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

8" Floor, L & C Annex

401 Church Street

Nashville, Tennessee 37243-1534

Dear Mr. Patrick Cromer:

SEQUOYAH NUCLEAR PYLANT_ (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: . TESD

Q00|
MM



H-150M/

Analytical Results

Spectrus Analytlcal Results
CT1300 Mass Balance Calculations (mg/L) Methylene Chioride Extraction (mg/L)
' . #of #of
~ Month Maximum | Average | Limit | Samples | Maximum | Average | Limit | Samples |
January ‘ 0 ‘ 0
February 0 0
March -0 0
April _ L 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- | 0.05 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 <0.050 <0.044 | 0.05 12 @
November 0 )
December 0 0
Jan-Dec 39 37

- “No additional sample taken on 9/16/2009. Twenty-four hour composﬂe 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.

“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-150M/ 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, pléase contact Ann Hurt at

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

6" Floor, L & C Annex -

401 Church Street

Nashville, Tennessee 37243-1534

" U.S. Nuclear Regulatory Commission . |

" ATTN: Document Control Desk
Washington, D.C. 20555

(423) 843-6714 or Stephanie Howard at (423) 843-6700 of Sequoyah’s Environmental

Chattanooga Environmental Field Office
Division of Water Pollution Control
State Office Building, Suite 550

540 McCallie Avenue

Chattanooga, Tennessee 37402-2013



TNO0026450

SQN
2009 Biocide/Corrosion Treatment Plan Annual Report
H-150M
: Duration in v v
Quantity in Pounds Hours Analytical Results Analytical Results
(lbs/day) (hrs/day) mass balance calculations methylene chloride extraction
{mg/L) (mg/L)
" #of #of |Daysin
Month Maximum Average Limit | Maximum | Maximum Average Limit Samples | Maximum Average Limit Samples| Service
- January 0
February 0.
March 0
April ‘ : 0
May 510 381 855 24.00 0.045 0.041 0.05 12 <0.020 <0.020 0.05 12 12
~ June 314 297 855 | 14.25 0.039 0039 005 2 <0.050 <0.050 0.05 2 2
July 529 360 855 24.00 0.040 0.040 005 5 .| <0.050 <0.050 0.05 5 5
August 207 207 855 9.40 0.040 0.040  0.05 1 <0.050 <0.050 0.05 1 1
September 529 301 855 | 2400 0.040 0039 0.05 6 <0.050 <0.050 0.05 5" 6
October 0
November 0
"December 0
Jan. - Dec. 26 20. 26

- “No additionat sample taken on 9/16/20009. Twenty -four hour composite sample taken on 9/1 5/2009 to 9/16/2009 covers the perlod 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 (bnomonltorlng) of Outfall 101 and Outall 110 shall be undertaken once per year

when non-oxidizing biocides are being used "

Outfall 101: Toxmlty was sampled May 10-15, 2009
Test Results: Pimephales promelas: 1C25 >100%
Ceriodaphnia dubia: 1C25 > 100%

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



" H-150M

Nothing thjected for January 2008

-
Nothing Injected for February 2009
Nothing injected for- March 2009
Nothing Injected for April 2009
injecti : _ :
on , mass | methylene
injection start| end | duration | total balance chloride :
H-150M system - time time | in hours | quantity caic. extraction | number/type of samples
Ibs/day | 0.05 mg/L | 0.05mg/L| ,
05/04/2009 ERCW A 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 ERCW A 0000| 2400 24.00) 480.67 0.0399;  <0.020; 5/6/09 @ 1141 - 5/7/09 @ 1041
05/07/2009 ERCW A 0000 1400 14.00; 280.39 0.0403{ - <0.020| -5/7/09 @ 1053 - 5/8/09 @ 0953
05/11/2009 ERCWB 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 2400 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 | o
: : 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 = |[ERCWA 0945| 2400 14.25) 313.94 0.039 <0.050 6/29/09 - 6/30/09
06/30/2009 ERCW A 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 caic. extraction .numberftype of samples
' : 855 '
_ - : Ibs/day | 0.05 mg/L. | 0.05 mg/L ,
07/06/2009 ERCW B 1000/ 2400 14.00| 30843 0.039)° <0.050 7/6/Q9 - 7/7/09
07/07/2009 ERCWB 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-
: I .~ 855 - :
Ibs/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




H-150M

injecﬁ

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 ' ’

. - ibs/day | 0.05 mg/L | 0.05 mg/L .
09/01/2009 ERCW A 0000] 1445 14.75| 324.95 0.039 <0.050 9/1/09 - 9/2/09
09/08/2009 ERCWB 1230] 2400 11.5] 253.35 0.038 <0.050 9/8/09 - 9/9/09
09/09/2009 ERCWB - 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

- 09/16/2009 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




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

TN0026450 : SQN
2009 Biocide/Corrosion Treatment Plan Annual Report.
Spectrus CT1300
Duration in .
Quantity in Pounds " Hours. Analytical Results. . Analytical Results
(lbs/day) (hrs/day) mass balance calculations methylene chloride extraction
(mg/L) (mg/L)
A _ ‘ # of : # of Days in
Month | Maximum Average Limit | Maximum MaX|mum Average Limit Samples Maximun Average Limit Samples | Service
January ' : ‘ 0
February 0
March 0
April 0
May 0
June 0
July 0
August 0
September - 0
October 652 396 855 | 24.00 0.047 0039 005 13 | <0.05 <0.044 0.05 120 13
November : ' ' S 0
December 0
Jan. - Dec. 13 o] 13

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

Outfall 101: Toxicity was sampled May 10-15, 2009 during the H-150M treatment.

Test Results: Pimephales promelas: 1C25 >100%

Ceriodaphnia dubia: 1C25 > 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 tinection end tiftion in K total quantity |ss balance ce chloride number/type of samples
, 855 Ibs/day | 0.05 mg/L [0.05 mg/L :

10/05/2009 ERCWB 1610 2400 7.83 167.11 0.037/<0.05 10/5/09 0930 - 10/6/09 0830
10/06/2009 ERCWB 0000 2400 24.00 651.91 0.047|<0.05 10/6/09 0930 - 10/7/09 0830
10/07/2009 ERCWB 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 11545 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 ERCWA 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

1




TN0026450 : _ SQN
- 2009 Biocide/Corrosion Treatment Plan Annual Report ‘
Towerbrom 960
Duration in
Quantity in Pounds Hours Analytical Results
(Ibs/day) (hrs/day) - mass balance calculation
' (mg/L)
' # of Days in
Month Maximum Average Limit | Maximum {Maximum Average Limit samples | Service
{based on R
days in
_ service) :
January 200 100 1425 6.00 0.030 0.014 0.10 12 12
February 180 115 . 1425 467 0.030 0.016 0.10 19 19
March 160 115 1425 4.92 0.036 0.018 0.10 18 18
April 640 388 1425 24.00 0.052 0025  0.10 35 30
May 600 245 1425 24.00 0.042 <0.018 0.10 27 26
June 450 - 197 1425 7.42 0.039 . 0.019 0.10 26 25
July 450 196 1425 18.33 0.031 0.017 0.10 25 23
August 240 195 1425 6.25 0.034 0.021 0.10 22 22
September 460 244 - 1425 17.42 0.031 0.020 0.10 24 22
October 510 207 1425 24.00 - 0.037 . 0.016 0.10 25 24
November 520 254 1425 24.00 -0.056 . 0.024 0.10 41 28
December 180 85 1425 5.00 0.025 0.015 - 0.10° 12 11
Jan. - Dec. 286 260

Per the B/CTP approval: "Whole Effluent toxicity testing (biomonltonng) of Outfal! 101 and Outall 110 shall be

undertaken once per year when ox1d|zmg biocides are being used."

Outfall 101: Toxicity was sampled November 15-20, 2009
‘Test Results: Pimephales promefas : 1C25 >100%

Ceriodaphnia dubia:

IC25 > 100%

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



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

01/01/2009 n/a

01/02/2009 n/a

01/03/2009  In/a

01/04/2009 n/a : :

01/05/2009 ERCWA&B 10]:(55]15]|:1{00 4.08 200 0.0189

01/06/2009 ERCWA&B 11]:/05]15]:{10 4.08 200 0.0300
- -01/07/2009 RCW 09[: (15 15[ 115 6.00 50 -0.G138

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]:12015;:(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]:100{15]:[10 4.17 50 0.0092

01/21/2009 n/a : : )

01/22/2009 n/a

01/23/2009 - in/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]115[:115 4.50 50 0.0122

01/28/2009 n/a : |

01/29/2009 n/a : : -

01/30/2009 ERCWA&B 13{:[10]17]:110 4.00 200 0.0127

01/31/2009 ° |[ERCWA&B 12/:105[16|:]05 4.00 200 0.0220




injection |injection
- Towerbrom 960 [system starf time| end duration in hours| total quantity] mass balance calc. Additional Resuits

02/01/2009 ERCWA&B 13]:]05[17[:105 4.00 180 0.0173
02/02/2009 ERCWA&B 11]:155|15|:155 4.00 180 0.0253
02/03/2009 RCW 11]:]30[15]:130 4.00 50 0.0104
02/04/2009 RCW - 11]:(00115]:]00 - 4.00 50 0.0115
02/05/2009 nfa - | :
02/06/2009 ERCWA&B 13]:(10117]:]30]. 433 180 0.0305
02/07/2009 ERCWA&B 10{:(40| 14{: |45 4.08 180 0.0184
02/08/2009 ERCWA&B 12]:/00| 161:]05 4.08 180 0.0197
02/09/2009 ERCWA&B 11{:155]16}:100 4.08 180 0.0237
02/10/2009 RCW 11]:155|15]:105 3.17 50 0.0104
02/11/2009 ERCWA&B 11]:130|15]:135 4.08 140| 0.0155
02/12/2009 RCW 101:130| 14]:130 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]:]45 - 4.67 50 0.0102
02/18/2009 n/a : :
02/19/2009 |n/a : :
02/20/2009 |[ERCWA&B 13(:115]17}.[15 4.00 140 0.0154
02/21/2009 ERCWA&B 12{:145]16|:]45 4.00 140 0.0165
02/22/2009 n/a : : :

 02/23/2009 RCW 11]:]10{15]:|50 467 50 0.0086
02/24/2009 RCW 10!:|30 | 14|:(35: 4.08 50 0.0070
02/25/2009 ERCWA&B 12|:(45]16}:]|45 4.00 140 0.0208
02/26/2009 ERCWA&B 11{:130]15}:{30 4.00 140 0.0153
02/27/2009 n/a : : R ]

~02/28/2009 n/a




H

H

injection

) injection | end i
Towerbrom 960 system start time | .time | duration in hours | total quantity | mass balance calc. | Additional Results
1,425 Ibs/day 0.10 mg/L 0.10 mg/L
03/01/2009 n/a : e :
03/02/2009 RCW 11(:{30]15/:{30 4.00 60 0.0161
03/03/2009 RCW 11]:/00}15]|:100 4.00 60 0.0152
03/04/2009 n/a ) : :

03/05/2009 ERCWA &B 151:/50119}:|50 | 4.00 140 0.0166
. 03/06/2009 ERCWA&B 11]:120]15]:|25 4.08 140 0.0176
03/07/2009 n/a : : } '

03/08/2009 n/a
03/09/2009 nla | . e :
03/10/2009 ERCWA&B 11{:[15{15}:]|20 4.08 160 0.0155
03/11/2009 RCW 09]:{30{13{:|35 4.08 60 0.0152
03/12/2009 ERCWA&B 12|:]140[16]:|45 4.08 160 0.0135
03/13/2009 RCW 10}:145|14|:|45 4.00 60 0.0154
.03/14/2009  |n/a - : ' '
03/15/2009 n/a : :
03/16/2009 RCW 10]:{45]14]:|55 4.17 60 0.0129
03/17/2009 RCW 10!1:155[15|:]|05 417 60 0.0117
03/18/2009 ERCWA&B 111:135115):1{40 4.08 160 0.0149
03/19/2009 n/a : :
03/20/2009 n/a
03/21/2009 na : :
03/22/2009 ERCWA&B 13]:]10117]:]10 4.00 160 0.0201
03/23/2009 ERCWA&B 11]:140]15]:|45 4.08 160 .0.0143
03/24/2009 ERCWA&B - 11:]25115|:135 417 160 0.0143
03/25/2009 ERCWA&B 11]:]25(141:]00 " 258 ' :

RCW 11} {00|15] |20 4.33 150 0.0348
03/26/2009 nfa’ : : -
03/27/2009 RCW . 10]:150115}:100 4.17 50 -0.0231
03/28/2009 ERCWA &B 11}:{15[16]:|10 4.92 o

RCW 10]:145|15|:|00 4.25 110 0.0364
03/29/2009 ERCWA&B 10]:(/30| 14}:130 4.00 160 0.0139
03/30/2009 n/a : :
03/31/2009 n/a




I

L

injection | end :
Towerbrom 960 system starttime| time |duration in hours | total quantity | mass balance calc. | Additional Results
' . 1,425 Ibs/day 0.10 mg/LL 0.10 mg/L
04/01/2009 RCW 12]:15524}:100 11.08 100 0.0076
04/02/2009 RCW 00/:]00124}:100 24.00} 140 0.0092
04/03/2009 ERCWA&B 11]:]15116}:100 4.75 '
RCW 00[:|00(24]:]00 24.00 240 . 0.0314
04/04/2009 ERCWA&B 11]:145115/:{45 4.00
RCW 00/:100}24/:]00 24.00 270 0.0304
04/05/2009 ERCWA&SB 14/:]100(18/:]00 4.00
~_IRCW 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/:100{24/:/00 24.00 100} 0.0077
04/08/2009 RCW 00/:100]24/}:1]00 24.00 120 0.0245
04/09/2009 RCW 00]:100|24{:{00. 24.00 140 0.0138
04/10/2009 RCW 00{:10024}:j00 24.00 130 0.0224
04/11/2009 ERCWA&B 13]:145117}:115 3.50
. RCW 00/:]00{24}:{00 24.00 380 0.0061 0.0339
04/12/2009 ERCWA&B&RCW | 00{:/00!24}:]/00 24.00 350 0.0139 0.004
04/13/2009 ERCWA&B&RCW |.00/:/00]24;:|00 24.00 570 0.0522 0.0307
04/14/2009 ERCWA&B&RCW | 00/:/00]24{:|00 24.00 620 0.0269
04/15/2009 ERCWA&B&RCW | 00/:/00]24|:|00 24.00 590 - 0.0262 . 0.0365]
04/16/2009 ERCWA&B&RCW | 00]:|/00|24]|:|00 24.00 640 0.0387
04/17/2009 ERCWA&B&RCW | 00/:|00]|24|:|00 24.00 640 0.0414
04/18/2009 ERCWA&B&RCW | 00/:{00]|24|:/00 24.00 530 0.0128 0.0417
04/19/2009 ERCWA&B&RCW | 00[:{00]|24|:100 24.00 590 -0.0308
- 04/20/2009 ERCWA&B&RCW | 00]:]00|24|:00 24.00 570 0.0362
04/21/2009 ERCWA&B&RCW | 00i:10024/:i00 24.00 470 0.0323
04/22/2009 ERCWA&B&RCW | 00{:/00}24|:]00 24.00 470 0.0379
04/23/2009 ERCWA &B &RCW .| 00/:|/00)24}:|00 24.00 400 0.0210
04/24/2009 ERCWA&B&RCW | 00/:/00]24i:/00 24.00 470 0.0396
04/25/2009 ERCWA&B&RCW | '00[:|00)|24|:|00 - 24.00 440 0.0267
04/26/2009 ERCWA&B&RCW | 00[:{00)|24)|:/00 24.00 430 0.0216
04/27/2009 ERCWA&B&RCW | 00/:{00]|24|:i{00 24.00 450 0.0222
04/28/2009 ERCWA&B&RCW | 00{:100|24|:i00 24.00 440 0.0201
04/29/2009 ERCWA&B&RCW | 00]:/00]24;:|00 24.00 460 0.0205
04/30/2009 ERCWA&B&RCW | 00}:{00{24{:/00 24.00 430 0.0151




injection

: injection | end 4 ] _
Towerbrom 960 system’ starttime| time  |duration in hours | total quantity | mass balance calc. | Additional Results
) 1,425 |bs/day 0.10 mg/L 0.10 mg/L

05/01/2009 ERCW A & B & RCW 00[:100|24}:,00 24.00 500 0.0187
05/02/2009 ERCWA&B&RCW | 00/:]00]/24]:100 24.00 450 0.0287
05/03/2009 ERCWA&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| :100]24:100 24.00 120 0.0174
05/06/2009 RCW - 00[:]00|24}:i00 24.00|: 100 0.0086
05/07/2009 ERCWA&B 17]:155(24}:100 6.08 :

RCW 00| :i{00 24}:100 24.00 280 0.0159
05/08/2009 ERCW.-A&B 00(:{00] 18):100 18.00

RCW 00]:100[24}:{00 24.00 600 0.0165
05/09/2009 RCW 00{:{00|24}:,00 24.00 120 0.0075

- 05/10/2009 ERCWA&B 07]:125|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|:100|24]:00. 24.00¢ 80 0.0053
05/13/2009 RCW 00]:100]24|:i00 24.00 150 0.0049
05/14/2009 ERCWA&B 17/:130[24;:{00 6.50 :

RCW 00|:{00|24]:{00- . 24.00 340 <0.0141
05/15/2009 ERCWA&B 00| |00 | 17]:140 17.67

RCW 00]:{00}24|:]00 24.00 240 <0.0160| .
05/16/2009 RCW 00(:|00|24]:|00 24.00 140 0.0072
05/17/2009 RCW 00} |00|10]:]00 10.00 80 0.0258
05/18/2009 n/a : : :
'05/19/2009 n/a : : :
05/20/2009 ERCWA&B 14]:{45|18]|:|45 4.00 250 0.0092
05/21/2009 ERCWA&B 10|:115] 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 nfa
05/25/2009 n/a : :
05/26/2009 ERCWA&B 13]:115]17}:120 4.08 o

. ~ |[RCW 10| {20]14]| |20 4.00 300 0.0304

05/27/2009 ERCWA&B 10{:135(14):|35 . 4.00 ' . _

RCW 12] |05{16] |05 - 4.00 350 0.0354
05/28/2009 ERCWA&B -131:1301171:130 4.00

RCW 11] {25{15] |35 417 300 0.0229
05/29/2009 ERCWA&B 16]:{00| 20i:{00 4.00 -

) RCW _ 14| {50 18] (55 4.08 240 . 0.0319

05/30/2009 ERCWA&B 09].145]14}:145 5.00 o

RCW 11} |00 | 14] {55 3.92 240 0.0278
05/31/2009 ERCWA&B 13;:/00117]:]00 4.00 150 0.0073




| - P T T 1
- Towerbrom 960 system inection | injection’| duration in hours | tota! quantity | mass balance calc. | Additional Results
‘ 1,425 Ibs/day 0.10 mg/L 0.10 mg/L
06/01/2009 ERCWA&B 10{:{25]15}:]|20 4.92 o
RCW - 10]:150116{:100 5.17 250 0.0108
06/02/2009 ERCWA&B 10}:110{15|:]05 492
RCW 11]:135] 15| |35 4.00 ' 210 0.0307
06/03/2009 |RCW 11]:]20[15}:120 4.00 70 .0.0124
06/04/2009 ERCWA&B 10{:{101186]:{15 6.08
RCW 11]:155115|:155 4.00 210 0.0200
06/05/20039 |ERCWA&B - 11]:]10 [ 15]:]15]. 4.08)
RCW 10}:12015]:150 5.50 250 0.0187
06/06/2009 |[ERCWA&B 11]:{10]15/:]10 4.00 170 0.0106
_06/07/2009  |n/a K - :
06/08/2009 ERCWA&B 09(:145(14/:|55 5.17
RCW 10;:125/14|:(25 4.00 250 0.0284
06/09/2009 ERCWA&B 09]:110]14|:)20 5.17
: RCW 09]:130]14}:]00 4.50 . 260 - 0.0243
06/10/2009 RCW 10]:]40{15]:145 5.08 70 0.0124
06/11/2009 RCW 10/:/40]14):)40 4.00 70 0.0165
06/12/2009 RCW 10]:{40[14]:140 4.00 70 0.0118
06/13/2009 n/a : :
06/14/2009 n/a
06/15/2009 n/a - :
06/16/2008 RCW 11]:]00{ 15{:100 4.00 80 0.0187
06/17/2009 ERCWA&B 111:115] 15|15 4.00 .
RCW 09]:145|14}:|05 4.33 260 0.0224
06/18/2009 ERCWA&B 10]:/00 | 14]:{05 4.08) .
RCW 11]:110116}:/25 5.25 240 0.0388
06/19/2009 ERCWA&B 09]:{50]14| |10 4.33 )
. RCW 10}:/45]15]:]15 4.50 240 0.0263
06/20/2009 -|ERCWA & B 111:100115]:]00 4.00
' RCW 11]:/50 | 15]:{55 4.08 230 0.0189
06/21/2009 . |[ERCWA&B 111:105[15}:105 4.00 170 0.0126
06/22/2009 ERCWA&B 09]:115]13]:{15 4.00 .
~ |RCW 09{:{50[14:]40 4.83 240 0.0345
06/23/2009 ERCWA&B 08|:/45]13|:{15| " 4.50 .
RCW 09]:{10[13}:{45] 4.58 210 0.0282
06/24/2009 ERCWA&B 11]:105115]:{30 442
RCW 12]:115]16]:]25 417 240 0.0271
06/25/2009 ERCWA&B 111:100{15]:105 4.08
RCW- 11]:/45]16]:{00 4.25 220 0.0219
06/26/2009 ERCWA&B. 10]:130114{:|30 - 4.00 170 0.0087
06/27/2009 ERCWA&B 11]:120]15]:120 . 4.00 )
. . |RCwW 111:145|15] 145 4.00 240 0.0220
06/28/2009  |n/a : i
06/29/2009 RCW 06]:{55|11{:105 417 60 0.0075] .
06/30/2009 |[ERCWA&B 16]:{35]24]:|00 '7.42 : - 0.0062
RCW 09(:]100|13}:105 4.08 450 0.0097




Towerbrom 960 system injection |injection | duration in hours | total quantity | mass balance calc. | Additional Results
T : 1,425 (bs/day 0.10 mg/L 0.10 mg/L
| 07/01/2009 ERCWA&B 00/:]00]16}:[40 16.67 - .
RCW - 101:115[14]:125 4.17 270 0.0209
07/02/2009  |n/a ] : : ' ’
07/03/2009 ERCWA&B 101:115]15/:{30 -5.25 . -
RCW . 10(:115{15(:|40 - 542 230 0.0172
07/04/2009 ERCWAZ&B : 09]:145]14}:{00 4.25 '
RCW 10]:145[15]:155 517 210 0.0199
07/05/2009 n/a : : : '
07/06/2009 RCW 07}:110]12}:110 5.00 70 0.0065
07/07/2009 ERCWA&B 18]:120124):]00} - 567 0.0064
' ._|RCW 08}:]20]12}:]25 4.08 450 0.0126
07/08/2009 ERCWA&B 00{:100{18):i20 18.33 .
- RCW | 08]:120]12]:{50 4.50 50 0.0278
07/09/2009 |n/a : e :
07/10/2009 ERCWA&B . 11]:]05]15|:]45 4.67 .
‘ RCW . | 09{:{10|13}:{25 4.25 220 0.0254
07/11/2009 ERCWA&B 09):/30}13]:]50 4.33 )
: RCW 10{:125| 141:150 4.42 220 0.0311
07/12/2009 nfa 3 : : .
07/13/2009 ERCWA&B . 14{:100 | 18:100 4.00 160 0.0091
07/14/2009 ERCWAS&B 09/:130113/:{30 4.00 150 0.0086
07/15/2009 ERCWA&B 11]:100 | 15}:105 ) . 4.08 0.0087
RCW 17]:]40[24]:|00 6.33 230 . 0.0010
07/16/2009 ERCWA&B 11]:150]16}:100 4.17 )
] {RCW 4 00(:100{171:]50 17.83 170 0.0162]"
~07/17/2009 ERCWA&B 12{:130116/:{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 ERCWAZ&B 11]:{10[15{:130 4.33
RCW ) 09]:]50| 14/:100 . 4.7 _ 210 0.0161
07/21/2009 ERCWA&B 11]:115]15{:}15 4.00
) RCW 11]:150115]:|55 4.08 210 0.0191}.
07/22/2009 ERCWA&B 10]:]25[14]:125 : 4.00
) - . |RCW * | 11}:]10]15/:]10 . 4.00 210 0.0191
07/23/2009 ERCWA&B 09]:155]13]:155 4.00
RCW ' 10;:135|14:{45 4.17 . 210 - 0.0274
07/24/2009 ERCWA&B ~121:110/16/:[10 4.00 '
RCW ‘ 08|:145]13}:100 4.25 220 0.0212
07/25/2009 n/a 1 X |
07/26/2009 n/a : : .
07/27/2009 ERCWA&B | 11]:/00}15]:]00 : 4.00
RCW - 09:130113]:]30 4.00 220 0.0236
07/28/2009 ERCWA&B 10(:140{14]:140| . 4.00{ - -
: - |RCW . 111:115]115}:[15 4.00 230 0.0213
07/29/2009 ERCWA&B 09]:155]13[:{50 3.92 :
o RCW 11/:]05]15]:105 4.00 240 0.0196
~ 07/30/2009 - |RCW 09;:120{13]:|20 , 4.00 60 0.0137
60| - 0.0130

07/31/2009 RCW 10/:120|14):)50 ' 4.50




Towerbrom 960 | system [ injection [injection | duration in hours | total quantity | mass balance calc. | Additional Resuits
[ ~ [T | 1,425 ibs/day 0.10 mg/lL 0.10 mg/L
08/01/2009 n/a .
08/02/2009 n/a X : :
08/03/2009 RCW 10/:105(14|:]25 4.33 60 0.0097
08/04/2009 ERCWA&S 06]:135]10}:135 4.00
RCW 07]:115]11]:]30 _4.25 2301 . 0.0203
08/05/2009 ERCWA&B 06(:130[10]:|35|. 4.08
RCW 08):135]12}:130 3.92 240 0.0259
08/06/2009 ERCWA&B 06|:140[10]:|40 4.00
v RCW | 08/:/15112|:/35 4.33 230 0.0303
08/07/2009 n/a NE il
08/08/2009 n/a : :
08/09/2009 ERCWA&B 11]:100{15(:]|00 4.00 150 0.0167
08/10/2009 ERCWA&B 06:i35]10!:|35 4.00
RCW 07]:130|11]:430 4.00 220 0.0256
08/11/2009 ERCWA&B - 071:145(11]:|45 4.00
RCW 08{:120112]:1{20 4.00 220 0.0234
08/12/2009 ERCWA&B 07(:140(12(:{15 4.58 '
RCW 08i:115112}:|15 4.00 220 0.0192
08/13/2009 ERCWA&B 07]:105[13]:420 6.25 .
RCW 10}:140114}:]40 4.00 170 0.0186
08/14/2009 ERCWA&B 10{:{15114{:{15 %
RCW 11(:[15[15][:115 4.00 220 0.0192
. 08/15/2009 n/a : :
08/16/2009 nfa | : : .
08/17/2009. |ERCWA&B 06(:130]10}:]|45 4.25
RCW 08]:145112{:{50 4.08] 220 0.0221
08/18/2009 ERCWA&B 07{:(30| 11]:{50 4.33 :
. |IRCW 09j:]30)134:130 4.00 220} . 0.0312
08/19/2009 ERCWA&B 08]:110[12[:]30 4.33
RCW . 08{:145112{:|50 4.08 220 0.0258
08/20/2009 ERCWA&B 09(:125]14]:]20 4.92
RCW 07}:105112{:110 5.08 220 0.0247
08/21/2009 ERCWA&B 10/:130| 14]:{30 4.00 )
RCW. . 10{:150] 15}:]/00 4.17] 220 0.0182
08/22/2009 n/a : )E )
" 08/23/2009  |n/a : : .
08/24/2009 RCW 06{:/00|10|:|45 4.75 60 0.0123
08/25/2009 ERCWA&B 08(:130{12{:130 4.00 .
RCW 09|:125|13|:|45 4.33 220 0.0262
08/26/2009 ERCWA&B 08(:130(12{:150 4.33
RCW 09]:125]13]:|25 4.00 240 0.0185
08/27/2009 ERCWA&B ©07{:{00[11]:{05 408 - ’
RCW 09[:115]13]:|50 4.58| 240 0.0183
.08/28/2009 ERCWA&B 07{:{40{12}:105 4.42 R
RCW 08]:125[12}:150 4.42 240 0.0345
08/29/2009 ERCWA&B 12:]15{16[: {15 4.00 180 0.0081
08/30/2009 - |n/a : : :
08/31/2009 . {RCW 07{:130}11{ |50. . 4.33) 60 0.0162




Towerbrom 960 system injection |injection| duration in hours | total quantity | mass balance calc. | Additional Results
: ' 1,425 |bs/day 0.10 mg/L 0.10 mg/L
09/01/2009 ERCWA&B 171:125124{:100| . 6.58 0.00860] .
: RCW ) 101:{45115]:]10 4.42 440 0.0133
09/02/2009 ERCWA&B 00/:100|17:]|25 17.42
RCW 09/:11013]:]25 - 4.25 160 0.0295
09/03/2009 ' |[ERCWA&B 08]:150]12]:{50 4.00 ' »
RCW 09]:150 | 14]:105 4.25 230 0.0238
09/04/2009 n/a : :
09/05/2009 n/a : :
~ 09/06/2009 ERCWA&B 12{:130|16{:|30 .4.00 .
] RCW 13/:120[17]:120 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]:145124}:100 8.25 0.0062
. RCW 08}:/40)13}:]00 4.33 460 0.0195
09/10/2009 ERCWA&B . 00/:|0015|:/50 15.83 .
’ RCwW 09/:140414]:|20 4.67 240 0.0186{
09/11/2009 ERCWA&B 09(:/50/13{:]50 4.00
: RCW 08/:140112]:]40 4.00 240 0.0245
09/12/2009 ERCWA&B 12]:]45|16] |25 3.67 )
) RCwW 13]:145(17]:140. 3.92 260 0.0190
09/13/2009 na : : )
09/14/2009 ERCWA&B 10]:140| 14[:{40 4.00 200 0.0086
. 09/15/2009 ERCWA&B 07/:145]12]:|15 4.50 200 0.0102
09/16/2009 ERCWA&B 06| [15111]:]15 5.00 ’
: - |RCW 07]:115]244:|00 16.75 270 0.0163
09/17/2009 ERCWA&B 08]:115]12]:]15 4.00 o
RCW’ ) 00{:{00|13]:{00 13.00 250 0.0226
09/18/2009 n/a : : : :
09/19/2009 |n/a : :
09/20/2009 ERCWA&B 11]:{15115}:|35 4.33
RCW 11]:145[16]:|00 4.25 250 0.0247
09/21/2009 ERCWA&B 121:|45|15|:{40 2.92 , ,
: ] RCW 12]:/001 16]:]00 4.00 240 0.0247
09/22/2009 ERCWA&B 11]:]30] 15{:|30 4.00
RCW. 12]:110 ] 16]:{10 4.00 230  0.0290
09/23/2009 ERCWA&B 111:{10]15]:110 4.00
RCW 071:140|12[:100 4.33 250 0.0305
09/24/2009 ERCWA&B 08]:/20712}:120 -4.00|
' RCW - 08]:150]12{:]|00 3.17 240 0.0312
- 09/25/2009 ERCWA&B - 08}:115]12|:|15 4.00 180 0.0102
09/26/2009 - |n/a : e
09/27/2009 - |ERCWA&B 08{:/30{12}:145 4.25
RCW 09/:105]13]:]30 4.42 240 0.0308
09/28/2009 n/a : :
09/29/2009 |[ERCWA&B 11]:]45115|:150 4.08
] RCW 11]:130]15{:|30 4.00 240 0.0172
09/30/2009 ERCWA&B 08/:{30/12]:|30 4.00
RCW 08]:150[12}:155 4.08 240 0.0240




Towerbrom 960 system injection |injection | duration in hours | total quantity | mass balance calc. | Additiona!l Results
1,425 Ibs/day 0.10 mg/L 0.10 mg/L
10/01/2009 ERCWA&B 11{:][10]15]:|{10 4.00 180 - 0.0118
10/02/2009 RCW 11{:]101} 15| :|10 4.00 60 0.0101
| 10/03/2009 ERCWA&B"- 13{:145|17|:|45 4.00 :

' RCW 14(:120( 18 :{20 4.00 240 - 0.0349
10/04/2009 RCW 11]:]120 ] 15{:420 4.00 60 0.0078
10/05/2009 RCW 08):130[12]:130 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| 14}:]30 4.17 60 0.0263
10/10/2009 ERCWA&B 10(:]05 | 24| :{00 13.92 400 . 0.0091
10/11/2009 ERCWA&B 00/:{00[13|:|25 13.42|. ’

: RCW 10(:155! 14|:|55 4.00 -460 0.0231
10/12/2009 n/a : : :
10/13/2009 n/a
10/14/2009 n/a . : .

10/15/2009 ERCWA&B 09]:130(14]:|00 4.50 190 0.0106
10/16/2009 n/a : ;
10/17/2009 ERCWA & 11]:[15115]:|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|:i00 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| [0024]:l00 24.00 110 0.0026
10/23/2009 RCW 00} {001{24|:100 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(:100{24]:{00 24.00 90 0.0052
10/27/2009 RCW -00{:]00]24|:|00 24.00 110 0.0152
10/28/2009 ERCWA&B 14|:100 | 24}:|00 10.00
RCW 00}:100{24]:{00 24.00 500 0.0303
10/29/2009 ERCWA&B . - 001:100|24]|:{00 24.00
, RCW 00/:|00|24|:]|00 24.00 460 _0.0302
.10/30/2009 ERCWA&B 00/:10024]:|00 24.00 o
RCW 00]:{00|24|:]00 24.00 510 0.0353
10/31/2009 ERCWA&B -00/:]00|24]:|00 24.00
" |[RCW 00}:1001{24]:]00 24.00 500 0.0372




L

L

Towerbrom 960 system injection |injection| duration in hours | total quantity | mass balance calc. | Additional Results
. 1,425 Ibs/day|. 0.10 mg/L 0.10 mg/L
11/01/2009 ERCWA&B 00}:100{14]:]00 14.00 )
: RCW 00}:100{13|:]40 - 13.67 0.0431
ERCWA&B- 15/:150 | 24]:|00 8.17
'|RCW 16/:115124|:100 7.75 500 0.0188
11/02/2009 ERCWA&B&RCW | 00]:/00]24|:|00 24.00 390 0.0357
11/03/2009 ERCWA&B&RCW | 00/:/00]24]|:|00 24.00 500 0.0443
11/04/2009 ERCWA&B&RCW | 00{:100{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 ERCWA&B&RCW | 00/:/00]24{:|00 24.00| - 500 0.0324
11/07/2009 ERCW A & B & RCW 00(:|100{241:(00 -24.00 500 0.0559 0.0293
11/08/2009 ERCW A & B & RCW 00]:100{24]:]|00 24.00 490 0.0504 ‘
11/09/2009 ERCWA&B 00]:100 |12} |10 12.17 .
RCW 00}:100]15/:]|50 15.83 440 0.0188
11/10/2009 ERCWA &B 10/:145]15(:]00 1425 . 0.0091
RCW 151:130] 19} : |46 427 140 0.0204
11/11/2009 RCW 10{:135]14]:]35 4.00 40 0.0357
11/12/2009 |ERCWA&B 09!.100(13|:]00 4.00 0.0086
RCW 13/:100]17;:100 4,00 140 0.0562
11/13/2009 ERCWA&B 08;:100(12}:|00 4.00 0.0103
RCW ' 12{:100]16¢:|00 4.00 140 0.0255
11/14/2009 ERCWA&B 10(:/40 | 14:]45 4.08 0.0149
: RCW 15]:110]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 12i:(15]16{:]15 4.00} . _ 0.0133
RCW 08;:115[12]:[15 "~ 4.00 120 0.0153
11/17/2009 ERCWA&B 111:145]15{:]45 4.00 0.0129
’ RCW 07{:145[11] |45 4.00 70 0.0255
11/18/2009 ERCWA&B' 10{:(25|14]|:(30 4.08 0.0087
RCW 15/:110119]:]|25 4.25 120 0.0306
11/19/2009 ERCWA&B 08|:145]13|:{00 4.25 0.0088
. RCW ) 13]:{30117]:{35 4.08 120 0.0204
11/20/2009 ERCWA&B 09|:145]15/:]00 5.25 0.0064
|IRCW 15]:(15119]:120 4.08 120 0.0093
11/21/2009 |ERCWA&B 10/:145]14/:150 4.08 )
) ' RCW 151:]10]19]:]|15 4.08 170 0.0195
11/22/2009 ERCWA&B 101:130|141:]35 4.08
RCW 117:135]15]:135 4.00 170 0.0233
11/23/2009 ERCWA&B 10{:135]15]:]10 - 458 180 0.0115
11/24/2009 ERCWA&B 12]:(15]116(:{15] 4.00 0.0109
. RCW 08{:115{12]:|30 4.25 220 0.0208
11/25/2009 ERCWA&B 11]:130(13]:30 2.00 0.0132
RCW 07(:130{11]:130 4.00 220 0.0104
11/26/2009 n/a : : )
11/27/2009 |n/a : .
11/28/2009 ERCWA&B 10/:(35]14]:]40 4.08 ) :
RCW 111:115]15]:]30 4.25 220 0.0208|.
11/29/2009 ERCWA&B 11{:135)15(:{40 | 4.08 ]
RCW 12]:105]16]:{05 4,00 220 -0.0232
* 11/30/2009 ERCWAS&B 09]:100{14}:140 5.67
' RCW 09/:145]14}:]20 4.58 220 0.0229




Towerbrom 960 system injection |injection | duration in hours | total quantity | mass balance calc. | Additional Results
1,425 Ibs/day 0.10 mg/L 0.10 mg/L
12/01/2009 RCW 09/:100|14|:/00]. 5.00 "40 0.0128
12/02/2009 ERCWAS&B 11/:/30]15/:(30 4.00
RCW '08{:130[13[:|00 4.50 180 0.0250
12/03/2009 ERCWA&B 12]:13016}:130 " 4.00 0.0091
|RCW 08{:{30]12]:130 4.00 160 0.0182
12/04/2009 n/a : o '
12/05/2009 n/a
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|14}:]00 4.00 40 0.0184
12/11/2009 RCW 08(:]10{13|:{30 533 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 08:150|13]:]10 433 50 0.0149 |
12/19/2009 RCW 09{:155]|14}:100 4.08 50 0.0232 '
12/20/2009 n/a : :
12/21/2009 n/a
12/22/2009 nia -
12/23/2009 n/a
12/24/2009 n/a
12/25/2009 n/a : :
12/26/2009 RCW 10{:|00 | 14]:{10 417 50 -0.0120
12/27/2009 RCW 091:115]13}:|30 4.25 40 0.0110
-~ 12/28/2009 ERCWA&B 12{:140]16}:55 4.25 150 0.0150
- 12/29/2009 nfa : :
12/30/2009 ERCWA&B 111:]30/13]:]30} 2.00 140 0.0099
.12/31/2009 nla : : :
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SQN
2009 Biocide/Corrosion Treatment Plan Annual Report '
Biodetergent 73551
Quantity in Pounds Duration in Hours .Analytical Results
(lbs/day) (hrs/day)* mass balance calculations
(mg/L) - - o
: , ' # of- Days in .
Month | Maximum Average Limit Maximum Limit |[Maximum Average Limit samples | Service

January 9 6 50 0.5 0.5 0.025 0.018 2.0 10 10
February 1 8 50 0.5 0.5 0.021 0.018 2.0 17 17
March 11 8 50 0.5 0.5 0.027 - 0.021 20 16 16
April : : : 0
May : . o 0
June 14 9 50 0.5 0.5 0.019 0.019 20 9 9
July 9 8 50 .05 0.5 0.017  '0.017 2.0 T 7
August - 9 9 50 0.5 0.5 0.017 0.017 2.0 5 5
September ' 0
October 0
November 0
December 0
Jan. - Dec. 64 64

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

systems.

Per the BICTP approval: "Frequency of use would be appoximately 208 days per year and duration of use wou"Id be abodt 0.5
hours per day with a maximum daily usage of 50 Ibs/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 Ibs/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 050
: : ERCW B 1035 1105 0.50 9.48 0.018
01/07/2009 RCW 825 855 0.50 474 0.018
01/08/2009 . RCW - 935 1005 0.50 474 0.017
01/09/2009 n/a
01/10/2009 n/a
01/11/2009 n/a ‘
01/12/2009 RCW 1045 1115 0.50 474 0.017
01/13/2009 RCW 945 1015 ~ 0.50 4.74 0.017
01/14/2009 n/a B
01/15/2009 n/a
01/16/2009 nfa .
~ 01/17/2009 . n/a
01/18/2009 - |n/a ‘
01/19/2009 {RCW 1025 1055 0.50 474 0.018
01/20/2009 RCW - 1025 1055 0.50 4.74 0.018
-01/21/2009 nfa’ ' ' '
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 “IRCW 1010 1040 0.50 - 6.67 0.025
01/28/2009 n/a
' 01/29/2009 nfa .
01/30/2009 n/a ,
01/31/2009 ERCW A 1105 1135 0.50 _
» 1135 1205 .0.50 0.018

9.48|

ERCW B




Biodetergent 73551

Biodetergent 73551 system injection start time| injection end time| duration in hours| total quantity | mass balance calc.
. L a . 50 Ibs/day 20mg/L
02/01/2009 ERCW A 1205 1235 050 - '
' ERCWB 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 nfa : -
02/06/2009 n/a
02/07/2009 n/a .
02/08/2009 |ERCWA 1100 1130 0.50
. ' ERCW B 1130 1200 0.50 9.48 0.017
02/09/2009 ERCW A 1055 1125 0.50 '
ERCWB . 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 '

_ ERCWB. - 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 - 474 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 ERCW A 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 0.50 474 0.017
02/24/2009 RCW 1000 1030 0.50 4.74| = 0.017
02/25/2009 ERCW A 1145 1215 0.50 ’
ERCWB 1215 1245 0.50 9.48 0.019
02/26/2009 ERCW A 1030 1100 0.50

' ERCWSB - 1100 1130 0.50 9:48 0.019
02/27/2009 n/a

nla’

02/28/2009




Biodetergent 73551

Biodetergent 73551

system injection start time| "injection end time| duration in hours| total quantity | mass balance calc.
' 50 Ibs/day 2.0 mg/L
03/01/2009 n/a v
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 ’ o
03/05/2009 ERCW A 1450 1520 0.50| _ :
ERCWB 1520 1550/ 0.50 11.38 0.023
03/06/2009 ERCWA 1020 1050 0.50
ERCWB 1050( 1120 0.50 . 11:381 " . 0023
03/07/2009 n/a '
03/08/2009 nfa’
~03/09/2009 |n/a. -
03/10/2009 ERCW.A 1015 1045 0.50 o :
ERCWB - 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{ - 569 0.023
03/14/2009 n/a ' '
03/15/2009 n/a _
03/16/2009 RCW ~1010 1040 0.50 474 0.019
03/17/2009 RCW .1020 1050 0.50 474 0.019
03/18/2009 ERCW A 1035 1105 0.50 .
ERCWB 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 :
ERCWB 1240 1310| . . 0.50 9.48 0.019
-03/23/2009 ERCW A 1040 1110 0.50 ;
! ERCWB 1110 1140 0.50 9.48 0.019
03/24/2009 ERCWA 1025 1055 0.50
ERCWB 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 [RCW 1015]. 1045 0.50 474 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 ] il
Biodetergent 73551 system injection start time| injection end time| duration in hours| total quantity { mass balance calc..
' 50 ibs/day 20mg/ll
06/01/2009 n/a
06/02/2009 na
06/03/2009 n/a '
06/04/2009 ERCW A 910 940 0.50
: ERCWB - 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 ,
ERCWB 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 0.50 474 0.019
06/11/2009 n/a ' o
06/12/2009 RCW 1000| 1030 0.50 474 0.019
06/13/2009 n/a ' =
06/14/2009 WEE
- 06/15/2009 n/a
06/16/2009 n/a
06/17/2009 n/a
06/18/2009 In/a :
06/19/2009 RCW 1010 1040 0.50 474 0.019
06/20/2009 ERCW A 1000 1030 0.50
: ERCWB 1030 1100 0.50
RCW 1120 1150 0.50¢ 14.22 0.019
06/21/2009 n/a : :
06/22/2009 n/a
06/23/2009 n/a - -
06/24/2009 ERCW A 1005 1035 0.50
JERCWB 1035 1105 0.50
: RCW 1145 1215 0.50 14.22 0.019
06/25/2009 ERCW A 1000 1030 0.50 .
' ERCWB - ~ 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

—

injection end time

Biodetergent 73551 system | injection start time duration in hours| total quantity | mass balance calc.
. 50 Ibs/day 2.0 mg/L
07/01/2009 "|RCW. 945 1015 0.50 474 0.017
07/02/2009 n/a '
07/03/2009 n/a :
07/04/2009 RCW 1015 1045 0.50 474 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 na .
07/14/2009 n/a
07/15/2009 -|[ERCW A 1000 1030 0.50 :
ERCWB 1030 1100 0.50 9.48 0.017
07/16/2009 ERCW A 1050 1120 0.50
ERCWB 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 -ﬂ
ERCWB 1045 1115 0.50 9.48 0.017
07/22/2009 n/a , . '
07/23/2009 ERCW A 855 925 0.50
4 ERCWB 925 -955 0.50 0.48 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

injection end time

total quantity

mass balance calc.

Biodetergent 73551 system injection start time duration in hours
_ : ‘ 50 Ibs/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 N .
. 08/11/2009 ERCWA 645 715 0.50
ERCWB 715 745 . 0.50 9.48 0.017
08/12/2009 n/a
08/13/2009 n/a
08/14/2009 ERCWA 915 945 0.50 ’
ERCWB 945 1015 0.50 9.48 0.017
08/15/2009 na -
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 o
ERCWB 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 j
08/26/2009 ERCW A 750 820 0.50 _ . A
: ERCWB 820 850 0.50 9.48 0.017
08/27/2009 n/a
08/28/2009 n/a
08/29/2009 nla .
08/30/2009 nfa
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




Per the B/CT.P appfoval:'
warm weather months."”

TN0026450 - . SQN
2009 Biocide/Corrosion Treatment Plan Annual Report
MSW 101
.| Duration in
Quantity in Pounds’ Hours Analytical Results
(Ibs/day) (hrs/day) mass balance calculations
_ (mglL) 4
' #of |Daysin
Month | Maximum Average Limit | Maximum | Maximum Average Limit samples | Service

January 0

February 0

March 0

April 0

May. . i , _ , 0
- June 811 665 2280 24.00 0.077 0.062 0.2 29 29

July 811 533 2280 24.00 0.076 0.047 02 23 23

August 811 620 2280 24.00 0.061 0.050 0.2 31 31

September 406 331 2280 24.00 0.033 0.030 02 22 22

October 406 349 2280 24.00 0.038 0030 02 11 11

November 0

December 0
- Jan. - Dec. 116 | 116

"MSW 101 is injected into the ERCW Train A & B system only during



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 | mass balance calc.
: 1 2,280 lbs/day 0.2 mg/L
06/01/2009|n/a : .
06/02/2009|ERCW A & B 11} |00 |24 00 13.00 219.69 0.034
06/03/2009|ERCWA &B 00f (00 {16 00{16] [00{24] {00 1 24.00 -

RCW 15 |30 [24] |00 850 481.62 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
06/05/2009ERCW A & B 00{ |00 {24 Q0 24.00 )

RCW 00| {00 {09 25]16| |00 |24 |00 17.42 699.96 0.067
06/06/2009|ERCW A & B& RCW |00[ 100 {24 00 24.00 811.15 0.066
06/07/2009|ERCW A & B & RCW |00 |00 |24 00 24.00 811.15 0.066
06/08/2009]ERCW A & B 00! |00 |24 00 24.00

] RCW 00| (00 {10} {10[14] [30(24]| (00 19.67 737.98 0.067
06/09/2003|ERCW A & B 00| |00 |24 00 24.00 )
. RCW 00} |00 |09 30114 105]24] |00 19.42 733.76 0.067
06/10/2009|ERCW A & B 00| |00 |24 00 24.00

RCW 00| |00 {09 50| 16] |00 |24| {00 17.83 706.88 0.067
06/11/2009|ERCW A & B 00; |00 |24 00 24.00 -

RCW 00| |00 |10 20 14| {45124} |00 19.58 736.46 0.067
06/12/2003|ERCW A & B 00| |00 |24 00 . 24.00

. |{RCW 00j |00 |09} [40]14| 45|24 |00 18.92 725.3 0.068
06/13/2009[ERCW A & B 00{ 100 |11 45 11.75

RCW _100f |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 0.034
06/16/2009|ERCW A & B 15| |00 {24 00 9.00

RCW 00} |00 |10 45(15| (05]24] |00 19.67 484.5 0.067
06/17/2009[ERCW A & B 00{ (00 {24! -{00] i 24.00 )

RCW. 00| {00 |09 30114| |10]24] (00} 19.33 732.23 0.067
06/18/2009|ERCW A & B 00 (00 |24 00 24.00 .

: RCW 00| jO0 {11 00]16| |30]|24) |00 18.50 718.21 0.077
06/19/2009{ERCW A & B 00| |00 |24 00 . 24 .00 )

RCW 00} (00 {10 00| 15| |20|24| |00 18.67 721.08 0.068
06/20/2009{ERCW A & B 00| (00 |24] (0O 24.00 .

RCW 00! |00 |11 10116] {00|24] {00 19.17 729.53 0.068
06/21/2009/ERCW A & B & RCW ;00| {00 (24 00 24.00 811.15 0.067
06/22/12009 ERCWA & B 00f (00 |24 00 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 0013} {5024| |00 19.17 728.53 0.067
06/24/2009!ERCW A & B 00| {00 {24 00 . 24.00 .

RCW 00} |00 |11 30116] 130}24] (00 19.00 726.66 0.067
06/25/2009{ERCW A & B 00] (00 |24 00 24.00

RCW 00| {00 {11 10116] [05]24] (0C 19.08 728.18 0.06

-06/26/2009|ERCW A & B & RCW |00} |00 |24 00 24.00 811.15] ° 0.06
06/27/2009|ERCW A & B 00] {00 |24 00 . 24.00 N

RCW - 100{ |00 {11 30116| {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 30111 [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 4513 |10]24] |00 19.58 474.52 0.06




MSW 101

system [injection | injection [injection[injection] duration in hours] PHOSPHATE
i T T TT T ] - | total quantity | mass balance calc.
» . : 2,280 Ibs/day 0.2 mg/L
07/01/2009{RCW 00j {00 |09 30|14] {30]24] |00 19.00 - 321.08 0.031
07/02/2009{RCW 00{ {00 {24 00 : 24.00 405.58 0.031
- 07/03/2009|RCW 00 |00 |10 00| 15| [45]|24] |00 18.25 308.41 0.03
Q7/04/2009{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| 100 |06 5012} [15124| |0C 18.58 313.98 0.03
07/07/2009{RCW 00| {00 {07|- [40[12] {30|24| |00 19.17 323.96 0.03
07/08/2009|RCW 00| |00 |08 15113] |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 00y {00 j08 50 (13| 3024} |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
07/14/2009|n/a
07/15/2009|n/a
07/16/2008|n/a
07/17/2009|n/a
07/18/2009|n/a
07/19/2009|n/a :
07/20/2009|ERCW A & 15| (45 [24 00 8.25
RCW 14 |05 |24 00 - 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
07/22/2009ERCW A & B 00| (00 |24 00 24.00
RCW 00§ |00-]|10 50115| |15]|24] |00 19.58 736.46 0.06
07/23/2009|ERCW A & B 00| j00 {24 00 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 | 00f |00 |24 00 24.00 811.15 0.061
07/27/2008|ERCW A & B 00| |00 |24 00 24.00
RCW 004 |00 |09 25|13 |35124| |00 19.83 740.85 0.061
07/28/2008ERCW A & B 00 |0C [24 00 24.00
. RCW 00; {00 ;10 50| 15| j20;24] |00 19.50] 735.11 0.06
07/29/2009|ERCW A & B 00] |00 [24] |00 24.00
: RCW 00{-j00 {10 50[ 15| |10]24] |00 19.67 737.81 0.06
07/30/2009|ERCW A & B 00| (00 |24 00] - 24.00
RCW . 00/ 100 {10 5015 {10} 24} |00 19.67 737.81 0.06
07/31/2009|[ERCW A & B 00} |00 |24 00 : 24.00
“|RCW 00] |00 {10 00| 14| 13024} |00 735.11 0.06

19.50




L1

I

L

L

duration in hours

MSW 101 system injection’| injection |injection |injection PHOSPHATE
. i | total quantity | mass balance calc.

) 2,280 Ibs/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 & B & RCW |00/ 100 |24 00 24.00 811.15 0.06
08/03/2009|{ERCW A & B 00| |00 |24 00 24.00 :

RCW 00| {00 |09 451141 |30 24| |00 19.25 730.88 0.061
08/04/2009|ERCW A & B 00/ |00 |24 00 . 24.00 -

RCW 00| |00 {07 00|11| 135(24] |00 - 1942 733.76 0.059
08/05/2009{ERCW A & B 00f {00 {24 00 : 24.00

RCW 00j |00 {08 10112] |35|24} |00 19.58 736.63 0.06
08/06/2009|ERCW A & B 00} 100 |24 00 24.00

RCW 00| loo |07 50(12| [30}24] |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 00 24.00 811.15 0.06
08/09/2009|ERCW A & B & RCW | 00| {00 |24 00 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|ERCW A & B 00| {00 |24 00 24.00 '

RCW ) 00| {00 |07 55(12| 130124} |00 19.42 733.76 0.06
08/12/2009{ERCW A & B 00( (00 (24 00 ] 24.00

RCW 00; |00 |07 50{12| [20]|24} |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] 14524 |00 19.42 733.76 0.059
08/14/2009|ERCW A & B 00| |00 |24 00 : 24.00 .

RCW 00| |00 |11 00[15] |30]24] |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 24.00 811.15 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 o

RCW 00f {00 |09 20|14} |00 |24] |00 19.33 _732.23 0.059
08/19/2009{ERCW A & B 00| {00 |24] .00 24.00

RCW 00§ |00 {08 20413{-{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[12| [15]24] |00 18.42 716.86 0.059
08/21/2009|ERCW A & B 00| |00 |08 00 8.00

RCW 00| |00 |10 40115] |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{RCW 00| {00 |05 49111| |00 |24} |00 18.82 318.04 0.029
08/25/2009|RCW 00| |00 {08 50| 14| [00}24| |00 18.83 318.21 0.03
08/26/2009{RCW 00| 100 |09 00113} |30|24} |00 19.50 329.53 0.03
08/27/2009|RCW 00| |00 |09 00| 14| (00|24 [00 19.00 321.08 0.03
08/28/2009{RCW 00! {00 {08 10412} {3524| |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 {24 00 24.00 405.58 0.03
08/31/2009{RCW 00} joo |07 20112{ |00 |24} |00 19.33 326.65 0.029




1] T 1l [ '
MSW 101 system injection | injection |injection|injection| duration in hours PHOSPHATE
7T : total quantity | mass balance calc.
: 2,280 Ibs/day 0.2 mgi/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 19.50 329.53 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| 100 |24 00 i 24.00 405.58 0.03
~ 09/05/2009|RCW 00| {00 |24 00 24.00 405.58 0.03
09/06/2009|RCW 00} |00 {13 00[17] 130|24} {00 19.50 329.53 0.03
09/07/20091RCW 00} |00 |24 00 24.00 405.58 0.03
09/08/2009|RCW 00| 100 |09 30]15| |00 24] 00 18.50 312.63 0.03
09/09/2009|RCW 00| |00 {08 20[13; [05]|24].]00 19.25 325.31 0.03
09/10/2009|RCW 00} |00 |06 00{14]| {30|24{ |00 15.50 261.94 0.03
09/11/2009|RCW 00| (00 |08 20|12} [45|24| |00 19.58 330.88 0.03}
09/12/2009|RCW 00| {00 {12 50 12.83 216.81 0.03
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] {05 (24 06 7.92 133.84|" 0.03
09/22/2009|RCW 00} |00 {11 50116} |15124| {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
09/24/2609(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 24.00 405.58 0.03
09/27/2009|RCW 00{ {00 {08 45113] |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] 100 |11 00|15| [55]|24| |00 19.08 322.43 0.03
09/30/2009|RCW 00; |00 j08 30112 |55;24] |00 19.58 330.89 0.03]".




L 1] L1 1
MSW 101 system injection | injection |injection |injection| duration in hours PHOSPHATE
' A | I [ ] total quantity | mass balance calc.
2,280 los/day 0.2 mg/L

10/01/2009{RCW 00] 100 |24 00 : 24.00 405.58 0.038

. 10/02/2009|RCW 00| |00 |10 30|15| |15]24] |00 19.25 325.31 0.029
10/03/2009 | RCW' 00} |00 |14 0018} {25}24| |00 19.58 330.88| 0.029
10/04/2009{RCW 00{ {00 |11 0015 (25(24; (00 19.58 330.88 0.029
10/05/2009|RCW 00| 100 |07 45[12| |35] 24! |00 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 00 24.00 405.58 0.029
10/08/2009 | RCW 00| (00 |24 00 24.00 405.58 0.029
10/09/2008|RCW 00} |00 {09 50|14} {35|24| |00 19.25 325.31 0.029
10/10/2009|RCW 00 |00 |24 00 24.00 405.58 0.029
10/11/2009|RCW 00 |10 10 10.17 171.86 0.03

00

10/12/2008|n/a

10/13/2008|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 -

10/27/2009in/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




TN0026450 : o SQN
2009 Biocide/Corrosion Treatment Plan Annual Report
Flogard MS6236
Duration
Quantity in Pounds in Hours Analytical Results
(Ibs/day) (hrs/day) mass balance calculations
' (mg/L)
: : o # of Days in
Month | Maximum Average Limit  |Maximum | Maximum Average Limit samples | Service

January : 0
February 0
March 0
April 0
May 0
June 0
July : 0
August 418 405 2275 24.00 0.031 0.031 0.2 b 11
September 418 402 2275 .24.00 0.034 0.031 02 19 19
October 418 - 336. 2275 24.00 0.038 0.033 0.2 3 3
November : : 0
December 0
Jan. - Dec. 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 January2009| | | | | | |

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

start time

start time

injection
end time

{ duration

in hours

PHOSPHATE

Floguard
MS6236

system

end time

total quantity

mass balance
calc.

2,275 Ibs/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

108/12/2009

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

" 108/20/2009

n/a

08/21/2009

ERCWA&B

08

00

24

00

16.00]

- 2784

0.031

08/22/2009

ERCWA&B

00

00

24

00

24.00

4176

0.031

08/23/2009

ERCWAZ&B

00

00

24

00

24.00

4176

0.031.

08/24/2009

ERCWA&B

00

00

24

00

24.00

417.6

0.031

08/25/2009

ERCWA&B

00

60

24

00

24.00

417.6

0.031

08/26/2009

ERCWAZ&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

240

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

4176

0.031




] N . ! 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 |bs/day 0.2 mg/L
09/01/2009 |n/a N
09/02/2008 |n/a -
09/03/2009 |n/a
09/04/2009 |n/a
09/05/2009 |n/a
109/06/2009 |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 0024 {00 24.00 417.6 0.03
09/15/2009 |[ERCW A & B |00 0024 | |00 24.00 417.6 0.03
09/16/2009 |[ERCWA &B |00| 1|00|24| |00 24.00 4176 '0.031
09/17/2009 |[ERCW A & B |00 00124| |00 24.00 417.6 0.031
09/18/2009 |[ERCW A & B |00 00(24| {00 24.00 417.6 0.031
09/19/2009 [ERCWA & B |00 0024} 100 24.00 417.6 0.031} -
09/20/2009 |[ERCW A & B |00 00 24| |00 24.00 417.6 0.031
09/21/2009 [ERCWA & B |00 00124 |00 24.00 417.6 - 0.031
-109/22/2009 [ERCW A & B |00 00{24, |00 24.00 417.6 0.031
09/23/2009 |[ERCWA & B {00 00 24| |00 B 24.00 4176 0.031
09/24/2009 |[ERCW A & B_|00 0024 |00 24.00 4176 0.031
09/25/2009 |[ERCWA & B (00 00 (24| |00 24.00 417.6 0.031
09/26/2009 |[ERCW A & B {00 0024| |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 |[ERCWA & B 100 0024 {00 24.00 4176 0.034
09/29/2009 |ERCW A & B |00 0024 |00 24.00 417.6 0.03
09/30/2009 (ERCW A & B |00 00]24] |00 24.00 4176 0.03




injection
start time

injection
end time

injection
start time

injection
end time

duration

PHOSPHATE

Floguard
MS6236

system

in hours

total quantity

mass balance
-calc.

2,275 Ibs/day

0.2 mg/L

10/01/2009

ERCWA&B

00 00

24

00

24.00

4176

0.038

10/02/2009

ERCWA&B

00 00

24

00

24.00

4176

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

- 110/16/2009

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

- 11.0/27/2009

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
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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, | 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 May 10-15, showed no toxic effects to
fathead minnows or daphnids. The resulting 1C,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 questlons or comments following your review of the

* report.

Cynthia‘L Russell ~
Biologist

Environmental Engmeermg Serv1ces ‘West
CEB 3A-M

Attachment

cc (Attachment)
Sherrard, R. M., PSC 1X-C
Files, ER&TA, CEB 1B-M

SQN May 2009m



TENN ESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

10.
11.
12.
13.
14.

15.

16.

17.

Page 1 of 107

Report Date: June 9. 2009

. Facility / Discharger: Sequoyah Nuclear Plant/ TVA

County / State: Hamilton / Tennessee

NPDES Permit #:- TN0026450

Type of Facility: Nuclear-Fueled Electric Generating Plant
Desngn Flow (MGD) 1,579

Receiving Stream: Tennessee River (TRM 483.6)

1Q10: 3,491

Outfall Tested: 101

- Dates Sampled: May 10-15..2009

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

Pertinent Slte Conditions: H- 150M was injected into the ERCW B train be,qmmngon
5/11/09 @ 1220 through 5/14/09 (@ 1500.

Test Dates: May 12-19. 2009

Test Type: Shorf-te;rm Chronic Definitive

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

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

szephalespromelas uv treated Outfall 101: 11.3,22.6. 45.2, 72.6. 100
. UV treated Intake: 100.0

Permit Limit Endpoint (%): Outf.allv 101: 1Cys =45.2%

Test Results: Qutfall 101: szephales promelas: 1Cys > 100%
: Ceriodaphnia dubia: 1Cy5 > 100%

UV treated Outfall 101: Pimephales promelas lC > 100%




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 1C,s 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 .
Sequoyabh. ‘ ~ 4
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METHODS SUMMARY

Samples:

1.

Sampling Point: Qutfall 101, Intake

2. Sample Type: Composite
3. Sample Information:
Date Date Date
o (MM-DD-YY) (MM-DD-YY) Arrival | Initial | (MM-DD-YY)
Sample Time (ET) Time (ET) Temp. | TRC* Time (ET)
ID Collected Received °O) (mg/L) | - First Used By
05-10-09 0859 to _ § 05-12-09 0950
101 05-11-09 0759 05-11-09 1510 |1.8,1.8 {O.IO 05-13-09 0850
05-10-09 0933 to . e 05-12-09 0950
Intake | ") 09 gg33 | 051109 1510|131 <0.00 | 7 5T0 (ecy
| 05-12-09 0821 to , ' ~05-14-09 0900
1.0_1 05-13-09 0721 05-13-09 1433 | 3.2,2.0" | <0.10 05-15-09 0853
05-12-09 0839to | . 0 1/ 05-14-09 0900
Intake 05-13-09 0739 05-13-09 1433 2.1 <0.10 05-15-09 0853
. ' 05-16-09 0900
o1 | OO0 D828 1 051509 1428 | 23,157 | <0.10 | 05-17-09 0920
: - ' 05-18-09 0903
. 05-16-09 0900
Intake 0(5)'51_‘1"508903‘7‘250‘ 05-15-09 1428 1.7 <0.10 | 05-17-09 0920
) 05-18-09 0903

" *TRC = Total Residual Chlorme
TSamples were collected in two 2.5 gallon cubitainers. Temperature was measured in each cubitainer upon arrival.

4, Sample Mampulatron Samples from Outfall 101 and intake were warmed to test temperature

Page 3 of 107

(25.0+ 1.0°C) in a warm water bath.

Aliquots of Outfall 101 and Intake samules were UV-treated through a -
40-watt Smart® UV Sterilizer ( manufactured by Emperor Aguatics,
Inc.) for 2 minutes.




L7 Yy

. ‘ Pimephales promelas Ceriodaphnia dubia
Test Organisms: ' . '
1. Source: ,Aguaiox’, ]nc.‘ . In-house Cultures
2. Age: § 20.33 hours old | - <24-hours old
Test Method Summary:
1. Test Conditions: Static, Renewal o Static, 'Renewal
2. Test Duration: 7 days AT ' Until at least 60% of control
- . fcmales have 3 broods
3. Control / Dilution Water: Moderately Hard Svnthetic . Moderately Hard Synthetic
4. Number of Replicates:. ﬂ : : | 10
5. Organisms per Replicate: 10 ' - 1
6. Test Initiation: (Date/Time) | | - |
Outfall 101 05-12-09 1220 ET - 05-12-09 0950 ET -
UV Treated Outfall 101 - 05-12-09 1232 ET ‘
7. Test Termindtion: (Date/Time) | L
Outfall 101 05-19-09 1123 ET 05-19-09 0854 ET * -
UV Treated Outfall 101 05-19-09 1140 ET ‘
8. Test Temperature: Outfall 101: Mean=247°C  Mean=24.9C
: (24.2 - 25.1°C) . (24.6 - 25.2°C
Test Temperature: UV-Treated Outfal_l 101: Mean = 24.7°C

(243 -25.0°C)

9. Physical / Chemical o
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
s using ToxCalc version 5.0 statistical software (Tidepool Scientific
Software, McKinneyville, CA). ' ‘
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

1. Results ofa  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 (timé€ 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 Mi?:plljiz tZV:\;i? ge(glg)
o , ,
(% Effluent) 1 > 3 2 ~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% 1 0.723 0.604 0.700 0.641 0.667
Intake 0.212. 0.285 0.496 0.567 0.390 .
ICy5 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/LCsp: TUc = 100/ ICys
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TOXICITY TEST RESULTS (see Appendix C fbr Bench Sheéts)

2. Results bf a  Ceriodaphnia dubia ' 'C-hrbnic/ 7-day Toxicifv Test.

(Genus species)

(Type / Duration)

Conducted May 12 — 19, 2009 using effluent from Outfall 101,

: Percent Surviving
Test (time interval used — days) ‘
cEmeny| || 2 | 3 [ 4| s |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 | 100 | 100 100 100
72.6% 100 | 100 | 100 | 100 | 100 | 100 100
100.0% 100 | 100 100 100 | 100 | 100 | 100
Test Soluions o 7
| 1213141516 7] 8] 91 10]Mean
Control |33 ]34 {33 34|34 |32]34]34]|31]31]330
11.3% 33136 3232363333 [34[33[32] 334
22.6% 135|136 |34 |36 |32]33|35]34]33]33]34.1
45.2% 36| 3431135353333 /34]33]31]335
72.6% 37037 |36 3235|3231 |34 34]33] 341
100.0% 3938 |32 |36]34(33|34|35]34]|31] 346

1Cys Value: > 100%
Permit Limit: 45.2%

195% Confidence Limits:.
Upper Limit: NA
Lower Limit: NA

Calculated TU Estimates: <.1.0 TUc*

Permit Limit: 2.2 TUc

*TUa = 100/LCsp: TUc = 100/ 1Cs
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2.

. Page 7 of 107

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

(Genus species)

(Type / Duration)

Conducted May 12 — 19, 2009 using water from Intake'

Percent Surviving
Test (time interval used — days
Solutions
% Effluent) : 2 3 4 > 6 7
Control 100 100 100 100 | 100 100 100
Intake 100 100 100 100 100 100 100
Test Solu tions - Reproduction (#y.oung/femaleﬁ days)
(% Effluent) Data (,reghcate number) :
1121314 75161171 8] 9]10]Mean
Control = 133} 353313534 |33 |31 |31]33)337) 331
Intake 39035141 13635138 [37136{37]34] 368

ICys Value: > 100%
Permit Limit: N/A

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

Permit Limit: NA

Calculated TU Estimates: < 1.0' TUc*

*TUa = 100/LCso: TUc = 100/ 1Cys




TOXICITY TEST RESULTS. UV-TREATED (see Appendix C for Bench Sheets)

3.

Results of a

Pimephales promelas Chronic/ 7-day Toxicity Test.

(Genus speci

es)

(Type / Duration)

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

Percent Surviving

Test

Solutions | (time interval used — days)

(% Effluent) ] 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 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
.Intakéb 1000 | 100 | 100 100 100 | 100 100

Test Solutions _M?ﬁ:ﬁggﬁﬁ’ggg)

(% Efﬂuent) " 3 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% 0737 | 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 10.698
Intake: 0.695 0.635 0.662 0.642 0.659

1Cos _.Va]vue‘; > 100% | Calculated TU Estimatesﬁ ﬂ_()_m

95% Confidence Lirhits:

Upper-Limit: NA
Lower Limit: NA

*TUa = 100/LCsp: TUc =100/ ICys .

- REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)

Speéies ' Date Time | Duration | Toxicant | Results (ICys)
Pimephales promelas | May 12 - 19, 2009 1208 7-days KCl - 0.75 g/l
~ Ceriodaphnia dubia May 05 - 12, 2009 0905 7 days NaCl 1.07 g/L
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PHYSICAL/CHEMICALSUMMARY
Water Chemistry Mean Values and Ranges for meephales promelas and Ceriodaphnia dubia Tests, Non—txeated chuoyah Nuclear Plant (SQN) Outfall 101
perfonned May 12 19, 2009
Test Sample ID| Temperature ("C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance| ~Alkalinity | Hardness | Total Residual
A Initial Final’ Initial Final Initial Final (umhos/em) | (mg/L. CaCO;3)| (mg/L. CaCO;) " Chlorine (mg/L)
Control 24.7 S 246 76 )..T4 755 |...T25 321 6l 89
_ 247124812450 248 74 1- 78 [ 69 - 75 [ 7320 766] 7.04 - 744] 3020 -1 338 | 60 il 6l 88 - %
11.3% - 24 7 g 246 o ?7 S 73A S 7W4w1 . . 722 R 297 ' s ' | o
v 2471- 24812421249 75 - 80| 69 - 75 | 726 - 750 | 701 - 7.36 | 284 - 306 Li )
§ 22.6% 243 245 7.7 72 740 | 720 280 7 N
S ) 24.71- 24824211251 7.5 1- 81 | 68 - 7.5 | 7.26 - 749 7.03 - 7.34| 268 -1 287 i i
S: 45.2% |- 24.8 24 6 s 7'_7 . 7,2 7.37 7f19 - 243 RGN, F— B R—
Y] e /0 ¢ § H I [ g [
3 2470- 249124217248 76 - 80 | 68 - 74 723 - 747|699 - 735| 234 -] 247
‘§ 16 | 248 24.6 78 72 733 | 717 198 . Y
£ 24.71- 249|244 1] 248 6.8 i-i 7.5 1718 -1 746} 697 - 734] 189 -1 205 i i
' 100.0% 248 ............ - 24j6 7 ; 72 727 713 150 57 6%
247:-1250]244 -1 24977 1 78 ) 68 1- 75 [ 7141-1 7396951724 145 - 156 ] 50 - 65 | 60 i- 64 1<010.- <0.10
Intake' 24.9 . 24.6 7.8 ' 72 725 7.13 147 54 ‘ 63 <0.10
24612512443 24777 1- 79 | 68 4 7.5 [ 71111739697 -1 7250 143 - 053] 52 - 57 | 60 4 64 |<0.10.- <0.10
Control 24;8 1250 7.6 7&6 7.55 739 REE] 61 .8
247102502480 252 74 - 78 | 75 178 | 7327 766 | 721 1< 747} 300 < 338 | 60 - 6l 88 - RN
113% 249 250 7.7 7.6 T N .
) 24714250 24811252 7.5 - 80 | 7.4 I 78 | 7260 7.50 | 7221 7.49 | 284 i} 306 il
= e |20 | 249 7.1 7 7.40 739 | 280 [ -
S 2473251 248-1252) 75 - 81| 74 4 7.263-. 749 7.22 1 7.48 | 268 - 287 L i
g 2o | 240 250 |7 : 737 | 738 243 |
= 24811 251248112527 7.6 - 80| 74 &I 72311 7.47 234 - 247
, ‘§ 12.6% | 222 249 78 | 76 733 | 135 19g » .
S 24811251 247:-12520 77 i< 794 15 - 7.18 -1 7.46 | 7.22 1~ 742 189 - 205 S i
100.0% 249 24.9 7.7 - 727 7}.31 ' 150 57 62 | <010 -
248 - 2511 2471-1251] 7.7 §- 78 | 7.5 - 7.041-1 739 720 - 738 145 -1 156 | 50 - 65 | 60 -i 64 [<0.10i- <0.10
Intake 249 24.9 7.8 7. _ 725 7. 28 R 63 <0.10
2482510246 1251 7710 79} 750 7.11 - 7.39 709 735 143 i-0 153 57 1 60 - 64 |<010- <010
B - [ Pt R . { : H
Ovenall temperature °C) - Average Minimum | Maximum ; : i
Pimephales promelas 24.7 24.2 25.1 Ci ’ i
Ceriodaphnia dubia 249 246 252 S - % R L DU R e
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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.

| | T I T Nt 3
~Test  -|Sample ID Temperature (C) | Dissolved Oxygen (mg/L) pH (S.U) Conductance| Alkalinity | Hardness
’ Initial Final - - Initial Final " Initial Final (nmhos/cm) | (mg/L CaCO;3)| (mg/L CaCOs)
Control |— 243 24.6 7.7 7.5 7.44 727 314 60 9N
207 - 249|244 - 249] 75 - 78| 70 - 78 17281-1753]| 7.04 -1 7.44| 296 - 334 | 59 - 61 88 - 9
11.3% 248 24.6 77|73 745 7{25 . '3:0‘2
. 2471250 244 - 248] 75 - 79 | 68 - 75 | 72901 753 7.08 1] 738 | 282 - 321 %
§ 22.6% 24.8 245 7.7 7.3 745 723 . | 282
S ' 24714249244 - 247| 75 - 79 | 68 I 7.5 | 729 1-1 754 | 7.02 11 7.39 | 264 1| 299 3
§ 45.2% 24v72E4.§8249 - 3245 78 } 7? 742 A _72.2;1 214t6 i
s 7 - 24. -1249] 76 - 80| 68 i- 7.4 | 7.281-i 7.51| 7.03 i- 7.38| 231 - 258 5
i 72 60/' 24.8 24 6 78 . 7.2 7. 38 ...7'20 ................. 20,0
£ 7 47 0 249243 - 248 76 - 80 | 68 -l 75 {723 -1 749] 7.03 - 7.36 | 189 -1 207 1 i
= 1000% | 248 | 246 78 | 72 733 AT T O
247 -1 250243 - 248 76 - 80 | 68 - 75 [7190- 74316951 730] 147 - 159 ] 44 - 54 | 60 - o4
Intake 249 246 78 7.2 730 | 714 149 R
247 - 250 | 244 - 250 76 - 79 | 6.8 -l 7.5 | 7.15-1 7.43 | 6.80 - 7.29| 141 - 155 50 - 57 | S8 - 66
— A : : ! O : : ,
Overall tempe rature (° C) : Averqggm?' Minimum | Maximum
________ ngmephaIes promelas 247 . 243 250 g §
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SUMMARY / CONCLUSIONS

Qutfall 101 samples collected May 10-15, 2009, showed no toxic effects to fathead
minnows or daphnids. The resulting IC,s values, for both spemes 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 varlablllty among repllcates) in previous toxicity testmg at

Sequoyah.
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Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

. SUMMARY OF METHODS

1. Pimephales promelas

Tests wére.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 accordmg to EPA- 821-R-02-013 (October 2002) using ten repllcates
- each containing one test organism, per treatment. Test vessels consisted of 30-mL-
_polypropylene cups, each contalmng 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. Piméphales 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 applrcable) :

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 rneasured by. SM 4500 O G.

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

6. vConduct‘ance 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 chlori‘ne was measured by ORION Electrode Method 97-70.

QUALITY ASSURAN CE

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

REFERENCE TOXICANT TESTS (See Appendix D for control chart information)
10. Test Type: 7-day chronic tests with results expressed as 1Cys values in g/L. KCl or NaCl.

2. Standard Toxicant: Potassiurrr Chloride (KCl crystalline) for Pimephales promelas.
"~ Sodium Chlorlde (NaCl crystalline) for Cerlodaphnza dubza

3. Drlutron 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 o

Diffuser Discharge Concentrations of Total Residual Chlorine,

Diffuser Disc‘ha'rge 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 '

Date | Sodium' Towerbrom |- 222 1l PCL-401 €I5<363 | Cuprostat-
' mg/L - " mg/L g/ PF
TRC sphate. || Copolymer [D 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.
-109/12/1998
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}
08/22/19994¢
08/23/1999
108/24/1999:

%
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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 o PCL-401
: ] mg/L
Copolymer
01/31/2000};
02/01/200
02/02/2000 ;
02/03/2000|;
02/04/2000 |
02/05/2000
02/06/2000 |
07/26/2000}: <0.0057
07/27/2000§ 0.019°
07/28/2000: 0.0088
107/29/2000}; <0.0088
07/30/2000}; <0.0076 -
07/31/2000}: ( <0.0152
08/01/2000 < 0.0141
12/11/2000f 0.0143
12/12/2000 0.0092
12/13/2000 | <0.0120
12/14/2000 <0.0087
12/15/2000 : 0.0120
12/16/2000 | <0.0036
12/17/2000 §: : < 0.0036
08/26/2001 |; e 0.017
08/27/2001 |; <0.0096
08/28/2001 <0.0085
08/29/2001 | <0.0094
08/30/2001 <0.0123
08/31/2001 <0.005
11/25/2001 <0.0044
11/26/2001 | <0.0119
11/27/2001 | 0.0137
11/28/2001 ‘ <0.0089
11/29/2001 - 0.0132
11/30/2001 | <.0.0043
12/09/2001 |; "<0.0042
12/10/2001 <0.0042
12/11/2001 '<0.0104
12/12/2001 0.0128

12/13/2001 1<0.0088
1121472001 0.0134
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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, A ‘
March 12, 1998 — May 15, 2009

Date - ' Sodil Towerbrom |2 \PCL22220 [ PCL-401" | Cl Cuprostat- |
mg/L | ! mg/L ; . PF :
TRC . [i:Ph Copolymer ,

01/02/2002 ' <0.0079°
01/03/2002 <0.0042

01/04/2002 . 0.0124
01/05/2002 <0.0042
01/06/2002 <0.0042

01/07/2002 < 0.0089
02/24/2002 ’ < 0.004

02/25/2002 < 0.004
02/26/2002 0.0143
02/27/2002 <0.0041
02/28/2002 <0.0041
"103/01/2002 ] <0.0041
05/05/2002
05/06/2002
05/07/2002
05/08/2002
05/09/2002
05/10/2002
08/04/2002 <0.0058
08/05/2002 ' <0.0058
08/06/2002 0.0092
08/07/2002 <0.0107
08/08/2002[: <0.0061
08/09/2002}: 0.0152
10/06/2002 <0.00497
10/07/2002; 0.0153 "~
10/08/2002 <0.0092
10/09/2002 0.0124
10/10/2002 0.0134
10/11/2002 4 <0.0042
01/12/2003 ; <0.0035
01/13/2003 | ‘ <0.006
01/14/2003; <0.0118
01/15/2003 <0.0063-
101/16/2003 <0.0034
01/17/2003 | <0.0034
04/06/2003 <0.0073
04/07/2003 <0.0189
04/08/2003 <0.0117
04/09/2003 <0.0139
04/10/2003 {; .<0.0113

04/11/2003 | e <0.0073 -
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Téble B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to- Control Growth of Microbiologically Induced Bacteria and Mollusks,

Date

* During Toxicity Test Sampling,
March 12, 1998 — May 15, 2009

Towerbrom |
mg/L

TRC

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

<0.0045
<0.0037
<0.0048
<0.0048
<0.0085
<0.0048

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

<0.0050
<0.0050
<0.0051
<0.0084

0.0129

<0.0043
<0.0043
<0.0090
<0.0106
0.0181
0.0183

02/01/2004
02/02/2004

05/04/2004
05/05/2004
05/06/2004
05/07/2004
05/08/2004
105/09/2004

07/04/2004:
07/05/2004 |
07/06/2004 -
07/07/2004
07/08/2004
07/09/2004

0.0093 .
<0.0034
<0.0034
0.0124

<0.0034

<0.0123
<0.0144
<0.0146
0.0227
0.016 -

<0.0085

<0.0077
0.0252
0.0223
0.0182

Page 19 of 107

——

PCL-401
mg/L
Copolymer

0.020
0.014
0.014
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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

PCL-401

Date 5 Towerbrom:

mg/lL mg/L

TRC hate | Copolymer
11/07/2004 <0.0187 0.014
11/08/2004 <0.0192 0.030
11/09/2004 <0.0233" 0.016
11/10/2004 <0.0149 0.016
11/11/2004 <0.0149 0.017
11/12/2004 <0.0253 0.017
02/06/2005 <0.0042 0.010
02/07/2005 <0.0116 0.010
02/08/2005 <0.0080 0.010
02/09/2005 0.0199 0.010
02/10/2005 <0.0042 0.010
02/11/2005 0.0155 0.010
06/05/2005 0.0063 -
06/06/2005 |; "0.0043 -
06/07/2005 0.0103 -
06/08/2005 0.0295 -
06/09/2005 0.0129 -
06/10/2005 0.0184 -
07/17/2005 0.0109 0.009
07/18/2005 0.0150 0.009
07/19/2005 0.0163 0.009
07/20/2005 0.0209 0.009
07/21/2005 0.0242- 0.009"
07/22/2005 0.0238 0.018
10/30/2005 0.0068 -
10/31/2005 0.0112 -
11/01/2005 0.0104 -
11/02/2005 0.0104 -
11/03/2005 0.0117 . -
11/04/2005 .0.0165 .
11/14/2005 0.0274 -
11/15/2005 0.0256 -
11/16/2005 | 0.0234 -
11/17/2005 ' 0.0231 -
11/18/2005 | ©0.0200 -
11/19/2005 0.0116 -
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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 — May 15, 2009

Date

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

| Towerbro

% e
R

PCL-401
mg/L
Copolymer

Cuprostat -PF H%(§
mg/L
Azole

Phosphate

MSW
101
mg/L

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

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

12/02/07
12/03/07
12/04/07
12/05/07
12/06/07
12/07/07
04/13/08
04/14/08
04/15/08
04/16/08
04/17/08
04/18/08

10/26/08
10/27/08
10/28/08
10/29/08
10/30/08
10/31/08
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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

Page 22 of 107

Date Towerbro PCL-401 Nalco MSW
"mg/L mg/L 73551 101

TRC Copolymer - " mg/L mg/L

'EO/PO Phosphate

02/08/09 0.0197 -
02/09/09 0.0237 -
02/10/09 0.0104 -
02/11/09 0.0155 -
02/12/09 0.0106 -
02/13/09 - .
05/10/09 0.0129 -
05/11/09 - 0.0415 -
05/12/09 0.0053 -
05/13/09 -0.0049° -
© 05/14/09 <0.0141 -
05/15/09 <0.0160 -
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Sequoyah Nuélear Plant Biomonitoring

May 12-19, 2009

Appendix C

* Chiain of Custody Records and
- Toxicity Test Bench Sheets



LOT Jo p7 28eq

BIOMONITORING CHAIN OF CUSTODY RECORD

Page1of1

Client: TVA

Project Name: Sequoyah NP Toxicity

P.O. Number: N/A

Facility Sémpled: Sequoyah NP __

Environmental Testing Solution, Inc:

351 Depot Street.
Asheville, NC

‘ 28801
Phone:

Delivered By (Circle One):

FedEx UPS . Bus Client

Other (specify): Sonic Delivery -

General Comments;
Chevy Williams:

- . 828-350-9364 Ben Mitchell
NPDES Number: TN002§450 ST Adam Deimling; .
Collected By: Chevy Williams, Ben Mitchell, Adam Deimting |~ FaX: 828-350-9368 Metals Analyzed. Samples "emamed ot ice through out
N ) ' : sampling and transpoit to lab.
Field Identification/ | Grab/Comp. Collection Date/Time Container. | Flow - p/\b) Uj & 6‘444‘
Sample Description ‘ : Number & | MGD Rain Event? - Laboratory Use
Volume (Mark as Appropriate) -
Collected : L
Date Time If Yes, No | Trace ETS Log - Amival | By | Time | Appear--
(EST) : Inches Number | Temp. ’ e "ance
' » — . O 1 4
SQN-IOLTOX | Comp [ 05/I0/05-0571T09 | 0855 1 2 (25gah 1, vV, | p.of A0S 11.0) \.&/n.z | | wol *
-INT-TO C 05/10/09-05/11/09 0933- 1 (2.5 gal NA '
SQN-INT-TOX | Comp g | Tese vV p.0l Bisuor | .3'C 3\ ©O| %
Sample Custody — Fill In From Top Down * Cu4+oo(H 4—&.04 »-‘-(’«J-
Relinquished By (Signature): ‘ Date/Time Received By (Signature): 1 Datejilme 50«:&1»4 i
.
Chevy Willi 05/11/09 2 Sonic Delivery - 05/11/09 - ™
Wt 0T Tesr |
| » B R ,&M /029 v
Sonic Dehvery 05/11/09 _ ' -1 05 1/09 :
Ll S e e | o 1S10_ex

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 coltect and ship in such a way that the laboratory will receive the samples with ample time to initiate tésting 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.




LOY JO 7 3ded.

BIOMONITORING CHAIN OF CUSTODY RECORD Pagelof1

. ~ L
Client: TVA | ' | Environmental Testing Solution, Inc. ] Delivered By (Circle One):
Project Name: Sequoyah NP Toxicity . . 351 Depot Street. Fedix UPS = Bus =~ Client
P.O. Number: N/A : . ' : . Asheville, NC Other (specify): Sonic Delivery
Facility Sampled: Sequoyah NP 28801 o gﬁ:ﬁ;alvfiﬁ?mm:_n /s
NPDES Number: TN0026450 ) Phone: - 828-350-9364 - |BenMiwchell :T<
- . : Adam Deimling: 4 e e
Fax: 828-350-9368 Metals Analyzed. Samples remained on ice through out

Collected By: Chevy Williams, Ben Mitchell, Adam Deimling

sampling and transport to lab.

Field Identiﬁca.iti(.)n/ Grab/Comp. | Collection Date/Time |. Container .’ Flow R Bvent? : p/\»jq;j‘k- "3‘4'-\‘{
Sample Description A Number & | MGD vent: : . Laboratory Use
. : . : Volume . (Mark as Appropriate)
Collected : i - B
Date : Time If Yes, No Trace ETS Log Amival { By | Time | Appears -
(EST) Inches ‘ Number - Temp. N | ance :
SQN-101-TOX Comp 05/12/09-05/13/09 0821 - 2 (2.5gal) ' ' . s .
| | 0721 1428 Vv jorsBOG 3'2/2.0‘- & wed | 4
-INT- ‘ - 0839 - —
SQN-INT-TOX Comp 05/12/09-05/13/09 8- | 1(25ga) | NA | L] 0%9»3 o? 20 2)\ I %3 * E
Sample Custody — Fill In From Top Down - *\ Cquo(., W ud(‘ao{
Relmqmshgd By (Signature): Date/Time v Recelvedi By (Signature): Date/Time (‘)M cortd
Chevy Williams W 05/13/09 /O 3 3 657’ Sonic Delivery : 05/13/09 d/ 2
_ - L RR AL, | 10°33 ex
Sonic Delivery 05/13/09 ' 'ETS , : 05/13/09 ‘
ﬁ R .%Vé’ﬂ Q 3 oM IS4 mUN b ' 4%3>  ev
v — 7 :

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.
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' BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1
| Client: TVA - Environmental Testing Solution, Inc. | Delivered By (Circle One):
Project Name: Sequoyah NP Toxicity 35 1 Depot Street. FedEx UPS Bus Client
P.O. Number: N/A Asheville, NC Other (specify): Sonic Delivery
Facility Sampled: Seqquah NP 28801 ggg :yral\ﬁﬁigz:nts
NPDES Number: TN0026450 Phone:  828-350-9364 Ben Mitchell ,
S ‘ Adam Deimling: Foe— _
Collected By Chevy Williams, Ben Mitchell, Adam Deimling Fax: 828-350-9368 Metals samples taken. Samples remained on ice through
_ . S ; : . out sampling and transport to lab.
Field Identification/ | Grab/Comp. Collection Date/Time Container | Flow ‘ g Q” qq
Sample Description . S Number & | MGD Rain Event? _ " Laboratory U
Volume {(Mark as Appropriate) P’\QW ahoratoy ,.sc,f ‘
Collected . S
Date Time If Yes, No | Trace ETSLog [ :Armival™ ‘[ By |[ Time {:Appear-
. Inches Number~ | - Temp. ' in | ance
. L E‘v . t . (°C). E-‘- :
SQN-101-TOX Comp 05/14/09-05/15/09 0828- 2 (2.5gal) <oz . sl
' - 0728 PR B3 ok SIS shsdd ek | 3
SON-INT-TOX Com 05/14/09-05/15/09 0842- 1 (2.5 gal) NA : . ' ' PRSI '
P 0742 ' Vo4 Auss.p "1L 5\ IS N
Sample Custody — Fill In From Top Down X Cwy\-odq A4alle .
Relinquished By (Signature): Date/T ime Received By (Signature): Défl‘ ime /YM
‘Chevy Williams %W 05/ 15/09 / Sonic Delivery 05/15/09
Jo6 757— -
s _ BR 244 1029 =
Sonic Delivery | 05/15/09 ETS . B | 05/15/09
78/6 M 2T M Ex f"\w\%,\_—-—_-/ d28 v
' , ‘ N/ 4 .
Instructions: Clients should fill in all areas except those in the “Laboratéry Use” block. Biomonitoring samples are preserved by storing them at 6°C and shipping them in ice. The hold time for
1 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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b Environmentul Testing Solutions, Inc.

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

Client: TVA ' " - County:' Hamilton

Facility: Segqox'ah Nugclear Plant ) Treatment: Non-treated
NPDES #: TN 0026450 Outfall: 101
Project #: Sddy : S
Dilution preparation information: Comments:
Dilution prep (%) 11.3 (2266 452 72.6 100 . -
Effluent volume (mL) | 282.5 565 1130 1815 .2500
Diluent volume (ml) 22175 1935 1370 . 685 1 0
Total volume (mL) 2500 - 2500 2500 2500 2500
Test organism information: : Test information:
Organism age: 20.33 WourS O\ Randomizing template: - [Neyy o)
Date and times organisms 051t oA 10O Incubator number and ac
‘were born between: : shelf location:
Organism source: proy. &arcA Py s \-tA Artemia CHM number: | ¢AMH444
- Transfer bow! information: | pH = SU Temperature=  °C | Date/ Time in: o5-@&-04] 1200
' , : 3L .6 Date / Time out: 05.1-Rl 1220 :
Average transfer volume: Total drying time: 2.2 Aowkp
. ] 0.130S S g Initial oven temperature: | \wo '€
' - Final oven temperature: &\_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 | osv2-04 A idoo | A 1220 M leaosi.ovor | os-ARN
: 05V3-04 | 04800 éA o0 )&‘ S M 0acS\\. O\ 0L |0S-ACAA
2 lhgadod | o eu e Moo | A nzo | A A0S, 08404 | g5-64-008
 losis-09 | ofes | A moo | R 1 12w | A fowsin.0eved s cr0rR
' losgod | ogee | M | dee | M s | K o s.0+03]05-1-09
3 o8- 11-04 Aco A \Soo P -y i) )A 0%05815.02403 | 0§-1L-A
 los-ig-04 L ok | M | 1430 130 | 0q0815. 014 ¥ o5 12- 0%
7 0%-14-08 13 — -
Control information: ' Acceptance criteria Summary of test endpoints:
% Mortality: L o7, - <20% 7-day LCsp 2 1007
Average weight per initial larvae: 0.1L8% NOEC 22.67.
Average weight per survivinjg larvae: | 0.7W% . 20.25 mg/larvee LOEC 4s.2%
. ChV 32.07
ICzs X 00070

| Page 27 of 107
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o} Environmentsl Testing Solitions. inc.

Species: Pimephales promelas ' Date: __05-\1-09
Client: TVA / Sequoyah Nuclear Plant - Non-treated

. 'Survival and Growth Data
. Day : ' CONTROL = 11.3% 22.6%
: A |.B C D E F G . H 1 J . K L

| lo (10 | 1o ] o]
- . ny
(0] 19 o} (0] 10

o] o] 10 a0 |0

’ /0o |sofro o |10 [t0[r0]s0|70]| 0] 0
h to| 10| o) ofro|rolro|i0)/0]| 0] 0|10
g 1o |1to [ 10 |/0 ]| /010 |10 L0 0 16 | 0
3 o fto [rofofo g™ || ol 0] 0] 0
4 1o |10 |10 " 10 |10 7_0\' 10| 10|10 rofro : 10
> o110 j1o [ 10 ro 4 | 1o ‘/0 0 10|10 |10
6 4
4

o |0 Jw | 4410 |

§ (]

$=Panlweigl‘11t (mg) L-‘v: ' y 33 ]3,6 4
;:ycso.orco e:: dﬂ; ]qs.} 13.80 115,01 Yo pju.qo[13.30|)3.68 14,50 13.41 [13.33[15.13 13 ‘O
gnt::y " ps '\S'DQ(M . - v .

B =Pan + Larvae weight - 10" ” ' 6 S—D
| ftnr.li)lyst: " 0313 3.0.3,0_ 23.96 |30.01 |22.03|22.25|20.4] |al. _6? 20.45|30.50{A 78 Al

C = Larvae weight (mg)
=B-A

1.30 6.8 (.29 1.6 |15 [L.S5] 1,23 .‘lJ_"I. ©.54(7.23 LY .00

Weight per initial number

of larvae (mg) . o D\ (—;b ‘-," '\? <\ ‘\ Ab \oQ
=C/ Initis} number of larvae b/'\b °:°$ n »0:‘ 0'.\ b"\' Ot? D:(& Q}' | Q’-\
Average Percent

weight per . reduction

initial from coatrol 0.1 \,E GQ. _1 \ > 1. 17. 0.7103 8 '57"
number of (%) ' * : ' 1 '

larvae !mE!

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

Comments:
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o/ Environmental Testing Solutions, ine,

Species:: Pimephales promelas , Date: __ 0S-1\2-098
Client: TVA /Sequoyah Nuclear Plant - Non-treated

Survival and Growth Data
Day ) 45.2% 72.6% 100%
M N (0) P Q R S T U \ % \%4 X

° /o o] 1o] rof of o] lto]w | w00
! 10 1D (0 !0 (Q 16 0|01 100|700 | (0O
: ol 1o refrolo | o] (o] tof o100
* Io| to |10 | /o> (1O | o] /0] /0] (0 10 {10
4  10|10 1O |lOo] 100 !0] /D10 Q2T (0 | 10
3 _ 10 1o 4_‘4“*10 1o | (o] 10| to] 1014 [ 10] (O
*  lwlwl|a [io]w|w|is|icfw|q|ic|o
7 oo |4 |0 10110 {16 /E)SN 0l ali10]10

Analyst: AL~ )
Date:  p¢€-13-04

A = Pan weight (mg) \in)| ‘ : . : .
T"Y°°'°”°d°==£‘"—"£i'3” 13.84(13.9% |3.70 {1W.08 1332 |1S. 5 |34 |1u.38 144y )S.83 [\4-33 |13-69

B =Pan + Larvae weight

fx".:i)nys:: _ Lr“@-w 30,35 9.0.3| 30.08) 30.57|20.37 23.03|0.80|20.31 3213l 9t 9.;.33 20. 10
Date: O 5—o—R-—r. . . .

C = Larvae weight (mg)
=B-A

b .89] L. 38| 0 HA| 665 [6.22| b.5b| (.03] 923 6.64 [7.00| L.

Weight per initial number -

- ) - ~
of larvae (mg) \a&o wg‘x ,} \;)c? \g’ \;,;\I \E,D \g':? ,{\'P ¥ 1\00 \g\\
b= itial -\ A ) ’ . *
C / Initial number of larvae o o o\_o & o 0 o o o 0 (o) 0
Average Percent ’ . .
weight per reduction :
| initial from control § O LS M8, 0.3 [ 11 7. o.Ll [13.\7.
number of (%) .
larvae (m@

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

Comments:
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Species: Pimephales promelas ' Date: __0s-12-04
Client: TVA /Sequoyah Nuclear Plant - Non-treated

Survival and Growth Data
Day 100% Intake
Y ¥/ AA | BB

JIO|/O | IO | /0
/61t0 |10 |10

3 .10,&%-

4 “{““u 1%3’!0

(3
5 _ a\dFa q'u( 1o
6 3 [u g"m"g”\
v ' 9 W R
| : 34| b 1;*“,

. . A = Pan weight (mg)| Jire )
= Tray color code:: plui ' - ‘

. . ‘ : . Analyst: [ = R }q H ““ )q.gs‘ \3”“
Date: 65 -13-04 v

B = Pan + Larvae weight

(mg) 15.91 {1644 1.8 [19.14

Analyst: l" fo‘
J Date: 045 -.-30- 04

C = Larvae weight (mg)

=B-A o ) .
2] 2.85 4.94 s.471
Weight per initial number . : .
of larvae (mg) ' v ,\'t’ )?\\D \:\
= C / Initial mllmber ot? larvae N :\‘ 0" 0 Of,
-] Average * . | Percent
weight per reduction o
initial from control 0. 0 NQ.27.
number of | (%) )
‘ larvae (m;

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

Calculations and data reviewed: ‘é&

Comments: "l~ Mokxaut 10 THe eFRWENT ;NT&@ D€ 1o M‘rﬂosemc.

mFec;nmd
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Environmental Testing Solutions, Inc.

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

Pimephales promelas Chronic Whole Effluent Toxicity'Tgst
EPA-821-R-02-013, Method 1000.6

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

~

Project oumber: . . 5444
" Reveiwed by: - /Vw
. Not for Compli A Internal Lab y QC
C ion (%) Initial number of Final number of A ='Pan weight Be=Pan+Larvac |Larvae weight (mp)] Weight / Surviving Mean weight / Cocflicicat of variation | Weight / Initial aumber | Mean survival Mean weight/ “Gecfficient of Perceat reduction from
larvae larvac {mg) weight (mg) =A-B unmber of larvae (mg) | Sarviving owmber of | (Meso welght per wurviving _of larvae (mg) (%) Initial number of | variation (Meas weighs coatrol (%)
larves (mg) wamber of arvee) (%) - larvae (mg) por iaitia) bomber of larvas)
. . %1
A 10 10 14.87 22.17 7.30 0.730 0.730
B 10 10 13.86 20.70 6.84 0.684 0.684 ; L
Coatrol rol 0 To 501 3396 595 0895 0.768 ,.l 8 0895 100.0 0.768 11.8 Not applicabte
D 10 10 12.40 20.0t i 7.61 0.761 0.761 )
E 10 10 14.50 22.03 . 153 0.753 0.753
F 10 S . 1370 20.25 6.55 0.728 0.655 '
o - .7 . g .
3% G 10 10 368 2091 723 0.723 0.730 22 0.723 75 712 58 72
H 10 10 14.50 - 21.67 7.17 0.717 0.717
I 10 10 13.91 2045 6.54 0.654 0.654
y J 10 ¢ 9 13.27 20.50 7.23 0.803 ' , 0.723 -
6% 0.723 938 t 3 .
22.6% K 10 10 i5.13 21.86 6.73 0673 0673 978 0703, 69 85
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 0.684
® 672 - . “97. X 3
452% 0 10 5 1370 2008 638 0.109 0672 43 0638 918 0.654 31 148
P 10 10 14.08 20.57 6.49 0.649 0.649
Q 10 10 13.72 2037 6.65 0.665 0.665
R 10 10 15.75 2207 6.32 0.632 0.632 ’
69 0.639 . . !
72.6% S 10 10 14.24 20.80 6.56 0.656 X 43 0.656 100.0 0.639 43 16'7.
T 10 i0 14.28 2031 6.03 0.603 0.603
U 10 10 1494 2217 7.23 0.723 0.723
v 10 9 1587 21.9) 6.04 0.671 0.604
o 0.684 5. . X . .
1e0% W i 10 1433 2133 7.00 0.700 2 0.700 975 0667 82 131
X 10 10 13.69 20.10 641 0.641 0.641
-Y 10 -3 13.79 15.91 2.12 0.707 0.212
-z 10 C 4 14.14 16.99 2385 0.712° 0.285
o 0.7 B .
100% Jntake AA To 3 12.85 STYT 2.9 0827 64 83 0.496 50.0 0390 432 49.2
BB 10 ? 13.45 - 19.16 5.67 0.810 0.567
Outfall 101: MSD = Minimum Significant Difference
Duanett's MSD value: 0.0890 PMSD = Percent Minimum Significant Difference _ .
PMSD: 1.6 : PMSD.is a measure of test precision. The PMSD is_l.hc minimum percent difference between the control and tr that can be declared istically significant in a whole effluent toxicity test.
Intake: . X
Dunnett's MSD value: 0.1860 Lower PMSD bound determined by USEPA (10th percentile) = 12%.
PMSD: : 242 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 Interlaboratory Variability Swdy (USEPA, 2001 a; USEPA, 2001b).

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH.
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TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated ,
May 12-19, 2009
Statistical Analyses'

'\3 Environmental Testing Solutlons, Inc.

N

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
Conunents: :

Conc-% 1 2 -3 4

D-Control  0.7300 0.6840 0.8950 0.7610
113 0.7530 0.6550 0.7230 0.7170
22.6 0.6540 0.7230 0.6730 ~ 0.7600
452 0.6460 0.6840 0.6380 - 0.6490
726 06650 06320 . - 0.6560 0.6030
100 0.7230 0.6040 ~0.7000 0.6410
Intake 02120 0.2850 0.4960 . 0.5670

Dunnett's Test 26 452 31.9612265 4.42477876 0.08902763 0.11599692 0.00884297 0.00272926 0.0292745
Treatments vs D-Control 5 . ) .

. Transform: Untransformed 1-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
113 0.7120 0.9277 0.7120 0.6550 0.7530 5.7717 4 1.502 2410 . 0.0890 0.7120 0.9277
‘226 0.7025 0.9153 0.7025 . 0.6540 0.7600 6.851 4 1.760 - 2410 0.0890 0.7025 0.9153
*452 0.6543 0.8524 . 0.6543 0.6380 0.6840 “3.113 4 - 3.066 2410 . 0.08%0 0.6543 ' 0.8524
*726 - 063%0 - 0.8326 0.6390 0.6030 - 0.6650 4.343 i 3479 2410 0.0890 0.6530 .0.8508
*+100 0.6670 . 0.8691 0.6670 0.6040 0.7230 8.152 4 2.721 2.410 10.0890 0.6530 0.8508 -
‘Intake 0.3900 0.5081 ‘ 0.3900 02120 0.5670 43230 ° 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 (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
5,18

. ) . Linear Interpolation (200 Resamples)
Point - % SD 95% CL(Exp) .Skew i

1Cos5* - 7.813
IC10 28.104
IC15 >100
1C20 : >100
1C25 >100
1C40 : >100
1CS0 >100

* indicates IC estimate less than the lowest concentration

sqnl01_05-12-09data
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TVAV/ Sequoyah Nuclear Plant, Outfall 101 - Intake

. \3 Environmental Testing Solutlons, Inc.

Non-treated
-~ -May 12-19, 2009

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival

TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake

Start Date: ~ 5/12/2009 Test ID: PpFRCR - Sample ID: .
End Date:  5/19/2009 LabID: 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
113 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 1:0000
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 14120 1.4120 1.4120 0.000 4
11.3 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4
- 226 0.9750 0.9750 1.3713 1.2490 . 1.4120 5.942 4
452 0.9750 0.9750 1.3713 1.2490 1.4120 5942 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 5942 . 4
*Intake --0.5000 0.5000 0.7854 0.5796 0.9912 23.814 4 6.701 2.353 0.2201
Auxiliary Tests S 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 (1-tail, 0.05)- "MSDu MSDp MSB MSE F-Prob - df
Heteroscedastic t Test indicates significant differences 5.4E-04 1,6

Treatments vs D-Control

0.11179766 0.11466427 0.78530011 0.01749093

" sqnl01_05-12-09data

ey
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TVA / Sequoyah N uclear Plant Outfall 101 - Intake
Non-treated

. Gooe

Thiis

‘3 Environmental Testing Solutions, inc.

‘May 12-19, 2009

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Sample 1D: TVA/ Sequoyah Nuclear Plant, Outfall 101 - Intake

Start Date:  5/12/2009 ° v Test ID: PpFRCR
End Date:  5/19/2009 S 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
452 0.6460 0.6840 0.6380 0.6490
726 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 1-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
226 - 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
12,6 0.6390 0.8326 ~ 0.6390 0.6030 0.6650 4343 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
Shaplro-Wllk's Test indicates normal distribution (p > 0. 01) 0.94991392 ) 0.749 0.13317371 . -1.3550747
) F-Test indicates equal variances (p = 0.34) 3.45560646 . 47.4672279 ) :
_ Hypothesis Test (1-tail, 0.05) ’ MSDu MSDp - MSB MSE F-Prob df

Homoscedastic t Test indicates significant differences

0.18600391 0.24235037 0.2850125 0.01832517 0.00759199 1,6

~ Treatments vs D-Control

sqnl01_05-12-09data



TV_A / Sequoyah Nuclear Plant, Outfall 101 - Non-treated
| May 12-19, 2009
Pimephales promelds Chronic Whole Effluent Toxicity Test
EPA-821-R-02-013, Method 1000.0 '

‘@ Q. %o ¢ 23eg

Daily Chemical Analyses

Project number: ' 5444

Reviewed by: /'Y UrrACa

‘3 Environmental Testing Solutions, Inc.

Concentration |Parameter . Day 0 Day 1 Day 2 : Day 3 . Day 4 Day 5 " Dayé
- ) Initial Final Initial Final Initial Final " Initial Final Initial Final Initial Final Initial Final
pH (SU) 7.32 7.28 7.60 7.15 7.65 7.13 7.58 7.30 7.60 7.44 7.43 7.38 7.66] 7.04
1DO (mg/L) 7.5 7.4 7.6 7.4 7.4 7.5 7.7 7.5 .78 7.5 7.6 7.3 7.4 6.9
Counductivity (umhos/cm) - 317 .. 312 302 326 338 324 328
Control [\ katinity (mg/L CaCOy) 6 61 60
’ Hardness (mg/L CaCO;) .92 - 88 - 88
Temperature °C) - 248 248 248 - 245 247 245 247 . 245 24.7 2.5 247 24.5 24.8 246} -
pH (SU) . 747 7.21 7.40 7.22 7.39 7.12 7.26 7.30 741 7.36 7.50 7.33 7.42 7.01
: o DO (mg/l). . - - 15 7.3 7.6 7.2 7.6] - 7.3 7.8 7.5 8.0 7.4 7.7 7.4 7.5 6.9)
113%  IConductivity (umhos/cm) 293 292 284 298 304 300 306
' Temperature (°C) 248 249 2438] . 245 247 24.5 247 24.7 247 242 24.7 245 24.8 24.6|
pH (SU) 747] 718 - 741 715 737 7.09 7.26] 7.30 7.40 7.34] 7.49 7.33 741 7.03
C22.6% DO (mg/L) 7.5 7.1 7.7 7.1 7.6 73] - 7.8 7.5] - 8.1 7.4] . 7.7 7.4 ) 7.5 "~ 6.8
e Conductivity (pmhos/cm) 284 277 268 279 . 286 280 287
Temperature (°C) - - 248 25.1 248 243 247| . 243 24.7 24.7 2438 242 248+ 244 2481 24.5
) 1pH (SV) ) ) . 7.47 7.19 © 7.41)- 7.15 7.31 7.09 7.23 - 730 7.36 735} 7.45 7.28 7.37 6.99
45.2% 20 !n_lgIL) . : 7.7 7.1 7.7 7.1 7.6 7.2 7.8 7.4 8.0 7.4 7.7 7.4 7.6, 6.8
. onductivity (nmhos/cm) . 247 243 234 243 247 243 . 246
'  |remperature °C) 24.8 24.8 248 24.7 24.7 242 24.7 24.8 249 245 24.8 244 24.8. 245
A H (SU) 7.46 7.2 7.35 7.12 7.27 7.09 7.18 7.29 7.30 7.34 7.42 7.23 732 6.97
12.6% DO (mg/L) 771 . 7.2 7.7 7.1 . 7.7 7.3 7.9 7.5 7.8 7.4 7.7 74 7.8 6.8
} Conductivity (pmhos/cm) 205 202 189 196 196 196 199
- |remperature °C) A 248 24.8 249 245 24.7 24.6 24.7 24.6 249 245 248 244] - 249 24.6
pH (SU) 7.39 7.13 7.30 712 7.19 7.04 714 7.23 7.04 7.23 7.36 724 726 6.95]"
DO (mg/L) : 7.7 7.1 7.7 7.1 1.7 7.5 7.8 7.4 7.8 7.3 7.7 73] - 7.8 6.8
Conductivity (umhos/cm) "~ 156 ~ 154 145 152 146 146 149
100% Alkalinity (mg/L CaCQ;) 65 57 - 50
Hardness (mg/L. CaCQ,) 64 62 - 60
Total Residual Chlorine (mg/L) <0.10 <0.10 20.10
Temperature (°C) 24.8 249 249 245 247 244 247 246 25.0 24.6 249 24.6 29| 246
“[pH (SU) 739 7.15 7.30 7.05 717 7.01 711 7.24 7.22 725 734 7.23 725] 697
DO (mg/L) - ;7.8 72y 17 7.1 7.8 74 ~79 7.5 7.8 7.3 7.7 7.4 7.8 6.8
: * |Conductivity (pmbos/cm) 153 152 143 148 145 144 147
100% Intake JAbkalinity (mg/L CaCO;) 57 54 52
: : Hardness (mg/L. CaCO5) 64 64 60
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Température (°C) 24.8 24.7 249 246] 249 246 . 246 24.7 25.1 245 248 24.4 249 245



"Page 5 of 6

Species: Pimepha]es promelas Date: O5-12-¢cA
Client: TVA /Sequoyah Nuclear Plant — Non-treated :
Daily Chemistry:
: Day
0 1 - 2
) Analyst P\(—/" mor Mr Comalm In¥y
Concentration Parameter
CONTROL | pH (8.U.) ¥ 3.9 02 3-Is 1 .43 43,
go f’mg/L) ~3-5 JU 3.4 1 3 .
onductivity o
(umhos/cm) B ) 7 3 ‘?‘ E) b;
Alkalinity
(mg CaCOy/L) b\ G\
Hardness . _
(mg CaCOy/L) - a1 88
-Temperature (°C) | 4. & ™. & -2 WS 52 O 4.5
; N ISTTE) EA'E - :
11.3% DO (mg/L) 3.5 .
Conductivity '
(umhos/cm) D' a4 3
Temperature (°C) 2. &
pH (S.U.) 3.3
22.6% DO (mg/L) 3-$
.1 Conductivity
(umhos/cm) 9' 8L{
‘Temperature (°C) 1. ¢
. - pH (S.U.) .43
45.2% DO (mg/L) 1.7
Conductivity
{umhos/cm) )' L{ 7'
Temperature (°C) Zj £
JpH(S.U) 1.44
72.6% DO (mg/1) 3-2
Conductivity '3 oS
(umhos/cm) 5 J
Temperature (°C)’ .k
| pHS.U) 3.39
100%  } DO (mgn) 1.3
Conductivity
(pumhos/cm) ’ Ny é
Alkalinity .
(mg CaCOyL) &3
Hardness -~ "l
(mg CaCOs/L) L
TR chiorine (mg/L) <0.10
Temperature (°C) 24-&
dpHEBU) -3
100% Intake | DO (mg/L) 33
. Conductivity . .
R DEE
Alkalinity
(mg CaCOs/L) §1
Hardness
(mg CaCOs/L) . V “L\
TR chiorine (mg/L) <0.10
Temperature (°C) 24.¢ .
Initial Final Initial ~ Final - Initial Final
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B4 9,
38 ' .
DT
3 Environmental Tasting Sofutiona, tnc.
Species: Pimephales promelas . Date: _ 0S- 1209
Client: TVA/ Sequoyah Nuclear Plant ~ Non-treated '
Day .
. 4 6
Analyst K uars LAH3 > nu- ML L
Concen- Parameter
tration
CONTROL | pH(S.U.) 2.5 1-230 1.0 | INd 12 3.3 o]
DO (mg/L) £ 1.5 ) 1. . 3.3 . - A
Conductivi .
(ponﬂl:sc/l@{y 220 - 338 34 338.
AlKalinity : .
mg CaCO4/L) \ L0
Hardness
(mg CaCOJL) N o
Temperature (°C) N WS 4.1 S . .S ™ -& T |
‘ pH(S.U) Nz | 1.30 St 3,30 450 9.33 1.43 3.0
113% | DO (mg/l) 28 1.5 Ke) T Y -5 A |
Conductivi ; .
s | ng o4 2o o [
Temperature (°C) 2471 4.1 -1 . 24.1 .S 4.8 b
S pH (S.U) A2tz | 130 .1 924 334 | 349 .33 | ;§ 03 |}
22.6% DO (mg/L) 2.6 . ] 7. T3 . . 1.5 L.a
- Conductivity ' ) .
{(umhos/cm) Q’M 280 ARO > 3
Temperature (°C) M. 14.1 n. ¢ - M. ¥ 24 4. ¢ 2.5
pH (SU.) N3 | 120 | toHep 345 | 72 | J.4g | .87 | ©.4da
452% | DO (mg/L) 14 | 4 ] 8.9 -] 4 3 N T, L. 8
Conductivity :
(pmhos/em) A3 247 243 pReTs
Temperature (°C) 24-1 . & .9 w™-S ™. & LY £ .5
pH (S.U.) 28 | 1.29 | +4eli®oq 24 [ 39 23 | 3.3 | 6.8439
72.6% | DO (mg/L) 9 . . 1 FF - 3-8 .2
Conductivi . )
(ubosem)” 19 19k G [49 |
Temperature (°C) Y- 2. 4.9 W.s | W& e 24 .9 M.
pH (SU) I I 125 | TG 33 | a3k | d4 | J.-aL | b.ag
100% [ DO (mgl) ) . . ) . 3.2 -8 , . &
Conductivi : .
Gumhoem) 52 R By ki
Alkalini :
m; (;:C%;/L SO
Hard
mg CaCOyL LO.
TR Chiorine (mg/L) <O. |
‘Temperature (°C) .- .0 M.l 2.9 WM. b .4 2.
pH (S.U.) ‘Hl 1.24 el .45 "-?.3-1 "1 1.93 1 3.251 ©.0%
100% DO (mg/L) 39 7.5 = . ) Y 3. 8
tntake [ Conductivie 148 fys |!+l+, ‘47
Alkalini
(mg C‘:(IZ%;/L) 51 .
Hardness O
mg CaCOy/L)
TR chlorine (mg/L) <0.\0
Temperature (°C) 2.& 24.1 5.\ .S 4.8 ™. 4 2,4 [ wSs
Initial Final Initial Final Initial Final ‘ Initial Final
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Chromc Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1002.0) .
Species: Certodaphma dubia

Client: TVA

. Facility: Sequoyah Nuclear Plant

County: Hamilton
. Treatment: Non-treated

- NPDES #: TN 0026450 - Outfall: 101
Project #: sS4 -
Dilution preparation information: . Comments:
Dilution prep (%) 113 22.6 45.2 72.6 100
Effluent volume (mL) 282.5 565 1130 1815 . 2500
Diluent volume (mL}) 22175 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: ﬁ_) !']g
Date and times organisms were bom 05-v2-A Ole>0 vo A0 Incubator number and shelf
between: ) location: ’ ' 16 \
Culture board: 05-05-R A -
Replicatenumber: | ! | 2 | 3 | 4 [ S [ 6 | 7 {8 | 9 | 10 YWT batch: .
Culture board cupnumber: [ 3 TS TIOhS[tef AN L WS | ' - o4 Z'L-Cﬂ
Transfer bow! information: | pH= \.M\% SU Temperature= 24 °C ] Selenastrum baich: 0% -64- 04
Daily renewal information:
. Day Date Test initiation, MHSW . Sample numbers Analyst
. renewal, or batch used used . .
termination time )
0 | | ' LA
__jos1-h gaso 05-04-68 A | cAosN.ov %02 |
! 5-\¥o] 0850 05-0A-0 A | 0905110\ HO1- X
2 ’ T
0%14-03 | 0%00 os-c-0 B | oagsin o8+ | M
3 los-sad 085> | 0s-cA-0A® |Avsm.opead | Al
4 05-1-0A 0400 08 -0 | 09¢515. 0240 d’(
3. 0s-\\-0A (VX 0S-2-th 040515. 0L =+0D A _
S 0s-ip-o3 040 05-12-09__| 040815. 02+ 0D \ |
7 Jos-10a dsd _
Control information: 1 | 2 Acceptance criteria. | Summary of test endpoints:
% of Male Adults: o7 | 0. <20% 7-day LC50 > 1007,
% Adults having 3 Broods: | 4007 | /007. 2 80% NOEC oo™
% Mortality: 07 | 07 <20% LOEC > 1007,
Mean OffspruE/F emale: 33.0 | 3.\ | =21500ffspring/female ] ChV > (007,
% CV: 3.67.] 4.17) <400% 1C25 > {007s

Page 38 of 107 .




Cod

i

Page 2 of 7

.) Environmental Testing Solutions, Inc.

Species:  Ceriodaphnia dubia

Client: Sequovah Nuclear Plant - Non-treated : Date: _ ~g-172-04
CONTROL -1 Survival and Reproduction Data
: Replicate number -
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O O O o) e O (5 @) @) @)
Adult mortality (I R (. _ (. (U LV [ | O N
2 Young produced N iNe) 0 @) Ol © &) O @) (@)
Adult mortality |\ I N I N I L\ R N — . . L
3 Young produced @) o) ) (e &) O (®) O ®) CT_::
‘ Adult mortality [ T T ] ] | — L | S
B 4 Young produced (¥ [y < \ S]] 3 Y S . C‘:z
Adult mortality’ - | v “ - (- [ [ | B
5 Young produced D= B ) 3 2. 'S 1\ W (S 2 I r (S I
Adult mortality [ o | VN S W I — -
6" Young produced O '®) o) @) () (o) O (@) O (@)
Adult mortality A IRV B W — — | —
T Young produced W\ 1S & ‘L \\2 \§ VA \9 |§——=
Total young produced a3 34 a 3\_‘ 3q 22 aq v . a\ 5\
Final Adult Mortaliy . | | ] ‘<] ] | “. ] | — | — [
X for 3 Broods . >~ & < 7@ >< )C bad oL ol N
Note: Adult mortality (L =live, D = dead) :
w Concentration:
% Mortality: o1,
: : : Mean Offspring/Female: 23.0
conc: 11.3% _ Survival and Reproduction Data ' '
) - Replicate pumber - :
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced @) D) @) é (@) O v (@) ] O OO
Adult mortality . (- . L | —-— | .-
2 Young produced @) Ol O O |- =5— (@) O @) S Ke)
| Adult mortality W w (- — |- (. \ I
3 Young produced () (@) O O 6* @) O () o &)
Adult mortality | L U | T I | - (- -
4 * Young produced . NS < < o [ i d (= Y
: Adult mortality (W T ] ] ]
5 | Young.produced § \2 1=\ VT \3 i \S ™\ 131V
Adult mortality — — | [ I N O - LS [ N—
B 6 Young produced O 0 O O O O]l Oy OO 10
Adult mortality . [N [ | w A L\ I A L
7 Young produced ! ] S RN o 1 (RPS 1o lf—
Total young produced ‘ 3y 3L Y B 32 I 3y Y 3\.\ ad 32,
Final Adult Mortality 3 N S e N IV I I
Note: Adult mortality (L =live, D =dead) - '
A Concentration:
% Mortality: oL

Mean Offspring/Female: 33.4
% Reduction from Control: |- .27,
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.3 Envissnmental Testing Solutions, nc. *

Species: Ceriodaphnia dubia

Client:
CONC: 22.6%

Sequoyah Nuclear Plant - Non-treated

Date: OS-12-R

Page 3 of 7

Survival and Reproduction‘ Data

Replicate number

‘Page 40 of 107

- Day : 1 2. 3 | 4 ] 5 | ¢ 7 8 9 10
1 Young produced ®) o) Ie) O (o) ®) O | O (@) (@]
Adult mortality ) ] ] ] e
2 Young produced (5 [s) [®) @) [®) O] O O () 6__'&
Aduemortatity | | [ | ] U] <l Ul |
3 Young produced ) 0 (&) ®) O ®) O | O O 1O
Adult mortality | 1__ w | | U ol W u - L
4 Young produced < .Y \& [ ' ‘-\_ Y\ < ) \'\. S S
Adult mortality — — - . | | | W [
5 - Youngproduced | Y [ v [y [\ W W AT | YD 1 va Dy
Adult mortality | N R N R | — — - — “ | —
[3 Young produced o 0 Ol O (@) Ol O &) O O
Adultmortality | \ wl w | (- (g - A
7 Young produced o Q| ‘§ v [\ 1S 1 & 11 \S [ 1S
Total young produced 3| »e | 24 a | .37.. | as|as a4 23 |- 35
Final Adult Mortality | S i [ N - Ao A L -
Note: Adult mortality (L = live, D = dead) ' ’ )
‘ Concentration: 4
% Mortality: 7.
Mean Offspring/Female: 34.1
_ - % Reduction from Control: | - 3.37,
conc: 45.2% Survival and Reproduction Data ’
: ’ " Replicate number
Day . 1 2 3 4 5. - 6 J 8 9 10
1 Young produced (@) O (0) @) U O O O (@) O
Aadultmortality | [ N1 | ] [ W] WU O
2 | Young produced (@) o) (@) O IO (@) Ol O O 1 ()
Adult mortality N [N ) W b GO R U B RS N
3 Young produced | O |l ) (@) Ol O (@) O Cj—- .
Adult mortality Ul Ul ] ] LT U O
4 Young produced < | 4 S < < S D ) R
Adult mortality R L - - — o - -
5 " Young produced 'S R L 13 13 L[ 13 1y Y4 12
’ Adult mortality S S - | “ | N~ |« — (W (g
6 Young produced O O (@) (@) @) ®) o o @)
Adult mortality LV R B - | - _ .
7 Young produced e | \& 1 171 17 Hﬁ ) 15 1S \ S
Total young produced _ 3\\ 3\» s S 33 33 . sq a3 Cb\
Final Adult Mortality LN NS D S U N N U gy
"~ Note: Adult mortality (L = live, D = dead) : ‘ ‘
- Concertration: N
% Mortality: - OT.
Mean Offspring/Female: 33.S
% Reduction from Control: | ~1.S7
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. ' Page 4 of 7
LB i
Species: Ceriodaphnia dubia
Client: Sequoyah Nuclear Plant - Non-treated Date: _ 05-\1-04
cone: 72.6% Survival and Reproduction Data
' Replicate number : .
Day - 1 2 3 4 5 6 7 J8 - 9 10 .
1 Young produced o) o) O O Q) 0 A O @) @)
Adult mortality [ N A - o] [ VR I
2 Young produced Ol O O ®) @) (@) ) (D) (@) ()
Adult mortality | k_ " N L N L —
3 Young produced oY) @) O O 0O @) (@) Ol ol
Adult mortality S I S R D . [ W R e -
4 Young produced | |, (U < < S Wl ¥ | \.\
Adult mortality e W - - “w | - — W O . —
5 Young produced VNS Sl Y™ v | vs v\ D \ 3 W =)
Adult mortality [ L | [N (- - —
6 Young produced Ol O [e) (@) e O Ol O ) O
Adult mortality ol [ | . LN S W B
7 Young produced \R 1 \§ 1\ N \& \S W9 v 1o |\
Total y?ung produced 31 o | ae | 32| a5 ' 32 | &\ 3y a2 ]
Final Adult Mortality \ | [ | 1 [\ [\
Note: Adult mortality. (L = live, D = dead) ' '
‘ Concentration:
% Mortality: () &
Mean Offspring/Female: 24 .\
| % Reduction from Control: | - &-37.
conc: 100% Survival and Reproduction Data
' ' Replicate number
Day . 1 2 3 .| 4 5 6 -7 8 9 10
1 Young produced (@) ) O O 1O 0O O O @) Q
Adult mortality | — (- | S I | L | RS I L;—_—.:::
2 Young produced Ol 0 o | 0O s Ol O (®) @) (@)
Adult mortality vl v | W | - [ R U s G
3 Young produced Ol Ol O (8 O O (o) o) &) O
Adult mortality vl w | Wl uwl w ] u | N [ S
4 Young produced S| 9 S S |. S ~ Ll v
Adult mortality ol Wl ol U ] ] ] L
5 Young produced g V2 ™ \3 W \A | \D EXAY N
. Adultmortality | \_ [ w - i\ o - —
6 Young produced @) [e) [®) D) O} O O O [ O @)
Adult mortality LS P Y I S O R I - |
7 Young produced |- 14 1 & Vo v\ \o W[ 1 e 1S (1S
Total young produced a9 ag 372 3L 3\-\ Y 3\\ 3S 3q » 3\
Final Adult Mortality [N (L ) - [ . O U [ -
Note: Adult mortality (L = live, D = dead) .
‘ B Concentration:
% Mortality: (074
- Mean Offspring/Female: 24-6
% Reduction from Control: | - 4,87
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Species: Ceriodaphnia dubia S
Client: Sequoyah Nuclear Plant - Non-treated Date: __05-12-04
CONTROL -2 Survival and Reproduction Data
. . Replicate number
Day 1 2 3 4 -5 6 7 8 9 10
1 Young produced O O O ol O (@) g 10O 1O O
Adult mortality L, | — — | - | - |- |
2 Young produced o '®) Ol O Ol © O O 1O (@)
- Adult mortality T [ I Y W e W [ R S I - —
3 Young produced ol 0O O O O O 6 O 10O O=
Adult mortality | [ [ U B WO ) W — — —
4 Young produced d ] 9 N VY S < < d ] A !
Adutt mortality | e N e S o O [ e o I N S
5 Young produced 1 2 13 13 3 =) 12 [ 1o | 14 =
Adult mortality - L\ I N R N R W - | -
6 Young produced Ke) (@) (o) Q O! 0 Q O o | O
' Adult mortality . | - - - -
7 Young produced S 14 o W& |\ \% T S \S t1
Total young produced 2% | 3S | 3> as ad | 2> ' 5\ 3\ 33 | 33
Final Adult Mortality | \— - [ - \_ |- _ __ __ _
Note: Adult mortality (L = live, D = dead) ‘ '
Concentration: »
% Mortality: ot
Mean Offspring/Female: 3.0\
- conc: 100% Intake " Survival and Reproduction Data
. - Replicate number
Day 1 2 3 4 L) 6 7 8 9 10
1 .| Young produced Ol O oL ol o 1O 0 10O O (@)
adutmortality [ ] U U ] ] U] o] Cl U] O
2 Young produced @) O OO O Ol O O 1.O 1O
Adult mortality 1 [ o ) S L G Y S
3 Young produced Ol O Ol O (@) 6 (&) (@) e o)
v Adult mortality | | I | (- [ (-
4 Young produced Y Y 1) q ) 5 S -8 S kT=’
’ Adult mortality L __ Ul U — — L. | .
5 Young produced IS 12 iy 1y 12 |3ﬁ 19 13 ) 'g—%
~ Adult mortality Ll e il w e
6 Young produced o) (@) O O [6) @) O ®) O 1O
Adult mortality I Y I W I | [ |- | L -
7 Young produced 19 (1A 2\ 1 & 14 | 20 1§ [ \8& 1a 111
Total young Produced 29 s 4t | 3w as ag 3_‘ .‘ 3k | a1 3‘*
-| Final Adult Mortatity A S - [ [ L I
Note: Adult mortality (L =live, D =dead) - ‘ )
Concentration:
9% Mortality: ol
‘| Mean Offspring/Female: | 3b.%
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TVA /Sequoyah Nuclear Plant, Outfall 101 - Non-treated
May 12-19 2009 '
Verification of Ceriodaphnia Reproduction Totals

D
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3

3 Environmental Testing Solutlons, In<.
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TVA / Sequoyah Nuclear Plant, Outfall 101 o | -
- Non-treated '
May 12-19, 2009 . o » -
Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test
EPA-821-R-02-013, Method 1002.0

(@ @ @ 801 Jo vy o8eg

Quallty Control
Venﬁcatlon of Data Entry, Calculatlons, and Statlstlcal Analyses

Environmental Testing Solutions, Inc.

Project number: 5444
. Reveiwgd by: /q/( P
_ -
Concentration Replicate number Survival | Average reproduction Coefficient of | Percent reduction from
(“/n)_ _ . 2 3 4 - 5‘ 6 . 7 - 8 9 10 (%) (offspring/female) variaujnn (%) pooled controls (%)
Control - 1 33 34 33 34 34 32 34 © 34 31 31 100 33.0 38 V Not applicable
11.3% 33 36 32 To32. <) 36 33 33 34 33 32 100 ) 334 45 -1.2
22.6% 35 I I T 34 36 - 32 33 35 - 34 33 33 - 100 34.1 ‘ 4.0 ' .33
45.2% 36 34 31 35 35 33 ©33 34 33 31 100 335 49 -1.5
72.6% 37 37 36 32 35 32 31 34 34 33 100 34.1 . 6.3 -33
100% 3% - 38 32 36 34 . 33. - 34 3. 34 -3 ' 100 . 34.6 ' 7;2 -4.8
Coatrol -2 33 35 3 35 . 34 33 31 31 .33 33 100 .33.1 . 41 Not applicable
100% Intake 39 o35 41 36 35 38 37 36 37 . 34 100 36.8 : ‘57 . -11.2
‘Outfall 101: o - ©© MSD=  Minimum Significant Difference
Dunnett's MSD value: 1.831 i PMSD = Percent Minimum Significant Difference :
PMSD: . 5.5 PMSD is a measure of test precision. The PMSD is the mlmmum percent dxfference betwecn the comml and treatinent that can be declared statxsncally
' 4 : significant in a whole effluent toxlclty test. 3 R
latake: : ) .
Dunnett's MSD value: 1374 Lower PMSD bound determined by USEPA (10th percentile) = 13%.

PMSD: ) 4.2 ' " Upper PMSD bound determined by USEPA (90 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. 2000. Understanding and Accountmg for Method Variability in Whole Effluent Toxicity Apphcatnons Under the Natxonal Pollutant Discharge Ehmmatlon Program. EPA-833-R-00-003. US Environmental Protection
Agency, Cincinnati, OH. : -

USEPA. 2001a, 2001b. Final Report: Lnterlaboratory Variability Study of EPA Short-term Chronic and Acutc Whole Efﬂuent Toxxcxty Test Methods, Volumes 1 and 2-Appendix. EPA 821-B-01-004 and EPA-821-B-01 -005. US
Environmental Protection Agency, Cincinnati, OH -
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TVA /Sequoyah Nuclear Plant, Outfall 101

sqnl01_05-12-09data

. Non-treated
May 12-19, 2009
Statistical Analyses
3 Environmental Testing Solutions, Inc.
. s 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-Ceriodaphnia dubia
* Comments:
Conc-% 1 2 3 4 5 6 7 8 9 10
Control-1 33.000 34.000 . 33.000 34.000 © 34.000 32.000 . 34.000 34.000 31.000 31.0600
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
T 226 35.000 36.000 34.000 36.000 32.000 33.000 35.000 34.000 33.000 33.000
452 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 Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean " N-Mean
Control-1 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 . . .
1.3 - 33.400 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
452 33.500 1.0121 33.500 31.000 36.000 4925 10 -0.624 2287 1.831 33.783 1.0000
72.6 34.100 1.0302 34.100 31.000 37.000 . 6252 10 -1.374 2.287 1.831 - .33.783 1.0000
100 34.600 1.0453 34.600 - 31.000 39.000 7235 10 -1.998 2.287 1.831 33.783 1.0000
Intake 36.800 . L1118 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 (1-tail, 0.05) NOEC LOEC Chy 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-1 .
Linear Interpolation (200-Resamples)
Point % SD 95% CL Skew
1C05 >100
IC10 >100
IC15 . >100
IC20 © >100
1C25: >100
IC40 >100
1C50 >100
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake

Non-treated
May 12-19, 2009 -

Treatments vs Control-2

[ ]
ol
@ o .
© Statistical Analyses -
Ceriodaphnia Survival and Reproduction Test-Reproduction . I
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; . .
Conc-% 1 2 3 4 5 6 .7 8 9 10
Control-{ 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 034000 . 33.000 31.000 31.000 33.000 33.000
113 - 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.(_)00 33.000 34.000 33.000- 31.000
2.6 37.000 - 37.000 36.000, 32.000 35.000 32.000 31.000 34.000 34.000 33.000
100 39.000 38000  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-1 - 33.000 09970 ~  33.000 31.000 34.000 3.779 10 :
Control-2 33.100 1.0000 33.100 31.000 35.000 4.140 10
1.3 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 4019 10 -
452 33.500 1.0121 33.500 31.000 36.000 4.925 10
726 . 34.100 1.0302 34.100 . 31.000 37.000 6.252 10
100 34.600 1.0453 34.600 31.000 39.000 7235 . 10
Intake 36800 . L1118 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) 23431952 . 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 - 3.138838889 1.9E-04 1,18

sqnl01_05-12-09data
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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

b Environmental Testing Solutions, Iinc. Project aumber: 5444
- Reviewed by: /A /my,.ﬂ_—_——
. A\ A
Concentration [Parameter Da “ Day 1 Da Day 3 Day 4 Day § Day 6
Tnitial Final Tnitial | Final Tnitial Final Initial | Final | Initial Final Toitial Final Initial Final
H(SU) 732 7.41 7.60 743 7.65 721 7.58 741 7.60]° 747 743 " 7.40 7.66 739
DO (mg/L) 75 7.6 7.6 78 74 7.8 77 7.7 7.8 7.5 76 7.6 74 75
i Conductivity (umbos/cm) - 317 312 302 326 338 324 328
Control  [X|kalinity (mg/L CaCO;) 61 61 60
{Hardness (mg/L.CaCQ,) 92 -88 88
Temperature (°C) 1250 25.2| 25.0 248 247 25.0 24.8 25.1 24.7 248 24.7 25.0 248 24.8
[eHsU) - T47]. 741 7.40] 7.43 7.39 7.2 7.26 7.44 741 7.49 7.50 7.40 742 740]
e, | [DO@mgL) 75 75 - 76 77 7.6 76 7.8 78 8.0 7.5 7.7 7.6 7.5 7.4
11.3%  IConductivity (nmhos/cm) 203 292 284 208 ' 304 300 306 :
Temperature (°C) 25.0 - 252 '25.0 24.9 24.7 248 25.0 249 24.8 250 . 247 25.0 248 25.0
[pH (SU) 747 -~ 7.40]- 741 742 7137 7.22 7.26 7.43 7.40 7.48 7.49 7.40 741 7.39
., |pO(mgL) 75 7.6 7.7 77 7.6 76 7.8 7.7 8.1 7.6 7.7 7.6 75 74
226%  [Conductivity (mbos/cm) 384 377 263 — 279 286 280 287
Temperature (°C) 250 25.0 25.1 249 247 24.8 25.0 252 24.8 24.8 24.7 24.8 24.8 250
pH (SU) 7.47 739 741 742 731 7.22 723 742 7.36] . 7.48 745 738 7.37 7.35
45.2% DO (mg/L) 7.7 76 71 76| 76 7.6 78 77 8.0 7.6 77 7.6 7.6 74
- Conductivity (amhos/em) 247 02 243 247 243 246
Temperature (°C) 24.9 25.2 25.1 249 24.8 249 25.0 252 249 248 248 249 24.9 24.8
H (SU) 7.46 7.38 7.35]. 7.37 7.27 7.22 7.18 7.38 730 742 7.42 7.35 732 7.32
. DO (mg/L)- , 77 7.6 77 77 77 7.7 7.9 76 78 7.6 7.7 7.6 7.8 75
726%  YConductivity (pmhos/cm) 205 202 189 196 196 196 199
Temperature (°C) 24.9 25.1 25.1 249| 248 247 25.0 252 249 24.9 24.8 24.9 249 249
pH (SU) . 7.39 7.34 ~7.30 7.33 7.19 7.20 7.14 7.36 7.24 7.38 7.36 7.30 7.26 7.28
DO (mg/L) 7.7 7.6 7.1 7.7 77 77 78 7.6 7.8 7.6 7.7 7.6 7.8 75
g Conductivity (umhos/cm) 156 154 145 152 146 146 149
100% Alkalinity (mg/L CaCO;) 65 57 50
Hardness (mg/L, CaCO5) 64 62 60
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 24.9]- 25.1 25.1 24.8 24.8 24.7 25.0 25.0 25.0 24.8 24.8 249 249| 249
pH (SUY_ 730 732 7.30 7.30 717 7.09 711 733 722 7.35 7.34 7.30 7.25 7.26
"[DO (mg/L) 78 7.6 7] - 76 78 7.7 79 <76 7.8 75 77 7.5 78 75
. Conductivity (umbos/em) _ 153 152 143 148 145 144 147
100% Intake [Alkalinity (mg/L CaCO,) 57 54 52
: Hardness (mg/L CaCO;) 64 64 60
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 249 25.1 25.1 248 2438 246 2490 250 24.8 24.9 24.8 . 24.9 24.9 249
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& Environmanta! Testing Solutions, inc.

Species: Ceriodaphnia dubia : Date: _05-\1-0A
Client: Sequoyah Nuclear Plant - Non-treated .

" Daily Chemistry:

Analyst
Concentration Parameter
CONTROL pH (S.U)
: DO (mg/L) ‘
" Conductivity
(umhos/cm)
Alkalinity
| (mg CaCO,/L) -
Hardness
’_(_rr_lg CaCO,/L)
Temperature (°C)
: pH (S.U.)
11.3% - DO (mg/L)
Conductivity
(umbhos/cm)
Temperature (°C)
pH (8.U)
22.6% DO (mg/L) .
Conductivity
(umhos/cm)
Temperature (°C)
pH (S.U)
45.2% DO (mg/L)
Conductivity
(umhos/cm)
Temperature (°C)
pH (S.U.)
72.6% - | DO (mp/L)
Conductivity
(pmhos/cm)
Temperature (°C)
pH (8.U)
100% DO (mg/L)
-} Conductivity
(umhos/cm)
Alkalinity
(mg CaCOs/L)
Hardness
(mg CaCOs/L)
TR chlorine (mg/L) <0.10
Temperature (°C)
. jpHSU)
100% Intake DO (mg/1.)

- . Conductivity
(umhos/cm)
Alkalinity
(mg CaCOs/L)
Hardness
(mg CaCOs/L)

TR chlorine (mg/L)
Temperature (°C) 4.4 -8, S )
: . Imitial Final Initial Final . Initial -Final

Page 48 of 107 ‘
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Environmental Testing Solutions, inc.

Species: Ceriodaphnia dubia

Client: Sequoyah Nuclear Plant - Non-treated i Date: O3 \1-CA
) Day
3 4 5 6
Analyst
~Concen- - ]| Parameter
tration
CONTROL | pH (S.U) 1 258 1. oIl I3 3.4
DO (mg/L) 23 1.1 1. g . - .b 3. “3.5
Conductivity ) -, '
mhos/cm) 5210 338 53 ?) >8
Alkalinity A :
' (mg CaCOy/L) \ O
. : Hardness \
(mg CaCO,/L) R B )
Temperature (°C) M & . AN 24, U.8 | 2w\ . 0 IRLE 4.8
pH(SU) 226§ 7.44 S 349 360 § TYd Y .U | YD
113% | DO (mg/L) 2 1 B0 | 256 |1 T.6 X X4
Conductivi . .
(prr':h:sc/;;)ty 29 3049 . Ao 3dd
Temperature (°C) | 1$.0 .4 .8 38.0 M | 1. -4 1%.0
- pH(S.U) 1 22¢ . QR 3 4
'22.6% | DO (mgll) Y2 . '
Conductivity : .
_(pmhos/cm) 9‘%
Temperature (°C) 5.0
pH(S.U) 223
45.2% DO (mg/L) NeY2)
Conductivity
(umhos/cm) 5{4__3
‘Temperature (°C) 8.0 . . &
pH (S.U.) 2.6 .38 S8 1393 - Y :
72.6% | DO (mg/L). 149 T - . A0 ‘ kN .4 -5
Conductivi : "
(umhog/em) Qe \ab )49
. Temperature (°C) 78.0 25.2 24.9 - =d 4 4.8 4 .| .54 .9 E
pH (SU) a0 113 | wEW 2 | T2, % ST Y
100%- | DO (mg/L) 30 1 L . ; ¥y . .S
- Conductivity — : Nl
(umhovem) o2 4w , . 144
Alkalinity -
jmg.Cl:éOﬂL) SO
Hard
(mg CaCOSL) 0o
TR Chlorine (mg/L) - <0.D
Temperature (°C) 180 25.0 2€.0 24.¢ Sd. & -4 4.9 2.
pH (S.U.) . 1.2% ~Hai ’}.% 233 | 3.0 ) 3.8 ) 3.3
100% DO (mg/L) 2] T ] . j 3. .3 .5
ke ooy | /46 45 |44 147
Alkalini
! ngc:é%J/L) S -
Hard ’
(mg Caco) LO
TR chlorine (mg/L) <0.10
Temperature (°C) 2. 25.0 2. 24.4 248 24.4 24.4 24.9
Initial Final Initial Final Initial Final . Initial Final
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Page 1 of 6

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

Client: TVA

Facility: Sequoyah Nuclear Plant .

NPDES #: TN 0026450

County: Hamilton

Treatment: UV-treated

lOutfal'l: 101

Project #: _sua4
Dilution preparation information: Comments:
Dilution prep (%) . 11.3 226 452 72.6 100§ Each concentration was treated
Effluent volume (mL) 2825 | 565 1130 1815 2500 for 2 minutes with a UV sterilizer .
Diluent volume (mL) 22175 1935 1370 685 0 to remove pathogenic
Total volume (mL) 2500 2500 2500 2500 2500 interferences.
Test organism information: : | Test information:
Organism age: 20.53 - AouRS, (LD Randomizing template: | & J@
Date and times organisms 0s-1\-04 Ve Incubator number and A%
were born between: : shelf location:
]| Organism source: AroX Have Qp' 0S-1\-04 Artemia CHM number: | CHRady
Transfer bowl information: | pH= ~ SU Temperature= °C | Date/Time in: ¢5.n.0n | ‘200
o 1.3 y LW Date / Time out: 65-20-00 | (220
Average transfer volume: : : Total drying time: 4.2 eurts)
' 0. 1305 R Initial oven temperature: | w0° C
Final oven temperature; bl C
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 ' R
0 oS- -0A — 1M o0 3.& 232 2_& AQSI.0VHOT | 05-R-0%A
! O5-13-04 0400 v | oY A VSS (X( 030S$11-0\ +Z|05-cA-cA A
2 _loesw-o’ | odoo |y Yoo A 230 | A | cacsido8vol losovAB
P lossA| odoo | M | M | A 1223 | Al | odosia .08 +03| 0502018
v - B o/ -
: 05-160% | 0§00 A 1400 A( 221 | M CACSIS. 0T 6 08-12-A
3 oS -M-01 0400 C\( 1500 dr{ , NS d( : £40S\S . 0L %03 05-12-A
6 los-g-0% ) R ETS) M | 030515 02 03| os-in-A
1o : — ; A . - "
7 |es-m-09 -
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: QG1. < 20% 7-day LCso >1060%
Average weight per initial larvae: 0.,84 — NOEC 1007,
Avegge weight per survivinE larvae: | 0.6L84 2 0.25 mg/larvae LOEC > 10607
o . ‘ Chv > 1007
| (&Y

Page 50 of 107
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Envirenmental Testing Solutlons, e

Lruvees

Species: Pimephales promelas '  Date: __ 0512-C

Client: TVA /Sequoyah Nuclear Plant - UV-treated

Survival and Growth Data
Day CONTROL 11.3% 22.6%
) A B C D E F G "H 1 J K L

’ JO1I0 | 10{/0 |40 |20 [0 |10 |10 |70 |10 |0

1 (0{/0 |10 ool |/0f/0}/0 (1o |70 | D
2 [0 0|10 {70 110 10 ,0“ o {70 { 70|10 |70

3 HolIolwijwlwijw /o lro Jd] /0 70|70
‘ to|so|ro [0 fio |ro|to [1of0 |10 |10 |10
° o |10 |w|w]o|w ||}l o

6

o ioltolw [to |o]|ro|to|i0]i0j10]| /0 |ID
7 /0 {10 Lo |- r0} (O '1'(\)" (0 co‘ 1o 1o | O q!‘*\

A = Pan weight (mg) } ) "
Imy;(:orcpgt;'\ e el |13 € 11362 l3.»3_o 1H.ys 1"”’" 1397 [13-60 |10y {13.86 14.)S 1404 |1y 3)
Date: 0$-13-09 . :

B =Pan + Larvae weight . . 20 -
me) : 35|30y [22.3¢ 16 2184 faa3 faLyy | 3130 do.
m) i, [Psa(alos 303s|atoy [2235 |33, 20(20.16 | k6 f33 faLy) 3432003y
[ Date: __0§ -%0-00 - : .

C = Larvae weight (mg)
=B-A .

3 (193 [LaS [6.54 |25 {652 [1.56 11131 2.7 [ 10k [6SD

Weight per initial number ‘NTOA ) Y
of larvae (mg) ~ M H | S 2 | °’,V &’ ~l > v o <4
= C/ Initial number of larvae | J? AR $ | ~ g ~ LA 0/\ : 0,'\ b\'o .

o° I oo o v o o |o O

Average Percent

weight per reduction :

initial from control 0.1 &4 ~ 1547 0.70b -2.37,
number of (%) .

larvae gmi)

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

‘lg = unusually large, d&r = decanted and returned, w = wounded. , :
Calculations and data reviewed: &

Comments:

| Page510f107
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Species: Pimephales promelas | - Date: __ 0S-1V1-0A ..
Client: TVA / Sequoyah Nuclear Plant - UV-treated
| ' Survival and Growth Data ,
Day - 45.2% 72.6% . - 100%
M N 8 P Q R S T U V | W X
0. ' , _
(Ol to (O |/0] 070 |/0{/D]/0 |70 |0 {10
1 . :
| 0|10 10l w)ojm]to]o]ro]i0) 0|0
(0| /0] |/ Jwo |06 |ioj/0|[/0]/06] 0
’ 10| o|1o]/ofto [rofro|roftollo] w0
4 iolrojiot o]0 |td |00} 10|10 |10
; o [0 ||| o|0] )]0l
6 ol wliolto)ocliojiofiofio] o] oo
7

© [t [/ofolw]| o) 0]lp ool

3. A = Pan weight (mg{ \Dqu . R - .

) I;z{yc;:or codez:r -\_a\v‘- 15,59 |13.95 |13.09 I3_HS 13.68 |14.38 ll{_t,“ 13.34 3. bo IYvo |ly.1q (13 by
e Date: 3£ -13-08 ‘ ' : '

B = Pan + Larvae weight

f\";g)lym aLr  [PSR al13 |19.93 |2L01 ao_.so‘ 3103 |3l.04 [3056]14.9 loly| 3. ¥0|10.99

Date: 0S-30-0q
C = Larvae weight (mg)
=B-A

A3 (122 [8D57.50 16,8266 | .S 7.22] 6.3V | by 1;5\ 2,45

Weight per initial number . - @ Y 6 ,(\'Iv N N N L
of larvae (mg) N N \p g: A m . N
= C/ Initial number of larvae | o . nY \D O{(‘, \} ¥ P Al 0\? < ol.t, A

o [ o O |o v o' o’
Average Percent . ’
weight per reduction ) ' ’
initial | from contro) 0--”“ -4 M 0.bkY - O.\VL 0.4 & - .Z-\7°
number of - (%) . i
larvae im&); .

Comment codes: ¢ = ciear; d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = uhusually sméll,
lg = unusually large, d&r = decanted and retumed, w = wounded. )
‘ ' : Calculations and data reviewed: 2>

Comments:

| Page 52 of 107
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Comment codes: ¢ = clear, d = dead, fg =

Species: szephales promelas :
Client: TVA /Sequoyah Nuclear Plant - UV-treated

Date:

05-12-68

Page 4 of 6

. Survival and Growth Data

Day 100% Intake
: Y Z AA BB
/010 [ /0 | /0
1 .
| 10 [t [0 [iD
2 -
0 0/0 é,\O 10
3 \ '
(0 4"@ 0.
4 i
- /0|10 |10 ] 20
5
v to |10 |10
¢ 10| 10| 0|10
=
o o | to|to |0
A = Pan weight (mg) .
"Tray color cod \ve beder
o sade Lbebele a0 | ga | 1uzo 1246
Date; _pgs-13-04a
B = Pan + Larvae weight o
(mg) : . .
Analyst: __ MM 18 a1t ‘ 83 "‘38
Date; D4 -30-04
C = Larvae weight (mg)
=B-A .
' L.43],.3% bl | LM
Weight per initial number
of larvae (mg) & h;‘) \,’V v
= C/ Initial number of larvae § ‘o A\ hd \o
E o Jor [ O
Average Percent - .
weight per reduction -
initial from control 0.5 3.17.
number of (%) : ’
larvae(mg!

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

fungus, k = killed, m= missing, sk = sick, sm = unusually small, .

Calculations and data reviewed: &,

Comments: '
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TVA / Sequoyah Nuclear Plant, Outfali 101
UV-treated
May 12-19, 2009

Pimephalef promelas Chronic Whole Emueni'Toxicity Test
EPA-821-R-02:013, Method 1000.0

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

USEPA. 2001a, 2001b. Final Rep‘aort: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US E

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

Environmental Testing Solutions, Inc. Project number: ., 5444
’ ’ ) Reveiwed by: /() IW_____
Not for Compli A Internal Lab y QC .. - \ /]
C ioa (%) Enitia) sumber of Final sumber of A = Pan weight B =Pan + Larvae |Larvac weight (mg)] Weight/Surviviag Mean weight/ Cocflicicat of variatioa | Weight/ Initial smber | Menn survival Mean weight / quideul of Peromt redactioa from |
larvae larvae (mg) weight (mg) =A-B number of larvae (mg) | Sarviviag sumber of {Mess weight per srviviag of lurvac (mg) (%) Initia) pumber of | variation (Mexn weight control (%)
T : larvae {mg) sumber of larvas) (%) . tarvac (mg) per initinl ancabey of Lecvee)
{%)
A 10 10 13.85 2022 637 0.637 0.637
B 10 10 13.62 21.05 743 0.743 0.743 )
) Control e o To 13.80 30.75 655 5695 0.684 6.8 0695 100.0 0.684 6.8 _ Not applicable
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
-F 10 10 13.77 22.29 852 0.852 0.852
. 7 . X . . -
1% G 10 10~ 12.60 2016 7.56 - 0.756. 0.789 34 0.756 100.0 0.78% 54 15.4
H 10 10 14.14 21.86 7.72 0.772 0.772
1 10 10 13.86 21.23 7.37 0.737 0.737
J 10 10 14.15 2142 7.27 0.727 . 0.727
o
12.6% K . 10 10 14.14 21.20 7.06 0.706 . 0.724 18 0.706 9.5 0.70¢ . 53 33
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
N 10 10 13.95 2117 722 0.722 0.722
LY 0714 46 X ., X -
52% 0 10 10 13.09 19.52 683 0683 _ ! 0,683 1000 0.714 4.6 4.4
P 10 10 i3.45 21.01 7.56 0.756 0.756
Q 10 10 1368 20.50 6.82 0.682 0.682
R 10 10 14.35 21.03 6.68 +_0.668 0.668 N
o .684 3. X X . -
726% s 10 10 1241 21.06 665 0.665 0.68 8 0.665 1000 0.684 38 0.1
. T 10 10 13.34 20.56 722 0.722 0.722
U 10 10 13.60 19.91 6.31 0.631 0.631
\4 i0 10 - 1440 21.04 6.64 0.664 - 0.664 .
o) .69 R . X .. -
100% w 10 10 14.19 21.70 7.51 0.751 0.698 85 0.751 100.0 0.698 85 2.1
X 10 10 13.44 20.89 7.45 0.745 0.745
Y 10 10 14.20 2115 695 0.695 0.695
Y4 10 10 14.82 2117 6.35 0.635 0.635
o, 0.65% 4.1 . X . 3
100% latake AA 10 10 14.20 70.82 6.62 0662 0.662 1000 0.659 41 37
BB 10 10 12.96 19.38 6.42 0.642 0.642
Outfall 101: MSD = Minimum Significant Difference
Dunaett's MSD value: 0.0720 PMSD = _Percent Minimum Significant Difference . .
PMSD: 10.5 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.
Intake: ’ .
Dunaett’s MSD value: 0.0520 Lower PMSD bound determined by USEPA (10th percentile) = 12%.
PMSD: ) 7.6

Lower and upper PMSD bounds were determined from the 10th and 90‘th percentile, respectively, of PMSD data from EPA's WET Interlaboratory Variability Study (USEPA, 2601a; USEPA, 2001b).
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\3 Environmental Testing Solutions, inc.

TVA / Sequoyah Nuclear Plant, Outfall 101
UV-treated
May 12-19, 2009
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

sqnl01_05-12-09data-uv

Start Date: ~ 5/12/2009 Test ID: PpFRCR : Sample ID: TVA / Sequoyah Nuclear Plant, Qutfall 101
End Date:  5/19/2009 " LabID: ~ 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
113 0.7750 0.8520 0.7560 0.7720
22.6 0.7370 0.7270 0.7060 0.6530
452 0.6930 - 0.7220 06830 ~ 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 1-Tailed - Isotonic
Conc-% Mean N-Mean Mean Min Max CV% - N 1-Stat Critical MSD Mean N-Mean
D-Control 0.6835 1.0000 0.6835 0.6370 0.7430 6.776 4 o 0.7361 1.0000
113 0.7888 1.1540 0.7888 0.7560 0.8520 5.450 4 -3.522 © 2410 0.0720 0.7361 1.0000 - -
226 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 2410 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 2410 0.0720 0.6910 0.9387
Intake 0.6585 0.9634 0.6585 0.6350 0.6950 ©4.083 4 : - i
Auxiliary Tests . Statistic : - Critical Skew Kurt
Shapiro-Wilk's Test indicates normal dlstnbutlon (p>0. 01) . - 0957272053 0.884 0.185406404 -0.99302071
Bartlett's Test indicates equal variances (p = 0.83) . 2.111745119 ) 15.08627224 ’ )
Hypothesis Test (1-tail, 0.05) NOEC LOEC - ChV TU - MSDu MSDp MSB MSE F-Prob . - df
Dunnett's Test ‘ 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
. 1C05 60.362 . ] )
IC10 >100
IC15 >100
1C20 >100 .
1C25 >100
1C40 >100
IC50 >100
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
UV-treated

. 3 EﬁvironmentalTestlng Solutions, Inc.

May 12-19, 2009

StatistiAc'al Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Treatments vs D-Control

Start Date:  5/12/2009 Test ID: PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
_ EndDate:  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: ) o
Conc-% 1 2 3 ‘4
D-Control . 0.6370 0.7430 0.6950 0.6590
113 ©0.7750 0.8520 0.7560 0.7720 °
226 0.7370 0.7270 0.7060 0.6530 '
452 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 1-Tailed
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 - -
1.3 0.7888 11540 0.7888 0.7560 0.8520 . 5.450 4
0226 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
Homoscedastic t Test indicates no significant dlfferenccs 0.05203226 0.0761262 0.00125 0.001434

0.386520296 1,6

sqnl01_05-12-09data-uv
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TVA / Sequoyah Nuclear Plant, Qutfall 101 - UV-treated
May 12-19, 2009 '

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

Daily Chemical Analyses

\) Environmental Testing Solutions, Inc. Project number: 444
' ’ Reviewed by: /’\/ W
_ — '
Conceatration [Parameter Day 0 Day 1 Day 2 . Day 3 Day 4 Day 5 : Day6 .
Tnitial Final [nitial Final | Imitial | Final | Initial Final Initial Final Taitial Final Initial Final
pH (SU) - 751 7.26 7.42 7.23 738 7.15 7.28 7.38 7.49 7.44 7.53] . 742 7.50 7.04
DO (mg/L) 7.8 "7 7.6 73 75 75 78] . 716 78 7.6 7.7 7.8 7.7 7.0
Conductivity (umhos/cm) 313 308 296 317 318 315 334
Control 4 kalinity (mg/L CaCO;) 61 59 60
Hardness (mg/L CaCO;) 88 -2 92
Temperature (°C) . 24.8 24.8 24.38| 24.9 24.8 24.6 24.8 24.6 24.8 24.6 24.7 245 . 249 24.4
[pH (SU) ' 7.52 7.20 7.43 7.24 7.40 7.15 7.29 7.34 7.49 7.38 7.53 7.38 7.52 7.08
. DO (mg/L) 7.9 72 7.7 73 7.5 75 7.8 73 7.7 73] 77 7.5 7.7 6.8
1.3%  IConductivity (pmhos/cm) 301 299 282 302 303 304 321
Temperature °C)’ E 248 24.7 25.0 24.8 24.7 24.4 24.8 246 2438 246 24.7 24.5 £ 249 24.4
H (SU) , 7.52] . 7.9 7.43 7.24 7.39 711 7.29 7.28 7.48 7.39]. 7.54 7.37 7.50 7.02].
. DO (mg/L) 7.9 73 738 7.2 7.5 7.5] - 79 7.2 7.7 7.4 77 7.4 7.7 6.8
226%  [Conductivity (ambovcm) . 284 280 764 281 284 283 799
Temperature (°C) » 248 24.7 29| 245 247 244 24.7 24.5 24.8 24.4 27 - 246 249 24.4
P (SU) ' X 751 715 7.42 718 7.34 7.11 7.28 7.30 7.44 7.38 7.50) 732 7.48 7.03
DO (mg/L) : :
(45.2% Cond':givity (umhosicm) - )
Temperature (°C) 248 24.9 24.9 244 24.7 23] 247 . 245 24.9 243 248 24.6 24.9 245
[pH (SU) 7.47 7.19 7.38 7.13 7.29 7.12 723 7.27 7.39 7.30 749 . 7.36 7.43 7.03
[DO (mg/L) 3.0 710 . 718 71 76 ~ 74 8.0 73 771 7.4 7.8 75 7.6 6.8
726% . IConductivity (umbos/cm) 204 200 189 206 198 197 207
‘Y Temperature (°C) © 248 248 249 24.6 24.7|. 24.5 24.7 243 24.9 247 24.9 246 248 245
pH (SU) 7.43 7.19 734] . 7.14 7.25 711 7.19 7.30 7.34 720 7.41 7.28 7.38 6.95
DO (mg/L) 79 71 78 71 - 78 7.4 8.0 7.4 7.7 73 7.8 75 76 6.3
Conductivity (umhos/cm) - _- 159 156 148 156 147 148 157
100% Alkalinity (mg/L CaCOj) 52 44 54
Hardness (mg/L CaCO;) 62 64 60
Temperature °C) . 248 248 24.9 24.6 24.8 24.5 24.7 24.7 25.0 243 24.9 24.4 24.8 24.6
H (SU) : 743 711 731 7.13 7.19 7.01 7.15 7.29 731 7.29 7.38 7.24 7.36 6.89
|DO (mgL) 7.9 72] - 78 A 7.3 74 79 7.4 7.8 7.3 77 . 75 7.6 6.8
Conductivity (nmhos/cm) 154 153 141 150 146 147 155
100% Intake [ 1alinity (mg/L CaCO,) 57 52 50
i Hardness (mg/L CaCO,) " 66 62 58
Temperature (°C) 24.8| 25.0 24.8 24.7 25.0 246 24.7 ~24.4 25.0 245] - 249 24.4 249 24.4
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| Page 5 of 6
Environmental Testing Soktionn. ine.
Species: Pimephales promelas Date: __ 0S-12-04
Client: TVA /Sequoyah Nuclear Plant — UV-treated '
lMQyC%anbhy:
-__Day
: 0 1
Analyst M Mmon Lr AL }
Concentration { Parameter '
CONTROL | pH (S.U) 3.5 3. 3 L 3.3 1-38 0 .8
DO (mg/1.) 1.5 3.3 Mo ¥, S 2
Conductivity
(v 313 3 08 296
Alkalinity -~
(mg CaCOy/L) G\ 34
Hardness : 3
(mg CaCOy/L) £ _ A
Temperature (°C) 14. & - § 14 .& W G - & ..
. H(S.U) T1-52 .30 343 | 334 | F U0 (s
11.3% DO (mg/L) 9 i) 3.3 - 3- - )
i Conductivity
(pmhos/cm) §O | '} 44
Temperature (°C) '11 ? S 1 I %.0
pH (S.U.) 152§ 3.14 343
226% | DO (mg/l) 1.9 3.3 X3
Conductivity _
(umhos/cm) ; ¥ Y 3 80 .
.| Temperature (°C) M. 8 . 14.4
1pH(S.U) E3 315 F.43 .
45.2% DO (mg/L) 1.9 3.2 3.8
’ Conductivity . ’
(umhos/cm) 3.‘4? ; L’L(
Temperature (°C) W& M3 44
- pHGEUY N7 ¢ P19 139 |
72.6% . | DO (mg/L) Q.0 3.7 1.9
© .| Conductivity ,
(umhos/cm) }0 q ;/b 2
Temperature (°C) 8.k M.& 1,q_..3
pH (S:U) Y3 314 3.3Y
100% DO (mg/L) 314 4.1 1.8
Conductivi .
(p‘:‘r'l‘h:s;cr::)ty | S‘q } SA
Alkalinity J
(mg CaCOy/L) - S
Hard
R
TR chlorine (mg/L) 20.10 <0.10
Temperature (°C) 248 4.8 4.4 ;Li-‘o 4 W § 24.5
: pH (S.U.) AT AR 130 IR 3.4 f o), 1
© 100% Intake § DO (mg/L) 1.4 3. . X 3.8 I .
Conductivi : .
o 175y < 14
Alkalinity - , ,
(mgLCl:éOdL) 51 S2
‘§ Hard .
(mg CacOyL) Ll Lz
TR chlorine (mg/L) <0.10 <0./10
Temperature (°C) 2. 1.0 4, & 2471 8.0 24/
C Initial Final _ Initial Final Initial Final

of 107




Environmaental Testing Solutions. Inc.

ETS

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

Page 6 of 6

1 ¥

Da_te:

» ¥
A2\ D

QS -\2-A

Day

A\

Analyst-

Concen-
tration

Parameter

CONTROL

H (S.U.)

.1-49

344

L

M~

3.50 .

Oy

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity
(mg CaCOy/L)

Hardness
mg CaCO4/L)

Temperature (°C)

1.9

3.

-+

1.0

11.3%

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

pH(S.U)

22.6%_

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C) '

- 45.2%

pH (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

72.6%

pH (S.U.)

DO (mg/lL)

Conductivity
(umhos/cm)

Temperature (°C)

100%

H (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity . .
(mg CaCOy/L)

Hardness
(mg CaCOy/L)

TR Chlorine (mg/L)

Temperature (°C)

|

24.71

£0.10
2s.06

100%
Intake

pH (S.U.)

20

1.79

1.3

.39

24,

DO (mg/1)

29

Conductivity
(gmhos/cm)

Alkalinity.
{mg CaCO+/L)

Hardness
(mg CaCO4y/L)

TR chlorine (mg/L)

/50

4.

Y
50

58
£0.10

2S. O

4.8

A

214

.

| Page 59 of 107

Temperature (°C)

Initial

Initial

Final

Initial

Final

Initial

* Final

Final
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; N §  010m 1.00 mg/L
Reference standard number Ins 4 ?7,3 I/\gs é? 3

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

Page | of |
~So59

; ' Total' Residual Chlorine

(Orion Electrode Method, Orion 97- 70)
: l Matrix: Water, RL =0.10 mg/L
4 = Meter: Accumet Model AR25 pH/Ion Meter ‘
" I Analyst MLM lodide reagent: | Iap 333
; Date anailyze(_i O5- 13~ 09 N Acid reagent: | TNR 330

l. Calibrat ' |

Laboratory control standard:

Reference standard { . Truevalue (TV) Measured value (MV) % RS=MV/TV x 100

) ! "number ‘ (mg/L) : (mg/L) ) (acceptable range = 90 to 110%)

Ings 833 0.50 . 0.5 06 AT DL

! Duplicate sample precision: ~ . :

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

P number e (mg/L) (acceptable range =+ 10%)

; ! pacs12.0\ | Forwad Wells  [Macole, dav, piale | S “0:000 Hag ‘

T 4 | Duplicate Dy, 000 Hg | ———— ren

» ! Sample measiarenients: . ' , ‘ .

P Sample . Sample ID Sample characteristics Residual chlorine

number ' : m ‘
_ Blank (should be =< 0.10 mg/L) Lo.pal3
09 0812.01 HVZU‘% LV c.lo.-l 4(0\4L‘ A py{. g\q o 000'60 ¥

02 [ Seead (580 - Tohle,) I\O(.dldr" aloui., ka; ~|p-00290
N 7 v 7~ vt
oowail o\ | 2o SRN -10] Ab colof}-doul:,; no poricdy - |40 193

| _—

I

[ N N R o

— M~
. Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unl_ess otherwige noted.
’ ! Laboratory control standard: : , :
Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
i number - (mg/L) {mg/L) (acceptable range = 90 to 110%)
; Fury PP AR\ Y § W, WY .
! InssEF3 —0.50 DY 48.3% —

Reviewed by

Date reviewed- 08-12-04
Page 60 of 107 ‘ :
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Total Residual Chlorine

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

-

Analyst | M[p~- , ~ Iodide reagent: T2 333

Date analyzed | » &~ jY-09 o Acid reagent: | TnR 339

0.10 mg/L 1.00 mg/L.-

IASS 633 e 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.

= .

Labaratory control standard: :
Reference standard True value (TV) " Measured value (MV) % RS=MV/TV x 160

I ___number . (mg/L) : (mg/L) . (acceptable range = 90 to 110%)
il Inss ¢F3 0.50 0.Ygy 92. €9,
l o Dupliéate sample precision: ) , | ]
Sample Sample ID " Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number _(m (accerble range = = 10%)
: l ' B 0 S‘b)“-w)\ H?”{ @f} Nocder, o porkals, | S L0015
5 ' ' \l’ Duplicate D 20,000 240 ——
l_ . Sample measurements: ‘
: Sample Sample ID Sample characteristics : Residual chlorine
o number : v o : _ (mg/L)
| i oo o107 (AR - : 75
- oasi. 04 | Horrn £sE N g, JOJ, ,«wl,‘h, g J.0002 “IIS‘I
!j 64 b3 - O\ '”mulcf [5”,& 3) _ po lor, 6{,0)‘_‘ jaVL Jo o 140,000 243
; 09051310 | Marshll TP No b dear, parlinhs 0.0 331
!J ' 0q0s14.03 | M Qlxe oy Ao calor, db— pqlq\., £0,00 324
. odoman.od | SQ" ~lof 0 coler, ;,L\ sarbele £0,% 338
l otosin.ch | AN - Tfle > alo, (,la.l“ porkeds - [ <0n00443

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

Laboratory control standard:

prp——

Reference standard True value (TV) Measured value (MV) - %RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
55 613 0:50 T 0.U8q 93-8%
Reviewed by

Date reviewed 0S.15-¢1

!iage 61 of 107
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’, . ' age __I__‘of__‘_[__ )
] :
} ® S
| ® |
! D
D
\3 E I Testing Solutians, 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 m lodide reagent: [T 2337
Date analyzed | 0611~ ()9 o Acid reagent: | TNIZ330
' Calibration: L : | ' |
I o B 0.10 mp/L 1.00 mg/L
-] Reference standard number TNSS lD'lz TNSSWT3
l 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 samplesl
Laboratory control standard: - .
Reference standard ; Truevalue(TV) .| Measured value (MV). % RS=MV/TV x 100
l numbevr : (mg/L) . (mg/L) . (acceptable range = 90 to 110%)
TNSSW3 - 0.50 0.501 - 10].4/:
' Duplicate saniple  precision: ' , : .
Sample Sample ID Sample characteristics Residual chiorine | %RPD = {(S - D) /[(S+D)/2]} x 100
-number _ (mg/L) (acceptable range = % 10%)
I L0dosi5.0) .2 Carkuwny |Cleay pale § ¢o0.000219
4 Duplicate~’ D Lo.000113 '
l | Sample measuremems :
Sample ' Sample ID Sample characteristics Residual chlerine
- number (mg@
! Blank (shouid be=<0.10m L.0.0129
, 04051y 0] rZoJ\enh e lcieny o color ©.00344
l - L0900 o lesk. RS &thﬂudourhr"/mxb gy £0-cotsle
DaoStL of Scotlansd heck sm:mdoudl}{ palt tN ~ | Lo oo
e la _ .0
| 1 bapsie. oo} ettt intp Clear ™ paiticl S, pale fan] « 0000
' . .O000
D4oSiy. 03] EnCield WWTP C\oud%\on le fan ¢ 0007
! 0401 k. O Foxwood Hills Cle0y NGO COLGY ¢.0. C000038Y
DapsIS- 03 S@N—]N‘lms&joz'?#f cieny fportides.pale tan | <0013
! 0905's D can-10) - Fos2-p0 % deieny, mkf tan | £0.0057]
. . € 0.00
saomgton JSan-10] - Ky ate tan ol
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted_..
! Labo’fatory control standard: A :
' Reference standard True value (TV) Measured value (MV) . % RS=MV/TVx100 -
number © (mg/L) - ) (mg/L)y (acceptable range = 90 to _110%)
! ~ERSSo Thsoi3 050 1. 0,440 Q2.0 7.

Reviewed by 1R

age 62 of 107 -Date. reviewe_d 05 -ngﬁ



i i L

PRI

Page 32
Page :L of e
Alkalinity
. (SM2320B)
“Matrix: Watet, RL = 1.0 mg CaCOy/L .
Analyst | ps¢ ' ' Time initiated | {53
Date analyzed | 05-10-09 Titrate samples to Time completed | 4T
: pH=4.50 S.U.
Titrant normality and multiplier determination:
pH of - Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized | Titrant check Begin | End | Total = (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 mi sample
water reference standard |. ml ml ml =0.25/E =Nx 500
. =4.58.U. number number . (E) | (acceptable range = 0.0180 - 0.0220)
H5  Teedzq [IeslsSh | so [1LF (1 0.0 4 103
Laboratory control standard: |
Reference standard | True value | Sample » Alkalinity (MV) | % RS=MV/TV x 100
number " (TV) ‘| volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CaCOy/L) (ml) ml - ml ml =90 to 110%)
INSS UsY 100 100 113 [Sop] B89 | 107 Qs - 83’k
_Du);licate sample precision:
T Sample . Alkalinity %RPD = -
- Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /[(S+P)2]} x 10O
number (ml) ml mi ml . (acceptable range =+ 10%)
05-0%m8 Mits He0 | 1oe [dow 263|573 | 107 |5 )
" | Duplicate (B) ’ D
J | A |23 |agalsq | 3
Matrix spike recovery: A
Reference standard Spike value Sample ) Spike alkalinity (A)
number (SV) | volume | Begin | End | Total | Multiplier (mg CaCOs/L)
(mg CaCOy/L) | (ml) ml ml ml
INSS 4 5C 100 lava |3F0l o3 | 163 Hile
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx 100
(mg CaCOy/L) MV=A-B (acceptable range
» (mg CaCOy/L) =75 to 125%)
. | 3 S OSlo
Sample measurements: - :
. _ ' Sample volume | Begin | End | Total . Alkalinity
Sample number Sample ID (mh) ml mi ml Multiplier (mg CaCOy/L)
bs- ba-ta6 | MPS 1420 1IN0 330 pRI [BF | 107 )
0s.0909 3 / ' A MRt |93 |\ ol
|os-068.09 | H5W 00 2.9 |24 St 31|
163.04-09 J 249 |bo |3 23
0503090 | Mps HD 0 |20 Lo Lo+
©5.05-094 2o |3y BT Lo)
b5 03650 x 35 |67 g2,
ABDRW ~ 235 9L .o Vsl
onosar. o | Washiehn | & Jas [0Sy L 190

age 63 of 107 -
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g Page _=)  of do
‘\3 Testing Inc.
- Alkalinity-
. (SM-2320 B)
o ~ Matrix: 'Water, RL = 1.0 mg CaCOy/L _
Analyst R _ ’ : Time initiated \
Date analyzed | pyi-h2peegs, " Titrate samples to Time completed T
:  65-1b-0q ~ pH=4.508.U. '
Titrant normality and multiplier determination: ) : .
pHOr : Normality | , Normality (V) of H,SOq pH Factor or Multiplier
Deionized | Titrant check Trgm*-hd#lnx& = (5 ml Na;COs x 0.05)/E = (IV x 50000)/ 100 ml sample

water reference | standard | ml m} ml M =Nx 500
=4.58.U. | pumber .| number ] -(E) | (acceptable range = 0.0180 - §. T M

Laboratory control standard:

Reference standard | Truevalue | Sample Alkalil;ity MVY) | % RS=MV/TVx 100
number (TV) volume | Begin | End | Total | Multiplier {mg CaCOy/L) ~ (acceptable range
‘ _ (mg CaCOy/L) (mb ml ml ml , ) =90 to 110%)
IWsspsd | 100 100 ]340 [w3s| gy | 103 el | rosSim il
. Duplicate sample precision: .
.- Sample ’ Alkalinity : %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {(5-D) /[(5+D)/12]} x 100
number | ' “ml) |. ml ml m i (acceptable range = + 10%)
5-0941S ’ 8 o3 S D '
05094 SA T SW oo |4af8l 07 | 103 [ 10F |5 g -
i D
L . Duplicate (B) _ &/ 03 1312 ho.b Y g oM )
Matrix spike recovery: ‘
Reference standard | Spike value | Sample : : _ Spike alkalinity (A)
number (SV) volume | Begin | End | Total | Multiplier . (mg CaCOy/L)
(mg CaCOy/L) (ml) ml ml ml :
TNSS WY 5O | o0 [ toF |2es]i53 | o o0
B Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOs/L) i MV=A-B (acceptable range
: . " (mg CaCO;/H_- =175 to 125%)
, . Hpee 110 . Se ‘ RIS
Sample measurements: ' .
-Sample volume | Begin { End | Total © Alkalinity
Sample number Sample ID (ml) ml ml _ mi Mult@ier (mg CaCOy/L)
06.09-09 | SATSW 100 Quelarsias | 10F - 1oe
0$-05 0% J 255 M5 |0 10
| | o %L 3L | g1
| 04 4808 D% @-pxu | , M_) Tl 1 F U _ ‘
09 0% ¢ . 0% | 2z FL 1473 v
240508 .02{ 13 BT 2 [ ‘ R ]
poses.on |Sinlen, | ) 880 kg | - ™ '
0405¢1.10 i ) Z Bl A0 (330 | S : Lo
040%04 .04 J 3 —J—' 33y |3BdI82 |- - 173
| 3|38 | +besc

Reviewed by:

aosis oz |C0l2 -1 1| IS 258 149, .
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g Page_ 3  of |
3 Testing Salut) inc.
Alkalinity
(SM:2320 B)
_ : Matrix: Water, RL = 1.0 mg CaCO4/L
] Analyst <¢ _ . Time initiated ~__
- Dateanalyzed | px-10-0.4" Titrate samples to Time completed T
N _ pH =4.50 S.U.
Titrant normMmultipIier determination: :
pH of “'Norma-htyjr\\“ : Normality (V) of H,SO, pH Factor or Multiplier
Deionized | Titrant check Begin | End | Total] = (5. ml Na,CO, x 0.05)/E = (N x 50000)/ 100 ml sample
water reference | standard ml ml mi ={. =N x 500
=4.5S.U. | number number (E) | (acceptable range = 0.0180 - 0.0220) T
Laboratory control standard:
Reference standard True value Samgple Alkalinity (MV) { % RS=MV/TV x 100
number (TV) volume | Begin { End | Total | Multiplier | (mg CaCOy/L) (acceptable range
- (mg CaCQy/L) (m)) ml mi m) - =90 to 110%) -
Twssegd | 100 | 10 oo (g4 | a4 | 1oF I 10190
. Duplicate sample precision: | ‘
Sample Alkalinity ' %RPD=
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /[(5+D)12]} x 100
number __(ml) m_ | ml ml (acceptable range =+ 10%)
. . . ] ) . S - 3 '
oscron (le-p1 o | 45 | M THeriBuied =+
Duplicate (B . N5~ 5 D -
1 | ® BS (N2 |wegt 3 ek ) Mol "0 o
‘ ' 137 |2l A5 I3 =\I0”
Matrix spike recovery: e ' +
Reference standard | Spike value | Sample . Spike alkalinity (A)
number (SV) volume | Begin | End'| Total | Multiplier (mg CaCOy/L)
. : (mg CaCOs/L) | - (ml) ,ml,’\ mi ml ’ : -
. B3 E e \ i
TNSS sy 221 Q00 | Heatd® A | 43 b F et 30
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOs/L) MV=A-B ) (acceptable range
‘ (mg CaCOVL) =75 to 125%)
' {0 K00 - . \bD‘QO
©_Sample measurements: '
' ' Sample volume | Begin { End | Total | Alkalinity.
Sample number Sample ID _(ml) ml mi ml Multiplier (mg CaCOyL)
AAnsoed.ob | (ML-AL 3 AS 1209 M9 4 ) o4 e
09 05 65.0) Cnaﬂquaa/) AS 29 1223 |24 160
-040807.01 | -2 l 214 |2S (32 140
foaosenos| ¥ 311 las \me 3w 130
o%-04 [ IWHS W L 100 Ry |35 |59 L3
04-28-09 . 2 1295 45D i6s., 59 -
- R e = e
| 3 @ ; - A7 e tﬂ@‘
B f A w3 [wo |53 L ™ \:l() |
A BRE 25 180 w2 IRaeh —— | 94 '

Reviewed by: A Date reviewed: | (35.10.09
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\3 E " I Testing Sol tne.
Alkalinity
| (SM:2320 B)
: - Mamx “Water, RL = 1.0 mg CaCO:/L N
Analyst v Time initiated \ e
" Date analyzed | ves . (- 04 Titrate samples to Time completed o
;o | | - | pH =4.50 S.U. '
. _ Titrant normality and multiplier determination: :
L of : Normality , Normality (V) of H,SO, pH Factor or Multiplier
l : Deionized “‘Tﬁ?ﬂlﬂ\\cb.egkh\ Begin | End | Total =(5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 ml sample
g water reference | standard | ml—{—ml{ ml =0.25/E ' - =Nx500
. =4.58.U. | number number (E) | (aceeptable-ringe = 0.0180 - 0.0220) .
' Laboratory cbnlroi standard:
. Reference standard True value Sample | Alkalinity MV) | % RS=MV/TV x 100
v * number Tv) volume | Begin | End | Total | Multiplier (mg CaCOs/L) (acceptable range
l '__ (mg CaCOyL) |  (ml) ml ml ml =90 to 110%)
. TNSS o 100 10 1149 |mg|q3 |63 | 100 1ol
. Duplicate sample precision: | I . .
‘ ' . Sample A1 . . Alkalinity ' %RPD = -
j Sample SampleID - | volume | Begin -| End | Total | Multiplier | (mg CaCO¥L) {(s - D) /((S+D)/21} x 100
P - number - ' (ml) ml ml ml ' : )
. - . S .
| . osoe [T/ BeE 2 | A5 [335 |45 | A3) 107 a%
{ ] ' ’ Duplicate (B 3 D
h L uplicae (8) as B QB2 [ () L 103
Matrix spike recovery: - A
. Reference standard | Spike value | Sample . . . Spike alkalinity (A)
.~ number (sV) volume | Begin | End | Total | Muitiplier - (mg CaCOy/L)
' - | (mgCaCOYL) | (mi) ml m | ml
g i [TNSS ey 00 Q5 1A5R w3 1oy W0F | . 300
: ! | Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
] (mg CaCOyL) - MV=A-B (acceptable range
(mg CRCO;/L) 4 =175 to 125%)
8 - YT . L
» Sample measurements: ’ . : »
. : Sample volume | Begin | End | Total : Alkalinity
7 l ' Sample number |- Sample ID _(m}) mi ml |. ml Muitiplier " (mg CaCOy/L)
| ABNKR-08 | WMBLE 3 as 328 |383 125 @) 103 | 1o =109
' oa0s04.6- | TAABeRIT J | ) 1353 334 [Rew) \ - | g =AW
- 0405 0b. 25 | = 1279 HoS Bv i 110 = W
04050§.049 | d 3 s AL [ o) 1o = 1
l 0a0sod. 03 | TV/A-wen 101 ) 50 H3| HeO [Q4GY Y :
A _ 09050%-2b | 2| Heo M4 [3) 2 oy
iR Joaocses.io 3 0.0 |30 |30Q) (o
. - |eacsou.od A WA AT | ' Ao 53 183 lL 58
l 0% 0S:8L. Z1 4z | BFIBY A3y 53

‘ age 66 of 107 .o . Reviewed by: | Km l ~ Date reviewéd: 0;)—100‘) _

1
y



Page 8\0

® ‘
'Y ih
o 1 T »
H Page 5 of o
)
Alkalinity
. (SM2320B)
' Matrix: Water; RL = 1.0 mg CaCOyL
Analyst Pec. i : _ Time initiated o
? Dateanalyzed | 55 {0 Titrate samples to - Timecompleted | e
. pH =4.50 S.U. '
Titrant normality and multiplier determination: ‘
- P Normality | - Normality (V) of H,SO. pH Factor or Multiplier
: Deionized L?tra?_\ch‘eth&egm_ End | Total = (5 ml Na,CO; x 0.:)5)/;3 = (N x 50000)/ 100 ml sample
P . water reference | standard ml ml | ml ] =0.25/E . _ = Nx 500
! l =4.58.U. | number number |’ (E) WM\L
' l Laboratory control standard:
' Reference standard | Truevalue | Sample : Alkalinity (MV) | % RS=MV/TVx 100
: number ' (1Y) volume | Begin | End | Total | Multiplier { ' (mg CaCOyL) (acceptable range
' . (mg CaCOyL) | (ml) ml ml m =90 to 110%)
TNSS (054 100 100 14 |3plaz |03 | ag - R
{ - Duplicate sample precision: ' - ‘
; ' Sample Alkalinity %RPD =
P Sample Sample ID volume | Begin | End | Total | Muitiplier | (mg CaCOy/L) {(S-D)/[(§+D)12]} x 100 ~
l number (ml) ml ml ‘ml (acceptable range = = 10%)
' ) S
' loaosos .\ | VAWK 10InT3] BBt de1-3044+5-F : _
. Duplicate (B . - ) D- -
= \ | Putee® D | 200 |33 |20e] L S 3.5%0
‘ 23. a4 7F 02 5% '
. i l Matrix spike recovery: Z 54 ] ) v
i Reference standard |~ Spike value | Sample ' Spike alkalinity (A)
Do number 8Y) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
i l (mg CaCO4/L) (ml) ml mi ml S ’
' ; 59 , ,
i LInss sy 100 | 5o [gewa®S npp) 103 | a8
! l . Sample alkalinity (B). Measured spike value (MV) % R=MV/SV x 100
i (mg CaCOy/L) MV=A-B (acceptable range
i : . (mg CaCOy/L) =175 to 125%)
: l 58 D Joo®le.
E Sample measurements: - ‘ -
: ' ) ’ Sample volume | Begin | End | Total Alkalinity
l Sample number Sample ID - {ml) ‘ ml ml mi Multiplier (mg CaCOy/L)
| o40seq.08 | WAWEN 1z 50 | 305 |351 | Hew) 10T ag
I | oacsos.22 | 2 ' 34 338 M4 ) _
cagtog. | V3 295 423028y | | 8
: aa0sod.0e [TVA WBN AT | 43 o o) | 21
| pacSOL. B | 22l ] ks sl g 2
P 0A0SOR: 1D 13 %5@ H4e2109 14
S - - : 4L P - - - =
3 l | oA 0sod.os | TV BNV WY ) (n2) e L Joa0dl4.F Y- 1Icl =1
1 05Ol 2| 109 [853 4 | a4
f 0A 008 121 . 3 Y 53 191 33 — 31
l’age 67 of 107 ' Reviewed by_: E’E Date reviewed:



Erpbese

Alkalinity

‘Page 3?

Page !2 of_ o

- (SM:2320 B)
] Matrix: Water;RL = 1.0 mg CaCO,/L . ’
' . Analyst e _ Time initiated- S~
| pH = 4.50 S.U.
, ' : Titrant normality and multiplier determination: . :
- “pHof— S | Normality | ' Normality (V) of H,SO, - - pH Factor or Multiplier
: Deionized | Titrant check Begin | ERd. W = (N x 50000)/ 160 ml sample
. water reference standard ml mi ml | =0.2 =Nx500
' =4,58.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 CaCOyL) (acceptable range
l ' ' (mg CaCOyL) | (ml) mi ml m} . =90 to 110%)
| TNES ) 100 0 191 jigdy) a3 | 163 foo 1o’ Lo
18 Duplicate sample precision: ' |
Sample : . Alkalinity %RPD =
© Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {(S - D) /{(S+D)/2]} x 100
v number ' {ml) ml ml mli ' (acceptable range = + 10%)
' 4080, | VAWAN 112441 1| BD |19 4 {00 | 1o Ic% S a1
A Duplicate (B) ° = Q- D : ‘
- y | Dueticme(®) 8 900 |atv ]| 1wn - 3} Flo
Matrix spike recovery: :
Reference standard | Spike value | Sample - ~ . Spike alkalinity (A)
number (SV) | volume | Begin | End | Total | Multiplier (mg CaCOyL)
' . : mg CaCOy/L) (ml) ml ml { ml ) )
‘, INSSLEY 100 50 |ho |20l o 2y 10 1 30
n Sample alkalinity (B) Measured spike value (MV) - % R=MV/SVx100
1 (mg CaCOs/L) "MV=A-B (acceptable range
» , (mg CaCOyL) =75 to 125%)
! - - | S 9 Q0
o Sample measurements: . _
) Sample volume | Begin | End | Total ) Alkalinity
: l Sample number Sample ID }(ml) ml m! ml Multiplier (mg CaCOvL)
040806.29 | WA WBh uzild &) |20 |30 tokd 16 )
l 040508 13 3 3 e 1330 382 2 () 2
04580108 | ERM - oy 50 82 |3 [25(2) o4
| 040S 0% | Eymyp D0J. KEM 100 1203 [RH1FD 3L
! ‘ oAcsn.a1 | ERN pog as_(38) RS 150 L) - 230
X < s o H’L
0Sn-08 | ERmyploe 100|438 %%, 0y | - HO
I 05-01098 | MWS WS 00 {333 18| db 59
- - 1

'age 68 of 107-
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Ca

Analyst
Date analyzed’

—— e
Environmental Testing Solutlons, Inc.

ot

05-1+-09:

Alkalinity
(SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCOy/L

Titrate samples to

pH=4.50 S.U.

Page 36 '
a

w

of"

s

* Page

Time initiated | |45 <,
Time completed _135' i

- I Titrant normality and multiplier determination: )
i . pH of - Normality : v Normality (V) of H;SO " - pH Factor or Multiplier
: Deionized Titrant check Begin | End | Total = (5 ml Na,CO; x 0.0S)/E = (¥ x 50000)/ 100 ml sample
water | reference | standard m! ml ml =0.25/E =Nx 500
i ' =4.58.U. | number number (E) ! (acceptable range = 0.0180 - 0.0220)
P [ 5.0 INE229 |Thsses3 |0 [ Wb [11S 00T icd
- Bk rrzctons 0O C
i ' ' Laboratory control standard: .
4 ! . Reference standard True value Sample ) Alkalinity (MV) | % RS=MV/TV x 100
i number (TV) volume | Begin | End | Total | Multiplier | (mg CaCOy/L) (acceptable range
j . o (mg CaCOYL) | (ml) m_ | ml | ml - K =301t0110%)
TNSS LB 100 100 1y, jaez | ®F | 109 as a5l
' Duplicate sample precision:
‘ Sample _ Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /|(5+D)/2]} x 100
b number (ml) mi m! ml : ) (acceptable range =+ 10%)
. ' 05-2.09 | MHs H20 100 |3 IA5Q |5H 09 |° we S
) J Duplicate (B) . ) T b
- L j2se 31355 | + (0 0%l
’ Matrix . spike recovery:
: ' Reference standard | Spike value | Sample " Spike alkalinity (A)
; number (sY) volame | Begin | End | Total | Multiplier © (mg CaCOs/L)
: (mg CaCOy/L) (ml) ml ml ml :
P ITNSS st 50 ot [35% (ol 2 | 04 1O
’ ! H Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx 100
. (mg CaCOy/L) MV=A-B - (acceptable range
o (mg CaCO3L) =75 to 125%)
! o0 Al 50 10oC o
Sample measurements: : ' ' ,
. _ ‘ . Sample volume | Begin | End | Total Alkalinity
‘ l Sample number Sample ID {mf) mi m} mi Muitiplier {mg CaCOy/L)
0si3-0A Mks H.p o0 20 |M15 155 10.9 - (a0
l OSWe-07 . 5 ) (S el
: ve
L 05-A-AA [MHS UV | e Sl | S (o}
- oS- A b L2 Be |10 |54 B4
l 0S-\2-04 ) o JMes |55 0o14)]
05-1z20A | Sa i) b5 laed | Gu 100
i . - . -
%"%“v 050208 S 5 e e
036230 - MBZShestl vl B4 24
; ! Loqpgiz.ol [FON WO | _ 1 iy 135 — 3¢
!
age 69 of 107 Reviewed by: Date reviewed: B~ '+




; Page 39
@ ‘ |
§ Page & of
Alkalinity
~ (SM2320 B
o - Matrix: Water, RL = 1.0 mg CaCO+/L ' v
Analyst | pce Time initiated | N~ -
Date analyzed | 5.4 .09 Titrate samples to Time completed —“\Jéc,‘
- pH=4.508.U.
._Titrant normality and multiplier determination: C ) -
pHoT | Nacmali .+ Normality () of H,SO, pH Factor or Multiplier
Deionized | Titrant check TththL Total = (5 ml Na,CO; x 0.05)/E = (/V x 50000)/ 100 m] sample

water reference | standard mi ‘mi T% . =Nx500
=4.5S.U. | number .| number | (E) | (acceptable range =0 =0 :

Laboratory control standard: )
Reference standard | True value Sample

Alkalinity (MV) | % RS=MV/TV x 100

number (TV) volume -| Begin | End { Total | Multiplier | (mg CaCOYL} - (acceptable range
(mg CaCOyL) | (mI) mh. | ml mi | =90to 110%) -
Iscwsd 100 10 o0 |am |GM 09 | ‘oo 102%p
Duplicate sample };recisian: S
: Sample ' ‘Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOL) {(§ - D) /[(S+D)2]} x 100
number : (ml) m{ ml ml " .| {acceptable range = = 10%)
— ) ) ] ) - S e £
Aaos 4. oL NU o d 2 WO | 94 |12 (48 ivqa 53 el
- | Duplicate (B) 1 ] ' _ | D _ '
L L ke e lae | L+ |7 s Oolo

Matrix spike recovery: :
Reference standard | Spike value | Sample | - . Spike alkalinity (A)

* number (SV) -volume | Begin | End | Total | Multiplier | -~ (mg CaCOyL)

. (mg CaCOy/L) {ml) ml ml ml .
[ Tesesy 5o | oo | o {234 B3 | jvg | oo 0%
Sample alkalinity (B) | Measured spike value (MV) % R=MV/SV x 100
{mg CaCOyL) MV=A-B I (acceptable range
' : ‘ (mg CaCOyL) =75 to 125%)
o 52 2t ds | geSipt opgl

Sample measurements: B . . : .

' ' Sample volume | Begin | . End | Total Alkalinity
Sample number Sample ID - (ml) . ml ml mi Multiplier (mg CaCOy/L)
048100 | ANuwod 3 - o0 1331 RP3a |40 | 104 4
040511.0) | TYAs6eN O | §o®) 421 13D |30 12 W5
040S51%. 08 | | Z Go) |R¥ 2@ | 53
04051%.01 {3 : 337|350 |23 _BC
04051\ .02, | WASRA AT ) 380 {23, 12w ) ‘ L 3%

joaesmmoq | 0 (2 23t |H0) QS (p oiad
-0 NS 02y -~—~~—»-‘~]» > — 4P ;ﬁkgﬁ-ﬁﬂr-n\ 52 —
04050t WA-Sercgd—t HaB— P AR ) =2
A%, 08 i 2 44 9 R & T Hrid

of 107 : I ‘ Reviewed by: Date reviewed: ‘




. 3 Environmentai Testing Solutians, Inc.

Alkalinity
(SM2320B) |
Matrix: Water, RL = 1.0 mg CaCO,/L
Analyst | o B ‘Time initiated \
Date analyzed | (g.13 .of Titrate samples to Time completed e
pH = 4.50 S.U. '
Titrant normality and multiplier determination: ‘ : .
pHof——————_| Normality Normality (V) of H,SO, . pH Factor or Multiplier
Deionized | Titrant \ch?k\\BeglL ‘End | Total = (5 ml Na,CO;s x 0.05)/E = (N x 50000)/ 100 ml sample
water reference | standard ml |t ——ml_| =0.25/E =Nx 500
=4.5S.U. | number | number | _(®) | (acceprablerange = 0.0180 - 0.0220) '
v T RSt
Laboratory control standard: - |
Reference standard | True value Sample | . ) Alkalinity (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg CaCOy/L) (ml) mi ml m! - =90t0110%)
TNSser) 100 100 1o |a2.]a2 | w4 oo ' ool
Duplicate sample precision: -
' : _ Sample : Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOsL) {(S - D) /I(S+D)/2]} x 100
number (ml) ‘ml ml ml (acceptable range = £ 10%)
oApsiS. 0SSN WY 3 m Az (WH (2.5 18y 54
Duplicate (B) . : ) . D e
\ | U liia dwa e e ) 5% S 3
Matrix spike recovery: =
Reference standard | -Spike value Sample : y Spike alkalinity (A)
number (SY) volume | Begin | End | Total | Multiplier _{mg CaCOy/L)
. (mg CaCOs/L) (ml) ml ml ml
TwsSesd 106 5¢ | W3 183 [T 0) itqg 1 50
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOy/L) MV=A-B (acceptable range
: (mg CaCOy/L) =75 to 125%)
SF __ a3 G430
. Sample measurements: ' .
) Sample volume | Begin | End Total : _ Alkalinity
Sample number Sample ID (ml) ml m | ml Muitiplier (mg CaCOy/L)
lacsu. o | NA SBninTov | &0 RF 2.3 (Zwid g 5.
040815 . 0% - z- 213 123.% (24 W _53
ALSIS 03 J 3 A% [Qbo |23 (7 50
040506: 20 | TVA WCF QO Qg [ABL B (al 5%
g90s0b.21 1 oy By |35 e |34 0] T
040504 b | Hneuuleno ) 74) 230 [35.2 132 ud 140
—loausVz o & 25T BT I359 150 -
- 4 i i !
090514. U\ S8 F 533 133D ¢ = 130
FYE — e :
o i R (= %L
71 of 107 Reviewed by: Date reviewed:



l Page (aq
Page 1 of o
Total Hardness (SM 2340 C)A
! RL=10m =xg CaCO,/L .
Analyst | pog . - ) Time initiated | DG4
! Date analyzed 05.10- Dq _ : R Time completed N3z
Titrant normaligy and multiplie'; determination: - :
Titrant | Normality check | Begin End | Total Normality (V) of EDTA pH Factor or Multiplier
reference standard mi mli “ml - =02/E Co = (/V x 50000)/ 50 m! sample
number number : : (E) | ‘(acceptable range = 0.0180 - 0.0220) : = Nx 1000
! TeR 232 NESSF | 0O 0.0 | 0.0 POW0. - oD
Laboratory control standard: : :
Reference standard | True value | Sample 4 Hardness (MV) | % RS=MV/TV x 100
! - number v volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
‘ (mg CaCOyL) (m) | ml ml ml ) : ' =90 to 110%)
TNSS 05 40 50 {1pO{120|R0 | 200 | .H~HOD tooV7o
. ! : Dupltcate sample precision: . | . '
o _ Sample . _ , Hardness %RPD =
| Sample Sample ID - | volume | Begin | End | Total | Multiplier | (mgCaCOyL) | {(S-D)/{(S+D)/2]} x.100
S number : _ (ml) ml ml ml ' . :
. {osoveas [MISHRO [ 50 [0 Jigb [Au | 200 |5 92 '
Duplicate (B) . - e _ .
! | i uplicate (B) 1 oty 1213 T R oy o QQ%
Matrix spike recovery: ) |
! Reference standard { Spike value Sample : ' Spike hardness (A)
number = | sv) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
' (mg CaCOyL) | ~(ml) - mi ml ml B
! NSS uS(o | HO 50 jlely 13514 | 200 BRS¢
Sample hardness (B) Measured spike vatue (MV) % R=MV/SVx100.
{mg CaCO1) MV=A-B . (acceptable range
! : (mg CaCOWL) n =75 to 125%)
o a4 HL ' 5%
Sample measurements: .
! ' ) Sample volume | Begin | End | Total » : Hardness
Sample number Sample ID (m) ml ml ml Multiplier . (mg CaCQy/L)
' Blank o ' . “ _
! TV=ND (should be = 0 mg CaCOy/L) OO A35 A5 |00 | 20.0 NO
05:09-0% | MHS Hz20 i3 3% | 1 92
1 5.0 0 |- 4 281 (287 | K
p5(0BDa | S50 L 25 343 |22 e
o F——  — I TALHS T i
! 150507 A mis dz0 1307 p29 449 | | _ 94
T éﬁtosm Bl | 439 Jen (.5 | a0
7”’!‘“,“"’""'_'“ 050y son » B I VI L 5 2 qi
: - A2 - S ST 52 g
3 0ncSel 0} | Washwetwn | - %,azo S‘a = 20
!>a e@mwm e = , =
g If >15ml ofl t xs usad sample must be diluted. - Reviewed by: | ¥ Date reviewed | 05 -1009
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o -
l : Page ‘229 '
: 8 1
. Page_2  ofp
o Total Hardness (SM 2340 C)
l! . RL = 1.0 mg CaCOyL
o Analyst | g e ' Time initiated™
[ * Date analyzed 0S-10 Oiﬂ ' Time completed T
' - - Titrant normality and multi[)lie;”detérmination: :
i Titrant | mality check | Begin | End Total | .  Normality (V) of EDTA pH Factor or Multipier
l reference standard ‘m*Lk%l "=02/E = (/N x 50000)/ 50 m] sample
. number number (E) | (acceprabie-range.=0.0180 - 0.0220) = Nx 1000
1 —
, Laboratory control standard:
" Reference standard | True value Sample Hardness (MV) | % RS=MV/TV x 100
l- number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOyL) | - . (acceptable range
: - (mg CaCOyL) (ml) ml ml ml =90 to 110%)
NES B U _40 01230 (&5 a1 | 20.0 343 1055To
_! Duplicate sample precision: '
5 - ‘ Sample , ' Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOy/L) {(S - D) /[(5+D)/2]} x 100
l number . {. (ml) ml ml ml
- : . S
i | 040505 0% APM / 50 |235.\ [R84[33 | Z2vo
i Duplicate (B) : .
I y e L ey 319133 | 2
Matrix spike recovery: ‘
! Reference standard | Spike value | Sample ‘ ~ Spike hardness (A)
' number (SY) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
: : ‘ (mg CaCOs/L) (ml) - ml ml ml )
l " INSS b Sl 240 Bo 1384|3373 5.3 | 20.0 o
. Sample hardness (B) Measured spike value (MV) % R=MV/SVx 100
‘ (mg CaCOy/L) MV =A-B . . {(acceptable range
l ’ (mg CaCOs/L) =75 to 125%)
j- lote A4 1100l
' Sample measurements: : A ' . :
. ‘ : . .| Sample volume | Begin | End | Total | Hardness
- Sample number - Sample ID (ml) ml ml | - ml | Multiplier _ (mg CaCOyL)
l . - be = 0 g CaCOVL) | , - .
a0 | Apey 2 %, 50 [33F Ru® [3) | 200 b2
I chOS¢h.024 o 3 13,3 184712.9 ~ BB
ot0s 8 o] Sodn Cony 207 Mas |l 23| sS4
04 05G1.10 ~ 2 A48 Hla [R5 ‘ 5o
I 090s04.04 | - 3 . Hd8 474|295 5o
ow1-08 NS YV | o0 (A4S |4S ] _Go
"I o 28-09 '; 9 Hyg qZ 4] 7} e ay
T 0% 0%0AA I 3 92 (B F RS Ho
l: oS-a-04 A |- J 4 —~  |3237F]je2 |45 — e
Page 73 Qf MR 1f >15m! of titrant is used, sample must be diluted. Reviewed by: % |  Datereviewed [ (54p .09 |



- Page 91

°
v ,
@ .
3 2 Page 3 of (o
LE
) § E 1 Testing Sol Inc.
‘Total Hardness (SM 2340 C)
: _RL= I.OA-Trgg CaCOy/L = :
Analyst | picc : - - Time initiated |~
_ Date analyzed | (v5-1()-09 » Time completed \PL
Titrant normality and multiplier determination:
' Titran aki k {. Begin End -Total Normality (V) of EDTA - _pH Factor or Multiplier
. - reference |  standard m——ml | ml » =0.2/E © = (N x 50000)/ 50 ml sample
[ number number . ﬁE)\ cceptable range = 0.0180 - 0.0220) =Nx 1000-

JR—

Laboratory control standard:

Reference standard | True value Sample s ' Hardness (MV) | % RS= MV /TV x 100
! " number . (TV) volume | Begin | End | Total | Multiplier | (mg CaCOyL) - {(acceptable range
= (mg CaCOyL) | (ml) ml_ [ ml ml ‘ : =90 to L10%)
P ssesw 40 0 1122 (2 ]Ad | 200 | HD Jo0STe
! Duplicate sample precision: - : ' ‘ | .
: A Sample ' _ , Hardness %RPD =
Sample - Sample ID | volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(8 - D) /{(S+D)/2]} x 100
, ! number _(m) ml ml ml . ' - '
: oa050s.02 (0o A ! 25 2o 31— 5re—t > '%‘jégle-— :
N ] ‘ Duplicate (B) - | : {D .
, ! L plical e‘( ) _.L. ’2_40‘ aql ‘_*9) (7‘ J/ A 170 o dJ-LO
o . . - H .C ., v
; Matrix spike recovery: 242 BS 43 @) ' o ,
: ! : Reference standard | Spike value | Sample , Spike hardness (A)
. ‘number (sV) volume | Begin | End | Total | Multiplier | - (mg CaCOs/L)
: . _ | (mg CaCOyL) (mi) p‘l-? ml ml .
i NSs Lol (BReeR | 25 [aFdE 54 b2g) 200 250
L | . ' _ Sample hardness (B). Measured spiké.value (MV‘). % R=MV/SVx100
. {mg CaCOvL) MV=A-B . (acceptable range
l : i (mg CaCOv/L) : =175 to 125%)
170 - B0 : S 106Qo
Sample measurements: ‘ . ' '
! . . . Sample volume | Begin | End | Total . Hardness
I Sample number | - Sample ID (mY) ml ml ml Multiplier | (mg CaCOy/L)
3 TV = : Blank : y '
: ! TV=ND' __ Should be=0‘mgCaCO;/L) : : “ e
_ - |owseoror |Cpe ALz | AS B4 3R2 128G 200 | 10
. - oaosaa.oe { 3 | é)S 222 1l M4 ] A 1RO
! 00505, 0\ Chaﬁanm)ﬁot [ | 25 42, M54 |33 ‘ 130
oA0sel.ol | - { 2| a5 H59 W48 39 1o
i enused. o8 I 3 | ag  [ob |33 [33q) 150
; oaesed. 61 [T/A BRE Ll a5 - 1373 IR5 Bl | - | 140 - 192
lm c1050k.24 z 1w pR HA @ . LYo V1T
% | oAgs0k.0€ y I a4 IR HF ) 190 =100
- l’ 040504.0T [[JAPRE ot ¢ ' 19y 18 33~ 1Se_=\4©

age 74 of WOZ; If >15mi of titrant is used, sample must be diluted.  Reviewed by: r B‘U/ I " Date reviewed r 0%-10.09 —‘



Lrod90

Analyst
Date analyzed

@L

Q‘?— I-09

Total Hardness (SM 2340 C)

e T

Titrant normality and multiplier determination:

= 1 0 mg CaCOy/L

Time

Time completed

Page

Page -

7Y

of (s

initiated |

_;&_

‘_ Titrant__| Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standar ——mh—L_ml | ml =0.2/E = (V x 50000)/ 50 ml sample

5 - number pumber | {Ey——{—(acceptable range = 0.0180 - 0.0220) =Nx 1000

1 - I

i ' _Laboratory control standard:

L Reference standard | Truevalue | Sample ‘ Hardness (MV) | % RS=MV/TVx100

l- . number (Tv) volume | Begin | End | Total | Multiplier |. (mg CaCOyL) (acceptable range

' (mg CaCOy/L) (ml) - ml ml. ml =90 to 110%)

| WS =R 40 0 1212 38| 20 | 200 H0.0 100520

! Duj;licate sample precision: ‘

) Sample |. : Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier (mg CaCOs/L) {(S-D) /[(S+D)/2]} x 100
number ‘ ~(ml) ml ml ml :

| caosoe.2s [WVABREIM 2 | dS (239 274 |35 200 |5 S l*0 Hg

a . Duplicate (B) . — ) ] _ 131

| ) 85 |azs |23 [3n0h L | B | A5,

‘ ) Mdtrix spike recovery:

I Reference standard | Spike value | Sample Spike hardness (A)

' _number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)

: (mg CaCOyL) (ml) m! ml ml .

LENSS LBl BO. | 35 |2%3 |333| SH g 200 230
| . Sample hardness (B) Measured spike value (MV) - % R=MV/SV x 100
(mg CaCOy/L) MYV=A-B (acceptable range
] (mg CaCOy/L) - =75t0 125%)
'\ HD Bo ook
Sample measurements: , . )
’ Sample volume | Begin [ End | Total Hardness
Sample number Sample ID (ml) ml ml | ml Multiplier {mg CaCOyL)
= Blank . ' A
TVND__ | rontese=tmg TaCOyL)
040508.09 |-WABLE (At 3 A4S 13R7F|32]350) 200 |40
04 0504, 0D | TYAWONIOL ) 50 ez (294 3% 4 Y
0% 6%06.26 ~ 2 299 [Malg |3 3eres L
040308 10 ) 3 B3\ 413 |39 e i)
| 04 0%04. qq TN& wWhnioilat ) 'ﬂé)&‘ © Dl7| 3\ T
09 050w, 21 2 L [MS |34 8
L0905 0&.1\ - = S5 181 13y +2
0q0504.05 | [TAWBNITZYY ) as 21 109 (A8 no -\
04 bso8- 28 ] 2| J 109 135 Jva) oo =y

l)age 75 of lllote If >15ml of titrant is used, sample must be diluted. Reviewed by: |

\AG~ |

Date revie\;véd , 05 A0 l |



Page 15

Page 5  of (n

Total Hardness _(SM 2340 ©)
. _ RL= 1.0_;’1,1___1g CaCOs/L
Analyst | P s Time initiated | ~__

4'. Date analyzed | 3. 100 9 ' : : Time completed | - : &

Titrant normality and multipli;; determination:

itrant — | Normality theck——Begin_ | End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml Tm =0.2/E . = (N x 50000)/ S0 ml sample
number ___number (E) Mzzo) . =Nx 1000 :
Laboratory control standard; .
Reference standard { Truevalue | Sample B Hardness (MV) | % RS=MV/TV x 100
number _ (V) ] volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
| (mgCaCOy/L) (ml) ml ml | m] : =90 to 110%)
LIS Sl 40 0 |13s 155 20 | 2oo | Hp 1000
Duplicate sample precision: . ' B , .
' Sample , Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOsL) | {(S-D)/[(S+D)?2}} x 100
number {ml) ‘ml ml ml : - ]
: — S y
690508 AT VA wenHZ3 | 35 1158 133 | 3.30) 200 2%
Duplicate (B) . . - b -
\ S 11353 1300 234 L qz 4 4900
‘ Matrix spike recovery: B
‘ Reference standard | Spike value | Sample . Spike hardness (A)
_ number (sV) volume | Begin | End | Total | Multiplier _ (mg CaCOy/L)
: {mg CaCOyL) | . (mD) ml ml ml
” | NN QW0 23 [ eFdauaiz 202 | 1o
]} Sample hardness (B) Measured spike value (MV) ~ % R=MV/SVx100
i (mg CaCOyL) MV=A-B (acceptable range
. ) {mg CaCOy/L) ) =75 to 125%)
T 42 pk-8 il Qgolo
’ Sample measurements: . - . A :
J ’ ' : Sample volume | Begin | End | Total : Hardness
j Sample number Sample ID (ml) - ml m | ml Multiplier |- . (mg CaCOyL)
' — Blank ' 'S
v L—(shuuid-be-fﬂ'mgtHCuyL) : : ' M
pAosed.ob [T wliwzint (]| - dS |19 |38 |0 2200 "R,
0aosoL-29 | { . | 22R 434 |08 () %2
04 0508: 13 4 3 234 |42 b (7 EY
o04osod.oS MM wpnilzgvec! N ECY e AR Eel o =h2.
Qo US e - 28 ‘ | ‘ Z v ‘ 2.0 396 (Rl (2 ' v 100 = 104
a9 0508, 12 d 2 |28 [319 |23 (2) : A2
“lo4a0eSed 06 1 TYA WRN({2ntud | 219 1322 |69 @] A 3
pqosoL.23 | L 2 22.8 |335 (D3 () £
Qi050f- 3 | \) .3 , 33§ L'Th) 7Lz —— K

9 age 76 of 55_%753 >15ml of titrant is used, sample must be diluted. Reviewed by: [ - \Q’f‘,l/ ' ] Date reviewed ,65'0 {A B j



Lol .
W R W

; Page %
?; ., ~Page_(p of _LL__
} Environmental Testing Solutions, inc.
Total Hardness (SM 2340 C)
RL=10mg CaCOyL =~ =
- Analyst | g T Time initiated | <
Date analyzed | 0365 - |- Time completed \“_
Titr multiplier determination:
Titrant Normality check | Begin I Normality (V) of EDTA . pH Factor or Multiplier
reference standard ml ml ml W w_%y 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 | (mgCaCO/L) (acceptable range
(mg CaCOv/L) (ml) ml ml ml ) =90 to 110%) -
TN 40 0 |39 3l 30| 200 | Ho 100510
» Duplicate sample piecision: ’ ,
' Sample ‘ Hardness - %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(8 - D) /{(5+D)/2]} x 100
number . ) (mh) | ml ml ml : .
 |ofeson.oS [EZM Q01 45 |32 1314 |33k 200 150,48
1 Duplicate (B) - ERTIY,
\ &S (39 BL[13Fw L 15D~ M
Matrix spike recovery: : .
Reference standard | Spike value Sample | Spike hardness (A)
number (SY) | volume | Begin | End | Total | Multiplier (mg CaCOsL) -
(mg CaCOyL) | (ml) ml ml ml
nssesl 30 23 139 4] 5.5@) 200 230
Sample hardness (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCO4y/L) MV=A-B (acceptable range
. (mg CaCO/L) =75 tq 125%)
. 150 70 Rk
Sample measurements: ' . :
' Sample volume | Begin | End | Total ~ Hardness
Sample number Sample ID (ml) ml ml mi Multiplier __{mg CaCOy/L)
=ND- Blank - : '
v (should be = 0 mg CaCO,/L)
sdos .ok |ERM vp 00 50 Hsi |TOD | M | 200 qr
odosen.o1 [ ERM 0oz 10 (B.1 1490 [A4¢3) A%¢
oAes. 08 BN (P02 - 80 2%.0 [ B8 |38 L - 120
os-0rcA R | YWD VS L 358 [2R) |+ — 84
1 Aé‘/ -
e
. / I— B

!age 77 of 1?12&: If ;15ml of titrant is used, sample must be diluted. Reviewed by: f Mcu/ I

Date reviewed. rf)ﬁ -(0.0~ ]




T T Y

Total Hardness (SM 2340 C)

RL = 1.0 mg CaCO,/L

Page qq

Page 2 of 3

Analyst | gs. Time initiated [ DIABg.
Date analyzed L0S- 13-09 Time completed DR
. Titrant normalit)f and mult@iér determination: :
Titrant Normality check | Begin End Total Normality (V) of EDTA - pH Factor or Multiplier
. reference standard ml ml - ml =0.2/E = (N x 50000)/ 50 m} sample
number number (E) (acceptable range = 0.0180 - 0.0220) =Nx 1000
! INE327 | Tnes BF) oD |vb | B 0.020 S0.0

Laboratory control standard:

e Reference standard { True value | Sample _ Hardness (MV) | % RS=MV/TV x 100
number (V) volume | Begin | End | Total | Multiplier | (mg CaCOs/L) - - (acceptable range . -

’ (mg CaCOs/L) (ml) ml ml mi |- =90 to 110%)

» TS Sy 40 0 1wy |nol| e | goo L tocblo
! Duplicate sample precl&ion:

o ' ' Sample . Hardness - %RPD =
Sample Sample ID - volume | Begin | End | Total | Multiplier | (mg CaCO3/L) {(S - D) /[(S+D)12}} x 100 -
number : (m) | ml ml ml :

- : . . EX IR I -
| 051200 | Miks Hyo B0 |H-tge] | Se] 20.0 =)
’ 1 Duplicate (B) : ] 1D
! | { uplicate (B) L las et R | L g2
,! Matrix spiké recovery: <
! Reference standard | Spike value | Sample Spike hardness (A)
N number (SV). volume | Begin | End | Total | Multiplier (mg CaCOy/L)
g _(mg CaCOy/L) (ml) inl mi ml | ' v
'. TNSS LS W FMH0 50 (215 (98] bbb | 200 30
;.‘ Sample hardaess (B) Measured spike valne (MV) %R=MV/SVx100
iam (mg CaCOs/L) MV=A-B (acceptable range,
! - " (mg CaCOy/L) =75 to 125%)
[ q2 33 A5l
a Sample measurements: . _ L
, ! ' - Sample volume | Begin |- End | Total Hardness
) Sample number Sample ID (ml) ) ml ml ml Multiplier {mg CaCOs/L)
E = Blank ~ ’
! TV=ND (should be = 0 mg CaCOy/L) 50 K31 |d8.4 | Db 20.0 NO
051269 MUK W ‘ 3] 1334 |48 Ae
! 0S .ie.05 4 %9 37L‘l\€ H5 99
as-0%:09A | Mis vV | 3y HReldH 2%
05-03-016 | =z die I S X G2 .
! 0512209 I 00 [+ [t 5»6"\@3 -
:f . lasivoy | Porwod | Hu [{e.C |14 L8
| —l—fwm oAas I 02 z Moo | fo-tao || = R
S oS teth Y, go Ly 1) : JLp ' =S
a | LAUS3I0 | Momsngul widrel PESEI=A- SR o
!age 78 of 10%te: If >15ml of titrant is used, sample must be diluted. Reviewed by: [ l }”b/\— . J Date revieWEdi [775 1309 1
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3¢ Environmental Testing Solutions, Inc.

Analyst

Pt

" Date analyzed

05-11-09

Page

Total Hardness (SM 2340 C)

Titrant normality and multiplier determination:

RL = 1.0 mg CaCO,/L

Time initiated
Time completed

Page /‘)6
of. 3

13

=

R

-

lage 79 of 10Bte: If >15ml of titrant is used, sample must be diluted. Reviewed by: L AOA_

TMW Begin End Total " Normality (V) of EDTA pH Factor or Multiplier
reference standar ——ml | ml - ml =0.2/E - = (VN x 50000)/ 50 ml sample
number . _number -*\\(‘E)—\‘Mceptable range = 0.0180 - 0.0220) ] = Nx 1000 B
\\49;/
Laboratory control standard: A : .
Reference standard | True value Sample Hardness (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg CaCOy/L) (ml) ml ml | ml . : =90 to 110%)
< s sl 40 0 e |Ms] 20 200 | Ho (oo
Duplicate sample precision:
- ) Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(S - D) /[(S+D)2}} x 100
number . (ml) ml ml ml - :
N R S
oaos5N.0\ |TVAS&n 01 t - | BD 98 120 3.2 20.0 (oM
Duplicate (B) : b .
) . 1 11so gia (32 | L o
Matrix spike recovery: .
Reference standard | Spike value | Sample ' Spike hardness (A)
number sv) volume | Begin | End | Total | Multiplier (mg CaCOs/L)
(mg CaCOy/1) (ml) ml ml ml :
TNSS L5le. Ty 0 3o jg32]52 | Jod loo
Sample hardness (B) Measured spike value (MV) % R=MV/S§Vx100 .
(mg CaCOy/L) MV=A-B (acceptable range
. {mg CaCOyL) . =75 to 125%)
_ _ \ott 3o Qocle
Sample measurements: ' v
o . ‘Sample volume | Begin | End | Total | Hardness
Sample number Sample ID (ml) ml ml mi Multiplier “(mg CaCOyL)
— D Rlank 3 : - —}
TV=ND (should be = 0 mg CaCOy/L) '
ca0513.08 | TWA S 101 2 0 232 |31 34 | 2090 L2
090515 .0 { 3 ‘ A3 (494 | 30 | (20
0a0s -0 | TVA SQnd INT | 8.4 |5 132 Ve
020513 09 1 2 335 35| 3.2 by
L0SIS O3 e 357 |32 | 30 o
caostt.ol | WA Sedisiou 33F (48 |3 2
-0 051308 e o VI vl [ e Lo
90515: 0.2 : 3 5.0 pge | 3.0 (e
| ongsn.or] WAy uv LT , 0L 133 33 ] -~ o

| Datereviewed [05- 09 |




page 19

@
3
. B 7
a3 Page 3 of 3
3} I Testing Solutions, inc. A .
Total Hardness (SM 2340 C)
: : ' RL = 1.0 mg CaCOy/L : '
Analyst |Rgr. v ‘ Time initiated | ~_
Date analyzed | 5.y -3 | | Time completed TR
Titrant normality and multiplier determination:
Titrant | Normality check Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standar —mi—f_ml | ml =0.2/E = (N x 50000)/ 50 mi sample
number number : TE}NWrange =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 CaCOs/L) (acceptable range
(mg CaCOs/L) | (ml) ml ml | ml - ' =90 to 110%)
INES LSl 40 0 1233 59Xt | 72a0 | Ha - 6510
Duplicate sample precision: i g
. _ © 7 7| Sample SR Hardness , %RPD = .
Sample Sample ID volume | Begin [ End | Total | Multiplier | (mg CaCOyL)’ {(S- D) /{(S+D)/2]} x 100
number TN (ml) ml [ mli ml - : ]
: ; - E 0 S 5 A
090515 .03 [SSWwov 2 | 6D [B+ (85 [3) | 200 o2 e
Duplicate (B , ' D L '
Y plicate (B) Volss nw |3z | 4 it - 3280
| - - Matrix spike recovery: : ]
! Reference standard | Spike value | Sample i .Spike hardness (A)
v number (SV) | volume | Begin | End | Total | Muitiplier (mg CaCOy/L)
: (mg CaCOyL) | (ml) ml ml ml .
! : INGES Sy SO 50 85 W33 5.2 |29, |- DO
l E 7 Sample hardness (B) - Measured spike value (MV) % R=MV/SVY x 100
i (mg CaCO,/L) MV=A-B ’ (acceptable range
! ' (mg CaCOyL) =75 to 125%)
A o o - 3o Aol
B Sample measurements: ‘
!- ‘ Sample volume | Begin | End | Total . : Hardness
O Sample number - Sample ID (ml) ml mi ml Multiplier (mg CaCQOy/L)
: =N Blank - - N '
! TV=ND T be = 0 mg CaCOyL) » . ’
= 04055.0% | WAsgu NN 3 | 69  113% Jligw |29 | 200 2%
i ; — _ : 2 ; - -
‘ MOQOS&. WA UKF 0oy 25 v {414 {53 5] | A0 = 247,
l _ 0105062 4 up 4 1204 1833 18 () §a M
o I ]
. __V_!‘ - : o //
L ¢ ) ' —%—_BSL

!age 80 of 1QFe: it >I5n.1l of titrant is uSed, ;ample must be ai{uted. Reviewed by: L KM_ : i : Date reviewed [ Q’)‘,B'()T ' ]
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Ptmephales promelas
‘Chronic Reference Toxicant Control Chart
Orgamsm Source: Aquatox, Inc.

3 Environmental Testing Solutions, Inc.

1.2 | EER RS SN B EE SN SR NS B I R SN S SRS RN BAL I S A

S ) USEPA Control Limits (+ 2 Standard Deviations) ;
1.0 - | - o | .

0.8 -

0.6 -

04 + v . ' : 7
B T AU Y S N LSOO U NN OO SURNON ST SN Y NSV R SO WA
1.2 T T | I T T T T T T T T ' T

oF o~ : ..__ _________________________ ]
0.8 |-
0.6

04 |-

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

1.2

1.0 - A : o . i

0.8 -

06F
04 | - - 4

] 4 T T ) 1 4 '| 1 ] } ] 1 ' J;‘L
LIS @ ) s PN » » Q»‘* @9 o
\Qmﬁ»\\» \,‘»" W \\ \‘V A Q.,»’# m‘“’ o @ Q,m*“ 2 AW 5»‘-*‘ AV

. Test date a

- —e— 7-day IC25 =25% mh1b1t10n concentration. An estimation of the concentration of potassmm chlonde

that would cause a 25% reductlon in szephales growth for the test populatlon

— — . Central Tendency (mean IC,,)

—-—-- Warning Limits (mean IC,, S, , or S A75)

SR Control Limits (mean IC,, + S, ,., S, o, or 2 Standard Deviations)
” : .




rceée Q(ﬁ Jo ¢ 98eg

Test number

00 0 N A BN

. Note:

Laboratory Coutrol and Warnmg Limits
Laboratory control and warning limits were established usmg the standard dcvnatlon of the IC,; values oon'espondmg to the 10th and 25th perccnule CVs.

Test date

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

7-day Iéu

(g/LKCY)

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

Environmental Testing Solutions, Inc.

CT

(@LKCD

S om

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

0.06

0.05
0.06
0.06
0.05
0.05
0.05
0.09
0.10
0.09

- 0.09

0.08
0.08
0.08

008

0.08
0.08
0.07

State and USEPA
Control Limits
CT-28 CT+28

0.56
0.56
0.57
0.58
0.58
0.59
0.59
0.59

0.90
0.84

0.87
0.86
0.86
0.86
0.87

0.92

0.92
091
091
0.90
0.90
0.90
0.89
0.89
0.89
0.89

Pimephales promelas

Chronic Reference Toxicant Control Chart

SA.!O

Laboratory
Warning Limits .
CT-San CT+S,p
0.64 0.82
0.63 0.80
0.64 0.81
0.66 0.83
0.66 084
0.66 0.85
0.67 0.85
0.67 0.86
0.65 0.83
0.64 0.82
0.64 - 0.82 -
0.64 0.82
0.64 0.82
0.65 0.82
0.65. 0.83
0.65 0.82
0.65 0.83
0.65 0.83
0.65 - 0.83

Sazs

015

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

Laboratory
Control Limits
CT-S,3s CT+S,5
0.58 0.88
0.57 0.87
0.57 0.88
059 0.90
0.59 0.91
0.60. 0.91
0.60 0.92
0.61 0.93
0.59 0.90
0.58 '0.88
0.58 0.89
0.58 0.88
0.58 0.89
0.58 0.89

1058 0.89
0.58 0.89
0.58 0.90
0.58 0.89
0.58 0.89

SA.'IS

0.28
027
0.28
0.28
0.29
0.29
0.29
0.29
0.28
028
0.28
0.28
0.28
028
0.28
0.28
0.28

0.28

0.28

USEPA
Warning Limits
CT-S,9s CT+S,44
0.45 1.01
0.45 0.99
0.45 -1.00
0.46 1.03
047 1.04
047 1.04
047 1.05
0.48 1.06
0.46 1.02
0.45 1.01
0.45 1.01
045 1.01
0.45 1.01
0.46 1.02
0.46 1.02
0.46 1.02
0.46 1.02
0.46 1.02
0.46 1.02

7-4 IC,5 = 7-day 25% inhibition coricentration. 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 IC;s).

§ = Standard deviation of the IC;; values.

SM., = Standard deviation corresponding to the 10® percentile CV. (Sa10=0.12)
S,.2s = Standard deviation oorrcspondmg to the 25® percentile CV. (SA 25 =0.21) -

recommended by USEPA for the test method and endpoint.

USEPA Control and Waraing Limits

USEPA. 2000. Un'dersundi.ng a}ld Accounting for Method Variability in Whole Effluem Toxicity App

SA.75

S,.90= Standard deviation corresponding to the 90" percentile CV. (Sas0= 0.45)
CV = Coefficient of variation of the IC,; values.

Standard deviation corresponding to the 75" percentite CV. ( S, 45 = 0.38)

dfrom 4q

Inc.

Under the Nati

Sise

033
0.32
0.33

10.34

0.34
0.34
0.34
0.34
0.33
0.33
033
0.33
0.33

033

033
033
0.33
0.33
033

USEPA

Control Limits
"CT-S, CT+S,4
0.40 1.06
0.39 1.04
0.40 1.05
0.41 1.08
0.41 1.09
0.42 1.09
- 042 1.10
0.42 L1t
0.41 1.08
0.40 1.06
0.40 1.06
0.40 1.06
0.40 1.06
0.41 1.07
0.41 1.07
0.40 1.07
0.41 1.07
0.41 1.97
041 1.07

0.11

0.07
0.08
0.08
0.07

0.07 -

0.07
0.12
0.13
0.12
0.12
0.11
0.11
0.11
011"
0.10
0.10
0.10

These ranges are more stringent than the control and warning limits

| Pollutam Discharge Elimination Program. EPA-833-R-00-003. US Envir

i, OH.
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:  Precision of Endpoint Measurements

. . -

Q- ' Pimephales promelas =~
Chronic Reference Toxicant Data

\b Environmental Testing Solutlons, Inc.

‘Control ~ Control Mean

Test number ~ Test date : ~ CT . cv CT MSD PMSD  CT
S - Survival Growth . . _ '
) (mglarvae) for f;‘g‘ﬂ“"mlfa:)"”ﬂ’ %) G!f’“’nﬁ‘g‘g‘&) (%) . for PMSD (%)
-1 10-28-08 100 0.586 , 6.5 S 010 17.8
2 11-04-08 = 975 0.643 0614 2.5 45 012 18.7 18.2
3 12-09-08 100 0.522 0.583 24 . 38 005 100 '15.5
4 01-06-09 100 0.644 T 0.599 - 32 36 0.09 133 . 149
5 01-13-09 97.5 0556 ©0.590 9.7 49 0.06 112 142
6 01-15-09 - 100 - - 0.707 0,610 . 6.5 A 51 0.09 133 - 14:1
7 01-21-09 97.5 ©0.594 0.607 49 5.1 0.07 11.5 13.7
8 02-03-09 100 . 0.671 0.615 . 84 55 006 - 9.6 13.2
9 02-10-09 100 0.591 0613 5.1 5.5 0.09 15.7 13.5
10 02-17-09 100 10.804 0632 3.3 52 . 006 68 128
11 02-24-09 100 0744 0.642 2.5 5.0 0.10 13.0 12.8
12 02-25:09 100 0.659 0643 82 © 53 007 - 111 12.7
13 02-27-09 100 = . 0578 0.638 6.8 54 - 008 131 127
14 03-03-09 100 . 0.664 . 0.640 8.1 5.6 0.08 123 127
15 03-10-09 100 ~ 0.661 0.642 : 6.8 5.7 C 009" 129 12.7
16 03-10-09 100 0.696 . 0.645 8.8 . 59 0.09. 12.6 12.7
17 04-14-09 100 L 0.671 0.646 103 6.1 008 . 114 126
18 04-21-09 - 100 T 0.642 0.646 . 83 . 62 0.07 112 12.5
19 05-05-09 100 ©0.805 1 0.655 7.9 .63 0.07 8.4 12.3
20 05-12-09 100 0717 0.658 70 64 006 - 89 12.1
Note: CV = Coefficient of variation for comrol growth

* Lower CV bound determined by USEPA (10“‘ percentile) = 3.5%.
Upper CV bound determined by USEPA (90“‘ percentile) = 20%

. MSD = Minimum Slgmﬁcant Difference

PMSD = Percent Minimum Significant Difference :
PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be
declared statistically significant in a whole effluent toxicity test.. »
Lower PMSD bound determined by USEPA (10™ percentile) = 12%.
Upper PMSD bound determined by USEPA (90% percentile) = 30%.

CT = Central Tendancy (mean 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, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Efﬂuem Toxicity Test Methods, Volumes 1 and 2
Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Envu'onmenta.l Protection Agency, Cincinnati, OH

Organisms obtained from Aquatox, Inc. : . S “atox05-12-09
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‘Pimephales promelas

Precision of Endpoint Measurements

i3

"Chromc Reference Toxicant Control Chaﬁ :

Organism Source: Aquatox, Inc.

Environmental Testing Solutions, Inc.
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Test date

declared statistically significant.
Central Tendency (mean Control Growth, CV, or PMSD)

—e— Control Reproduction, Coefficlent of Varlatlon (CV), or Percent Minimum Significant Difference
(PMSD) PMSD is the'minimum significant difference between the control and treatment that canbe
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7/ Eaviranmenca! Testing Salutions, inc,

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

" PpKCICR Test Number: \g72.

Dilution preparation information: Comments:

. KClI Stock INSS number: INGS o\ \
Stock preparation: 50 g KCVL: Dissolve 50 g KClin 1-L-
| Deionized water )
Dilution prep (mg/L) 450 600 750 - 900 1050
Stock volume (mL) 9 12 15 18 21
Diluent volume (mL) 991 988 985 982 979 -
Total volume (mL) 1000 1000 1000 1000 1000

Test organism information: Test information:

20D YOVRS oL

Iage 86 of 107

4

Organism age: “Randomizing template: | € 2een
Date and times organisms 0S-1\-0%  “0D Incubator number and , .
were born between: ' . - shelf location: \5D )
Organism source: Ao Baceh P 05-\v 0y Artemia CHM number: |y W 444
Transfer bowl information: | pH = SU Temperature =  °C [ Date/ Time in: g 5-14-04_ | 1200
S 1.5 SR Date / Time out: ¢g-2¢-A | 1220 '
Average transfer volume: A : Total drying time: 24. 1S Houk
' 0.23%05 4"'Q ‘ Initial oven temperature: | O (_
: Final oven temperature: L\" O
Daily feeding and renewal information:
Day Date Morning feeding | ~ Afternoon feeding Tesf initiation, renewal, ‘MHSW
. : . or termination . . batch used .
Time Analyst Time Analyst Time Analyst '
0 oS- Q—oﬁ -+ 4% X " 1208 \4{ ' 'd(‘k 05 ba A
; ' leswwod | ofeo »\ oo | A 3% | A 05-04-04 A
i | 2 05-14-04 odoo | M | oo & 1242 g\ oS- A-058
> logs-08 | 0806 ‘,_’(3 1Mo | A 123D | H - | 0508018
’ _ 4 0$-1-04 0800 M 400 . M 11371 A - 05-v2-04
. l 5 05-~11-09 0400 | 1S 00 ( _ 1222 N 05-12-09
i 6 los-18-04 | 0&30 1430 1 1220 05 -12-0f
' - 7 05-13-04 'S o X
: Control information: Acceptance criteria Summary of test endpoints: .
' % Mortality: O7 $20% 7-day LCsy 944. 6
| Average weight per initial larvae: 10,171 NOEC LHO
' Average wei_grhtJJer surviving larvae: o0 NT | 2025 mearvae "'LOEC 11S0
l ' ChV - 170. 8
: IC;s 745.9
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—_————— T
Enviranmental Testing Solutions, inc.

. Species: Pimephales promelas ’ " PpKCICR Test Number: _}§2-

Survival and Growth Data
Day Control : 450 mg KCVL 600 mg KCVL
A B C D E F G H 1 J K L

’ 1o/ |o]/o]tofwfo]lo] ]|
1 o [ {10 o] o s0] to|to] | 0] 0] 0
? o 10w |0 fofrofro] 0] /00| 0] 10
3 o | to|1o [ 1010 | |iolof | w00
‘ /O] (0| /0 [/p)/0 /0 [ID )o 10 ?0 /O /0
> lojio | 10| w]m [tplmofw fnizn [0]mn
6 wlto ||| ol |io]w]io]| w0

’ | 1o o] || m|wo|4® 10.[ 10.| 10| 10

A = Pan weight (mg)
Tray color code:: _Drorgh

Analyst: r‘#__ 4,33 [13.63 |14.33
Date: 05-13-0A

B = Pan + Larvae weight ‘ . . }
mg) N . ! 1.90
0 o AL [246(30.38|33.119.92 3161 130. 79 |J0.34 |34.03 |30.33)19.43 3334

Date: 553D - 94 ) )
C= Larvac weight (mg)
=B-A

13.05 |44 [M.37113.31 {14.84 [ 341 | 1236 15,43 |12.q3

e.bA [ 120 (185 [6AZ 1102 {652 | 648 (bad | 7ML (718 | .83 64T

Weight per initial number
of larvae (mg) N VI . & A2 I IR IR RS
= C/ Initial number ol‘larvae hd ~ ~ e ~ o 0 \ D"\ N N\ e

. o |o © o o o ) o . Q 0 D)
Average | Percent . . e :
weight per reduction C
initial from control | 0.1 1 0.bb q» L% 0.11D 1.0 7,-
number of (%) : '
Iarvsﬂm&)

Comment codes: ¢ = clear, d = dead, fg ﬁmgus k= kllled m = missing, sk—smk, sm= unusually small
lg = unusually large, d&r‘decanted and returned, w = wounded.

Calculations and data reviewed:' ég_ '

Comments:
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Species: Pimephales promelas : - PpKCICR Test Number: _182

Survival and Growth Data
- Day 750 mg KCI/L " 900 mg KCVL - 1050 mg KCI/L

M| NI O] PJOIR]|sJITJUulVvV]|WIX
0 10| 10| o] o] 0wl o |io] o] 0
U L e oo [ PN M S s
: doofe [l e [Moe[s]s |44,
3 ol glaklio] V| bls? 6] s| s|dle
) o & | g0 JX 5"‘- 5o |24 4] b
N ol §la [wle|s|s|e S O R PO
¢ ledele [a] o]l s s|e]| a|da|d]|s?]
T e e g [ els [4f e [»] & a]4"

A = Pan weight (mg)

Tr olor code:: D . » ) y .
ay ¢ Droegt lﬁ.‘ﬂ M.a3 14,85 (1401 J13-6% 130 1€ 36 1_3.{,_L| 14.23 W‘ \33\ 1$.13

Analyst:
Date: of -\3-04
B = Pan + Larvae weight

(mg) 19.9p 1a.8%|20.30| 14.58] 1% 9| )p.11 |12.33|16.56 b.4% 133916331363

Analyst: M
Date: 05-30-09

C = Larvae weight (mg) . . ' . ) .

=B-a - s4b]4.85) 5.38/5.51}y. 2 |3.00| 2 503 42] 2.20|5.28 [2.90|2.50

Weight per initial number v ' Iy o - SN A\ % 2o O
of larvae (mg) ) o "7”, o J,‘? 32 o v v il o
= C / Initial number of larvae “, b‘:\ b . L? & ’§ '\'7 ’b ' Df{y- ’b D'N ’\'

. , o o |8 o v ol for o ® °

Average Percent
weight per reduction

initial from controt | O- S5 5. (070 6.345 S &Z S 0.215 | bl
number of (%) ' ‘ : o .

farvae SmE!
Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusualiy small,
lg= unusually large, d&r = decanted and returned, w = wounded. :

Calculatlons and data reviewed: dé

i

Comments:
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Pimephales promelas Chronic Reference Toxicant Test
'EPA-821-R-02-013, Method 1000.0

Quality Control -
Verification of Data Entry, Calculations, and Statistical Analyses
) " Test number: - PpKCICR #182
‘w/ Environmental Testing Solutions, Inc. ’ : : Test dates: . May 12-19, 2009
' : ) ) Reveimed by:  ~ /\I .
. : : (- A
C om (mg/L i Initial awmber of | Fina namber of |A = Pan weight (mg)] B = Pas + Larvec | Larvac weight (mg)]  Weight/ Surviviag Mcaa weight/ Cocficient of varistios | Weight/ loitial sumber | Mican sarvival | Mean woight Isigs)|  COefffacstof | Percent redaction from
KQ) . . . larvae © tarvae weight (mg) =A-B sumber of tarvas (mg) | Surviviag namber of | (Memwoghiperomviiog | . of farvae (mg) (%) samber of arvae variation (%) coatral (%)
. larvae (mg) munber of laevee) (%) (mg®)
A 10 10 14.77 21.46 6.69 0.669 0.669
B 10 0 13.07 20.28 721 -~ 0.721 . 0.721 o
Control ra I 0 1433 5718 - 785 0.785 0717 7.0 0785 160.0 » 0.717 1.0 . Not applicable
D 10 10 13.05 19.97 6.92 -0.692 0.692 .
E 10 10 14.49 21.61 7.12 0.712 ) " 0.712 - :
F 10 10 14.27 20.79 6.52 0.652 0.652
. 450 S m —0 TR 2029 e Y 10,686 3.8 s 97.5 0.669 6.7 6.7
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
J .10 10 12.75 19.93 718 0.718 0.718 - .
0710 . 6 X
600 K 10 10 1543 22.26 6.83 0.683 3 0.683 100.0 e.710 3.6 - Lo
L 10 10 12.93 19.90 6.97 0.697 0.697
M 10 8 14.44 19.90 546 0.683 . 0.546
N 10 3 14.92 1987 - 495 0.619 : 0.495
667 1 .
750 0 10 3 1485 20.20 535 0.669 0.66 3 0535 800 0.533 51 1. 8
P 10 3 14,01 19.58 557 0.696 : 0.557
Q 0 6 13.62 17.95 433 0.722 0.433 ]
. R 10 5 13.11 16.11 3.00 ___0.600 . 0300
900 S 10 4 14.76 1732 . 2.56 0.640 0.654 77 0256 52.5 0345 3.6 51.8
T 10 6 12.64 16.56 3.92 0.653 ' 0.392
1] 10 3 14.23 16.47 2.24 0.747 0.224
vV 10 4 14.11 1739 328 - 0.820 : 0.328 .
1050 w 10 4 13.81 16.77 2.96 0.740 9.733 10 0.296 378 0275 169 617
X 10 4 15.13 17.63 2.50 - 0.625 0.250
Dunnett's MSD value: - 0.0640 ' .~ MSD=  Minimum Significant Difference
PMSD: - 8.9 : B PMSD = _ Percent Minimum Significant Difference
PMSD is a measure of test prec:ston The PMSD is the minimum percent difference betwecn the control and tr ent that can be declared statistically sigﬁﬁcam in a whole effluent toxicity test.
Lower PMSD bound determined by USEPA (10th percentile) = 12%.
Upper PMSD bound determined by USEPA (90th pescentile) = 30%.
Lowcr and upper PMSD bounds were detcrmmcd from the 10th and 90th percentile, rcspccnvely of PMSD data fmm EPA's WET Interlaboratory Vaniability Study (USEPA, 2001a; USEPA, 2001b).

USEPA 2001a, 2001b. Final Report: Interlaboratory Vmablllry Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes | and 2-Appendix. EPA-821-] B-01~004 and EPA-821-B-01-005. US En ntal Pr ion Agency, Cincinnati, OH.

Organisms obtained from Aquatox, Inc. . ' A atox05-12-09



LOT JO (6 d3eq

EC99 7.326 1831.38628 1514.60449 2608.95733

Organisms obtained from Aquatox, Inc.

[ 4
K
. . 3 -
® | Statistical Analyses
- Larval Fish Growth and Survival Test-7 Day Survival .
Start Date:  5/12/2009 TestID:  PpKCICR Sample ID: REF-Ref Toxicant
End Date:  5/19/2009 : LabID: "ETS-Envir. Testing Sol. Sample Type: ' KCL-Potassium chloride
Sample Date: - : Protocol: ~ FWCHR-EPA-821-R-02-013 Test Species: " PP-Pimephales promelas
Ci -
Conc-mg/L 1 2 3 4
D-Control S1.0000 10000 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 03000 - 0.4000 0.4000 0.4000
i Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-mg/l._. Mean N-Mean Mean Min Max CV% N Sum Critical __Resp Number .
D-Control 1.0000 1.0000 14120 1.4120 1.4120 0.000 4 ) a0
' 450 0.9750 0.9750 1.3713 1.2490 1.4120 5942 4 16.00 10.00 1 40
600 1.0000 1.0000 1.4120 14120 1.4120 0.000 4 18.00 10.00 1] 40
*750 0.8000 0.8000 1.1071 11071 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 06584  0.5796. 0.6847 7979 -4 10.00 10.00 25 40.
Auxiliary Tests Statisti ) Critical Skew Kurt
_ Shapiro-Wilk's Test indicates non-normnal distribution (p <=0.01) '0.81382352 . 0.884 -1.2632773 2.14787125
Equality of variance cannot be confirmed ] . )
* Hypothesis Test ()-tail, 0.05) NOEC LOEC - Chv TU
Steel's Many-One Rank Test 600 750 670.820393
T vs D-Control - .
i _ ' Maximum Likelihood-Probit ;
Parameter Value SE 95% Fiducial Limits - Control - Chi-Sq_ Critical P-value Mu Sigma Tter
Slope 8.14828973 129114829 561763904 10.6789404 -0 6.87582293 7.81472778 0.08 297727854 0.12272514 4
Tntercept -19.259728 3.78378062 -26.675938 -11.843518 : .
TSCR C . :
‘Point Probits mg/L __ 95% Fiducial Limits
ECO01 < 2674 491.787145 380.202898 566.020355
ECO05 "3.355 - 596.229761 500.029379 659.146411
EC10 " 3.718 660.693371 577.154041 716.766606
EC15 3.964 _-708.079653 634.372816  760.17228
EC20 4.158 748.153069 682.308654 798.356768
EC25 .- 4326 784335178 724.514185 834.704503
EC40 4,747 B883.459176 829.997827 948.216155
EC50 - 5.000 949.026949 890.476916 1035.58115 S ,
EC60 - 5.253 1019.46098 949.626271 1137.82792
EC75 . 5.674 1148.30007 1049.26122 1340.14047
- EC80 5.842 1203.83407 1090.1848 143197553
EC85 6.036 1271.96449 113927255 1547.85189
EC90 : 6282 1363.19229 120347434 1708.07612
EC95 © 6.645 1510.57893 1304.3074 1978.13621

atox05-12-09
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.' Statistical Analyses |

'\5 Environmental Testing Solutlons, Inc.

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: ' R : : '
Conc-mg/L 1 2 3 4
D-Control - 0.6690 0.7210 0.7850 0.6920

450 0.7120 0.6520 . 0.6980 0.6140.
600 07410 - 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 - : 1-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 10.239 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 i Statistic - Critical ~ Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) : 10.97055012 . 0.805 0.28149786 -0.6879762
Bartlett's Test indicates equal variances (p = 0.55) - L ' 1.1904434 9.2103405 s : )
Hypothesis Test (1-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
1C05. 608.13 . 149.72 0.00 651.16 -0.8286
IC10 ) - 642.56 5475 - 27741 . 687.07 -3.5954
IC15 676.99 S 1921 . 608.59 724.00 -0.4242
IC20 711.43 " 18.63 652.82 760.37 -0.2084
IC25 . 745.86 17.03 695.14 791.43 -0.2232 : . ) .
IC40 . ‘ 832.34 23.14 784.14 - - 931.75 0.9228 ' ‘ : . . &
1IC50 889.53 36.16 825.86 1033.39 0.8216

Organisms obtained from Aquatox, Inc. -: . , : . ' atok05-12-09



Environmental Testing Solutiens, Inc.

Species: Pimephales promelas

PpKCICR Test Number:

Page 4 of 5

3.

—

- Daily Chemistry:

Analyst

Concentration -

Parameter

CONTROL

pH (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

"1 Alkalinity
“{ (mg CaCOyL)

Hardness
(mg CaCO,/L)

Temperature

jco

450 mg KCIL

pH (S.U.) -

DO (mg/L)

(pmhos/cm).

Conductivity

OC)

Temperature -

600 mg KCVL

pH (S.U.)

DO (mg/L)

Conductivity
(umhos/cm).

Temperature
o)

24

750 mg KCV/L

pH (S.U.)

—~2.4D

DO (mg/L)

(umhos/cm)

Conductivity

Temperature
€9)

.G

3.3

1 &

w8 -

900 mg KCI/L

pH (S.U.) "

T

C3-38

DO (mg/L)

313

Conductivity
(umhos/cm)

1€ 70

&9)

Temperature -

24-%

- 3-3

24.9

157
/4

JRdo
2.§

1050 mg © -

'KCVL

pH (S.U.)’

__1.43

3-53

] DO (mg/L)

3.3

(umhos/cm)

Conductivity -

0%

Temperature
(O

, _zq',(,

STOCK

Conductivity

68700

lPage’92 of 107

(umhos/cm).

243

3.3

24.1%

-Final

34
2130
&

Final

Initial

\ ;_.4.6

Final

Initial

1 Initial
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Enviranmental Testing Salutiens, Inc.

Species: Pimephalés promelas

PpKCICR Test Number: \82.

Page S of §

({5 w9 »

Day -
3 5
Analyst : ML Lt AL
| Concentration | Parameter
.| CONTROL | pH(S.U) ')»,g% 7.3%! 7.(§o 340 | 343 _‘;L{b 24 6 4 3. '10
‘ ’ ’ DOK“}E/L) g 7. 1. . - . . 0 o
Conductivity ; .
(umhos/cm) SZSJ - 338 R4 3.8
1 Alkalinity |- ' ,
Nmgcacony |\ O
Hardness \
 (mg CaCO4/L) . ]
Temperature ,
(OC) —l* "8
pH (S.U.) 21
DO (mg/L) 42)
450 mg KCVL | Conductivity
(umhos/cm) { \ 10
-| Temperature !
0 -4
pH (S.U)) ey
DO (mg/L) ¢z
600 mg KCVL | Conductivity .
(umhos/cm) 122D |
Temperature 2.8
co) !
3 I 1) "0
k- | 750 mg KCVL | DO (mg/L) 37
' Conductivity | -
(pmhos/cm) 12O .
Temperature )
~ | pHG.U) .00
- [ DO (mglL) A
900 mg KCV/L § Conductivity '
(umhos/cm) - | 18@
T
(otcz:l;lperature‘ -¢ :
pHSU) | 959 | 145 | 71 F49
DO (mg/L) 1.9 1. ; 3 1, )
1050 m Conductivi - vy - ) i
Ko umhosen) | 4120 1200 » |
gg;aperature _ 2.1 IR 2.4 .9 P 2\{.‘$4 4.7 2.4
STOCK Conductivity - " N :
(pmhos/cm) v I
) Initial Final Initial Final Initial i Final Initial Final




Certodaphma dubia
Chromc Reference Toxicant Control Chart

:,) Environmental Testing Solutions, Inc.

T i ! T T T T ! T T T T T 1 T T ST 1

L1 USEPA Control Limits (£ 2 Standard Deviations)
1.12 -
Lio
1.08 -
1.06 |-
1.04 [
1.02 N

P TR RO SO CUNPE AU MR |

2.5

20}

l -

&

7-day IC,; (g/L NaCl) -

1.5

1.0 -

14 T T I T l T I T T 1 T l l T l T T I T T

1.3
1.2
1.1 -

1.0 -

09 -

08 i l l. 41_‘ | N | ’I 1 J_ Iv

~1
Q» 5»% e‘b ‘:»(,»‘b 1»% ‘.s% e‘b »% e% LI\ ¥ A W O PP
'8 '\ .3 &» Q- 1’3 &y
Q\» “.1‘» M A eﬁ‘@" ,\e & W g “\»5’“ Pt 'L"‘ o Q,,\ o

Test date S

~—e— 7-day ICV25 = 25% inhibition concentration. An estimation of the concentration of sodium _chloride
that would cause a 25% reduction in Certodaphma reproducnon for the test populatlon

— — - Central Tendency (mean IC,;)

—_ Warning Limits (mean IC,; £ S, ,or S, )
S

- Control Limits (mean IC25 +S or 2 Standard Deviations)

A25° Y A90°

Page 94-0£1607
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3 Enyin

Test pumber

o0~ O\ WV P W N -

N - i B v e el
QWK IRV EWNN—-O

Note:

USEPA. 2000,

0t

i

11
11
12
01

04
05;

7.

Labo

USE

Und

Test date -

01-08-08
L08-08
oz;,os-os
03-04-08
04108-08
os,oeos
06-03-08
07-08-08
o:iosm
© 09-09-08
10:07-08

L04-08
L04-08
-02-08
L06-09

02-03-09
02-24-09
03-10-09

L14-09
-05-09

7-day IC;s .
(g/L NaCl) (g/L NaCl)

1.09
1.09
1.07
1.07
1.07
1.06
1.11
1.07
1.09
1.10
1.09
1.07
1.10
. 1.06
1.05
1.05
1.07
1.07
1.09
1.07

SA 10~

ntal Testing Solutions, Inc.

cT

1.09
1.08
1.08
1.08
1.08

1.08°
1.08"
1.08°

1.08
1.08
1.08
1.08
1.08

1.08 -

1.08

1.08

1.08
1.08
1.08

S

0.00
0.01
0.01
0.01
0.01
0.02
0.02
0.02

0.02.
002"

0.01
0.01
0.02
0.02
0.02
0.02

©0.02

0.02
0.02

State and USEPA
Coatrol Limits

CT-28

1.09
1.06
1.06
1.06
1.05
1.05
1.05
1.05
1.05
1.05
1.05
1.05
1.05
1.05.
1.04
1.04
104
1.04
1.04,

CT+28

1.09
1.1
1.10
1.10
1.10
1.1
L1l
111
111
111
1.11
111
111
1.11
1.1
11
1.1
111
S

Sate

0.09
0.09
0.09
0.09
0.09

0.09

0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09

: Ceriodaphnia dubia
Chronig Reference Toxicant Control Chart

Laboratory
Waraing Limits
CT-Sa;p CT+Su40
1.00 1.18
1.00 1.17
0.99 117
099 1.16
© 099 1.16
099 117
0.99 1.16
0.99 1.17 .
1.00 1.17
© 1.00 1.17
1:00 1.17
1.00 117 .
0.99 1.17
0.99 117
0.99 1.16
0.99 116
0.99 1.16
099 1.16
0.99 1.16

S5 = Standard deviation corresponding to the 25™ percentile CV. (S, 5 =0.17)

PA Control and Warning Limits

Sars= Standard deviation corresponding to the 75" percentile CV. (8,95 =0.45)
Sas0= Standard deviation corresponding to the 90" percentile CV. (Syo0=10.62)

CV Coeﬁ'lcnent of variation of the IC,s values.

Sazs

019

0.18
0.18

©0.18

0.18
0.18

018

0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18

Laboratory

Control Limits -
CT-Spas CT+S,

0.90
0.90

0.90 -

0.89
0.89
0.90

0.89-

0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.89
0.89
0.89
0.89
0.89

1.:28
1.27
1.26
1.26
1.26
1.26
1.26
1.26
1.27
127

127 .

1.27
1.26
1.26
1.26
1.26
1.26
1.26
1.26

SAJS

0.49
0.49
049
049
0.48
0.49
049
0.49
0.49
0.49
0.49
0.49
0.49

049 -

0.48
0.48
0.48
0.48
0.48

USEPA
Warning Limits

CT-Sp1s CT+S,;s

0.60 1.58 -
0.60 1.57
0.59 1.57
0.59 1.56
0.59 1.56
0.59 1.57
0.59 1.56
0.59 1.57
0.59 1.57
0.60 1.57
0.59 1.57
0.60 1.57
0.59 1.57
0.59 1.57
0.59 1.56
0.59 1:56
0.59 1.56
0.59 1.56
0.59 1.56

SA.W

0.68
0.67
0.67
0.67

0.67

0.67

0.67.
.0.67

0.67
0.67
0.67
0.67

. 0.67

0.67
0.67
0.67
0.67
0.67

0.67 .

d 1C,; = 7-day 25% mhlbmon concentration. An estimation of the concentration of sodium chloride that would cause a 25% reductlon in Ceriodaphnia rcproducuon for the test population.
CT = Central tendency (mean 1C,;).

S = Standard deviation of the IC,; values.
ratory Control and Warning Limits , )
Laboratory control and warning limits were established using the standard deviation of the IC;5 values corresponding to the 10th and 25th percentile CVs.
limits recommended by USEPA for the test method and endpoint.
= Standard deviation corresponding to the 10® percentile CV. (S, ,,=0.08)

USEPA.

Controt Limits

CT-S.5 CT+Spp

041
041
041
0.41
0.41

041

0.41
0.41

1.77

041

0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.4
0.41

L.76
1.75
1.75
1.74

" L5

175
175
1.75
175
175
175
175
175
175
174
1.74
175
1.74

0s-05-09

" CV

0.00
0.01
0.01
0.01
0.01
0.02

.0.01

001
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.02

These ranges are more stringent than the control and warning

erstanding and Accour;ting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmenlél Protection Agency, Cincinngti, OH.



Precision of Endpoint Measurements

Ceriodaphnia dubia
Chronic Reference Toxicant Data

\} Environmental Testing Solutions, Inc.

Test Control - Control Mean . : ~ E
number Test date Survival  Reproduction : T, cv cT MSD PMSD cT
. for Control Mean for Control - . -
(%) _ (offspring/female) Reproduction (%) Reproduction (%) for PMSD (%)
(offspring/female) CV (%)
1 01-08-08 100 30.3 6.6 . 22 73
2 . 01-08-08 100 31.8 . 31.1 49 . 57 24 7.7 7.5
-3 02-05-08 100 . 313 31.1 6.4 6.0 2.8 9.1 8.0
4 03-04-08 100 . 315 : - 312 8.0 65 27 8.5 - 81
S 04-08-08 100 29.6 309 77 67 . 26 8.8 4 83
6 05-06-08 100 32.1 31.1 .63 6.6 2.5 79 8.2
7 06-03-08 100 30.5 31.0 7.9 6.8 30 - 99 8.4
8 07-08-08 100 ' 30.9 31.0 6.7 6.8 .24 77 8.4
.9 . 08-05-08 100 294 - 30.8 7.9 6.9 2.2 7.6 83
10 09-09-08 - 100 283 - 30.6 8.5 7.1 3.0 10.5 85
11 10-07-08 100 - 324 30.7 7.2 7.1 2.7 84 ' 8.5
12 11-04-08 100 323 30.9 5.1 6.9 2.2 68 . 83
13 11-04-08 100 ' 31.5 309 6.2 6.9 2.4 7.7 83
14 . 12-02-08 100 31.5 31.0 46 6.7 25 8.0 83
15 01-06-09 100 o332 - 311 4.0 6.5 20 . 6.1 8.1
16 02-03-09 100 314 o 31.1 6.6 6.5 . 1.9 6.0 8.0
17 02-24-09 100 2322 S 312 ‘ 6.0 6.5 1.8 57 7.9
18 03-10-09 - 100 319 ' 31.2 58 - 65 2.6 8.2 7.9
19 04-14-09 100 . .33.9 31.4 6.7 6.5 2.0 5.8 . 7.8
20 05-05-09 100 33.6 31.5 43 6.4 23 A 6.8 N
Note: ‘CV = Coefficient of variation for control reproduction. .

Lower CV bound determined by USEPA (10™ percentile) = 8.9%.
" Upper CV bound determined by USEPA (90" 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 (10'h percentile) = 13%.

Upper PMSD bound determined by USEPA (90" percentile) = 47%.
CT = Central Tendancy (Mean Control Reproduction, CV, or PMSD)

USEPA. 2000. Undcrstandmg and Accounting for Method Variability in Whole Effluent Toxxcrty Apphcauons Under the Natronal Pollutant Drscharge -
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 Toxrcrty Test Methods

Volumes T and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental- Protecuon Agency, Cincinnati, OH.
' 05-05-09
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Ceriodaphnia dubia A
Chronic Reference Toxicant Control Chart
Precision of Endpoint Measurements

UU@&O.
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. Mmunum Acceptance Criteria (> 15.0 offsprmg per surviving female) :
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Coefficient of Vai'iati‘on (%.)
for Control Reproduction

USEPA Upper PMSD Bound (90 percentlle < 47.0%)

40 .
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Test date

‘—e— Control Reproduction, Coefficient of Variation (CV), or Percent Minimum Significant Difference
(PMSD)-PMSD is the minimum significant. difference between- thexontrolanth;eatmenLthaLcmbe~*_

declared statistically significant.

— — - Central Tendency (mean Control Reproduction, CV, or PMSD) ,
----------- 7Control Limits (mean Control Reproduction, CV, or PMSD =+ 2 Standard Deviations) _
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Enviroamuntsl Testing Solutions, Inc.

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

Page 1 of 6

CdNaCLCR #: _84

Dilution preparation information: Comments:
NaCl Stock INSS number: INSS 64 D i -
Stock preparation: 100 g NaCl/] (dissolve 50 g NaCl in 500 ml

deionized water) :
Dilution prep (mg/L) 600 800 1000 1200 1400
Stock volume (mL) 9 12 15 18 21
Diluent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) . 1500 1500 1500 1500 1500
Test organism source information: Test information: _
Organism age: ] < 24-hours old Randomizing template color: - | O@ ANGE,
Date and times organisms were born 05-05-04 0WS TODASS Incubator number and shelf ’ -
between: 3 location: 2.8 \
Culture board: o-28-084 A

" Replicatequmber: { 1} 2 -3 t 4 [ S | 6 17 )8 | 9 | 10§ YWTbatch:

Culture board cup number: | 21 ¢ A o [v2[q[ {2\ [ W) : o4-01-A
Transfer bowl information. | pH= 1. JA~ suU Temperature = TS+ 2 °C § Selenastrum batch: et

.Daily renewal information:

MHSW

- Day Date Test initiation and feeding, Analyst
_ renewzl and feeding, or - batch used
- termination time -
0 ) ) : /K '
- J6S-05-04 QA0S - | A
: 05-0b - 04 odob ot 22 | M
2 Josorea 080 0550 A | 5\
> 05-08-064 D &0S 0§ -05-0% AL A »
* 05-04-04 0405 03-01-04 A _C\L
> |os-0-09 o0 &Y -
° os5-11- 04 0§01 s-0-096 .|
7 Jesi2.69 020S \

os-ok A

Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: O1. $20% 7-day LCsp - 21400
% Adults having 3 Broods: | .33 007h 280% NOEC 80O -
%-Mortality: : 0. <20% LOEC 1000
Mean Offspring/Female: 33.4 > 15.0 offspring/female ChV 894. 4
% CV: ' H4.37 <400% G 100€- 2

l’age 98 of 107
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Envira nmentnd Tasting Saltzions, Inc.

M : : : I R . Page 2 of 6

4 . . .

%. } ~ . RN B
; .

Species: Ceriodaphnia dubia N CANaCLCR #: __ &4
CONTROL . Survival and Reproduction Data

- C ' Replicate number .

Day ' 1 | 2 3. 4 5 6 7 8 9 10 -

1 Young produced Ol o O o | O Q O | O O 10 .

Adult mortality * A |\ (U L — ] |- -

2 | Young produced O 0! O @) D (D) @) (@) O Q=

Adult mortality L R BN BN L L L ] ]
3 - | Young produced o) ) D [®) 0O a !l O O (@) O
Adult mortality o owl uwl w |\ S Y ) (R W L S -
4 Young produced s X} ) S o < S o Y )
Adult mortality - C - | U B N T T I ] e A
5 Young produced | |2 [ \D | 4 2 | v v V2| WL RS
Adult mortality w L | N D N A ~— — ] )
6 Young produced e 17 o | O O O]\ ®) 11 \S
Adult mortality . [ L w | U o O 1w -

7 Young produced | (=} e 17\ N e 1 b O 1S O ' Q_
Total young produced 3 ’ \ 3q a\ 2 25 3% 33 ay cy .
Final Adult Mortality (N N e N O L g e PRy gy B
X for 3" Broods ' Xl X T 1> | X ] X1 X[>< 1 <

b8
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).

Concentranon. : ,
% Mortality: ' -~ O1.
Mean Offspring/Female: 33. L
600 mg NaCVL Survival and Reproduction Data
Replicate number
Day : T ] 2 3 4 5 3 7 3 9 10
1 Young produced @) O O | D Q (@) é O O 10
Adult mortality (U L B W (W v (. w _ — .
2 Young produced O 6— O O [e) O @) O O O
‘ Adult mortality (S R - O
3 Young produced o) D Ol O &) o4 D @) O 1 O
Adult mortality Ul Ui | W «— _ ]
-4 Young produced o Ny S S S b 3 Ll b S
) Adult mortality w o v _ (- — — .
5 Young produced 12 | w3 14 4 1M YRS 13 3 ,
Adult mortality N S S N N S e
6 Young produced O 1 8 O i O O l? O o 0 g
Adult mortality (U O A e I (U I U I N I
7. Young produced 17 O S O 18|V O 16 lo| lb.
Total young produg_ed as| 3% | a4 35 311 34 3k 33| 3s | ™
Final Adult Mortality | O O [ N Y e
Note:- Adult mortality (L = live, D = dead), SB = split brood (single brood spht between two days), CO carry over (offspring
carried over wnth adult during transfer). : ‘
' _Concentration: : —
"% Mortality: 02

Mean Offspring/Female: .4
% Reduction from Control: | -£*-3.bH

it
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Environmental Testing Solutions, Inc.

Species: Ceriodaphnia dubia - - . CdNaCLCR#: __&A

800 mg NaCVL ~ Survival and Reproduction Data
- ’ e : . o Replicate number
Day 1 2 3 4 5 6 7 8 | 9 10
: !3 1 Young produced (») (@) () o) ‘5 @) Ol o O O
J Adultmortality J \_| \_ | \_ [\ ] [ o | v w | «w
: 2 Young produced () O O O]l O ®) [®) O O (@)
! ST Adult mortality L U — i ] ] L
‘ A 3 Young produced O D ) (@) O | D O | O (o) O
s . Adult mortality _ [ U - | - _ |}
! 4 Young produced < SRR RN S S S o S < S
Adult mortality w L\ A\ | WU [ W . |\ N A —
_ 5 Young produced e Y R i\ %) LAY W\ v v
|-_L C ' Adult mortality ' L — — oo (- o— ]
2 ' 6 | Youngpradweed | O] O] O [ O] O[O [0 ] O [ 1L
o Adult mortality T . LU B U L W W — A [
!‘: 7 Young produced o Jk_ S .|§ 171 I8 O 1S O O
o Total young produced . ad 33| 3o a3 33| a5 B | 32 33 33
- Final Adult Mortality - _ - A W L — - _
!i Note: Adult mortality (L =live, D= dead), SB = spht brood (smgle brood split between two days), CO = carry over (offspring
: carried over with adult dunng mmsfer)
. } Conceniration: .
!i % Mortality: 07,

Mean Offspring/Female: 33. 2
% Reduction from Control: \.2.

!} ’ 1000 mg NaCl/L. : Survival and Reproduction Data
N ’ . . . . Replicate number
. Day : 1 2 | 3 4 5 6 | 7 8 9 10
!i _ 1 Young produced O e 0O (@) o) O OO IO
Adult mortality . w | [ I W (- (. LW I W
2 Young produced 6 Ol O!1'D O @) O O @)
!l : ' Adult mortality [ S - (- - — —
; 3 Young produced Ol 0D O O ) OO 0 O -1 O
Adult mortality (- o Ul w S - (- |V I
l 4 | Young produced wl 9 [ w < A] S ) S o S
= Adult mortality |- (U I - - - (G S R
\ 5 Young produced 13| 1\ 1L 10 | 1O 13 | Wy | Vo
!j "1 Adult mortality [\ RS U B R W ol w “ - \_
s 6 Young produced | O 0 O o O I (@) ) o 1S
Adult mortality | (U i o (U - |
! 7 Young produced 13 14 12 1S 13| O K] 9 I O
. Total young produced ) 3 2 24 30 a0 2 33 “5 o 3 0 az 32
Final Adult Mortality S ) L S - [NSE ) N - [
! Note: Adult mortality (L = live, D = dead), SB = spllt brood (single brood split between two days), CO = carry over (oﬂ‘spnng
carried over with adult durmg transfer).
- — L Concentration:—
-! : . . . % Mortality o7.
15 , , - ' Mean Offspring/Female: 3.1
: » I ' % Reduction from Control: 8§ 67 | ,

!age 100 of 107
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carried over with adult during transfer).

[
H b4 X. v ot L
. PR
l _ Species: Ceriodaphnia dubia CdNaCLCR #: _ &4
. 1200 mg NaCl/L Survival and Reproduction Data
) ~ Replicate number ,
l ‘Day 1 2 | 3 ] 4 5 [ 6 7 8 | 9 10 |
. 1 Young produced } ~ (™) 'e) ) O ) )] (@) O O (@)
Adult mortality Ul U] — — N | ] | T« -
l 2 Young produced (@) 5 @) @) 0O @) [®) O | ?
! " Adult mortality JLNE A N I N (U L — _ _ (-
3 - Young produced 0 (@) O 0 0 O Tj Ol O @)
‘ I Aduit mortality (W Ll vl vl vlivu | wl wilw |«
- 4 ~ Young produced < < § 9 uy i =y Jq .y e
Adult mortality wl o w | v | w L L — L.
: ! , 5 Young produced S () -1 3 | 3 S | < (S “ DEAD ,
_ "~ Adult mortality N N e S S N ) e e '“:g{‘&fs‘;
i 6 Young produced ‘ (o -+ :
l . Adult mortality LD [ O\__ 8 8 8 8 L (\)__ L\’_ +eaned oved
7 . Young produced SL ) \o é & [ d 11 s o_
Total young produced s a & \ 2 1a. I 13 T 4 1S
! ' Final Adult Mortality [ |y R - - | W R [ (-
= Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over wnh adult during transfer). .
l Concentration:
| % Mortality: o7,
Mean Offspring/Female: . 15.4
_ : E » % Reduction from Control: | 5277,
! o 1400 mg NaCl/L Survival and Reproduction Data
_ : Replicate number .
Day : 1 2 3 4 5 6 7 8 [ 9 | 10
! 1 | Young produced O O O Ol D ) O O 0
) Adult mortality o Ul ool ul o w S -
: 2 Young produced | - Q) o 0 O Ojr O Ol O O T
I Adult mortality .l L L\ P N [ I S O S [
= 3 Young produced O O Ol O O O O] © [8)] O |
] Adult mortality o Ol Ul ulu o U O o
! A "4 Young produced S 3 Y T S | 33 DD T
‘ ' 1 Adult mortatity | 1| \_| \— w | w - (- . (S (W
5 Young produced q 0 a 3 S S | © [6) Q | 4 FDEAD rRONATES
! - Aduit mortality N B W w “ O |- (> |- obReEs
' 6 Young produced [e) . O e} O O O T \ Q
) ' Adult mortality vl o o ] — [ |-
! 7 Young produced 3 V- O O S 2. O 0 v I3
. Total young produced 2| 8 —I“ 5 s i\ q 5 3 q
! , Final Adult Mortality - | (- [ T [
Nore: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offsprmg

=

l)age 101 of 107

Concentration:

% Mortality: 107,

Mean Offspring/Female: : g4
s % Reduction from Control: | 75. Ofe
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nmental Testing Solutions, Inc.

Ceriodaphnia dubia Chronic Reference Toxicant Test

Quality. Control

EPA-821-R-02-013, Method 1002.0

Verification of Data Entry, Calculations, and Statistical Analyses

Test number: - CdNaCICR #89
Test dates; May 05-12, 2009 .
Reveiwed by: yd '\ /m
/.
Concenttation Replicate number Survival | Average reproduction Coeflicientof | Perceat reduction from
(mg/L NaCl) . 2 3 4 5 6 - 8 9 10 (%) (offspring/female) variation (%)  contral (%)
Control .36 34 34 31 34 35 33 33 34 32 100 33.6 43 Not applicable
600 35 35 34 35 37 34 36 33 . 35 34 100 34.8 33 -3.6
80d 34 33 30 33 33 '35 36 32 33 33 100 33.2 49 12
100})’ 32 29 30 30 - 27 35 30 30 32 32 100 30.7 7.0 8.6
lZ@ 15 19 18 12 19 16 13 18 14 15 100 15.9 15.8 52.7
140]) ] 12 8 7 5 15 11 9 5 3 9 90 8.4 43.2 75.0
Dunnett's MSD|value: - 2.291 . MSD = Minimum Significant Difference
6.8 PMSD = Percent Minimum Significant Difference

PMSD:

USEPA. 20013,

US Envirorimental Protection Agency, Cincinnati, OH.

PMSD is a measure of test precision. The PMSD'is the mlmmum percem difference between the comrol and treatment that can be declared staustlcally .

significant in a whole effluent toxicity test.

Lower PMSD bound determined by USEPA (10™ percentile)
-Upper PMSD bound determined by USEPA (90" percentile) = 47%.

=13%.

Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respecuvely, of PMSD data from EPA's WET Interlaboratory

Variability Study (USEPA, 2001a; USEPA, 2001b).

2001b. Final Report: Interlaboratory Vanablllty Study of EPA Short-term Chronic and Acute Whole Efftuent Tox1c1ty Test Methods, Volumes 1 and 2-Appendix. EPA-821-B-01-004 and EPA-821 B-01-005

]
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) Environmental Testing Solutions, Inc.

| Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

1C50 1183.78378 .9.03530003 1167.78076 1201.21731

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-Sodium 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 35000 °  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 35000 ° 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 - 8.000 7.000 5.000 - 15.000 11.000 9.000 . 5.000 3.000 9.000
. . . Transform: Untransformed Rank 1-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 34800 .- 33.000 37.000 3262, © 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 09137~ 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 - 8400 . 02500 - 8400 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) 0.81542361 1.035 0.21736896 0.95569016
Bartlett's Test indicates unequal variances ([3 = 8.87E-03) 15.3749275 15.0862722
Hypothesis Test (1-tail, 0.05) NOEC _LOEC ChV TU ) )
Steel's Many-One Rank Test 800 1000 894.427191
Treatments vs D-Control ’ ) R
) . . ) . Linear Interpolation (200 Resamples)
Point mg/L SD 95% CL Skew
ICO5 - T 856.8 42.6664107 764.087662 941.198214 0.0444
IC10 9936 29.0004806 921.551731 1015.99639 -0.8830
IC15 1022.02703  8.689644 1004.45361 . 1037.76034 --0.3344
1C20 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
0.2331

05-05-09
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© Statistical Analyses
3 Environmental Testing Solutions, Inc.
Used for PMSD calculation only. - Ceriodaphnia Survival and Reproduction Test-Reproduction
Stact Date:  5/5/2009 Test ID: CdNaCICR . , Sample ID: REF-Ref Toxicant
En ' Date: 5/ 1_2/2009 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: l
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 35000  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 . 35000 - 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 15.0600
1400 12.000 8.000 7.000 5.000 15.000 11.000 9.000 5.000 3.000 9.000
~ Transform: Untransformed . 1-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 . 3262 10 - . -1.198 2.287 2.291
- 800 33.200 - 0.9881 33200 - 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
Augyiliary 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 g
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE . F-Prob df -
Dunnett's Test -800 1000

|
Treatments vs D-Control

894.427191 2.29089729 0.06818147

1241.68 5.01851852  6.4E-36 5,54

A
s

05-05-09

T
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5
Species: Ceriodaphnia dubia CdNaCLCR #: _ 84
Daily Chemistry:.
. . . Day .
. 1 -2
. Analyst | MUim Min MmLr L~ Mmim [l
Concentration - Parameter
' pH (S.U.) ~3.4% . . 3% St '4.}5 ':} 5
DO (mg/L) 3.7 1.3 . EX
CONTROL Conductivity 2 }
-(nmhos/cm) b
Alkalinity o
(mg CaCOs/L) b2
Hardness 8s
| (mg CaCOsL)
Temperature '
°C) _ .8
pH (S.U) _3.43
| DO (mg/L) 1.8
600 mg NaCVL Conductivity :
(umhos/cm)y l Yso
Temperature ' 3
) (Oc) 25-0 )
pH(S.U) ENFRE
. DO (mg/L) 39
800 mg NaCl/L Conductivity ’
(umhos/cm) §0o .
Temperature
CC) s.0
pH (8.U)) q.6Y
1 . |pomg) 1 94
1000 mg NaCVL. | Conductivity - .
(umhos/cmm) M 9o | | <M
(T"g;lpmture' .9 MA 249 | 0 | 249 | M4
pH (5.U.) T 346 | 2.56 Tﬂ T.5¢ | 252 | Lba
: - | DO (mg/L) - 99 | 3% 3.9 7.4 2>
1200 mg NaCVL } Conductivity - )
| Conguctivi - 25 | QSS‘O . AY50
(Toél;lperature 2.4 24§ 5 '~|€‘ 4.4 g
pH (S.U.) 3.46 58 .39 ‘4 s | 1.58
DO (mg/L) . 4.4 3.3 3.9 1-4 34
1400 mg NaCUL | Condustivity 1 3840 | 2420 3330
'(l;ecr;'l_perature -¢.0 'L*-\.ﬁ 24€ | 2.9 24. ‘i 4.9
STOCK Conductivity L
, (umhos/cm) 100U
e ' Initial Final Initial Final Initial Final
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Enviroamentat Testing Solutions, Inc.

Speciesﬁ 'Ceriodaphnia dubia

, Paéé 6 of 6

CdNaCLCR#: _84 -

© ko &

-

Day

Analyst

Concentration

‘] Parameter

CONTROL - -

H(S.U)

1.3k

1.20

N

159

52

MmeLn r"LI“'

.30 |

DO (mg/t)

Conductivity
(umhos/cm)

Alkalinity
(mg CaCO5/L)

Hardness
(mg CaCO,/L)

Temperature

Y]

317

Ao

333 .

Gl
a1

& )

3.4
3

ML

-3
1.5

600 mg NaCVL

H(S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

.} Temperature

&)

800 mg NaCVL

H(S.U)

DO (mg/L)

Conductivity
pwmhos/cm)

Temperature
o)

4.4

1000 mg NaCV/L

H(S.U) .

T.08

DO (mg/L)_

Conductivity
(umhos/cm)

Temperature
(°C)

24.4

< | 1200 mg NacVL

H(S.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature

o

] 1400 mg NaCVL .

H(S.U)

3.63.

DO (mg/L)

- 33

Conductivity
(umhos/cm)

I3

Temperature
Dc)

.9

-Conduectivity—

(umhos/cm)

—Hd
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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 repoit.
. 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 ICys 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 varlablllty among replicates) in previous tox1cxty
testing at Sequoyah.

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

Cynthia L. Russell

Biologist ,
Environmental Engmeermg Serv1ces West
CEB 3A- M N :

Attachment '
cc (Attachment): ,
Sherrard, R. M., PSC 1X-C
. Files, OE&R, CEB IB-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 #: 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. _Qutfall Tested: 101

9. Dates Sampled: November 15-20, 2009

10. Average Flow on Days Sampled (MGD): 870, 873, 1761

11. Pertment Slte Condltlons Productlon / operation data will be provided u Jgon request

12..Test Dates: November 17-24, 2009

13. Test Type: Short-term Chronic Definitive

14. Test Species: Fathead anows (szephales promelas)
‘ Daphnids (Ceriodaphnia dubia)

| '15.AConcentrations Tested (%): Outfall 101: 113, 226 45.2,72.6,100
T Intake: 100.0

leephales promelas: UV treated Outfall 101:11.3, 22.6. 45 2 72.6, 100
UV treated Intake: 100 0. ‘ ‘

16. Permit Limit .Endpbint (%): Outfall 101 IC75 = 45.2%

17. Test Results: Outfall 101: leephales promelas 1G5 > 100%
: " Ceriodaphnia dubia: 1Cps > 100% 100%

- UV _treated Qutfall 101: Pimephales promelas: ICps > 100%

Page 1 0f 102



18. Facility Contact: Ann Hurt - Phone #: (423) 843—6714 -

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

20. Lab Confact: 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 ICys values, for both species,
were > 100 percent. Exposure of minnows and daphnids to intake samples resulted -
in no significant difference from the controls durmg this study perlod

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 rephcates) in previous toxicity testing at

. Sequoyah.

Page 2 of 102



METHODS SUMMARY

Samples: ‘

1. Sampling—Point: Outfall 101, Intake

2. Sample Type: Cofngosite

3. Sample Information:

Date Date Date
(MM-DD-YY) .| (MM-DD-YY) | Arrival | Initial | -(MM-DD-YY)
Sample Time (ET) Time (ET) «Temp.T TRC* Time (ET)

1D Collected Received (°C) {mg/L) Last Used By
11-15-09 0944 to S RS | 11-17-09 1500

101 11.16.09 0844 | 11-17-09 1315 1°0.6,0.7 | <0.10 | | " e"00 1413

o 11-15:09 10140 | ., . 11-17-09 1500

: Intake | 11.16-09 0914 11-17-09 13"15 , l.lv ‘<0'10 | 11-18-09 1413
' 11-17-09 0745 to R R 11-19-09 1400
101 11-18-09 0645 | 111809 1505‘ 13,14 | <010 | 15000 1411 |

' 11-17-09 0805 to ' ' 11-19-09 1400
Intake | " 11 1509 0705 | 1118-09 1505 0.7 | <‘0_.10 11-20-09 1411
-’ ; ‘ . : . 11-20-09 1405

100 | THI9D9 079910 1120.00 1440 | 08,09 | <010 | 11-21-09 1418
g . 11-22-09 1410

RE ) | 11-20-09 1405
Intake' lhlgboggogggéo 112009 1440 | 1.0 | <0.10 | . 11-21-09 1418
~e0-U | 11-22-09 1410

*TRC = Total Residual Chlorine

'Samples were collected in two 2.5 gallon cubitainers. Temperature was measured in each cubitainer upon arrival,

4. Sample Mampulatlon Samples from Outfall 101 and intake were warmed to test temperature
(25.0 £ 1.0°C) in a warm water bath.

Ahquots of Outfall 101 and Intake samples were UV treated throug@

40-watt Smart® UV Sterilizer (manufactured by Emperor Aquatlcs
Inc.) for 2 minutes. :

- Page 30f 102



Pimephales promelas

-‘Test Organisms:

1. Source: Agquatox, Inc.
2 Age 22.50-22.73 hours old

~ Test Methdd Summary:

1. Test Conditions: .Static Renewal

2. Test Duration:  TZdays

3. Control / Dilution Water: Moderately Hard Synthetic -

- 4. Number of Rep'licate's: 4
5. Orgamsms per Rephcale 10
6. Test Imtlatlon (Date/Tlme) ‘-

Outfall 101
UV Treated Outfall 101

11-17-09 1444 ET
11-17-09 1430 ET

7. Test Termination: (Date/Time)
Qutfall 101
UV Treated Outfall 101

© 11.24-09 1346 ET
11-24-09 1331 ET

Ceriodaphnia dﬁbia

In-house Cultures

<24—hours old

Static, Renewal

- Untii at least 60% of control

females have 3 broods

. Moderately Hérd Svnthetic

10

1

11-17-09 1500 ET

11-24-09 1402 ET

8. Testhemperature:‘ Qutfall 10"1': Meaﬁ = 24.8°C Mean = 24.9°C
S - (245-253°C) (24625 30
" Test Tempefatﬁre: UV-Treated Outfall 101: Mean = 24.9°C
’ L ' (24.5 - 25.3°C) -

- 9. Physical / Chemical

'Alkalmltv hardness, total resndual chlorine, and conductivity were

Measurements:

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 er pH and dissolved oxygen.

10. Stati'stics: g

Statistics wére performed according to methods prescribed by EPA

using ToxCalc version 5.0 statistical software (Tidepool Sc1ent1f1c

- Software, McKmnevVllle CA).
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

1. Résulté of a ‘Pimephales promelas Chronic/ 7-day Toxicitv Test.

(Genus species) . (Type / Duration)

Conducted November 17 - 24, 2009 using effluent from Qutfall 101,

Test - ' : - Percent Surviving
Solutions , (time interval used — days)
(% Effluent)y 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 Me(?gpﬁgtzv;&%? tt)e(;)ng)
(% Efflueny I 2 3 y Mean
1. 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 0792 | 0794 | 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. .
ICy5 Value: > 100% ‘ Calculated TU Estimates: < 1.0 TUc*
Permit Limit: 45.2% - ' . L
o - Permit Limit: 2.2 TUc
95% Confidence Limits: , o
Upper Limit: NA
Lower Limit: NA

*TUa= 100/LCsq: TUc = 100/ ICy5
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2. Résults‘of a  Ceriodaphnia dubia _Chronic/ 7-day Toxicity Test. .

(Genus species) ' (Type / Duration)

Conducted November 17 — 24, 2009 qsihg effluent from Qutfall 101.

Permit Limit: 45.2% , L
, ’ . Permit Limit: 2.2 TUc - -
95% Confidence Limits: S .
‘Upper Limit: NA
Lower Limit: NA

: Percent Surviving
Test (time interval used - days)
ey | 1 | 2 | 3 |4 | s |6 | 7
Control- | 100 | 100 | 100 | 100 | 100 | 100 100
113% | 100 | 100 | 100 | 100 | 100 | 100 | 100
226% | 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
T Stiors | ey G ST
) 112173 4 5 6 7 8 9 | 10 | Mean
Control ~ 3229 | 26|30 | 27 | 30 | 28 | 29 | 31 |33 | 295
113% 32|31 | 28 |31]30]30]|30]28]29]33] 302
226% 32|32 |29 |32 |32|32|32]32]32]34] 319
452% 13334 |33 |31 |32]36]30]34 33 | 32 32.8
726%  133|34 | 3432037 33]38|34|30]32] 337
100.0% | 35|36 |32 |36 | 34|36 |38 36|38 |38)359
“1Cas Value: > 100% | Calculated TUEsti'mates: <1.0TUc* -

*TUa = 100/LCso: TUc =100/ IC»5

Page 6 of 102 -




TOXICITY TEST RESULT‘S (see Appendix C for 'Bench Sheets)

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

(Genus species)

Conducted November 17 - 24, 2009 using water from Intake

(Type / Duration)

Percent Surviving
- Test (time interval used - days)
Solutions ‘ |
(% Effluent) | - 1 2 3 4 5 6 7
Control | 100 | 100 | 100 | 100 | 100 | 100 .| 100
Intake | 100 | 100 | 100 | 100 | 100 | 100 100
Test Solutions ‘Reproduction (#ypung/female/ﬁ,days), |
(% Effluent) Data (replicate number) .
0 1] 213[4[5[6]7]8719110]Mean
Control  |31)27 |30 32|28 |30|31|30|31|28]298.|
Intake  |38]35|33|30]|29[33]32}|31]31]33]325]|

- IC,s Value: > 100%
Permit Limit: N/A

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

| Permit Limit: N/A

.| Calculated TU Estimates: < 1.0 TUC*

*TUa = 100/LCsp: TUc = 100/ ICys
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TOXICITY TEST RESULTS UV TREATED (see Appendix C for Bench Sheets)

szephales promelas Chromc/ 7-day Toxicity Test.

3. Results of a

(Genus species)

(Type / Duratlon) '

Conducted November 17 - 24 2009 usmg effluent from UV Treated Outfall 101.

- Test Percent Surviving
Solutions (time interval used - days)
(% Effluent) 1 2 3 4 5 7
Control 100 | 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 .
726% | 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 Me(?:p?ig tzvfégége(rr)ng)
(% Efﬂue}nt) 1 '3 4 : Meaﬁ -
~_Control- | 0848 | 0.718 0.772 0.870 0.802
11.3% 0.876 | . 0.857 0.764 0.755 0.813
226% | 0749 | 0.79 0.854 0.806 0.801
45.2% 0.724 | 0816, 0.825 0.865 0.808
726% | 0890 | 0.775 0.856 | 0.814 0.834
- 100.0% 0.775° | 0.757 | 0939 | 0.867 0.835 -
Intake 0813 | 0.726 0.780 0.770 0772

| 1C,s Value: > 100%

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

(Calculated TU Estimates: < 1.0 TU_(;*

*TUa = 100/LC50 TUc =100/ ICys

REFERENCE TOXICANT TEST RESULTS (see Append1x A and D)

Species Date - Time | Duration | Toxicant | Results (ICs) _
Pimephales promelas | November 17-24,2009 | 1220 | 7-days | KCI | 0.79gL
Ceriodaphnia dubia | November 10-17,2009 | 1115 | 6-days | NaCl | 1.07 gL
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'PHYSICAL/CHEMICAL SUM M ARY

Water Chemst:y Mean VahJes and Ranges for leephales promelas and Cer xodaphma dubia Tests, Non:&'éé[ed Sequoyah Nuclear Plant (SQN) Outfall 101
B performed November 17- 24 2009 )
_ AN R R ’ T I A
Test Sample ID Temperature ("C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance] AlKalinity | Hardness | Total Residual
Initial Final Initial - Final - Initial’ Final (umhos/cm) | (mg/L CaCO,) (mg/L CaCO;) Chlorine (mg/L)
Control | 248 247 | 78 74 7.58 137 332 62 90 -
2471 48| 24601248 76 80} 69 77l7420 779720756325 -1336| 61 - 62 | 8 i 90 I
1% |28 247 9. |73 | 166 732|308 « IEEN R
“ ) 247 i-12504245:-1249| 77 -1 82169 - 76 |757:-779]| 715 - 7.50| 297 :-: 317 - - - - - i -
§ 22.6% 249 248 |80 | 71 763 729 - 291 - - -
s ) 2471- 250 | 24611250 78 - 82 | 63 - 76 | 7531 774 7011 - 750 280 i 299 | - Fi - - i -
;‘ 45_2% 248 .............. 8.0 7'_1 7]‘61 . 7.29 256 .......... - - y
] 246 1250 77 - 82| 64 - 77 | 747 5773714 7.51| 249 -1 266 - - - - -
§ 12.6% 4. ] 24.7 8.1 72 ' 1.57 7. 28 218 - : B
£ , 24.71- 2511 2451-1249] 77 -1 83 [ 66 1- 78 [741-i 770704751 211 -i225 | - i} - i - I
& 100.0% 250 24.7 8.1 72 | 152 7. 25 172 75 s <010
24711 253124511251 | 7.7 - 83 } 65 -1 7.7 | 7.32:- 767 7.01 1746 166 - 181 62 - 96 69 :-f 110 < 0. ]0 <0 10
Intake 2419 24.\7 8.2 A 72 ‘-7{.4:9 7.24 1_70 63 _ 7§ < 0 10
2485- 250 246 1251 78 §§ 84| 65 - 7.9 {726 7.64]7.011-27.49} 163 - 179 58 -1 66 69 :-i 82 <0 10 3-i <0 10
Control 1248 25.0 18 79 7‘.58 _ 759 | 332 62 | 90
246 - 249] 2491125376 - 80| 77 - 81 [ 7421 779)-7511-1771| 325 -1 336} 61 - 62 | 88 - 90 - f -
113% 248 250 | 79 | 79 7.66 7.59 309 _ - - -
§ ) 2471-:249)2491-i252] 7.7 -1 82 ] 76 - 81 7.57 i-} 779 7.52 i 7.71 | 297 i 317 -k - - - e -
g 20.6% |24 250 80 | 79 | 763 7.59 291 - - -
= 247 250| 250125171 7.8 11 82| 7.5 - 81 [753 -1 774]752:- 7.71| 280 -i 299 - P - - -
§ 45.2% 249 1250 | 80 [ 79 761 | 758 256 -
S ] | 24.7 i-: 250} 24.9 - 252 7.7 i-i 8.2» 7.6 i- 82 7.47§ 773 7.51 -1 7.71 | 249 -: 266 - - - - -
E )  12.6% 24._9 24.(9. 8.1 7.9 7.57 7. 57 218 o -
5 ) 2481-:250|248 -{251(. 77 |-/ 83 | 76 (- 82 | 7411770} 748 -(7.69| 211 - 225]| - i - - i - -
100.0% | 250 25.0 81 | 79 7.52 7.55 172 5 | 8 | <0i0
: 2481- 2521 248 3§ 252 7.7 -1 83 ) 76 - 82 {732 1 7.67| 7.46 - 7.66 | 166 -1 181 62 :-i 96 69 -0 110 | <0.10:i- <0.10
Intake 250 . 25.0 82 | 19 7.49 7.56 170 63 75 <0.10
249 250|248 252 78 i-i 84 | 76 i~ B1 |7261-i 7641746 766|163 -1 179| 58 -1 66 69 -1 82 |<0.10i-1 <010 |
‘Overall temperature (C) Average ‘Minimum | Maximum ‘-
Pimephales promelas 24.8 24.5 253
Ceriodaphnia dubia 249 24.6 253"
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PHYSICAL/CHEM ICAL SUMMARY

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

; performed November 17-24, 2009

. I 1 N 1
Test Sample ID Temperature ("C) Dissolved Oxygen (mg/L) pH (8.U.). Conductance| Alkalinity Hardness
Initial - Final Initial Final Initial “Final (umhos/cm) | (mg/L CaCOs)| (mg/L CaCO3)
Control 248 | 248 | 80 73 161 7.35 321 61 . 89 ,
12471 250247 - 24.9| 794 82| 64. - 81 {753 .- 7.68| 7.19]-1 7.53]| 312 -, 332 | 61 - 62 | 86 - 90
' 249 743 1.9 7.3 7.62 7.33 308 5
11.3% - _}; : T ¥ T ; ;
. 2481 251|246-1250] 7.7 -1 80 | 69 -] 7.6 | 7.54 - 7.68 7.16 |- 7.51 | 301 |-} 312 H N
i e | 249 | 27 78 " 73 | 78l 733|293 N
3 27 148251 2461 249] 78 81| 71 - 7.7 1753 - 7.69 7.16 |- 7.52 | 290 |-| 299 H L
s 15.2% . 250 24.8 80 ER 759 | 731 265 y
3 7 o481 252 247- 248 79 - 81| 7.0 7.7 | 7.49 - 7.68{ 7.15 - 7.49| 259 || 273 P
3 ' 25.0 _24.8 , 80 72 -7.55 7.30 218
9 72.6% ; e 1 " ] ,,
£ : 248 - 252 | 2464- 250| 78 -1 81 68 - 77 | 7431 765|711 - 7.48] 214 |-l 223 L
= 100.0% |25 o) 243 .80 73 151 128 LT3 63 R
949 2530247249 80 - 82 6.9 - 78| 737- 762|709 - 747] 169 - 181 | 58 - 68 | 65 - 78
Intake 25.0 247 81 7.3 751 | 726 171 63 T
T | 249 - 252 245,_. 248} 80 -1 83 | 6.9 -1 7.8 | 7.37 - 761 7.07 -1 7.47| 160 ;-1 189 | 60 - 66 [ 69 i-| 78
) T ] ; T — I
Overall tempemture (°C) Average | Minimum . Maximum
{ Pimephales promelas - 249 245 . ;. 253 b N
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SUMMARY / CONCLUSIONS

Outfall 101 samples collected November 15-20, 2009, showed no toxic effects to

. fathead minnows or daphnids. The resulting IC2s 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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Appendlx A
ADDITIONAL TOXICITY TEST INF ORMATION

SUMMARY OF METHODS

1. Piméphales 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. Ceriodaphm'a 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. Cefiodaphnia dubja
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

l.

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

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

Temperature was measured by SM 2550 B.
Dissolved oxygen was measured by SM 4500 O G.

The pH was measured by SM 4500 H+ B.

Conductance was measured by SM 2510 B.

| Alkalrmty was measured by SM 2320 B.

Total hardness was measured by SM 2340 C.-

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

QUALITY ASSURANCE

Toxicity Test Methods: All phases of the study mcludmg but not limited to, sample
collection, handling and storage, glassware preparation, test organism
culturing/acquisition and acclimation, test organism handling during test, and

“maintaining appropriate test conditions were conducted according to the protocol as
-described in this report and EPA-821-R-02-013. Any known deviations were noted

durmg the study and are reported herein.

REFERENCE TOXICANT TESTS (See Appendlx D for control chart mformatron)

p—t

Do

3.

Test Type: 7- day chromc tests w1th results expressed as ICyps values in g/L KCl or NaCl.

Standard Toxicant: Potassmm Chloride (KCl crystallme) for Pimephales promelas.
"Sodium Chloride (NaCl crystallme) for Cerzodaphnza dubia.

Dilution Water Used: Moderately hard synthetic water. |

- Statistics: ToxCalc softwaré'\/ersi'on‘ 5.0 was used for statistical analyses. -
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- Sequoyah Nuclear Plant Biomonitoring
- November 17 - 24, 2009

Appendix B

Diffuser Dischérge Concentrations of Total Residual Chlorine,

Diffuser Discharge Concentrations of Chemicals Usedto
Control Microbiologically Induced Corrosion and Mollusks
During Toxicity Test Sampling



Table B-1. Sequoyah Nuc]ear Plant lefuser (Outfall 101) Dlscharge Concentranons of
Chemlcals Used to Control Microbiologically Induced Corrosion Mollusks During
- Toxicity Test Sampling,
- March 12, 1998 - November 20, 2009

PCL-401
mg/L
Copolymer

Date

| Towerbrom
mg/L
TRC

03/12/1998
03/13/1998
03/14/1998
03/15/1998
03/16/1998

03/18/1998

09/08/1998] 7
09/09/1998
09/10/1998
09/11/1998
09/12/1998
09/13/1998
09/14/1998

02/22/1999]2
02/23/1999
02/24/1999
02/25/1999
02/26/1999
02/27/1999
02/28/1999

08/18/1999
08/19/1999 o
08/20/1999}
08/21/1999
08/22/1999
08/23/1999
108/24/1999¢
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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

March 12, 1998 - November 20, 2009

Sampling, .

Date Towerbrom |;
mg/L
TRC -

01/31/20004; < 0.002
02/01/2000 0.011
02/02/2000 0.028
02/03/2000 0.008
02/04/2000 0.006
02/05/2000 < 0.002
02/06/2000 < 0.002
07/26/2000|. < 0.0057
07/27/2000 0.019
07/28/2000} 0.0088
07/29/2000 < 0.0088
07/30/2000 "< 0.0076
07/31/2000 < 0.0152
08/01/2000 <0.0141
12/11/2000¢ 0.0143

, 12/12/2000 0.0092
12/13/2000 <0.0120
12/14/2000} < 0.0087
12/15/2000 0.0120
12/16/2000 < 0.0036
12/17/2000 " < 0.0036
08/26/2001 0017 |
08/27/2001 | <0.0096 -

108/28/2001 <0.0085
08/29/2001 {: <0.0094
08/30/2001 <0.0123
08/31/2001 - <0.005
11/25/2001 <01(_)044
11/26/2001 <0.0119
11/27/2001 - 0.0137

111/28/2001 - <0.0089
11/29/2001 0.0132

‘ 11/30/2001 < (0.0043
12/09/2001 <0.0042
12/10/2001 <0.0042
12/11/2001 '<0.0104
12/12/2001 0.0128
12/13/2001 <0.0088
12/14/2001

PCL-401
"mg/L
Copolymer

0.009
0.028
0.009
0.009
0.009
0.009
0.009

0.019
10019
0.018
10.019
0.019
0.019
0.019
0.020
0.020
0.020
©0.020
0.020
0.020
0.020

0.021

- 0.021
0.021 -
0.020
0.021
0.020

0.02
0.019
0.019

0.02

0.02
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of

Chemicals Used to Control Microbiologica

lly Induced Corrosion Mollusks, During Toxicity Test

March 12, 1998 - November 20, 2009

Date

01/02/2002
01/03/2002
01/04/2002
01/05/2002
01/06/2002
01/07/2002

02/24/2002
02/25/2002
02/26/2002
02/27/2002
02/28/2002
03/01/2002

05/05/2002
05/06/2002
05/07/2002
05/08/2002
105/09/2002
05/10/2002

08/04/2002
08/05/2002
08/06/2002
108/07/2002
08/08/2002
08/09/2002

10/06/2002
10/07/2002
10/08/2002
10/09/2002
10/10/2002
10/11/2002
01/12/2003
01/13/2003
01/14/2003
01/15/2003
01/16/2003
01/17/2003

-] Towerbrom |;

mg/L
TRC

< 0.0079
<{(.0042"
. 0.0124
< 0.0042
< 0.0042
< 0.0089

< 0.004

<0.004 -

- 0.0143
< 0.0041
< 0.0041
< 0.0041

<0.0058
<0.0058
0.0092
<0.0107
<0.0061
0.0152

<0.00497
.0.0153
<0.0092
0.0124

-0.0134
<0.0042

<0.0035 .

<0.006
<0.0118

<0.0063 -
<0.0034 -

<0.0034

04/06/2003
04/07/2003
04/08/2003
04/09/2003
04/10/2003
04/11/2003

<0.0073
<0.0189

<0.0117

<0.0139

<0.0113.
'<0.0073

PCL-401
mg/L
Copolymer
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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 Towerbrom [ PCL-401
mg/L mg/L
TRC Copolymer
06/15/2003 < 0.0045 -
06/16/2003 <0.0037 0.020
06/17/2003 © < 0.0048 0.014
06/18/2003 < 0.0048 0.014
06/19/2003 < 0.0085 0.020
06/20/2003 < 0.0048 0.020
(08/03/2003 <0.0050 -
08/04/2003 <0.0050 0.020
08/05/2003 <0.0051 0.020
08/06/2003 <0,0084 0.020
08/07/2003 0.0129 - 0.020
08/08/2003 0.0153 0.020
10/05/2003 <0.0043 0.020
10/06/2003 <0.0043 0.020
10/07/2003 <0.0090 0.020
10/08/2003 <0.0106 0.020
10/09/2003 0.0181 0.022
10/10/2003 0.0183 0.024
02/01/2004 0.0093 0.009 -
02/02/2004 <0.0034" 0.009
02/03/2004 <0.0034 0.009
02/04/2004 . 0.0124 0.009
02/05/2004 <0.0034 0.009
102/06/2004 | 0.0105 0.009
05/04/2004 <0.0123 0.019
05/05/2004 <0.0144 0.014
05/06/2004 } <0.0146 - 0.013
05/07/2004 0.0227 0.020
05/08/2004 | " 0.016 0.021
05/09/2004 <0.0104 - 0.020
07/04/2004f 0.0217 0.019
107/05/2004 <0.0085 0.020 -
07/06/2004 - <0.0077 0.020
07/07/2004 .0.0252 0.019
07/08/200 0.0223 -0.019
07/09/2004 0.0182 - 0.020
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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

11/07/2004
11/08/2004
11/09/2004-
11/10/2004
11/11/2004 [
11/12/2004 |

02/06/2005
02/07/2005
02/08/2005
02/09/2005
02/10/2005
02/11/2005
06/05/2005
06/06/2005.
06/07/2005
06/08/2005
06/09/2005
{ 06/10/2005
07/17/2005
07/18/2005
07/19/2005
07/20/2005
07/21/2005
07/22/2005

10/30/2005
10/31/2005
11/01/2005
11/02/2005
11/03/2005
11/04/2005

11/14/2005
11/15/2005
11/16/2005
11/17/2005 |
11/18/2005
11/19/2005
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<0.0042
<0.0116
<0.0080

PCL-401
mg/L
Copolymer

363%| Cuprostat-PF |
S

<0.0192
<0.0233
<0.0149 .
<0.0149
<0.0253

0.0199




Table B-1 (continued). Seqﬁoyah 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

11/12/2006

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

11/26/2006
11/27/2006
11/28/2006
11/29/2006
11/30/2006
12/01/2006
05/28/07
05/29/07
05/30/07-
05/31/07
06/01/07
06/02/07

12/02/07
12/03/07
12/04/07
12/05/07
" 12/06/07
12/07/07

04/13/08
04/14/08
04/15/08
04/16/08
04/17/08
04/18/08

10/27/08
10/28/08
10/29/08-
10/30/08 .
10/31/08 -
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Dlscharge Concentrations of
Chemlcals Used to Control Mlcroblologlcally Induced Corrosion Mollusks, Durmg Toxicity Test
- - Sampling,
March 12, 1998 -November 20, 2009

MSW
101
mg/L
Phosphate

Date: PCL-401
mg/L

Copolymer

Cuprostat;PF
mg/L
Azole

02/08/09
- 02/09/09
02/10/09:
02/11/09"
02/12/09
02/13/09

05/10/09 . ‘ , :
05/11/09 |3 1 00415 | -
05/12/09 {5 | 0.0053 | -
05/13/09 |3 | 00049 | e
05/14/09 | | <0.0141 [0 -
05/15/09 | ]

11/15/09-
11/16/09
11/17/09
11/18/09°
11/19/09
11/20/09
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Sequoyah Nuclear Plant Biomonitoring

- November 17 - 24, 2009

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets



e e e e e | st g e arns

BIOMONITORING CHAIN OF CUSTODY

RECORD . Page _ 1

Collected By: Adam Deimling & Stephén Williams

_of _1
N N - ’ . ) j - .
'@%mi TVA ~ Environmental Testing Solution, Inc. | Detivered By (Circle One):
Prject Name: Sequoyah NP Toxicity 351 Depot Street. FedEx UPS  Bus Client
PX. Number: N/A Asheville, NC Other (specify): Express Courier
| NS .
e 28801 General Comments:
Facility Sampled: Sequoyah NP - | Adam Deimling
NPDES Number: TN0026450 _ Phone:  828-350-9364 Stephen Williams :
Fax: 828-3 5'0;93 68 4 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 SRR - ' : Number & | (MGD) |- _ Rain Event?
i . Volume ' (Mark as Appropriate)
Collected o —
Date Time : Yes If Yes, [ Trace
(mm/ddryy) (EST) ’ Inches Q/
SQN-101-TOX A Comp 11/15/09 - 0944 - - 1 (2.5gal) :
- ) 11/16/09 0844, e 870.34
SQN-101-TOX B Comp 11/15/09 — 0944 - 1 (2.5gal)..
- - 5 11/16/09 0844 gr.34
‘SQN-INT-TOX _ Comp “ 11/15/09 - 1014~ 1 (25gal) | . NA
o - ' a 11/16/09 - 0914, A0 ComhalAe
* Sample Custody — Fill In From Top Down £ TRC. ABEEIT 100 AL SAMPLES
' Relmqulshed By (Signature): - Date/Time Recelved By (ngnature) ' Date/Time
Adam Deimling . é%_ QS/ /Z 30 E‘r///;ﬁ; ExpreSS Courier 6@ -'Xé/é—\ 4)2'\30 ev //\/é‘_of
Express Courier » w" S " ETS / . 3
P i N\ 1-n-04 135 ET C}\n—/ Ur— 11-11-094 1215 Ex

Instructions: Clients should fill in all areas except those in ihe “Laboratory Use” block. Biomonitoring samples are préserved by stoﬁng 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
ovemight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday. .




BIOMO_NITORING CHAIN OF CUSTODY RECORD Page _1__of _1

Cfent: TVA - | - Environmental Testing Solution, Inc. ] Delivered By (Circle One):
P]‘Q”ect Name: Sequoyah NP Tox]c]ty ‘ . . h 3 5 1 Depot Stl'eet. ) . ) FedEx UPS Bus Client
PQ Number: N/A . C : : S Ashev1lle, NC Other (specify): Express Courier |

. ‘ ' e , General Comments: ~
Facility Sampled: Sequoyah NP . : _ : 28801 _ ‘ ‘Adam Deimling : %f‘%
NPDES Number: TN0026450 Phone:  828-350-9364 " | Jonathan Walker :_ 22

o . e . - Fax: 828-350-9368 . Samples remained on ice throughout sampling and transport to

Collected By: Adam Deimling & Stephsn Williams Fa s . lab. Dissolved Metals sample filtered and place on ice.

Field Identification / Grab/Comp Collection Date/Time . Container Flow .
Sample Description e . - . Number & (MGD) . Rain Event?
. : i Volume (Mark as Appropriate)
: - Collected ’ o . '
Date ; Time es. ' A If Yes, No Trace
(mm/dd/yy) (EST) Inches
SON-101-TOX A Comp 11/17/09 — 0745 - ‘ 1 (2.5gal) "
: 11/18/09 0645 : 872‘ '78 0’ / 8
SQN-101-TOX B Comp - 11/17/09 - 0745 - 1(2.5gal) al ' f
: 111809 | 0645 , 1672.78 0.i8
~ SQN-INT-TOX * Comp 11/17/09 - 0805- | 1(2.5gal) NA / 5
K , ~ ©11/18/09 0705 ‘ - |0,
' Sample Custody — Fill In From Top Down
) . } . ' .- & 00 ]
Relinquished By (Signature): ’ Date/T ime Received By (Signature): 4 3 AR a‘tgl’&mxg a '
: . ™Ra Seayy HAeS |

Al aw : . '
Adam Demlmg%@ TIVA] /(- /0 A& ? ExpreSS Courier BR m /0’(0 s BT //-/?*d?

T —

Express Courier 6 & m? 1200 1505 &Y ETS K—W t n-€-09 1508 &V
NS o |

Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomoﬁitoﬁng samples are preserved by storing them at 6°C and shipping them in ice. The hold time for each sampie
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 Satix(day delivery or they will not arrive until the following Monday.




BIOMONITORING CHAIN OF CUSTODY RECORD .

Page 1 of 1

%nt: TVA

Pﬁect Name: Sequoyah NP Toxicity
¥ .

\ B
P.g. Number: N/A

Facility Sampled: Sequoyah NP

NPDES Number: TN0026450

Collected By: Adam Deimling & Stephen Williams -

Envirohmental Testing Solution, Inc.

351 Depot Street.

Asheville, NC-
. 28801
‘Phone:  828-350-9364
‘Fax: .. 828-350-9368

»Deli\;ered By (Circle One):

FedEx . UPS - Bus Client

Other (specify): Exf)ress Courier

General Comments:

Adam Deimling - {% 6&\

Vit

Stephen Williams : )

- 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 “:Containcr Flow . . . 0
. Sample Description - - ' ; Number & (MGD) Rain Event?
. Volume (Mark as Appropriate)
. Collected ey
Date - Time ; Yes If Yes o Y Trace
.. (mm/dd/yy) (EST) Inches CN/ .
SQN-101-TOX A Comp - 11/19/09 - 0735 - 1 (2.5gal) JL R
oo 11/20/09 ~ 0635 1760' 75
SQN-101-TOX B Comp 11/19/09 — 0735 - 1 (2.5gal) ;
7 ~11/20/09 - 0635 ) /76624/6
SON-INT-TOX Comp 11/19/09 — 0756 - 1 (2.5 gal) NA
‘ 11/20/09 0656 _
_ . Sample Custody — Fill In From Top Down
A Relinquished By (Signature): Date/T ime Received By (Signature): Date/Ti 1me 'ﬂC I\W
. . At A

Adam Deimling 22 5 a’

TN H\A.-n"

/72009 - 75 ex

Express Courier G/f '%

i- 0-cA 1440 e~

>Instructlons Clients should fill in all areas except those in the “Laboratory Use” block. Biomenitoring safnples 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 wnh 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.




Page 1of6

Chromc Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000 0)
Species: Pimephales promelas

Cllent Tennessee Valley Authority o County: M HaMLToN
Facility: Sequoyah Nuclear Plant Outfall: 101
NPDES #: F¥N0020468-4 TN 00264 SO
Pro;ect #__SAVL
Dilution preparation information: 4 Comments:
Dilution prep (%) 113 | 226 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: T3 AOVS O Randomizing template: | jeulow
Date and times organisms  [\Wte'0? \\DO : o Incubator number and AC
were born between: : -} shelf location: - =
Organism source: A"'Dﬁ AT % W 1-04 Artemia CHM number: U-\M‘-\‘-\:! .
‘ ' : T _ “| Drying information for weight.
. - determination:
Transfer bowl information: | pH= 1.8 S.U. - _ Date / Time in oven: -24-04 350
. Temperature =™M.\°C .| Initial oven temperature: Ly'C
Average transfer volume: L .~ | Date/ Time out of oven: |j+725-04 J*350
0.130S ~R . . Final oven temperature: LO'CY .
: Total dryih_g. time: w -

~ Daily Sfeeding and renewal information:

Day Date Morning feeding |- Afternoon feeding Tést initiation, - Sample numbers used MHSW
o o - renewal, or ’ ' - batch
: “termination o L. used
Time Analyst Time . "Analyst Time . | Analyst QOutfall 101 - Intake
0 10k ] weob [ A dd [ ] cann. 03 |oAnn.oe  [waedA
' lnaged | ofoa| A o0 | A 29| A o oS | cAnob Wi A
2 | o4 0800 | M oo | 4 IMS) 1020 18.03 loating.od  Ju-v2-0h
> luawed | ogoo| & oo | A 12499 | A loAawmig.on  joawmig.od [nenci®
2l waed | proe | A ool M | aMS| 4 - | canw.od  [oduze.0s | -a-od
> luad DEoo | M | Moo M | v3S0| 4  loduao.oM . eanzo.0S | 1k14-09
5 i&-z‘s»o‘% - ofoo | M- ) o vaAd 04110 . oM 10. 05 Wwa-R
Control information: " . Acceptance criteria Summary of test endpoints: -
% Mortality: Oe. $20% 7-day LCs, v 1007.
Average weight per initial larvae: 0.82L NOEC - 1007,
Average weight per survivfng larvae: [ 0.€2T "> 0.25mg/larvae LOEC %1007,
. ChV’ 1 2007,
ICE'E 210070

— Exhibi , revision 04-01-09
Page 27 of 102 | SOP AT20 - Exhibit AT20.3, revision .
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Page 2 of 6
Testing ‘v Inc.
Species: Pimephales promelas .
Client: TVA / Seguoxah Nuclear Plant, Outfall 101, Non-treate Date: ||-11-AA°
Survival and Growth Data
Day CONTROL 11.3% 22.6% . ,
Non-treated v ' ' .
A B C D E F G H ]I J K L
0 io|1o]| ||| |6 [ip]ie | 0|t
1 .
ID[ 1O 10 [ 1Q)I0 | 10|10 |/0]| /010 |70 |10
2 lwo]nn|o|w]ro|w|o|w]iofwo]io]rwo
3 1ol 0| 00 |0 oo {1o] 0] |io |70
4 (0 |10 {10 {sp o |0 o | ol [10] w0
i 1o 10]10 [ 10 ] rof10]w [0 ]| |0 |10
6 )0 (1o [ [10] 1o 00| w0 |iojto |10
7 | : : ' .
JO[to | /O] IO IO O]t0|/0] 0] IO] /0|70
A = Pan weight (mg) ‘ ' .
_Tray color code:: o N I
prehveghvaiimindl Uiod KASIEYPN P21 FCVPS IVRE IV TR Ry o Foppay i |
Date: )p-24-04 . e T .
B =Pan + Larvae weight o
Analyst: Lb : wq0 |tzug [y 2152 J2\15 L1y {2230 |2009 JTASB (2z2.85 [22-Ho [234q
Date: )z .\~1.09 : . 1o . .
C = Larvae weight (mg) : : ) )
wB-A ' ‘ .44 |42 [1ad [&.2d.
€50 €1 (842 {147]8.97 820 |84 [8.3% [ 844 142 1
[ Weight per aitial mumber ‘ » ‘ \x
of larvae (mg) : A . ‘ . - . :
;er;elnitial number of 1;9 é\» ‘é:’ 'é\ & q,.& e‘m %g\ ets ’é\l {&')\ "8,
‘ o o |0 o o o |V O g |o O o
Average Percen't : o ) ’
it T | om | 0.822 0.839 | -1.8% | oeao | -10n
aumber of control (%) :
larvae(mg)

Comment codes: ¢ = clear, d = dead; fg =

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

ﬁmgus k killed, m = mlssmg, sk—smk sm = unusually small,

Calculations and data reviewed: A_

Comments:

Page 28 of 102 'SOP-AT20 - Exhibit AT20.3, revision 04-01-09
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o | Page 3 of 6
P i L
@ PEE
2
3 E I Yesting Sol Inc.
Species: Pimephales gromelas
Client: TVA / Sequoyah Nuclear Plan ,Outfall 101, Non-treated  Date: _ |} -11-04
: = ‘Survival and Growth Data
Day 45.2% 72.6% 100%
M N (8] P Q R S T j U A\ w X
-0 : 1 .
_-IQ 0 J (O f{/0ofi0]1Q |10 10 110 Q0 |10 |10
1 - ) ;
010 |10 |10 O [10[/D 000|170
2 wolw|to]lw|io] ool ]to]io]io
3 - .
/O /0 [ IO IO ]IO|[ID]ID]ID JIO {10 | 10 }/0
|| gMo {rofo {to | {o]to] ol |10
: 10 a\‘_ 10 |10 10 |0 [0 (1D ) /0|10 (10 |10
: 10|44 w0 to |0 roftoft0 |t
7 s . ' - _ WA 15T
: : o a W jto]to|to |10 |10 |10 |10 10
A = Pan weight (mg)
Tray color code:: zaﬂgg : ..
Analyst: __ X 16 H"S-l_s 992 1399 sy Itos .o 1is, 77 e Boi {M38 (13.83 [I5a0
Date: 1Q-ad9-02 - . : .
B = Pan + Larvae weight. R
f\u:li)lys(: o 2085 172,44 [22u@ 1963 Jezn |20g9 [2347 [27.91 fazas [22.30 {2990 {22uz
Date: \7-S\-04 ‘ ' :
C =Larvae welght(mg) . . : . . . j
"B-aA 1.0 (832 €48 (942 | &.00 | 988 110 [2.R1 ] 852 14204 [qab
Weight Tnumber T . ‘ -
phatpl B I BCS I IR RS B I I B C I IN
= C /Initial oumber of larvae § | a Q., ~ [\ P . ¥
| K 0 o |© 0 o |9 10 v < 9
AvFrage Percen_t o _ . , ‘ - .
o *T | romemmrot | 0,808 | 1 | 078 | S22 ] oAkl | que
number of (%) - : ' : :
Ia“’“!“‘ﬁ}

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

Calculations and data reviewed: . & '

Comments:

Page 29 of 102 SOP,A:I"2O — Exhibit AT20.3, revision 04-01-09
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Page 4 of 6

L larvae !msz

Spec1e5° Ptmeghales gromelas , : '
Chent. TVA/ Seguoxah Nuclear Plant, Outfall 101, Non-treated Date: - !3{ -0A

Survtval and Growth Data

Day‘ ‘ : wo% Intake
i ' Y Z AA BB 5
? (0 -?0 (0 | /O
= i o | 0|70
2 0| 10|10 10
> o| 1o |10 ]to
4 ' o |
s & o |0
| S s |0
| I s{o| ] w0
A = Pan weight (mg)

Tray color code:: ?!:Lp! ) L
Analyst: _ & ‘ 1487 1134 4. 4q | 440
Date: 1 Q- 22 -0 :

B =Pan + Larvae weight

(mg) ’
Anaiyst: Wy B |1 2289 z3eq

Daté: vZ:Q\ OG

C = Larvae weight (mg)
=B-A ’
a1 |118|8.0v |84
Weight per initial number ~Nl S ~ o~
of larvae (mg) o | N %0 ‘& y
=C/ Initial pumber oflarvae | 2 | . 1 3
. ‘ o |© o ©
Average Percent . o
] weight per reduction :
initial from control | "0.71 16 12.8%

number of | (%)

Comment codes: ¢ = clear, d = dead, fg = ﬁmgus k = killed, m = missing, sk = sick, sm = unusually small
Ig= unusually large, d&r = decanted and retumed w= wounded B

- " Calculations and data reviewed: éf_ .

Comments:

Page 30 ofl'dz L o ' 'SOP AT20 — Exhibit AT20.3, revision 04-01-09



TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated -

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Slud); of EPA Short-term Chromc and Acute Whole Effluent Toxicity Test Methuds, Volumes | and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-0{-005. US Envi 1

& November 17-24, 2009
A . .
e :
S Pimephales promelas Chronic Whole Effluent Toxicity Test
N*. EPA-821-R-02-013, Method 1000.0
%) 8
. Quality Control .
: J Verification of Data Entry, Calculations, and Statistical Analyses
3 .Environmental Testing Solutions, Inc. Project number: _ 812
‘ Reveimed by: "\ [ Lapmrutne
- _Not for Compliance A Internal Lab ry QC { .
Coucentration (%) Replicate Initial number of {Fina} number of arvee|A = Pan weight (ng)] B =Pan+ Larvae | Larvae weight (mg)] Weight / Surviviag Mean weight/ Cocfficient of variation | Weight / Initial asmber | Mean sarvival |Mean weight / Inithal t of Percent redaction from
tarvae - weight (mg) =A-B . | somberofiarvac(mg) | Surviviag namberof | (Mem weight parsarsiving of tarvae (wg) (%) sumber of tarvae | variation Odem wigs cantrol (%)
iarvae (mg) n-l--."-v-)(%) . {mg) per Initiad nemmber of larvae)
A 10 10 13.60 - 21.90 8.30 0.830. 0.830
B 10 10 14.25 2242 8.17 _0817. 0817 C
Conlro! C 0 o 51 51353 342 0842 0.822 23 P 100.0 0.822 - 23 Not applicable
D 10 10 15.55 2352 7.97 0.797 0.797
E - 10 10 13.18 21.75 857 0.857 0857
i F 10 10 14.47 22.67 8.20 0.820 ; 0.820 :
13% G 10 10 14.12 22.31 8.19 - 0.819 0834 _2‘2 0.819 , 1000 0.804 22 15
H 10 10 13.60 21.99 839 - 0.839 0.839
) 1 10 10 13.09 2158 8.49 0.849 . 0.849
. : J 10 10 14.93 22.85 7.52 0.792 0792
6 0.8 ; . . . -
2.6% K 10 10 1442 2236 7.94 0.794 30 >4 0.754 1000 0.830 54 10
L 10 10 14.65 23.49 884 0.884 0.884
M 10 10 13.13 20.95 7382 0.782 0.782
N 10 9 14.12 22.44 832 0.924 0.832
v .
452% o o 3 5 T o 7 0.832 8.5 ) 975 0.809 4.6 1.6
P 10 10 1191 15.63 772 0.772 0772
Q 10 10 14.05 2211 8.06 0.806 : 0.806
N R 10 0 14.01 21.59 7.58 0.758 - 0.758
T2.6% s 10 10 15.77 347 770 0.770 0.779 28 0.770 100.0 0.779 16 52
T 10 10 14.91 2272 7.81 0.781 0.781
1] 10 10 1361 22.13 8.52 0.852 0.852 -
. [ 10 10 14.38 22.30 792 0.792 0792
100% W 10 10 13.83 20.80 6.97 0,697 0.764 94 0.697 1000 0.764 54 70
X 10 10 15.26 22.42 7.16 0.716 ¢ 0716
Y 10 s 14.87 18.84 397 0.794 0.397
7 10 10 1341 2119 778 0.778 0.778
. 0816 6.1
100% Intake AA 10 10 14.49. 22.50 8.01 0.801 G801 875 o076 305 128
BB 10 10 14.40 2329 889 0.889 0.889
Outfall 101; MSD= Minismum Significant Dife
Dunaett's MSD value: 0.0683 PMSD = Percent Mxmmum Significant Difference .
PMSD: 83 PMSDisa measure of test precision. The PMSD is the minimum petum difference between the control and that can be declared lly signifi in a whole effluent toxicity test.
lng ke: . .
Dunnett's MSD value: 02877 Lower PMSD bound determined by USEPA (10th percentile) = 12%.
PMSD: . 314 Upper PMSD bound determined by USEPA (90th percentile) = 30%

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

Pr,

P

Agency, Ci

i, OH.



- TVA/ Sequoyah Nuclear Plant, Outfall 101

- , Non-treated
S ‘November 17-24, 2009
o T ’
e ~Statistical Analyses.
N
@5 O Environmentai Testing Solutions, Inc. ) )
S . . 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:  Non-treated : : C - ’
Conc-% 1 . 2 3 4 .
D-Controt - 0.8300 0.8170 0.8420 0.7970
113 0.8570 0.8200 0.8190 0.8390.
226 0.8490 0.7920 0.7940 - 0.8840
452 0.7820 0.8320 0.8490 0.7720
72.6 0.8060 0.7580 0.7700 .0.7810
.100 0.8520 0.7920 06970  0.7160
Intake 0.3970 0.7780 0.8010 0.8890",
o Transform: Untransformed o 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min————Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.8215 - 1.0000 0.8215 0.7970 0.8420 2.345 4 o 0.8283 1.0000
113 0.8338 1.0149 0.8338 - 0.8190 . 0.8570 . 2162 4 -0.432 2.410° 0.0683 0.8283 1.0000
226 0.8298 1.0100 0.8298 . - 0.7920 0.8840 5.397 4 -0.291 2410 0.0683 0.8283 1.0000
452 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 -0.7580 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 indicates normal distribution (p >0.01). 0.98188138 0.884 0.392664346 0.32317638
Bartlett's Test indicates equal variances (p = 0.14) S ) 8.39288521 . 15.0862722 : :
Hypothesis Test (1-tail, 0.05) NOEC -LOEC - ChV ~ TU - MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 . >100 , ~ 17 006829131 0.08313002 0.00325397 0.00160593  0.123331696 5,18
Treatments vs D-Control - ) ) . ) )
] : : Linear Interpolation (200 Resamp]es)
- Point % SD - 95% CL(Exp) - Skew )
. 1Cos 65.141" .
IC10 >100
IC15 - >100
1C20 >100
- 1C25 ->100
IC40 - >100
1C50 >100

sqni01_11-17-09data
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
 Non-treated I

\3 Environmental Testing Solutions, inc.

November 17-24, 2009

Statistical ‘Anaiyses

Larval Fish Growth and Survival Test-7 Day Growth

TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake

Start Date:  11/17/2009 Test ID: PpFRCR Sample ID:
End Date:  11/24/2009 Lab ID: ETS-Envir. Tésting Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: Non-treated o : '
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
1226 0.8490 0.7920 0.7940 0.8840
452 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
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 2345 4
11.3 08338 ' 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 (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df

Heteroscedastic t Test indicates no significant differences
Treatments vs D-Control

- 0.25768323 0.31367405 0.02215513 0.02397863 0.37355912 1,6

sqnl01 _I1-17-09data



TVA / Sequoyah Nuclear Plant, Qutfall 101 - Non treated
November 17- 24 2009

B 'v . <
_°§ L | . Pimephales promelas Chronic Whole Effluent Toxicity Test
i‘: EPA-821-R-02-013, Method 1000.0
S®
[_p . ] .
%,) Daily Chemical Analyses
& Environmental Testing Solutién_s, Inc. Project number: 5812
‘ ©o C : Reviewed by: E !l; Ay
Coucentration JParameter Day 0 Day 1 Da Day 3 "Day 4 Day 5§ i " Day6 :
F Initial Final Initial - Final Initial Final Initial Final Initial Final 1nitial Final Tuitial Final
H (SU) 748 .- 7.50 7.63 7.41 _7.50 7.44 -7.71 7.56 7.55 7.20 7.42 7.23 7.J7-§ 724
IDO (mg/L) . 7.8 7.5 7.6 7.3 17 7.5 7.8 7.7 7.9 7.5 7.8 " 6.9 8.0 7.1
Conductivity (,unbos/an 325 332 328 332 336 334 B 334
Control " I3 kalinity (mg/L CaCO,) 61 62 62 _62
Hardness (mg/L CaCOs) 90 - 90 90 38
TemperatuﬂC) 24.8 24.6] 24.8 24.8 24.8] 24.6 24.7 24.8 24.7 - 24.6 24.7{ 246 24.8 24.8]
ﬁ {SU) 7.79 7.46 7.66 7.37 7.57 7.37 7.73 7.50 " 7.68 7.18 7.57 7.20 7.62 7.15
o DO (mg/L) 8.0 7.3 7.7 7.3 7.7 7.3 8.2 7.6 8.1 7.4 7.8 6.9 8.0 7.1
113%  IConductivity (ambovem) 317 312 33 308 307 303 297
Temperaiure (°C) ' 25.0 246)° 249 24.9 -24.9 24.8 24.7 245 24.8 24.8 24.7 248 248 24.8
H (SU) . 7.74 7.44| 7.62 7.35¢ 7.56 7.33 7.72 7.50 7.65 7.17 7.53 7.11 7.61 7.14
22.6% IDO (mg/L) 8.0 7.4 7.81° 7.1} - 7.9 ) 8.2 7.6 8.0 73 .‘ 7.9 6.3 8.1 6.8
* - JConductivity (nmhos/cm) 299 .293 296 288 296 - 286 : 280
Tempcra(ulLCC) 25.0 248! . 249 25.0 249 24.8 24.8 249 24.8 24.8 24.7 24.6f . 249 24.8
H (SU) - 173 .7.44 7.61 7.32 7.51 7.33 - 7.71 - 7.51 7.62 7.16 7.47 7.15 7.59 7.14}
45.2% IDO (mg/L) . . 8.1). 7.4 - 7.7 7.1 7.9 7.1 8.2]- 77 8.1 7.3 8.0 6.4 8.1 6.8
- Conductivity (umhos/cm) 266 259 258 254 : 255 254 249
Temperature (°C) 25.1 24.9 249 25.0 24.9 24.9 25.0 249 24.8 24.7 24.7 246 . 249 24.7
H (SU) : 7.70 -7.43 7.59 7.29 7.48 7.33 7.67 7.51 7.60 7.23 741 7451 7.56 7.04
o DO (mg/L) 8.1 7.3 7.7 7.0 7.9 7.1 8.2 7.8 8.3 7.4 8.2 6.6 - 8.2 6.9
726%  IConductivity (umbos/cm) 225 221 222 217 213 217 211
) Temperature (°C) 25.1 2438 24.9 249 249 245 . 250 248 24.8 24.7 24.7 2460 . 249 24.5
H (SU) 7.67 742 7.57 7.34| 7.44 -7.33 7.63 7.46 7.55 7.09, -7.32 7.13 7.48 . 7.01
DO (mg/L) 8.1 7.3 7.7 7.2 8.0 7.3 - 8.0 7.7 8.1 7.5 8.3 6.8 8.2 6.5
Conductivity (unhos/cm) 181 180 174 166 167 168 166
160% Alkalinity (mg/L CaCO,) 96 66 62
Hardness (mg/L CaCO;) 82 110 .69
Total Residual Chlorine (mg/L) <0.10 <(.10 <0.10
Temperature (°C) 25.3 24.5 2500 251 25.0 24.7 25.1 24.6 2500 - 247 0 247 4.5 249 247
H (SU) 7.57 7.43 7.57 7.34 7.42 7.33 7.64 7.49 7.52 7.07 7.26 7.04 747 7.01
" DO (mg/L) - 8.3 7.6 7.8 7.2 8.1 7.4 8.2 7.9 8.1 7.5 8.4 . 6.5 8.2 6.5
Conductivity (umhos/cm) _ 178 179 172 164 167 167 163
100% Intake (Alkalinity (mg/L CaCO;) 66 64 58
’ Hardness (mg/L. CaCO;) - 82 69 73
JTotal Residual Chiorine (mp/L) <0.10 <0.10 <0.10
Temperature (°C) 250 - 247 2500 251 24.8 24.7 25.0 24.6 25.0 24.6 249 24.6 249 247
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Testing Soluti Inc.

Species: Pimephales promelas

Client: TVA /Sequovah Nuclear Plant, Qutfall 101, Non-treate

Date:

l'l— 11-04

Page 50f6

Daily Chemistry:.

Analyst

. -Day

Concentration

Parameter

1 pH(S.U)

Wl

IM

[EN T

DO (mg/L)

Conductivity
(umhos/cm)

.CONTROL
Non-treated

Alkalinity
(mg CaCOs/L) .

Hardness
(mg CaCO+/L)

Temperature (°C)

o
332

pH (S.U)

DO (mg/L)

11.3%

Conductivity
mhos/cm)

Temperature (°C)

pH (S.U.)

22.6%

"~ DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

pH(S.U)

1.3

DO (mg/L)

45.2%

Conductivity
{umhos/cm)

Temperature (°C)

pH (S.U.)

DO (mg/L)

72.6% .

Conductivity
(umhos/cm)

Temperature (°C)

4 pH(S.U).

DO (mg/L)

Conductivity
(umhos/cm)

100%

Alkalinity
(mg CaCOyL)

Hardness

(mg CaCOs/L)

81

TR chiorine (mg/L)

Temperature (°C)

183

T pHS.U)

- DO (mg/L)

Conductivity
(umhos/cm)

17©

100%

Alkalinity
(mg CaCOs/L)

bl

Intake

Hardness )
(mg CaCQy/L)

2L

TR chlorine (mg/L)

<0,10

Temperature (°C)

2S.0

241

5.0

15,1

T4

<0. |
WML

24.7
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. : | Page 6 of 6
?
B N
D)
: 3 E I Testing Solutl Inc.
Specles Pimephales promelas - . ’
Cllent TVA /Sequovah Nuclear Plant. Outfall 101, Non-treated Date: _J\-11-0A
Day
, : 3 4 . Hew- 5
Analyst % l’%t e e
Concen- Parameter
tration
pHS.U) LA J Ise | 1.55 30 a2 [ A% 339 .
| DO (mg/L) 3.8 1. 1.9 = . %) 80
o Conductivity ’ } :
CONTROL (prrih?s{cm) 352 330 334 334
Non-treated ‘?;?g:é%ﬂ) 1Y L1 X
Hard ’ :
(tm5 CaCOYL) \}( a0 g8 »
Temperature (°C) 2. W .E 247 W | . W™ e aA-§ W.§
oH (S.U.) R93 | 10 [1wS 1308 | 35+ | 40 | 96z | 345
: DO (mgl) - a9 . 3.4 Bt A 0
11.3% Conductivity :

‘ (umhos/cm) &8 5,07 203 2993 - : ‘
Temperature (°C) M\ i‘\-g L& WM. & W o "D‘\ﬁ .
pH (S.U) 1 392 | 150 | 165 | F 353 I 24 el Q44
DO (mg/L) 2 1.1 8.0 )3 L. 8-t (o,

22.6% Conductivity
: mhos/cm) 286 i z’ilo
Temperature (°C) WM. § 1. A ’u-[L l
pH (S.U) A7 1.9 TGL | e
: DO (mg/l) 82 . . . A
45.2% Conductivity ¥
wmhos/cm) , 9f5q 255
Temperature (°C) _Ii Q 1.9 1. & X!
- LpH S.U) ‘ 262 | 15\ 1.0 || 333
- |[[DO (mg) 82 7. 8.3 M
72.6% Conductivity :
. | (umhos/cm) a‘q o3
Temperature (°C) WO | WM& 4. & .
pH (S8.U.) D3 | T | 15 3.09
DO (mg/L) _ R0 | 13 1 6.1 5 | ¢ :
Conductivity F
| (umhos/om) I Wl le§ [t
o Alkalinity —
RU e w2
N
g CaCOML) LA
TR Chlorine (mg/L) <0.\0
Temperature (°C) as-l | b 5.0 CH T T NS . 231
H (S.U.) i TAv | 204 201 1.
DO (mg/L)
Conductivity -
B mhos/cm)
100% “Alkalinity
. Intake (mg CaCOy/L)
. Hardness
(mg CaCOy/L)
TR chiorine (mg/L) | K
Temperature (°C) 18.0 75. . .43 ™. :
i Initial - Final . Initial Final Initial- Initial Final
- Page 36 of 102 | SOP AT20 - Exhibit AT20.3, revision 04-01-09
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L ]

L

9

?

2 E

3 Envirannvents} Testing Soluttons, Inc,

*
Chronic Whole Effluent Toxicity Test (EPA-821 R-02-013 Method 1002 0)
- . Species: Ceriodaphnia dubia
Client: Tennessee Valley Authority County: Hamilton
Facility: Sequoyah Nuclear Plant ) Outfall: 101
NPDES #: TN0026450 : '
Project #: _ <8\2 .
Dilution preparation information: . -} Comments:
Dilution prep (%) © 113 226 452 72.6 100
Effluent volume (mL) | 282.5 565 1130 1815 2500
Diluent volume (mL) 22175 | 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: | OEANGE, |
- A .
ﬁﬁ;‘: times organisms were bom WA oo To o ) Incupator number and shelf 2 6
Culture board: . W-10-0A A location:
. Replicatenumber: [ 1 | 2 ) 3 f 4 ]S |6 |7 |89 ] YWT . . ;

Culture boardcup number: { W |V | & (& [10] VY[ 2[R |21 batch: ' 1k 0s-0%4

Transfer vessel information: pH==\. S.U. Temperature = 1S.0 °C . o .
[ Average transfer volume (mL): Q 03‘“4-9. Selenasirum batch: ' -ord

Daily renewal information:

Day Date - | Test initiation and feeding, MHSW Sample numbers used . Analyst -
renewal and feeding, or batch used Outfall 101 Intake
. termination time : ) - .
° Juwna 1SoD . wnaA | canios | oannob |
T M -09A | 0ann-0S | 831N1.0h A
P JudA | oo -8 | gaig. on | oatng.od | X
’ W 20-A il W-0A® | 0anig- o>  [garnig.odd A
M ETEY MoS ntA | owoed Ao 85 | o
> n12-8 141§ N-14-03 {anp 0 [oae. 05 A
6 ik 23-0} 1410 18- .04 |o bS g
T duwmd] 1402
Control information: - . , Summary of test endpoints: -
- - Control-1 Control-2 Acceptance criteria .
% of Male Adults: O67. | O - 2% 7-day LCs 21007.
% Adults having 3" Broods: 106, /1007 ' > 80% NOEC TS
% Mortality: - 0. Q7. S20% LOEC . 21007,
Mean Offspring/F emale 24.8 24.8 > 15.0 offipring/female | ChV S 1007,
%CV - A §_q 7 ©<400% IC;s ):Qgh

Page 37 of 102 o _ 'SOP AT11 — Exhibit AT11.2, revision 04-01-09
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H '
{ e —
A Species: Ceriodaphnia dubia’ ' ‘ - . :
Client: TVA /Sequoyah Nuclear Plant. Qutfall 101 Date: h-11-04
- CONTROL-1 ‘ Survival and Reproduction Data
' T ~ Replicate number
1 Day 1. 2 3 4 | 5 6 7. 8 i‘) 10
; 1 Young produced 0 @) [®) Ol O [e) (@) 6 e O
: Adult mortality - - I N I — A o |\ — |\
2 Young produced O (@) () Ol O OO Q O O
Adult mortality LV N N U W LS I U N W e N L
3 Young produced O Ol O] O @) Ol © (@) © 10 .
_ Adult mortality .l W | v N | | — —
4 Young produced 4\.\{ f 4 g S S W\ Y o "
' Adult mortality T w | u |\ — ] O (-
5 Youngproduced . | \™ [ \D | \O 1% N Lo} VL VWL - R
Adult mortality — [ P - .l S -
6 | Young produced .. @) [®) O @) (@) O 5 o 6 ®)
| Adult mortality Wl ol v Taww |« L L .
7 Young produced \é \j V2 |y Ve \ﬁ&r V2 g ) l‘% ”g:
Total young produced 32‘_ 29 |26 20 21 ‘30 % . 29 - ~-§\ 33
Final Adult Mortality oo I GO [ ) S [ S .
X for 3" Broods Xl ] S [~ >~ >< P S | O | <
Note: Adult montality (L = live, D'= dead), SB = split brood (singie brood split between two days), CO = carry over (offspring carried over with adult during transfer)..
Concentration: '
% Mortality: Of.
cone: 11.3% : Survival and Reproduction Data
: - : . Replicate number '
_Day : 1. 2 - 3 4 5 6 7 s |- 9 {16 ]
- t Youngproduced . J () | O O 1o O 1o 1O 0 6 6— v
'Adult mortality. L] L — _ _ [ o
2 Young produced ‘Ol 6 5 [o) O O @) O 10 10
' Adult mortality g - (U U s b — - |\ L -
3 | Young produced (o) O (@) O (@) O] O O 6] (T#
Adult mortality Cl i T U]l vl |
4 ~ | Young produced S S 9% h\, S S - NS d
: Adult mortality - | I SO I S [ — — kﬂ
8 - Young produced - N L3 ta | WYy W3 "L l?:_ 0] 1L | 1y
Adult mortality w o A LV B W | U N W R - |
6 Young prodiced A o OO Ol OO o O 10
o Adult mortality t L\ ] - LS [ L- — \_ i
7 .- Young produced | \\, i 12 i vD L) V3] WM IR ] 1T
Total young produced a2 5‘ Zg ] 3\ an | 30 20 2_& zq a3
Final Adult Mortality LD I 1 L R I O
. No-tz: Adult mortality (L =tive, D = dead), SB = split brood (single brood split between two days), CO = cam W_
: . _ Concentration: .
' o ; : S % Mortality: - ‘ ol. |
Mean Offspring/Female: 20.2.
% Reduction from Control-1: | « 2 N7,

Page 38 of 102 . - - SOPATII - Exhibit AT1 1.2, revision 04-01-09
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M Page 3 of 7
H -
8%
N e————
.Species: Ceriodaphnia dubia - :
Client: TVA /Sequoyah Nuclear Plant. Qutfail 101 Date: ___i\-1N.09
coNC: 22.6% Survival and Réproduction Data
— Replicate number - .
Day 1 2 3 4 5 6 z' 8 9 10
.1 Young produced [@) [») [®) [} O Ol O O (@) (@)
Adult mortality L — L\ | L o] |
2 Young produced fa) O1 O (o) e ]o (®) O O | O
Adult mortality \_ o v .- ] ]
3 Young produced 6 O 6 JS ] 9 ==6 O Ol O &)
Adult mortality |\ [ WU [ WS B W [ W D W T - —
4 Young produced o S 9 { o .y (=Y .y g S
. Adult mortality ] _ —— _ — — - (. L
5. | Youngproduced | W | 1\ \{ [ I N S ) 131 1311\
- Adult mortality . | - [\ S W [ W B L - —
6 Young produced g [®) Ol ol OO0 O | 6 Ol
Adult mortality L I B B U BT A U B W B | -
7 Young produced 1 1o L2 1 ") W]y b A\ WS S 8__
Total young produced 22 | 32 41 3232|3232 32| 32| 24
Final Aduit Mortality [ | \— — ] ] ] A\
- Note: Adult mortality (L = live, D = dead), 5B = split brood (single brood split between two days), CO = carry W). -
: ' -Concentration: '
% Mortality: 6-7_
Mean Offspring/Female: 1.9
_ ' % Reduction from Control-1: ~-8.17.
conc: 45.2% Survival and Reproduction Data
. ) - Replicate number
Day 1 .2 3 | 4 5 6 7 8 . 9 | 106
1 Young produced Ol O O O |0 O é Ol O ( 3
Adult mortality L [ W e |- ] ] _ L — (.
2 Youung produced . Ol O 0O | O Ol O O OO - 1O |}
Adult mortality (W) I I T [ [ L | -
3 “Young produced o) &) 0- (@) Ol O o) @) O K6
Adult mortality L o ul u | |\ — | W [ W -
4 Young produced s s o ! ) \o S § |4 “\
' ~Adultmortality [. (| “— | \— | ‘— | - R S . (W D
5 Young produced 1™ | v 1D ] L VL YU v VL] vy
- Adult mortality w !l [\ w | - o | . .
6 Young produced D &) O (@) @) O O [eM ENe} O
Adult mortality NS Y Y - [ — | L N
7 Young produced \S \S_ WSS \E [ v | 17 ] 1S
Total young produced 23| 34| az| 3y | 32| 3v| 36| 2y ax| 32
Final Adult Mortality [V N R U I L - ]\
Note: Adult mortality (L = live, D = déad), SB = split brood (single brood split between two days), CO = cam Wﬁ%
. "} Concentration: o
% Mortality: 07.
Mean Offspring/Female: 3L.%
% Reduction from Control-1: | =~ 1\. L7

Page 39 of 1b2
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Environmental Tusting Solutions, Inc.

Species: Ceriodaphnia dubia

Client: TVA / Sequoyah Nuclear Plant, Qutfall 101 Date: _ {\. 11\~ 04
CcONC: 72.6% Survival and Reproduction Data :
- Replicate number .
- Day 1 -2 3 4 S 6 1 7 8 9 10
1 Young produced Ol O o) O O O O] O O[O
adutmortality ‘| U] \_ [ ] ] U] | ] ] ~]
2 Young produced | (O O[O (0O O 10 01O O r
Adult mortality — O L [ N i — —_ (G L WU s W
3 | Young produced O O 10 CJ;I|r O | O O O O O
Adult mortality e ] ] N ] = | — |
4 Young produced S S oy [‘ " Y 1 S S .
Adult mortality ] ] ] o - — — ]
"5 Young produced ‘| v W VL] Wy [ vy 'Y - \ 1\ ‘
| Adult mortality | - | R { VO D W — ] N | E
6 Young produced O C_S JQ (@) (@) =O 6 Ol OO
Adult mortality U W] ] T B A N [ N | N
7 Young produced \& 1 e | 1Y \& 1o 19 1 SL 14 11
Total young produced A% a4 ad | 32 31| 33 33 a4y | 30 32
Final Aduit Mortality L \— Nl ) N N - - \N— —
© Nore: Adult morulit)f (L. = five, D = dead), SB = split brood (single brood split between two days), CO = cam W).
, _ ' - ' : Concentration:
% Mortality: o1
Mean Offspring/Female: 3%
] % Reduction from Control-1: |.~ {4.2",
conc: 100% Survival and Reproduction Data
: Replicate number
Day . 1 2 3 4 5 6 7 - 8 9 . 10 .
1 Young produced Ol 106 é O 10 0O O |0 1N
Adult mortality | o | U U [« - - o ]
2 Young produced Ol O @) (@) O @) O O O 10
Adultmortality | | U | L oo o] ] Ule
. ‘3‘ Young produced o) O D =5 ol e (@) O
Adultmortality ] \__ | \_ | | o L O o\
4 Young produced < A S b S |S | ?— b b
Adult mortality A L - (I R e S e -
5 | Young produced W v | o \y by X SR IEL CHES)
Adult mortality (. S - ol ot O
6 . Young produced 5“ ==é= O (®) 0O JOL 5- O (@) Oﬂ
1 Adultmortality | N | — | . [ [ - — [ |
.7 | Young produced 1l 18 11 11 T EL e |20 1§ ’r
Total young preduced = 3s ab 3z 31‘, 3;‘ 3 3 g 3L ‘ 34 kY'g
& Final Adult Mortality | [ [ — - - . .
o Note: Adult mortality (L = live, D = dead), SB = s;il-bmpd (single brood spmt;een two days), FIO = cam Wu%
l : Concentration: ]
» % Mortality: Ol
I~ K Mean Offspring/Female: 35.9
. % Reduction from Control-1: { -~ i _J z,
! Page 40 of 102 o ‘ _ SOP AT - Exhibit AT11.2, revision 04-01-09



‘Spec ies: Cerioddghma dubia

Page 5 of 7

Client: TVA /Sequoyah Nuclear Plant, Outfall 101 Date: __ I\-11-04
CONTROL-2 Survival and Reproduction Data
Replicate number
Day 1 2 -3 4 5 6 7 8 9 10
-1 Young produced O] O 6 [») ﬁ O 5_ 5
Adult mortality [ L L - | e S - L
2 Young produced O O O O 6 (@) O Ol 010
Adult mortality Cl O] Uy el -
3 Young produced O (&) (@) O o o) Jg O 0)
'Adult mortality [ L W N e .- o U~
4 Young produced g o} G o e | S d [uy T
Adult mortality (N S N N L [ — - L \__
5 Young produced 3 q 12| 1 i\ \3 12 t3 12, ! .Sn
o Adult mortality . |- (_ _ wl O wl W o - - e
6 Young produiced e le) O O @) O Ol O (@) O
Adult mortality | | | w_ N I
7 Young produced | .\ ﬁ 12 1 V3 |\ 1S | v\ | \S [ W
»Total young produced 2 |21 [0 a% 1 & | 36| a\ |26 | D) 28
Final Adult Mortality : ] — . - . N - - N N
X for 3 Broods SO LUSA ] X TS [T ] < > ~ | > [S4
Note: Adult mortaity (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring casvied over with adult during mnsf!v:r)‘
Concentration: :
% Mortality: O1__
. Mean Offspring/Female: 29 L
conc: 100% Intake Survival and Reproduction Data - S
- .__Replicate pumber ; :
Day 1 2 - 3 v 4 5 6 7 8 9 L
1 Young produced Ol 0 O | O O O 10 O .o [O:
Adult mortality [ S . [ (S .
2 Young produced § 0O =O (@) O b O O O 1O
Adult mortality O ] U A | U L [ [
3 Young produced O o) O O a) O O - e} 01 O
Adult mortality | I wl Wl e u O
4 Young produced Sr o : 41 4 ._i - S q SRS
~ Adult mortality Cl oo IS RS -
5. Young produced Mo e [y ]\ X RIS
Adult mortality C T ' [ - (-
6 Young produced 6 (@) O O @) O O O 1O 10
. Adult mortality A vl vl - — — U ] [
7 Young produced | 14 |\ 11 14 113> 1o | IS (S | IS ™
“{ Total young prot'!uced a2 | as | 3y 20 29 | 33 [ JL | >3 2) )
Final Aduit Mortality [ ™ S S A A — =
Note: Ad.ult mortality (L = live, D = dead), SB = s:m brood (single brood split berween two days), CO = carry over (offspring carried over with adult during transfer), )
: - -} Concentration: : :
% Mortality: : O7.
Mean Offspring/Female: 32.5
% Reduction from Control-2: | =§.1%

Page 41 of 102 |
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TV_A / Sequoyah Nuclear Plant, Outfall 101 - Non-tre_ated

(rCEooe

- November 17-24, 2009
Verification of Ceriodaphnia Reproduction Totals
Envi | Testing Soluti Inc. . . ) . l-
Contro}-1 _ : : ' 72.6%
. Replicate number 1 . Replicate number
Day M T2 T3 T4]sl6] 71819 i0] T Day I 4T3 T3 Tals1 6l 78T io] T
1 ofoJo.loJoJoloJoJo]o 0 1 0oJoJoJoJof[olololo]o 0
2 0] o0JoJloJoloJojolo]lofk o 2 0Jo]Jo]oJoloJoloJlo[lo 0
3 0] 0] ojotoloJololol]lo 0 3 folojojolojojJojojlo] o 0
S 4] 4| a1 4] 51 s]alale] s 16 4 5| st ale6l6] a6 55|51 4 50
5 3110|108 12]1w0]12]12] 121 13] 11 115 5 R Rl BBl 111 125
3 oJoJoJolo]JoJofofJolo 0 6 0] oJo]JoJolojoJotlo|o 0
. 7 5115 12| 1@|12] 3] 1213216 134 7 6] 1716 14] 18] 16 19| 15] 1a] 17 162
Total J§ 32 29| 26| 30| 27| 30] 28|29 31 ] 33 295 . : Total § 33| 34 | 34| 32| 37 [ 33 38| 34| 30| 32 337
11.3% ' : L L 100%
. Replicate number - .. ’ ¥ . Replicate number
Day M 1373 T3]slel s ]9l ™ | Day 4T3 153 Tals5]6] 7189 i0] ™
1 0JoJloj.oJoloJoloJoJ]o 0 1 olofolololojlolololo 0
2 0] 0l o0 oJoJofoJojJolo 0 2 0] o0jJo]oJololofJolo]o 0
3 0Jo]ololoJofloJojJo]lo 0 3 0 Jo]oJoJo]loJoJojo]o 0
4 51 4] 4] a| 4] 5] s5s]-4a]4a]a 13 4 s 1651615151 71516]s6 56
5 Nl wBli2]2]i0}f12] 12 120 5 14| 2| 10] 1313} 12]15] 11] 14| 14 128
6 0lololoJo]JoJoJojJo]o 0 6 0] oJoJoJoJlojoJololo 0
7 6] 14| 12| 14|13 3] 13 14]13] 17 139 | 7 16| 18 | 17 ] 17 | 16 | 19] 161 20] 18] 18 175
Total § 32| 31 ] 28| 31 ] 30 30 ] 30] 281297 33 302 Total § 35| 36| 32 36| 34 ) 36| 38 | 36 | 38 | 38 359
22.6% B . Control-2 )
: Replicate number ’ ’ Replicate number
Day T2 1314151671891l ™ Day T3 73T als el s8] o] ™
1 olololof[ol-oJoJofjo] o 0 i 0oJojojJoJoJololol[o]o 0
2 0] o] oJoJlojoJoJol o] o 0 2 0l olojJo]ololoJolo]o 0
3 0] 0] oJojlojJoloj.o0o]o]o 0 3 0] 0] 0j 0]o]ololojo]o 0
] 4] 5| 4] 4] 61t 4] af 4] 65 46 4 4| 4] 6] 4| a| s a|a]ala 43
5 Taj 1zl 12f 212 nfi3]13]n 121 5 B9z i1il1B3]12]13]12][10 117
3 0] 0] o0]o]olojojol] o] o 0 6 0] o] oJ]oJotojojlol o] o 0
7 4| 16| 13|16 14| 16] 17| 151 13] 180 152 7 14| 14| 12 16| 13] 12] 15] 13] 15| 14 138
Total 32 320120 3232323232327} 34 319 ‘ Total § 31 | 27 30| 32| 28| 30| 31 | 30 | 31 | 28 298
45.2% . o N e ' - . 100% Intake
. ) Replicate number : . : Replicate number ‘
Day T T3 13T 4ls 6] 7819w} ™ P T T73Tals 6l s T o0 ™
1 ol ojoloJoJojoJof oo 0 1 oJoJoJoJoJolol ol o[l o 0
p) 0l o] 0lo]Jo]JojoJolo]o 0 2 0] 0] o0]lo]ololoJlolol]o 0
3 0l ojololoJoloJolo]o 0 3 0JofJoJoJolojolol o] o 0.
4 s1T sl 64516l 5151 a4 49 4 5416151 a4l al a5 alals 46
5 Blial 2|0z 2li2[2] 2] B3] 122 5 Wl BlRli2]12]12 122
6 0l o0Jlo]oJojloJoloflo]lo 0 6 0 o] oJojoJolojo]olo 0
7 5] 15| 15| 171 5] B8L13]17}17] 15 157 . 7 19171714 {13 16§ 15| 15 15.] 16 157
Total | 33 34| 33| 31| 32| 36| 30 ] 34 | 33 | 32 328 Total || 38 | 35| 33| 30 [ 29| 33 | 32| 31| 31.] 33 325




TVA/ Sequoyah Nuclear Plant, Outfall 101
. Non-treated
November 17-24, 2009

Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test
EPA-821-R-02-013, Method 1002.0

0 cp 28vg
oo

Quality"Cohtrol
Verification of Data Entry, Calculations, and Statistical Analyses

)
'~D Environmental Testing Sold\jlons, Inc.

Project number: C s
Reveiwed by: A ’ UL — -
: Al
Concentration . Replicate number - . Survival | Average reproduction Coefficient of | Percent reduction from
(%) 1 2 3 4 5 "6 . 8 o | 10 (%) (offspring/female) variation (%)" | pooled controls (%)
Control - 1 32 29 26 30} 27 | 30 28 29 || 3t 33 100 29.5 o4 Not applicable
11.3% 32 | 31 28 31 .30 "30 30 28 | .29 | 33 100 302 54 24
22.6% 32 L3 29 32 32 32 32 32 S 32 34 100 31.9 38 © 8.1
452% 33 34 33 3t 32 3 | 30 34 33 ] a2 - 100 ) 328 - 51 -11.2
126% 33 | 34 | 34 32 37 33 38 . 34 30 32 100 337 7.0° -14.2
0% 35 | 36 | 32 | 36 4 36 | 38 36 . 38 38 | 100 359 ‘ 53 © 217
Controt - 2 - 31 27 | 30 2 | 28 30 3L, 30 31 28 100 .1 298 ' 5.4 Not applicable
100% Intake 38 35 | 3. 30 29 33 2 | 31 31 33 100 325 8.0 9.1
Outfall 101: ’ MSD = Minimum Signiﬁcaht Difference
Dunnett's MSD value:’ 1.906 - PMSD = Percent Minimum Significant Difference :
PMSD: " 6.5 B . PMSD is a measure of test precision. The PMSD is the minimum percem difference between the control and treatment that can be declarcd stansucally
: Lo ) significant in a whole effluent toxicity test.
Intake: . .
Dunnett's MSD value: 1.676 . Lower PMSD bound determined by USEPA (10‘h peromtile) = 13% .
- PMSD: 5.6 Upper PMSD bound determined by USEPA 9o* percentile) = 471%.

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

USEPA. 2000. Understanding and Accountmg for Method Variability in Whole Efﬂuenl Tox1c1ty Applications Under the National Pollutant Discharge Elimination Program. EPA-833 R 00-003. US Environmental Protection
Agency, Cincinnati, OH.

USEPA 2001a, 2001b. Final Report: lnterlaboramry Variability Study of EPA Short-tenn Chromc and Acute Whole Effluent Toxicity T&st Mcthods Volumes I and 2-Appendix. EPA 821-B-01-004 and EPA-821- B 01 -005.
US Environmental Protection Agency, Cincinnati, OH.

4
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TVA / Sequoyah Nuclear Plant, Outfall 101
- Non- treated
" November 17-24, 2009

Statistical Analyses

: - N Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date:  11/172009 . - TestID: CdFRCR . ' Sample ID:

‘ ] , TVA / Sequoyah Nuclear Plant, Outfall 101
End Date:  11/24/2009 : LabID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: : Protocol: FWCHR-EPA-821-R-02-013 o Test Species: CD-Ceriodaphnia dubia
Comments:  Non-treated . .
Conc-% . 2 . 3 4 - -5 6 7 : 8 9 . -10
Control-1 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 32000, - 28.000 30.000 31.000 30.000 31.000 28.000
©1L3 32.000 31.000 28.000 31.000 - 30.000 30.000 30.000 28.000 ©29.000 33.000
226 32000 . 32000 29.000 32.000 32.000 32.000 32.000 32000 32.000 34.000
452 33.000 . 34000 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 - 35000 . 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
] : o . Transform: Untransformed Rank 1-Tailed " Isotonic
Conc-% - Mean N-Mean Mean Min . Max CV% - N Sum Critical ‘ Mean N-Mean
Control-1 29.500 0.9899 29.500 26.000 33.000 7.366 10 : : ) 32333 1.0000
Control-2 = . 29.800 1.0000 29.800 27.000 32.000 5434 - 10: : : :
Co113 30.200 1.0134. " 30.200 28.000 33.000 5.362 10 - 115.00 - 75.00 ’ 32333 1.0000
226 31.900 1.0705 " 31900 . 29.000 34.000 3.753 10 137.00 75.00 ’ o 32333 1.0000
452 32800 - 1.1007 32.800 30.000 36.000 5.142 10 144.00 © 75.00 32333 - 1.0000
726 33.700 1.1309 33.700 © 30.000 38.000 7.001 10 147.00- 75.00 T 32333 1.0000
100 35.900 C12047 35.900 32.000 38.000 5326 10  153.50 75.00 32.333 1.0000
Intake 32.500 1.0906 32,500 29.000 38.000 7.978 10 o ) ' '
_ Auxiliary Tests Statistic Critical Skew Kurt
" Kolmogorov D Test indicates non-normal distribution (p <= 0. Ol) 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 -
Steel's Many-One Rank Test -+ 100 >100 i 3
Treatments vs Control-1 ' . '
. Linear Interpolation (200 Resamples) .
Point % SD 95% CL Skew
1CO5 >100 - :
IC10 >100
IC15 >100 ,
IC20 >100 :
- 1C25 >100 )
IC40 >100
€50 >100 ,

sqnl0l_11-17-09data
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TVA/ Sequoyah Nuclear Plant, Outfall 101
| Non-treated
November 17-24, 2009

Statistical Analyses

I Testing Solutions, Inc. )
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, Qutfall 101
End Date:  11/24/2009 Lab ID: ETS-Envir. Testing Sol. | Sample Type: ' ~ DMR-Discharge Monitoring Report
Sampie Date: "Protocol: FWCHR-EPA-821-R-02-013 . Test Species: CD-Ceriodaphnia dubia
Comments; Non-treated ' o : '
Conc-% 1 2 3 4 5 . 6 7 - 8 . 9 10
Control-1 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 © 31000 28.000
11.3° 32.000 © 31.000 © 28.000 " 31.000 30.000 30.000- 30.000 - - 28.000 29.000 33.000
226 32000 ° 32.000 29.000 +  32.000 "7 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 32000 - 31.000 31.000 - 33.000
. " . Transform: Untransformed ) 1-Tailed
Conc-%  Mean ~ N-Mean Mean Min Max CV% N = t-Stat Critical MSD
Control-1 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 : :
113 30.200 ©1.0134 . 30200 28.000 33.000 5362 10 -0.840 2287 1.906
226 31.900 1.0705 31.900- 29.000 34.000 3753 . 10 2879 2.287 1.906
45.2 32.800 1.1007 32.800 30.000 36.000 - 5142 10 : -3.959 2.287 1.906
© 726 . 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 © 2287 1.906
Intake ~.  32.500 1.0906 325000 . 29.000 38.000 .7.978 10
Auxnllary Tests ' K Statistic - - . Critical . Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <={. Ol) : ] 1.045023799 - . 1.035 . 0.04119118  0.090545302
Bartlett's Test indicates equal variances (p = 0.46) ) Co 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 1906063607 0.064612326 55.14666667 3.474074074  1.3E-09 | 5, 54
Treatments vs Control-1 . - : : :

sqnl01_11-17-09data
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3 Environmental Testing Solutions, inc.

| TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake

Non-treated
November 17-24, 2009

Statistical Analyses . |

Ceriodaphnia Survwal and Reproducuon Test»Reproductlon

Start Date:  11/17/2009°

Treatments vs Control-2

1676261504  0.056250386

_ Test ID: CdFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Qutfail 101 - [ntake
-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 - B ) . :
Conc-% 1 - 2 3 . 4 5 6 7 : 8 9 10
Control-1 132.000 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
452 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 1-Tailed
Conc-% Mean . N-Mean Mean Min Max CV% - N t-Stat Critical MSD
Control-1 29.500 0.9899 29.500 26.000 33.000 7366 10 '
Control-2 29800 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 . o
Intake 32.50(_) ) 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 dlstnbuuon (p>0.01) 0.951577842 0.868 0.62319944 1.12773217 .
F-Test mdncates equal variances (p = 0.18) 2.563559294 | 6.541089535 :
~ _The control means are not significantly dxfferent (p=0. 73) . 0.350059429 2.100922029 -
- Hypothesis Test (1-tail, 0.05) MSDu MSDp . MSB MSE F-Prob df
Homoscedastic t Test indicates no significant dlﬁ"erences 36.45  4.672222222 0.0120129 i, 18

sqnl01_11-17-09data



TVA/ Sequoyah Nuclear Plant, Outfall 101 - Non-treated
November 17-27, 2009

~
°§ ® Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test
‘:é EPA-821-R-02-013, Method 1002.0
Qo ’ : .
N - 0 ‘ 3 i '
N, Daily Chemical Analyses
3 Environmental Tésting Solutions, Inc. Project number: - 5812 .
Reviewed by: /m_ '
Concentration |Parameter Day 0 Da - - Da Day 3 Day 4 Day5 - Da
Initial Fipnal Initial Final Initial Final . Initial Final Initial Final Initiat Final Initial Final
H (SU) 7.48 7.58 7.63 7.54 7.50 7.71 7.71 7.68 7.55 7.54 7.42 7.57 7.79 - 7.51
DO (mg/L) 1.7
: Conductivity (pmhos/cm)
Control 4 alinity (mg/L. CaCOy)
" |Hardness (mg/L. CaCO;)
Temperature (°C)
pH (SU)
. DO (mg/L) . . . . . i .
1.3%  [Conductivity (umbos/cm) 317 317 313 308 307 303 397
Temperature (°C) 24.9 249 .24.9 25.0|. 24.9 25.14. 24.9]- 24.9 24.7 25.0 24.7 252 24.9 25.1
pH (SU) 7.74 7.57 7.62 7.55 7.56 7.71 1.72 7.68 7.65 7.54 -7.53 7.59 7.61 7.52
DO (mg/L) 8.0 7.7 7.8 7.5¢ 7.9 8.1 8.2 8.1 8.0 8.0 7.9 8.1 8.1 7.8
22.6% . IConductivity (ambos/cm) 299 293 296 288 296 286 280
Temperature (°C) 25.0 250 249 25.0 249 25.1 249 25.0 24.7 - 25.0 24.7 25.0 24.9 25.0
pH (SU) 7.73 7.56 7.61 7.54 7.51 7.71 7.71 7.66 7.62 7.53 7.47 7.58 7.59 7.51
DO (mg/L) 8.1 7.8 7.7 1.6 7.9 8.1 8.2 8.2 8.1 7.9 8.0 8.0 8.1 7.8
452%  [Couductivity (umbos/em) 266 259 258 254 255 254 249
Temperature (°C) 25.0 .250 24.9 25.1 249 25.0 25.0 249 24.7 24.9 24.7 25.0 24.9 25.2
IpH (SU) 7.70 7.56 7.59 7.54 7.48 7.69 7.67 - 7.65 7.60 7.52| 7.41 7.56 7.56 7.48
O mm DO (mg/L) 8.1 7.8 7.7 7.6 7.9 8.0| 8.2 8.2 8.3 - 7.9 8.2 8.0 8.2 7.8
72.6%  IConductivity (smbos/cm) 225 221 ) 217 213 217 211
Temperature ("C) 25.0 248 249 24.9 25.0 24.8 25.0 25.1]: 24.8 24.9 24.8 25.1 249 24.9
pH (SU) 7.67 7.56 7.57 7.54 7.44 7.66 7.63 7.62 7.55 7.48) . 7.32 7.54 7.48 7.46
DO (mg/L) 8.1 7.8 7.7 7.6 8.0 8.0 8.0 8.2 8.1 7.9 8.3 8.1 8.2 7.9
Conductivity (umhos/cm) 181 180 ‘174 i 166 ) 167 168 166
100% Alkalinity (mg/L CaCO,) . 96 66 62
: Hardness (mg/L CaCOy) . 82 110 69
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) - 250 248 24.9 25.1 25.0 252 252 248 24.9 248 248 25.1 24.9 252
bH (SU) 757 7.55 7.57 7.54 7.42 7.66 7.64 7.63 7.52 7.49 7.26 7.56 747 7.46
DO (mg/L) 83 79 7.8 7.6 8.1 8.0 82 8.0 8.1 8.0 8.4 8.1 8.2 8.0
Conductivity (umhos/cm) - 178 179 172 164 167 167 163
100% lotake {Alkalinity (mg/L CaCO;) 66 64 58
: Hardness (mg/L CaCOs) 82 69 73
Total Residual Chlorine (mg/L) <0.10 <0 10 <0.10 _
Temperature (°C) 249 248 249 25.0 25.0 25.0 25.0 24.8 249 ©25.0 25.0 249 25.0 252
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Emilronmental Testing Solutiant, Inc.

5

Species: Ceriodagv hnia dubia ,
. Client: TVA /Sequo ah Nuclear Plant, OQutfall 101

Date: v_ H-11-04

Page 6 of 7

Daily Chemistry:
: _Day
0 - 1 2
Analyst Ob 2 na-
- | Concentration Parameter
pH(SU) X )
DO (mg/L) 28
Conductivi -
(mhosiem)” 325
CONTROL Alkalinity _
- (mg CaCOy/L) L\
Hard
(mg CaCOVL) A0
Temperature °C) | N .4
pH(S.U) _ .99
DO (mg/L) 80
11.3% Conduetivity .
umhos/cm) 31? :
Temperature (°C) -4
pH (S.U) ' 1. -1}, ] i
. godgmg/l.) 8.0 43 %8 1.5 7. .
6% Conductivity :
{umhos/cm) chi n— ~\ 4 Z"qu
Temperature (°C) 90 ' ) R D . 1&‘3 S
Tensu)y 1 293 [ 3ap | el | 159 | 751 | 371
o DO (mg/L) 8. 8 . 7.l 1. .
452% - Conductivity A(o(ﬁ 258
(umhos/cm) . .
Temperature (°C)’ 15.0 15 -0 ﬁj s w9 1.0
pHSUy | 270 . | 250 359 | 14 146, 1A |-
DO (mg/L) e\ <1 e AT . - 8.0
72.6% Conductivity Ny . |Ei(éz, 1712
. (umhos/cm) Zﬁb g
Temperature CC) | 15 O | A2 [ 078 1 wd T3e0 | e
pH (S.U) io? Qo] F5FH1 T4 | 14y AY
e — Ol G
onauctivi :
) (umhos/cm) / g , I 80 y
1000 - Alkalinity
100% (ing CaCOyL) ab
. Hard
(mg CaCOVL) 87
TR chiorine (mg/L) - [ $0..10
Temperature (°C) 3.0 W.& ] M9
PH(S.U) 152 -5‘,63 VS F
DO (mg/L) 6.5 4a | 2@
-} Conductivity : .
; (p‘:!l:hc‘:sc/'cl:ly 170 179
. 100% - AlKalinity ‘ Lb ‘
I . ' Intake ] (mgCaCOyL)
B . o Hardne -
oy Q:gr c';ecscs);/L) §2.
' i TR chlorine (mg/L) <0.1D
Temperature (°C) 4.9 s 24.4
T ' Initial Final Initial Initial Final -
| ! . Page 48..0f102 SOP ATI1 ~ Exhibit AT11.2; revision 04-01-09
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Specles Cerlodaghma dubia

Cllent

TVA / Sequo ah Nuclear Plant, Outfall 101

Date:

Page 7 of 7

1\-11-09

Analyst

Concen-
tration

Parameter

CONTROL

pH (S.U)

339

251

DO (mg/l)

Conductivity
(umhos/cm)

Alkalinity -
(mg CaCOQ5/1.)

Hardness .
(mg CaCO4v/L)

Temperature (°C)

1~\‘\

™A

11.3%

pH (8.U)

234

13.

952

DO (mg/L)

Conductivity
(umhos/cm)

Témperature (°C).

22.6%

pH (S.U.)

| DO-(mg/l)

Conductivity
(umhos/cm)

Temperature (°C) . -

45.2%

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

72.6%

pH (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

100%

pH (S.U)

DO (mg/L)

Conductivity

(umhos/cm)

Alkalinity
(mg CaCOy/L)

Hardness
(mg CaCOyL)

TR Chlorine (mg/L)

Temperature (°C)

100%
Intake

pH (S.U)

DO (mg/L)

Conductivity

{umhos/cm)

Alkalinity
(mg CaCO5/L)

Hardness
(mg CaCOy/L)

TR chlorine (mg/L)

Temperature (°C)

25.0

.y

Initial

1.8

13
0,10
24 .9

.0

o't

250

s e

Final

Initial

Final

Initial

Final

8.0

- Initial

1.2

Final

Page 49 of 102
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[ Testing Solutlons, Inc.
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000 0)
Species: Pimephales promelas :
Client: Tennessee Valley Authority ~ County: Rheat Mmu‘o‘\l
Facility: Sequoyah Nuclear Plant ' , _ Outfall: 101
NPDES #: TN00201688 TN 00UMNSO _
Project#: __ SR\L ‘
Dilution preparatton information: Comments:
Dilution-prep (%) 113 22.6 452 . 72.6 100} Each concentration was UV-treated -
I Effluent volume (mL) 2825 565 1130 | 1815 2500 for 2 minutes to remove pathogemc
Diluent volume (mL) | 2217.5 1935 | 1370 685 0 Interferences.
l Total volume (mL) | 2500 2500 | 2500 2500 | .-2500
: Test organism information: ‘ | Test information:
g - | Organism age: 22.S0 WoURS O\D Randomizing template: |\ V€.
I Date and times organisms | \.1.-0%t V0O : Incubator r'1umber and 38
were born between: shelf location: :
Orgariism source: 1 Aok B fe ke . | Artemia CHM number:  |e ApuMdY
l ‘ ' o Drying information for wetght
» : , determination: :
. Transfer bow! information: | pH= 1.90 S.U. Date / Time in oven: nvul. oq 1330
If ' : Temperature =C_ : Initial oven temperature: bo'C| -
L5 Average transfer volume: 0 : ‘Date / Time out of oven: |}.25-08 | 1350
T - 0. ‘1‘56 . { Final oven temperature: |- ©0°C :
N ! - ' - Total drying time: | 2{HpuRS
EA * Daily feeding and renewal information: _ | _ o
: J Day Date Morning feeding Afternoon feeding | = Test initiation, - |- Sample numbers used MHSW
' ! 1 B o . o renewal, or A R batch
I ¢ ' _ termination . : ‘ o used
. Time | Analyst | - Time | Analyst Time Analyst ~ Outfail 101 Intake -
° Lwned T e | M [ wWzo| A [oaurl.05 .ok | wnald
Ll u-igod | osos| A oo | M | @32 A | cdwn.o8 [ odnnot [w-izAAf
2 | n-14-64 0800 | & Moo | A | 1330 | A | oamik.oh |odind.od | endid
3 | n-20-04 0doo dl e | oA 1233 | M | Awig.® gdwug-od | AR
Yl nu-ed | o800 | A | oo | 4 1330 | H ANZ.04 - oanze.8% - |18
I S Y T : .
! > | nmeod | o800 | A [ Moo 4 [ | 4 lodwp.od  [CAno.08 WA
8 | n-23'd | oo Moo | | ] Wl ewe.od 0wz os  [ividdd |
Tooa-aeq 1330 | 4 ' | | SR
Control mformatwn | Acceptance criteria- ¥ Summary of test endpoints:
% Mortality: . C 07 '<20% 7-day LCsy 21007,
Average weight per initial larvae: -~ | ¢ 802 NOEC ’ 1007
| Average weight per surviving larvae: 0. g0 2 0.25mg/larvae LOEC >1007.
‘ - o : Chv - 21007,
: _!EE RS /0070 -
Page 50 o f] 02. : SOP AT?Of E)éhlblt AIT_?.O.3',' r'eymon Q4-01-09_
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Species: Pimephales promelas _
Cl_ient: TVA /Sequoyah Nuclear Plant, OQutfall 101, UV-treated

Suﬁival and Growth Data

Date:

Page 2 of 6

n-11-04

Day CONTROL 11.3% .22.6%
UV-treated
A ‘B | C | D E | F G H 1 J K L
0 ] o '
ol /0| /o|/0)iolto|ro| o] |10 |10 |10
! 0| o]0 o] 0] [rofro)o om0
2 ol o] | w|olno |[w]in]n]|w]|w©
> /O|(D 10|00 |40 (/0 (D JID ]| /0|0 |
B w1 bl o]olololnlw]n]o
5 0| 10| o] w]iofo o {io |10 [io| 010
6 (o [10 |10 [10 |0 {to|qd|o]of0 | 0] 10
7}- /IO (/O (v|/O|/0|ID |4 | lo] 0] (0] 10 10
A = Pan weight (mg)
Ti lor code:: Adayy T -
Af.a.ﬁycﬁfré.; ' 3 P | T gy 4.0 1408~ 1S, 10 1943|130 34157 1 4e 116;4
Daté: {D-2 45 -0 .
‘B = Pan + Larvae weight _ 4 ‘
-(Anlllga)lyst: hd 22902215 [enub 2201 2282 2242|2334 2108 |euz |22 |2r00 2.2
Date: 12.91-04 ] ) . )
C = Larvae weight (mg) . i . . ‘ - e
TR 2.4 |18 |97 [e.70 | 276|257 [1ed [2.83]148 156 854 | &0k
Weight pe;‘ initial number A . N
:Ca;r::ﬁg,?gn)umber of &‘ ,S.L ’(\N .;‘0 &:QO_ q,l" 'g\ ’é,” ,\£~ ,Q\" i %") éo
larvae ;v o o & o o g | o o oo
Av;rage Percen‘t . . . RE
e | o | 01 0813 | -\an | g0t | o
number of | control (%) : ' s
Iarvae‘m&?' ’

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

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

Calculations and data reviewed: d \

Comments:

Page 51 0of 102
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i Testing Sol Inc.

Species: Pimephales promelas
Client: TVA/ Seguoyah Nuclear Plant, Outfall 101, UV-treated Date: 11-11-04
: ‘Survival and Growth Data '
Day 45.2% ‘ 12.6% 100%
M N 0O P Q R S T U - \' w X

0 (0| |10 |w]|to]| | |i0]to]to oo
b TN RTINS RIS R Y R RN R
2 S YN R N I Y
3 0| 10| 10| sof o | 1ofic |00 i0]i0
) w10 |w|o]m|m]io]io]w]o|w©
> jolto|10[10]ielie|ioltofw]o] 10]t0
s o010 {to |iolealn | rofro |0 [to |0 |40
7 yre

- /oo 1010 o | |10 [ro] o] 10|10 |0
A = Pan weight (mg) ’ ' ' '

Tray color code:: Az&:{g ' : o . : .

Analyst: _ 9% P13-84 (13.27 14.92 1 1330133511347 1487 {1307 |12 [4- Gt {1466 |15 39
Date: ID-234-04 ) - .

B =Pan + Larvae weight

(mg) . ' : N . -
Analyst: j?& 2008 (23 30 T2z f2228 |azz 2343 ez f2043 fzza 12Y4.05 M0,
.Date: \ - 04 . ; . »

C= Larvae weight (mg)
=B-A" ’

1;1.4 k.nb_- §.28 ‘g;s le .20 _4|.1S &.56 (6.4 175 [1.51(4.%9 g1]

Weight per iniitiat number : ) : . ; A

of larvae (mg) =~ /\,e\ ‘Bv Q;\", Q,\OL, cg\o ,<\L, ‘-'bL,\o @\\ '{\lq _ '\é\ o\'g\ %\0 ’
= C/ Initial |.1umberoflarvae o o o o o o' o o o o ' O Q9
Average Percent - _ : 1 ' ) .
et | 0808 [ ~ont | ok | qqn | otas | -qan,
number of (%) - ‘

‘ larvae!mE!

- Comment codes: ¢ = cléar 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:” 4&_

Comments:

Page 520f 102 | : | ' SOP AT20 ~ Exhibit AT20.3, revision 04-01-09
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| Testing Soluti Inc.

Species: Pimephales promelas

Cllent TVA/ Seguoxah Nuclear Plant, Outfall 101, UV-treated Date: ~ 171-0!

Survtval and Growth Data '

Day 100% Intake
Y Z AA BB
0 |
10 | 0] 0[/0 }
1 : . B
: IO ] /0]|/0
2 - < c oy
| 10|10 16| (D
3 T
B /o | /0|10 (1O R
4 TXECARLRELS
5 : L
/IO(fD |/0 | /0D
6
{01010 |10
- - .
15|10 |10 | 1D}
A =Pan welgllt(mg}U )
Tr I d s o
anayst: e 2 Niso (13,00 |1573 e
Date: Jp-24 - 0‘(
i B = Pan + Larvae welght
(mg) )
Analyst: 2333 [20mz |2353 {zosb
l Date: Mw57.51- 04 ’
| .} C = Larvae weight (mg) .
] o 43 1261180117
| Weight per initial namber A E
‘ ) 0 \Y
(' :fcla/r ;::ﬁ(anlj'ﬁ)u'mber of larvae %\ )\'\:o ’\% ’ '(\
‘ Y e o (SN
| Average . Percent )
veight pe ducti . .
, ::itgil e _ ;:o;ccool:‘trol 0.112 3_‘7'
" ‘numberof © | (%) B
larvae smEP

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

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

' Calculations and data reviewed: &_

Comments:

Page 53 of 1 02
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\) Environmental Testing Solutions, Inc.

* TVA / Sequoyah Nuclear Plant, Outfail 101
UV-treated o
November 17-24,2009 - ’

Ptmephales promelas Chromc Whole Effluent Toxicity Test .
EPA-82l R-02-013, Me(hod 1000.0

Quality Control
Venﬁcatlon of Data Entry, Calculatlons, and Statlstlcal Analyses

5812

N Project number:
. Reveiwed by: -
. _ Not for Compliance A Internal Lab vy QC ) =
Cosceatration (%) Replicate | Initial aumber of |Fical asmber of tarvae| A = Pan weight' B=Pan+Larvae |Larvae weight (mg)} Weight / Sarviviog Mcan weight / Coefficiens of variation | Weight / Initial ummber | Meas survival Meap weight / Coefficient of Perceat redactios from
larvae . (mg) weight (mg) ~A-B osmber of larvae (axg) | Sorviving numberof | Odenn weight por curviving of tarvac (mg) T (%) Initlal mamber of | variation (Mems weight coatrol (%)
. : . larvae (mg) nmzmber of borvae) (%) ’ \arvac (mg) per {aldial number of barvae) .
. 4
A 10 - 10 14.32 22.80 - 8.48. 0.848 . 0.848
B 10 10 14.97 22.15 7.18 0.718 0.718 .
Control C 10 10 12.74 2046 7.72 0772 0.802 81 0.772 1000 0.802 87 Not applicable
D 10 10 14.11 2281 8.70 0.870 0.870
E 10 10 14.06 22.82 876 0.876 0.876
y ' | 2 10 10 14.05 22.62 8.57 0.857 0.857
Y -
1% G 1o ) 15.70 2334 7.64 0849 0834 63 0.764 78 05813 77 14
H 10 10 14.43 2198 7.55 0.755 0.755
1 10 10 13.63 21.12 7.49 0.749 ] 0.749 ]
. J 10 10 t4.15 22.11 7.96 0.796 0.796 -
o,
12.6% K 10 10 12.46 21.00 8.54 0.854 ' 0,'80‘ 54 0.854 1000 0.301 54 0.1
L 10 10 13.82 21.88 8.06 0.806 0.806
i M 10 10 £3.84 21.08 ~ 724 0.724 0.724
N 10 ‘10 13.27 21.43. 16 0.816 0816
o .
452% o 10 10 14.92 23.17 25 0.825 . 0.808 74 0.825 . 100.0 - 0808 74 07
P 10 10 13.36 22.01 65 0.865 0.865
Q 10 10 13.35 2225 890 0.890 . 089
R 10 10 13.47 . 21.22 175 0,775 0.775 )
726% S 10 10 14.87 ° 23.43 8.56 0.856 0834 60 0.856 1_00.0 0834 6.0 40
T 10 10 13.07 21.21 8.14 0.814 0814
U 10 10 13.18 20.93 7.75 0.775 0.775 R
\4 10 10 14.61 22.18 157 0.757 0.757
160% W 0 10 1366 5405 339 0939 0.835 10.1 0939 100.¢ 0.835 ) 10.1 .-4.1
X .10 10 15.39 24.06 8.67 0.867 0.867
Y 10 10 15.40 23.53 3.13 03813 0.813
Z 10 10 13.16 20.42 7.26 0.726 . 0.726 -
9,
100% lntake . vy 10 o ERE] 2353 780 0780 0772 46 0580 100.0 0.772 4.6 37
BB 10 10 12.86 ~ 20.56 7 1.70 0.770 0.770
 Qutfal 101; MSD = Minimum Significant Diffe - S ' - :
Dunpett's MSD value: T 01075 PMSD = Percent Minimum Significant Difference :
PMSD: 134 PMSD is 8 measure of test precision. The PMSD is the mlmmum percent difference bctween the comrol and t that can be declared statistically significant in a whole effluent toxicity test.
Intake; . .
Dunpett's MSD value: 0.0764 Lower PMSD bound determined by USEPA (10th percentile) = 12%.
PMSD: 95 Upper PMSD bound determined by USEPA (90(h perccm:de) 30%.

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

USEPA. 20013, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1'and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cix;t:innali, OH.
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TVA / Sequoyah Nuclear Plant, Outfall 101
‘ | UV-treated "
ANovember 17-24, 2009

Statistical Analyses

.Q@QO;

3 Environmental Testing Solutions, Inc.

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  11/17/2009 ) TestID: ~ PpFRCR Sample ID: TVA / Sequoyah-Nuclear Plant, Outfall 101
- End Date: 11/24/2009 Lab ID: ETS-Enwvir. T‘esting 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
: 113 0.8760 7 0.8570 0.7640 < 0.7550 o
22.6 0.7490 0.7960 0.8540. 0.8060
452 0.7240 0.8160 0.8250 0.8650
72.6 0.8900 -  0.7750 0.8560 08140
100 0.7750 - 07570 0.9390 . 0.8670
Intake 0.8130 0.7260 0.7800 0.7700
. . : Transform: Untransformed : 1-Tailed . Isotonic
Conc-% 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 - .4.8540 5374 4 0.017 2410 0.1075 0.8153 1.0000
45.2 . 0.8075 .1.0069 - - 0.8075 - 0.7240 - 0.8650 7.381 4. -0.123 2410 - 0.1075 0.8153 1.0000
72.6 08338~ 1039, 08338 © 07750 0.8900 - 5.997 4 -0.712 2410 0.1075 0.8153 1.0000
100 . 0.8345 - 1.0405 0.8345 0.7570 0.9390 10.150 4 -0.729 2410 0.1075 0.8153 1.0000
Intake 0.7723 . 0.9629, - 0.7723 . 0.7260 0.8130 4.648 4 o ) ’
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) : - S 1.50255847 15.08627224 '
Hypothesis Test (1-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
- IC0S - >100° -
ic1o >100
IC15 : ->100
1C20 >100
. IC28 >100
" 1C40 >100

IC50 >100 :
N i sqnl01_11-17-09data-uv -
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TVA/ Sequoyah Nuclear Plant Outfall 101 - Intake

‘3 ‘Environmental Testing Solutions, Inc.

- UV-treated -
November 17-24, 2009 _

Statistical Ahalyses

Larval Fish Growth and Survival Test-7 Day Growth

-11/17/2009

Start Date: TestID: PpFRCR ~ Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
End Date:  11/24/2009 LabID: - 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 v ! - - '
Conc-% 1 . 2 -3 4 .
D-Control 0.8480 . 0.7180 0.7720 0.8700
113 0.8760 0.8570 0.7640 -0.7550
22.6 . 0.7490 ‘ 0.7960 0.8540 . 0.8060
45.2 107240 -.0.8160 0.8250° "  0.8650
" 726 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
_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 1.0137 0.8130 0.7550 0.8760 - 7.672 4
226 - 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 © 7381 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 T 09390 . 10.150 4 -
Intake 0.7723 0.9629 0.7723 0.7260 0.8130 © 4.648 4 0.7‘56 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 (1-tail, 0.05) ) MSDu, MSDp MSB MSE F-Prob df

Homoscedastic t Test indicates no 51gmﬁcant differences
Treatments vs D-Control :

0.07642232  0.09528968 0.001770125 0.003093458 0.478019476 1,6

' S - ' sqnl01 - 11-17-09data-uv



TVA/ Sequoyah Nuclear Plant, Outfall 101 - UV-treated
November 17-24, 2009

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

Daily Chemical Analyses

Project number:

\3 Envlronf'nentalTesting Solutions, Inc. o . . 5812
' . ' ’ ‘ : o Reviewedby:[q /w—/
Coucentration |Parameter . Day 0 : Day 1 Day 2 Day 3 Day 4 - Day 5 Day 6
- _ Initial Final Initial . Final Initial Final Initial Final Initial Final Initial Final Initial Final
H (SU) 7.65 7.50 ~7.61 7.39 7.58]. 7.41 7.68] - 7.53 7.62 7.22 " 7.53 7.19 7.61 7.19
DO (mg/L) 8.0 7.7 79 74 79 73 32 8.1 7.9 7.3 8.0 6.9 79 6.4
: --- [Conductivity (zmbosicm) 332 330 321 320 320 312 313
Control - [Aikalinity (mg/L CaCO,) 61 62 61 61
Hardpess (mg/L CaCO;) 90 88 90 86
Temperature (°C) -25.0 24.8 © 249 24.7 24.7 24.9 248 24.7 24.8 24.9{. 24.8 248 24.7 24.7,
FH (SU) 7.64 748] - 1.63 7.39 7.59 7.39 7.68 751 7.63 7.16 7.54 7.19 7.61 7.18
L - 77 76 8.0 73 79 . 74 8.0 76 78 7.3 7.9 70 ~80] - 69
3% Konduttoity ko) ST o o oo o N
Temperature (°C) 251 - 246 2409 249 . - 249 25.0 25.0 24.8 24.8 246 248 24.8 24.9 24.7
{pH (SU) 7.63 749 763 7.40 7.57 7.38 7.69 7.52 7.62 7.16 7.53 7.18 7.60 718
‘ DO (mg/L) 7.8 7.6 8.0 73 7.9 7.1 8.0 77 7.9 73 7.9 71 8.1 71
226%  IConductivity (umhos/cm) 299 29 293 292 292 290 291
" Jremperature cC) 251 . 246 25.0 24.9 24.9 24.8]. 25.0 248 248 24.6] 24.8 248 24.9 24.7
pH (SU) 7.61 7.49 7.62 737 7.53 7.36 7.68 748 7.60 7.16 7.49 718] - 7.59 7.15
: DO (mg/L. . 79 75 8.0 72 79 7.1 3.1 7.7 7.9 73 7.9 7.0 8.1 7.0
45.2% Coondl::ctiv)ily (ambos/cm) 264 262 261 259 273 270 266
Temperature (°C) 25.2 24.7 25.0 24.8 25.0 28] 250 248 248 24.8 24.8 247 . 249 - 247
H (SU) 7.59 747 ~7.62 7.35 749 734 7.65 7.48]. 7.53 711 743 7.19 7.57 7.15]
" 1DO (mg/L) 8.0 74 8.0 72 8.0 73] 8.1 77 7.8 73 8.0 6.8 8.1 6.9
726%  [Conductivity (umbos/cm) - 220 223 218 214 217 217 215
* [remperature ¢C) : 252 24.7 25.0 24.8 25.0 25.0 25.0 246 24.8 24.8 25.0 24.6 25.0 24.9
H (SU) 7.56 7.44 7.57 ~7.38 7.44 730 7.62 7.47 7.51 7.09 737 7.16 7.52 713
DO (mg/L) . 80 7.6 T 8.0 73 8.0 71 8.1 78 8.0 73 80 69 32 6.9
e Conductivity (pmbos/cem) 181 181 171 171 169 169 170
100% Alkalinity (mg/L CaCO;) | 68 62 58
) Hardness (mg/L CaCO;) 78 78 65
Temperature (°C) 253 247 252 24.8 25.0 24.8 252 247 24.9 24.7 25.0 2490 251 24.7
SH (SU) 7.49 7.44 7.60 737 7.44 731 ~7.61 747 751 710 737 7.07 7.52 7.09
DO (mg/L) 3.3 7.1 8.0 73 8.1 73 8.2 78 8.0 72 8.2 6.9] - 8.2 6.9
- IConductivity (umhos/cm) 131 189 168 169 160 164 168
- 100% lntake Ty qjinity (mg/L CaCO;) 66 60 64
Hardpess (mg/L CaCO;) 78 69 69
Temperature (°C) 252 245 25.0 24.8 25.0 24.8 25.1 24.6 25.1 247 29] | 246 24.9 24.8
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g E I Testing Solutions, Inc.

Species: Pimephales promelas Date: _ u-n-'o‘\

Client: TVA /Sequoyah Nuclear Plant, Outfall 101, UV-treated _ L ] W

Daily Chemistry: o

, : Day -
0 1- ' 2
Analyst : w,i : p‘(_*) . ] .
Concentration ] Parameter
{eH(.U) -y [ A 1.
onductivity ]
CONTROL | (imlosim) 332 SLS) 22
; :
_UV-tvreated (mg CaCOy/L) o\ L.
Hard _ _
s | 4o | 58
Temperature (°C) 1S . IR 4. . 214N .
pH(S.U) 2;;@7 246 A3 | 1> 199 | 2.3
s DO (mg/L) 22 av. a) 7. . A
1.3% Conductivi ;
(gr:l‘hos/cm‘)ty N 32 3071
Temperature °C) EJ wl.b 244 | w™.9q wMEa S0
PH (S.U) T3 | 749 | 23 | 1HM0 | 151 | A36
2'26. 2O (mg/) 1.8 . 6o 1t 13 3. 5.0
6% Conductivi
[Condociis™ 1 39| A0 293
Temperature (°C) 5.\ W.e 15, w4 'L‘-{.l WM.
pH (S.U) c%f% .49 Y2 | 131 7.5% | +30 |
) DO (mg/L) , 80 7.2 1.9 YR
5.2% Conductivi
(p‘x)rl:h:sc/clr‘r’ll)ty ﬂ(ﬂ 4 Waz 20! .
Temperature (°C) S.1. 1M1 5.0 W .& 1s.D° W&
pH(S.U) ’-} 39 1 .4 Q2 | 7:35 | 149 2.34
: | DO (mg) - &2 . 20 | 12 ] 680 | 4.
72.6% Conductivity PN
' (umhos/cm) A80 aaa IS} )
Temperature (°C) 1S 4.1 1350 1 .8 8.0 [ S0 ‘
pH (S.U.) 3 24y | 2.5 3 13 199 | 230
DO (mg/L) 1N B £ 21.% 8.0 .|
Conductivity . - i
| Gumhoylm)” 191 18| 171
o Alkalinity ' .
100% (e CaCOWL) b& [
Hard . . -

C o |msGcon 8 &

Now Tsaved —> T TR chiorine (mg/L) | £ 0.1D 40.10
Temperature (°C) 1 <291 L M E 18.0 -8
pH(S.U) ZXp 0 | 131 | 14q !
DO (mg/L) 0 1.> A
Contuctivi

| (mbosiom) 184 18
100% Alkalinity
" Intake (mg CaCOy/L) LO
. Hardness . lod\
: {mg CaCO4/L). =

~on TReATed —» | TR chlorine (mg/L) 0.10

Temperature (°C) ;S 5.0 24.4 5.0 £
o Initial Final Tnitial " Final Initial Final
Page 58 of 102 SOP AT20 - Exhibit AT20.3, revision 04-01-09 |
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Testing Solutl, Inc.

Analyst

Species: Pimephales promelas

Client: TVA / Segquah Nuclear Planti Outfall 101i UV-treated

Page 6 of 6

Date: i-11-04

Concen-
tration

Parameter

pH (S.U)

DO (mg/L) _

CONTROL

Conductivity
(umhos/cm)

UV-treated

Alkalinity
(mg CaCOyL)

Hardness
(mg CaCOyL) .

Temperature (°C)

pH (S.U.)

DO (mg/L)

11.3%

Conductivity
(umhos/cm)

Temperature (°C)

pH (S.U.)

DO (mg/L)

22.6%

Conductivity
(umhos/cm)

Temperature (°C)

pH (S8.U))

DO (mg/L)

" 45.2%

Conductivity
(umhos/cm)

Temperature (°C)

pH (S.U.)

DO (mg/L)

72.6%

Conductivity
(pmhos/cm)

Temperature (°C)

pH (S.U.)

DO (mg/L)

Conductivity

- | {(pmhos/cm)

100%

Alkalinity
(mg CaCOy/L)

Hardness
{mg CaCOy/L)

TR Chiorine (mg/L)

NON-TREMED:

Temperature (°C)

pH (S.U.)

DO-(mg/L)_

Conductivity
(umhos/cm)

100%
Intake

Alkalinity
{mg CaCOy/L)

Hardness
(mg CaCOy/L);

lon THeATe -

TR chlorine (mg/L)

Temperature (°C)

T

8.4

Page 59 of 102
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Page 'j 5 -

_ Page | of_lI
| Testing Soluth Inc. . o
Total Residual Chlorine .
(Orion Electrode Method, Orion 97- 70)
Matrix: Water, RL =0.10 mg/L
o : © Meter: Accumet Model AR25 pH/Ion Meter
Analyst | (Qd : , lodide reagent: | ThIZ357
Date analyzed | |}\-{7-0G . o © Acid reagent: | T-p)p 243
alibmtioﬁ.- - ' L S '
G nh SR . 0.10 mg/L_ 100 mg/L Slope
Reference standard number TASS LT3 m\;sﬂlg : -\.‘9_&-/,

Note: For samples with a residual chiorine 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%)
T INSSWD | 0.50 oMl ___qu.2/
Duplicate sample precision: .
Sample ‘Sample ID - " Sample characteristics Residual chiorine | %RPD = {(S - D) /[(S+D)/2}} x 160
number ] e . _ _ng/[j) (acceptable range = + l%)
. o4 Sunterra- ¢ff 50.034 (R
J - . . .
: L » Duplicate N D 0.040 _— B
Samle measurerhents: v . ] A L
Sample . Sample ID Sample characteristics . Residual chlorine
number - ) ' . 5 (mg/L)

» ___Reagent Blank e L0.0094|
0% 0D swwa-im{i ___|deav,Nacolor, fases | <08
6110\ fwwxg | cleay,w) part,nN0colOr - | <o-ooiTl
0a\te 02— IPAE- EWI 2 sﬁgmgu_ggﬂwt pathe tan | £0-00403
oAl OV IPATY-DSN-owk OO Isligrdtydloudy; pa l—t‘HJN .0.0250
041141, 0 2= u)ilm'wam.\l , |cteay ‘Dcut{—aw - £0.001sY

641111.05_|SQN-161=TOX A ldear ﬂlfmuats Joale tars | ©-00200
0A1111. Ok [SON ~INETOR __lctear, nio color L.6.00152
- 1o
: — R
No}e: All samples were analyzed in excess of EPATecommended holding time (15 minutes) unless 'Otherwise noted;
Laboratory control standard: . L
Reference standard ‘“True value (TV) Measured value (MV) % RS.=MV/TV x 100 -
number (mg/L) (mg/L) (acceptable range = 90 to lvll)%)
TNSSW13 050 0.411 a5 4/

Reviewed by X
Date reviewed | 1\~

n.og

Page 60 of 102" - f | ' SOP C8 - Exhibit C8.1, revision 09-01-09
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Environmental Testing Solutions, Inc.

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

Matrix: Water, RL = 0.10 mg/L

Analyst

350

Date analyzed

1-1A-09

Calibration:
RN LSRN 0.10 mg/L 1.00 mg/L “Slope
Reference standard number [ Trossun3 TOVSSWT3 - \-tq.g'/-

Meter: Accumet Model AR2S pH/lon Meter

' t

. Page QS
Page | of [ '

TAe35T1
TINRBS3

lodide reagent:
Acid reagent:

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

Laboratory control standard:

" % RS=MV/TVx100

Reference standard True value (TV) Measured value (MV)
numbe!' (mg/L) ) (mg/L) (acceptable range = 90 to 110%)
TRNSSWTD 0.50 0.510 102.0/.
Duplicate sample precision: : : -
Sample Sample ID Sample characteristics. | Residual chlorine | %RPD = {(S - D) /{(S+D)/2]} x 100
: number _ _(mg/L) " (acceptable range = £ 10%)
ONlG o2 |SwoeeNy  Jolects ol | © ¢OOHZS
‘ o Dupﬁcgte D co.com) .———-————\Lﬁ
Sample measurements: .
Sample ' Sample ID Sample characteristics Residual chlorine
, 'nber . m
e Reagent Blank £0.009N
04d.03 |y iimington WwTD _ {ciear, pale fan o000Rst
LK. ol 'Bludamw:tw s’mm aear, toan = O"wéuu
0941805 | PAF- DSN-001 SlighHy cloudy, pol-etan 0.0lpZ -
07111603 [SON-|01-ToY.-ByA ceay, Mo coloy <0.00533
91118.04 | SON-imt. TOX Slml\:\mcmw“’lmxthm}ehN £ 0-00410
118 .0 PAT-RWI B SUgLﬂq uoudué/mut\dcs,mle topn | & 0315
= B
Note: All samples were analyzed in excess of EPA recommended holding time (15 .minutes) unle_ss otherwise noted. .
Laboratory control standard: B .
Reference standard "~ True value (TV) " Measured value (MV) % RS=MV/TVx100
number " (mg/L) ) (mg/L) (acceptable range = 90 to 110%)
ENSS1? 0.50 0502 LOOY A
‘ Reviewed by | A
Date reviewed “4-74- 09
Page 61 of 102 "SOP C8 — Exhibit C8.1, revision 09-01-09
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Page {  of |
° . — :
‘|
.
J i
| ‘Total Residual Chlorine
(Orion Electrode Method, Orion 97-70) :
‘ Matrix: Water, RL =0.10 mg/L ' -
- Meter: Accumet Model AR25 pH/Ion Meter -
Analyst AB ) - A lodide reagent: | vp Y2 3571
Date analyzed | | [-u_oq o ' . Acid reagent: | T°NJ12.353

 Calibration:

IR~ 0.10 mp/L 1.00 mg/L, Slope
Reference standard number ' :ENS&Q]S —-40.1/.

' Note: For samples with a residual chiorine 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) (acceptabie range = 90 to 110%) |

‘_ v‘gigs:q_—‘a , - 0.50 Ocipo , : \m,o/.. ,

- Duplicate sample precision: . )
Sample - Sample ID Sample characteristics | Residual chlorine

%RPD = {(S - D) /[(s+b)/2]} x 100

number : < ' - __ (mg/l) (acceptable range = + 10%)
om\wﬁs‘”éa‘;&”&.ﬁ : S L0.00BQQ
L Duplicate B D . 0.00%305 v Y
: S&mple ;neasurements: ' A
Sample - Sample ID i . Sample characteristics Residual chlorine
ML - | mg/L)
N Reagent Blank I DL £ 0.00868
AN - O\ JSweeny . |dearmitictes, o color | O
oo -0t yimigto - jCleay,Paletan. - C ¢0.00084]
o2 @ 1) e Rijer-Trsdream gmxiu‘*’lmxhdesLTaN 0 OOOHMG
ANL0.07 AF-RWE-C o “n“d! ' w‘g![ ” les m k +0.N 0.00213 |
0411720 . O I'PAF-DEN- OOL & cleow, mrhues.mkdm\l ] o.o0e8B
091120 .05 [SAN- TNb-TIX__ Cltwl.m)/b\d&s patetan | «0-0040B
09120.04 | SEN-101-TOXA | cleav,nNO coloy ¢ 0-00281

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

Laboratary control standard:

Reference standard . True value (TV) Measured value (MYV) % RS=MV/TV x 100
number - (mg/L) (mg/L) {(acceptable range = 90 to 110%)
EEEQ ™ :”-\3 ' 0.50 0.442 Qg 47
. ‘ - h -
Reviewed by A
Date reviewed 1-2\-0%
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SOP C6 -

' : Page (P
L I
i _ g Page ' _of 3
3 [3 | Testing Sol Inc.
' Alkalinity (SM 2320 B)
: - Matrix: Water, RL = 1.0 mg CaCOs/L o
Analyst IALA © - Time initiated | HASL
' Date analyzed | |\.\S_ (3] Titrate samples to Time completed | g4 |
: | ~  pH=4350S.U.
- Titrant normality and multiplier determination: ; : -
. pH of .| Normality - Normality (V) of H,SO, pH Factor or Multiplier
Deionized Titrant check Begin | End | Total = (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 ml sample
water reference | standard ml ‘ml mi . =028 =Nx 500
=4.5S8.U. number number (E) ‘| (acceptable range = 0.0180 - 0.0220)
' 46 |19 [ 1AsSI0d [pO. | 20| 120 0.0205 104
PRGNS "]
Labb%g"w mnpao ;0 0s0 : ) .
' Reference standard True value Sample : AlKkalinity (MV) % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
: (mg CaCOs/L) | . (mi) m | ml ml | =90 to 110%)
' INSs T34 100 10 Tzo [as]as | o4 0 Q.01
Duplicate sample precision: - » :
: - Sample | Alkalinity %RPD = ,
' Sample “Sample D volume | Begin | End | Total | Multiplier | (mg CaCOyL) | -{(8- D}/{(§+D)2]} x 100
number : ’ (ml) . mil ml mi '  (acceptable range = = '10%)
12064 | MHS K20 (00 A5 (894 |64 | w8 |° Wl
: i D .
l d Duplicate (B) x| ﬂ/"}}-{ B 351 501 { VR —
" Matrix spike recovély: '
. Reference standard | Spike value Sample : ’ : Spike alkalinity (A)
number | V) volume | Begin | End | Total | Multiplier (mg CaCOs/L)
. (mg CaCOy/1) (ml) ml mi mli :
l ws SF2aY 0] {00 [A94 (362 08 | fld 110
" Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
. {mg CaCOy/L) =75 to lZS“@)
A , AR 49 ’ a8.01.
l - Sample measurements:
- : , Sample volume | Begin | End | Total - Alkalinity
Sample number Sample D . (ml) ml_- m| r'n_l 4 Multiplier ‘ {mg CaCOy/L)
l WA | S H20 0 282 442 | bo| o4 L2
409 I 00 |56 |50 o
M.09-09 | Sad Sw 2913|460 | 103 110
I PO SNl LPe 5.0 |28 30 31
leditn.o3 [ cutes l 9.3 |5 |02 2.1
N | sdllnof [ERm-pust | 6D |95 205|105 @) 220
6411,0.0% | Foywoo! 1 100 |0 43| AT 28
I Lotwz.o L 1 =z | F lasa a'lco A
Lodwd.oy 1 3 1 454 [gez 29
"Reviewed by: r_—m ‘Date revxewed _
. Page 63 0f 102 _ :
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Alkalinity (SM 2320 B)

Matrix: - Water, RL = 1.0 mg CaCO,/L

,vl-)age, (? '
Page 2 of 3

Analyst | Ay Time initiated \
Date analyzed | {\. |5 (% Titrate samples to ~ Time completed <
| | pH = 4.50 S.U.
ity and multiplier determination: : :
pH of ' ormatity———___| Normality (V) of H,SO, pH Factor or Multiplier
Deionized Titrant check Begin Tﬁ"\’h&H = (5 ml Na,CO; x 0.05)/E = (/N x 50000)/ 100 ml sample
water reference /| standard ml | ml. | m | =0,25/E o =Nx 500
=4.58S.U. number number : (E) | (acceptable range = 0. :
Laborato‘ry control standard: . .
Reference standard True value Sample I S Alkalinity (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CaCOs/L) (ml) ml ml ml =90to 110%)
~ INssa 100 100 | 262 333 9.5 [0Y A9 q4.0'/,
Duplicate sample precision: ) ) : o
: Sample : . ’ Alkalinity . %RPD =
- Sample Sample ID volume | Begin | End | Total | Muitiplier | (mgCaCOsL) {(S - D) /{(S+D)/2]} x 100
number . (ml) mi ml mi ’ : (acceptable range = +.10%)
Aauann Shaea~ 100 00 L3 |-.‘? IOA s - \6
Dupli B : D ;
uplicate (B) 4 Lq’ 32 l.,s ~ ’ o ‘ o
Matrix spike recoveryf ' not enosntudapl- mmm .
‘Reference standard | Spike value | Sample . ) ' Spike alkalinity (A) -
number . (8V) volume | Begin | End | Total | Multiplier ~ (mg CaCOyL)
. - (mg CaCOy/L) {ml) ml | mt | ml L ,
(NSssA3Y | pp 100 hF  [3d w3 | 10y ko
‘ Sample alkalinity (B) Measured spike value (MV) % k= MV /SV x 100
" (mg CaCOy/L) MV=A-B (acceptable range
i (mg CaCOy/L) =75 to 125%)
S _ W 50 i00.0l:
Sample measurements: . : :
- L Sample volume | Begin | End | Total _ Alkalinity
Sample number __Sample ID (ml) -ml ml ml Multiplier. (mg CaCOy/L)
ouxnn Pir.dey oo 80 1a3 | 1.3 oy | i
Rivkiven Bodg| 43 (%6 | 0.5 3.z
Wl Ry Bl ey l1o.0 | W@ Lw !
B Kivr Stoam | Wy [12d 0O 33
ke R St 24 Ba |15 | o
~LegB0  [Ywin T Ro | S| 13 1%
Yse) T 5.0 |1 | 2.0 21
o582 T3 A 1006 | ol 4.2
weses L Y l@ezl@elid | 115
» Reviewed by: [ A ] Date reviewed: —

" Page 64 of 102
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Environmental Testing Solutlons, Inc.

Analyst

JABA

Date analyzed

ll' )S-L‘ﬂ

Titrant normality and multiplier determmation

Alkalinity (SM 2320 B)

Matrix: Water, RL = 1.0 mg CaCOs/L

Titrate samples to
pH =4.50 S.U.

Page 1@

Page 3 of D
Time initiated |
Time completed L

SOP C6 — Exhibit C6. 1, revision 06-29-09

pH-of _ Normality : Nermality (V) of H:SO, pH Factor or Multiplier
Delomzed Titrant in | End | Total = (5 ml Na,COj; x 0.05)/E = (N x 50000)/ 100 ml sample .
water reference | standard ml | i | =025E ‘ =Nx500
=4.55.U. | number | number (E) | Tateeptable cange = 0.0180 - 0.0220)
el
Laboratory control standard} : '
Reference standard | True value | Sample Alkalinity (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier | - (mg CaCOsy/L) (acceptable range
: (mgCaCOVL) | (ml) | mi ml mi_ =90 to 110%)
INSS 334 100 | 190 Jpy |h2 | | loy -100 10007 -
Dupli até sample precision: ' . ,
' k ample ' Alkalinity %RPD =
-Sample Sample ID volumé T-Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /[(S+D)/2]} x 100
number (ml) ml m 1 i . . (acceptable range == 10%)
405 ['sabtsw | 00 |32 | M
d Duplicate (B) ‘ K| : 4
Matrix spike recovery:
Referenice stamdard— value Sample . : Spike alkalinity (A)
number - (8V) voluific [~Begia—|_End | Total | Muitiplier (mg CaCOy/L)
(mg CaCOyL) |  (ml) mb | omi ] wl T T————] L
y oy
INSSAY S0 . 100 \oH A
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx '10(A)'
" {mg CaCOyL) MV=A-B (acceptable range
(mg CaCOyL) © =175 to 125%)
Sample measurements: : S
: : Sample volume | Begin.| End | Total Alkalinity
Sample number Sample ID P ]) mi mi ml__ Multiplier (mg CaCOy/L)
2 e8| TS yuin 100 |gea [ M4]p9 | 10H 2.3
wyses | - e g 4 ma (38 [l | | | Ao
ANe 1 | Wenewtio 35 3 346 20 [y 2D
qu10.0! 2 | 240 | HS | 29 || | 1%
cA1iz.0\ A I 5w 4ot [0 [ 120
/
/JIQK‘
S——
Reviewed b Daté reViewed:
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Page 2!

-]
® : .
?
2 P Page | of &
Alkalmlty (SM 2320 B)
' ‘ ' Matrix: Water, RL = 1.0 mg CaCOs/L
Analyst Kol _ , Time ipitiated 1D 50
Date analyzed | .55 .09 - Titrate samples to Time completed | 1232
pH =450 S.U.
Titrant normalim and multlpller determination .
pH of Normality Normality (V) of H,S0, pH Factor or Multiplier
Deionized Titrant check Begin | End | Total = (5 mi Na,COj; x 0.05)/E = (N x 50000)/ 100 ml sample
water reference | standard ml ml mi - =0.25/E° =N x 500
. , =4.5S.U. number . number ' (E) (acceptable range = 0.0180 - '0.0220) |- )
; i | : &7 ae3aq | Teseroq] 0.1 (e [ 0.0\ 4 107
- \(L tore, : " .
Laboratory ce(’)cn*?rb r)stan?a -0 -alm\ . i o
i  Reference standard | Truevalue | Samplé ' . ~ .| Alkalinity (MV) | % RS=MV/TVx 100
- fiumber (TVv) volume | Begin | End | Total Multiplier | (mgCaCOs/L) _ (acceptable range
—‘;f-? ' ) (mg CaCOyL) | (ml) ml ml .ml =90 to 116%)
i TeS33d 100 | 100 jyg [ua)ad | OF oy 10wo
 Duplicate sa Le_grecisidn:v : | '
’ ' R Sample v | Alkatinity | %RPD =
Sample | = Sample ID volume | Begin | End | Total Multiplier | (mg CaCOyL) {(S - D) /[(S+D)/2]} x 100
number ~ | - _ @) | m | m | ml - | (acceptable range =+ 10%)
- - . 1S
W-1209 M) - [0 jaiz [NIs5]568 | 103 |- la
. Duplicate (B) - : . D
. ' L {2353 lss | o1 b2
Matrix spike recovery: ) . , '
Reference standard | Spike value | Sample ) ' o Spike alkalinity (A)
number (SV) volume | Begin | End { Total | Multiplier : (mg CaCOYL)
(mg CaCOyL) (ml) | ml K :
T334 50 | 100 |AFS *3%3:) A EL WF L 1.0
Sample alkalinity (B) - Measured spike value (MV) % R=MV/SVx100
(mg CaCO3/L) . “MV=A-B {acceptable range
: (mg CaCO4y/L) =75 to 125%)
lea LBy - . W\%lo
_ Sample measurements: ' ‘
R . : L 1 Sample volume | Begin “End | Tota! o - Alkalinity
Sample number Sample ID - (mb) . mi- ml ml__| Multiplier (mg CaCOy/1)
W24 | MNHS B0 oo 12333 [0 [53F | et | ol
W-14.08 | Spw) S 440 | H72] 3.2 34
W04 mHs U0 ] 0.00 g 182 | - 2
1409 | goud 6w | | S s,
13-4 ' - ] a& a2 | jo2 1o
U909 ' HEREIE R N
Wzios o 4, = J29 |33 | o 1 uD
\ . R ) - -
oNLL .8 IT/a PAcan | - &D 393 H*u; 5oy |1 1o 210%
041118.05 4 2 N| iy 52 |4 R Jo =
Reviewed by: [:g{_:] Date reviewed: “ - oaj
Page 66 of 102
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. : Page Q2
| ; ] B Page X of 5
: DL o
‘ 3 E 'T‘!ﬂqg inc. '
Alkalinity (SM 2320 B)
j - Matrix: Water, RL = 1.0 mg CaCOy/L
Analyst [ o : Time initiated | -
: . Date analyzed | a5 0t 2301 | Titrate samples to Time completed | — W
‘. , _ pH =4.50 S.U.
Titrant normality and multiplier determination. -
B “phef— Normality | - [ Normality (V) of H;SO, pH Factor or Multiplier
f . . Deionized | Titrant check _ _Tatal " = (5 ml Na,CO; x 0.05)E = (N x 50000)/ 100 ml sample
Lo water reference | standard ml ml | ml- \M =N x 500
, =4.58.U. | number number | (E) | (acceptable range =0.0180 - 0.0 A
4 Laboratory control standard:. " .
. Reference standard | Truevalue | Sample _ e Alkalinity (MV) | % RS=MV/TV x 100
: ' ‘ number (TV) volume | Begin | End | Total | Multiplier { (mgCaCOyL) . (acceptable range
P : _(mg CaCOyL) | (mi) " ml ml ml _ =90 to 110%)
. | | Txo5< 324 100 | 100 fpo G5 | 9S | o7 100 1oL
N Duplicate sample precision: : p :
o i ‘Sample , Alkalinity %RPD =
: Sample Sample [D volume | Begin | End | Total | Multiplier (mg CaCOyL) {(S - D) /[(S+D)/2}} x 100
. number (mi) ml mi mi (acceptable range == 10%)
' _ . 1 :
‘ - 09 1120 oo | TV/APAEx: 3 | 5D 0% |ms |50 [@)YwT ho={0%Y
[ ’ ' Dupli B . N
l I Vol ms Jaelss [ o 1O =109 o9lo
o ' Ma;ri‘x.spike recovery: . . .
‘ Reference standard | Spike value | Sample Spike alkalinity (A)
- number (SV) volume | Begin | End | Total | Multiplier (mg CaCOs/L)
oo o (mg CaCOy/L) (ml) ml nl mi ' '
_‘ l * INEST DY =06 | 50 |5 [242] a8 |0) 103 2.0
o ' " Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
; . - (mg CaCOyL) MV=A-B . (acceptable range
l _ ' (mg CaCOYL) =750 125%) -
| 110 100 1007l
_ Sample measurements:. '
' ' T Sample volume | Begin | End | Total Alkalinity
= Sample number Sample ID ~ (ml) ml mi ml | Mulitiplier _ (mg CaCOs/L)
| a0 [W/A-PAF ot L[ %0 243 209 |56 |8 wF | 120
l , oA\ €. 0 ‘ { 7| | 249 4581549 Jl 120 = 12¢
: 04\20 .07 | 3 R 5 |Ha 65 20 =08
l ca&. 01 | TWAPAFz A0 | 8V A [H32 ] 89 D 30 = \2
T 0ANE. 08 S PP | 0.0 |53 5.3 Ho =Wy
. l ong. 64 | s | 53 |00 |SF 120 =122
- . loawig. 10 4 e 1.0 |19 |59 130_*\2e
: 0AN1.0S | WA-Sos) DL | 50 Wq (A4 | 4 |3) : y
' I oAWE- 65 | J 2 J 4 |a+S) 3y |4 — Lo )
._ - ‘ Reviewed by: I:I] Date reviewed: | 1}-22-04 ’
l Page 67 of 102 '
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L! )
Page _i___of ?
) Enviranmental Tasting Solutions, Inc.
Alkalinity (SM 2320 B)
‘ Matrix: .Water, RL = 1.0 mg CaCO4/L ‘ :
Analyst | oo [ K o ' . Time initiated | =~
T Date analyzed | (} 33,04 “Titrate samples to Time completed T
- B ‘ o pH =4.50,S.U.
g Titrant normality and multiplier determination: . .
k- ' pHo - Normality B Normality (V) of H,SO, . . pH Factor or Multiplier
. I Deionized Titrant checR—1—Begin_| End | Total = (5 ml Na,COs x 0.05)/E = (N x 50000)/ 100 m! sample
. water reference | standard m | m 7 =0.25/E N = N'x 500
S ) =4.5S.U. | number number . v (E) | (acceptable range =07 o o
: l . . R : . . \F
:_‘ ~_Laboratory control standard:
‘; Reference standard | Truevalue | Sample ] : Alkalinity (MV) |- % RS=MV/TV x 100
: l number 1 (TV) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
e __ (mg CaCOy/L) (mi) . mi mi ml - - =90 to 110%)
| oyes3ae | 100 90 _1ms f3te 19C J.io3 102 TS
f I : Duplicate sample precision: B : ' :
o ' . Sample =] , Alkalinity %RPD = ,
o . Sample © SampleID_ volume | Begin | End | Total | Multiplier | (mg CaCOyL) | {(S-D)/[(S+D)2]}x 100
: . “ number : : (ml) " ml ml ml " | (acceptable rang=& 10%)
' oanzo ol |[TVASan 10 3 | 60 |32 | 321 A9 [ 0) 02 {22 )
Dupli B ’ D .
. | \l] | _up‘lcat((?( ) ‘ J 1331 |4po aq { vz
‘ Matrix spike recovery: ' S
Reference standard | Spike value | Sample | ) "L Spike alkalinity (A)
h number (SV) volume | Begin .| End | Total | Multiplier (mg CaCOy1L)
‘ ‘ . (mg CaCOyL) | (mD - | -ml ml’ mi ' » R
' : SANSSE LU 100 50 | 3% | ydFH 30 [ 6)wF 160
B ‘. ' " Sample alkalinity (B) | = Measured spike value (MV) % R=MV/SVx100 .
- : (mgCaCoOsL). | MY=A-B ) (acceptable range -
l C o , (mg CaCOyL) =175 to 125%)
o bz | 96 | 48g¥
" . __Sample measurements: i ' o ‘
w o ’ o - Sample volume | Begin | End | Total Alkalinity
v Sample number -Sample ID , (ml) - mi ‘ml ml Muitiplier - (mng CaCOy/1)
- o406 | T/A-SGN int 60 (o | 31| 30]mio4 .7
N Lo [ | 2 50 e [ 30 4
0A1120 .05 13 by 180 122 ] 50
.] LAl 11.0S | TVASam IOV 1| . 80 1z0|3.2]| bg
o  0A1118. 03 ] 2] 1o ldal 39 LZ
f m \ aanze.od | - d 3 149 | Pel A3 | 49
041117.06 |TYASON Imtwut | (2208 21l | by
Lo 04 Uik .04 1 2 xne |azd 26] | bo
! -
| [02.1120.05 I3 ‘ A30 | 8o 30§ L (o
o | ' : Reviewed by: m:) Date reviewed: I\-22- A
I[ Page 68 of 102 | YA S ~ |
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_Analyst

YAsd

‘Date analyzed

11-:22,.09

g

Alkalinity (SM 2320 B)

Matrix: Water, RL = 1.0 mg CaCOy/L

Titrant norimality and mhltiplier determination:

Titrate samples to
. pH=4.50S.U.

Page 24

Page +~ of S5 p
Tim_e initiated | :
‘Time completed |~ —~Q,

pH of Normality - . - | Normality (V) of H,SO, pH Factor or Multiplier-
m.m\ant ~ check Begin | End | Total = (5 ml Na,CO; x 0.05)/E = (/N x 50000)/ 100 ml sample
water. . | reference | Stamdard—t_ml_ | ml | ‘ml © =0.25E =Nx 500
1 =4.58.U. number number . : \% ‘(acceptable range = 0.0180 - 0.0220) :
Laboratory control standard: : s
Reference standard True value Sample . : Alkalinity (MV) | % RS=MV/TVx 100
- number " (TV) volume. | Begin | End | Total | Multiplier (mg CaCOs/L) . (acceptable range .
| (mg CaCOy/L) (ml) mi ml ml =90 to 110%)
| Twsc 334 __100 10 Jve (a2l 9ol o7 (03 L0204
Duplicate sample precision: , v I |
o Sample . Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(5 - D) /[(S+D)/2}} x 100
number (mh) ml ml mil . ‘ {acceptable range = £ 10%)
oan.o\ [Suny ' | 25 | 3pz|dps|os 903 |° |3
L .| Duplicate (B) { » (4 D
. S| Wl 0.5 L {3
Matrix spike recovery: ) - . ,
Reference standard | Spike value - | Sample . Spike alkalinity (A)
number SY) volume Begm End | Total | Multiplier (mg CaCOy/L)
(mg CaCOy/L) (ml) ml m | ml 7
s a2y 400 | & .3v S {4 | §.1 [ 280
Sample alkalinity (B) Measured spike value (MV) % R=MV /SV x 100
(mg CaCO4/L) " . MV=A-B (acceptable range
- (mg CaCOVL) - =75 to 125%)
o 13 402 10357
 Sample measurements: Z o
) ' o | Sample volume | Begin |- End | Total Alkalinity
Sample number Sample [D (ml) ml ml” [ ‘ml Multiplier {mg CaCOy/L)
oamg .,yz 'Qﬁ)g‘mvi 075- H)o 420 0Y |w)\o% 2
paizl .ol i 3 4 Y2o| 42.3] 6.3 |4 13
oauy. O | Wimpighn 1 100 Fd [RAS | b Vs
0414 .3 | 2 | 35 | 65| -9 gy
04 N21.0T 1 3 ) oS | 2ld3 | 60
oAt ovvor Blend | 0 123220255133 [0) 49
641118 07 +07 N R I So l4eoldd || 91
041zt O\*OL. i 3 v ds.0 Y@ I-Q : ' %0
g | 100 [300|30 _ 19

Page 69 of 102
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;; Environmental Tasting Solutions, Inc,

Alkalinity (SM 2320 B)

Matrix: Water, RL = 1.0 mg CaCO,/L -

Page A5

 Page

% _of &Y

Analyst | o A . Time initiated [ <___
Date analyzed | 1).23 04 Titrate samples to  Time completed &
| . pH = 4.50 S.U.
Titr r determination.
pH of .. |. Normality » Normallty (V) of H,80, pH Factor or Multiplier
Deionized | Titrant -check Begin ?nd‘?tal‘ 3;C0; x 0.05)/E = (N x 50000)/ 100 m] sample
water reference standard ml ml mi = =Nx 500

=4.58.U. number |{- number ) (E) (acceptable range 0.0180-- 0. 0220) . I'
Laboratory control standard: - . :
‘Reference standard | True value Sample : : Alkalinity (MV) | % RS=MV/TV x 100

number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
: (mg CaCOvL) | (ml) ml__ | ml ml : _ =90 to 110%)
TNSSI3Y 100 10 1318 (41| 2.3 | 103 (00 100.0/-
" Duplicate sample precision: ‘ -

' : Sample 1.6 Alkalinity - %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier-| (mgCaCOyL) {(S - D) /[(S+D)/2]} x 100
number ‘ (ml) ml ml ml : (acceptable range = = 10%)

_ i Runz | 100 [Jog (34|66 ©F [° (4
Duplicate (B) - T { D .
poia® | N 13jy 333] 1A] L [° g0
" Matrix spike recovery: . .
Reference standard ‘| Spike value Sample : - Spike alkalinity (A) £ '
" number (SV) volume | Begin | End | Total | Multiplier ‘(mg CaCOyL) - - - ¢
(mg CaCO5/1L) (ml) ‘mli ml -ml L )
Tnss33d B0 | o |34 362| be | o3 13
Sample alkalinity (B) Measured spike value (MV) - % R=MV/SVx100,
- (mg CaCO3/L) ' MV=A-B - " (acceptable range
(mg CaCOyL) =75 to 125%)
L .20 Q> VONNE
Sample measurements: - . . .
o : T Sample volume | Begin | End | Total . - Alkalinity
Sample number Sample ID (ml) ml ml ml |- Multi_llier - (mg CaCQy/L)
Swen. Kiver | 100 38229 |03 10F a.¢
32 | 34, |Yon| 00 | Qe
Bl Kivon Shar |- Yot |4os| 05| = 5.
T L
T

Page 70 of 102

Reviewed by: EI] Date reviewed: | . 7_2. OQ

SOP C6 ~ EXhlblt C6.1, revision 06-29-09




Page 2‘”
Page | 0 of (”

iTemnq jutions, Inc.
Alkalinity (SM 2320 B)
. Matrix: Water, RL = 1.0 mg CaCOs/L .
Analyst | WAy o Time initiated | \
Date analyzed- Wah o5 Titrate samples to Time completed &
| R | pH = 4.50 S.U. . -
' Titrant normality and multiplier determination: ’ . v
‘ pH Normality ) Normality (V) of H,SO; - pH Factor or Muitiplier
' Deionized Titrant check Begin | End | Total = (5 mi Na,CO; x 0.05)/E - = (N x 50000)/ 100 ml sample
_ g -water re ce | standard ml —ml ml =0.25/E ' ) =Nx 500
=4.5S.U. | numbe number (E) | (acceptable range = 0.0180 - 0.0220) )
. : Laba)atory control standard: \ : , _
. Reference standard | True value Simyple | . : _ Alkalinity (MV) | % RS=MV/TV x 100
) number : (TV) . volu Begin | End | Total | Muitiplier (mg CaCOy/L) (acceptable range
' : (mg CaCOyL) (ml) N\, ml ml | ml : =90.to 110%)
1 l _ - 100 1000 1N '
i Duplicate sample precision: . - \ .
‘ ‘ ‘ | Sampte | N ‘ ' Alkalinity | %RPD =
, Sample Sample ID volume | Begin | End tal | Multiplier | (mg CaCOyL) | {(S-D)/[(S+D)/2]} x 100
number - . (ml) “ml ml - mN_ | : (acceptable range = + 10%)
o " : - < S
l : Duplicate (B) . - \ D . : _
. - Matrix spike recovery: o . : . \ , .. . '
. Reference standard | Spike value Sample . ) Spike alkalinity (A)
N | number - (SY) volume | Begin | End | Total | Multiplier (mg CaCO5/L)
o | (mg CaCOyL) (ml) ml - | mi m}
i Sample alkalinity (B) Measured spike value (MV) % R=MV/SWKx 100
. _ (mg CaCO5/L) MV=A-B (acceptable rang -
I N (mg CaCOJL) - ) =75t0 125%)
g ) - Saniple measurements; . )
_ I ' o - Sample volume | Begin | End | Total Alkatinity
= . Sample number Sample ID - (mD) . ml mi ml Multiplier (mg CaCOy/L)
W2-08 A | Mirs Yo ) b (405 de263 | - DY ol
_ l NA-CA B i 2 Q. (258 | 2
o nated | 3 334 22152 | ol
‘ | 11-14-04 4 ) 331 (38853 3 | Li-
[ e o e
_ e
- . 4/ '
_ o - Reviewed by: m Date reviewed: | 1y- 12-04
| Page 71 of 102 » o - -

SOP C6 — Exhibit C6.1, revision 06-29-09
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i

, 1
. : Page 1
LE
®F Page lof 2
D )
‘3 ] i Testing Soluti inc.
Total Hardness (SM 2340 C)
) RL = 1.0 mg CaCOy/L ‘ o
Analyst | Q0 - Time initiated | (820
Date analyzed | {{-{S.(0F) Time completed | O@44
Titrant normality and multiplier determination: : _
Titrant Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard " ml ml “ml =0.2/E = (N x 50000)/ 50 ml sample
number number (E) (acceptable range = 0.0180 - 0.0220) = Nx 1000
INEABZ| INSS(sW 00 | (0o | 10-O "O020 20.0 ‘
Laboratory control standard: ' . - |
Reference standard | True value Sample ‘ : | Hardness (MV) | % RS=MV/TV x 100
. number (TV) . volume- | Begin | End | Total | Multiplier | (mgCaCOy/L) (acceptable range
, (mg CaCOy/L) (ml) ml. ml ml _ : =90 to 110%)
[ NssTD2 40 50 0.0 [izol 20| 20 40 100.01,
Duplicate sample precision: 3 v
- o ‘ Sample | - : Hardness %RPD = -
Sample .Sample ID volume | Begin | End | Totalt | Muitiplier | (mgCaCOyL) {(S - D) /[(S+D)/2]} x 100
number (ml) mli ml ml : 3
2060 | MHS 10 - 1O |e.S | d.§ z0-0 |3 a0 .
. 1 Duplicate (B) . l(p{ 710 k—l‘a’ D 4 D a0
Matrix spike recovery: , -
Reference standard | Spike value Sample . Spike hardness (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCO3/L)
) - (mg CaCOyL) (ml) ml ml ml ' )
\WNesTv2 | 40 | 80 [ (u§ a8 |ug | 200 120
- Sample hardness (B) Measured spike value (MV) % R=MV/SVx 100
(mg CaCOyL) MV=A-B . (acceptable range
(mg CaCO:/L-) - =75 to 125%)
: a0 . <0 {000 7.
Sample measurements: . L
e - Sample volume | ‘Begin.] End | Total o Hardness
Sample number Sample ID - (ml) mli ml ml- Multiplier - (mg CaCOs/L)
=N Blank o _ :
TV=ND __| (should be = 0 mig CaCOy/L) 60 100 |vo | 00O Z0-0 NS
11209 & | mHs Heo ' 20 315 | 4SS e
1 nayoa B 4 495 [320 | ds 0
~pUH?TY |neshat RO 320 13,9 |49 9o
1 - ' MNashel 13091419 | 4.0 100
0aM2.0D> | GTec diq |dzz| 0.3 Lo
oa MWW.0& | Eem- pPilst o 100 |39 |39 |(5) 20
palne.cr | Fokawoc) - | oD 39 90|31 | bz
oo | | 2 JL ¥0 |83 |1.3 2
| gay.od I ¢3 149 | Lo R 32

Pdgg 72 GffillPrant is used, sample must be diluted. Reviewed by: [

X

'

Date reviewed r W-15-09

SOP C7 - Exhibit C7.1, revision 06-29-09



o j Page \8
°. » —
? _ S
® Page 2 of 2
D
b
Total Hardness (SM 2340 C)
' RL = 1.0 mg CaCO5/L
Analyst ALL : Time initiated |
Date analyzed W1S.05 Time completed | e

ality and. inultiplier determlhation:

Titrant .| Normality che¢ Total’ Normality (V) of EDTA pH Factor or Multiplier
reference standard - ml - ml m =0.2/E = (N x 50000)/ 50 ml sample -
number number ' (E) M- 0.0220) = N x 1000
Laboratbry control standard;:
Reference standard | True value Sample Hardness (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOyL) - (acceptable range
(mg CaCOyL) m) | mi ml mi : : =90 to 110%)
INSSTD2 40 0 199 lhalzo ] s00 4O 1000l
Duplicate sample precision: ’
: : ' Sample : . Hardness ) %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /[(S+D)2]} x 100
number : ) * (ml) ml mil ml ' .
Sidenn. Stem| 50 | 1RO 12505 | - 200 o}
Duplicate (B) - 1 2.5 3.0 05 4 D O
Matrix spi’ke recovery: : .
Reference standard | Spike value | Sample , Spike hardness (A)
~ number (SV) volume | Begin | End | Total | Multiplier (mg CaCO4/L)
: (mg CaCOs/L) (ml) ‘ml -y ml ] mi -
A S 4O [ 9D [128 {i50[ 25 | 20 S0
' . Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) . MV=A-B (acceptable range -
. , (mg CaCOyL) =175 to 125%)
10 dO 10001
Sample measurements: ' : -
- : Sample volume | Begin { End | Total | . . Hardness
Sample number . Sample ID (ml) - ml | ml mi Multiplier (mg CaCOy/L)
TV = Blank ) : : e A . .
(should be = 0 mg CaCOy/L : : - )
Swann | Ponder 5D 50 |159 |04 | 2060 [©
1 B joen T dg 159 w2z |n3 lo.'_o «
(Al s e Boi oy 2 (Ao loe i
BLRANY  Stown | 170 {18.3] 1.3 T 2p
WdoRive, S 1183 l@yd | Lt N 22
- .
———-’—‘_‘—}
P&?g: ?fby{yﬂgtrant is used, sample must be diluted. Reviewed by: L ' i Date reviewed l W1S-0R l .
. . L IVAY

SOP C7 - Exhibit C7.1, revision 06-29-09




“Page 4
.Page ] of - 4
| Testing Solutl inc,
Total Hardness (SM 2340 C)
RL = 1.0 mg CaCO;/L ' .
Analyst | @sc Time initiated | DO (2
Date analyzed | 11-25 ¢ G Time completed | |Q 445
- Titrant normality and mditiplier deterrﬁlnation: -
Titrant ‘| Normality check | Begin End | Total ‘Normality (V) of EDTA pH Factor or Multiplier
reference standard mi ml mi =0.2/E : : = (N x°50000)/ 50 ml sample
number number_ (E) (acceptable range = 0.0180 - 0.0220) = N x 1000 ]
INe332 [INSSLSY (05 [103 | 0% O-Ogs; B2ortas, R0 4
Laboratory control standard;
Reference standard | True value Sample : Hardness (MV). | % RS=MV/TV x 100
" number - (TV) volume | Begin | End | Total { Maltiplier | = (mg CaCOyL) (acceptable range
' (mg CaCOy/L) (m}) mi m! ml =90 to 110%) o
TWSS 702 40 50 103 Jaa] 19 | Qo4 29 Qa5 9051,
Duplicate sample precision: ' ’ ' :
) Sample _ . Hardness . %RPD=
. Sample - SampleID | volume | Begin | End | Total | Multiplier | (mg CaCOyL) {8 - D) /[(5+D)/2]} x 100
number ' ) (ml) ml mi | ml o ) -
L1209 [nws Ha0 se 1122 |1pS | #+2 | o 2
, | Duplicate (B) A ‘ B BN K : ;
_ ' 4 WS (204 | A4 L Qo 2.2
Matrix spike recovery: , '
-§ Reference standard | Spike value | -Sample : - Spike hardness (A)
number (SV) volume | Begin | End | -Total | Multiplier - (mg CaCOs/L)
| (mg CaCOy/L) (ml) ml_ mi ml ' ‘
TNsS Fol Ho 50 |15 | 28D (5 | M 130,
- Sample hardness (B) Méaéured spike value (MV) % R =. MV /SVx 100
. (mg CaCOyL) - MVY=A-B . (acceptable range .
o (mg CaCO/L) =175 to 125%)
_ Go . HO - 100%lo
Sample measurements: . . -
’ Sample volume | Begin | End- | Total . * " Hardness
Sample number Sample ID (ml) mi mi ml Multiplier (mg CaCOy/L)
= Blank ' ‘ o
TV=ND (should be = 0 mg CaCOy/L) So d30 (2305100 4 ' D 0
V- 2L0A MHS Hy O SR ECX o Sl 2 8 ey
o9 | SSw 2F) lga | A 42
H-1)-07 mHs Hz0 a2 133w (=4 Qo
-4 A | MHS QU | 33y (360 |44 90 ..
WA 6 2 380 433 |H2 B
1\- r\~o‘_’\ ' 3 \ 432 |HoF | Hag q0 -
V\-14 -0 §. L 00 |s2 a2 |, 8L
Ae. 0\ | TyA-AFE-o1 | 10 |4a |i°9 | b is) k20 »ud3
0ANg. 05 i1 2 { lioga [135]ya ]y L LSO =053

i

Phige V{bﬁqqﬁgtrant'}s used,. sample must be diluted. ~ Reviewed by: I 1A

Date reviewed'ﬁl ""ZZO‘:D: J '

SOP C7 - Exhibit C7.1, revision 06-29-09



b,

:

.

&nd mhltipller determination:

RL = 1.0 mg CaCO;/L

* i

Page 29

Page & of 4

Total Hardness (SM 2340 C)

Time initiated |

Time completed

P{?gelfmijf gfoig-ant is used, sample must be diluted. Reviewed by: [ PO l

ity check | Begin End Total Normality (V) of EDTA _ pH Factor or Multiplier
reference | ‘standard R t—m——ml___| . =02 = (N x 50000)/ 50 ml sample
number number (E) (accepta - 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 | (mgCaCOs/L) (acceptable range
(mg CaCOyL) (ml) " mi m | ml : =90 to 110%)
LIssgo2 40 0 i3z liedl o) [ | b 1wt 109 5
Duj)licale sample precision: 4 l - '

: T ; Sample _ ) Hardness - %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOs/L) {(S - D) /[(S+D)/2]} x 100
number : (m) | .ml “mi ‘ml : i

. 'S :
09\ 20 -0 TVAPAE OO\ 3 0 1y Q)| [B)sd ] (BO e
' | Duplicate (B) { Tl aw] s D (ee©
' EYRRE < C e N R Y Edkadnsiad D8
Matrix spike reco.very: ‘
Reference standard | Spike value | Sample , : Spike hardness (A)
number ' (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
_ (mg CaCOy/L) (ml) ml ml ml
| TS 302 K00 10 M Hol| 85 | B)Av4 270
. - , R : -
Sample hardness (B) Measured spike value (MV) % R=MV/SVx 100.
(mg CaCOyL) S MV=A-B (acceptable range
i (mg CaCOyL) =175to 125%)-
ooy, lelod 210 Jo5710
Sample measurements: B : - ' ) A
. Sample volume | Begin { End | Total Hardness
Sample number Sample ID (ml) ml ml ml Maultiplier (m_g CaCOy/L)
= Blank . - 4

v "'ND\—(sth-be—-emg-eaCUyL) i - - . :

cae.s | TVAME NNt )L | 25 Py |39) | 365 |0y M | 1505443
"o WWE&.0% - i A ) w35 L A {40z 14>
Anwion | 1 3 | Ay |50 |34 | 140 =180
oA \§- 1 [WARPE DO AP | 10 0.0 |22 |32 |6 2307484
oanig. o8 APt | 25 2.2 l6d |29 jo) | | 160-159
o5 1g- 09 AA 10 Lt |80 | 14 B 1503 124

041118, 10 . BAdg] 7 Bo |N®|3% IOz 155

pAI0S YA SQu 101 ) 7Y LB 138 |9 |6) B2 '

oAlg.03x | - ] 2 J B3O 153 ]83 (4 — 11O

Date reviewed rllzwcs j

SOP C7 — Exhibit C7.1, revision 06-29-09



Page 21

Page _ D of4

| Testing Ine.
: ‘Total Hardness (SM 2340 C)
S v RL = 1.0 mg CaCOs/L : _
Analyst | pc - ' : Time initiated | ~___
‘Date analyzed | ;. AD.‘-OCt ' : Time completed T~
k Titra ality and multiplier determination: :
PG o - Pre—— - —
; l itrant Normality check | Begin Normality (V) of EDTA pH Factor or Multiplier

reference | ~ standard ml mk mi ‘\OH = (N'x 50000)/ 50 ml sample
number - number (E) (acceptable range = 0.0180 - 0.022 [~ =V x 1000

Laboratory control standard: - : . i
Reference standard | True value Sample ’ Hardness (MV) | % RS=MV/TV x 100

B number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOyL) |. (acceptable range
l ' . {mg CaCOy/L) (ml) mi m | mi ) =90 to 110%) - :
I INESToL 40 50 1yws3 [125] 12 | o4 - 3%"‘;'}» Qfrh Qg 5.
: l buplicate sample precision: ' ' L
= i Sample . : Hardness - %RPD= _
o . Sample ] Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) | {(S-D)/[(S+D)2]} x 100
I o number (ml) ml m | ml_ ' - '
canzo.od [ VA-san 1013 | A5 (135 192 ] 13 [ |° 69
l | L Duplicate (BA)> . | ¢ , ] - e 1 1 ; 5 D otac
: = Matrix spike recovery: F0F A3 16 Ly 204 S o
P Reference standard | Spike value | Sample : _ 4 : Spike hardness (A)
. ' - number : (SV) volume | Begin | End | Total ‘| Multiplier : (mg CaCOy/L)
_ {mg CaCOyL) (ml) m | ml m : .
S IS 0L 20 | AS a3 |43 3y () AH | 150
- I . - Sample hardness (B) " Measured spike vaiue MV) | %R=MV /-SV X lOOA N
- (mg CaCOyL) . MV=A-B : (acceptable range :
- : (mg.CﬂCOJ/L) =75 to 125%)
: l : : b5 . ®S . ¢ s 1042 /|
) ~_Sample measurements: . : .
C ‘ ’ Sample volume - | Begin | End | Total _ Hardness
. . Sample number Sample ID - (ml) mi mi [: ml Multiplier __ (mg CaCOy1)
o o TV~—N5 Blank e N T
’ v - (should be =0 mg CaCOy/L) ‘ - . :
l ~ el ol | WASaInT (| &5 43 123 | Ao ) Ao B2
041\ lfvb“" | 2 | ldex lazo} LF | 9
1 091120.05 L3 spoas v 4 [ | 93
B 04 1111.65 | TVA Son vy | 25 293 {3r [0 & | | %
02118 03 ] 2 o lap iz ia ) B -}
_l_ . 04 11720604 { 3 _ By sl e | ] S
. : 041111.0b | V4S8N 1ni WV / as 252 [5%) | )0 |y 12
l . cqumig-od | - | z | ) 138 | 1.3 PA|
et nzo. oS N 3 i 288 |40s5] )N+ L4
. . Pigie: 76>Uifof @ Brrant is used, sample must be diluted.  Reviewed by: r LN ] Date reviewed r“’\& 04 - l

SOP C7 - Exhibit C7.1, revision ‘06-29-09



Page 32

: . Page N of Y4

{ Testing Sol!

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

Arialyst fee - o , ) " Time initiated \

Date analyzed | |y 95.09 : ‘ . Timecompleted | = ¥

Titrant normality and multiplier determination.
Tioremt—] i |—Begin Ead Total | Normality (V) of EDTA . pH Factor or Multiplier

reference standard ml m | ml \n.zmw = (N x 50000)/ 50 mi sample
number number . (E) (acceptable range = 0.0180 - 0.02 - 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 | (mgCaCOyL) (acceptable range
(mg CaCOy/L) (ml) ml ml ml T =90 to 110%)
Jnssyez | 40 | 0 4o haz] ig | Ay 3% | gxrdes]
Duplicate sample precision: ] S . : ' :
' ' ' . Sample ‘ : o Hardness | %RPD=
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOs/L) {(S- D) /[(S+D)2]} x 100" -
number (ml) ml ml m- | ) - o "
L He e’ | S 33
e iven!l | So [H33 1439 | e | 33
Duplicate (B) v . B _ D-
- L Jhaq H50) 15 | 4 3
Matrix spike recovery: )
Reference standard | Spike value | Sample 4 Spike hardness (A)
_ number (SV) | volume | Begin | End | Total | Multiplier (mg CaCOy/L)
B (mg CaCOy/L) (ml) ml m | ml
Ingctor | HO. | B0 1H3a W] 3 | A LS
Sample hardness (B) Measured spike value (MV) % R=MV/SVx 100
(mg CaCOs/L) MV=A-B (acceptable range
(mg CaCO4/L) ) =75 to 125%)
3. ‘ 24 ' - 2510 .
Sample measurements: .
S 1 , . Sample volume | Begin | End | Total : Hardness
Sample number Sample ID (ml) mi “ml ml Mqltiplier . (mg CaCO4y/L)
v = (should be = 0 mg CaCOy/L) . - - .
&,H_’lz Liven 2 60 {100 |18 |18 | od 3
| Swann. Kivenr 1 I S 1150 ;iﬂ i1 34
y Z ' _|i2a §139 | 1.0 | A0
Pl Ridsr Soem \ 129 151 | 1A | — A4
— / R
=

. E - - i L o o

]’ifg;é[fﬁ 7 gipirant i used, sample must be diluted. Reviewed by: L 1ho\ ] Date reviewed I LAR-0G J ‘
, SOP C7 ~ Exhibit C7.1, revision 06-29-09
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Reference Toxicant Test and
Control Chart



Pimephales promelas
Chromc Reference Toxicant Control Chart
Orgamsm Source: Aquatox, Inc. |

Q Environmental Testing Solutions, Inc.

1.2 T T T T T T T T T T T T T T T T |-

s USEPA Control Limits (+ 2 Standard Deviations) .
1.0 | - - | ' -

0.8 |

0.6 _ ‘ ' - N S _ IA ‘:‘—

04 ' : . o -
] 1 1 1 L 1 o ] i 11 i 1 ] ] ] 1 1 1 |
1-_2 LI R | T T T T T T T T T T T T T T

1.0 F | -
0.8 |
06 F

04 -

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

1.2
1.0

08 |

06

’ L1 1 1 1 | i 1 1 | 1 1 1 [ 1 A1 L
¥, o
o’ 0‘;‘” “130 o @?\V “,,\*sz\ wv‘f&?\@' ws*ww\*@ S “9%,0*“1* °°°/ o Ww o 1?’“9 %3’°9 .

Test date

— e 7-day IC,,=25% inhibition concentration. An estimation of the concentration of potassium chloride
: that would cause a 25% reduction in szephales growth for the test populatxon

— — .. Central Tendency (mean Iczs) :

—— - Warning Limits (mean IC,, + S, 16 or S, )

e -wiidgg tg;,)ll bljmlts (meanIC, £ 8, ,s, S, 4, or 2 Standard Deviations)




Envlronmental Testing Solutlons, Inc.’

for Method V

Organisms obuained from Xquawx, Inc.

State and USEPA

: . Pimephales promelas
Chronic Reference Toxicant Control Chart

Laboratory

. Laboratory USEPA
" Testnumber  Test date 7-day ICys (¢ ) S . Coatrol Limits San Waruing Limits S Control Limits Saas ‘Waming Limits
(gLKC)  (gLKCH . CT-28 CT+28 CT-Sp CT+S,; CT-S,25 CT+S,y CT-8y35 CT+S,5
B 022509 076 _
2 02-27-09 0.72. 0.74 1003 0.68 0.80 0.09 0.65 0383 0.15 0.58 - 0.89 028 0.46 1.02
3 03-03-09 0.75 0.74 0.02° 0.70 0.79 0.09 0.65 . 083 0.16 0.59 0.90 0.28 0.46 1.02
4 03-10-09 0.79 0.75 0.03 0.69 0.81 0.09 - 0.66 085 0.i6 0.60 0.91 0.29 047 1.04
5 03-10-09 0.77 0.76 0.03 0.70 0.81 0.09 0.67 0.8s 0.16 0.60 0.92 029 047 1.05
6 04-14-09 0.70 0.75 0.03 0.68 082 . 0.09 0.66 0.84 0.16 0.59 091 0.28 0.46 1.03
7 04-21-09 0.80 “0.76 0.04 0.68 0.83 0.09 - 0.66 0.8s . 0.16 0.60 091 0.29 0.47 1.04
8 05-05-09 0.69 0.75 004 - 067 0.83 0.09 0.66 0.84 0.16 0.59 0.90 0.28 0.46 1.03
9 05-12-09 - 0.75 0.75 . 0.04 0.67 0.82, 0.09 0.66 0.84 0.16 0.59 090 028 -+ 046 1.03
10 " 06-09-09 0.76 0.75 0.04 0.68 0.82 0.09 0.66 084 0.16 0.59 091 0.28 0.46 1.03
11 06-18-09 0.78 0.75 0.04 “0.68 .0.82 0.09 0.66 0.84 0.16 0.59 091 0.29 047 1.04
12 07-07-09 0.72 0.75 0.04 - 0.68 0.82 0.09 0.66 084 0.16' 0.59 - 0.91 0.28 0.46 1.03
13 08-04-09 0.78 S 075 004 . 068 0.82 0.09 0.66 . 0.84 0.16 ~ 0.59 091 0.29 0.47 1.04
14 08-11-09 0.81 0.75 0.04 . 0.68 .-0.83 0.09 0.66 0.85 0.16 0.60 091 0.29 047 1.04
15 09-15-09 - 0.72 1075 . 0.04 0.68 083 .. 009 * 0.66 0.84 0.16 0.59 091 029 047 1.04
16 10-06-09 0.78 -0.75 0.04 0.68 0.83 0.09 0.66 0.84 0.16 0.60 0.91 029 047 1.04
17 10-14-09 0.77 0.76 0.04 0.68 0.83 0.09 0.66 0.85 0.16 0.60 0.91 1029 0.47 1.04
18 10-28-09 0.73 0.75 0.03 0.68 0.82 0.09 0.66 0.84 0.16 0.60 091 .0.29 047 1.04
19 '11-03-09 0.67 0.75 0.04 0.67 0.83 0.09 0.66 0.84 0.16 0.59 0.91 028 0.46 1.03
20 1 l-l7-09 0.79 0.75 0.04 067 0.83 0.09 0.66 0.84 .0.16 0.59 091 0.29 0.47 : 1.04 °
Note: 7-d ICys = 7-day 25% inhibition concentration. An estimation of the concentration of potassium chloride ‘that would cause a 25% reduction in anephales growxh for the test population.
CT = Central tendency (mean IC;s). .
$ = Standard deviation of the IC,; values.
Laboratory Control and Warning Limits
Laboratory control and waming limits were eslabhshed using the standard deviation of the IC;5 values comresponding to the 10th and 25th percentile CVs.
- recommended by USEPA for the test method and endpoint.
Sa.10 = Standard deviation corresponding to the 10" percentile CV. (Sa 10 = 0.12)
Sazs = Standard déviation corresponding to the 25% percentife CV. (S4 55 =0.21)
USEPA Control and Warning Limits
" Su7s= Standard deviation con'cspondmg to the 75" percentile CV. ( Sa 75 =0.38)
Sas= Standard deviation corresponding to the 90” percentile CV. (Sa 90 = 0.45)
Cv= Coefﬁcnmt of variation of the ICys values.
USEPA. 2000, Und ding and A i in Whole Efffuent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Envi Agency, Cincinnati, OH.

Sase

1033

033
0.34
034

034
034
034
0.34
034
0.34
034

[0.34

034
0.34

-0.34

034

034

0.34

USEPA

Control Limits
CT-Sag0 CT +Sp50

0.41
0.41
0.41
0.42
041

042
0.41
0.41
0.41
041
0.41
0.41
0.42
041

0.41 -

. 0.42
0.41

041

0.4]

1.07

These ranges are more stringent than the control and warning limits

atoxi1-17-09

cv

0.04

1 0.03

0.04
0.04
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

-0.05

0.05

-0.05

0.05
0.05
0.05
0.05



E

®
®
o |
o |
By

\b Environmental Testing Solutlons, Inc,

Precision of Endpoint Measurements

Pimephales promelas
Chronic Reference Toxicant Data

Control Mean

Control
Te§t number  Test date Survival Growth CT
- for Control Growth
. (%) (mg/lawar_e) (mgflarvac)
1 02-25-09 100 - 0.659
2 . 02-27-09 100 . 0.578 . 0.618
3 - 03-03-09 100 0.664 - 0.634°
4 03-10-09 100 0.661 0.640
5 03-10-09 100 . 0.696 . 0.652
6. " 04-14-09 100 0.671 0.655
7 04-21-09 100 0.642 T 0.653
8 05-05-09° 100 0.805 0.672
9 05-12-09 100 0.717 0.677
10 06-09-09 100 . 0.703 0.679
11 06-18-09 100 0.790 0689
12 07-07-09 100 0.763 0.696
13 08-04-09 100 0.692 0.695
14 08-11-09 100 0583 0.687
15 09-15-09 100 C 0723 0.690
16 10-06-09 100 0.894 0.702
17 10-14-09 97.5 " 0.758 ~0.706
18 - 10-28-09 100 10.855 - 0.714
19 11-03-09 100 0.757 0.716
20 11-17-09 - 975 0.825 0.722
. Note: CV = Coefficient of variation for control growth.

Ccv

(%)

8.2
6.8

8.1

6.8
8.8

S 103

8.3
79
7.0

25 -
6.7

5.7
6.2
8.0
9.6
12.9
76
6.5
7.1

83

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

Upper CV bound determined by-USEPA 9o* percéntile) = 20%

MSD = Minimum Significant Difference

PMSD = Percent Minimum ngmﬁcant Difference :
PMSD is a measure of test precision. The PMSD is the minimum percent difference betwecn the control and treatment that can be

declared statistically significant in a whole effluent toxicity test.

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

CT = Central Tendancy (ﬁlcan Control Growth, CV, or PMSD)

CT
for Control
Growth CV (%)

75
7.7
75
7.7
8.2
8.2

- 82
8.0

15
7.4
7377
7.2
72

‘7.4
7.7
7.7
7.7
7.6
7.7

MSD

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

PMSD cT
(%) for‘ PMSD (%)
1.1
13.1 2.1

123 . 12.2
129 12.4
12.6 12.4
11.4 12.3
11.2 12.1 -
8.4 11.6
8.9 113
10.7 11.3

117 13
14.2 11.5
10.7 115
93 . 11.3
10.4 11.3
13.2 114 .
18.3 11.8 .

J120 ¢ 118 -
8.8 116
11.8 11.7

USEPA. 2000. Understanding-and Accounting for Method Vanabllxty in Whole Effluent Toxicity Apphcauons Under the National Pollutant stchargc Elimination
Program. EPA-833-R-00-003. US Environméntal Protection Agency, Cincinnati, OH.
USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chromc and Acute Whole Eﬁluem Toxicity Test Methods, Volumes 1 and 2

Appendix. EPA-821-B-01 004 and EPA-821-B-01-005. US Envnronmental Protection Agcncy Cincinnati, OH.

Organisms obtained from Aquatox, Inc.
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Ptmephales promelas
Chronlc Reference Toxicant Control Chart

Precision of Endpoint Measurements
Organism Source: Aguatox, Inc.

Environmental Testing Solutlons, Inc.

- 1.25

Control Growth

2 1.00 F
P
£ 075 F
g
E 050
B L
E 025

g

Coefficient of Variation (%)
for Control Growth

PMSD (%)

20 _
10 F ;
- ' 1| ' TR R ‘I‘J-J ' T T R T N
""1'5 ""’" ”:’@ s’a’ s:&‘ &—*\’:ZQ":Z :6”9 \%‘mﬁ :?b’ w\\‘::.\%” mb‘tz' \:fﬁ"\x “"”%\9\’ W
“ Test date '

+ Cbnirol Réproductmn, Coefficient of Vaﬁatlon (CV), or Percent Mnimium Slgnlﬁcant 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)
paggggtgyllbymts (mean Control Growth, CV, or PMSD + 2 Standard Dev1at10ns)
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b Evivlmmlntllfasllng Solutions, Inc.

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

| Species: Pimephales promelas : -
: PpKCICR Test Number: _19%
Dilution preparation information: Comments:
KCl Stock INSS number; [ = S o Yy S ' :
e 3 Stock preparation: 50 g KCUL: : ' ]
) Dissolve 50 g KCl in 1-L Milli-Q water. -
' Dilution prep (mg/L) 450 600 750. | 900 [ 1050
. Stack volume (mL) 9 v} 15 18 21
s Diluent volume (mL)’ 991 988 © 985 982 979
Total volume (mL) 1000 1000 1000 1000 1000
Test organism information: _ | Test information:
Organism age: 10.33 HoURS O\D Randomizing template: PoRPLE
Date and times organisms | y\-Vlo-0A WOO Incubator number and ac.
. » were born between: . .. shelf location: ‘
e Organism source: RT() % BATIA PP v 1-0Y Artemia CHM number: g—\ﬂ Jqy4
‘ ' Drying information for weight
‘ ' determination:
Transfer vessel pH=  S.U. Temperature = °C_ [ Date/ Time in oven: 12y 06 I
information: - - - A MG Initial oven temperature: | ~ W€ - |- -
Average transfer volume: | - ' Q ) Date / Time out of oven: | -725-AA ||'-lO
' 0.150 Final oven temperature: 0 °(
. : Total drying time: ) -H'—"‘ﬂﬁ—
) Daily feeding and renewal informatioh: .
Day Date Morning feeding . Afternoon feeding. | Test initiation, renewal, MHSW
' - - . ortermination batch used
- Time Analyst Time Analyst Time Analyst | . -
KR X w0 R ] vao | WA W12-0% A
! lwwed | o%0 [ | weo | oA g | [ A
2 1\ 19-04 0400 M MO Al ~\2.0 \/_\S Wil 8
3 11-20-04 0400 A woo | M 1S d{ oneva
flwnod | okoo | g | woo | HA 2o R 1-1-04
o w0t esoo | M oo | oM ws Y | wiled
S e o0 Moe - | o W20 | A | wided
7 | wadol wel A '

Control information: : Acceptance criteria Summary of test endpoints:
% Mortality: » 2.57%. <20% 7-day LCg §16.Y4
Average weight per initial larvae: 0.815 _— NOEC (00 ‘
Average weight per surviving larvae: | 0.845 > 0.25 mg/larvae LOEC 150
: ' Chv _L70.8
[IC;s 181.3

Page 83 of 102
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Species: Pimephales promelas

Page 2 of 5

193

_ Comment codes: ¢ = clear, d = dead, fg =

PpKCICR Test Number:
- Survival and Growth Data v
Day Control 450 mg KCVL 600 mg KCVL
A B C D E F G H I J K | L
Jo {1010 (10 /0 (10 /0 (/D ]/0 | 70|70 |10
, 10 |10 [0 |70 /0 |10 |0 [ ]/0|/0 [/0]/0
2 - . . N . .
/0 |10 |10 |10 |70 |10 |r0 | ¢to !0 |10 | ¢D |10
3 wlio| o] wliololol o) elof ]
4 wolioliol|qt)ro| ||| rel| 0]iolio
5 v fio fola fhwo [wofiofo o] o]0
§ (6|10 {10 |a Jio {00 {r0 f4%|{10 | 0] t0
- I \ ) . !
T S0 {10 |a [ a4] iofio o4 [0 | 0] ad
- | A= Pan weight (mg) M)
Tray color i yel . . i ‘ : ) o )
Aniylys:: )de: A5 %0 (1504 ]13sp [ 132 fiMGa [13.794 12605y My /4.5 [I%.00 [i4.34
Date: |0 -2%-0A 1 , .
B = Pan + Larvae weight )
(A":li)lyst &l‘-% 2247 |23 2200 [2005 2200 (2033 |22z | 2o 090 (2248 |Z\2\ 22,23
Date: 32O\ oq : . : : S . :
- §§ C=Larvae weight (mg) . 4. _ . ' . ] : .
| 9.0 [8.05 243 |7.4M 4,03 |9.44 [¢.54 | 2av 1A 8.48 1.\5 1.84
Weight per initial number A b i N 'S N ol ’\o,\‘ .1, .
v I R I
:féﬂ; l:ieﬁ(aT;gl)umber of larvae Q‘Q ?P $°v ‘\A '\§ '\" q;U Q,\ 0’;\ ;% l\\ '\% .
. N [\ Q o Y Q' - 0.’ o » o ] - Q Q - B-
Average l’ercen.t ’ B
it © | trom comrol | 082S, 0183 | sah | 0183 | sa
numberof - | (%)
larvae‘mg{

fungus k =killed, m = mlssmg, sk—sxck sm= unusually small,
lg = unusually large, d&r—decanted and returned, w = wounded.

Calculations and data réviewed: _a&_

Comments:

Page 84 of 102
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Page 3 of 5
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Enviconmentsi Tasting Sofutlons, Inc. -

Species: Pimephales promelas = S PpKCICR Test Number: 193

_Survival and Growth Data

Day' L 750 mg KCI/L 900 mg KCVL 1050 mﬁl(Cl/L
M N 0O P Q R S T U \4 W . X
0 ' - i )
N o ID |0 |10 0] 10 1/0 (10 |10 101 /0140 | 10
1 - A e | dA| _ M| uAl udl M) o
] 0 |a*|io ST G e
2 .
wlwo|a |w|]s 1] 4)s? b
? wliolalicleMNs|s*1]4] 3|0 »‘s“‘
4 ‘ ' q u|
| ') 6| 4 ‘i‘us"“s s| Y 4|34 s
5 AN ‘ _ . u ' . 4
a % | a |4 a s [ u] A a9 9
6 WA : A IJ ) L)
- Bl a Y Y s|d(d]3 Vv ||
7 Wt W s N VY 2 G S,
e [ATAT A [ AT s [ ad | 22 2
A = Pan weight (mg)
T | de:: xg\lo,d R RPN . : | . .
A;’;’llycs‘::orgcoﬁe 11548 1,6 ¢ 13,24 1420 14,79 PS.24 |13 | M.31 isie 1572|1442 [1473
Date: 1O 1904 - . ’ -
B=Pgn+Larvne-weight L .
Anyst: LD Nao:32 |20 [7243 [zo40 panz |54 sz |75 fiprs 104D [isas (1.4
Date: . { 2.0} 99 1 : : :
C = Larvae weight (mg) . . . R . ‘ . B
=B-a B % L3 %) 854614 |4.53(4.25 |3.20] a3 | 185 118 19D .
Weight per initial number |- \ : o ‘ ’ R \ . : o ) N
f larvae (mg) O - O | B | 6 A
:Ca; ;,::tianl‘ ﬁumber of larvae b?:b 0\,? 0}‘7 0}’\' D&p g\.\"' 0’? 0& 0.\& 0-§ 0\ ' 0.\
Average Percent v i ] - , ' :
el ducti .
it " | bemeontrol | 0.648 | 1837 | 0.318 | sd.27| 0.4 |- 8147
number of (%) . : ] L
| larvae !mﬁ)
Comment codes: ‘¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and rgturned, w = wounded. ’ _ : ’
: - o Calculations and data feviewed: g&

Comments:

Page 85 of 102 SOP AT21 — Exhibit AT21.1, revision 04-01-09



- Pimephales promelas Chronic Reference Toxicant Test
EPA-821-R-02-013, Method 1000.0

Quality Countrol
Verification of Data Entry, Calculations, and Statlstlcal Analyses
. Test number: -PpKCICR #193
Environmental Testing Solutions, Inc. : Test dates: November 17-24, 2009
Reveiwed by: 'V LAA—e—”
. . { )
C ({mg/L Enitial noaber of | Final numberof | A = Panweight " | B=Pan+ Larvac {Larvae weight (mg)f Weight / Surviving Mean weight/ Cocfficient of variaticn | Weight / lm number | Mean survival | Mean weight/ Initial “Coeflicient of Perceat reduction from
Kcny larvae 'I-n'ru 1) weight (mg) : =A-B oumber of larvae (g} | Sarviving number of | (Meas weighe per mrviviag of larvae (mg) . (%) wumber of larvae varistion (%) coatrol (%)
larvae (mg) oumbar of larves) (%) . ) (ng) . ) .
A 10 10 13.90 2297 9.07 0.907 “0.907 R
B 10 . 10 15.09 2314 8.05 0.805 . o 0.805 _
Control g o m 1358 3301 543 0843 - 0.845 . 52 0843 975 0.825 » 83 Not applicable )
D 10 9 13.21 20.65 7.44 0.827 0.744
E 10 9 14.99 22.02 © 703 0.781 . 0.703 . ) P
F 10 10 13.74 21.33 7.59 0.759 0.759 . . : . N
as0 G 0 10 1268 21.22 . - 8.54 0.854 0803 - 32 0,854 915 0.783 84 st .
H 10 -10 1251 20.67 8.16 0.816 0.816 ) A
I 10 9 14.11 2190 . 779 0.865 0.779 L :
J 10 10 14.50 2298 8.48 0.848 . 0848 . T B
600 K 10 10 14.06 21.21 7.15 0715 . 0826 . o1 0.715 950 0.783 7.0 ! 54
L 10 9 14.34 2223 7.89 0.877 0.789
M 10 8 13.48 2032 - 6.84 0.855 0.684
N 10 7 14.64 - 2095 631 0.901 . 0.631 : .
750 ) 0 3 1384 243 250 0954 . 0899 46, 0850 TS 0698 159 153
‘P 10 7 14.21 20.40 6.19 0.884 0619
Q 10 4 14.79 19.12 ~4.33 1.083 . - 0433 .
p R 10 5 15.29 19.54 4.25 0.850 0425 : ’
s s 10 3 1362 168 3.20 0.800 o8z 144 0320 s 0378 157 342 B
T 10 4 14.31 17.65 334 0.835 0.334
U 10 2 1518 1673 . 1.55 -0.775 0.155
. A4 10 ] - 1572 16.90 1.18 1.180 . . 0.118
1050 7 ™ 5 vy To5 5 e 0.894 28 15 175 0.149 150 819 o
X 10 2 14.73 1644 1.71 0.855 0.171 b
Duspett's MSD value: 0.0975 MSD = Minimum Significant Difference
PMSD: 118 PMSD = . Percent Minmum Signiﬁcan! Difference
PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and that can be declared statistically signifi in a whole effluent toxicity test.

Lower PMSD bound détermined by USEPA (10th percentile) = 12%.

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

Lower and uppcr PMSD bounds were determined from the 10th and S0th percenule respecnvely of PMSD data from EPA's WET Interlaboratory Variability Study (USEPA, 2001a; USEPA, 200lb)

USEPA. 200la, 200Ib Final Report: lnterlaboramry Vanabllny Study of EPA ShorHerm Chromc and Acute Wholc Eﬁluem Toxmry Test Mcthods Volumes 1 and 2-Appendix. EPA~821-MI -004 and EPA-821-B-01-005. US Environments! Protection Agency, Cmcmnan OH.



zor1 Jo L8 23vg

N DO PO PR T FPYY PSS I

- Statistical Analyses

B

'

Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  11/17/2009 Test ID: PpKCICR ) ) Sample ID: . REF-Ref Toxicant
. End Date:  11/24/2009 - Lab ID: ETS-Enwvir. Testing Sol. -~ . Sample Type:‘ . KCL-Potassium chloride
Sample Date: ’ _ Protocol: FWCHR-EPA-821-R-02-013 Test Species: - - PP-Pimephales promelas
Ce . o
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 © 09000  1.0000  1.0000 0.9000
750 0.8000 0.7000 0.9000 " 0.7000.
900 04000 . 0.5000 0.4000° 0.4000
1050 0.2000 0.1000 0.2000 0.2000

] B . Transform: Arcsin Square Root . : * 1-Tailed" . Number Total
Conc-mg/L.  Mean N-Mean Mean ‘- Min Max - CV% N t-Stat _ Critical - MSD Resp  Number
D-Control 0.9750 10000 13713 1.2490 1.4120 5.942 4 1 40
450 09750 . 1.0000 13713 1.2490 1.4120 5942 4 0.000 2410 0.1471 1 40
600 ~ 09500 09744 . 1.3305 1.2490 14120 7072 4 0.668 2410 0.1471 2 40
*750 07750  0.7949 1.0846 0.9912 1.2490 11.294 4 4.696 2.410 0.1471 9 . 40
*900 04250 . 04359 - 07099 . 0.6847 0.7854 7.091 4 10.836 2.410 0.1471 23 40 -
*1050 0.1750 ‘0.1795 04282 . 03218 0.4636 . - 16570 4 15.451 2410 0.1471 33 ¢ 40
Auxiliary Tests - . Statisti Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) . 0.91163939 . 0.884 ' -0.118449%6 -0.6290117
Bartlett's Test indicates equal variances (p = 0.82) : 2.20082235 15.0862722 .
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV . TU MSDu MSDyp 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 -
Tr vs D-Control 3 - . : .
_ ) o Maximum Likelihood-Probit : R
Parameter Value SE 95% Fiducial Limits ‘Control = Chi-Sq Critical  P-value ~ Mu Sigma . fter
Slope 11.90075 2.02798845  7.9258926 15:8756075 0025  0.02529665 7.81472778 1 2.94271355 0.08402832 3
Intercept -30.020498 5.96965262 -41.721018 -18.319979 : .
TSCR 0.02489373  0.0167698 -0.0079751 0.05776254
Point Probits mg/l. ~ 95% Fiducial Limits
ECOl - '2.674 558771764 43930398 632.540335
" ECO5 3.355 637.528005 533.944092 700273975
EC10 ' 3718 683.954056 591864566 740.053467
EC1S 3.964 717:172783° 633.972402 768.743169
EC20 4.158 744.720889 669.099597 792.886858
EC25 4326 '769.196521 700275338 814.793373
ECA40 4747 834497847 781392728 877.222284
EC50 5.000 876422566 829.69787 922.532758
EC60 5253 920453569 875571987 976.186221
EC75 . 5674 998.595923 946.148753 1085.24501
EC80 . 5.842 1031.4153 973.075482 1134.89329
EC85 -  6.036 107103413 1004.29166 1196.99431
EC90 6282 1123.05276 104378666 128146378
EC95 6.645 1204.83569 110360002 1419.80285

EC99 7.326 1374.65171 1222.28693 1724.95223

Organisms obtained from Aquatox, Inc. . . ' ' : atox11-17-09
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Statistical Analyses ,

'\3 lénv!ronmentalTeStjtholutlons, Inc. )

: . : Larval Fish Growth and Survival Test-7 Day Growth o :
Start Date:  11/17/2009 B 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 i Test Species: o PP-Pimephales promelas
Comments: ' ’ . : : .
Conc-mg/L 1 ) 2 3 R . : ‘
D-Control - 0.9070 0.8050 . - 0.8430 - 0.7440 .
450 0.7030 0.7590 0.8540 . 0.8160
600 0.7790 08480 - 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 C . 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 8285 - -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 07828  0.7150 08480 - 6.959 4 10939 2180 0.0975 - 0.7828 0.9491
750 0.6983 0.8466 0.6983 . 06190 ° '0.8590 T 15.872 4 0.6983 0.8466
900 0.3780 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
Bartlett's Test indicates equal variances (p = 0.93) - 5 0.14925823 92103405 ' )
Hypothesis Test (1-tail, 0.05) : NOEC LOEC ChV - TU MSDu MSDp MSB MSE F-Prob . df

Dunnett's Test - ’ 600 >600 0.09751355 0.11823407 0.002338083 0.00400172 0.57733494 2,9
Treatments vs D-Control - ' : T

e ) ~ Linear Interpolation (200 Resamples)
Point’ . mg/L. SD ) 95% CL(Exp) _ *  Skew :

1C05* T 44448 171.45 4333 936.54 -0.1280
iclo . 6Nn8s 93.51° 21691 82511 -1.294
IC15 74505 4864 - 537.03 808.42 -0.9607
Ic20 - © 76801 . 2970 646.35 1819.59 -1.0239 -
125 787.32 2062 712.96 835.30 -0.5410
1C40 C 84527 1372 79728 $82.88 -0.0132
1C50 - 883.90 13.24 846.50 930.45 0.3616

- * indicates IC estimate less than the lowest concentration

Organisms obtained from Aquatox, Inc. ~ = - . e o, ' _ atox11-17-09
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Page 4 of 5
Spéciés: Pimephales promelas PpKCICR Test Number: _'g
' Daily Chemistry: |
. Day .
0 1 2
Analyst ‘ oW il uag |
Concentration | Parametér
H(S.U) .48 33 1 243 | 1ap | 180 [ Q4
DO (mg/L) 10 £ 1.2 1.7 .
Conductivity .
A (umhos/cm) | 3&S 252 228
Alkalinity . \
CONTROL | (mg CaCOYL) 6\ - L1l
"} Hardness :
|mg caco,n) a0 a0
gér;perature " ‘
H (S.U.) £ 2v1
, DO (mg/L) 14
' Conductivity
450 mg KCUL. pmhos/cm) . . ‘\ B-D
Temperature
pH (S.U) ’},;;1 Q
: DO (me/L) a
: Conductivity N
600 mg KCVL | - Jom) 1390
Temperature ’
(Oc) B'O
H(S.U.) S
| DO (mgl) 39
p Conductivity .
750 @g KCIL mhos/cm) O |
Temperature . N
(OC) . - 1\"1
H (S.U) TS
| DO (mg/L) 19
’ - Conductivity
900 mg KCVL 1 mhos/cm) 1920
Temperature N
K 2
I pH(S.U) 35,(45.
A DO (mg/L) 8.0
Conductivity o
1050 mg KCVL (umbos/em) | A0
coperte e | e | 2de | wo | 2E | 244
Conductivity -
STOCK (umhos/cm) L5100 |
‘ Initial Final . Initial Final Initial Final |
o © SOP AT21 - Exhibit AT2L1, revisio
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. Page 5 of 5
E .
P &
DR
3 Snvlmnmm-l Tasting Solutions, inc. A
Species: Pimeghal'es promelas R ' . vPiSK‘ClCR Test Number: __4_3
Analyst
Concentration | Parameter
- " I pHG.UY
DO (mg/L) . -
Conductivity : . o
A (umhos/cm) 522 330 33+ 234
Alkalinity . . .
CONTROL | (mg CaCOYL) \ e Wl \
Hardness u .
L(megcacoyny | \a)( | Ao 83 A
P ) dae [ s ) weE e ) s | MAa | e
~ [PHGU) 360 | 164 | 168 | 223 | 35c | 220 | 34 [ 240 |
A "[DO (mgL) 149 L ] 80 i RE < le:
Conductivity ‘ o
4SO meKOL | bosiom)” | 1130 1140 o S \Ho
coyperattre | o |3 L A | awe |ws | WE ] wa
pH(S.U) 2.8 1o | 792 [[307 1369 1327 | 984 | A3
_ DOmgL) | 99 I 14 8.0 o | ¥0 e : __
A .Conductivit ' S
00mg KL ) noyemy | 1410 4o e |
(Tog;:peraturg. 1 A ] we | ¥ | we -Me wl. & WE | e _
oH (S.U) . TG 1 158 119 1| 2w | 22 | 22tz | 28 | 1% 1
, DO (mg/L) 29 - || .7. .O o | 8o .0 O Lo
- Conductivi . - — N
ELTTCUN Pastwniell [TIRS WO oo e
q , A ~—
(oéx;lperature :'q,j i 1WA ‘L'-l &. g W™ 7,.4.& _’lqA.‘\‘
1eBEGU) — [ 3205 | 1@ | 1w | 231 | 2v3 | 232 | 20 | 2,6
o [powmeny 44 54 1 7aq °0 |-G :
Conductivity - '
900 mg KCVL | 20 o) 1930 _ s
'(oél;‘peratur.e’ | . € ‘1‘_\._._{ 1w | .1 M3 A ™€ M-S
pHEU) ~ 1964 [ 7ws | 736 | 321 1 7w3 | 929 | 3.0 9.3
DOmeL) | 99 7. 19 8.0 o | 60 1 00
» I Conductivi ’ :
osomg kevt. | Y | 2100 2200 2240 4140
. T t e . : . : .
(ogi\pera.ure 2.8 Wy b ' 247 241 ‘ M- ™. & rA
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Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

' 3 Environmental Testing Solutions, Inc.
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Test date

—e— - day IC25 = 25% inhibition concentratxon An estimation of the concentration of sodlum chlorlde
that would cause a 25% reduction in Ceriodaphnia reproduction for the test populatlon

— — . Central Tendency (mean IC,))

——— Warning Limits (mean IC,; S, ,0r SA75)

pagewr?llloymts (mean IC25 £, 550 Sp g OF 2 Standard Dev1atlons)




: Ceriodaphriia dubia :
Chronic Reference Toxicant Control Chart

Environmental Testing Solutions, Inc.. . _ . ; .
' - State and USEPA ) "Laboratory . Laboratory . ’ USEPA USEPA

Test number - Testdate  7-day ICy CT S :  Contrel Limits Saie Warning Limits - Sazs " Control Limits Sass Warning Limits Sase Control Limits Ccv
: (gL NaCl) (g/L NaCly CT-28 CT+25 CT-S.p0 CT+S,y CT-Say5 CT+S43s CT-Suzs CT+S,0 CT-Sps0 " CT+Sy00
1 11-04-08 1.07 } : L _ ’ ; ' 8 _
2 '11-04-08 1.10 1.08 ©0.02 1.05 1.12 0.09 1.00 1.17 0.18 0.90 127 0.49 0.60 1.57 0.67 ' 041 1.75 . 0.02
3 12-02-08 1.06 1.08. 002 - 104 L1 0.09 0.99 R 0.18 0.89 " 126 . 048 0.59 1.56 0.67 041 1.74 0.02
-4 01-06-09 1.05 -1.07 002 1.03 111 0.09 0.98 1.16 0.18 0.89 1.25 0.48 0.59 "1.55 0.66 041 1.73 0.02
5 02-03-09 1.05 1.07 10.02 1.03 1.10 009 - 0.98 ’ 1.15 0.18 0.88 1.25 '0.48 0.59. 1.55" 0.66 ‘041 1.73 002
6 02-24-09 1.07 1.07 . 0.0_2 . 1.03 !.10 0.09 098 . - 115 0.18 0.89 . 125 . 048 0.59 1.55 066 . 041 1.73 0.02
7 1 03-10-09 1.07 1.07 0.02 1.04 1.10 0.0 0.98 1.15 0.18 . 089 .- 125 048 059 (LSS 0.66 041" . 173 0.01
8 04-14-09 1.09 1.07 0.02 1.04 1.10 0.09 1098 ) 1.16 - 018 0.89 - . 1.25 0.48 A0_5'9 1.55 0.66 041 1.73 0.02
9 - . 050509 - 107 1.07 10.02 " 1.04 1.10 0.09 0.98 1.16 . 0.18 ° 089 125 048 0.59 1.55 - 0.66 041 1.73 0.01
10 05-05-09 1.08 107 002 104 L0 009 099 116 018 08 125 0.48 0.59 1.55 0.66 041 1.73 001
11 06-09-09 1.07 1.07 001 . 104 * L10O 0.09 R 079'9 . Li6 . 0.18 0.89 - 125 . 048 0.59 1.55 0.66 041 - 1.74 0.01
12 06-09-09 1.07 - 1.07 001 - 1.04. 110 = 009, 0.99 1.16 0.18 "0.89 125 048 0.59 1.55 0.66 7 04) 1.74 0.01
13 . 06-18-09 ©1.06 < 1.07 001 . 1.04 .10 009 : 098 1.16 0.18 0.89 125 .+ 048 0.59 1.55 0.66 041 . 173 0.01
14 07-07-09 1.06 1.07 0.01 104 . 1Ll10 009 098 - 116 .0.18 0.89 125 048 0.59 1.55. - 0.66 0.41 1.73 0.01
15 08-04-09 1.07 1.07 0.01 1.05 1.09 0.09 098 1.i16 0.18 0.89 1.25 048 0.59 - 1.5S 0.66 041 1.73 0.01
16 08-04-09 1.09 . 107 0.01 . 1.05 1.10. 009 099 1.16 0.18 0.89 - 125 048" 0.59 1.55 066 . 041 1.74 Q.01
17 09-15-09 1.05 1.07 0.01 1.04 110 - 0.09 098 1.16 018 0.89 128 0.48 059 - 1.55 0.66 041 1.73 0.01
18 . 10-06-09 © 1.08 1.07 0.01 1.04 110 0.09 0.99 1.16 018 0.89 . 125 048 0.59 1.55 066 - 041 1.73 0.01
19 10-14-09 1.07 1.07 0.01 1.05° 110~ 009 0.99 116 0.18 0.89 ; 1.25 0.48 0.59 . L55 0.66 0.41 1.73 . 0.01
20 11-10-09 1.07 1. 07 0.01 105 . 110 009 099 1.16 . 0.18 0.89 1.25 . 048 0. 59’ DL 55 0.66 041 1.74 0.01

Note: 7-d ICzs = 7-day 25% mhxbmon concentranon An estimation of the conceniration of sodium chloride that would cause a 25% reducuon in Cznodaphma reproduction for the test popula!xon
CT = Central tendency (mean 1C,s). )
S = Standard deviation of the ICy; values.

Laboratory Control and Warning Limits ) .
- Laboratory control and warning limits were established using the standard devumon of the ‘Cas values corresponding to 1he 101h and 25!h pcrcenule CVs.  These ranges are more stringent than the control and warmning

limits recommended by USEPA for the test method and endpoint.
B " Saie= Standard deviation con-espondmg to the 10" percentile CV. (S4,0=0. 08)
. *Sa2s.= Standard deviation correspondmg to the 25 percennle CV. (Sp5= 0, 17)
USEPA Control and Warning Limits
. S,7s = Standard deviation correspondmg to the 75"’ percenule CV. (8435 =0.45)
Sa90= Standard deviation corresponding to the 90" percemlle CV (Sa90 =0.62)
S ¢cv= Coefﬁcnent of variation of the IC,5 values. .

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



Precision of Endpoint Measurements

" Ceriodaphnia dubia
Chronic Reference Toxicant Data

8000

D Environmental Testing Solutions, Inc.

Test .Control © Control Mean

number Test date Survival  Reproduction s cv PR cT MSD PMSD cr
i ‘ . for Control Mean - for Control '
(%) © (offspring/female) Reproduction (%) Reproduction (%) . for PMSD (%)
- (offspring/female) o CV (%)

1 11-04-08 _ 100 32.3 51 : 22 68
2 11-04-08 100 31.5 319 6.2 56 .24 7.7 7.2
3 12-02-08 100 - 315 : 318 4.6 . 5.3 25 80 7.5
4 01-06-09 ' 100 332 32.1 . 4.0 .49 20 61 711 .
5 02-03-09 100 31.4 32.0 6.6 5.3 1.9 - 60 69
6 02-24-09 100 322 ' 320 6.0 54 1.8 57 67
7 - 03-10-09 100 31.9 320 58 - 55 2.6 82 69
8 04-14-09 100 © . 339 ‘ 322 6.7 5.6 .20 - 5.8 6.8
9 05-05-09 100 336 324 43 5.5 23 6.8 6.8
10 05-05-09 100 34.6 . 326 0 17 5.7 22 6.5 6.8
11 06-09-09 100 - 31.3 32.5 64 58 .21 6.7 6.7
12 06-09-09 ~ 100 = 31.1 324 - 94 6.1 26 83 6.9
13 06-18-09° 100 Co323 324 7.3 6.2 L9 58 6.8
14 07:07-09 - 100 29.9 322 3.3 6.0 222 7.2 6.8
15 08-04-09 100 30.4 : 32.1 47 59 22 73 69
16 . 08-04-09 100 320 32.1 - 5.1 5.8 22 69 69"
17 09-15-09 100 316 32.0 5.4 5.8 22 7.0 6.9
18- ° 10-06-09 - 100 31.4 320 43 . 57 24. 16 69
19~ 10-14-09 100 333 - 321 35 56 2.6 7.7 70
20 11-10-09 100 340 322 62 - 56 26 1.7 1.0
Note: _CV = Coefficient of va.riétiop for control reproduction.

Lower CV bound determined by USEPA (10" percentile) = 8.9%.
Upper CV bound determined by USEPA (90"' percentlle) 42%
MSD = Minimum Significant Difference

'PMSD = Petcent Minimum Significant Difference
PMSD is a measure of test precision. The PMSD is the minimum percent dlfference between the control a.nd 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 ©9o" percentile) = 47%.
CT= Central Tendancy (Mean Control Reproduction, CV, or PMSD)

USEPA. 2000. Understanding and Accountmg for Method Variability in Whole Effluent Tox1c1ty Applications Under the National Pollutant Discharge
Elimination Program, EPA-833-R-00-003. US Env1ronmental Protection Agency, Cincinnati, OH.

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Efﬂuent Toxicity Test Methods,
Volumes 1 and 2- Appendlx EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH. :
| o 11-10-09
Page 93 of 102



| Ce'riodaphnia dubia |
Chronic Reference Toxicant Control Chart
Precision of Endpoint Measurements
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—e— Control Reproduc’ﬁon, Coefficient of Variation (CV); or Percent Minimum Significant Difference
~ (PMSD) PMSD is the minimum significant dlfference between the control and treatment that can be
declared statistically 51gmﬁcant .

— — - Central Tendency (mean Control Reproduction, CV, or PMSD)
seeeo padoontrglimits (mean Control Reproduction, CV, or PMSD + 2 Standard Deviations)
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Envirenmental Testing Solutions, inc.

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

Species: Ceriodaphnia dubia
CdNaCICR #: __100

Dilution preparation information: - Comments:

NaCl Stock INSS number: _JNSS 1) ; :

Stock preparation: - 100 g NaCl/L: .
- Dissoive 50 g NaCl in 500 mL Milli-Q water.

Dilution prep (mg/L) 600 800 1000 1200 1400

Stock volume (mL) 9 12 ‘15 .18 21

Diluent volume (mL) | 1491 1488 1485 1482 - 1479

Total volume (mL) 1500 1500 1500 1500 - 1500

Test organism source information: Test information:

Organism age: < 24-hours old ' ' Randomizing template color: “old
Date and times organisms, were born N-10-0% 020 YO WO Incubator number and shelf

between: i ; ' ) ) location: : 2.6 =
Culture board: \-CA-A A : : .
" 7 Replicatenumber: { 1 [ 2 ] 3 | 4] 5 |67 |89 | 10FYWTbatch: 100604

Culture board cupnumber: |V | £ [A | (VWD [W[IS [ [TV )

Transfer vessel information: pH="1LY \ S.U _Temperature = W& °C | Selerastrum batch: 1ol Dq
Average transfer volume (mL): _ . 0.03515 i, : i . C

Daily renewal information:

Day |. Date | Test initiation and feeding, | - MHSW Analyst
renewal and feeding, or . batch used ‘
, __termination time - : -
O Inemed ] s L uwBaal A0
S T {J1"] o 10709 A ;/L :
2 12-04 s n-o+eq A | A
3. N - a IR =1 YO W-S-cA A A
Colenes | s e |4
> ] vis04 102§ ipvz-aa | 40
j |\'.,gr-gﬁ . e 1030 ’ . Wwi-A A d'

N-1.04 obie

Control information: . - . Acceptance criteria Summary of test endpoints:
%of Male Adults: -~ = |- = O C 520% 7-day LCsp 21400
% Adults having 3® Broods: 100l . 2 80% NOEC £80
% Mortality: Ol i <20% * [ LOEC 1000
Mean Offspring/F emale: 34,0 . 2 15.0 offspring/female ChV .84 4
% CV: s - 27 <40.0% [Cz_s : lg‘_l_%.‘o

Page 95 of 102 S . SOP AT14 — Exhibit AT14.1, revision 04-01-09
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2
PR
3 Environmental Testing Solutions, Inc.
Species:r Ceriodaphnia dubia ’ S - CdNaCICR #: _to0
CONTROL - -~ Survival and Reproduction Data
o S o _ Replicate number
Day 1 2 3 4 5 6 | 7 8 9 10
1 | Young produced: ol ol O O (@) (=) (@) o o
Adult mortality O ] O O ] O] — |« Ih_"
2 Young produced | (O O O O O O 0 (@) ) o
“{  Adult mortality O W O o )] ] © (- ~
3 Young produced o (@) o O ol O Q O [e] o
Adultmortality § | N_| | ] v v W= ] — ]
4 -Young produced = < S ) S { S S L W 1Y
: Adult mortality N\ L N B o e S e -
5 Young produced v = WYy W\ 1L VL] ANy v
Adult mortality [. \_ L S L B B VO B N S \_
6 Youngproduced § O | O ( ; Q =6 @) O @) (@) Q
" |, Adult mortality LY N N B I e |\ - g
7| Young produced 1 & Mo | 153 \S LS O A Y O T A W Y 1™ 1S
Total young produced ‘ Ml 3\ 1. 3\' ‘A3 | 3L | av | s 37. SQ . 3\ .
Final Adult Mortality . N Al PO L U R W R e - L -
X for 3" Broods Yo s Y. X | =1 A~ 7= 25 =125

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

| Concentration: :
% Mortality: : o
U ‘ _ Mean Offspring/Female: 24,0
600 mg NaClL ’ Survtval and Reproduction Data
. - __Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 "Young produced B O (®) eI Ee) Ol 0l O10 10
‘ Adult mortality ow] W w - |- L -
2 Young produced | o &) fe) &) Q- 7‘} - O L A o )
Adult mortality L] wl « Ol w [l | ]
N Young produced @) ») (o) ﬁ ﬁﬂmo O]l O]l O @)
1 Adult mortality | | - L I ] \—
4 | Young produced [l |'S S S S o S .S S-_-‘.=1=
Adult mortality | WU I G N R I e
5 Young produced \y vH 2 Jé g W[ 4a {3 13 | I .
Vol Adatemortality | [0 O W W | I — . | S
6 -Young produced O . p Ko e 6 O | O o) 0 6—_ )
Aduemortaliy | U | U T - U C Lo v | U
7 . Young produced 1 14 | e ‘1] v v \& S| VY13 1
Total young produced 23| 38 | 33 |ag " ‘35 ax| 3s | 32| as| 30
Final Adult Mortality [ - L L= - ol - L I
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days) CO = carry over (offspring
’ camed over with adult durmg transfer)
Concentration: :
% Mortality: 07
Mean Offspring/Female: M.0
% Reduction from Control: O_"f.:_-1
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Emnmu"hiln' Solvttany, Inc,

Species: Cerigdaphnia dubia CdNaCICR #: _JOO
- 800 mg NaClVL. Survival and Reproduction Data :

Replicate number
Day 1 2 |3 4 | 5 6 | 7 8 9 | 10
1 Young produced o) [a) Ol O O ®) O l®) O (@)
Adult mortality ] | o — — | — - | L
2 | Young produced ) 0 o) e O &l ol O O &)
Adult mortality o] w | L W I G R W o ]
3 Young produced 0 (o) O [») O]l O] O O O (@)
Adultmortality | f [ | [ [ ] | —
4 Young produced S S| < S S S S S S
o Adult mortality | Wl Ul w1l vl T O o <71
5 Young produced vl v [ vy v 10 1w v v v
Adult mortality | vl w — \— — — — |~
6 Young produced ) [e) o CS: @) (@) (&) O Q O 1
_'Adult mortality Lo [ O S R RS A
7 Young produced L\ L o Y A ot ' 9 e | “" \g N q
Total young produced - A AN |au | 3, 3\ 3\ 33 | as | a\ a\
Final Adult Mortality [ (- . |- A - g\__ |\ —
" Note: Adult mortality (L = live, D = dead) SB spht brood (single brood split between two days), CO = carry over (offspring -
carried over with adult during transfer). :
: Concentriztion': ‘
% Mortality: On.
Mean Offspring/Female: 23%.0
: ' 4 . % Reduction from Control: | . 2.4,
1000 mg NaCV/LL. - = ' Survwal and Reproduction Data
. . Replicate number
Day 1 2 3 ) 5 6 7 1. 8 9 ] 10
1 Young produced | ' /S @) o D Ol O -0 O O F- )
Adult mortality O L B - [Ny [ V) S N By W ) \=—.-=J
2 Young produced | (O (&) ) O (o ®) @) O1. 01 0
Tadutmormality J 0 N[\ AT [N O ] ] N[
3 Young produced [ O o O I QO 'O 1O O-10 10
Adultmortality § L1 \_ | \_ | \_ | — O v (W
4 Young produced Y q M €1 4 .S S cHED
" Adult mortality . o ] [ | O — \_. g
5 Young produced D1y | I\ vl 9 L] 1] 1ol 10 13
Adultmortality | \_ | \_ | - o] - (W L -
6 | ‘Young produced 6 [e) Qm [@) O o) O @) o¥H B
Adult mortality O] el e lu L [ I | -y E:.ﬁ
7 .| Young produced S | ‘e \S ) il EHETRED EHENE
Total young produced 4 .zg\ 33 T -Lﬁ 30 3»‘ 3‘ zq 1L &\-{ X
Final Aduit Mortality I [ —_ - | - [ [ [ -
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspnng
carried over with adult durmg transfer).
Concentratzon:
% Mortality: OT.
i Mean Offspring/Female: 30.M
% Reduction from Control: | ‘Ju.6%.
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Species: Ceriodaphnia dubia : : S CdNaClCR# 160 .
1200mgNaCVL - -~ . Survival and Reproduction Data :
i : . Replicate number
Day _§ 1 2 3 1 4 5.1 6 1 7 1 8 9. | 10
_' 1 Youag produced (o) OO 10O olo ) Ol O o
" Adult mortality [ VDS S D U G U e P N
2 Young produced O Ol O (©) O, Ol o Ol ! O
Adult mortality Ul T T T Ty T Al B
3 . | Young produced DI O @) O O Ol O (@) O (@)
| - Adule mortality L | ) N e | el | N ]
4 Young produced S.Id '3 S S > > ) “ Y
" Adult mortality ol - o | W [ L L .. ,
5 | Young produced Q. § S O & 10 o]l 4 V]| &
) Adult mortality wl ] e v — l — |
6 Young produced o) O[O S0 | O Ol O ) O
Adult mortality SR N I Y Y Y R |
7 Young produced j < 14 Q | 1 10 Y A Lo
Total youug praduced 20 | 4 ".-\ 10 | Ww|zo | N 1M ' w0 (\& 1
Final Adult Mortality \_, - A [ [ N | = .

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

Concentration: I
% Mortality: - Ot.
Mean Offsprmg/Female Wo. 4 -
] o . ‘ S % Reduction from Control: | $6.3%7,
1400 mg NaCVl/L L ' Survival and Reproduction Data ’
o : - : . Replicate number
Day - 1 2 3 -4 5 6 7 8 9 10 .
1 | Young produced | 5 O | O (o) ®) 0 O 0O O O
, Adulemortality | \_] \__ | ] LU | U W] W] [
© 2 Young preduced ﬁ O 5 6 6 @) Ol O 67 r
' -Adult mortality L N . - [N L A I S
3 Young produced [e) O O @ O é O O 140
_ Adult mortality LN W [ [ - — w1
- 4 .| Young produced o Ll ] O 0.1 0 . & UlN |
Adult mortality Ol ] WU o - « L O
$ | Young produced 2Z]l-ol0 \ Sl s 3 O {0 |0
’ Adultmortality | | — [ —f L[] U [ ] — ||
- 6 | Young produced el e (@) e Ol O 0O L 2. F
, . Adult mortality : h ] - U - U . l__ [ | S
7 Young produced 1 S T‘é 10 d7 1 7 -0F g ) E
Total young produced . q e . q R 1 R 10 3 " 172
Final Adult Mortahty | - |\ L. (- i\ L_ — |
Note: Adult mortality (L = live, D = dead), SB = split brood (smgle brood spht between two days), CO = carry over (oﬂ"spnng :
carried over with adult during transfer). - .
Concentration:
% Mortality: . [0Y4
Mean Offspring/Female: 1.9
% Reduction from Control: | .8 Te
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Environmental Testing Solutions, Inc.

_Ceriodaphnia 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: CdNaCICR #100
‘Test dates: November 10-17, 2009
vRevei_w_éd by: - A\ A
Concentration . Replicate number Survival | Average reproduction Coefficient of Perceat reduction from
(mg/L NaCl) ' s 3 4 5 6 4 8 9 10 (%) - (offspring/female) variation (%), control (%)
.Control 36 3 ‘ 36 33 . 36 - 34 35 32 36 31 100 34.0 6.2 Not applica.l;le
600 33 38 33 35 | 36 33 35 32 35 30 100 34.0 66 0.0
300 34 34 34 6 | 3w | 3 33 35 3t 31 100 33.0 57 2.9
© 1000 29 ;33 3 | 2 3 [ x| s 29 28 34 100 " 304 62 106
1200 20 14 17 a0 20 | 20 13 17 20 18 100 . 16.9 20.8 50.3
1400 9 7 9 27 o 12 10 5 6 12 100 19 398 -76.8
D,u.nnett.'s MSD value: 2,604 .- MSD = .Minimum.Signiﬁcant Difference
Percent Minimum Significant Difference -

PMSD:

. PMSD =

significant in a whole effluent toxicity test.

Lower PMSD bound determined by USEPA (10';h percentilc) =13%.

Upper PMSD bound determined by USEPA (90'11 percentile) = 47%.
Lower and upper PMSD bounds were determined from the-10th and 90th percentile, respecnvely, of PMSD data from EPA’s WET hntcrlaboratory

Variability Study (USEPA, 2001a; USEPA, 2001b).

' PMSD is ‘'a measure of test precision. The PMSD is the mmlmum percent difference bctween the control and treatment that can be declared statistically

USEPA. 20013, 2001b. Fmal Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods Volumes I and 2-Appendix. EPA-821-B-0t 004 and EPA—821-B—01-005
US Environmental Protectlon Agency, Cincinnati, OH.

o
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\3 Environmental Testing Sblutlons, Inc.

Statistical Analyses

{

Ceriodaphnia Survival and Reproduction Test-Reproductior

. REF-Ref Toxicant

1198.51852 16.0574224 1229.62477

Start Date:  11/10/2009 - Test ID: CdNaCICR Co _ Sample ID: S }
End Date:  11/17/2009 ‘LabID: ~ - 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 1 2 I C 4 5 6 7 8 "9 10
D-Control 36.000 31.000- 36.000 33.000 - 36.000 34.000 35000 - 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 31000 - 31.000 33.000- 35.000 31.000 31.000
1000 29.000 33.000 30.000 29000  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 7.600 12.000 10.000 - -5.000 6.000 12.000
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 - - 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 2287 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 22917 2287 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 (1-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)
CPoint * - mg SD-__ 95% CL Skew _
1C05 853.846154 68.891583 658291667 950.259615 09158
-IC10 984.615385 37.1605902 889.984375 1018.01841 -0.4734
IC15- .-1022.22222 10.1708642 1001.41628 1040.13001 - 0.1120
IC20 - 104740741 9.4426387 1027.71794 1065.06914 0.2104
. 1C25 1072.59259 79.34744229  1054.19332 .1087.34371 0.2270
- IC40 1148.14815 11.8528783 1126.04654 1168.22075 04312
1C50 116942431 0.4948

11-10-09 .
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Environmentsl Tasting Sojuttons, Inc.

Species: Ceriodaphnia dubia

Page 5 of 6-

CdNaCICR #: _[DD

Daily Chemistry:
' Day
0 1 2
Analyst’ | LA ha—-
Concentration Parameter .
jRHGU) 238 295 | 393 M) 208 | 9
DO (mg/L) - A, ‘ . ‘3 fe
Conductivity )
. gmh:s/clr::) 3ulo 3o 5Y ¥
; Alkalinity '
CONTROL | @g cacouny vi-
' Hardness =~ o :
| (mg CaCO,/L) a0 | _ _
Temperature A1 %.0 u.¢ ‘ .9 BT
] co) — — A BTV |
pH (S.U.) 2738 | 33 | N3 | .81 | 9. >
[oomgn) | A4 34 193 Yo | A
. | Conductivity .
_ 690 mg NaCUL™ | - b os/cm) 1510 1 ISoo 14a0
[Temoersors™ 700 T8 [ 20 | wa | |45
pH (S.U.) '3,.;-)4 qog .poe | 181 + >0
A DO (mg/L) . 3. . v | Q0 . ,
800 me NaClL Conductivity P m
g (umhos/cm) 1860 _ 1830
e e RN ET
pH(S.U) ' -
DO (mg/L)
: Conductivity
1000 mg NacvL | - SO ‘. , '
(Toecl;'l’e’a‘“re 1.8 .4 .7 | A oE | M |
oH (S.U.) N8 1 s | A0 | 384 | 204 | 229 |
.~ | DO (mg/L) 15 .0, 3.8 2.3 | \
196 4 | Conductivity : ' :
1200 mg NaCUL | 1 crem) 203D 2640 Z2L%0
g;g;lperature ‘ 24.¢ .1 7;5.' M. 2.0 1*.'_1 ‘1‘4-‘-‘9 :
pH (5.U) L 26S 1333 | 965 | 90d | 979
_ gogdn_xg/Lt'_).tr -1 © g 2
- ‘Conductivi
1400 mg NaCVL (umhos/em) 2A20 :
T t ’ ¢ -
(oél;lpera ure zq '8 . zqﬁ 2‘4-7 R L3 -p z\_L 1 u. &
. § Conductivity
STOCK (pmhos/cm). _
Initial Final Initial ‘Final ~ Initial Final
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Envircnmantal Testing Solutions, Inc.

Species: Ceriodaphnia dubia

Page 6 of 6

.CdNaCICR #: _ (O

Analyst

Parameter

"pH (S.U)

DO (ng/L)

Conductivity
(umhos/cm)

Alkalinity
(mg CaCO,/L)

Hardness
{(mg CaCO4/L)

ca

Temperature

600 mg NaCl/L

pH(S.U)

G

DO (mg/L)

i

(umhos/cm)

-Conductivity

Temperature
(O

w. €

800 mg NaCVL

1 pHS.U)

114

D0 (mg)

Conductivity
{umhos/cm)

| Temperature

CC)

1.7

1000 mg NaCl/L

IpHGEU).

{ DO (mg/)

Conductivity
pmhos/cm)

Temperature

)

5.0

3.8\

z“‘-" i

1.0 |

1200 mg NaCVL

pH (S.U)

332
.6[

I DO (mgn)

Conductivity

(umhos/cm)

Temperature
&9)

w.Aq

11w

.9

260

.q

.4

pH.(S.U)

.09

AT

.00

9’9,3

DO (mg/L) -

2.0

Conductivity
(umhos/cm) -

30 |

Temperature

w1

.9

WA

24.9 ]

o) -
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