
(rag CaCO3/L) MV = A - B (acceptable range

(In CaCO•IL) = 75 to 125%)

Sample measurements:

Sample volume Begin End Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier rCaCO3/L)

TV=
NL(shoud be -- 0-m_ _aO_ _b,/Cz•'•• z6"0D. ! . D ,

•u~oo. •'•v I.. ,.• ') ..• •..l " •L
'12 C1 13~ )59 1.0 •

I•)•Lgid•5"13.C1 15I~c ..1 I ,A q

I
Iftef7ýtf rSant is used, sample must be diluted. Reviewed by: Date reviewed .t -0 cj

SOP C7 - Exhibit C7. 1, revision 06-29-09
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* U Pimephales promelas
* - - S Chronic Reference Toxicant Control Chart

IOrganism Source: Aquatox, Inc.
Environmental Testing Solutions, Inc.

1.0

0.8

USEPA Control Limits (± 2 Standard Deviations)

I. . . . . ..I I I .1 .... .I.I.I. I I I I I I I

I

0.6

0.4

t-

1.2

1.0

0.8

0.6

0.4

1.2 L b a oI I I I I I I I I I I I I i I

Laboratory Warning and Control Limits (10 th and 25t Percentile CVs)

1.0 H

0.8

0.6

0.4

.. ............. ............................. ... .. .. .... ... ... .. .... .. ... .. .. .........

Test date

7-day IC2 . = 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 25)

Warning Limits (mean IC 25 ± SA.10 or SA.75)

............. Control Limits (mean IC ± S S or 2 Standard Deviations)
Page 79 of A12 25 A.90.



ETS
Environmental Testing Solutions, Inc.

Test number Test date 7-day ICas CT
(gil, KCI) (g/L KCI)

Pimephales promelas
Chronic Reference Toxicant Control Chart

State and USEPA Laboratory Laboratory

S Control Limits S&ID Warning Limits S&25 Control Limits

CT-2S CT+2S C7 - SAA. CT + S&10 CT-S,5 •CT+S,iS

USEPA
S&75  Warning Limits SA30

CT - SA.75 CT + SAM

USEPA
Control Limits

CT - SA.90 CT + S~qe
CV

.1

2
3
4
5
6
7

8
9
10
11
12
13
14
15
16
17
18
19
20

02-25-09 0.76
02-27-09 0.72.
03-03-09 0.75
03-10-09 0.79
03-10-09 0.77
04-14-09 0.70
04-21-09 0.80
05-05-09 0.69
05-12-09 0.75
06-09-09 0.76
06-18-09 0.78
07-07-09 0.72
08-04-09 0.78
08-11-09 0.81
09-15-09 . 0.72
10-06-09 0.78

o0-14-09 0.77
10-28-09 0.73

.11-03-09 0.67
11-17-09 0:79

0.74
0.74
0.75
0.76
0.75
0+76
0.75
0.75
o.75
0.75
0.75
0.75
0.75
0.75

'0.75

0.76
0.75
0.75
0.75

0.03 0.68 0.80 0.09 0.65
0.02 0.70 0.79 0.09 0.65
0.03 0.69 0.81 0:09 0.66
0.03 0.70 0.81 0.09 0.67
0.03 0.68 0.82 0.09 0.66
0.04 0.68 0.83 0.09 , 0.66
0.04 0.67 0.83 0.09 0.66
0.04 0.67 0.82 0.09 0.66
0.04 0.68 0.82 0.09 0.66
0.04 "068 .0.82 0.09 0.66
0.04 0.68 0.82 0.09 0.66
0.04 0.68 0.82 0.09 0.66
0.04 0.68 . 0.83 0.09 0.66
0.04 0.68 0.83 0.09 0.66
0,04 0.68 0.83 0.09 0.66
0.04 0.68 0.83 0.09 0.66
0.03 0.68 0.82 0.09 0.66
0.04 0.67 0.83 0.09 0.66
0.04 0.67 0.83 0.09 0.66

0.83 0.15 0.58
0.83 0.16 0.59
0.85 0.16 0.60
0.85 0.16 0.60
0.84 0.16 0.59
0.85 . 0.16 0.60
0.84 0.16 0.59
0.84 0.16 0.59
0.84 0.16 0.59
0.84 0.16 0.59
0.84 0.16 0.59
0.84 0.16 0.59
0.85 0.16 0.60
0.84 0. 16 0.59
0.84 0.16 P.60
0.85 0.16 0.60
0.84 0.16 0.60
0.84 0.16 0.59
0.84 .0.16 0.59

0.89
0.90
0.91
0.92
0.91
0.91
0.90
0.90
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91

0.28
0.28
0.29
0.29
0.28
0.29
0.28
0.28
0.28
0.29
0.28
0.29
0.29
0.29
0.29
0.29
0.29
0.28
0.29

0.46
0.46
0.47
0.47
0.46
0.47
0.46
0.46
0.46
0.47
0.46
0.47
0.47
0.47
0.47
0.47
0.47
0.46
0.47

1.02
1.02
1.04
1.05
1.03
1.04
1.03
1.03
1.03
1.04
1,03
1.04
1.04
1.04
1.04
1.04
1.04
1.03
1.04

0.33
0.33
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34

0.34
0.34
0.34

0.41
0.41
0.41
0.42
0.41
042
0.41
0.41
0.41
0.41
0.41
0.41
0.42
0.41
0.41
0.42
0.41
0.41
0.41

1.07 0.04
1.08 0.03
1.09 0.04
1.10 0.04
1.09 0.05
1.10 0.05
1.08 0.05
1.08 0.05
1.09 0.05
1.09 0.05
1.08 0.05
1.09 0.05
1.09 0.05
1.09 0.05
1.09 ..0.05
1.10 0.05
1.09 0.05
1.09 0.05
1.09 0,05

Note: 7-d IC2s = 7-day 25% inhibition concentration. An estimation.of the concentration of potassium chloride that would cause a 25% reduction in Pimephales growth for the test population.

CT = Central tendency (mean IC25).

S Standard deviation of the IC25 values.

Laboratory Control and Warning Limits
Laboratory control and warning limits were established using the standard deviation of the IC25 values corresponding to the 10th and 25th percentile CVs. These ranges are more stringent than the control and warning limits
recommended by USEPA for the test method and endpoint.

SAM, = Standard deviation corresponding to the 10" percentile CV. (SA.o = 0.12)

S^.2s = Standard deviation corresponding to the 250 percentile CV. (SA25 = 0.21)
USEPA Control and Warning Limits

S,.7s = Standard deviation corresponding to the 75' percentile CV. ( SA,75 = 0.38)

SA_90 = Standard deviation corresponding to the 90 b percentile CV. (SA0 = 0.45)
CV = Coefficient of variation of the IC23 values.

USEPA. 2000. Undestanding and Accounting for Method Variarilny in Whol Effluent Toduty Applicafonis Under the Natinal Poltalnt Discharge Eliminaon Program. EPA-33-R-00-003. US Eaviromota Proteco Agency, Cocom6 , Oi_

Orgamisms ob=ioedf!eon Aqwaio Jar. atox I 1- 17-09



Precision ofEndpoint Measurements

.T S 0Pimephales promelas

.... . Chronic Reference Toxicant Data
Environmental Testing Solutions,'Inc.

- Test number
Control Control MeanTest date Survival Growth CT CV CT MSD PMSD CT

II for Control Growth
(mg/larvae)

(mg/larvae)
for Control

(10) Growth CV (%) (%) for PMSD (%)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

02-25-09
02-27-09
03-03-09
03-10-09
03-10-09
04-14-09
04-21-09
05-05-09
05-12-09
06-09-09
06-18-09
07-07-09
08-04-09
08-11-09
09-15-09
10-06-09
10-14-09
10-28-09
11-03-09
11-17-09

100
100
100
100

100
100
100
100
100
100
100
100
100
100
100

97.5
100
100
97.5

0.659
0.578
0.664
0.661
0.696
0.671
0.642
0.805
0.717
0.703
0.790
0.763
0.692
0.583
0.723
0.894
0.758
0.855
0.757
0.825

0.618
0.634
0.640
0.652
0.655
0.653
0.672
0.677
0.679

0.689
0.696
0.695
0.687
0.690
0.702
0.706
0.714
0.716
0.722

8.2
6.8
8.1
6.8
8.8

10.3
8.3
7.9
7.0
2.5
6.7
5.7
6.2
8.0
9.6
12.9
7.6
6.5
7.1.
8.3

7.5
7.7
7.5
7.7
8.2
8.2
8.2
8.0
7.5
7.4
7.3
7.2
7.2
7.4
7.7
7.7
7.7
7.6
7.7

0.07
0.08
0.08
0.09
0.09
0.08
0.07
0.07
0.06
0.08
0.09
0.11
0.07
0.05
0.08
0.12
0.14
0.10
0.07
0.10

11.1
13.1
12.3
12.9
12.6
11.4
11.2
8.4
8.9
10.7
11.7
14.2
10.7
9.3

10.4
13.2
18.3
12.0
8.8

11.8

12.1
12.2
12A
12.4
12.3
12.1
11.6
11.3
11.3
11.3
11.5
11.5
11.3
11.3
11.4
11.8
1 1.8
11.6
11.7

• ? Note: CV = Coefficient of variation for control growth.
Lower CV bound determined by USEPA (10'h percentile) = 3.5%.
Upper CV bound determined by USEPA (90' percentile) = 20%

MSD = VMinimum 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 (90d' percentile) = 30%.
CT = Central Tendancy (mean Control Growth, CV, or PMSD)

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 EnvironmentalProtection Agency, Cincinnati, OH.
USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent ToxicityTest Methods, Volumes I and 2
Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH.

Organisms obtainedfrom Aquatox, Inc. atoxl 1-17-09
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Environmental Testing Solutions, Inc.

Pimeph ales promelas
Chronic Reference Toxicant Control Chart

Precision of Endpoint Measurements
Organism Source:. Aquatox, Inc.

1.25 I I I I I I I I I I I I I I
I I I I I I I I I I I " I

A

o

1.00

0.75

0.50

0.25

...... ...........................................
......................

........... .. . ........ ......... .. ..........

...... ........ ... ... . ... .... ....... . . .. ... .... ... .... ... ....
.......... ... ..................... ........................

USEPA Acceptance Criteria I(> 0.25 mg per surviving larvae)
I !

I I I I I I I I I .I I I I I I I -

30

.10
20

o 0

. 30

I I I I I I I I I I I .I I I I-I I I -

Kentucky Acceptance Limit (< 30.0%)

* I "1 I f I* I I I 1I I1 , I I I I i I I I I I -

C

S I I I I I . I I I I I I I I ' I I I ' 1 I I , I

USEPA Upper PMSD Bound (9 0th percentile< 30.0%)

20

10

0 "1 , I - ' I I 1 I . 1 1 1 1 I I I I I I I I I

Test date

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.

S-. -Central Tendency (mean Control Growth, CV, or PMSD)
.......... Pagt"tylu its (mean Control Growth, CV, or PMSD •= 2 Standard Deviations)
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4
I
I
I
I!

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

Species: Pimephales Dromelas
PpKCICR Test Number: 1

Dilution preparation information: Comments:
KCI Stock INSS number: I tm "4"2..--
Stock preparation: 50 g KCI/L:

Dissolve 0 g KCI in -L Milli-Q water.
Dilution prep (mg/L) 450 600 750. 900 1050

Stock volume (mL) 9 12 15 18 21

Diluent volume (mrL) 991 988 985 982 979

Total volume (mL) 1000 1000 1000 1000 1000

Test organism information: Test information:
Organism age: Lo ,Ws "OWe?_. Oý_b Randomizing template: PJ APL.4-
Date and times organisms \ Ij OO Incubator number and a
were born between: shelf location: -
Organism source: ' t . l Artemia CHM number: 0k MA i 1L

Drying information for weight

determination:
Transfer vessel pH = S.U. Temperature = °C Date / Time in oven: - t%46
information; I. 'A6 VA, (o Initial oven temperature: " -

Average transfer volume: Date / Timeout of oven: -40
01 Final oven temperature: , ".L

Total drying time: "4. IAOIu

I
I
I

I
I
I
I
I
I
I

I
Daily feeding and renewal information:

Day Date Morning feeding Afternoon feeding Test initiation, renewal, MHSW
"__or-terniination batch used

Time Analyst Time Analyst Time Analyst

-- -t-lt Ot

0 v 101-(A_ ____ vMO.&.J. t6~4\- V2~AI

3 11- I L".-O. od'o0 0 LAL• tO t4 I I- 1._•__ actS

6 1 .-. ,o. Ao to" I . %) v ,, A? I-ri.o.

7 it-24.01'

Control information: Acceptance criteria Summary of test endpoints:I Mortality:. :5 20% 7-day LC•_• 81.__ . -
Average weight per initial larvae: " Cg 7.5 NOEC
Average weight per s urviving larvae: O.8•S 0.25 mlarvae LOEC so

ChV (Ad/. X
ChV.... -

Page 83 of i102 SOP AT2I - Exhibit AT2 1. 1, revision 04-01-09



Envumnmenatl~aIng Solu n, Inc

Page 2 of 5

Species: Pimephales Dromelas PpKCICR Test Number: I 9

Survival and Growth Data
Day Control 450 in KCVL 600 in KCVL

A B C D E F G H I J K L
0

I/0 /0 10 /0 /0 i //0 /0
1o /6 0 t0 /0 /6 to /t to /0 /O /0

2 /0 to 10 t0 to 10 10 to

o_ to I /A /0 (j /0 /0 /0 /Q 10 /0 I0
... 4 . t o L-) I0 C) I,• L0 Ib j0 ( o . t o

5 (t I ID 3 N j it) i 10 It) '0 10 10

4k JO :0 ' j O .C .10 j' '0 lO. to

A " Pan weight (rmg) .

Tray color code:: y4•.ov)
Analyst: Y I--..O i o l3.S .1 IN.q•c, ).." .6 r5., IH.p\ /q.5", I)3.O, 7q.'*

Date: 0--•"z ---0-• -""
B = Pan + Larvae weight(mg)
Analyst: V ). . '2.M •'f- . 21.•3 ZA.21.3 ?7 1 2 -.O 1 -.,Z 7k.\- Z2. X3
Date: "2.- 0" o
C = Larvae weight (mg)

Weight per initial number
of larvae (mg)
= C / Initial number of larvae '6* No N

0' 0
Average Percent
weight per reduction
initial from control 0. L
number of (%)
larvae (rag)

o-I, !5- - 1 0~ m

Comment codes: c = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
Ig = unusually large, d&r = decanted and returned, w =wounded.

Calculations and data reviewed:

Comments:

Page 84 of 102 SOP AT21 ' Exhibit AT2 1. 1, revision 04-01-09
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Species: Pimephales promelas
PpKCICR Test Number: 0 3

I-

I

Comment codes: c = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
Ig = unusually large, d&r = decanted and returned, w = wounded.

Calculations and data reviewed:

Comments:

SOP AT21 - Exhibit AT2 I. 1, revision 04-01-09Page 85 of 102



'• Environmental Testing Solutions, Inc.

Pimephalespromelas Chronic Reference Toxicant Test
EPA-821-R-02-013, Method 1000.0

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

Test nuamber. PpKCICR #193

Test data: November 17-24, 2009

Revebwed by: N

Ceareat (mQL Repae fiditi nuer uz Sial of anatere A ight B - Pan + Larve Larvawe lgit (mai Weightt / Suavnvt Mtr .wright/ Cofficeit dvariati Wcia Weightb Ila italt mber Mes mviydt weight/ tatiual -Coefficent a Penr,. reductioa bamm
KCI) laryae lar-M (-W weight (mt) -A-8 astee larvat(ama) SaSiviatnamberd t i -t. * r •, ef laraeft(mg) (%) aamaero'barve varlado. (%) comra (%1

larvae (.4g) 06- r.) (%) (mg)

A 10 I0 13.90 22.97 9.07 0.907 0.907

Control B _ 0 10 15.09 23.14 8.05 0.805 -0845 5.2 97.5 0.825 8.3 Notapplicable
C 10 10 13.58 22.01 8.43 0.843 0.843

D 10 9 13.21 20.65 7.44 0.827 0.744

E 10 9 14.99 22.02 7.03 0.781 0.703

450 F I0 10 13.74 21.33 7.59 0.759 0.803 5.2 0.759 97.5 0.783 8A 5.1
G 10 t0 12.68 21.22 . 8.54 0.854 0.854
H 10 -10 1251 . 20.67 8.16 0.816 0.816

1 10 9 14.11 21.90 • 7.79 0.865 . 0.779

600 1 10 10 14.50 22.98 8.48 0.848 0.826 9.1. 0.848 95.0 0.783 7.0 5.1
K 10 10 14.06 21.21 7.15 0.715 0.715
L 10 9 14.34 22.23 7.89 0.877 0.789
M .10 8 13.48 20.32 6.84 0.855 0.684
N lo 7 14.64 20.95 6.31 0.901 0.631

750 0 10 9 13.84 22.43 .8.59 0.954 8 0.859 7
P 10 7 14.21 20.40 6.19 0.884 0.619
Q 10 4 14.79 19.12 . 4.33 1.083 " 0.433

900 R I0 5 15.29 19.54 . 4.25 0.850 0.892 14.4 0.425 42.5 0.378 15.7 54.2
S 10 _ 4 "13.62 16.82 3.20 0.800 0.320
T 10 4 14.31 17.65 3.34 0.835 0.334
U 10 2 15.18 16.73 . 1.55 0.775 0O.IS5

1050 V 10 I • 15.72 16.90 1.180 0.894 .21.8 0.118 17.5 0.149 15.0 81.9
W 10 2 14.42 15.95 1.53 0.765 0.I53 1 .
_X 0 2 14.73 16.44 1.71 0.855 0.171

Damnett's MSD value:
PMSD:

0.0975
11.8

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 cas be declared statistically significant in a whole effluent toxicity test-
Lower PMSD bound determined by USEPA (IOth percentile) = 12%.
tUpper PMSD bound determined by USEPA (90th percentile) = 30%.

Lower and upper PMSD bounds were detensmnd from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory Variability Study (USEPA, 2001 a; USEPA, 200 1b).

USEPA. 2001 a, 200 1 b. Final Report: Interlaboratmy Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes I and 2-Appendix. EPA-821 -B-01-004 and EPA-821 -B-01 -005. US Environmental Protection Agency, Cincinnati, OH.
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Statistical Analyses

"-4
Larval Fish Growth and Survival Test-7 Day Survival

Start Date: 11/17/2009 Test ID: PpKCICR Sample ID: REF-RefToxicant
End Date: I 1/24/2009 Lab ID: ETS-Envir. Testing Sol- Sample Type: KCL-Potassiun chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:
Conc-mg/L 1 2 3 4

D-Control" 1.0000 1.0000 1.0000 0.9000
450 0.9000 1.0000 1.0000 1.0000
600 0.9000 10000 1.0000 0.9000
750 0.8000 0.7000 0.9000 0.7000
900 0.4000 0.5000 0.4000 0.4000

1050 0.2000 0.1000 0.2000 0.2000

Transform: Arcsin Square Root "I-Tailed Number Total

Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number
D-Control 0.9750 1.0000 1.3713 1.2490 1.4120 5.942 "4 1 40

450 0.9750 1.0000 1.3713 1.2490 1.4120 5.942 4 0.000 2.410 0.1471 1 40
600 0.9500 0.9744 1.3305 1.2490 1.4120 7.072 4 0.668 2.410 0.1471 2 40

*750 0.7750 0.7949 1.0846 0.9912 1.2490 11.294 4 4.696 2.410 0.1471 9 . 40
*900 0.4250 - 0.4359 0.7099 . 0.6847 0.7854 7.091 4 10.836 2.410 0.1471 23 40

*1050 0.1750 0.1795 0.4282 .0.3218 0.4636 . 16.570 4 15.451 2.410 0.1471 33- 40

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilks Test indicates normal distribution (p > 0.01) 0.91163939 0.884 -041184496 -0.6290117
Bartletts Test indicates equal variances (p = 0.82) 2.20082235 15.0862722
Hypothesis Test (-tail, 0.05) NOEC LOEC ChV TV MSDu MSDp MSB - MSE F-Prob df
Dunnett's Test 600 750 670.820393 0.07612662 0.07923945 0.63093674 0.00745088 7.3E-12 5,18
Treatments vs D-Control

Maximum Likelihood-Probit
Parameter Value SE 95% FiducialLimits Control Chi-Sq Critical P-value Mu Sigma . Iter
Slone 11.90075 2.02798845 7.9258926 15V8756075 0025 0.02529665 7.81472778 1 2.94271355 0.08402832 3
Intercept
TSCR
Point
ECOI
EC05
ECIO
ECI5
EC20
EC25
EC40
EC5O
EC60
EC75
EC80
EC85
EC90
EC95
EC99

-30.020498

0.02489373

Probits

2.674

3.355

3.718

3.964
4.158

4.326
4.747

5.000

5.253

5.674

5.842

6.036
6.282

6.645

7.326

5,96965262 -41.721018 -18.319979
0.0167698 -0.0079751 0.05776254

mr/ol 95% Fiducial Limits
558.771764 439.30398 632.540335
637.528005 533.944092 700.273975
683.954056 591.864566 740.053467
717.172783' 633.972402 768.743169
744.720889 669.099597 792.886858
769.196521 700.275338 814.793373
834497847 781.392728 877.222284
876.422566 829.69787 922.532758
920.453569 875.571987 976.186221
998.595923 946.148753 1085.24501

1031.4153 973.075482 1134.89329
1071.03413 1004.29166 1196.99431
1123.05276 1043.78666 1281.46378
1204.83569 1103.60002 1419.80285
1374.65171 1222.28693 1724.95223

Organisms obtained from Aquatox, Inc. atoxll1-17-09



1. Environmental Testing Solutions, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth
Start Date: 11/17/2009' Test ID: PpKCICR Sample ID: REF-Ref Toxicant
End Date: 11/24/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test.Species: PP-Pimephales promelas
Comments:
.Conc-mgnL 1 2 3 4

D-Control 0.9070 0.8050 0.8430 0.7440
450 0.7030 0.7590 0.8540 0.81.60
600 0.7790 0.8480 0.7150 0.7890.
750 0.6840 0.6310 0.8590 0.6190"
900 0.4330 0.4250 0.3200 0.3340,

1050 0.1550 0.1180 0.1530 0.1710

Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

D-Control 0.8248 1.0000 0.8248 0.7440 0.9070 8.285 .4 0,8248 1.0000.
450 0.7830 '0.9494 0.7830 0.7030 0.8540 8.441 4 0.933 2.180 .0.0975 0.7830 0.9494
600 0.7828 0.9491 0.7828 0.7150 .0.8480 '6.959 4 0.939 2.180 0.0975 0.7828 0.9491
750 0.6983 0.8466 0.6983 0.6190 '0.8590 - 15.872 4 0.6983 0.8466
900 6.3780 0.4583 0.3780 0.3200 0.4330 15.676 4 "0.3780 0.4583

1050 0.1493 0.1810 0.1493 0.1180 0.1710 14.966 4 - 0.1493 0.1810

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93505901 0.805 -0.079593823 -1.15766298
Bartletts Test indicates equal variances (p = 0.93) . 0.14925823 9:2103405
Hypothesis Test,(1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnetts Test .600 >600 0.09751355 0.1.1823407 0.002338083 0.00400172 0.57733494 2,9
Treatments vs D-Control

Linear Interpolation (200 Resamples)

Point' . mg/L SD 95% CL(Exp) Skew
IC05*
ICI0
IC15

IC20
IC25
IC40
IC50
* indicates IC esti

•444.48 171.45 43.33 936.54 -0.1280
671.85 93.51 216.91 825.1.1 -1.2941'
745.05 48.64 . 537.03 808.42 -0.9607
768.01 29.70 646.35 819.59 -1.0239
787.32 20.62 712.96 835.30 -0.5410
845.27 13.72 797.28 882.88 -0.0132
883.90 13.24 846.50 930.45 0.3616

mate less than the lowest concentration

Organisms obtained from Aquatox, Inc. atoxl1 1- 17-09



I

3 5mmeUThtn~~fn~ Page 4 of 5

Species: Pimephales promelas PpKCICR Test Number: 113

Daily Chemistry:
Day

Concentration Parameter

Conductivity
(;ImhoS/Cm.

CONTROL Alkalinity
(mg CaC- 3/L)
Hardness
(mg CaCO3/L)
Temperature •.•

DO (C• ._)

450 mg KCV/L Conductivity
450 ng CUL (wnhboslcm). 11 O

Temperature :A6

600 mg KCI/L Conductivity I 3
(pnihos/cM)
Temperature -U.0 M4, 14.

pH (S.U.) ______ T-U
750 mg KCI/L Conductivity . I Uqo

Temperature I A 7

_--.-:--0')

DH (S.U.) q,& , H -4.. I H 7-99 I -. -l _1L

DO (regL)

1050 mg KCI/L Conductivity I
(jgamhos/cm) - I

I'l 0 t23

Temperature
(oC)
Conductivity 6.k 10

STOCK (umhos/cm)

Initial Final I

Page 89 of 102
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Page 5 of 5

Species: P"mephales promelas PpKCICR Test Number: 0_.3

... .....-- __ _ _ D ay .. ..
3 45 6

_______ Analyst-mn' Ua LPp

Concentration Parameter

[Conductivity

-(gmhos/cm) -~Z3()334

CONTROL Alkalinity.
(mg CaCO3/L)tl
Hardness

emg CaCOt/L
Temperature

pH (S.U.) 1.

D (mgp ) 0 AA
450 mng KCI/L Conductivity 1 1(grtnhos/cm) 1(30

Temperature 14 1 M, It V " " "l..(00)

PH (S.U.) 7-172 /. L~q •,L -4•.69L •Z• ",• ,7600 mg KCI/L Conductivity 14I3o(Arnihos/cm)
Temperature -IA.*.% -. '.

________(
0 c)

PH (S.U.) v• 7.I "./O z. .3 '9_• '.•. "t

-DO (mg/L) Q1. (01 610

750 mg KCIIL ductivity 0(P 0

Temperature .• . -'q "• '-'4 -.•a "q~ "A"1 2'.'1" ,A-(ýiimhos/crn)

Temperature V 7

900 mg Conductivity I-.. 1. Q)

1050o/cii mgl KCVLý
Temperature 7q~i -I ~~ z

CC-

Initial Final Initial al Final
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Environmental Testing Solutions, Inc.

Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

1.14
1.12

1.10

1.08

1.06

1.04

1.02

2.5

I I I "I I I I I I . .I1 I I I I I I I I

USEPA Control Limits (± 2 Standard Deviations)

....*............. **** ......... ..........................

I I I I I I I I

Nee.

2.0

1.5

1.0

0.5

I .I I I* I I I I I I I I I I I I I

USEPA Warning and Control Limits (75th and.9Oth Percentile CVS)

...............................................................

........ ...... . .o •.....*. . .... .

I I I I I I I I I I I I 1 I

I I I I . .I I I I I I I I "I ' I I I I

Laboratory Warning and Control Limits (1o and 25 Percentile CVs)
... .......................... . .........

. . . . . .. . ... " _

...................... ..........
0 0o .II . I ... I... . 0 I s I Ia I a a G o a o e a I a a Iae 6 ea s eO o

1.4

1.3

1.2

1.1

1.0

0.9

"AO•

V.O

Test date

---- 7-day IC25 = 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 IC25)
Warning Limits (mean IC2 ± SA.0 or SA7S)

.... • ... aC tr lIts (mean IC25 ± SA2S, SA.9 0, or 2 Standard Deviations)



Environmental Testing Solutions, Inc.ý

Ceriodaphniia dubia •,
Chronic Reference Toxicant Control Chart

State and USEPA Laboratory
Test number Test date 7-day IC25 CT S Control Limits SLIO Warning Limits SA

(g/L NaCI) (g/L NaCI) CT-2S CT+2S CT-S"o CT+S' 0o

Laboratory
Control Limits

CT - SA25 CT + SA.

USEPA USEPA
SA.75 Warning Limits SAM Control Limits

CT - SA.75 CT + S&7 5 CT - SA0 CT + SA.•
CV

1
2
3
4
5
6
7
8
9
10
II
12
13
14
Is
16
17
18
19
20

11-04-08 1.07
11-04-08 1.10 1.08 0.02 1.05 1.12 0.09 1.00
12-02-08 1.06 1.08. 0.02 1.04 1.I1 0.09 0.99
01-06-09 1.05 1.07 0.02 1.03 1.11 0.09 0.98
02-03-09 i.05 1.07 0.02 1.03 1.10 0.09 0.98
02-24-09 1.07 1.07 0.02 1.03 1.10 0.09 0.98
03-10-09 1.07 1.07 0.02 1.04 1.10 0.09 0.98
04-14-09 1.09 1.07 0.02 1.04 1.10 0.09 0.98
05-05-09 1.07 1.07 .0.02 1.04 1.10 0.09 0.98
05-05-09 1.08 1L07 0.02 1.04 1.10 0.09 0.99
06-09-09 1.07 1.07 0.01 1.04 1.10 0.09 0.99
06-09-09 1.07 1.07 0.01 1.04 110 0.09 0.99
06-18-09 1.06 1.07 0.01 1.04 1.10 0.09 0.98
07-07-09 1.06 1.07 0.01 1.04 1.10 0.09 0.98
08-04-09 1.07 1.07 0.01 1.05 1.09 0.09 0.98
08-04-09 1.09 1.07 0.01 1.05 1.10 0.09 0.99
09-15-09 1.05 1.07 0.01 1.04 1.10 0.09 0.98
10-06-09 1.08 1.07 0.01 1.04 1.10 0.09 0.99
10-14-09 1.07 1.07 0.01 1.05 1.10 0.09 0.99
11-10-09 1.07 1.07 0.01 1.05 1.10 0.09 0.99

1.17 0.18 0.90
1.16 0.18 0.89
1.16 0.18 0.89
1.15 0.18 0.88
1.15 0.18 0.89
1.15 0.18 0.89.
1.16 0.18 0.89
1.16 0.18 0.89
1.16 0.18 0.89
1.16 . 0.18 0.89
1.16 0.18 0.89
1.16 0.18 0.89
1.16 0.18 0.89
1.16 0.18 089
1.16 0.18 0.89
1.16 0.18 089
1.16 0.18 0.89
1.16 0.18 0.89
1.16 - 0.18 0.89

1.27 0.49 0.60
1.26 • 0.48 0.59
1.25 0.48 0.59
1.25 '0.48 0.59.
1.25 0.48 0.59
1.25 0.48 0.59
1.25 0.48 0.59
1.25 0.48 0.59
1.25 0.48 0.59
1.25 0.48 0.59
1.25 0.48 0.59
1.25 0.48 0.59
1.25 0.48 0.59
1.25 0.48 0.59
1.25 .0.48 0.59
1.25 0.48 0.59
1.25 0.48 0.59
1.25 0.48 0.59
1.25 0.48 0.59

1.57
1.56
1.55
1.55-
1.55
1.55
1.55
1.55
1.55
1.55
1.55
1.55
1.55
1.55
1.55
1.55
1.55
1.55
1.55

0.67 0.41
0.67 0.41
0.66 0.41
0.66 0.41
0.66 0.41
0.66 0.41'
0.66 0.41
0.66 0.41
0.66 0.41
0.66 0.41
0.66 0.41
0.66 0.41
0-66 0-41
0.66 0.41
0.66 0.41
0.66 0.41
0.66 0.41
0.66 0.41
0.66 0.41

1.75. 0.02
1.74 0.02
1.73 0.02
1.73 0.02
1.73 0.02
1.73 0.01
1.73 0.02
1-.73 0.01
1.73 0.01
1.74 0.01
1.74 0.01
1.73 0.01
1.73 0.01
1.73 0.01
1.74 0.01
1.73 0.01
1.73 0.01
1.73 0.01
1.74 0.01

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

CT = Central tendency (mean IC25).
S = Standard deviation of the IC25 values.

Laboratory Control and Warning Limits
Laboratory control and warning limits were established using the standard deviation of the IC25 values corresponding to the 10th and 25th percentile CVs. These ranges are more stringent than the control and warning

limits recommended by USEPA for the test method and endpoint.

S. 10 = Standard deviation corresponding to the I0 percentile CV. (S.1o = 0.08)

S =,.- Standard deviation corresponding to the 25• percentile CV. (SA.25 =0.17)

USEPA Control and Warning Limits

V SA.7 = Standard deviation corresponding to the 75P percentile CV. (SA.75 = 0.45)

S&e = Standard deviation corresponding to the 90'h percentile CV. (SA.0 = 0.62)

CV Coefficient of variation of the IC25 values.

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

Ceriodaphnia dubia
Chronic Reference Toxicant Data

Test Test date Control
number Survival

Control Mean
Reproduction

CT

for Control Mean
Reproduction

(offspring/female)

CV CT

for Control
(06) Reproduction

CV (%)

MSD P'MSD CT

(%) for PMSD (%)(%) (offspring/female)

1

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18,
19
20

Note:

11-04-08
11-04-08
12-02-08
01-06-09
.02-03-09
02-24-09
03-10-09
04-14-09
05-05-09
05-05-09
06-09-09
06-09-09
06-18-09'
07-07-09
08-04-09
08-04-09
09-15-09
10-06-09
10-14-09
11-10-09

100
100
100
100
100
100
100
100
100
100
100
100
100
100
.100
100
100
100
100
100

32.3
31.5
31.5
.33.2.

31.4
32.2
31.9
33.9

33.6
34.6
31.3
31.1
32.3
29.9
30.4
32.0
31.6
31.4
33.3
34.0

31.9
31.8

32.1
32.0
32.0
32.0
32.2
32.4
32.6
32.5
32.4
32.4

32.2
32.1
32.1
32.0
32.0
32.1
32.2

5.1

6.2
4.6
4.0
6.6
6.0
5.8
6.7
4.3
7.7
6.4
9.4

7.3
3.3
4.7
5.1
5.4
4.3
3.5
6.2

5.6
5.3
4.9
5.3
5.4
5.5
5.6

5.5
5.7
5.8
6.1
6.2

6.0
5.9
5.8
5.8
5.7
5.6
5.6

2.2
2.4
2.5
2.0
1.9
1.8
2.6
2.0
2.3
2.2
2.1
2.6
1L9
2.2
2.2
2.2

2.2
2.4.
2.6
2.6

6.8

7.7
8.0
6.1
6.0
5.7
8.2
5.8
6.8
6.5
6.7

8.3
5.8
7.2
7.3
6.9
7.0
7.6
7.7
7.7

7.2
7.5
7.1
6.9
6.7
6.9
6.8
6.8
6.8
6.7
6.9
6.8
6.8
6.9
6.9
6.9
6.9
7.0
7.0

CV= Coefficient of variation for control reproduction.
Lower CV bound determined by USEPA ( 10th percentile) = 8.9%.
Upper CV bound determined by USEPA (90th percentile) = 42%

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 bouhd determined by USEPA (I 0 th percentile) = 13%.
Upper PMSD bound determined by USEPA (90th percentile) = 47%.

CT = Central Tendancy (Mean Control Reproduction, CV, or PMSD)

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, 2001 b. Final Report: Interlaboratory Variability Study of EPA Short-termChronic and Acute Whole Effluent Toxicity Test Methods,
Volumes I and 2-Appendix. EPA-821 -B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH.

11-I0-09
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• Environmental Testing Solutions, Inc.

Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

Precision of Endpoint Measurements

40

35

a 30

• 25

'20
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15

40
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* •20

•L 10
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40

N 30

X l20
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0

- I I I I I I I I I I I I I I I I -
I I I I I I I I

. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ... . . . . . . . . .
.................

......................................... ............... ............................

Minimum Acceptance Criteria (> 15.0 offspring per surviving female)
I I I I I I I I" I t I I i I I II I I. i ' I

I I North. Caoina Accptnc Lii (<I 40.0%)I "

I~~~. . . . . . ..I.I..It I I I I

North Carolina Acceptance Limit (< 40'.0%)

Kentucky Acceptance Limit (< 30.0%)"

........................- ..............

I I 7I I I I I -.I I -I I I I I- I I -

USEPA Upper PMSD Bound (90k" percentile < 47.0%)-

...... s d.................at .e..... .....

Test date
IN

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.

- - Central Tendency (mean Control Reproduction, CV, or PMSD)
........ paA•e•lAt ql!nits (mean Control Reproduction, CV, or PMSD ± 2 Standard Deviations)
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Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)

Species: Ceriodaphnia dubia

CdNaCICR #: 100

I
I
I

Dilution preparation information: Comments:
NaCI Stock INSS number: 1 s 1 ), n to
Stock preparation: 100 g NaCI/L:

Dissolve 50 g NaCI in 500 mL Milli-Qwater.
Dilution prep (mg/L) 600 800 1000 1 1200 1400
Stock volume (mL) 9 12 ' 15 . 18 21
Dent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) 1500 1500 1500 1500 1500

Test organism source information: Test information:
Organism ape: < 24-hours old Randomizing template color: ,ot.J•
Date and times organisms,were born 0`I .O• 014 TO 410UO Incubator number and shelf
between:* I location: Z6 2-
Culture board: A-_ _ _ -__N

Replicate number: 1 2 3 4 5 6 7 1 9 10 YXT batch:
Culture board cup number: & I j% 1 M Lb I _W__1__1_& I_ LI_ I"wal

Transfer vessel information: pH = 1' S.U. Temperature = "1q.k °C Selenastrum batch:
Average transfer volume (mL): .1 0 1- .bII-01 0

Daily renewal information:

Day Date Test initiation and feeding, MHSW Analyst
renewal and feeding, or batch used

- _ _termination time

_ -. Pk0I-o'I __ _ _ _ _ " IL-o1.0iA
2 i.it-.O'¶ tl•?..• :-01-O A

- I- -oi

Control information: . Acceptance criteria Summary of test endpoints:
% of Male Adults: i ' " •". ' 20% 7-day LCso . 1. ....t
% Adults havinA 3' Broods: I , Ž80% NOEC
% Mortality: 1"7. •20% LOEC 1 0 k)

Mean Offspring/Female: 34,Q 0 . .15.0 offspring/female ChV act___
% CV: ., 7.7a < 40.0 % IC25 10"12_,__

Page 95 of 102 SOP AT14 - Exhibit ATI4. 1, revision 04-01-09



ETS-
Species:' Ceriodaphnia dubia
CONTROL

Page 2 of 6

CdNaCICR #: 100

Survival and Reproduction Data

I

I

Replicate number
Day 1 .2 3 .4 5 6 7 8 9 10I Young produced, 0% C) 25 c- 3 O 3

Adult mortality- I - \ t k,

2 Young produced C J 0 0 .) 0 0 (j (j__
Adult mortality \. J ' ' ' - • L_ . -

2 Young produced Qj *) p 0 ( C) Cý {* (. .. :
Adult mortality k" -• • --- - I- ' .-

4 Young produced ca ' -0 0 1 0 0 0 , ,
Adult mortality %- \,. - . L L 1 ] .

s Young produced -!3, S.. 'S •4 IILA I5 -L a . L.
Adult mortality t-. A- L .

6 Young produced o r0 1 c 6 0

Adult mortality C.. C L . - -I- .. I '-

7 Young produced Q 0 0 0 0 " Q
Total young produced 5 3 3% .3 36I WA 3S 3'L W'. 3\

Final Adult Mortality . -, \ I .. - IT ,- K . - t._
X for 3 rd Broods - • 4 + X. IX. 1 )- 1 - -5>7.
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two dais), CO = carry over (offspring
carried over with adult during transfer).

Concentration:
I % Mortality: 07.

Mean Offsprin,/Female: a.-', 0
600 ma NaCI/L Survival and Reproduction Data

Replicate number
Day ... .. 1 2 3 4 5 6 7 8 9 to

I Young produced _ _, 0 Q 0
Adult mortality • • • • "• L •..

2 Young produced C) :

Adult mortality -.

.3 ,"Young produced 0• 0 0) e)• •. _ _ 0 •)
Adult mortality _ l.• • L L L

Adult mortality ,.. " , •,_ .
5 Young produ --ed 17 | =6 |% It

. "" Adult mortality I.. X. . •. • U. • L.• I_ ,.
6 'Young produced n) 0 0 G -1 0

Adult mortality I. L,-.
7 Young produced I. " '-'B

Total young produced "6 aa. 33 5: %. l 3S ,3z as' . L30
Final Adult Mortality t,. C 1 L. 1. .. I L .. L.._.

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

-- o

Concentration:
% Mortality: _:.
Mean Offspring/Female: 1,39, 0
% Reduction from Control: o.7.
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Species: _Ceriodaphnia dubia
800 m-NaCI/L

CdNaCICR #: z00

Survival and ReDroduction Data

Replicate number
Day 1 2 3 4 5 6 7 8 9 10

I Young produced 0) { ) 0 .0 .e
Adult mortality ,.... . - - '. ". - I *

2 Young produced 0 C) C 1c . 0 0 0
Adult mortality Ak _ ' - 0.. =.•. "L-

3 Young produced 0 0 0. . 0 C"
Adult mortality t-- L_ ' ' I ' .

4 Young produced " -,
Adult mortality . - L. . %..- _ L_ t...

6 Young produced -VL ( L 10 mi i4 V 1 ) t
Adult mortality " I • _ . . .-

6 Young produced 0 n C!) C 0 0 Q
Adult mortality *U L. L. . s- - '- -

7 Young Produced t__ 01- 1- ko MI, IA I &
Total young produced a6 3A " 3\" 33 a3S 31 2A

Final Adult Mortality C. . - '" -% '- " -C- -
Mrote.: Adult mortality (L live, D =Adead), SB split brood (single brood split between two days), CO carry over (offspring
carried over with adult during transfer).

Concentration:
% Mortality: iI.
Mean Offspring/Female: •I .0
% Reductionfrom Control: .L Al .

1000 mg NaCVL Survival and Reproduction Data
Replicate number

Day 1 2 3 4 5 6 7 8 .9 10
1 Young produced " C) n 7 ° ( .. C _ _

Adult mortality L t_... L L. L . . . L

2 Young produced Q - . = " = "_
Adult mortality - %_ . _ L. . _

51 You'ng'prodtuced 0 0 0 0

Adult mortality IN t__ .. .. •- k_
4 Young produced Is

Adult mortality • L L. . L ... I.. .- . ..

5 Young produced I L 1. ="1 •
Adult mortality - ____ • •._j U. U . L t._

6. Young produced * ,, .. L ~ .... l...£.
Adult mortality U L. L L L_

7 Young produced %SI. l ~ 1 i- I'.A 14 14 Ii1
Total young produced apt) I~
Final Adult Mortality t C ? ~ 1-
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: w7.
Mean Offspring/Female: 30.q
% Reduction from Control: lo.le ..

Page 9 7 of 102 SOP AT14 - Exhibit AT14.1, revision 04-01-09
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Species: Ceriodadhnia dubia
1200 me NaCI/L

CdNaCICR #: / D0
, Survival and Renroduction Data

Page 4 of 6

SDaReplicate number
Day .1 2 3 4 5 6 7 8 9- 10I Young produced - - n 0)

Adult mortality \ \ - - -_ 1 L.
2 Young produced -• ) [ '',_ . • [ C

Adult mortality L U ! ,

3 Young produced 0 0 C) 0 0 : '
Adult mortality •[• •[• • • • %_

4 Young produced % • --A

Adult mortality - ._._,;. ,., .2 Young produced 0 -
Adult mortality = = = = = = -

6 Young produced C. C) 0 0 ' .

Adult mortality _L -.

7 Young produced ~ 5 5 0 & 1 ........

Total young produced 0 0 L0 -I . .

Final Adult Mortality'1 • .U U • "

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

Concentration.o % Mortality: 01.,

Mean Offspring/Female: %I , . k
% Reduction from Control: So .,N7.

1400 mg NaCI/L Survival and Reproduction Data
Replicate number

Day 1 2 3 14 5 6 7 8 9 1 10
1 Young produced . 0 C) Cp C

Adult mortality . t- .. _. U

2 Young produced 0 C_
-Adult mortality U- . 1.. L__ • t.....

3 Young produce 7-- T C) 0 , =
Adult mortality t L- '-- C L. - L- U

*4 Young produced ~l 1 ' 6= = '-77 __

Adult mortality U. . -- U . "-

5 Young produced 7- 01 a_ '_ .
Adult mortality t T [- ___

.6 Young produced IL L. U L ..
Adult mortality LI L L. L L. L-. t-U

7 Young produced "1 0
Total young produced I 1".L 10 5 , .

Final Adult Mortality C k . • . ' . W C
Note: Adult mortality (L live, D dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carred over with adul dun taseS•
carried over with adult during transfer)

Concentration:
% Mortaliy:
Mean Offspring/Female: "1. '1
% Reduction from Control: I i, .&7.
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Environmental Testing Solutions, Inc.

* Ceriodaphnai dubia Chronic Reference Toxicant Test
EPA-821-R-02-013, Method 1002.0

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

Test number:

Test dates:

Reveiwed by:

CdNaCICR #100

November 10-17, 2009

,'J A -__
Concentration ,.__ ,_Replicate number Survival Average reproduction Coefficeat of Percent reduction from
(mg/L NaCI) 1 2 3 4 5 6 7 8 9 10 (%) (offspring/female) variation (%) control (%)

Control 36 31 36 33 36 34 35 32 36 31 100 34.0 6.2 Not applicable

600 33 38 33 35 36 33 35 32 35 30 100 34.0 6.6 0.0

800 34, 34 34 36 31 31 33 35 31' 31 100 33.0 5.7 2.9

1000 29 :33 30 29 30 31 .31 29 -28 34 100 *30.4 6.2 10.6

1200 20 14 17 .10 20 20 13 17 20 18 100 .16.9 20.8 50.3

1400 9 7 9 2 7 .12 t0 5 6 12 100 7.9 39.8 76.8

Dunnett's MSD value: 2.604 . MSD Minimum Significant Difference
PMSD: 7.7 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 (10ts percentile) = 13%.

Upper PMSD bound determined by USEPA (90'b percentile)= 47%.
Lower and upper PMSD bounds were determined from the loth and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory
Variability Study (USEPA, 2001a; USEPA, 2001b).

USEPA. 2001"a, 200lb. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes I and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005.
US Environmental Protection Agency, Cincinnati, OH.
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Statistical Analyses

EnvironmentalTesting Solutions, Inc.

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 11/10/2009 Test ID: CdNaCICR . Sample ID: REF-RefToxicant

End Date: 11/17/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-mg/L I 2 3 4 5 6 7 8 9 10
D-Control 36.000 31.000 36.000 33.000 36.000 34.000 35.000 32.000 36.000 31.000

600 33.000 38.000 33.000 35.000 .36.000 33.000 35.000 32.000 35.000 - 30.000
800 34.000. 34.000 34.000 36.000 31.000 31.000 33.000 35.000 31.000 31.000

1000 29.000 33.000 30.000 29.000 30.000 31.000 31.000 29.000 28.000 34.000
1200 20.000 14.000 17.000 10.000 20.000 20.000 13.000 17.000 20.000 18.000
1400 9.000 7.000 ,9.000 2.000 7.000 12.000 10.000, 5.000 6.000 12.000

Transform: Untransformed .. -Tailed Isotonic

Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 34.000 1.0000 34.000 31.000 36.000. 6.201 10 34.000 1.0000

600 34.000 1.0000 34.000 30.000 38.000 6.649 10 0.000 2.287 2.604 34.000 1.0000
800 33.000 0.9706 • 33.000 31.000 36.000 5.714 10 0.878 2.287 2.604 33.000 0.9706

*1000 30.400 0.8941 . 30.400 28.000 34.000 6.241 -10 3.161 2.287 2.604 30.400 0.8941
*1200 16.900 0.4971 16.900 .. 10.000 20.000 20.771 10. 15.015 2.287 2.604 16.900 0.4971
*1400 7.900 0.2324 7.900 2.000 12:000 39.783 10 22.917 2.287 2.604 7.900 0.2324

Auxiliary Tests Statistic Critical . Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.85725808 -1.035 -0.4383847 0.05843284
Bartlett's Test indicates equal variances (p 0.27) 6.40927744 15.0862722
Hypothesis Test (I-tail, 0.05) NOEC. LOEC ChV TU MSDu MSDp MSB MSE* F-Prob df
Dunnett's Test , 800 1000 894.427191 2.60422823 0.07659495 1213.54667 6.48518519 8.2E-33 5,54
Treatments vs D-Control

Linear Interpolation (200 Resamples)
Point mgfL SD 95% CL Skew
IC05 853.846154 68.891583 658.291667 .950.259615 -0.9158
ICIO 984.615385 37.1605902 889.984375 1018.01841 -0.4734
IC15 .1022.22222 10.1708642 1001.41628 1040.13001 0.1120
IC20 1047.40741 9.4426387 1027.71794 1065.06914 0.2104
IC25 1072.59259"9.34744229 1054.19332 1087.34371 0.2270
IC40 1148.14815 11.8528783 1126.04654 1168.22075 0.4312

IC50 1198.51852 16.0574224 1169.42431 1229.62477 0.4948
11-10-09
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Species: Ceriodaphnia dubia CdNaCICR #: 100

Daily Chemistry:
, Day

0 1 2

________Analyst] P4, 1 L I

Concentration Parameter
• . I pH (S.U.) -/4-16h r0'" q,4 [' *-ta -°

Conductivity
(gtmhos/cmn) tO •3.

CONTROL Alkalinity
(mg CaCO3/L)
Hardness
(mg CaCO3/L)
Temperature 'L-.,

pH (S.U.) qf"46 ot4,3 S-h.oQ.• Q,6

600 mg NaCVL Conductivity
(imos/cm) IS1O

Temperature

pH (S.U.) - : :.pL '•.to Z,.& _____

DO (mg/L>) q 
m.i

Conductivity800 mg NaC/L (R(mhos/cm) 1i5 9k IO'm
Temperature " .,

______ ____ (C) N
pH (S.U.) (P" ,,-

DO (mg/L)

10 mg Conductivity
1200mg NaCI/L Zom0

Temperature "0e .I 4 " Ilk " 4(oC) IA.• I. -q M
pH (S.U.) 0t.0q6" q'(5" f4,10 rl r.60'3."4

1200 mg NaCi/Li Conductivity..tq Z•I•

.. Temperature 2 .'-"• . •.0 aA" lqt
, (0°c) _ '__

DH S.U.) 4.II 1 14,pS I qi-z I 1~8b jv /4q 11 149
DO (mcIL)

1400 mg NaCI/L Conductivity
(Amhos/cm) MooO 3oqO

2qgN'Ii -M-9 Z,,. '1 -1
Temperature
(0C)

ConductivitySTOCK ~j (imhos/cm) I
Initial I LuiLIl r inai I iniimal r mm

SOP AT14 - Exhibit ATI4. 1, revision 04-01-09Page 101 of 102
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4
Species: Ceriodaphnia dubia CdNaCICR #: / jQ

V .

I Day Im
I 3 I 4 I 5 I 6 I

Analyst F
M IT2
Concentration Parameter

U
pH (S.U.)
DO (m/eu

6-
Conductivity
(umhos/cm)

4-

CONTROL Alkalinity
(mi, CaCO,/L) -LA7. k~6.
Hardness
(mg CaCOAL)
Temperature
(0C)

I -I-I-IlI- i - b I - __

pH (S.U.) i91 1LD~ ~LLL&I2 i~tL~AL~Ž~1I CO
9-

DO (m/L)

600 mg NaCI/L Conductivity
(jimhos/c )

4.3 -1 t~-.toe

vAS.. jtr 'LS--u - vi
Tem peratu re
(0c)

Do(m1."1 7.7 -/, 6

800 mg NacV/L Conductivity

Temperature - . -" .e , s. "s -z.'W

PH (S.U.) • "-, -. { . "l . ' , -( ' . 0 O ,( /

DO (mg/L) } 1112

1000mg NaCI/L Conductivity Ao 253o

Temperature U.%-1 " . O . # "., ' -i U 1 L.,

pH (S.U.) Lai --- - --
DO (mgL) 7. ( 7

1200 mg NaCIL Zl~Conductivity

12.00 mg NaC (i.Lhos/cmn)2-5 09Temperature .'1. .. "L-• ¢1 i.'.it. "L 0 "L. "_.z "',, flD

TemperatureDO (mg/)~ - -1 - -

Initial Final I Initial - Final Initial Final Initial Final I
- . ~-u . - . -
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