. Tennessee Valley Authority, Post Office Box 2000, Soddy-Daisy, Tennessee 37379-2000

February 5, 2007

State of Tennessee ’

Department of Environment and Conservation
Division of Water Pollution Control

Enforcement & Compliance Sectlon

6" Floor, L & C Annex

- 401 Church Street '
" Nashville, Tennessee 37243 1534

Dear Mr. Chlp Hannah

SEQUOYAH NUCLEAR PLANT.(SQNY) - 2006 BIOCIDE/CORROSION TREATMENT

- PLAN ANNUAL REPORT NPDES PERMIT NO. TN0026450

In accordance W|th Part IV B. of NPDES Permit No. TN0026450 SQN developed a

‘Biocide/Corrosion Treatment Plan (B/CTP) that was approved by the Division of Water -

Pollution Control on April 27, 2005 for the specific and limited appllcatron 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 operatlon of the facility.

The B/CTP approval requires that' annually, a report shall be submltted to the Division
presentrng 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 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. DlVlSIon :

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 2006." A total
of 36 samples from the Diffuser effluent (Outfall 101) have been analyzed by each '
method, see summary on the followrng page.
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Printed on recycied paper



ST Analytical Results Analytical Results
H-150M Mass Balance Calculations (mg/L) | Methylene ChIorlde Extractron (mg/L)
o , : : S| #of ¢ : #of
~ Month | Maximum | Average | Limit | samples Maximum Average | Limit | samples
| May.:. 0.036 0.035 .1 0.05 8 ~ <0.02 <0.02 | 0.05 8.
June 0.036 0.035 | 0.05 4 <0.02 <0.02 |0.05| 4~
July 0.033 '0.033 | 0.05 2 <0.02: <0.02 .| 0.05 -2
August 0.033 . | 0.033 |0.05 6 <0.02 .<0.02 | 0.05 6 ¢
October 0.035 |- 0.033 | 0.05 5 <0.02 "'| <0.02 |.0.05 5
' November 0.037 | 0.036 |0.05f 11 <0.02 | <0.02. | 0.05 11
May Nov 36 - 36

From January 1;2006 through December 31, 2006 SQN did not |nJect the followmg
- chemicals into any system (ERCW A, ERCW B, RCW): Nalco H-130M (non-oxidizing
* biocide), Betz Dearbom Spectrus CT1300 (non—OX|d|2|ng biocide), nor Nalco Coagulant

Aid-35 (detoxrflcatlon)

MSW 101 was added to the RCW system in September 2006
. (reference the March 27, 2006 and August 15, 2006 letters sent to Ms Pamala Myers
~ from Stephanie A. Howard). ‘ .

. Enclosed is the 2006 Biocide/Corrosion Treatment Plan. Annual Report for Sequoyah

Nuclear Plant. Please contact me at.(423) 843-6700 if you'have -any questions or

comments.

- Sincerely,

\jf(z/pjf(&,lft/(/(« & KLJMQC“
| 'StephanleA Howard

Principal Environmental Engineer
Signatory Authority for -

- J. Randy Douet

Site Vice President
Sequoyah'Nuclear Plant |

Enclosure
cc’(Enclosure):

Edward M. Polk, Jr., P.E.
Manager, Permit Section
State of Tennessee

Dept. of Environment and Conservation .

‘Division of Water Pollution Control
" 6" Floor, L & C Annex

.. 401 Church Street

NashV|IIe Tennessee 37243 1534

u. S Nuclear Regulatory Commission )

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

Chattanooga Environmental Assnstance Center
~ Division of Water Pollution Control -
- State Office Building, Suijte 550
540 McCallie Avenue v
Chattanooga, Tennessee 37402-2013
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- TN0026450 , . saN
N 2006 Biocide/Corrosion Treatment Plan Annual Report
H 150M -
v : Duration in X . . :
Quantity in Pounds Hours Analytical Results Analytical Results
. (Ibs/day) (hrs/day) mass balance calculations methylene chloride extraction
- ' (mg'/L) - (mg/L)
. ' A ) # of #of |Daysin
Month [ Maximum Average lent Maximum’ Maxnmum Average Limit samples Maximum Average Limit samples | Service

January 0 0 8551 « 0.00 0.000 0.000 0.05 0 0.00 000. 005 . O 0.
- February 0 . =0 855 0.00 0.000 0.000 0.05 -~ 0, ©'0.00 .0.00 0.05 0. 0
March o - 0. 855 0.00 . 0.000 0.000 0.05° 0: © 0.00 0.00 0.05 0 -0
April 0 - .0 855 Q'.‘OO. 0.000 0.0000 005 0 0.00 0.00 0.“05 . 0 ‘0
May 452 303 855 24.00 .0.036 0.035 0.05 8 <0.020. | <0.020 * 0.05 8 8
June 461 288 8551 2400 0.036 . 0.035 0.05 4 <0.020 } <0.020 0.05 4 4
July ¢ 248 - 237 - 855 13.75 - 0.033 0.033 0.05 2 ’<Q.020 <0.020 '0.05 2 2
August . 299 - 240 855 '16.58 0.033 0.033 0.05 6 <0.020 | <0.020 0.05 6 56
September 0 0 855 0.00 0.000: .. 0.000 0.05 0 0.00 0.00", 0'..05 0 0
October 290° 250 8551 1592 0.035 . 0.033 0.05 5 <0.020 | <0.020 . 0.05 5 5
November-| 481 379 855 24.00 0.037 0036 005 11 <0.020 | <0.020 0.05 11 11
December 0 0 855 | 0.0 0.000 0000 005 . 0 | 0.0 000 005 O "0
Jan. - Dec. 36

36

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

Outfall 101: Toxicity was sampled November 12117, 2006.
Test Results: Pimephales promelas: 1C25 >100%

‘Ceriodaphnia dubia

IC25 > 100%

Outfall 110: There has been no dlscharge from Outfall 110 January December 2006.



H-150M

1 methylene

<0.020

1 Comp.

: mass
‘ injectioh»stan injection end | duration total ~ balance chloride; : -
- H-150M system ' timé, time . in hours| quantity calc. . | extraction number/type of samples
_ - A Ibs/day | 0.05 mg/L | 0.05 mg/L . . S :
05/17/2006 ERCWB 1030 2400 13.50| - 243.34| 0.0345 <0.020 1 Comp. 05/17/06 @ 1039 - 05/18/06 @ 0939
05/18/2006 ERCWB 0000/1010 0826/2400 22.26 401.24 0.0344 <0.020 1 Comp. 05/18/06 @ 0955 - 05/19/06 @ 0855
05/19/2006 ERCWB. 0000 1200 12.00 216.30 0.0340| . <0.020] - 1 Comp. 05/19/06 @ 1042 - 05/20/06.@ 0942 -
05/22/2006 ERCWA 1315 .2400§- 10.75|.-.193.77 0.0340 <0.020| © 1 Comp. 05/22/06:@ 0830 - 05/23/06 @ 0730
05/23/2006 ERCWA 0000 2400 24.00 432.60 0.0340 <0.020 1 Comp. 05/23/06 @ 0757 - 05/24/06 @ 0657
05/24/2006 ERCW A 0000 1315 13.25 238.83 0.034 <0.020 1 Comp. 05/24/06 @ 0813 - 05/25/06 @.0713
05/30/2006 - |RCW 1120 2400{ - 12.67 243.60 - 0.0362 <0.020| - 1 Comp. 05/30/06 @ 0755 - 05/31/06 @ 0655
05/31/2006 |RCW 0000/1500 1430/2400; = 23.50 451,83 0.036 <0.020 1 Comp. 05/31/06.@ 0725 - 06/01/06 @ 0625
. . o : mass methylene
© | injection start |.injection end | duration total balance chloride , -
H-150M system time © time in hours | quantity calc. ' | extraction. humber/type of samples
’ ' 855 o ' : ‘

. : A lbs/day | 0.05 mg/L | 0.05 mg/L o o _ Sl
06/01/2006 RCW 0000 2400 2400 .- 461.45 " 0.036 <0.020 1 Comp. 06/01/06 @ 0824 - 06/02/06 @ 0724
06/02/2006 |RCW ~© 0000 1115 11.25 216.30 0.036 <0.020 1 Comp. 06/02/06 @ 0821 - 06/03/06 @ 0721
06/26/2006 . |ERCWB - .-1108 2400 12.87 231.98 0.033| - <0.020 1 Comp. 06/26/06 @ 0737 - 06/27/06 @ 0637
06/27/2006 ©° |ERCWB 0000| - 1330 13.50 243.34| " 0.033 <0.020 1 Comp. 06/27/06 @ 0727 - 06/28/06 @ 0627

: mass methylene
- injection start | injection end | duration |  total balance | chloride | - :
H-150M . system time 7 time in hours.| quantity - calc. ‘extraction number/type of samples
855 ' : : -
| Ibs/day | 0.05 mg/L | 0.05 mg/L |. A
- 07/05/2006 ERCW A 1015 2400 13.75 24785} 0.033 <0.020 1 Comp. 07/05/06 @ 0737 - 07/06/06 @ 0637
07/06/2006 |[ERCWA 0000{ . 1235|  12.58| = 226.75| . 0.033

07/06/06 @ 0741 - 07/07/06 @ 0641




 H-150M

mass

: methylene | .
injection start | injection end | duration | total | balance |- chloride : : SR
H-150M, system time time in hours | quantity calc. extraction number/type of samples
: ‘ : : 855 ‘ . o N
: ,. | lbs/day | 0.05mg/L | 0.05 mg/L v I g
08/07/2006 ERCWB 1015 2400 13.75 247.85|. - - 0.033 <0.020 1 Comp. 08/07/06 @ 0715 - 08/08/06 @ 0615
08/08/2006 ERCWB 0000 - 1326 13.43| ~ 242.08|° 0.033] '~ <0.020 1 Comp. 08/08/06 @ 0659 - 08/09/06 @ 0559
08/15/2006 ERCW A 1016 2400) 13.73 247.49|. 0.033 <0.020 1 Comp. 08/15/06 @ 0738 - 08/16/06 @ 0638 .
08/16/2006 ERCW A 0000} 1225 12.42 223.87 0.032] - <0.020 1 Comp. 08/16/06 @ 0710 - 08/17/06 @ 0610
08/23/2006 RCW 1406] 2400 9.90 178.45 0.033] . <0.020 1 Comp. 08/23/06 @ 0910 - 08/24/06 @ 0635 .
08/24/2006 = |RCW 0000]| 1635 16.58 298.86 0.032 <0.020{ ~ 1 Comp. 08/24/06 @:0636 - 08/25/06 @ 0536
_ ‘ | mass methylene’
o _ _ injection start | injection end | duration’|  total _ balance | chloride - .
H-150M system time time in hours | quantity calc. .| extraction nimber/type of samples..
» : lbs/day | 0.05 mg/L | 0.05 mg/L _ . : , ‘
- 10/02/2006 ERCW B 1015 2400 13.75 247.85 0.032 <0.020{ - 1 Comp. 10/02/06 @ 0837 - 10/03/06 @ 0737 .
10/03/2006 ERCWB 0000 1330 13.50 243.35| 0.032 <0.020 1 Comp. 10/03/06.@ 0744 - 10/04/06 @ 0844
- 10/24/2006 ERCW A . 0810 2400|. 15.83] 285.34 0.033 <0.020 1 Comp..10/24/06 @ 0815.- 10/25/06 @ 0715
10/25/2006  |ERCW A -~ 7 0000 1015 10.25 184.76 0.033 <0.020 1 Comp. 10/25/06 @ 0737 - 10/26/06 @ 0637
10/31/2006 RCW 0805/1308 1308/2400 15.92 290.46 0.035|  <0.020{- 1 Comp. 10/31/06 @ 0820 - 11/01/06 @ 0720
_ , _ ‘ ' mass methylene
_ .| injection start | injection end | duration total balance | chloride | ,
‘H-150M system time T time. in hours | quantity - calc. extraction number/type of samples
' 855. " " -
: ‘ © | Ibs/day | 0.05 mg/L | 0.05 mg/L : , S
11/01/2006° |RCW 0000/1320 1245/2400 23.42| © 420.57 -0.033] . <0.020| 1 Comp. 11/01/06 @ 0730 - 11/02/06 @ 0630
. 11/02/2006. - [RCW 0000 2400 24.00 432.60 - 0.033]  <0.020 1 Comp.-11/02/06 @ 0647 - 11/03/06 @ 0547 .
11/03/2006 RCW- 0000 - 2400 24.00 432.60 0.033 <0.020| "~ -1 Comp. 11/03/06 @ 0700 - 11/04/06 @ 0600 -
11/06/2006 ERCW A 1445|. - 2400 9.25 185.26 0.037 <0.020 .1 Comp. 11/06/06 @ 0808 - 11/07/06 @ 0708
11/07/2006 ERCW A _ 0000 2400 24.00|. 480.67|- . 0.036 <0.020 1 Comp. 11/07/06 @ 0746.- 11/08/06 @ 0646
11/08/2006 ERCW A )000/1145/1355p00/1335/2400 20.91 418.78|. . = 0.036{ . <0.020 1 Comp. 11/08/06. @ 0908 - 11/09/06 @ 0808
- 11/09/2006 ERCW A 0000 1750 17.83 35710 - 0.036| . <0.020 1 Comp. 11/09/06 @ 0838 - 11/10/06 @ 0738
- 11/13/2006 |ERCW B 1155 2400, 12.08 241.94 0.037| <0.020| .. 1 Comp. 11/13/06 @ 0905 - 11/14/06 @ 0805
11/14/2006 ERCWB 0000/0914| 0812/2400f - 22.97 460.04 '0.037|* <0.020 1 Comp. 11/14/06 @ 0816 - 11/15/06 @ 0716
11/15/2006 . |[ERCWB 0000} 2400 24.00 480.67 0.037] --. <0.020 1 Comp. 11/15/06 @ 0730 - 11/16/06 @ 0630
11/16/2006 ERCW B 0000 1300 13.00 260.36 0.037 <0.020 1 Comp

.11/16/06 @.0724 - 11/17/06 @ 0624




TN0026450°

: : : : SQN
2006 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 | Daysin

Month Maximum Average Limit- | Maximum Limit |Maximum Average Limit © samples | Service
January S ‘5 50 0.5 0.5 0.012 = 0.011 2.0 11 11
February 5 - "~ 5 50 05 - 0.5 0012 =~ 0.011 . 20 . .3 3
March 0 -0 50 0.0 .05 0.000 0.000 ° .20 -0 0
April 5 5 50 0.5 05 | 0019 0.017 .~ 20 8 8
May 0 0 50 0.0 0.5 0.000 0.000 20 0 0
June 8 -7 50 0.5 05 0.012 0.011 . 20 10 10

July 8. 5 50 .05 . 05 0.011 0:010 20 . 13 13
August 9 5 - 50 .05 05 0.015 0.012- 20 12 12
September 13 7 50 . 0.5° 0.5 0.015 0.014 20 . 12 12
October 12 6 50 0.5 0.5 0.016 - 0.015 - 20 7 11 11
November -9 9 50 0.5 0.5 0.015 0.015 2.06 1 1
December 8 . 6 50 0.5 0.5 0.026 0.025 . 20 9 9
90. 90

Jan, - Dec. }

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

systems.

Per the B/CTP approval "Frequency of use would be appoxmately 208 days per year and duration of use would be about 0. 5
hours per day with a maximum dally usage of 50 Ibs/day for all three- |nJect|0n paints."



IV I YLy Fww

" mass balance calc.

Biodetergent 73551 system "injection start time injection end time duration in hours = total quantity
: ; ' 50 Ibs/day - 2.0mglL
01/01/2006 n/a 1 -
01/02/2006 N/A , : S
01/03/2006 ERCW A . 1015 1045 0.50
- ERCW B 1045 1115 0.50
RCW 1210 1239 0.48 7.27 - 0.012
01/04/2006 ERCWA 845|. - 915 0.50 ‘
ERCWB 915 - 945 0.50
- RCW 1050 1119]" 0.48 . 1.27 0.012
01/05/2006 N/A, I ) .
01/06/2006 N/A
01/07/2006 N/A
01/08/2006 N/A - . :
01/09/2006 ERCW A 900 i 930 0.50 .
ERCWB 9301 » 1000 0.50{ 4.36| 0.008
01/10/2006 . N/A : . : . :
01/11/2006 N/A : . :
01/12/2006 RCW - 900| ° 929 0.48 - 2.91 0.012
01/13/2006 ERCW A 925 955} 0.50 :
ERCW B 855§ 925 050 . :
RCW' 1030 1059 - 048 7.27 0,012
01/14/2006 N/A
01/15/2006 . N/A
01/16/2006 N/A -
01/17/2006 N/A :

01/18/2006 .|RCW 1020 1049 0.48 2.91 0.012
01/19/2006 RCW 1040 1109] 0.48 291|° 0.012
~01/20/2006 "|[ERCW A 835! 905 - 0.50 _ ,

L ERCW B 905 935 0.50 4.36 © 0.008
"01/21/2006 N/A :
01/22/2006 N/A . ]
01/23/2006 ERCW A 1110 ~1140| 0.50
j . ERCW B 1140 1210 0.50 .
RCW 1300 1329 0.48 7.27 0.012
01/24/2006 |ERCW A 930 1000 . 050 :
ERCW B 1000 1030 - 0.50
. RCW 1125 1154 0.48 7.27 -0.012
- 01/25/2006 N/A : i . :
01/26/2006 N/A
01/27/2006 N/A
01/28/2006 N/A
" 01/29/2006 N/A .
01/30/2006 CINYFA
01/30/2006 N/A N ,
01/31/2006 RCW 1030 - 1059 0.48 - 2.91 0:012|




IVUTLTE Hc)llt I

toté! quantity

Biodetergent 73551 . system injection start time injection end time| - duration in hours mass balance calc.
, ' 50 Ibs/day 2.0 mg/L
02/01/2006 ERCW A - 1230 - 1300 ; 0.50 o
: ERCWB 1300 1330 0.50| 5.42 0.011
02/02/2006 RCW 1025 1055 0.50 3.03 0.012
02/03/2006 ERCWA 905 935 0.50
ERCW B © 935 1005 0.50 5.42 0.01]
02/04/2006 N/A o ) :
.02/05/2006 N/A
02/06/2006 ° N/A
02/07/2006 N/A .
_ 02/08/2006 N/A
02/09/2006 " . N/A
02/10/2006 N/A
02/11/2006 ° N/A
02/12/2006 N/A
02/13/2006 N/A
02/14/2006 N/A
02/15/2006 N/A -
'02/16/2006 N/A
02/17/2006 N/A
02/18/2006 N/A
02/19/2006 N/A
02/20/2006 N/A
02/21/2006 N/A
- 02/22/2006 IN/A
02/23/2006 N/A
02/24/2006 N/A
02/25/2006 N/A
02/26/2006 N/A
- 02/27/2006 N/A
02/28/2006 .

N/A




LIUUCLEIYTHIL [ DJJ

Biodetergent 73551 system injection starttime] - injection end time - duration in hours - total quantity mass balance calc.
L ' L P ] Co 50 Ibs/day ' 2.0 mg/L
04/01/2006 - n/a '
04/02/2006 n/a
04/03/2006 n/a :
04/04/2006 ERCW A 830 900 0.50
ERCW.B 900 930 0.50
‘ _ RCW 1020 1050 0.50| 5.41 0.012
04/05/2006 - na . : '
04/06/2006 ERCWA 1115 1145 0.50}
- ERCWB 1145 1215 0.50 " .
RCW 935 1005 0.50 5.41 0.012]
04/07/2006 . - n/a I ' '
04/08/2006 n/a
04/09/2006 ° n/a
"~ 04/10/2006 : |N/A ,
04/11/2006 ERCW A 1250 1320 - 0.50
ERCW B 1320 1350 0.50 : _
RCW 940 1010 0.50} . 531 0.017
04/12/2006 N/A , :
04/13/2006 ERCWA | 1015 1045 _ 0:50]
ERCWB' 1045 1115 0.50 .
, - RCW - 915 945 0.50 5.31 0.02
04/14/2006 N/A :
04/15/2006 |N/A
04/16/2006 N/A
" 04/17/2006 ERCWA 900 930{ 0.50
: ' ERCW B 930 1000 0.50 . ,
' RCW 1050 1120 0.50 5.31 0.02}
04/18/2006 nfa ,
04/19/2006 ERCWA 915 945 0.50
ERCW B ‘945 1015 0.50
RCW 1125 1155| - 0.50 5.31 0.02
04/20/2006 n/a - ' '
04/21/2006 n/a
04/22/2006 n/a
04/23/2006 n/a .
04/24/2006 RCW 1048 1118 0.50 3.03 0.019|
04/25/2006 N/A o
04/26/2006 ERCW A 955 1025 0.50
ERCWB | 1025 1055 0.50
. E RCW 1155 1225 0.50 5.31 0.019
. 04/27/2006 N/A -
" 04/28/2006 N/A
04/29/2006 N/A
04/30/2006 N/A :




Cd A A Y I N TS A

- system

- mass bafance calc.

Biodetergent 73551 injection start time injection end time duration in hours.  total quantity
' ' ' _ : 50 Ibs/day - 2.0mg/lL
06/01/2006 ERCW A 950 1020] . 0.50, - ; :
g |[ERCWB 1020 1050] . 0.50 4.56 0.008
06/02/2006 ERCW A 1440 1510 0.50 ) o .
ERCW B 1510 1540 , 0.50 456 0.008
" 06/03/2006 n/a : B -
06/04/2006 n/a
06/05/2006 n/a : : .
06/06/2006 ERCWA - 850 . 920 0.50
ERCW B 920 950 0.50
: . RCW 1055 1125 0.50 8.14 0.012
06/07/2006 infa '
06/08/2006 n/a
06/09/2006 ERCW A 1135 1205 0.50
ERCW B 1205 1235 0.50 .
RCW 1330 1400 0.50 8.14 0.012
06/10/2006 n/a '
06/11/2006 n/a
06/12/2006 n/a
06/13/2006 n/a , '
06/14/2006 ERCW A 940| 1010 0.50
' ERCW B 1010 1040 0.50 N
: RCW 1215 1245 0.50 7.77 0.011
06/15/2006 n/a ; '
06/16/2006 " IERCWA. 1100 1130 0.50
- ERCWB 1130 1200/ . 0.50 ,
RCW 1300 1330] . 0.50 7.59 0.011
06/17/2006 n/a '
06/18/2006 n/a
06/19/2006 n/a
06/20/2006 n/a A
06/21/2006 ERCW'A 900 930 0.50
. o ERCW B 930 1000 - 0.50] i
. : RCW 1015 1045 0.50 7.59 0.011
.. 06/22/2006 n/a . ’ '
- 06/23/2006 - "[ERCWA 800 930 0.50
o ERCW B 930 1000 0.50 L :
RCW 1020 1050 0.50! - 7.59] 0.011
06/24/2006 n/a C
06/25/2006 n/a
06/26/2006 - n/a
- 06/27/2006 n/a . . : .
~ 06/28/2006 RCW 1005 1035 0.50 3.03 0.011
06/29/2006 n/a . e ] ' o
06/30/2006 ERCW A 1110 ' 1140 0.50]
ERCWB 1140 1210 0.50 ' :
RCW 1250 1320 0.50 7.59 0.011
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'

.syst'em._

duration in hourg

mass balance calc.

Biodetergent 73551 injection start time| : injection end time total quantity
' . . : . ‘ 50 lbs/day 2.0 mg/L
07/01/2006 ERCW A 1125, 1155 0.50 1 '
i ERCW B 1155 1225 0.50| 4.56 '0.008
07/02/2006 n/a : : ' '
07/03/2006 _|[ERCWA © 1125 1155 -0.50 ,
: ERCW B 1155| 1225 0.50| . "~ 456 0.00Q
07/04/2006 n/a
07/05/2006 . n/a i ‘
- 07/06/2006 . . |RCW 935 1005} 0.50 3.03 0.011]
07/07/2006 . RCW 935 1005 0.50 3.03 0.011
07/08/2006 nfa = E ' .
07/09/2006 n/a
07/10/2006 nfa
07/11/2006 nfa
07/12/2006 nfa
07/13/2006 n/a -
07/14/2006 ERCW A 935| 1005 0.50
. : ERCWB 1005 1035 0.50] .
. RCW 1205] 1235 0.50| 7.59 0.011]"
07/15/2006 ERCW A 905 935 0.50 . e
. ERCW B - 935 1005 0.50 4.56 0.008|
07/16/2006 RCW . 925 955 0.50 3.03 0.011
07/17/2006 n/a '
07/18/2006 ERCW A 920 950 0.50
ERCW B 950 1020 0.50] - :
. RCW 1625 1655 0.50| 7.59 0.011
. 07/19/2006 n/a :
07/20/2006 n/a :
07/21/2006 ERCW A 915 .945 0.50
: ERCWB 945 1015 © 0.50 Sl :
RCW 1115 1145 0.50 759 0.011
07/22/2006 n/a ' -
07/23/2006 “in/a
07/24/2006 n/a , anE
07/25/2006 RCW 920 950 0.50} 3.03 - 0.011
07/26/2006 . ERCWA 850 920 0.50 ' e
v . |ERCW B 920 950 0.50 456 0.009
'07/27/2006 RCW | 1100 1130| 0.50 3.03 0.011
07/28/2006 ERCW A 945 - 1015/ 0.50 .
B ERCW B 1015 1045 0.50| ° 4.56 0.009
-07/29/2006 n/a : - '
07/30/2006 n/a:
|n/a <

07/31/2006 .




WIVUCLE YT ruwvil

Biodetergent 73551

mass balance calc.

system . -_injection start time injection end time duration in hours  total quantity -~
- 50 Ibs/day |, - 20mgll
08/01/2006 n/a ; ‘ S
08/02/2006 n/a. 5 A
08/03/2006 ERCW A 1225 - 1255 - 0.50 ‘ .
’ |ERCWB 1255 1325 0.50 4.56 . 0.009
08/04/2006 ERCWA. 1005|° 1035 0.50 ' ’
‘ ERCWB 1035 1105 ) . 0.50 s
RCW " 1140 1210} 0.50| 7.59 0.011
08/05/2006 n/a
08/06/2006 n/a
08/07/2006 “In/a
08/08/2006 n/a
08/09/2006 n/a - . .
08/10/2006 RCW 933 1003 0.50 3.03 0.011
08/11/2006 n/a R , :
08/12/2006 RCW 910 940 0.50 3.98 0.014
- 08/13/2006 n/a :
08/14/2006 n/a
08/15/2006 n/a : ) B
08/16/2006 RCW 855 925 . 0.50 3.98 '0.015¢
08/17/2006 n/a '
08/18/2006 ERCW A 930 1000 0.50
5 ERCWB 1000 1030 0.50
: RCW 1104 1134 0.50 8.54 10.014
08/19/2006 ERCW A 820 850 0.50 :
ERCWB 850 920 0.50 4.56 0.008|
08/20/2006 n/a :
08/21/2006 ‘In/a . "
 08/22/2006 ERCW A 850 920 0.50
ERCW B 920 - 950 -0.50 4.56 0.008
08/23/2006 n/a ‘
08/24/2006 n/a ‘
08/25/2006 ERCW A 950 1015 0.42
, ERCW B 1015 1045 0.50 4.19{" 0.008
08/26/2006 RCW 900 930 0.50 3.98 0.014
08/27/2006 RCW 925 955 0.50 3.98 0.015} .
08/28/2006 n/a . . - ' ’ S
'08/29/2006 ERCW A 948 1018 0.50
' ERCWB - 1018, 1048 0.50 »
RCW 830 900 0.50 8.73 0.015
08/30/2006 - n/a ‘ : B
n/a

08/31/2006
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Biodetergent 73551

injection start time

: injection end time|

- mass balance calc.

system " duration in hours - total quantity
. ' . 50 Ibs/day 2.0 mg/L
. 09/01/2006 ERCW A 952 - 1022 0.50
- ERCWB" : 1022 1052 0.50|
: RCW ‘ 1145 1215 0.50] 8.73 0.015
. 09/02/2006 n/a
09/03/2006 n/a
. 09/04/2006 n/a
09/05/2006 n/a : ,
09/06/2006 ERCW A . 935 1005 0.50
I ERCW B 1005 1035 0.50 e
- RCW 1135 1205 0.50 8.73 0.015
- 09/07/2006 n/a
09/08/2006 ERCW A 940 1010 .0.50
ERCW B 1010 1040 0.50
RCW 1130 1200 0.50| - 8.73 0.015
09/09/2006 . n/a : |
09/10/2006 n/a -
09/11/2006 n/a -
09/12/2006 RCW 1012 1042 0.50 417 0.015
09/13/2006 n/a - » ) RE
09/14/2006 RCW . 905] . 935 0.50 417} 0.015|
09/15/2006 na R I
09/16/2006 ERCWA 805 835 0.50] : _
' ERCW B . 835 905 . 0.50 456| 0.008
09/17/2006 ERCW A 900 930 0.50].
, ERCW B 930 1000] . 0.50 456 0.008
09/18/2006 n/a '
09/19/2006 n/a
09/20/2006 n/a S
09/21/2006 ERCWA " 910 940 0.50
' |{ERCW B 940 1010 '0.50 A
, RCW 1103 1133 0.50 9.95 0.015
09/22/2006 . ERCW A 840/ 910 0.50 ‘
ERCW B 910 940 0.50
- " [RCW 1025 1055 0.50 11.19 0.015
09/23/2006 - n/a . ;
09/24/2006 n/a
09/25/2006 n/a
~ 09/26/2006 ERCWA 920 950 0.50
ERCW B - 950 1020 0.50 :
RCW- 1107 1137 0.50] . 12.51 0.015
09/27/2006 - In/a : - ) «
09/28/2006 RCW - 931 1001 0.50 417 0.015
09/29/2006 n/a 3
09/30/2006 ERCW A 855 - 925 0.50 -]
- |ERCW B 925 955 0.50 8.35 -10.015} - -
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Biodetergent 73551 system injection start time|’ injection end time| - duration in hourg  _total quantity mass balance calc. |
' : e ' 50 Ibs/day 2.0 mg/L '
10/01/2006 n/a
10/02/2006 n/a . L : P S
10/03/2006 RCW a37| . - 1007 0.50] . 417 0.015
10/04/2006 n/a ‘ :
10/05/2006 nja -
10/06/2006 ERCWA. 850 920 0.50
ERCW B. 920 950 0.50 , L
L RCW 1045 1115 0.50|’ 11.75 0.015
10/07/2006 - . |n/a , ' Mk :
* [10/08/2006 ERCWA- 850 920 , 0.50
: ERCWB 920 950 0.50 7.58 0.014
10/09/2006 JRCW 820 850 0.50 417 0.015
"110/10/2006 n/a e :
10/11/2006 ERCWA, 1010 "1040 -0.50
ERCWB . 1040 1110 0.50 6.26 0.011
10/12/2006 RCW 1030 1100 0.50 4.17 0.015
10/13/2006 n/a
10/14/2006 -|n/a
10/15/2006 n/a : :
10/16/2006 RCW: 1124 1154]| . 0.50 417 0.015
110/17/2006 n/a . !
10/18/2006 RCW . 955 1025 0.50 417 0.015
10/19/2006 n/a ' :
.110/20/2006 n/a
10/21/2006 n/a
10/22/2006 n/a . |
10/23/2006 RCW 955 1025 - 0.50 4.17| 0.015] .
10/24/2006 n/a . ] ' S
10/25/2006 RCW 915 945 0.50{ - 417 0.015
10/26/2006 n/a :
10/27/2006 n/a
110/28/2006 “|n/a
10/29/2006 n/a
10/30/2006 ERCWA 850] . 920 0.50 .
- ERCWB 920 950 -0.50 8.54 0.016
10/31/2006 n/a e
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Biodetergent 73551

11/30/2006

system _injection start time injection end time duration in hours . total quantity ~ mass balance calc.
: . B - ' 50 Ibs/day 2.0 mg/L
{11/01/2006 n/a : '
111/02/2006 " IERCW A 835( 905 0.50 .
, ERCW B 905 935 0.50 8.54/, . 0.015)"
11/03/2006 n/a
11/04/2006 n/a
11/05/2006 nfa -
11/06/2006 n/a
-|11/07/2006 n/a
11/08/2006 "|n/a
1.1/09/2006 n/a
11/10/2006 .in/a
11/11/2006 n/a
11/12/2006 n/a
11/13/2006: n/a
- |11/14/2006 n/a :
11/15/2006 n/a :
11/16/2006 n/a
11/17/2006 n/a
11/18/2006 n/a
11/19/2006 n/a
11/20/2006 n/a’
- {11/21/2006 n/a
11/22/2006 n/a
11/23/2006 n/a
11/24/2006 n/a
11/25/2006 n/a
11/26/2006 nla
11/27/2006 infa " -
11/28/2006 _|n/a
11/29/2006 n/a
n/a




Dloueeyent 1 9091

Biodetergent 73551 - system injection start time " injection end time duration in hour§  total quantity mass balance calc.

" : i | 50Ibs/day - 2.0 mg/L
12/01/2006 nla ’ !
12/02/2006 n/a
12/03/2006 n/a
12/04/2006 ° n/a
12/05/2006, In/a
12/06/2006 n/a : , :
12/07/2006 RCW 940 1010 - 0.50 417} 0.026] -
12/08/2006 n/a
12/09/2006 n/a

- 112/10/2006 n/a v
12/11/2006 RCW 845 915 0.50 417 0.025
- 112/12/2006 ERCW A 925 955 0.50
v ERCW B 955 1025 0.50 '8.34 0.026
112/13/2006 RCW 905 935 0.50 417 0.026
112/14/2006 ERCW A ‘840 910 0.50 o .

N ERCWB 910 940 0.50 8.34 0.026

12/15/2006 n/a :

12/16/2006 n/a

12/17/2006 n/a :

12/18/2006 ERCW A 840 910 0.50 .

, : ERCW B 910 940 0.50 8.34 0.026
12/19/2006 RCW 850 920 0.50 4.17 0.026
12/20/2006 ERCW A 850 920 0.50| . , :

1 ERCWB . 920 950 0.50 8.34| . 0.026
12/21/2006 n/a '
12/22/2006 n/a
12/23/2006 n/a
12/24/2006 - n/a
12/25/2006 - - n/a
12/26/2006 n/a :
12/27/2006 . |ERCWA 1220 1250 0.50 _ : .
v |ERCWB 1250 1320 0.50 8.34 0.016| .
12/28/2006 n/a ‘
12/29/2006 n/a
12/30/2006 n/a
n/a

12/31/2006
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' 2006 Biocide/Corrosion Treatment Plan Annual Report '

PCL 222 Copolyrﬁer |

Duration in :
Quantity in Pounds .Hours Analytical Results
(Ibs/day) (hrs/day) mass balance calculations
‘ (mga/L) :
- . ) . #of |Daysin -
Month  |Maximum Average Limit | Maximum |Maximum Average Limit samples |Service
* January 259 . 133 760 24 .00 0.021 0.011 02 31 31
.February 28 26 760 24.00 0.005 0002 02 . 7 | 7
- March 56 40 760 24.00 - 0.005 0.005 0.2 2 2
. April ' 56 49 760 | 24.00 0.008 0.007 0.2 26 | 26
May 0 - 0 760 0.00 |G 0.000 :0.000 02 0o |].0
June 171 . 112 760 24,00 0.014 0010 02 24 C 24
July - 169 - 153 760 24.00 0.014 0.013 0.2 3 ERCY B
August 169 111~ 760 2400 '{ 0.013 0010 02 30 30
September 113 - 108 760 2400 | 0.009 0.008 0.2 26 26
- October 113 75 . 760 | 24.00 0.008 0008 02 2 2
November 0 0 760 0.00 - 0.000 0000 . 02 0 0
December 0o 0 760 | - 0.00 '0.000. . 0000 02 O 0
~ Jan. - Dec. ' - ' S _ 179 179

Per the B/CTP approval: "PCL-222 is injected into the ERCW Train A & B system only during
warm weather months." PCL-222 was injected in January due to the average amblent
temperature being above 35 degrees Fahrenheit.
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2006 Biocide/Corrosion Treatment Plan Annual Report

PCL 222 Pho‘sphaté"

_ Durationin} - :
Quantity in Pounds Hours Analytical Results
(Ibs/day) _ (hrs/day) mass balance calcualtions
' - (mg/L) »
5 #of |Daysin
-Month '[Maximum Average Limit Maximum Maxnmum Average Limit samples| Service
January 755 . 389 2280 24.00 0.061  0.033 02 31 31
' February 82 . 77 2280 24.00 0.013 0.007 0.2 7 7
March 165 116, 2280 24.00 0.013 0.013 02 2 2
April | 1685 143 2280 24 .00 : 0.023 0.018 0.2 26 26
May 0 0 2280 0.00 0.000 - 0.000 0.2 0 0
June 500 - .326 2280 24.00 0.041 0.029 0.2 24 24
July - 494 - 447  2280| - 24.00 0.041 0.038 0.2 31 31
August 494 324 2280 24.00 0.039 0.028 0.2 30 30
September 330 - 315 2280 24.00 0.025 0.025 0.2 26 26
October - 330 .219 2280 24.00 | 0.025 0.025 0.2 2 D2
- November 0 0 2280| 0.00 .0.000 0.000 0.2 0 0
" ‘December 0 0 2280 0.00 ’,0.000 0.000 02 0 0
_Jan. - Dec. e i . 179 179

Per the B/CTP approval: "PCL-222 is injected into the ERCW Train A & B System only during -
warm weather months." PCL-222 was injected in January due to the average ambient
,temperature belng above 35 degrees Fahrenhe|t



PCL 222

- injection [ injection

injection | injection dLirat‘ion in
PCL-222 system start time | endtime | start time | end time . hours " COPOLYMER PHOSPHATE
total quantity | mass balance calc. | total qﬁantity massbalance calc.

: . : . 760 Ibs/day 0.2mg/L " 2,280 Ibs/day 02mg/l
01/01/2006 ERCWA&B&RCW | 00]:{00 | 24!:100 24.00 258.76 - 0.021 755.45 0.061
01/02/2006 ERCWA&B&RCW | 00| :{00 | 24]:{00 24.00 258.76 © 0.021] 755.45 0.061|"
01/03/2006 ERCWA&B ) 00| : |00 | 24| :i00 ) 24.00 )

RCW 00| ;{00 | 12| : (05 |17} : |05 |24|:|00 19.00 23425| 0.021 683.91 0.06
|01/04/2006 ERCWA&B 00| : {00 | 24| :[00 24,00 o '

RCW 00| : |00 | 10| :125 | 15] : |35 |24]:|00 18.83 233.47 - 0.021 681.62 0.061
01/05/2006 ERCWA&B&RCW | 00{:[00 | 24|:|00 24.00 258.76 0.021 755.45 0.061
01/06/2006 ERCWA&B&RCW | 00|:|00 | 24| :|00 24.00 258.76 0.021. 755.45 0.061}"
01/07/2006 ERCWAS&B&RCW | 00|:|00 | 24|:|00 24.00 i258.76 0.021 755.45 0.061
01/08/2006 ERCWA&B&RCW | 00]:|00 | 24| :|00 2400]| - 258.76 0.021 755.45 0.061
01/09/2006 RCW 00} :|00 | 24| :|00 24.00 ‘o 117.62 0.009 . 343.39] - 0.028] .
01/10/2006 RCW 00j : |00 | 24| :|00 2400| . 117.62 0.009 343,39, 0.028) -
01/11/2006 RCW 00| . ({00 | 24 :(00 24.00 117.62 0.009 343.39 0.028
01/12/2006 RCW 00| :100 | 08| :|30 |13]:|28 |24]:|00 19.03 93.26 0.009 272.28 0.028
01/13/2006 RCW . . : 00| : |00 | 10| :|05 | 14]: |55 |24|:|00 19.17 93.93 0.009 274.23 0.027
01/14/2006 RCW T 00 : |00 | 24| :|00 24.00 117.62 0.009 ' 343.39 . 0027
01/15/2006 RCW 00| : 100 | 24]:|00 24.00 117.62 0.009 343.39 0.027
01/16/2006 RCW 00| :]00 | 24| :|00 24.00 117.62 0.009 343.39 0.027
01/17/2006 RCW 00| : |00 | 24| :]|00 . 24.00 117.62 0.01 343.39 0.028
-§01/18/2006 RCW 00| : |00 | 09| : {50 | 15| : |10 |24}:]|00 18.67 98.76 0.01 . 288.34 0.03
01/19/2006 RCW 00| :]00 | 10| : |15 | 15| : |35 |24{:|00 18.67 . 915 0.01 267.13 0.028
01/20/2006 RCW 00| : |00 | 24/ |00 ] 24.00 122.32 0.01 '357.12| . 0.029
01/21/2006 RCW 00| :|00 | 24| :|00" 24.00 122.32 0.01 357.12| 0.028
01/22/2006 RCW 00| : |00 | 24| :|00 .24.00 122.32 0.01 357.12] 0.028
01/23/2006 -|[RCW 00| {00 | 12| :|35 | 17| 1|50 | 24}:|00 18.75 95.56 0.01 279 0.029
01/24/2006 RCW 00| : |00 | 11| :|00 | 16| : |10 |24|:|00 18.83 92.28 0.01 269.42 0.028
01/25/2006 RCW 00)-: |00 | 11]:]20 | 16] : |10 |24]:]|00 19.17 93.9 "~ 0.009 27414 - 0.028).
01/26/20086 RCW: 00| : |00 | 24]|:|00 24.00 117.62 0.009 343.39 0.028
01/27/2006 RCW 00| : |00 | 24| :|00 24.00|° 30.58 0.002 ©89.28 0.007
01/28/2006 RCW 00 : 100 | 24| :{0Q 24.00 3058 0.002 89.28 0.007
01/29/2006 RCW 00| : |00 | 24| : |00 24.00 30.58 0.002{" 89.28 0.007
01/30/2016 RCW 00 :00 | 24| :{00 | . 24.00 30.58 0.002 89.28 0.007
01/31/2006 RCW 00} :[{00 | 10]:[25 | 15]: |25 |24]|:|00 19.00 2421 0.002 . 70.68 0.007




- PCL 222

' injection | injection ‘injection | duration in .
PCL-222 start time | - end time end time hours COPOLYMER PHOSPHATE
total quantity | mass balance calc. | total quantity | mass balance calc.
- 760 Ibs/day 0.2 mg/L 2,280 Ibs/day 0.2 mg/L
02/01/2006 RCW 00| : {00 | 24| :|00 . 2400 28.23 0.002 82.41 0.007
02/02/2006 RCW 00| : {00 ‘| 09} : |50 24|:(00 © 17.83 20.97} - 0.002]. 61.22 0.007
02/03/2006 RCW 00} :{00 | 24;:|00 . 24.00 12823 .0.002 82.41 0.006
02/04/2006 RCW 00} :100 | 24}:,00 24.00 28.23| . 0.002 82.41 0.006
02/05/2006 RCW 00j : {00 | 24}:1i00 24.00 28.23 0.002 82.41 0.006
02/06/2006 RCW 00| : {00 | 24|:{00 . 24.00 28.23 0.002 82.41 0.006
02/07/2006 RCW 00| : |00 | 09]: |30 9.50 23.28 0.005 67.96 0.013
02/08/2006 N/A ) :
02/09/2006 CIN/A
02/10/2006 N/A .
02/11/2006 N/A
02/12/2006 IN/A
02/13/2006 N/A
02/14/2006 N/A
'102/15/20086 N/A
02/16/2006 N/A -
02/17/2006 N/A
02/18/2006 N/A
02/19/2006 N/A
- |02/20/2006 N/A
02/21/2006 N/A
02/22/2006 N/A
02/23/2006 N/A
02/24/2006 N/A
02/25/2006 N/A
02/26/2006 N/A
02/27/2006 "[N/A
02/28/2006

N/A




PCL 222

injection | injection | injection”| injection | duration in| . .
- {PCL.-222 . system start time | end time | starttime | end time hours COPOLYMER PHOSPHATE
_total quantity | mass balance calc. | total quantity | mass balance calc.
: 760 ibs/day 0.2 mg/L 2,280 Ibs/day 0.2mg/L -
03/01/2006 N/A ;
03/02/2006 N/A
03/03/2006 N/A
03/04/2006 N/A
03/05/2006 N/A
03/06/2006 N/A
03/07/2006 N/A
03/08/2006 N/A
03/09/2006 N/A
. |03/10/2006 N/A
- 103/11/2006 N/A
03/12/2006 N/A
03/13/2006 N/A
03/14/2006 N/A
03/15/2006 N/A
03/16/2006 N/A
03/17/2006 N/A
03/18/2006 N/A
03/19/2006 N/A
03/20/2006 N/A :
03/21/2006 N/A
03/22/2006 N/A
- |03/23/2006 N/A
03/24/2006 N/A
03/25/2006 N/A
03/26/2006 N/A
03/27/2006 N/A
03/28/2006 N/A !
03/29/2006 N/A ) )
03/30/2006 RCW 14 : 115 | 241 :|00 875 22.93 0.005 66.96] . . 0.013
03/31/2006 RCW 00{ : {00 | 241{:|00 24.00 56.46 0.005 164.83 0.013




PCL 222

“injection | injection | injection | injection | duration in
PCL.222 system start time | end time | start time | end time hours COPOLYMER- PHOSPHATE
total quantity | mass balance calc. | total quantity | mass balance calc. |
760 Ibs/day 0.2 mg/L | 2,280 Ibs/day 0.2 mg/L
04/01/2006 RCW 00| : [00 { 24| : 00 | 24.00 56.45 0.005| - 164.83 - 0.013
04/02/2006 RCW 00| : |00 | 24| : |00 24,00 56.45 0.005] - 164.83 0.013
04/03/2006 RCW 00 {00 | 10| : |20 {15]:|35 |24}:|00 18.75 . 4411 0.005 128.77| 0.013
04/04/2006 RCW 00| : 100 | 09]:(55 | 15| : |05 |24|:100 18.83 14432 0.005 129.39} 0.013
04/05/2006 RCW 00| :100 | 08}:i45 |13} : |45 124|:100 19.00 44,69 0.005 130.49 0.013
04/06/2006 RCW 00| : |00 | 09]:i00 | 14} : {30 |24|:|00 18.50 43.52 - 0.005 127.05 0.013
04/07/2006 RCW 00 : |00 | 24| :|00 24.00 56.46 0.005 164.83 0.013
" |04/08/2006 RCW 00} : {00 | 24| : |00 24.00 . 56.46 0.005 164.83 0.013
04/09/2006 RCW 00| : {00 | 24! :1l00 24 00 56.46 0.005 164.83 0.013
04/10/2006 RCW 00| : |00 | 24} :|00 . ) 24 .00 56.46 0.004 164.83 0.013
04/11/2006 RCW 00/ :|00 | 09| |15 | 14| : {55 |24]|:|00 18.33 43.12 . 0.007 125.91 0.019
04/12/2006 RCW Q0] . |00 | 08| (40 | 13| : |25 |24]: |00 19.25 45.28 0.008 132.2 0.023
04/13/2006 RCW 00} :;00 | 08]:|55 | 14| : |10 |24}:|00 18.75 4411 0.008 128.77 0.023
04/14/2006 RCW 00| :(00 | 24| : |00 24.00 56.46 _ 0.008 '164.831 0.023
04/15/2006 RCW 00| :|00 | 24|: |00 24 .00 56.46 0.008 164.83 0.023] -
- 104/16/2006 RCW 00/.: |00 | 24|: |00 24.00 56.46 0.008 164.83 0.023
04/17/2006 |RCW 00/ :{00 | 10{:|30 | 16| : |00 |24/:|00 18.50 43.52 0.008 127.05| 0.023
04/18/2006 RCW 00| :]00 | 10{:{35 |15} : |00 |24|:|00 19.58 46.06 0.008 134.49 0.022
04/19/2006 RCW Q0| :[00 | 11| :[00 | 16| : |25 |24|:{00 18.581 © 4371 0.008 127.6 0.023
04/20/2006 RCW 004 : {00 [ 10| : {40 | 15| : {15 |24]:|00 "19.42 4568 0.008 1 133.37 0.023
04/21/2006 RCW 00):[00 | 09]:(25 | 14| : |15 {24]:|00 19.17 45.09 0.008 131.65 0.023]:
04/22/2006 RCW 00| : |00 |.24]: {00 . 24.00 56.46 0.008 - 164.83 0.022
04/23/2006 RCW 00{ : |00 | 24| :{00 . -], 24.00 56.46 0.008] ~° -164.83 - 0.022
04/24/2006 RCW 00{:|00 | 10| :(25 | 15| : {55 |24]|:l00 18.50 43.52 0.008 127.05 - °0.022
04/25/2006 RCW 00[ {00 | 08]:|50 13| :|30 |24]:|00 19.33 45.47 0.007 132.75 0.021
. |04/26/2006 . RCW 00|:|00 | 11}:135 11.58 27.24 0.007 79.53 0.021
04/27/2006 N/A - ) )
04/28/2006 N/A
04/29/2006 N/A
04/30/2006 N/A




PCL 222

injection

: injection | injection inje’ction | duration in
PCL-222 system start time | end time | start time | end time hours COPOLYMER PHOSPHATE
total quantity | mass balance calc. | total quantity | mass balance calc.

. : 760 Ibs/day | 0.2mg/L 2,280 Ibs/day 0.2 mg/L
06/01/2006 n/a : .
06/02/2006 n/a
06/03/2006 n/a
06/04/2006 n/a : .

06/05/2006 RCW 15]:125 | 24| |00 8.58 20.18 0.004 58.93 0.013

106/06/2006 RCW 00j :/00 | 10{:|30 | 16| : [10 |24|:{00 - 18.33 43.12 0.004 ©125.88 0.013
‘[06/07/2006 RCW . 00! .00 | 10|:|40 | 15| : |10 [24|:|00 19.50 45,87 0.004 133.92 0.013
06/08/2006 RCW 00} :|00 | 10| : |10 - 15| : |00 |24|:}00 19.17 45.09 0.004 131.66 .0.013
06/09/2006 RCW Q0 ::00 | 13|:|05 {18 {25 |24|:|00 18.67 43.89 0.004 128.15 0.013]
06/10/2006 n/a :

06/11/2006 n/a ) - .
06/12/2006 RCW 00} :100 | 10|:]30 | 15| : |10 |24|:|00 19.33 45.47 0.004 132.75 0.013
06/13/2006 RCW’ 00 :{00 | 11]:{55 [ 16| : |35 |24|:|00 19.33 45.49 0.004 132.82 0.013
06/14/2006 ERCWA&B 00} : {00 | 24| ;100 24 .00 - ) .
.. o RCW 00} :100 | 11]:150 | 17| : {05 |24|:|00 18.75 171.13 0.014 " 499,63 0.041
06/15/2006 ERCWA&B 00} : {00 | 24| :|00 ' ) 24.00 : ’ : . )
RCW | . 00{:]00 | 08| :|30 | 13|05 |24|:|00 19,42 158.59 0.013|" 463.02 0.039
06/16/2006 ERCWA&B 00| : {00 |.24]:{00 -24.00 ’ N .
RCW - . 00| :{00 | 12| :|{35 | 17| : |50 |24]|:|00 18.75] 157.02 0.013 458.42 0.038]

'|06/17/2006 ERCWA&B&RCW | 00|:j00 | 24]|:|00 ) 24.00 169.37 ° " 0.013] 494.48 0.038
06/18/2006 ERCWA & B & RCW 00| : |00 | 24|00 24.00 169.37 - 0.013 494.48 0.038] .
06/19/2006 ERCWA & B 00| : |00 | 24| : |00 . . 24.00 ; )

RCW 00| : |00 | 09]:|40 | 15] : 105 |24/:|00- 18.58 156.64 0.013 457.32] - 0.038
06/20/2006 ERCWA&B 00| : |00 | 24}:|00 .. 24.00 . e . ]
RCW 00{:[00 | 09} :(35 | 14| |05 |24{:]00 19.50 158.78 0.013 463.57 0.038
06/21/2006 ERCWA&B 00| : |00 | 24] 7|00 ] 24.00 ‘ }
. . RCW 00| : |00 | 09}.:[50 | 15| :}10 {24}:|00 18.67 156.81 . 0.013]- 457.8 0.038
06/22/2006 ERCWA&B 00/ :|00"| 24| |00 ’ E 24.00 - ) ’
) RCW Q0{ : |00 | 08} :(30 |13} : |15 |24;:{00 19.25 158.19 0.013 461.86 0.038

:|06/23/2006 ERCWA&B 00| : 00 | 24} : |00 24.00 .

' - RCW, : : 00| |00 | 09}:(55 |15]:|40 |24}:|00 18.25 . 155.84 0.013 454 99 0.038
06/24/2006 - |[ERCWA&B&RCW | 00]|:|00 | 24|:|00 ) 24.00 169.37 0.013 494.48 0.038.
06/25/2006 ERCWA&B&RCW 00|:|00 | 24]: |00 24.00 169.37 0.013 494.48 0.038
06/26/2006 ERCWA&B 00 : {00 | Q7] : |00 7.00| . ) .

.g RCW 00]: |00 | 11]|:]45 | 16| : |25 |24/|:100 19.33|" 78.4 0.013 228.9 0.037
06/27/2006 RCW 00} : |00 | 10/ :|10 | 15| : |00 {24!:{00 19.17 45.09 0.004 131.66 0.0125|.
06/28/2006 RCW 00j - |00 | 09]:]45 | 15| : |15 |24|:i00 18.50 43.52 . 0.004 127.05 0.013
06/29/2006 ERCWA&B 09 :/30 | 24|:|00 . 14.50 ) ;

RCW 00{:100 | 08]|:|30 | 13| :|05 |24}:100 19.42 1139 0.013 332.54 0.038| -
06/30/2006 ERCWA&B 00 : |00 | 24]|:|00 24.00 )
RCW 00| :!00-| 12]:]30 | 17| : |45 |24|:]00 18.75 157.02 0.013 458.42 0.038]"




PCL 222

. . injection | injection | injection: | injection| duration in : .
PCL-222 system | start time | endtime | starttime |end time hours COPOLYMER PHOSPHATE
total quantity | mass balance calc. | total quantity | mass balance calc.
760 Ibs/day 02mg/L . 2,280 ibs/day 0.2 mg/L ~
07/01/2006 ERCWA&B&RCW | 00|:|00 | 24|:)00 24.00 169.37 0.013 494.48 0.0375
07/02/2006 . [ERCWA&B&RCW | 00|:!00 ;.24}:|00 24.00 169.37 0.013 - 494.48 0.0375
07/03/2006 JERCWA&B 00| : |00 | 24| :|00 . 24.00 : : :
. RCW 00| :|00 | 10!:|35 |15 :115 |24|:/00 19.33 158.38 0.013 462.41 0.038
07/04/2006 ERCWA & B 00| : {00 | 24/:|00 24.00 ) : i ) .
RCW | 00! :100 | 08]:(20 | 13| : |05 |24|:{00 19.25 © 158.19 0.013 461.86 0.038
+ |07/05/2006 ERCWA&B 00| : |00 | O7|: |00 . 7.00 A . .
- RCW 00| :|/00 | 08|:|30 |13]|:{00 {24|:/00 . 19.50 788 0.013 230.07|. 0.038
07/06/2006 RCW 00| :|00 | 09| |05 | 14| |45 |24|:|00 18.33| 43.12 0.004 125.89 0.013
07/07/2006 ERCWA & B 16/ :135 | 24|:]00 | .| . i . 7.42 . '

) - RCW . 00{:|00 | 09| :|10 | 14| :125 [24|:]|00 ' 18.75 . 79.01} 0.013] . 23069 0.038
07/08/2006 ERCWA&B&RCW | 00|:[00 | 24|:|00 24.00 - 169.37 0:013, 494,48 0.038
07/09/2006 ERCWA&B&RCW | 00{:/{00 | 24|:100" 24.00 169.37 - 0.013 494 .48 0.038
07/10/2006 ERCWA&B 00| :100 | 24} :100 24.00 ' :

. TRCW 00| :{00 | 09{:{30 |14]:130 |24]:|00 19.00 - 157.61 0.013 460.14 0.039|'
07/11/2006 ERCWA&B&RCW | 00|:]|00 | 24|:|00 24.00 - 169.37|° . 0.013]| 494 .48 - 0.038
07/12/2006 ERCWA&B&RCW | 00|:|00 | 24|:|00 - 24.00 169.37 0.013 494.48 0.038
07/13/2006 ERCWA& B 00| : |00 | 24|: |00 ; ' 24.00 ) ] 7 )

' - RCW 00| : |00 | 14| :|30 | 19| : |00 |24|:|00 19.50| 158.78| 0.013 463.57 0.038] -
07/14/2006 ERCWA&B 00 : |00 | 24| : |00 ) . 24.00| .

] RCW ) 00} :[00"| 11| :(45 | 16| : |55 |24]:|00 18.83 157.21 0.013 458.97 0.038
07/15/2006 ERCWA&B 00/ : {00 | 24| : /00 24.00| | :

RCW 00 {00 | 10/:i35 | 15| :|05.|24]|:|00 19.50 158.78 - 0.013 463.57 0.038
07/16/2006 ERCWA&B 00 : |00 | 24|00 24.00 . . i : )

RCW 00| :100 | 09] .10 [14] 145 |24]:|00 18.42 156.24 0.013 456.16 0.037
07/17/2006 ERCWA&B 00 :{00 | 24| ;|00 ) 24.00 o : )

RCW 00|:{00 | 11| :|05 {16} |00 |24}:/00 19.08 157.8 . 0.014 460.71 0.041
07/18/2006 ERCWA&B, 00| :|00 | 24| |00 24.00 ’

. RCW 00|:|00 | 16[:|00 | 21| :i15 }24].i/00 18.75 157.02 0.013| " 458.42 0.039
07/19/2006 ERCWA& B 00| : |00 |.24|: |00 ) 24.00 Dot
: RCW 00| :|00 | 10[:|05 | 14| : |55 |24|:|00 19.17 157.98 0.013 461.24 " 0.039

~|07/20/2006 ERCWA&B 00| : |00 | 24|: |00 R 24.00 =

o |RCW 00(:|00 | 11|:|55 | 16| :|35 [24|:]|00 19.33 158.41 0.013 462.47 © 0.039
07/21/2006 ERCWA&B 00;:|00 | 24|:|00 |- 24.00 o )

) RCW 00; : 100 | 10{:{50 |16} : |05 [24]:]|00 18.75 157.02 0.013 458.42 0.039
07/22/2006 ERCWA&B&RCW | 00| :{00 | 24|:|00 2400 169.37 0.013 494.48| - . 0.038
07/23/2006 . ERCWA&B&RCW | 00):/00 | 24|:|00 ° 24.00 169.37|° 0.013 ©. 49448 " 0.039
07/24/2006- ERCWA&B 00} : 160 | 24| :00 24,00 : '

RCW 00} :{00"| 09;:|05 {-13|:i45 |24|:{00 19.33 158.38 0.013 462.4 0.0381
07/25/2006 |ERCWA&B 00| :{00 | 24{:|00 . ; 24.00 -

] |RCW ’ Q0| : /00 | 09 :[20 | 14| : |20 j24|:|00 19.00 157.58 0.013 460.14 0.038)
07/26/2006 ERCWA & B 00| : |00 | 24| : |00 s 24,00 - . :

RCW 00| : |00 | 10[.: |15 | 16| : |00 [24]:]|00 " 1825 7 15584 0.013 454.99 0.039
07/27/2006 . ERCWA & B 00 : |00 | 24|: |00 ) ) ) 2400 : ‘ :

B RCW 00| : |00 | 10| :{40 | 15| : |50 |24}:]100 - 18.83 157.23 -0.013 459.04 0.039
07/28/2006 ERCWAS&B ) 00 :|00 | 24|:{00 24.00 . o .

’ RCW ) : 00! :100 | 11[: 110 [15{:140 [24]:i00 19.50 158.76 0.013 46357, 0.038§.
07/29/2006 ERCWA&B&RCW | 00]:{00 | 24| .:|00 24.00 169.37 : 0.013 494.48 0.038
07/30/2006 ERCWA&B&RCW | 00j:{00 | 24}:.00 . 24.00 169.37 0.013 494 48| - 0.038
07/31/2006 ERCWA&B&RCW | 00{:{00 | 24]:100 . 2400 169.37 0.013 494.48 0.038



PCL 222

injection

. injection | injection injection | duration in 4 ; .
. {PCL-222 system . start time | end time | start time | end-time hours| . COPOLYMER PHOSPHATE
total quantity | mass balance calc. | total quantity | mass balance calc..|
. . 760 Ibs/day 0.2mg/L 2,280 ibs/day 0.2 mg/L

08/01/2006 ERCWA & B 00| : {00 | 24| :}00 ] 24.00 ’ o

RCW ) 00| : {00 | 13| :]00 |17} : |30 [24]:]|00 19.50 .158.78 0.013 © 463.57| . 0.038
08/02/2006 ERCWA&B 00]:]00 |.24|:]00 |. 24.00 : | .

RCW 00| :{00 { 11| :100 | 16].:|20 |24|:|00 18.67 156.81 0.013 457.8 0.038
08/03/2006 ERCWA&B 00| : |00 | 24| :|00 : 24.00 ) . -

RCW 00[ : |00 | 09| :1i55 |14} : (40 |24|:|00 19.25 © 158.19 0.013 461.86| ° 0.039|-
08/04/2006 n/a : .
08/05/2006 ERCWA&B 00| : |00 | 24|:}00 24.00 i : .

RCW 00| ;{00 | 08| :|35 | 13| : |30 [24|:|00 19.08| . 157.79 0.013 460.69 0.038
08/06/2006 ERCWA&B&RCW |[00!:[|00 | 24|:]00 |- 24.00 169.37 0.013 494:48 0.038
08/07/2006 ERCWA&B 00| :]00 | 07]:120 7.33 |

. IRCW 00/ :|00 | 10| :|45 | 16| : |05 [24]:|00 18.67 78.4 0.013 228.9 0.038

08/08/2006 - IRCW. 00| : |00 | 09| :25 | 13| : |55 [24}:|00 19.50 4587 0.004 133.92 0.013
08/09/2006 RCW 00| : {00 | 24| :|00 2400 56.46 0.004 164.83 0.013
08/10/2006 RCW . 00| : 100 | 09| : {10 | 14] : 145 [24]:]|00 18.42 43.33 0.004 126.5 0.013
08/11/2006 RCW 00| : {00 | 24|:/00 24.00 56.46 0.004 164.83 0.013
08/12/2006 RCW 00| : {00 | 08| :]48 | 14| :]05 |24|:|00 18.72 44.04 0.004 128.56 0.013
08/13/2006 RCW 00| :{00 | 09| :]00 |13} :35 [24]:|00 .19.42] . 45.68 - 0.004 133.37 ;. 0.013
08/14/2006 RCW 00{ : {00 | 24 :{00 24.00 56.46 0.004 . 164.83 0.012
08/15/2006 RCW 00 :100 | 10{:|50 | 15| .30 |24]:|C0 19.33 * 4547| .0.004 132.76 0.0121,
08/16/2006 RCW 00{ .00 | 08!:[35 | 14| : |15 |24|:|00O -18.33 43.12 0.004 .. 12588 0.013]
08/17/2006 RCW 00| : 100 | 09]:105 | 14| : 130 [24]:|00 18.58 " 43.71 0.004 127.6 0.012
08/18/2006 ERCWA&B 10| : 145 | 24} : |00 13.25 ' -

RCW 00} :{00 | 10} :(45 | 16| : |00 |24|:]|00 18.75] 106.44 0.013 310.77 0.037
08/19/2006 ERCWA & B 00} : |00 | 24} :|00 24.00 : ‘ :

RCW 00 : (00 | 09} :{40 | 14| : 120 |24|:|00 19.33 158.41 0.013 462.47 0.037}
08/20/2006 ERCWA&B&RCW | 00{:|00 | 24|:|00 ) 24.00 169.37 0.013 484.48 0.037}
08/21/2006 ERCWA&B 00} : |00 | 24 : (00 '24.00 '

- . RCW ° 00; : {00 | 07| :|30 7.50 130.55 0.013 381.16 0.037}.
08/22/2006 ERCWA & B 00} : |00 | 24} ;|00 24.00 112.91 0.008 329.65 0.025
08/23/2006 ERCWA&B 00} : |00 | 24| :|00- 24.00 112.91 0.008 329.65 0.025
08/24/2006 ERCWA&B 00} : |00 | 24| :|00C 24.00 112.91 0.008 . 329.65 0'025|. .
08/25/2006 ERCWA&B 00| ;|00 | 24| : |00 24.00 )

] RCW - 17]:120 | 24| : |00 6.67 128.6 0.013 375.46 0.037|
08/26/2006 ° ERCWA&B ‘00| : {00 |-24]: 100 24.00 - :
. RCW 00| {00 | 08| :{30 | 13| :|35 |24]:|00 18.92 157.42 0.013 458,59 0.037
08/27/2006 - ERCWA & B 00| ;{00 | 24| :}00 24.00
- RCW 00| :!00 | 09]:(05 |16} : |05 |24|:|00 17.00 152.9 0.013 4464/ ’ 0.039
08/28/2006 ERCWA&B 00} : |00 | 24| :(00 . 24.00 ' i
RCW 00} : {00 | 09}-: {20 | 14] : |00 [24]:|00. 19.33 158.38 0.013 462.4 . 0.037
08/29/2006 ERCWA&B 00} :]00 | 24} :{00 24.00 . o
. S RCW ' 00} . |00 | 08):{00 | 13| : |40 |24|:|00 18.33 156.03 0.013 45554 _0.038
08/30/2006 . ERCWA&B 00} : |00 | 24{.:|00 24.00 s ‘ : :
. “IRCW ‘00] . |00 | 11]:[10 | 15| : |55 |24]|:|00" 19.25 158.19 0.013 461.86 | 0.038
08/31/2006 ERCWA&B 00| :100 | 24|: |00 24.00 :
RCW 00| :|00 | 11| :|25 | 16| : |00 |24]:|00 19.42 158.59 0.013 463.02 0.038{ -




PCL 222 -

L«

duration in

injection | injection | injection | injection C . : : ..

PCL-222 system start time | end time | start time | end time hours - COPOLYMER PHOS_bHATE

total quantity | mass balance calc. | total quantity | mass balance calc.

760 lbs/day 0.2 mg/L 2,280 Ibs/day 0.2 mg/L
09/01/2006 JERCWA&B 00| :100 | 24|: |00 24.00 112.91 0.009 329.65 0.025
09/02/2006 ERCWA&B 00 :100 | 24| :|00 24.00 112.91 0.009 329.65 0.025
09/03/2006 ERCWA&B 00} :100 | 24| :|00 24.00 112.91| 0.009 329.65 0.025
09/04/2006 ERCWA&B 00 :|00 | 24|:|00 2400| . 112.91 . 0.008 329.65 0.025
09/05/2006 ERCWA&B 00| : {00 | 24| : |00 24.00|" 112.91 -0.008 329.65 0.024
09/06/2006 ERCWA& B 00|:]00 | 24| :|00 24.00 112.91 0.008 '329.65 0.024
08/07/2006 ERCWA&B 00| : |00 | 24{:|00 24.00 112.91]. 0.008 32965 0.025
08/08/2006 ERCWA&B - 00| : |00 | 24} :100 24,00 112,91 0.008| - 329.65 0.024
-109/09/2006 ERCWA & B 00| : |00 | 24} : {00 24.00 112.91 0.008 329.65 0.024]
09/10/2006 ERCWA & B 00| :]|00 | 24}: 00 24.00 112.91 0.008} 329.65 0.024
09/11/2006 ERCWA&B 00| :|00 | 24;: 00 24.00 112.91 0.008 329.65 0.024
09/12/2006 ERCWA&B 00| : |00 | 24;: 00 24.00 112.91 0.008 329.65 0.024
09/13/2006 ERCWA&B 00 :]00 | 10| |25 10.42 49.02 0.008 143.12 0.024
09/14/2006 n/a ’
09/15/2006 -Infa
09/16/2006 n/a
09/17/2006 n/a ) S 3
09/1.8/2006 |ERCWA&B 14{:120 | 24| : |00 9.67 4549 0.008 132.82 0.025
09/19/2006 ERCWAS&B 00} : {00 | 24]: |00 24.00 112.91 0.008 329.65 ) 0.024
09/20/2006 * ERCWA&B 00| : {00 | 24|:|00 24.00 112.91 0.008 © 329.65 0.025
09/21/2006 ERCWA&B 00]:{00 | 24|:|00 24.00 112.91 0.008 329.65 0.025
09/22/2006 ERCWA&B 00} : 100 | 24| :|00 24.00 112.91 0.008 329.65 - 0.025
09/23/2006 ERCWAS&B | 00| : |00 | 24/ |00 24.00 112.91 0.009 329.65 0.025
09/24/2006 . ERCWA&B 00j:{00 | 24|:|00 24.00 112.91 0.009 329.65 0.025
09/25/2006 ERCWA&B 00j:{00 | 24|:|00 24.00|- 112.91 0.008 329.65 0.025
09/26/2006 ERCWA&B 00]:|00 | 24|:|00 24.00 112.91 0.008 329.65 . 0.025
09/27/2006 ERCWA&B 00/ :{00 | 24|:|00 24.00 112,91 0.008 329.65 0.025| .
109/28/2006 ERCWA&B 00| : |00 | 24| :.|00. .24.00 112.91 0.008 329.65 0.025]"
09/29/2006 ERCWA&B 00| : |00 | 24| :|00- 24.00 112.91 0.008 329.65 0.025
09/30/2006 ERCWA&B 00| :|00 | 24| : |00 24.00 112.91 0.008 329.65 0.025




PCL 222

injection | injection | injection | injection | duration in ) .
PCL-222 system start time | end time | starttime | end time hours COPOLYMER PHOSPHATE
total quantity | mass balance calc. | total quantity | mass balance calc.
. . 760 Ibs/day -0.2 mg/L 2,280 lbs/day 02mg/L _
110/01/2006 . ERCWA&B 00} : |00 | 24/ :}00 2400 112.91 ) 0.008 329.65( . . 0.025
10/02/2006 . ERCWA&B 00| :]00 | 07| :|52 7.87 37.03 0.008 108.1 0.025
10/03/2006 n/a - :
10/04/2006 nla
10/05/2006 n/a 5
10/06/2006 n/a
10/37/2006 - nfa
10/08/2006 n/a
10/09/2006 n/a
10/10/2006 n/a
10/11/2006 n/a
110/12/2006 n/a
10/13/2006 nfa’ g
10/14/2006 n/a
10/15/2006 . n/a
10/16/2006 - (n/a
10/17/2006 n/a
10/18/2006 n/a
10/19/2006 n/a
10/20/2006 n/a '
10/21/2006 ‘In/a
[10/22/2006 n/a
10/23/2006 n/a
10/24/2006 {n/a '
10/25/2006 n/a
10/26/2006 n/a
10/27/2006 n/a .
10/28/2006 n/a
110/29/2006 n/a
10/30/2006 n/a .
10/31/2006 n/a
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TN0026450 o o SaN
2006 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)
L ‘ £ A o - '#of’ Days.in
Month . |Maximum Average Limit Maximum |Maximum Average’ Limit samples | Service
" (based on ' ' ' ' :
days in
service) :
January 150 77 1425 .5.25 0.024 0.007 0.10 25 13 .
February 510 © 335 1425 24.00 0.040 <0.019 -0.10 34 22
March 620 529 1425 24.00 -0.029 0.018 0.10 ‘30 30
April 610 S212 1425 24.00 0.049 0.026 0.10 20 - 20
May 580 - 308 1425 24.00 0.028 0.014 0.10 28 28
June 380 148 1425 16.75. 0.030 0.020 0.10 26 26
July - 520 - 199 1425 13.58 0.028 0.020 . 0.10 <22 22
August "~ 560 - 238 1425 21.75 0.034 0.018 0.10 28 26
September 280 184 1425| .503- 0.033- 0.020 - 0.10 25 25
. October 530 236 1425 24.00 0.022 0.012 '0.10 28 26.
November | 610 371 1425 24.00 0.038 0.014 0.10 30 . 30
December 480 148 1425 24.00 0.032 0.017 . - 0.10 18 18
- Jan. - Dec. - 286

Perthe B/CTP approval "Whole Efﬂuent toxicity testing (blomonltorlng) of Outfall 101 and Outall 110 shail be

.undertaken once per year when OXIdIZIng biocides are being used."

Outfall 101 Toxxcny was sampled November 26-December 1, 2006.
"Test Results:” Pimephales promelas: 1C25 >100% -

Ceriodaphnia dubia:

Qutfall 110: There has been no discﬁarge from Outfall 110 January - Deceniber 2066.

IC25 > 100%
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Towerbrom 960

total quantity|

mass balance calc.

system injection|injection| duration in hours. Additional Results
. ' ) 1,425 Ibs/day 0.10'mg/L 0.10 mg/L

January 2006 L

-~ 01/01/2006 N/A 0.0000
01/02/2006 N/A 0.0000
01/03/2006 ERCWA&B 11]:]15]15]:|45. 4.50 _

: RCW 12]:145116]:145 4.00 150 ' 0.0243]
01/04/2006 ERCWA&B 09/:145[13;:150 4.08 :

. : RCW 11]:]25|15]:{30 4.08) 140 0.0200
01/05/2006 N/A ' ' 0.0001
01/06/2006 N/A 0.0001
01/07/2006 N/A 0.0001}. -
01/08/2006 N/A ) 0.0001/

. 01/09/2006 ERCWA&B’ 10(:|00 { 14!.]08 4.13 100 0.0151
01/10/2006 N/A ' 0.0000] .
01/11/2006 N/A. L , ; 0.00001
01/12/2006 RCW 09/:|30]13]:]22 3.87(° 30 0.0087
01/13/2006 ERCWA & B. 10/:/00 [ 14]: |00 '4.00 .

RCW 11]:|00 | 14}:]25 3.42 100] - 0.0181
.01/14/2006 IN/A 0.0000
01/15/2006 |IN/A- 0.0000
01/16/2006 N/A 0.0001
01/17/2008 N/A . _ ; 0.0001
01/18/2006 . |[RCW 10{:|55{15[:|05 4.17 20 0.0111
01/19/2006 RCW 111:]151151:]30 4.25 20 0.0056
01/20/2006 ERCWA&B 08):/35113}:|50 + 525 80 0.0068
01/21/2006 ERCWA&B 09:13713}:|51 4.23 80 0.0124
01/22/2006 , N/A ' :
01/23/2006 ERCWA&B 12]:110 | 16]:]15 4.08 . )

RCW 13]:135[17]:145 4.17 100 0.0144| .
01/24/2006 ERCWA&B 10]:(30 [ 14(:|45 4.25 :

: RCW 11]:)35116]:]05 4.50 120 0.0123

. 01/25/2006 . RCW 11]:155]15{.155 4.00 30 0.0084
01/26/2006 NA 1 '

-01/27/2006* ° N/A
01/28/2006 . INIA
01/29/2006 “IN/A
01/30/2006 N/A : :

01/31/2006 RCW 11{:]15]15]:|15 4.00 30 -0.0096
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Towerbrom 960 system injection|injection| duration in hours total quantity) mass balance calc. Additional Resultg
. 1,425 Ibs/day 0.10 mg/L 0.10 mg/L
02/01/2006 ERCWA&B 13{:|30117].:|30 4.00 80 0.0061
02/02/2008 RCW 111:100 | 15[:|50 483 30 0.0084
. 02/03/2006 ERCWA&B 10(:115|14]:]20 4.08 100 0.0103
-+ 02/04/2006 N/A ' g )
~02/05/2006 N/A
02/06/2006 N/A
02/07/2006 ERCWA &B 08}:(40}24{:i00 15.33 ‘
: RCW 10}:145|24]:{00 . 13.25 510| . 0.0178| -
02/08/2006 ERCWA & B & RCW 00{:{00|24|:]|00 . 24.00 460 0.0111] .
.02/09/2006 ERCWA & B & RCW 00]:i00{24]|:]00 . 24.00 410 0.0130|
02/10/2006 ERCWA & B & RCW .00]:100|24]|:|00 24.00 400 0.0152|-
02/11/2006 ERCWA & B &RCW 00|:100]24]|:|00 24.00 380 0.0134
~ 02/12/2006 ERCWA & B.& RCW 00(:]00|24}:(00 24.00 400 0.0181
02/13/2006 ERCWA & B & RCW 00|:|00]24:100 24.00 400 0.0133
02/14/2006 ERCWA.&B.&RCW  |00{:|00]24]:]00 24.00 340 0.0183
02/15/2006 ERCWA & B & RCW 00{:100{24]|:|00 24.00 380 0.0165
02/16/2006 ERCWA & B & RCW 00]:{00 |24|:|00 24.00 390 0.0206
02/17/2006 ERCWA & B & RCW 00|:/00|24|:|00 24.00 380 0.0072|"
02/18/2006 ERCWA &B & RCW 00|:{00 | 24/|:|00 24.00 300 0.0128
02/19/2006 ERCWA&B 00(:{00]11}:/30 11.50 : ]

. RCW 00|:]{00|13}:{50 13.83 70( <0.0057} 0.02] 0.03| 0.03| 0.03
02/20/2006 " [N/A 0.03] 0.03| 0.03| 0.03
02/21/2006 N/A 0.03; 0.03] '0.03] 0.04

- 02/22/2006 N/A

02/23/2006 ERCWA&B 16]:(45]24!:100 7.25

- RCW : 16]:(10124]:]00 1 7.83 290 0.0130
02/24/2006 ERCWA & B & RCW 00{:{00|24]:]00 24.00 410 0.0162
02/25/2006 ERCWA & B & RCW 00{:{0024|:|00 24.00 410 '0.0087| .
02/26/2006 ERCWA &B & RCW 00{:100{24]|:|00 24.00 340 0.0117
02/27/2006 ERCWA &B & RCW 00]:{00|24]:|00 24.00 430 0.0146
02/28/2006 ERCWA &8 & RCW: 00{:|00 | 24}:100 - 4501 . 0.0190

24.00|




Additional Result

. Towerbrom 960 - |system injection|injection| duration in hours total quantity mass balance calc.|
. . ’ i ' 1,425 Ibs/day 0.10 mg/L .0.10 mg/L
03/01/2006 ERCWA & B & RCW 00):(001{24]|:|00 24.00| 460 0.0183 ’ :

. 03/02/2006 ERCWA & B & RCW 00(:|00|24/:100 " 24.00}. 440]. ©0.0195
03/03/2006 ERCWA & B & RCW 00{:|00 |24}:100 24.00 440|" 0.0188
03/04/2006 ERCWA & B & RCW 00(:/0024|:100 24.00 440/ 0.0196] .
03/05/2006 ERCWA & B & RCW 00}:|00|24}:00 | 24.00 - 440} 0.0146
03/06/2006 - ERCWA & B & RCW 001:100{24|:|00 24.00 450 0.0136
03/07/2006 ERCWA & B & RCW 00]:100|24}:100 24.00 450 .0.0073
03/08/2006 ERCWA & B & RCW 00!:]00{24):|00}" 24 .00 510 0.0086
03/09/2006 ERCWA & B & RCW 00(:]00{24{:{00 24.00 520 - 00116
03/10/2006 ERCWA & B'& RCW 00:;00}24:|00 24.00 520 0.0129
03/11/2006 ERCWA & B & RCW 00y:]00|24|:|00| 2400 520 0.0145
03/12/2006 ERCWA & B & RCW 00/.[00|24{:i00 24.00 520 0.0139
03/13/2006 ERCWA&B 00}:100118]:|58 18.97 - ’

s ! RCW 00(:[00(24{:{00 24.00 © 520 0.0293
03/14/2006 ERCWA & B 00;:104 {24]:]|00 23.93 '

) RCW - -100|:]00|24}:100 - 24.00] | 5301. . 0.0095
03/15/2006 ERCWA & B & RCW 00]:100|24|:|00 .24.00 620 0.0231
03/16/2006 ERCWA & B & RCW 00;.10024|:|00 '24.00 610 0.0285
03/17/2006. ERCWA & B & RCW 00(:(00[24{::00 24.00 600 0.0265
03/18/2006 ERCWA & B & RCW 00}:100124|:(00 24.00 600 0.0152
03/19/2006 |ERCWA & B & RCW 00/./00 | 24]:i00 24.00 610 0.0159
03/20/2006 ERCWA & B & RCW 00[:]/00]24|:{00 24.00 610 0.0252
03/21/2006 ERCWA & B & RCW . 00i:{00}24]|:|00 24.00 610 0.0269
03/22/2006, ERCWA & B & RCW 00|:]100]|24;:100 24.00 .610 0.0279
03/23/2006 ERCWA & B & RCW 00(:100}|24{:|00 24.00 590 0.0113
03/24/20086 ERCWA & B.& RCW 00{:100]24]:] 00 24.00 590 0.0186
03/25/2006 ERCWA & B & RCW 00]:| 00| 24{:100 24.00 . 590 0.0199
03/26/2006 ERCWA & B & RCW 00{:{00]24]|:|00 24.00 - 590 0.0159
03/27/2006 ERCWA & B & RCW 00{.1001{24(:{00 24.00 590 0.0113
03/28/2006 ERCWA & B & RCW 00}:100|24]:{00 24.00 580 - 0.0135
03/29/2006 ERCWA&B&RCW  "|00]:100]|24i:|00 24.00|° 600 0.0169
03/30/2006 ERCWAG&B " [ool:|oo0]|12];]56 12.93 ,

. RCW 00}:1001{13;:(34 13.57 120} - 0.0160
03/31/2006 n/a
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. Towerbrom 960

total quantity

system injection|injection| duration in hourg' mass balance calc. Additional Results
’ 1,425 Ibs/day 0.10 mg/L 0.10 mg/L
04/01/2006 nia’ - - - '
04/02/2006 . n/a
'04/03/2006 ERCWA&B 11]:]15]15]:145 450 ;
] RCW 10{:130]15]:]25 4.92 130 0.0167
04/04/2006 ERCWA&B 09}:130]13]:{30 4.00
: RCW 10}:{50|15{:|00 4.17 140 0.0144
" 04/05/2006 ERCWA&B 10{:110 | 14}:|15 4.08 .
) RCW 09(:110|13}:]35 442 110} 0.0173
04/06/2006 ERCWA&B 12(:115[16/:]|15 4.00

- RCW 101:135[14]:|20 3.75 160 0.0192
04/07/2006 n/a
04/08/2006 n/a
04/09/2006 n/a
04/10/2006 n/a
04/11/2006 ERCWA&B 13]:150117{|50 4.00

. [RCW 10{:110]14]:]50 4.67 130 0.0287
04/12/2006 RCW 09(:{00|13}:]20 4.33]. 30 0.0148
04/13/2006 ERCWA&B 11]:115]15]:]15 4.00 '

) RCW 09}:145]14}.|00 4.25]° 130 '0.0385
04/14/2006 - ERCWA&B - 08}:150 [ 12]:|50 4.00 - 120 0.0225
04/15/2006 n/a
04/16/2006 nla s
04/17/2006 "|[ERCWA&B 10;:100| 141:100 4.00 _

RCW 11{:120]15]:|50 4.50 ©150 0.0309}"
04/18/2006 ERCWA&B - 12{:105[16}:105 .4.00 o
. ) RCW 101:150 [ 14]:{50 | 4.00 150 0.0494
04/19/2006 ERCWAS&B 12]:115]14]:]20 2.08 .
: RCW 12{:]15]16}:]15 4.00 150 0.0399
04/20/2006 ‘- |ERCWA&B 10: ({10 [14]:12 | 4.03 -
o ) RCW 11]:100 | 15;:|00 4.00 150 . 0.0336
- 04/21/2006 RCW 09/:140|14}:|00 ‘ 4.33 30 0.0135
04/22/2006 n/a -
04/23/2006 in/a )
" 04/24/2006 ERCWA&B 14:{00|18]:|00 4.00 .
RCW 111:130|15]: |40 417 150 0.0389
04/25/2006, RCW 09}:105]13]:]15 4.17 30 0.0123
. 04/26/2006 - ERCWAS&B - 09]:155|15]:|05 517
L RCW 12{:145]16]:|50 4.08]" 150 0.0314|
04/27/2006 ERCWA&B 16]:135|24|:100 7.42 :
] RCW 12]:135[24]|:(00 11.42 500 0.0264
1 04/28/2006 ERCWA & B & RCW 00{:{00|24|:!00 24.00 610 0.0276
04/29/2006 ERCWA & B & RCW 00/:{00|24;:|00 24.00 610 0.0261
04/30/2006 ERCWA & B & RCW 00|:|00 [ 24}:|00 24.00 610 0.0229




(R L TR AT

system

mass balance calc.

Additional Resultg

Towerbrom 960 injection | injection|{ duration in hourg total quantity
1,425 |bs/day 0.10 mgl/L 0.10 mg/t| .
05/01/2006 ERCWA & B'& RCW 00|:]00|24]: |00 2400 580 0.0239 '
05/02/2006 ERCWA &B. 00[:]oo]14|:|oo 14.00
- RCW 00/:{00113{:[30 13.50 30 0.0154
- 05/03/2006 n/a _ .
05/04/2006 ERCWA &B 13[:115| 24{: {00 10.75
I RCW 15]:100 | 24]:100 9.00 520] - 0.0278
05/05/2006 ERCWA & B & RCW 00}:]00|24]: {00 24.00 560 0.0225
05/06/2006 ERCWA & B & RCW 00[:[00]24]: o0 24.00 560 0.0200
05/07/2006 ERCW.A & B & RCW 00}:]00|24]: |00 24.00 560 0.0220
05/08/2006 ERCWA & B & RCW 00[:]00|24]: |00 24.00 460 0.0218
05/09/2006 ERCWA & B & RCW 00{:[00 | 24]: |00} . 24.00 " 460 0.0214
05/10/2006- ERCWA & B & RCW 00}:]00|24]: |00 24.00 560 . 0.0261
05/11/2006 "[ERCWA & B & RCW 00]:[00{24]: |00 24.00 560 0.0162
'05/12/2006 -~ |ERCWA & B & RCW 00|:[00 | 24]|: |00 24.00 560 0.0196
05/13/2006 ERCWA & B oo[:loo119]:[32 19.53 ST
i RCW 00[:{00|24]: {00 24.00 270] - 0.0135
05/14/2006 RCW 00[:100 | 24]:]00 -~ 24.00 110 0.0042
05/15/2006 RCW - 1oo[:]o0]24]: o0 24.00 110 0.0048
05/16/2006 RCW 00!:]00|24]: o0 "~ 24.00 110 0.0041
05/17/2006 REW 00}:{00[24]:]00 24.00 140 0.0041 B
= 05/18/2006 RCW 00]:[00]24]: |00 24.00 . 120 0.0041
05/19/2006 ERCWA&B 1 13]:115 | 24| |00 10.75 . o
RCW 00|:]00 {24 |00 24.00 350 0.0149
05/20/2006 ERCWA &B J00]:]o0}13]:]30 13.50 o
RCW 00/:|00|24/:!00 24.00 320 0.0171
05/21/2006 RCW 00[:100 | 24!:]00 24.00 160 0.0115
05/22/2006 - |RCW - 00[:100|24{:]00 24.00 160 0.0072
05/23/2006 RCW 00[:]o0 {24! |00 24.00 180 0.0093
05/24/2006 ERCWA &B 14[:130]24]:100 9.50
' RCW 00[:|oo|24]:]00 24.00 420 0.0180|
05/25/2006 ERCWA &B 00[:|00|14]:]30 14.50 1
: - RCW 00[:]{00]24]: |00 24.00 220 0.0129
" 05/26/2006 RCW 00[:[00]24]: oo " 24.00 160 *0.0041
05/27/2006 RCW 00}: (007 24( |00 24.00 160 0.0052}
05/28/2006 RCW [ool:|oo|16]: |40 16.67 © 90 0.0052
05/29/2006 nla .
05/30/2006 nla o .
05/31/2006 ERCWA & B 10{: |40} 16]:|05 542 120 -0.0125
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Towerbrom 960

system

mass balance calc.

Additional Resultg

injection|injection| duration in hourg total quantity
, U] [] 1,425 Ibs/day - 0.10 mg/t | ; 0.10 mgiL
06/01/2006 {ERCWA &R 10l:1501 141 150 400 120 - 0.0929 R
06/02/2006 ERCWA & B 15]:]40]20]:]30 . 4.83 '
RCW. 12{:]55 | 24]:]00 11.08] 220 0.0197
06/03/2006 ERCWA & B 09[:]50114]:]20 4.50 ' ‘

j RCW . 00[: |00 14]: |35 14.58 180 0.0181] ;
06/04/2006 ERCWA & B 09]:]20] 14|01 468 120 0.0122
06/05/2006 ERCWAS&B .. 09]:145 [ 13]: |45 4.00 I

. RCW 10/:135]15]:]15 467 170 0.0238
06/06/2006 IERCWA&B 09(:]50 | 13]:]55 4.08
' . RCW 11]:]25|16{:]00 458] 180 0.0255
06/07/2006 ERCWA&B 09[:]40[13]: |45 408} -

- RCW 11]:]00] 15[ |00 4.00 170 0.0259
06/08/2006 ERCWA & B 09(:[10|14[:]20 517 ' - -
: RCW 10}:[35] 14]:]50 4.25 170 0.0276
+ 06/09/2006 ERCWA & B 11]:]35116]:145 5.7
v ' RCW 14]:{o0] 18{:]15 4.25 - 150 0.0254
. 06/10/2006 n/a ~
06/11/2006 n/a
06/12/2006 ERCWA & B 09[:120[13]:]25 4.08
I RCW -1101:155]15]: |00 4.08 150 0.0239
¥ 06/13/2006 ERCWA &B 10[:]55]15/:]05 4.17
‘ RCW 12|:[20] 16}:125 4.08 150 0:0235
06/14/2006 ERCWA&B 10]:140] 14}:[55 4.25
.- IRCwW 12|:155]16]:[55° 4.00 150/ 0.0204
06/15/2006 RCW 08/:|50 | 12]:[55 4.08 40 . 0.0112
_06/16/2006 ERCWA &B 12|:]oo]16]:]10 417 S
) - JRCW 13140117140 4.00 150 .0.0238
_ ~06/17/2006 ERCWA & B 08[:155[12]:]55 4.00 110 0.0105].
~-.06/18/2006 n/a
"06/19/2006 ERCWA&B " 09!:[15[14]:|oo 4.75 : ,
RCW 10/:]10]14]:[55 475 1501 0.0284|
- 06/2012006 ERCWA& B. 09]:]05]14]:]20 5.25 :
RCW 09[:|55|13]:|55 4.00]" 150 0.0270
06/21/2006 ERCWA &B 10]:1o0]14}:]00 4.00 _
RCW 10]:155]15]:]o0 4.08 + 150 0.0244
06/22/2006 RCW 08!:[55]13]: |05 417 40[ 0.0166
06/23/2006 ERCWA&B . 10[:{00 ] 14]:]20 433
. RCW : 09[:]00{15}: 130 6.50 150 0.0300
06/24/2006 ERCWA & B 09[:]oo[12]:]42 3.7 110 0.0174
06/25/2006 . n/a . ‘
_ 06/26/2006 . RCW 12|:09116]:[15] 410 40 0.0178
06/27/2006 ERCWA&B 16/:]40]24]: 00 7.33 C
RCW 09[:120 {14} (50 5.50 380 0.0175
06/28/2006 ERCWA &B 00[:]oo | 16]:|45 16.75 o
_ RCW 10]:145]15]:]o5 433 240 0.0202
06/29/2006 RCW 08/:150 ['12]:]55 4.08 50 0.0077
06/30/2006 ERCWA &B 11]:]10{16]: |15 5.08 . o
‘ RCW 13}.130117]:135 4,08 - 170] . 0.0184
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Towerbrom 960

syétem

mass balance calc.

Jinjection|injection| duration in hourd total:quanti Additional Result
' 4 1,425 Ibs/day 0.10 mg/L 0.10-mg/L
07/01/2006 ERCWA&B 10|:155 | 14/ (55 4.00 140 0.0085 ]
07/02/2006 nia i ] :
07/03/2006 ERCWA&B 12]:125116]:[25 4.00 L )
RCW ) 111:11015]:[10 4.00 190] - 0.0165
07/04/2006 RCW- 08/:155]12].]55 4.00 50 0.0055
07/05/2006 RCW 08}:150112|:]50 i 400 60 0.0111
- 07/06/2006 . |ERCW.A &B 131:130 | 24|:]00 10.50
. RCW’ 10{:115]14/:{35 4.33 520 0.0260
07/07/2006 ERCWA&B 00|:|00|13]:{35 13.58
) RCW 10|:]15] 14}: {15 4.00 120(: - . 0.0283
07/08/2006 n/a '
07/09/2006 n/a -
07/10/2006 ERCWA&B 08}:155[13|:|05 417 )

' RCW 09!:155|14/:]05 417 200 0.0174
07/11/2006 n/a '
07/12/2006 n/a,

07/13/2006 ERCWA &B 151:105]19]:]05 | 4.00
RCW 15/:155]18/:155 3.00 180 . 0.0194
07/14/2006 ERCWA &B 10/:(35]16/:|00 542 . ‘ .
, . RCW 112]:145[16]:}45 4.00 180 '0.0224
07/15/2006 ERCWA &B 10[:[0514}:145 4.67 '
- RCW 10|:]50 | 14}:55 4.08 190 0.0223
07/16/2006 ERCWA&B 11):(10 [ 15]:]15 4.08 . S
RCW 09]:1551141:135 4.67|.. 200 0.0214}:
07/17/2006 ERCWA &B 09|:(25[13}:135 417 :
RCW- 11/:130 | 15{:|50 4.33 180 0.0188
07/18/2006 ERCWA&B 14:155|20¢: |15 5.33 .
: RCW .| 16]:155|21{:]|05 417 200 0.0203
07/19/2006 . [ERCWA&B 109|130} 144:(30 5.00
RCW '10]:{35]14].|40 4.08 200 0.0241
- .07/20/2006 ERCWA &B 10}:135]14]:|35 4.00 , ’
L RCW , 121:120 | 16]:|25 4.08 . 230 0.0247
07/21/2006 ERCWA &B 401:115]14]:[35 4.33 o
: RCW 11{:]55|15|:|55 4.00 260]. - 0.0260
07/22/2006 nla : -
07/23/2006 | n/a . .
07/24/2006. - ERCWA&B 111:/00 | 15]:100 4.00 S i .
RCW 09]:125[13]:135 4.17 . 230 0.0207
07/25/2006 ERCWA&B 10]:{50 | 14| :|55 4.08 :
RCW 10|:|00 | 14]:]08 413 220 0.0273
07/26/2006 ERCWA&B 10/:(/00 [ 14:]05]| - 4.08
L - [RCW 10[:(40 [ 14{:150 | 417 220 0.0248
0712712006 ERCWA&B 10]:|05 | 14]:]08 | 4.05 o '
RCW 111:140 ) 15}:]40 4.00 220 0.0171
~ 07/28/2006 ERCWA&B 10(:|551 14{.|55 4.00 .
. RCW - 111:125115]:|30 | - 4.08 210 0.0167
07/29/2006 nla ’
07/30/2006 n/a : »
" 07/31/2006 ERCWA&B 111:145]15]:]45 4.00 170 0.0101

"
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Additional Resultg

Towerbrom 960  |system injection|injection| duration in hourg' total quantity] mass balance calc.
B : ' 1,425 Ibs/day 0.10 mgiL 0.10 mgiL|
08/01/2006 ERCWA &B 09}:[50]14]:{30 467 . ,
: RCW 13(:]20 [ 17]:]20 4.00 240 0.0227
. 08/02/2006 RCW 12]:105[16}:[10 4.08 70 0.0094
08/03/2006 ERCWA & B 13{:135[17]:]35 -4.00 ‘ ' 2l
RCW 10{:[10114[: 130 433 260 0.0241
08/04/2006 ERCWA &B 11]:105115]:]15 417 .
RCW 12/:120 [ 16]:[55 458 270 0.0241{
08/05/2006 RCW 09/:{00[13]:|25 4.42 - 90 0.0104
0B/06/2006 nla , .
08/07/2006 RCW 11]:]10[15]:]55 475 100 0.0103
" 08/08/2006 ERCWA & B 21}:(30[24[:]o0 | 2.50 0.0091
RCW 09}:]45]13]: 45 4.00 420 0.0087]
08/09/2006 ERCWA& B pol:]oo|21]:|45 - 21.75 300 0.0072
08/10/2006 RCW 10[:/20 [ 14]:]35 425 120 0.0171
08/11/2006 n/a
- 08/12/2006 RCW 09{:(45 | 13]:158 4.22 120 . 0.0084
08/13/2006 ERCWA &B 13]:150 | 17]:150 4.00 .
I - RCW 09[:115[13]:[35 4.33 300 0.0221
- 08/14/2006 nla - _
- 08/15/2006° RCW 111115 115[: (20 4.08 120 0.0162
 08/16/2006 ERCWA & B 131:]31 | 24]: |00 10.48 - S
‘ . “IRCW 09]:135]14]:105 4.50 560 0.0255
08/17/2006 ERCWA & B 00[-100.] 13]- 40 13.67
RCW 09[:125 [ 14l |17 T 4.87 300 0.0337
08/18/2006 ERCWA & B 10{:[30{14}:]40 4.17
B RCW 111:145]15]:]50 4.08 250 0.0329
08/19/2006 ERCWA & B 09}{:]20]13[:]20 4.00 ‘ . R
RCW 10]:115[14]: 115 4.00 2801 0.0323
08/20/2006 . nla ' ' o
08/21/2006 RCW 10/:]10 { 14{:]10 4.00 120 : 0.0159
08/22/2006 ERCWA & B 09}:]50| 13|50 4.00 - 180 0.0106
08/23/2006 nla
08/24/2006 {ERCWA &B 10[:125 [ 15[ |24 4.98 : 0.0098
RCW 17[:706 | 24]:jc0 6.90 " 300 0.0071
08/25/2006 ERCWA & B 10]:]4512].]45 2.00 o .
- RCW 00}:|{00|17]:]10 17.17 290 0.0167
08/26/2006 ERCWA&B 07]:150 | 11]:]50 4.00 B '
. RCW 09[:130[13]:]30 4.00 240 0.0144
08/27/2006 ERCWA &B 08|:150{12]: {00 3.17 . .
' RCW 09(:{55{13!:[50 3.92 270 0.0262
08/28/2006 ERCWA & B 09}:]o0]13]:]20 433 '
. RCW 09!:4013{:150 417 210 0.0219
08/29/2006 © " |ERCWA&B 11[-100 | 15]:{00 4.00 _ ‘
_ RCW ‘ 09|:]15|13]:[27 4.20 260] . 0.0207
08/30/2006 ERCWA&B 10(:]50| 14|:]50 4.00
' RCW 11]:]40115]:]45 4.08 270 0.0140
08/31/2006 -[ERCWA & B o8[:{10[12]:135. 4.42 B
RCW 11]:150115]:150 "4.00 260 0.0235




LT i vy

Towerbrom 960 '

injection

total quantity

mass balance calc.

Additional Results

system injection _duration in hourg’
: . : ' 1,425 Ibs/day 0.10 mg/L] - 0.10 mg/L
" 09/01/2006 ERCWA&B 11]:]05]15]:]05 4.00 [
- RCW ’ 12[:]15116]:]15 4.00 - 240 0.0210
09/02/2006 nla , )
'09/03/2006 nla
09/04/2006 Inla , :
09/05/2006 ERCWA &B 11]:]10]15]:[11 4.02
|rRCW 12[:]15]16]:]16 4.02 280 0.0241
. 09/06/2006 ERCWA &B 10{:(35]14]:136 4.02 -
‘ B RCW 121:110]16]: 111 4.02 280 . 0.0276
09/07/2006 ERCWA &B 10[:140 ] 14]: |41 4,02 '
, o RCW 11]:150[15]: |51 4.02| - 200 0.0215
_09/08/2006 ERCWA & B 10]:]40 ] 14]:]41} 4.02
A RCW 12]:115]16]:]25| 4.17 190 0.0218
09/09/2006 ERCWA & B 08[:155[13]:]00 4.08
' - RCW 09|:|20]13]:]25 4.08 190 0.0178
09/10/2006 n/a
09/11/2006 ERCWA & B 09i:145113]:|46 4.02 .

. |rRow 10[:135]14][:[45 417 220 0.0165
09/12/2006 . |[RCW 111]:{o0[15]: |01 4.02 100" 0.0188
09/13/2006 - RCW 09[:135[13]:]36 4.02 100] - 0.0146
09/14/2006 RCW 4 09[:[50]13{:]51 4.02 100 0.0136
09/15/2006 - |RCW 09]:]10]13]:]23 4.22 100 0.0188
09/16/2006 |ERCWA&B o9{:105[13]:|o5 4.00 150 0.0072[-
09/17/2006 ERCWA & B 10{:]00 | 14]: {00 ~4.00 200] 0.0182
09/18/2006 ERCWA&B 10[:|00{14}:]10 447} . 200 0.0109
09/19/2006 ERCWA &B 10{:]25[14]: |26 4.02] :

‘[RCW 08{:|55[12]:|56 4.02 270 0.0249

09/20/2006 ERCWA&B 09!:140|13]:]41 4.02 : '
R RCW 110]:125]14]:]32 4.12 250 0.0327
09/21/2006 - ERCWA&B 10[: 101 14]: 17 4.12 ' .

: RCW _ 11]:]50{15]:|53 4.05 240 0.0241]

"09/2212006 ERCWA&B - 09}:]40}13]:|58 4.30] T
' RCW 111:{10 [ 15]: (20 417 250 0.0312
09/23/2006 RCW 08|:130] 1230 4.00 70 0.0309|
09/24/2006 n/a v |
09/25/2006 ERCWA&B 09]:]05[13]:]20 425
RCW 10{:]10]14]:]30 4.33 190 0.0201].
09/26/2006 ERCWA & B 10]: 1201141121 4.02 1
RCW 11]:155[ 15156 4.02] 210 0.0246
09/27/2006 ERCWA &B 07{:135112[:|37 5.03 '
. [RCW ° 08!:(49}13]: |51 5.03 160/ - 0.0203
09/28/2006 . RCW. 10{:115]14}:]20 4.08 501 . 0.0109
09/29/2006 ERCWA & B 11]:105]15]:|06 402] .
RCW 11]:[50 ] 16][: 121 "4.52 190 0.0206
09/30/2006 ERCWA & B 09]:155[13]:|55 4.00 180 0.0114
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system

mass balance calc.

Additional Resuitg

Towerbrom 960 injection |injection| duration in hourg total quantity
' 1,425 Ibs/day 0.10 mg/L 0.10 mg/L
110/01/20086 n/a :
10/02/2006 RCW . 111:135]15|:)45 417 40 0.0062
10/03/2006 ERCWA&B 141:130 [ 24]:]00 9.50 . 0.0111
RCW 104:120 | 15|11 4.85] 480 0.0050
10/04/20086. ERCWA&B 00]:]00|15}:|02 15.03] -

, RCW 101:(30{141:135 4.08 270 0.0158
10/05/2006 RCW - 11]:/30116|:|26 4.93 50 0.0093
10/06/2006 ERCWA&B 09]:]50 | 13]:155]| 4.08 .
| : RCW 11]:/35]15[:{45 4.17 230] . 0.0179
10/07/2006 n/a | '
10/08/2006 . ERCWA&B 09]:150[13}:]50 4.00 180 0.0108
10/09/2006 - RCW 08/:150[12|:(50 4.00 50 0.0094
10/10/2006 . |n/a . ‘ :

10/11/2006 ERCWAZ&B 117: 110 [ 1511 4.02 .
. |RCW 11{:152{15{:]53 4.02 210 0.0199
10/12/2008 ERCWA&B 14]:]00 | 24]: |00 10.00 :
RCW 11]:[10115]:1{20 4.17 490 0.0199
10/13/2006 ERCWA&B 00/:100|24|:100 24.00
) - RCW. 11]:145(16]: |14 4.48 450 0.0178
10/14/2006 ERCWA&B 00}:100 | 24}:|00 24.00 500 0.0089
10/15/2006 ERCWA &B 00]:]00|24]:|00 24.00 .
RCW 11]:140|15(: |40 4.00 500 0.0191
10/16/2006 ERCWA&B 00]:]00 | 24]:]00 24.00 _
RCW . 12{:]05116):]12 4.12 530 0.0188
10/17/20086 ERCWA&B 00;:{00!08]:|52 8.87 ) 0.0212
’ RCW 10{:132|14]:]32 4.00 180 0.0105
10/18/2006 RCW 10{:{35[14]:135 4.00 40 0.0105
10/19/2006 ERCWA &B 411]:]40(24]:100 12.33 250 0.0101]
10/20/2006 {ERCWA & B 00]:]00{16]:i00 16.00 ' B
. RCW, 11[:]15115(:115 -4.00 220 0.0223
10/21/2006 n/a 1] '
10/22/2006 RCW 09(:|00|13]:|00 4.00 40 0.0105
10/23/2006 . IRCW 10{:135|14}:]35 4.00 40 0.0084
10/24/2006 ; |RCW 09]:{53]13]:[53 4.00 40 . 0.0099
-110/25/2008 RCW 09]:155|14/:|00 .4.08 - 40 0.0084
10/26/2006 ERCWA&B 08}.]25|24):|00 15.58 - 510 0.0058
10/27/20086 ERCWA&B 00/:]00 | 24]|:]00 - 24.00 : : '
RCW 11]:115114]:135 333 480 0.0160
10/28/2006 ERCWA &B 00]:]0014][:]00. . 14.00 110(° 0.0068
10/29/2006 RCW 08):/35]12]:/45 4.17 40 0.0115
10/30/2006 ERCWA&B 09]:(50 [ 14]:(30 4.67 160 0.0068
10/31/2006 n/a )




USRIV OV

Towerbrom 960 system injection |injection| duration in hourg total quantityy mass balance calc. Additional Resultg
. 1,425 Ibs/day| . 0.10 mg/L 0.10 mg/L

11/01/2006 ERCWA&B 08]:125|12}:]25 4.00 ' 180 0.0066
11/02/2006 ERCWA &B 09{:135]13]:]35 4.00 200 0.0134
11/03/2006 RCW 11]:[15]24]: |00 12.75 110 0.0039
11/04/2006 ERCWA&B 10]:]10] 14]:|10 4.00 .

RCW 00{:(00 | 24]: |00 24.00 300 0.0127
11/05/2006 RCW 00/:{00|24/:]00 © 2400 120 . -0.0039
11/06/2008 RCW . 00|:]100|24{:]00 . 24.00 160 - 0.0041

.[11/07/2006 RCW 00|:|00|24}:100 2400} 170 0.0093

11/08/2006 RCW 00/:|00|24/|:|00 24.001" 160 0.0103
11/09/2006 ERCWAS&B 181:155 | 24]:]00 © 508 '

RCW ) 00{:]{00{24):{00 24 .00 1520 0.0145
11/10/2006 ERCWA & B & RCW 00{:{00724|:|00 24.00 600 0.0287
11/11/2006 ERCWA&B 00(:|00|15|:[15 15.25| ‘
' o . |RCW. 00(: |00 {24]: |00 24.00 380 0.0090
11/12/2006 RCW 00(:{00{24]:(00 - 24.00 160 0.0055
11/13/2006 RCW 00{:/00|24{:100 24.00 160 0.0068
11/14/2006 RCW 00(:100|24{:]00 24.00 140 0.0143:
11/15/2006 RCW 00{:]00 | 24{:{00 ~24.00 150 0.0068
11/16/2006 ERCWA&B 14]:100 | 24}:100 10.00}. , R E
' RCW 00/:100(24}:100 24.00|. 480 0.0267| .
11/17/2006 ERCWA&B&RCW | 00!:/00]24]:]00 24.00 610 0.0222
11/18/2006 ERCWA & B & RCW 00(:(00 | 24/|: |00 24.00 " 610 0.0191
11/19/2008 ERCWA & B & RCW 00(:|0024/:|00 24.00 * 610 0.0183
11/20/2006 ERCWA & B & RCW 00]:/00{24}:100 24.00 610 0.0086
11/21/2006 ERCWA &B&RCW ~ |00]:{00[24]:]00 24.00 530 0.0202}(
11/22/2006 ERCWA & B & RCW 00:/00]|24|:]{00 . 24.00 430 0.0101
11/23/2006 .|ERCWA & B & RCW 00{:100]24|:|00 24.00 430 0.0146

11172472006 ° ERCWA & B & RCW 00({.]/00{24]:|00 24.00 530 " 0.0056

11/25/2006 ERCWA & B & RCW 00|:100{24|:{00 24.00 440 0.0129
11/26/2006 ERCWA & B & RCW 100|:100{24]:|00 24.00 460 0.0188
11/27/2006 ERCWA&B 00/:100|24}:100 24.00 . :

RCW 00/:{00|16|:]00 16.00 470 0.0138|
11/28/2006 ERCWA&B 00{:(00|24/:|00 24.00 470 0.0120
11/29/2006 ERCWA&B ~ 00/ |00 |24]|:|00 24.00 470 0.0288] -
11/30/2006 ERCWA&B 00{:(00 | 241:(00 24.00] 470 0.0376




[V A-TAVIRVI | R RE- AN AV

injection | injection| duration in.hourg total quantity] n{ass halance calc.

Additianal Result:

Towerbrom 960 |system

. . ) 1,425 Ibs/day 0.10 mg/L 0.10 mg/L

12/01/2006 ERCWA&B 00|:[00|24|: |00 24.00 . ' v
D RCW - 11]:]42 1 16/:]00 4,30 480 0.0187

12/02/2006 ERCWA &B '100]:]00 | 24|:]00 24.00] . 420 0.0131

12/03/2006 ERCWA&B 00}:{00|20]: |00 ~ 20.00 230 0.0086

12/04/2006 n/a ‘ '

_ 112/05/2006 RCW 09]:130 | 13]:|55 4.42 20 0.0092
12/06/2006 - /ERCWA&B 12|:|25[16]:(25 4.00 220 0.0316
12/07/2006 RCW 10|20 | 14}:]20 4.00 20 0.0104
112/08/2006 nfa
12/09/2006 n/a . :
12/10/2006 ERCWA&B 15:145|19]:]45 4.00 170 0.0257
12/11/2006 RCW 09{:125|13]:35 417 20 0.0117
12/12/2006 ERCWA &B 10!:]35|14]:]45 417 160 0.0317|
12/13/2006 RCW .| 09]:145[13]:(55 417 20 0.0110
12/14/2006 ERCWA & B .109{:l40113}: |40} 4.00 © 140 0.0232
12/15/2006 n/a . : -
12/16/2006 nia -

12/17/2006 n/a :
12/18/2006 - ERCWA&B 091:140{13]: /40 4.00 140 0.0161
12/19/2006 RCW 09]:130|13{:[35 408 ., 20 0.0118
12/20/2006 ERCWA & B 09]:150 | 14]:[15 4.42 140| - 0.0198
12/21/2006 RCW 11]:]15]15}:(15 4.00 T 20| 0.0123
12/22/2006 “|[ERCWA&B Jo9]:]40113]:140 '4.00 150 0.0167
12/23/2006 infa - '
12/24/2006 n/a
12/25/2006 n/a
12/26/2006. nla .
12/27/2006 ERCWA&B -113}:120117}: |20 4.00

. RCW 109].:(25]13|:|50 4.42 140 0.0124
1212812006 ERCWA & B 12]:125{16]:125] . 4.00 _

RCW. ' 09/:130|13!:{40| 417 160| 0.0164

12/29/2006 nla T F ’
12/30/2006 nia .
12/31/2006 |n/a




TN0026450

- : SQN -
2006 Biocide/Corrosion Treatment Plan Annual Report
- PCL 401
Duration in
Quantity in Pounds Hours - Analytical Results
(Ibs/day) (hrs/day) mass balance calculations
- (mg/L)
» : . A #of |Daysin
_‘Month  |Maximum Average Limit | Maximum |Maximum Average Limit samples|Service
January 404 172 1480 24.00 0.033 ~ 0.014 0.2 23 23
‘February 108 81 1480 24.00 0.008 0.007 0.2 6 6
March . 108 72 1480 24.00 0.009 - 0.009 .02 2 2
April - - 108 105 1480 24.00 . 0.015 0.012 0.2 26 26
~May 0 0 1480 0.00~ -0.000 0.000 0.2 0 0
June _ 108 .. 91 1480 24.00 0.008 0.008 0.2 5 5
July 0 0 1480 0.00 0.008-° 0.000, 0.2 0 "0
“August 0. 0 1480 0.00 0.000 0.000 0.2 0 0
" September 0 0 1480 0.00 0.000 0.000. 0.2 0 0
October 0 0. 1480 0.00 0.000 . 0000 02 0 0
November 0 0 1480 -0.00 0.000 0.000 0.2 0 0
December Q -0 1480 .0.00 0.000 0.000 0.2 0 0
- Jan. - Dec. 62 62




PCL 401

PCL-401 system “injection start time |injection end timejinjection starjinjection end time |duration in hours| total quantity | imass balance calc.
‘ ' 1,480 Ibs/day| . 02mg/L. .
01/01/2006 -
- 01/02/2006
01/03/2006
01/04/2006
01/05/2006 - !
01/06/2006 -,
-01/07/2006
01/08/2006 ‘ - : ) N
01/09/2006 ERCWA &B 00| (00 24| 100" 24.00 404.06 .0.033]
01/10/2006 - |ERCWA&B | 00| |00 24| (00 24.00f - 404.06| - 0.033
01/11/2006 ERCWA&B | = 00| |00 - 24| 100 24.00 404.06 0.033
. 01/12/2006 ~{ERCWA &B 00| |00, 24| |00 24.00( 404.06 0.033
01/13/2006 = |ERCWA&B 00| (00 24| 100 24.00 - 404.06 0.032|
01/14/2006 ERCWA&B 00| (00 24| |00 24.00 107.74 0.009
01/15/2006 ERCWA&B 00| |00 24| |00 24 .00 107.74 0.009
01/16/2006 ERCWA &B 00| |00 - 24] 100 24.00 107.74 . 0.009
01/17/2006 ERCWA &B - 00| |00 24| |00 24.00| - 107.76 0.009]:
01/18/2006 ERCWA&B 00| {00 24| 100 -24.00 - .107.76 +0.009[
01/19/2006 ERCWA &B 00| j00 24| |00 2400 . 107.76 +0.009
01/20/2006 ERCWA &B | 00| |00 24| |00 24,00 - 107.76{, . 0.009] . -
- 01/21/2006 ERCWA &B 00} |00 24| {00 -24.00| - 107.76 0.009
01/22/2006 ERCWA &B . 00| |00: 24| 100 24.00 107.76 0.009
01/23/2006 ERCWA &B 00| |00 24| 100 24.00 107.76 0.009] .
01/24/2006. ERCWA &B 00| |00 24} 100 24.00 107.76 . 0.009].
01/25/2006  |ERCWA &B 00| |00 . 24| |00 24.00 107.76 0.009
01/26/2006 ERCWA &B 00| |00 24 100 24.00 107.76 0.009
01/27/2006 ERCWA &B 00] {00 24| |00 24.00 107.76
01/28/2006 ERCWA &B 00| |00 24! |00 24.00 107.76 . 0.009
-01/29/2006 ERCWA&B | 00| |00 24| |00 2400, - 107.76 - 0.009] . .
- 01/30/2006 ERCWA&B. 00| |00 24| 100 24.00 107.76 0.009]
©'01/31/2006  |ERCWA &B '00{ (00 - - 24) |00 24.00| 107.76

0.009] .

0.009] .




PCL 401

PCL-401 system injection start time |injection end time|injection starjinjection end time |duration in hours| total quantity | -mass balance calc.
: : ' L 1,480 Ibs/day - 0.2 mg/L
02/01/2006 ERCWA &B ~ 00} |00 ‘24| |00 24.00 6196 : 0.005
02/02/2006 ERCWA &B 00| |00, 24| 100 24.00 61.96 0.005
02/03/2006  |ERCWA & B 00| |00 241 100 24.00| 107.75 0.008}
02/04/2006 ERCWA & B 00| {00 24| |00 24.00 107.75 0.008
- 02/05/2006 ERCWA &B 00| |00 24| |00 24.00 107.75 0.008] -
.02/06/2006 ERCWA&B - 00/ |00 ‘08| |25 8.42 37.8 -0.008}
02/07/2006 N/A
02/08/2006 = [N/A
02/09/2006 |N/A - -
02/10/2006- |N/A
- 02/11/2006 = {N/A
02/12/2006 N/A
02/13/2006 N/A
02/14/2006 N/A
~ 02/15/2006 N/A
- 02/16/2006 = |N/A .
02/17/2006 N/A -
02/18/2006°  |N/A
02/19/2006 - |N/A:
02/20/2006° [N/A.
02/21/2006 N/A
02/22/2006 N/A
02/23/2006 N/A
02/24/2006 N/A
02/25/2006  |N/A -
02/26/2006 N/A
02/27/2006 N/A
02/28/2006 N/A




PCL 401 _'

PCL-401 system injection start time [injection end timelinjection star]injection end time |duration in hours] total guantity | mass balance calc. |
‘ B 1,480 Ibs/day 0.2 mg/L
03/01/2006 n/a. .
03/02/2006 n/a.
03/03/2006 n/a
. 03/04/2006 n/a
03/05/2006 n/a
03/06/2006 n/a
03/07/2006 |n/a
03/08/2006 n/a
.03/09/2006 n/a ..
03/10/2006 n/a. ’
03/11/2006 n/a
03/12/2006 n/a
03/13/2006 nfa. -
03/14/2006 n/a.
03/15/2006 n/a
03/16/2006 n/a
03/17/2006 n/a
03/18/2006 n/a
03/19/2006 n/a
03/20/2006 n/a’
03/21/2006 |n/a
03/22/2006 n/a
03/23/2006 n/a |
03/24/2006 n/a
03/25/2006 n/a
03/26/2006 n/a
03/27/2006 n‘a
03/28/2006 nfa -
03/29/2006 n/a : AL o N
03/30/2006 ERCWA &B : 16| (00 24| |00 | 8.00 35.92 0.009
03/31/2006 ERCWA & B 00| {00 24| |00 - 24 .00 - 107.76( 0.009




. PCL 401

PCL-401" system injection start time |injection end timejinjection starjinjection end time |duration in'hours| total quantity | mass balance calc. | -
) ‘ . . ' ' : 1,480 Ibs/day| - 0.2 mg/L .
04/01/2006 |ERCWA &B 00| (00 241100 - 24,00} < 107.75 -~ 0.009-
04/02/2006° - [ERCWA & B 00/ |00 24| |00 24.00 107.75 "~ 0.009
04/03/2006 |ERCWA&B 00| |00 24| |00 24.00 107.76 0.009|.
04/04/2006- |ERCWA&B- 00| (00 24| (00 24 .00 107.76 0.009
04/05/2006 ERCWA&B. 00| |00 24| |00 - 24.00 107.76 0.009
" 04/06/2006 ERCWA &B 00| (o0 24| 100 24.00( 107.76 0.009
04/07/2006° |ERCWA&B 00{ (00 24| 100 24.00 107.76 0.009
04/08/2006 ' [ERCWA &B 00| {00 24| 100 . 24.00 107.76 0.009
04/09/2006 ERCWA & B. 00| |00 24| |00 © 24.00 107.76 0.009
04/10/2006 ERCWA &B 00| |00 24| 100 - 24.00 .107.76, 0.008f -
04/11/2006 ERCWA &B 00| |00 24| 100 24.00 107.76 . 0.013} g
04/12/2006 ERCWA &B 00] |00 24| |00 24.00 -107.76 " 0.015
04/13/2006 ERCWA &B 00¢ |00 241 |00 24.00 107.76 0.015]
04/14/2006 ERCWA &B 00| |00 24} 100 24.00 107.76 0.015
04/15/2006 |ERCWA &B 00| |00 24| 100 24.00 107.76 7 0.015} -
04/16/2006 ERCWA &B 00| |00 - 24| |00 24.00 107.76 0.015
- 04/17/2006 ERCWA & B 00| |00 24| |00 24.00 107.76 0.015}
04/18/2006 ERCWA&B" 00| |00 241 |00 24.00|. 107.76 0.015
04/19/2006 ERCWA &B 00| |00 24{ |00 © 24.00 10776 0.015
04/20/2006 ERCWA &B 00| |00- 24| |00 24.00 107.76 0.015] .
04/21/2006 |ERCWA&B 00| (00 14| |30 15|15 24.00 © 23:25 104.38| - 0.014
- 04/22/2006 ERCWA&B | 00| |00 24| |00 : 24.00 .107.76 0.015
'04/23/2006 ERCWA&B . 00| |00 24| 100 24.00 107.76 0.015
04/24/2006 ERCWA &B.| 00| {00 24| |00 24.00 107.76 0.014}
04/25/2006 ERCWA &B 00{ |00 - 24| .100 24.00 107.76 0.014
04/26/2006 ERCWA&B } 00| |00 09| |00 . 9.00|. 40.4| . 0.014
04/27/2006 n/a ' ‘
04/28/2006 n/a
04/29/2006 n/a
04/30/2006 n/a .




PCL

401

06/30/2006

PCL-401 system | injection start time |injection end timelinjection starjinjection end time |duration in hours| total quantity | mmass.balance calc.
i ' : - 1,480 Ibs/day 0.2 mg/L
06/01/2006 n/a . )
" 06/02/2006 n/a
06/03/2006 n/a
06/04/2006 n/a
06/05/20086 n/a
- 06/06/2006 n/a
06/07/2006 n/a
.06/08/2006 n/a ‘
06/09/2006 ERCWA &B: .19} |10 24| |00 4.83 21.7 0.008|.
.06/10/2006 ERCWA &B 00| (00 24 |00 2400 107.76. 0.008
06/11/2006 ERCWA&B 00| {00 24 100 24.00 107.76 0.008
06/12/2006 ERCWA &B 00| |00 24| 100 . 24.00 107.76 0.008|
06/13/2006 ERCWA &B " 00| |00 24| |00 24.00 107.76 0.008
06/14/2006 n/a :
06/15/2006 n/a
06/16/2006 n/a
- 06/17/2006 n/a
06/18/2006 n/a
06/19/2006 - |n/a ~
- 06/20/2006 nfa
06/21/2006 n/a
06/22/2006 n/a
06/23/2006 nfa
06/24/2006 n/a
06/25/2006 n/a
06/26/2006 n/a
06/27/2006 n/a
06/28/2006 n/a
06/29/2006 n/a
.In/a




TN0026450

SQN .

2006 Biocide/Corrosion Treatment Plan Annual Report
- MSW 101 .-
: . Duration in
Quantity in Pounds Hours . Analytical Results
' (Ibs/day) (hrs/day) mass balance calculations
(mg/L) "
v _ : #of ‘JDaysin
Month MaX|mum Average Limit | Maximum ]Maximum Average Limit samples|Service
January 0 -0 2280 0.00 0.000 0.000 0.2 0 0
February 0 0 2280 0.00 0.000 " 0.000 0.2 0 0
March 0 0 - 2280 0.00 0.000 - 0000 02 . O 0
April 0 0 . 2280 0.00 0.000 0.000. 02 - 0 0
May -0 0 2280 0.00 0.000 0.000 02 O 0
June 0 0 2280 0.00 0.000 0.000 0.2 0 0
July 0 -0 2280 0.00 0.000 0.000 0.2 0 0
August - 0 0 2280 0.00 0.000 . 0000 0.2, 0 0
September. |- 243 178 2280 24.00 0.018 0.016 0.2 30 30
October | 243 197 . 2280| 24.00 0.018 ~ 0.018 0.2 27 27 -
* November .0 0 2280 0.00 -0.000 0.000- 0.2 0 0
December | = 0 .0 2280 0.00 0.000 0.000 02 0 . 0
Jan. - Dec. 57 57

Per the B/CTP approval "MSW 101 is m;ected into the ERCW Tram A & B system only durlng
warm weather months."



duration in hours

PHOSPHATE

MSW 101 system | injection | injection injection  |injection end
' : , ' i total'quantity . mass balance calc. -

: : , i . 2,280 Ibs/day 0.2mg/L
09/01/2006 RCW 00| :|00| 11{:125 | 16]: |25 24| : |00 19.00 192.01 , . 0.018
09/02/2006 RCW 00| :{00 | 24|:{00 ' 24.00 194 .68 S ~ 0.015
09/03/2006 . |RCW 00|:100 | 24|:00 24.00 194.68( . - 0.015]" -
09/04/2006 RCW 00| |00 | 24):|00 o 24.00|° 19468, - - . 0.015
09/05/2006 - |[RCW 00f{:100.] 11]:135| 16]:|25 24 00 19.17 155.42 : 0.014}
09/06/2006 - |RCW 00):|00| 11]:1]10 16/ : |30 24 00 18.67 . 151.44 ' 0.014¢
09/07/2006 RCW 00|:|00} 11|:]23 | 16):|05 24 00 19.30| - 156.55 o 0.015
09/08/2006 RCW." 00|:|00f 11|:100 | 16]: |40 24 00 - :18.33 148.64 S 0.014

" 109/09/2006 RCW 00|:|00 | 09):(05 | 13]:(30 24 00 19.58 158.82 . ' 0.014
09/10/2006 RCW . 00}|:|00 | 24]:.]|00 a 24 .00 194.68 . 0.014

- 09/11/2006 RCW 00| :|00 | 10}¢:{15 15{:(00 .| 24| : 100 19.25 156.15 L 0.014)

109/12/2006 RCW 00|: (00} 09}|:|50 | 15|16 24| : |00 18.57 150.55 . 0.014

* 109/13/20086 RCW 00| :j00 | 09]:{10 14| :100 24 00 19.17 155.5 ' '0.014
09/14/2006 RCW 00| .|00 | 08]:.{45 | 14|:|00 24 00 18.75]. 152.09 i 0.014
09/15/2006 RCW 00|:100 1} 08|:{47- 13|. |45 24 00 19.03 154.36 _ 0.015
09/16/2006 RCW 00|:|00 | 24|:|00 ] - : .-24.00 194 68 . . 0.015
09/17/2006 RCW 00| :|00 | 24]|:100 | 24.00 . 194,68 . .0.015
09/18/2006 RCW 00|:|00| 24]|:;00 ! 24.00 194 .68 N "0.014
09/19/2006 RCW 00|: (00| 08|:130 | 13|:|15 .| 24| : |00 19.25 156.15 ’ - 0.014
09/20/2006 RCW 00| :{00 }-10]|: (04 14| : |50 24| . |00 -19.23 156.07 o 0.015
109/21/2006 :|RCW 00} :{00 | 10{:|40 | 16]:}10 24 . |00 18.50 187.58 .. -0.018
09/22/2006 - |RCW 00|:(00} 10}:02 | 15]|:|40 24| . |00 18.37 186.16 ' 0.018
09/23/2006 RCW 00|:|00 ] 08)|:|30} 12|:|35 24! : |00 19.92; . . .~ 161.58 : - '0.015] -
09/24/2006 RCW 00| : |00 | 24]:]00 s -24.00 . 194.68 L 0.015)
09/25/2006  |RCW 00(:j00 | 09]: {30 14| :145 24 00 18.75 190.11 . 0.018]
09/26/2006 RCW 00| :|00 | 10|:|43 |- 16| : |06 24 00 18.62 188.79) o - 0.018
09/27/2006. |RCW 00| :|00 | 09|08 14| 101 24; . |00 . 1912 193.76 o 0.018|
09/28/2006 RCW 00(:{00 | 09|:]06 | 14]:[30° 24| |00 © 1860 - 188.59 : , - 0.018
09/29/2006 RCW 1:-00(:100 | 11]:|27 16| 131 24 00 . 18.93 . 191.94 N R 0.018

- 109/30/2006° |[RCW - 00Q[: {00 | 24|:|00 ' 24.00 © . 243.35 ‘ .0.018




injection end

~PHOSPHATE

MSW 101 system | injection | injection injection” duration in hours |
' ' ' : total quantity mass balance calc.

- - _ . 2,280 Ibs/day 0.2 mg/L
10/01/2006 RCW 00| :|00 | 24|:]00 : 24.00 243.35 0.018
10/02/2006 RCW 00{:(00 | 11|-|08 | 15|55 24| : |00 19.22 194.78 0.018

" 110/03/2006 RCW 00| : (00| 09{:{13 | 15]: |21 24|-: 100 17.87 181.19 0.018
10/04/2006 RCW 00|: (00} 10]:|05 | 14]:|45 241 |00 19.33| 195.99| = - . 0.018
10/05/2006 RCW 00{:100 | 11|:]04 | 16]:/36 24 00 | 18.47 187.28| - - -0.018
10/06/2006 RCW 00{.(00 | 10j:[t5 | 15|:/|20 24 00 - 18.92 191.84 0.018
10/07/2006 RCW 00} :100 | 24|:|00 : 24.00 243.35 --0.018
10/08/2006 RCW 00| : (00 | 24|:]00 24.00 243.35 .0.018
10/09/2006 RCW 00| :{00 | 24]|:{00 24.00 243.35 0.018
10/10/2006 RCW 00| : {00 | 24|: |00 , 24.00 243.35| - 0.018
10/11/2006 RCW 00j:{00 | 11]|:]28 | 16]; |03 24 00 19.42 196.91| - 0.018
10/12/2006 RCW 00{:|00 | 09]:|50 | 15]:30 24 00 18.33 185.85| 0.018]
10/13/2006" : |RCW 00{:|00°| 11]|:123 | 16]:124 | 24 00 18.98 192.44 0.018
10/14/2006 RCW | 00| :{00 | 24|:,00 ’ : 24.00 243.35 0.018|
10/15/2006 RCW’ 00|:100 | 11]:{20 | 15]: |45 24 00 .19.58 198.53 0.018

* 110/16/2006 RCW 00):{00 | 11}:]01 ] 186]:|22 24 00 18.65 189.1 - 0.018
10/17/2006 RCW ©00{:(00| 10|12 | 14|: |48 24( : |00 '19.40 196.7 .0.018
10/18/2006 RCW 00! :|00 | 09]:{32 | 14]: |45 24| . {00 18.78 - 190.42|", - 0.018
10/19/2006 RCW 00| : (00 | 24|:}00 : ‘ '24.00 . 243.35 . 0.018
10/20/2006 RCW .00|:100| 10]:|53 | 15]: (25 24| . |00 19.47 197.31 .0.018] .
10/21/2006 RCW 00| :]00| 24|:|00 R 24.00 243.35 0.018)"
10/22/2006. RCW _00{:|00| 08]:|30 13]: 110 24| : |00 19.33 195.99| .: 0.018
10/23/2006 |RCW 00{:{00 | 09|:[30 | 14|:|45 | 24| : |00 18.75 190.11} ~ 0.018
10/24/2006 RCW 00|:100 | 09|:{32°| 14|:(03 | 24| : |00 19.48 197.51 0.018
10/25/2006 RCW 00| |00 ; 08|:(52 ‘ ' 8.87 - 89.94 0.018
10/26/2006 |RCW 141 :150 | 24]:1]00 9.17 ~ 92,98} .0.018

. |10/27/2006 |RCW 00| :|00 | 10|:[51 ¢} 10.85 110.01 0.018
10/28/2006 n/a’ ‘

10/29/2006 | [n/a
10/30/2006 n/a
10/31/2006 n/a




December 11, 2006
" Ruth Ann Hurt, SB 2A-SQN

- SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, OUTFALL 101, NOVEMBER, 2006

Attached are two copies of the subject report for submission to the state of Tennessee and a
copy of the report for your records. The report provides results of compliance testing using
fathead minnows and daphnids. Outfall 101 samples collected November 12-17, showed

- no toxic effects to fathead minnows or daphruds. The resulting 1C,s values for both species
were > 100 percent. Fathead minnows exposed to intake samples were significantly
different (less than) from the control based on growth analyses using Homoscedastic t-
Tests. Daphnids were not significantly different from control for either mtake or upstream
based on reproduction analyses using Homoscedastic t-Tests.

In addition to the routine comphance test, fathead minnows were also tested in Outfall 101
~ and intake samples which were treated using UV exposure for pathogen removal prior to
ntroduction of test organisms. Fish pathogens present in intake water have beenthe
suspected cause of anomalous dose responses and high variability among rephcates n
previous toxicity testing at Sequoyah. -

Call me at (256) 386 27551f you have any questxons or comments following your review of the
report. _ ,

Cynthia L. Russel]
Biologist

Environmental Engineenng Services- West
CTR 2L-M

Attachment.
cc (Attachment): _
Files, RSO&E-EDMS-Muscle Shoals

SON November 2006M




TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

- INTRODUCTION / EXECUTIVE SUMMARY
- Report Date: December 11, 2006

!. Facihity / Discharger: ‘Sequoyah Nuclear Plant/ TVA

2. County / State: Hamilton / Tennessee

3. NPDES Permit #: TN0026450

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

5. Type of Facility: Nuélcar-Fueled Electric Generating Plant

6. - Design Flow (MGD): 1579

7. Recenving Stream: Tennessee River (TRM ,4836)
8. 1Q10: 349]
9 Outfall Tested: 101« -

10. Dates Sampled: November 12-17, 2006

11. Average Flow on Days Sampled (MGD): 1569. 1565. 1564, 1567, 1557, 1563

12. Pertinent Site Conditions:

H-150M was injected from November 13-16, 2006. The dates and times for the H-150M
injection are in the following table. H-150M was shut down on 11/14/2006 from 0812-
0914 due to backwashing of the ERCW traveling screens and/or H-150M tote change-
out. ' ' ‘ :

Injection Location .. Date/Start Time Date/Ending Time
4 (ET) (ET)
Essential Raw Cooling Water 11/13/2006 1155 ' 11/14/2006 0812
(ERCW) Train B : 11/14/2006 0914 - | 11/16/2006 1300

13. Test Dates: November 14-21, 2006




14.

17.

- 22.

23.

Test Type: Short-term Chronic Definitive

. Test Species: " Fathead Minnows (Pimephales promelas)

Daphnids (Ceriodaphnia dubia)

. Concentrations Tested (%): Outfall 101: 11.3,22.6,452,72.6, 100

Intake: 100.0

Pz'mepha[es-prome[as: UV treated Outfall 101: ] 1.3,226.45.2.72.6.100
UV treated Intake: 100.0

Permit Limit Endpoint (%): Outfall 101: 1C;5 =45.2%

. Test Results: Qutfall 101: Pimephales promelas. 1Cys > 100%

Ceriodaphnia dubia: 1Cys > 100%
UV treated Outfall 101: Pimephales promelas:1Cys > 100% -

. Facility Contact: Stephanie Howard Phone #: (423) 843-6700

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

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

TVA Contact: Cynthia L. Russell Phone #: (236) 386-_2755 : . . . .

Notes: Outfall 1101 samples collected November 12 - 17, 2006, showed no
toxic effects to fathead minnows or daphnids. “The resulting 1Cys values, for
both species, were > 100 percent. Fathead minnows exposed to intake
samples were significantly different (less than) from the control based on
growth analyses using Homoscedastic t-Tests. Daphnids were not
significantly different from control for either intake or upstream based on
reproduction analyses using Homoscedastic t-Tests. '

Fathead minnows were also exposed to UV trcated Outfall 101 and intake samples
since fish pathogens present in intake water have been the suspected cause of"
interference (anomalous dose response and high vanabllny among rephcates) n
prewous toxicity testmg at Sequoyah



METHODS SUMMARY

Samples:

" 1. Sampling Point: Outfall 101, Intake

-+ 2. Sample Type: Composite

3. Sample Information:

Date Date Date

(MM/DD/YY)/ | (MM/DD/YY)/ | Armival | Initial | (MM/DD/YY)/

Sample Time (ET) Time (ET) Temp. | TRC* Time (ET) -
1D Collected Received (°C) (mg/L) Last Used By
11/12/06 0805 to . 11/14706 1425

101 11/13/06 0705 P13/06 14501 2.3/2.00 1 <0101 11506 1430
11/12/06 0840 to0 | ] 11/14/06 1425

Intake 11/13/06 0740 | 1 1/13/061450 BS <010 1 15006 1430
| 11/14/06 0824 to R . 11/16/06 1409

/ i

1ol 11/15/06 0724 P15/061425 1 455001 <010 11, 19/06 1355
] 11/14/06 0843 10 ] 11/16/06 1409
ke | s 06 093 11/15/06 1425 24| <000 | 1106 135S
| ' 11/18/06 1345

101 | ’i@?%fééﬁ;" 11/17/06 1405 | 3.3/3.7' | <0.10 | 11/19/06 1330

| 11/20/06 1336

, | 11/18/06 1345

Intake 11,/]1/?/7?8603;30 11/17/06 1405 | 07 | <0.10 | 11/19/06 1330
‘ I . 11/20/06 1336

*TRC = Total Residual Chlorine ’
'_Samples were collected in two 2.5 gallon cubitainers. Temperature was measured in each cubntainer upon amival.

4. Sample Mampu]atxon Samples from Outfall 10] and intake were warmed to test temperamre
(25.0 £ 1.0°C) in a warm water bath.

Aliquots of Outfall 10] and Intake samples were UV-treated through a
40-watt Smar®UV Sterilizer (manufactured by Emperor Aquancs
Inc) for 2 minutes, :




Pimephales promelas

Test Organisms:

l.

2.

Source: Aquatic BioSvstems. Inc.

Age: 22.5 - 24.5 hours old

Test Method Summary:

1.

2.

10. Statistics:

Test Conditions: Static. Rencwal

Test Duration: 7 davs

Control / Dilution Water: Moderatelv Hard Svnthetic

Number of Rephcates: 4
Organisms per Replicate: 10

Test Initiation: (Date/Time)

Outfall 101 11/14/06 - 1425 ET

UV Treated Outfall 101 11/14/06 - 1407 ET
Test Termination: (Date/Time) .

: Qutfall 101 11/21/06 - 1328 ET

UV Treated Outfall 101 11/21/06 - 1309°ET

Test Temperature: Outfall 101:  Mean = 24 6°C
: (24.1-251°0)

Ceriodaphnia dubia

In-house Cultures

"<24 hours old

Static. Renewal

Untl at least 60% of control

females have 3 broods

Moderately Hard Synthetic

10

]

11/14/06 - 1218 ET

11/21/06 - 1132 ET

Mean = 24.9°C
(24.6 - 25.3°C

Test Temperature: UV-Treated Outfall 101: Mean'= 24 7°C
' (24 1 -25.1°C)

Physical / Chemical

Measurements:  Alkalinitv. hardness, total residual Chlonne 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 oxveen.

Statistics were performed according to methods prescribed by EPA -

using ToxCalc version 5.0 statistical softwaxe (T]depool Scxenuf"c

Software, McKmneywl]e CA).




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

]

Résults ofa

Pimephales promelas Chronic/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted November 14 - 21, 2006 using effluent from Qutfall 101.

Test Percent Surviving
Solutions (time interval used - days)

(% Effluent) 1 2 3 4 b) 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 98 98
100.0% 100 | 100 | 100 | 100 | 100 | 100 100
Intake 100 100 98 98 98 98 98

Test Solutions
(% Effluent)

Mecan Dry Weight (mg)

(replicate number)

] 2 3 4 Mean
Control 0.815 0732 0.735 0.778 0.765
11.3% 0.662 0.656 0.684 0.744 0.687
22.6% 0.725 0.703 0.725 0.687 0.710
45.2% 0.679 0.657 0.650 0.563 :0.637
72.6% 0.662 ©0.622 0.684 0.660 0.657
100.0% 0.67) 0.745 0.683 0.669 0.692
Intake 0.674 0.604 - 0.742 0.628 0.662

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

93% Confidence Limits:
Upper Limit: NA
Lower Limut: NA -

Permit Limit 2.2 TUc -

Calculated TU Estimates: < 1.0 TUc*

*TUa = 100/LCsq: TUc = 100/ 1C2s




'TOXICITY TEST RESULTS (scc Appendix C for Bench Sheets)

2.

Results of a

Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

(Genus spcceies)

(Type / Duration) v
Conducted November 14 - 21, 2006 using effluent from Qutfall 101

Percent Surviving

Test (time interval used - days)

e | | 23 e s s | 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 Solutions Reproduction (#y.oun‘g/femaleﬂ days)

(% Effluent) Data (replicatc number) .

‘ {203 lalsT el 778719 110]Mean
Control 29127 12713027130 |301]27]32]30] 289
113% 282931 31|31 133 ] 31] 2030 34] 307
22.6% 33034 |32 28| 31|31 |35]36]35/|307] 325
45.2% 38133 |33 |31 /341323431 30]34] 330

72.6% 31137131 /36|34 (3235]33]35]34] 338
100»'0°/(J 32133 133 36133363433 38341 342

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

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

Calculated TU Estimates: < 1.0 TUc*

Permit Limit: 2.2 TUc

*TUa = 100/LCsg: TUc = 100/ 1Cxs




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2. Resultsofa Ceriodab/mia dubia Chronic/ 7-dav Toxicity Test.
(Genus-species) (Type / Duration)
Conducted November 14 - 21, 2006 using water from Intake
Percent Surviving
Test (ume interval used — days)
Solutions i o _
(% Efflueny | '] 2 3 o 6 /
Control 100 | 100 | 100 | 100 | 100 | 100 100
Intake 100 | 100 | 100 | 100 | 100 | 100 100
Test Solutions | chroducnon (#y'oung/fcmalcﬂ d;ys)
(% -Effluent) Data (replicate number) '
1 2 3 4 51 6 7 8 9 10 | Mean
Control 20126 | 30 | 29 | 30 { 29 | 28 { 31 | 27 | 32| 29.]
Intake 38 130 ] 34 |34 (31033133 |36]33]|34]336

1Cy5 Value: > 100%
Permit Limit: N/A

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

Permit Limit: N/A

'Calcu}ate‘d TU Estimates: < 1.0 TUc*

*TUa = 100/LC502 TUc = 100/ IC25




TOXICITY TEST RESULTS, UV-TREATED (see Appcndix C for Bench Sheets)

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

Conducted November 14 - 21. 2006 using effluent from UV Treated Outfall 101.

Test Percent Surviving

- Solutions (ume interval used — days) ‘

(% Effluent) | 1 2 3 4 | s 6 7
Control 100 | 100 | 100 100 100 100 100
11.3% 100. | 100 | 100 | 100 | 100 | 100 98
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 98
100.0% 100 | 100 | 100 | 100 | 100 | 100 | 100

 Intake 100 | 100 | 100 | 100-| 100 | 100 | 100

Test Solutions Me(f:;])jztyneéigér];g)

A(% Efﬂuem). . 1 2 3 4 Mean
Control 0.809 0.735 0.789 0.766 0.775
S 11.3% 0.816 0.780 0.721 0.829 - 0.787
22.6% - 0.726 0939 | 0.804 0.739 .0.802
45.2% 0.610. 0.814 0.712 0.836 0.743
| 72.6% 0.787 0.776 0.762 0754 | 0770
100.0% 0.705 0.737 0.710 0.772 . 0.731

Intake 0.646 0.768 0.717 0.772 0.726
1C;s Value: > 100% | - Calculated TU Esumates: fl_OﬂJ_cf_

95% Confidence Limits: i

- Upper Limit: NA
Lower Limit: NA

*TUa = 100/LC50 TUC = 100/ IC25

REFERENCE TOXICANT TEST RESULTS (sec Appendix A and D)

Species Date Time | Duration | Toxicant | Results (1C;s)
Pimephales promelas | November 14 - 21,2006 | 1440 7-days KCl 0.54 g/L
November 7 - 14, 2006 1127 7-days NaCl 1.06 ¢/

| Ceriodaphnia dubia




PHYSICAI;/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Scquoyih Nuclear Plant Effluent (SQN), Outfall 101, November-14-21, 2006.

Test Sample 1D “Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U) Conductance| Alkalinity Hardness Total Residual
Initial Final Initial -Final Initial Final (nmhos/icm) | (mg/L CaCO,)| (mg/l. CaCO,)| Chlorine (mg/L)
. Control 247 24.4 79 75 ‘ 771 7.29 313 59 93
206 - 2481242 - 246 77 . 82 | 70 - 79 1752 - 78 | 708 ..7S8| 30R - 320 ] 57 . 60 91 . 9}
1L3% 24.7 24.4 8.0 73 T 255 .27 ©295
9 246 - 2481242 - 48|79 - 81 [ 67 - 79 |726 - 777|706 - 7.53| 289 - 306 L
T 22 6% R 243 8.0 72 755 725 282
s 247 . 2491241 - 246( 79 - R1 | 65 - 79 | 727 - 7277|701 - 753|273 . 296
iy 145.2% 24 8 24.4 8.0 72 7.54 7.27 254 -
< -~ 247 - 2491242 . 245[ 79 - 81 ] 65 - 791726 - 775|704 - 756 246 - 265 ]
f& 77.6% 243 244 8.1 ‘ 73 7.52 726 219 -
E 248 249|241 . 248 80 - 821 67 - 80 724 - 773|708 - 7156[ 211 - 2 -
< 100.0% 2500 24.4 .8l 7.2 7.51 N 185 66 79. <010
' 248 . 25011242 - 247] 79 . 83 | 66 - RO} 722 - 717|706 - 754178 . 198 | 65 - 67 | 77 - &1 [<010 - <010
Intake 248 24 4 82 74 7.50 : 7.27 185 6S 78 <0.10
247 . 249|240 - 246 78 . R4 | 46 - 80 1720 - 770709 . 7550 179 - 9% | 64 . 66 77 - 79 [<010 - =010 |.
24.7 249 79 8.0 EETL 7.49 313 59 93
Control 4 g 40| 246 - 252077 - 82| 76 - 83 |7s2 - am {227 . anl3r - 0] 99 - w0 | o . 9
3% 24 8 249 79 7.9 755 7.49 295
5 247 - 2491 247 . 251 79 . 8.0 76 - 83 7.26 7771 127 - 7691 289 306
E 22.6% - 228 24.9 .80 79 7.55 750 282 -
N 247 . 2491246+~ 253 79 - R1|.76 - R3 {727 - 777{727 - 7.6R{ 273 296
E 45.2% 24 8 250 - 80 ] 79 . 7.54 7.50 254
& 247 - 2500249 . 252 79 - 81 | 76 - B3 726 - 775|728 . 168 246 - 265
3 12.6% 24.9 25.0 8.1 79 752 7.50 219 -
S 248 - 2520248 - 2521 80 - 82 | 76 - 83 |724 - 773|731 - 769 211 231 -
© 100.0% 25.0 24.9 8.1 7.9 751 751 185 66 70 <010
247 - 2531247 - 252 79 - 83| 77 - &3 {722 - 771 {730 . 770 178 . 198 | 65 - 67 77 - Bl { <010 <0.10
lnl.;\kcv 249 24.9 82 8.0 7.50 7.50 185 65 78 ~o<oa0
248 - 25101248 - 2514 78 - 84 | 77 . 83 {720 - 771]729 - 170 179 1OR | 64 - (6 77 . 19 <00 <010
Overall temperature (°C) Average Minimﬁm Maximum
‘ Pimephalcs promelas 24.6 24.1 S 251
Ceriotlaphnia dubia 249 24.6 253




.

PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and R;:mges for the Pimephales promelas Test, Scquoyah Nuclear Plant Effluent (SQN), UV-Trecated
’ : - Outfall 101, November 14-21, 2006.

Test

Sample ID Temperature ("C) Dissolved Oxygen (mmg/L) pH (5.U) Conductance
Initial - Final Initial Final Initial Final (nmhos/cm)
: 24.8 24.5 79 7.5 7.62 7.34 302
Control .
247 - 2491243 - 246 78 - 82 71 - 78 1749 - 783 | 7.11 - 759} 296 - 308
3% 248 _ 245 7.9 7.4 7.62 7.33 298
“ o 247 - 249 | 241 - 2481 78 - R2 70 - 78 | 748 - 783 {711 - 753 | 288 - 304
e e | 248 245 8 0 74 762 732 283
§ R 247 - 2491242 - 247} .78 - 8.2 68 - 7.7 747 - 782|710 - 755|276 - 293
= w50, | 249 244 80 7.4 7.62 7.31 257
3 S 1248 - 249242 - 247] 79 - 82| 68 - 78 | 744 - 779|711 - 7.55| 248 - 267
< ;
S, 22 6% 249 24 .4 8.1 7.4 7.60 7.33 221
§ 249 2501242 - 245) 79 - R2 | 68 - 78 743 - 777711 - 155|216 - 230
~ ooy | 250 245 8.0 73 7.58 7.33 191
U L 246 C 250242 - 247|079 - 81| 68 - 79 | 739 - 77470713 - 757 | 188 - 202
: 1249 24 4 8.1 7.3 7.55 7.33 189
~ Intake ,
248 - 250 242 2481 80 - 82 69 - 79 {729 - 7721707 7.58 | 184 195
Overall temperature (°C) Average Minimum Maximum
Pimephales promelas 24.7 25.1

241




SUMMARY / CONCLUSIONS

Outfall 101 samples collected November 12-17, 2006, showed no toxic effects to.
fathead minnows or daphnids. The resulting 1C,s values, for both species, were >
100 percent. Fathead minnows exposed to intake samples were significantly
different (less than) from the control based on growth analyses using Homoscedastic
t-Tests. Daphnids were not significantly different from control for either intake or

upstream based on reproduction analyses using Homoscedastic t-Tests.

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 vanability among replicates) in previous toxicity testing at
Sequoyah.



Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

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

2. Ceriodaphnia a’ubia

Tests were conducted according to EPA-821-R-02-013 using ten replicates, each
containing one test organism, per treatment. Test vessels consisted of 30-mL
polypropylene cups, each containing 15-mL of test solution.

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

‘None

2. Ceriodaphnia dubia

None

"DEVIATIONS / MODIFIC»\TIO‘\’S TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. Pz'mephales promelas

None.

2. Ceriodaphnia dubia

None



PHYSJICAL AND CHEMICAL METHODS

1. Reagents, Titrants, Buffers, ctc.: All chemxca]s were cemﬂed products used before expiration
dates (where applicable).

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

W

Temperature was measured by EPA Mcthodf 170.1.

4. D-issolved oxygen was measured by EPA Method 366.] .
5. The pH was measured by EPA Method 150.1.

6. Conductance was measured by EPA Method 120.1 ..

7. Alkalinity was measured by EPA Method 3101

8. Total Hardness was measured by EPA Mecthod 130.2.

9. _Total'residual chlorine was meiasured by ORION 97;7.0,

OQUALITY ASSURANCE

Toxicity Test Methods: All phases of the study including, but not limited to, sample
collection, handling and storage, glassware preparation, test organism
culturing/acquisition and acclimation, test organism handling during test, and
maintaining appropriate test conditions were conducted according to the protocol as
descnibed 1n this report and EPA-821-R- 02-013. Any known dewviations were noted
dunng the study and are reponed herein. :

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

2 Standard Toxicant: Potassium Chlonde (KCl crystalline) for Pimephales prOmelasi
Sodium Chlonde (NaCl crystaliine) for Ceriodaphnia dubia.

3. Dilution Water Used: Moderately hard synthetic water.

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

13
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Sequoyah Nuclear Plant Biomonitoring
November 14-21, 2006

Appendix B

Diffuser Discharge Concentrations of Chemicals Used to Control
Microbiologically Induced Corrosion and Mollusks,
Dunng Toxicity Test Sampling,



------

Table B-1. Sequoyah Nuclear Plant Ditfuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Growthof Microbiologically Induced Bacteria
and Mollusks, During Toxicity Test Sampling,
March 12, 1998 — December 1, 2006

Date Towerbrom PCL-401 Cuprostat-
: mg/l meg/L PF

TRC Copolymer mg/L
' Azole

03/12/1998

03/13/1998

03/14/1998

03/15/1998

03/16/1998

- 103/17/1998
103/18/1998 -

09/08/1998 0.005

09/09/1998 0011

09/10/1998 0.021

09/11/1998 0019

09/12/1998 0.015

09/13/1998 0015

09/147/1998 0015

02/22/1999

02/23/1999

02/24/1999

02/25/1999

02/26/1999 ¢

02/2771999¢

02/28/1999¢ - -

08/18/1999¢ 0.015 0.024

08/19/1999¢ 0.012 0.024 -

08/20/1999 ¢ 0.023 0.024 0.120

08/21/199 0.022. 0.024 -

08/22/199 0.022 0.024

08/23/199 0.025 0.024

08/24/199 0.016 0.023

8]



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 -~ December |, 2006

Date 1 Towerbrom PCL-401
- mg/L mg/L
TRC Copolymer
10173172000 < 0.002 0.009
02/01/2000 0.011 0.028
02/02/2000 0.028 0.009
02/03/2000 0.008 0.009
02/04/2000 0.006 0.009 .
02/05/2000 <0.002 0.009
02/06/2000 <0002 0.009
07/26/2000 <0.0057 - 0.019
07/27/2000 9019 0.019
07/28/2000 0.0088 0.018
07/29/2000 <0.0088 0.019
07/30/2000 <0.0076 0.019
07/31/2000 <00152 0.019
08/01/2000 <0.0141 0.019
12/11/2000 0.0143 0.020
12/12/2000 0.0092 0.020
12/13:2000 <0.0120 0.020
12/14/2000 < 0.0087 0.020
12/15/2000} 0.0120 .0.020
12/16/2000 <0.0036 0.020
12/17/2000 < 00036 0.020
08/26/2001 0.017 0.021
08/27/2001 | <0.0096 0.021
08/28/2001 <0.0083 0.02]
08/29/2001 | <0.0094 0.020
08/30/2001 | <0.0123 0021
08/31/2001 | <0.005 0.020.
11/25/2001 <0.0044 )
11/26/2001 <0.0119 0.02
11/27/2001 } 0.0137 0.019
11/28/2001, <0.0089 0.019
11/29/2001 0.0132 0.02
11/30/2001 <0.0043- 0.02
12/09/2001 | <0.0042
12/1072001 | <0.0042
12/11/2001 | <0.0104 -
12/12/2001 | 0.0128 0.02
12/13/2001 | <0.0088 0.02
12/14/2001 | 0.0134 0.02



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 ~ December I, 2006

Date Towerbrom PCL-401
mg/L mg/L
TRC Copolymer
-[o1022002 < 00079 0.02
01/03/2002 <0.0042 - 0.014
01/04/200 0.0124 0014
01/05/200 < 0.0042 .
01/06/2002 | < 00047 ;
01/07/2002 § < 00089 0014
02/24/200 < 0.004 .
02/25/200 < 0.004 0.023
02/26/200 0.0143 0.023
02/27/200 < 00041 0.023
02/28/200 < 00041 0.008 -
03/01/2002 | <0.0041 0.008
05/05/2002 .
05/06/2002 0.02
05/07/2002 0.02
03/08/2002 - 0.019
05/09/2002 002
05/10/2002 - _ 0.019
08/04/2002 <0.0058 -
08/05/2002 <0.0058 0.018
18/06/2002 0.0092 0018 -
08/07/2002 <0.0107 0.019
08/08/2002 <0.0061 0.019
-108/09/2002 0.0152 0.018
10/06/2002 <0.00497 -
10/07/2002 0.0153 0.018
10/08/2002 <0.0092 0.018
10/09/2002 0.0124 0.018
10/10/2002 0.0134 0.018
10/11/2002 <0.0042 ©0.018
01/12/2003 <0.0035 -
01/13/2003 <0.006 0.019
01/14/2003 <0.0118 0.020
01/15/2003 <0.0063 0.020
01/16/2003 <0.0034 0.020
01/17/2003 - <0.0034 0.009
04/06/2003 <().0073 .
04/07/2003 <0.0189 0.021
04/08/2003 <0.0117 0.021
04/09/2003 <0.0139 0.021
04/10/2003 <0.0113 0.021
04/11/2003 <0.0073 0.022



Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations - -
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria
and Mollusks, Duning TQxicity Test Sampling, |
March 12, 1998.— December 1, 2006 -

Date Towerbrom PCL-40] | Cuprostat-
mg/L mg/L : PF
TRC Copolymer mg/L
Azole

06/15/2003 < 0.0045 .
06/16/2003 < 0.0037 . 0.020
061172003 < 0.0048 0.014
06/18/2003 < 0.0048 0014
06/19/2003 ) < 0.0085 0.020
06/20/2003 < 0.0048 0.020
08/03/2003 <0.00350 -
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

110/05/2003 <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
10/05/2003 "0.0181 0.022
1071072003 - 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

102/04/2004 0.0124 0.009
02/05/2004 <0.0034 ©0.009
02/06/2004 0.0105 | -0.009
05/04/2004 <0.0123 0.019

-105/05/2004 <0.0144 0.014
05/06/2004 <0.0146 0.013
05/07/2004 00227 0.020
0570872004 0016 0.021 -
05/09/2004 <0.0104 -0.020
07/04/2004 00217 0019

" {07/05/2004 <0.0085 0.020
07/06/2004 <0.0077 0.020
07/0772004 0.0252 0.019
07/08/2004 00223 0019 -
07/09/2004 0.0182 - 0.020.




Table B-] (continued). Scquovah Nuclear Plant Diffuser (Outfall 101) Discharge Concentranons
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria
: ' D and Mollusks, During Toxicity Test Sampling,
March 12, 1998 ~ Deccmber 1, 2006

Date Towerbrom PCL-401 Cuprosiat-PF [ Nalco
mg/L mg/L U mg/L 73551
TRC Copolymer Azole mg/L
' EO/PO
11/07:2003 <0.0187 0.014
11/0872004 ©<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 0017
02706/2005 <0.0042 0.010 oo
02/07/2005 <0.0116 0.010 0.007
0270872005 <0.0080 0.010 -
02/09/2005 0.0199 0:010
02/10/2005 <0.0042 0010 -
02/1172005 0.0155 _0.010 0.007
06/05/2005 ©0.0063
06/06/2005 0.0043
06/07/2003 0.0103
06/08/2005 0.0295
06/09/2005 0.0129
06/10/2005 | 0.0184 ° .
07/17/2005 | 00109 0.009
07/18/2005 | 0.0150 0.009
07/19/2005 | 0.0163 - 0.009 -
0772072005 | 0.0209 0.009 0.014
07/2172005 | 0.0242 0.009 -
07/22/2005 § 0.0238 0018 0014
10/30/2005 ¢ 0.0068
10/31/2005 00112
11/01/2005 | 00104
11/02/2005 | 0.0104
1140372005 § 00117
11/04/2005 0.0165
11/14/2003 0.0274
11/15/2005 00256 :
11/16/2005 00234
11171772003 0.0231]
11/18/2005 0.0200
11/18/2005 0.0116




Table B-1 (continued). Séquoyah 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 — December 1, 2006

Date - Towerbrom PCL-401 Cuprostat-PF [H= Nzleo
mg/L mg/L mg/L : 73551
TRC Copolymer Azole . mg/L
' EO/PO
11/12/2005 0.0055
11/13/2005 0.0068 -
11/14/2005 0.0143
11/15/2005 0.0068
11/16/2003 0.0267 -
11/17/2005 0.0222
11/26/2006 0.0188
11/27/2006 0.0138 -
11/28/2006 0.0120
11/29/2006 0.0288
11/30/2006 © 0.0376
12/01/2006 0.0187




Sequoyah Nuclear Plant Biofnonitoring
November 14-21, 2006

Appendix C

Chain of Custody Records and
Toxtcity Test Bench Sheets



BIOMONITORING CHAIN OF CUSTODY RECORD

Page 1 of {

Client: TVA-

Project Name: Sequoyah NP Toxicity

P.O. Number: N/A

Environmental Testing Sdlution,’ Inc.
351 Depot Street.

Asheville, NC

Delivered By (Circle

FedEx. UPS

Other (specify): Exp

On;):‘

Bus Clhient

ress Courier.”’

Facility Sampted: Sequoyah NP 28801 General Comments:
NPDES Number: TN0026450 | Phone:  828-350-9364
Collccted By: Chevy Williams, Roy Quinn Fax: 828-350-9368
Field Identification / | Grab/Comp. Collection Date/Time Container Flow - ijwa&« AA¥8
Sample Description ' Number & | MGD ~ Rain Event? Laboratory Use
Volume : (Mark as Appropriate) .
Collected .
Date Time Yes If Yes, No | Trace ETS Log Arnval By Time Appcar-
" Inches Number Temp. ance
: () :
SON-101-TOX i Comp 11/12/06-11/13/06 0805- 2 (2.5gal) NA X tolf 13.01 - 7.,)2‘ o o\ ‘ \\\C)O %
: 0705 :
SQN-INT-TOX. Comp 11/712/06-11/13/06 (())872% 1 (2.5 gal) NA X o302 | = O\ \\fzp ?L

FilkIn From Top Down

I Cuslody a8l s sdacd. Simpls

Sample Custody —

]

Relinquished By (Signature); Date/Time Received By (Signature): ﬁeﬂme d[w
Chevy Williams -~ 113106+ [(3.75 ;| Express Courjer 306 07T
! - 3 K s : % ! o
Express Courier 11/13/06 ETS 11/13/06
e B T A
J7. T ,_-
YA N-id0b WSO F/\ 13-06 1450

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. Thercfore, please collect and ship in such a way that the faboratary will receive the samples with ample time (o 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.




P.O. Number: N/A

: - Asheville, NC

Facility Sampled: Sequoyah NP

28801

NPDES Number: TNO026450

Phohé:

828-350-9364

Other (specify):

BIOMONITORING CHAIN OF CUSTODY RECORD 'Page 1ol _
Client: TVA Environmental Testing Solution, Inc.- | Petivered By (Circle One):
Projccl'Nnme‘: Sequoyah T\iPToxicity' " 351 Depot Street. FedEx UPs Bus Client

Express:Courier

Gencral Comments:

Collected By: Cﬁevy Wilhiams, Roy Quinn- Fax: 828-350-9368
Field Identification / | Grab/Comp. - Collection Date/Time Container | Flow | ] pr) ut# 2698
Sample Description Number & MGD Rain Lvent? Laboratory Usc
Volume {Mavk as Appropriate)
Collected :
Date Time R If Yes, No | Irace ETS Log Armival Temp. By Time Aj
AR B ' S AR : Inches Number o :
SQN-101- : : NA e 5
bQN 101-TOX Corlnp 1 1/14/06-11/15/06 %55]2244 .2 (2.5gal) R TN TSL )S.D'C 8\ N\ ‘ A
TSON INTTOX ) 0843- 25 A ' ‘ ) 1A
SQN-INT-TOX Comp 11/14/06-11/15/06 e P25 gal) | NA e Obtiis. 1 2qc | O |\
Sample Custody — Fill In From Top Down (‘,ujbdi azal g MJ’OJ S‘*"“F'Q4
l
) M o Ood W
Relinquished By (Signature): Dute/Time Received By (Signature): J Date/Time C)
Chevy l”Jde 11/15/06 OQS k{ Express C nW 11/1 3/06 ? k—g\
Express Courier 11/15/06 ETS - 11/15/06
§7 . W :
Z//f%/ 7/(@»’6’ Tpevg -0t S f '}/& /WQ nas-ol 145
7 b ~~ /

|

Insuucnons Clients shoutd Gill in all avcas except those n the "L abor atory Use” block. Biomonitoring samples ¢¢ preserved by storing them al 6°C and shipping them in jce  The hold tune I
samplc 15 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory wiil receive the samples with ample time to initiate testing wnthm that time {rame. S
shipped overmight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive unul the following Monday.




BIOMONITORING CHAIN OF CUSTODY RECORD

Pagelofl

Client: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
Project Name: Sequoyah NP Toxicity 351 Depot Street. | FedEx  UPS Bus Client
P.O. Number: N/A AShBViHC, NC ‘Other (specify): Express Courier
Facility Sampled: Sequoyah NP 28801 General Comments:

NPDES Number: TN0026450 Phone: 828-350-9364
Collected By: Chevy Williams, Roy Quinn Fax: 828-350-9368
Field Identification /| Grab/Comp. Collection Daté/Time Container | Flow A , (NL)J wtt 2838
Sample Description Number & | MGD Rain Event? Laboratory Use
: Volume (Mark as Appropnate)’ )
Collected .
T " Date Time Yes If Yes, No Trace ETS Log Arrival By Tune Appear-
Inches ’ Number Temp. ance
: Q)
SQN-101-TOX Comp 11/16/06-11/17/06 %76533-_ 2 (2.5gal) NA - X doll17.09 3._5] 3. 9\ o5 *‘
SQN-INT-TOX | Comp 1 1/16/96-1 1/17/06 %8711‘2- 1 (2.5 gal) NA . 10X o117 10 0.1 (})\ 195 | %k
Sample Custody ~ Fill In From Top Down 4 Costodsy el y infad. ‘S}""H‘Q—"
Relinquished By (Signature): Date/Time Received By (Signature): , Date/Time K)/M
.Chevy Williams 11/17/06 : Express Courier 11/17/06 '
SO P &y
1013 C c
. 4 ;/ ‘/ ,/(_, p f (,
o L W/r - '/‘_/}’\/ A - o
Exprcss Couner 11/17/06 ETS 11/17/06
/ / ,-/ /"//7 — .

Instructions:  Clients should fill in all arcas except those in the “Laboratory Use” block. Biomonitoring samples arc 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. Thercfore, 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.




-
O

nmental Testing Solutions, Inc. . Page 1 o

Enviro

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

Client: TVA - County: Hamilton
Facility: Sequovah Nuclear Plant Treatment: Non-treated
NPDES #: TN 0026450 . . Outfall: 101

. Project #: 287§, ’ . .
Dilution preparation in[orhmu'on: Comments: -
Dilution prep (%) 113 22.6 452 72¢ 100 ’
Efflucnt volume (mL) | 282 5 Jg?‘;:s‘ 1130 1815 2500

Dituenrvolume (ml) | 22173 | 2roland 1370 B35 | 0

1 Total volume (ml) 2500 2500 2500 . 2500 2500

Test organism information: ‘ Test information: :
Organism age: 22.5 7o 2hS Heuds od Randomizing template. | e owd

Py

Date and tumes organisms ndy-ole 1don T Lt Incubator number: A
were bom between: AC
_Orzanism source: T ARS Barad Pg it130b B Artemia lot number: B35 12040
Transfer bowl information. | pH = Temperatwe = °C | Total drying time; 4.2 doultp
1L T L Date / Time in: {\7\-0\e 1330
Average _transfer volume: g6 ./V’\Q- : | : Date / Time out \ 2-do| 1400
I Oven temperature: WO €
Daily feeding and renewal information:
Day Date’ Morning Afternoon Testinitiation, | Control water Samnple numbers ] Analyst -
) feeding feeding time renewal, or batch used‘. used
time termination time MHSW
O e | — | w0 25 N2-0b A | Obil.ol *02
N . ) Y .
: H1s- 0 1000 105 420 o ® | 0billd.0l %0 {}L
2 . : ' .
Wie- U o000 Lo O lk\oﬁ -12o. B O iV 1S 3y | Qﬁ
3 ) T \
° 06 | loon Vot 135S WAS-0e A | oevsinn g | Al
4 - : . ) i — are
B g ol 10072 1L0S 14 s WS- 0oA | 0L VT, /%O f\&'
G [ele} 550 15 0RO [ 01108 10 5}\
6 - 20-06 05SS 02— . DY Wis-otR 1 06N11.694910 \
: 1-21- oo | 1528 ' di
Control information: . | Acceptance cricria Summary of test endpoints:
" % Monality: _ : o7 <20% 7-day LCs > 1007,
Average weight per initial larvae:. 0.77wS NOEC ,* <1137
Average weight per surviving larvae: 0.76S . 2 025 mg/larvae LOEC Xl 1137
ChV Al <UL37
ICZS ' ?(OO?D

1 InTeqrupred DOSE ResFOrSE.
HypoTHESIS TESTS ARE UReLIABLE .



PoLEY 1L U HdIICiiial 4 WO1iis g W viutaval EENEEEA SN fagL L Ut v

Date: - W -1i4.0l,

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

Survival and Growth Data

Day CONTROL 11.3% 22.6%
A B | c | ol E | F | ¢ | H 1 J | K L
5 : - : -
o 1t | (O 110 1O ] /70| /0] 1O /IO1/0 | /0 | 1
1 '
/O /0] /O [ 1O |10 ol ltol /ol {ro |10
2 - .
(O /0170l | r01/0 /0 {ro |70 | /0
1O | fo |10 1o /o 0 o0 0 100 |10
; ‘ .
‘ /O 10 [0 [ LD t0 | 1D |10 0110 /010 |10
. 5 ) ’
o (Q | 10 10} /o0|to |10 | (D ol 101 t0l1o
6 ,
/O /O |10 |0 IO | /0 |1 (O /o 1D /070,
7 . ) V(& . L. ]
o (01 101 ' jvoio | rol/0 | 10Of /o 10|10 1O
A = Pan weight (mg) o .
Color .
denticstion: " Temre [19.a5 1447 14 32 14 99 113781397 1Y 981445 [15 001298 i3 46 |4.88 |
Analyst: .
B =Pan+ Larvae weight . I -
e LaR 52 40 1211193157 [a317]a0.40/a0 53 a1 83 |al 89 [2a.a5 30,01 [30.7] |a1.95
Larvaeweight(mg)=A~B ) : :
. 305 (132 [7.235 [100 Jeez juseiusdindd fr2s 10y [0S |6 8T
V&exghtpc':rini(ialnumber . " 4 N E
flarvae (mg) : S |om s N " \o A\ G 4y & A
g Ca/r;:m:iumber of larvae % A /\ /<\ .\;o \o(') \o% ”\\k AV ~ A \Dq’
o o 0 o o) b o o o o o o
“Average Percent ]
weigh ducti -
- infligal( Per lr':orl:lccoon:r_pl Q._\US“ ' O_,(OST . 10. 37 0-—“()‘ 1.7_70,
number of (%) . ’
larvae (mg)

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

Comments:
* PATHOEENI C G Rowl WAS ror 0 ASLUEH Ar Tre HImaewWS

N THe eFFLUCAT QR INTAKE TREATHearrS. LJ’],}W.«/»QV




Fuavironmental Testing Solutions, Inc. = _ Pace 3 0f 6

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - Non-treated Date: 115140l

Survival and Growrh Data
Day 45.2% 72.6% 100%

! N (0] P Q R S T U A\ W X
0 ol rolo oo ol iolio liolie oo
B : 10 /o(/0 /0 [to |70 (/0 | iolro |70 /0 |10
B : o oo [1oliolio || o] 10
3 10 10} /10| (O | (01 10 (o] /0Y/0 0 00
) oliolnliolicliololioliol oliol o
> oliolwiofwliolwlioliol g] 0li0
¢ /O /0 1710 |10 ‘%”x 10| /0 | 10 ] 10| /0] /0| /0
5 . DY) B 1sH

/O[10 |10 |10 |4 | 101010 [ 101D | ;o] /O

A = Pan weight(mg) -

o earion rvems 1537 i na i3 16 75 |38 i) iiaa 1380 [I1a 1348 w0 [13.a
Analyst:\. RA . .

B =Pan + Larvae weight

e Len 221k [at.aq 30.3,4 30.39]30.10] 2043130 96|20 .40R0.83 &1 1Y 30.35120.1

Larvaé weight (mg)=A - B : . ‘
. - 1 1L.51{L30.]5.63]0b |22 BR TLLO [t aS (LR L. LA

Weight per initial number

of larvae (mg) . A l—,/\ L \2) \:\/ e -\O%b‘ O A ,\3‘6 2| - \DO\
= C/Ipitial number of larvae e AN » ‘3 b bt o AP 0\" 1o N N

: o | o |o 0 o |0 | oo
Average Percent )
weight per reduction - ’ ’ .
initial [rom control O_L,3—] ”0'17“ O~Q>D—l Iq'lv‘} 0»(0532_ Q%7
number of (%%) . -
larvae (mg)

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

Comments:




rage 20

1o

Species: Pimephales promelus

Client: TVA /Sequoyah Nuclear Plant - Non-treated

Date:

ol

Survival and Growth Dara

Day 100% Intake
Y Z | AA | BB
0 1o 1o | 1o
1
10 1O (10 [0
7 ;
/10 | (0| /0| /0
3 N\
1o q 0 | /0 -
4
014 | 1o] 10
> o] & |to]10
6
5| 4] 0] 10
7 (SH - - '
| a9 1010
A = Pan weight (mg)
Cotor usHT BLVe
identification: A 135S 116041333 13.15
Analyst: : ] :
B=Pa.n* Larvae weivgh! . )
e PB 30.39 33 08 2080 (303
Larvae weight (mg)=A-B
‘ M feed {qd2 .28
Weight per initial number | ’ :
of lurvae (mg) f\\x Q“\ \>\’\’ "&
=.C /Initial number of larvae 0_\0 0'\‘3 0,,,\ . 0.\’ :
Average Percent .
weight per reduction : :
initial from control | 0. bl L 'l?-"%?'
number of (%) ’
larvae (mg) )

Comument codes: ¢ = clear, d= dead, fg = fungus, k = killed: m = missing, sk = sick‘, sm = unusually small,
lg = unusually large, d&r = decanted and retumned, w = woundeéd. ’

Calculations and data reviewed: ( §§ .

Comments:




Non-treated
November 14-21, 2006

Species: Pimephales promelas

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

_ Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1000.0)

Project number: 2478 ) Reveiwed b)(q1MA.Q/~—-/
. Not for Cormpliance Assessment, lntemal Laboratory QU /l
Cancantrafon () Replcate Indal numberel | Flnn number oftervae [A = Pun wilght {mg}| B = Pens Larvue | Larver welght (rmg) Wiright { Surviiing Mena wetght/ Suntdng) Corfiicient of variation | Wrlght/ [nidal numbderof{ Mransurvival [ Mean welght s Inidul [CorfTiclent of veriegon] Percent rrduc:
farvee welthi {mg) -A-8B number ofisrvee (mg) | number of lnrvme (mg) [(Mesnmeight pir cntane rumbed lerae (me) A namber ol larvae e anwargd per ity rontrot (
. Wiy (%) (me) b s i} (%)
A 10 i0 14 25 2240 §15 0815 0815
Contral B 10 10 1447 2.7 132 0732 0.765 52 0.732 100.0 0.765 52 Not apphi
C 10 10 1422 21.57 738 0738 0735
D 10 10 14 99 27 7.78 0.778 0778
E 10 10 V378 20.40 6.62 0.662 1 0662
N ¥ 10 i0 1397 1053 656 0656 0637 o9 0656 100.0 0.687 5.9 103
G I0 10 14.98 2182 6 84 0684 0.684
H 10 10 14.45 2189 744 0744 0.744
{ 10 10 1500 2225 725 0.725 0725
22.6% M 10 10 12.98 i 2001 1.03 0703 6.710 26 0703 100.0 0.710 16 71
. K 10 10 13 a6 2071 7.25 0728 0.72% -
L 10 10 t4 88 2175 687 0687 0687
M 10 10 15.37 2216 6.79 0679 0679
45.2% N 10 10 14.72 2129 657 0657 0.637 - 0657 100.0 0.637 4.0 167
Q 10 10 1316 20.26 0 50 0650 0650 .
[ 10 10 1475 2038 563 0561 Q563
Q 10 K 1148 20000 662 0736 ) U662
- ~—1
1L6% R 10 10 a2 2043 6.22 0622 0675 70 0622 975 0.657 19 "
S 10 10 1412 2096 6 84 0 684 0 684
T 10 10 13 80 20 40 6.60 0660 0660
Y 10 10 14 12 20 %) 6.7) Q671 0671
100% v 10 10 13 69 2114 745 Q745 0692 52 0745 100.0 0.692 52 9.5
w \Q 10 14 02 20.85 683 0.683 0683
X 10 10 1342 2011 6.69 0.669 0 669
Y 10 10 13 55 20.29 674 0674 0674
106% Iniake £ 10 2 16.04 22,08 6.04 0.67] 0679 69 0,602 97.5 0.662 5.2 s
AA 10 10 13,38 20 30 742 0.742 . Q742 . -
BB 10 10 1175 2003 628 0628 04628
Qutfa)l 101; MSD = Minisrum Significant Difference
Dunnett's MSD value: 0.0625 PMSD = Percent Munumum Signaficant Difference . . . .
PMSD: 8.2 PMSD s atneasure of test precision The PMSD is the mininmrm percent difference between the control and treatment that can be declared statistically signficant in a whole effluent taxicit
On average. a sigmficant difference occurs for Envaronimental Testing Solutions, bic chromc taxicity tesls when 3 toxicant reduces Pimephales gowth by 5 0% from the confrol (determune
Intake: through reference toxicant testng). - ’ '
Dunnett’s MSD value: 0.0703 Lower PMSD bound determined by LUSEPA (10th percentile) = 9.4%,
y.2 :

PMSD:

Upper PMSD bound deterrruned by USEPA (90th percentile}’= 35%

The lower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 laboratonies for Pimephales gowth n chronic 1eference toxicant tests.

USEPA. 2000. Understanding and Accountung for Melhod Variability s Whole Effluent Toxicity Apphications Under the Nationat Poltatant Discharge Elunination Program [EPA-813.R-00-003. US Enviroumnental Protection Agency, Cucinnaly, OH
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ixon-treated

Statistical Analyses

Larval Fish Growih and Survival Test.7 Day Growth

Slart Dater 113422006 . Test 1D PpFRCR Sarple {D TVA/ Sequoyah Nuclear Plant - Outfail 10t
End Date. 1172172006 Lab iD ETS-Envir. Testng Sol Sample Type: DMR.Discharge Mon:toruig Repoit
Sample Date " Protocal: PWCHR-EPA-821-R.02-013 Test Species PP-Prnephiales promelas
Comments  Non-neated .
Cone-%% 1 2 3 4
D-Contrel 08150 07320 OIS0 . 07780
i3 06620 0.6360 0.6840 07440
226 07250 07030 07250 0680
452 05750 06570 06500 05630
726 06620 - 06220 06840 06600
100 0.6710 017450 06830 06550
- Transform: Untranstormed 1-Tailed {sotanic
Coanc-% Mean N-Mean Mean Min Masy V'Y N t-Stat Critical MSD Mean NMean
D-Contol 07650 1 0000 0.7650 07320 0.8150 5154 4 07650 1 000
113 06843 08974 0.6865 0.6550 074430 5853 4 30 2410 0.0625 06983 09127
22¢ 0.7100 09281 07100 06570 0.7250 2627 4 2122 2410 00625 06983 09127
*a52 06373 0.8330 06373 05539 06790 8.006 4 4929 2410 00625 0.6621 08653
*128 068570 08568 06570 06220 06320 3918 4 4167 2410 0.0625 06621 0E&5S
100 06920 ‘05036 06920 06692 07¢50 518 4 2816 2410 0.0625 06521 CRSSS
Avriliary Tests Sutstic Critical . Skew Kunt
Shapin-Wilks Test mdicates nomaf distnbution (p > 0 04) 0966335654 0 8Ra D.02648166 012457478
Banlert's Test mdicates equalvariances (p= 070) 2993674954 1508627224
Hypothesis Test (1-tail, 0.05) NQEC LOEC " ChV Tu MSDu MSOp MSB MSE F-Prob df -
Duarer's Test <11.3 113 0062466272 0081635257 0007922242 0.001343653 0002135572 5,18
Ticatrnents vs D-Contrcl
] Linear Interpolation (200 Resamples)
Point % ) 95% CL(Exp) Skew
1Cos” 6475 6109 3288 39,189 20965
iclo 28693
IC1S - >100 10
1C20 >{00 0%
1c2s >100
1C40 =100 X
12350 2100 , 071
= ndicates JC estunate less than the lowest concenaalion
X ® 06 4
2
: 8 05 o
v
€ 0 ]
0.3 o
C.2 4
0.1 1 o o-/. © S ,°
- 00 &
[¢] 20 0 60 80 100 120
Dose %
3 Dose-Response Plot .
[¢:) - ‘] .
L t-1ail, 0,05 level

7 Day Growth
e ©o o o
~ (3 b w

©

o

O-Conuol

113 4

225 A

‘452 4

"7261

"100

I of signficance

sgn_lJ-14.06date_
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November 14-21, 2006

Statistical Analyses

Larval Fish Growth and Survivai Test-7 Day Crowth |

Star Date, 117142006 ' Test 1D PpFRCR Samyle iD. - TVYA/ Segquoyah Nuzlea Plant - Jnieke
End Date 1142112006 Lab 1D ETS-Envu Testng Sol . Sanple Type. DMR-Dscharge Monitonng Repont
Sample Dale: Protocol FWCHR-EPA-82-R-02-013 Test Species PP.Pimephaies promelas
Comunenis Non-teated - i .
Conc-% 1 . 2 3 4 . .
D-Conrat 08150 07320 07350 07730
" 100 06740  0.6040 07420 04769 '
I
Transform: Untransformed 1-Taited lsotonic
Cone-% Mean N-Mean Mean Min Max OV N t-Sut Crilical MSD Mean N-Mean
D-Conncl 07650 1 6000 07650 0.7320 0.8150 515 4 07650 1 0000
*100 06620 038654 06620 . 0.6040 07420 9174 4 2,846 1,943 0.0703 06620 0.4654
Auxiliary Tests Sunstc Crideal Skew Kun
Shapyo-Wik's Test indscates nommal distbution (p > 0 01) 0923050458 0749 C6jaglell® 069233823 .
F-Testindicates equal variances (p = 0.50) - 2375268459 4746722794 '
Hypothesis Test (1-tail, 0.05) ~ ) MSDa MSDp MSB MSE F-Prab dr

Homoscedastic t Test indicates signdicant diffesznces -

6070335791 0.091542211 0021218 0.002620333 0.029350473 1,6
Treatmenis vs D-Control N

. . Linear Interpolation (200 Resamples)
Point % T SD 95°%% CL(Exp) Skew

(COs= 37136
. ictor 74212
s >100 10
1c20 >100 . ng
L1ces >100 . .
1Ca0 >100 . 089 .
IC50 . >100 ) 0.7 4
* indicates 1€ esiumate less than Uie lowest concentration
@ 06 4
v
! c:: 05 4
o
v
o4
03
0.2 4
0.t 4/
o.c . -
0 20 - .40 50 €0 190 120

Dose %

Dase-Response Plot

[
v}

o
e

Va1, 0,05 level
of significance

b
~

7 Day Growlh
o [=] o o
[ T )

[=Y
~

o

[}
*100

D-Conual

sgn_{1.14-06daca



Non-treated
November 14-21, 2000

‘Chironic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1000.0)

Species: Pimephales promelas

Daily Chemical Analyses-

PI?OJCC( number: 2878 Reviewed b_v:/ ) _—
Concentration |[Parameter Day 0 Day 1 Day2 Day 3 Day 4 Day5s Day 6
Inttial . Final Initial |  Final Initial Final Initial Final Initial final Inmitial Final Initial Fi
pH (SU) 7.67 7.58 7.81 7.45 752 7.08 7.58 7.08 777 726 7.81 7.43 7R
DO (mg/L) 8.1 7.9 82 7.7 78 7.0 7.7 73 7.7 7.9 7.8 7.4 8.0
. Conduc.rivi‘(lv(imhos/cm) 314 320 308 315 316 309 12
Control Alkalinity (mg/L, CaCO) 59 57 59 60
Harduess (mg/l. CaCQ,) 93 93 91 ] 93
Tcmptrnmrc (") 24.6 24 S 247 24 2 247 24 .4 24.7 24.4 24 R 24.5 24 8 24 4 24.6
pH(SH) 7.05 7.53 7.77 7.44 753 706 7.38 7.09 726 718 7 44 743 7.76
1A% DO (mg/],) 8.0 7.9 81 . 7.6 . 7.9 67 791 7.2 79 68 79 74 8.0
Conductivity (umbhos/cin) - 299 295 306 289 293 291 292
Tem_mra\\\rc °C) 24.6 242 247 24.2 247 247 24 8| 248 24 8 24.4 24 8 24 2] 247
lﬂ (SU) 7.66 7.53 7.76 7.41 7.54 7.01 7.38 705 727 718 7.43 7 44 7.77
y6ve - RO (mpL) 8.0 79 8.1 76 8.0 66 8.0 72 79 65 79 74 8.1
Conducfivity junlhios/cin) 285 286 296 273 2738 278 278
Temperature (°C) 247 241 24 8 242 24.7 245 24 8 246 240 24.4 24 8 24 1 24.8
H(SU) 7.60 7.56 7.74 7.40 7.53 7.04 7.360 7.09 7.26 7.19 7.47 7 44 7.75
'45.2"/0 DO (mg/l) 8.0 79 8.1 75 8.1 67 3.0 7.2 7.9 6.5 8.0
Conductivity (pmhos/cin) 257 258 265 246 251 252
Temperature (°C) 247 242 24.8 243 24.9 245 24 8 245 249 244 24 % 2473 24 R
pH (SU) 765 7.56 773 7.40 7.52 708 "734 112 7.24 718 7.45% 7.42 773
22.6% DO (mg/L) 8.1 8.0 8.1 7.5 30 69 8.0 73 80 6.7 8] 7.4 8.2
Conductivity gunhos/cm) 222 223 231 211 217 213 217
Temjmémtnrc ) - 24.9 24.2 248 24 1 249 245 29.8 24 R 24.9 243 24 R 242 248
pH (S 7.64 7.54 771 742 751 706 7.33 7.07 722 713 7.43 7.46 770
DO (ng/1.) 1 8.0 8.0 8.2 7.5 7.9 6.8 8:2 73 3.2 6.6 3.2 7.2 8§13
Conductivity (tmhios/cmn) 188 186 198 178 182 182 184
100% Alkalinity (mp/LL CaCOy) 66 65 - 67
Hardness (mg/l. CaCO)) 77 79 81
Total Residual Chlorme (mg/L) <0.10 <0.10 <010
Temperature (°C) 25.1 24.4 24.8 243 25.0 248 25.0 246 250 244 24.9 242 24.8
LE” (SU) 7 65 755 77 ~7.41 L7514 7.09 7.30 7.10 7.20 717 7.41 7 43 7.69
DO (mp/l) 80 3.0 83 KR 7.8 7.1 8.3 7.5 8.2 66 g2 73 8.4
Conductivity (junhos/cim) 184 186 198 180 182 179 T 183
100% Intake [Alkalinity (img/L CaC0;) 64 66 66
IHardness (mg/L. CaCQy) 79 77 77
Potal Residual Chiorine (ing/L) <0.10 <0.10 '<0.10
{Temperature (°C) 24 QL 24.1 24.8 243 24.8 24.6 249 246 24.8 243 247 243 24.7



Environmental Testing Solutions, Inc. Pzoz S 0f 6

P

Species: Pimephales promeluas Date: N olo
Client: TVA /Sequoyah Nuclear Plant - Non-treated "

Dailv Chemistry.

Day
. ) l
Analyst l‘lty\\ | .A‘Afj" I WE)& . V‘)U}' 1 V)f;){’
Concentration Parameter m@- 533 L JQW?_?%&ﬁ w mﬁu@"‘é‘i
CONTROL | pH(SU) FuF | ’}g@ 36| A4S 152 | qog
: DO (mg/L) 9! 9. 82 1.0 .
Conductivity g ¥ 320 n, FYR
(umhos/cm) 5'4 iy ¥ D09 |
Alkalinity %
(meg CaCO,/L)- Sq 5
Hardness .
(mg CaCOy/L) 45 - 43
Temperature (°C) M. 1 .S . 24. 0
© JeH(SU) LS | 2353 | 97 ‘ .
11.3% DO (mgll) 8.0 | 1349 8.l : 9.
o Conductivity - 244 : a%—— &, Vi) : "
(umhos/cm) . : > W Do :
Temperature (°C) . ’ ™4 24d.7 . 24.72- 24-7 b A
v  pH(SU) e 153 | 2 | AHl
22.6% DO (mg/L) 6.0 a4 1 81 I
Conductivity . e s
{pmhos/cm) 263 290
Temperature (°C) - 241 —4. ¢ WM. 2
~ |pH(SU) FuL 3.90 934 | 240
452% | DO (mg/L) ) 29 ] 81 25
: -] Conductivity ' ¢ I
(pmhos/cm) 35’}' _ A58
Temperature (°C) 4.7 P P iq.g \ 4.3
pH(S.U) 2ws | 290 | 433 | 340
72.6% DO (me/L) .1 8.0 8 33
Conductivity ST :
(pmhos/em) A3 : 223 ek
Temperature (°C) 9 L By 9.8 240
pH(S.U) | Y el 2331 ) 242
100% DO (mg/L) p.0 0 | 82 i)
Conductivity
(pmhos/cm) ,66 . 18(0
Alkalinity '
(mg CaCO;/L) Lo
Hardness
(mg CaCO,/L) 17
TR chilorine
| (merL) <0.t0 3 £LO-10
Temperature (°C) 1s .\ 24.4 4. & 24)-
. . pH (S.U) 23 .55 | 2.7 3.4l
100% Intake | DO (mg/L) | 80 o | 63 1.5 e
Conductivity i !
{pmhos/cm) /84 (84 196
Alkalinity
(mg CaCOL) ed _ ] Gl
Hardness : ’
TR chlorine
1 <00 £0.10
(mg/L) 3 ¥
Temperature (°C) 24 .4 29,1 Y. & 4.3 4. &
: ~ Initial l Final Initial {7 Final Initial ]




EnVirOﬂmental 1 €51 QUluLIuiD, 1.

Species: Pimephales promelus A Date: il ols
Client: TVA/Sequovah Nuclear Plant - Non-treated :

Analyst |
Concen- Parameter r; Py
tration .
CONTROL | pH (S.U.) £ 5e]
| DO (mg/L) 39
Conductivity 2 -
(umhes/cm) =H
Alkalinity
(mg CaCO;/L) Sq
Hardness ' g\
| (mg CaCO/L)
Temperalt'ure("C) 4.1
pH (S.U) .38
11.3% DO (mg/L) 19
Conductivity .
(pmhos/cm) 209
Temperature (°C) LK
pH (S.U) 336
22.6% DO (mg/L) 80 .
| Conductivity ) '
(smhos/cm) A3 238 23S 418
Temperature (°C) | 4R b | 249 .y 2 e 2N I
pH (S.U) 3.3, || A9 126 | 249 I4F | Yy 235
45.2% DO (mg/L) 8.0 Q.2 =59 ) 6.0 :
: Conductivity R
(pmhos/cm) At AS1 A52
Temperature (°C) de | .S 4.4 'z_u\.l{ RS ¢
pH(SU) 334 | 942 | 3ad | 2.6 345
72.6% | DO (mg/L) - 8.0 2.3 8.0 .3 g1
Conductivity '
(umhos/cm) all 217} A3
Temperature (°C) ™8 ™. 8 g | 14.3 24. &
pH(S.UJ 3133 7073 2722 | .6 743
100% | DO (mp/l) 8.2 ) e, | 8.2
Conductivity . o
(umhos/cm) Ire ez . 18z
Alkalinity :
(mg CaCO,L) : ©1
Hardness . \
(mg CaC0y/1) §
TR Chlorine (mg/L) L0010
‘Temperature (°C) . 25.0 Wb I 24 4 4.9
pH (S.U.) .30 210 | 220 || 2.42 3.4/
100% DO (mg/L) o
Intake . » 8.3 25 82 L.w o7
Conductivity . :
(umhos/em) /80 Bz 139
Alkalinity .
(mg, CaCO/L Llo
Hardness
(mg CaCO,/L) ) A
TR chlorine (me/L) £o 10 :
Temperature (°C) 24.9 Wb 4R 4.3 24.1 74 3 24.1
| Initial Final - | Initial ||  Figal Initial || Final Enitial




Environmental {esting doiutions, Inc.

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

Client: TVA .

Facility: Sequovah Nuclear Plant

County: Hamilton
Treatment: Non-treated

NPDES 4: TN 0026450 Qutfall: 101
Project #: 18\
Caomments:

Diluiion preparation informarion:

Dilution prep (%) i3 226 452 126 100
[ Efven: oolome (mL) | 2825 | 3358|1130 HE 2500
Diluer! volzme (ml) 2115 | B azd 1370 685 0
Total volume {mL) 2500 2500 | 2500 2500 2500

Tést organism information:

Test information:

'QIL)K.

Organisin age: < 24-Howls O WD Randomizing template. | Aereen
Date and uumes organisms W13 -0 1S273 YO 200 Incubator number and SR
were born berween: : _ shelf location:
Organism Source .| Cups: 28,2930, 2\ [ »> YCT batch: 6.0 0l
Culrure board: 1\-onoe & 3, B, d 43 gl _ '
Transfer bowl! information: H==72 Temperature = 4.9 Selenastrum batch: 0k
Daily renewal information:
Day Date Test initiation, Control water Sample numbers Analyst
: ) renewal, or " batch used used
termination time
0 N 140l (21§ 2-0LA | Oilin. QY 47 /\\
1 & <
15 -0 35S W20k O3 o\ 0L ﬁ(,\L :
2 N oo N30 R N a&
3 } - :
N0k AES NS 0bA | ols s (d A\
4 .
MR -0b 1V 24 NS QLA [ 0LV 04%10 |- %&
. i-A4-0b 1nz29 11s-06 & | oLiiT.09% 1O /\&
¢ lwzook N2z Hors-06b | Oenil.oa wio | |
7 N-21-0l 37 2 |
Control information: 1 2 Acceptance critena Summary of test endpoints:
% of Male Adults: o7. | or. < 20% 7-day LC50 > 1007,
% Adults having 3" Broods: 1007 | 1007, 2 80% NOEC 1007
% Monality: ' o0l | . $20% LOEC 21007,
Mean Offspring/Female: 289 | AN 2 15.0offspringlfemale | ChV _ > 1007
% CV: La7.] 627 <400 % 1C25 5 > 1007.




Environmental Testing Solutions, Inc.

Species: Ceriodaphnia dubia

Client: Sequovah Nuclear Plant - Non-treated

Survival and Reproduction Data

Date:

W-d-cl

CONTROL -1
Replicate number '
Dav ] 2 3 4 5 6 7 8 | 9 [ 10
1 L_\'oung produced '®) ) O O O O O O ) o
Adult morratity L - — (S S N “ (- —c
2 Young produced O () O 0. @) O O O O 1O
Adult morraliry k*ﬂ | U . — (- _ (. N (- —_
3 Young produced O 0O O O O O @) @) O o
Adult mortality | - (- _ _ . — ] w .
4 Young produced Y < .y S0 N -y o ~ “
Adult mortality _ ] wl (- - (G - |
5 Young produced ) /10 a 10 g 4 [ 10 t3S 1
Adult mortality w w (- - _ _ _ (- —
6 r. Young produced O o O O O O O o Q &)
Adult mortality w _ (- — w |« . L, o\
7 I Young produced (S RN (Y (¥ e v 1S =N \S
To!alyoung.produced‘ 2 |27 | 27 20 zZ?:_] a0 30 | 27 a2 | 30 '
Final Adult Morality . _ [ - C T (.
X for 3°° Broods RS S Pl Bl el =S
Note: Aduli monality (L = live, D = dead) '
' 1 Concenrtration:
% Mortality: . 0T
Mean Offspring/Female: 1 289
conc: 11.3% Survival and Reproduction Data
Replicate number
Day 1 | 2 3, 4 s 6 7 8 9 10
1 Young produced O O O O O O O O O O
Adult mortality | N L N B (- L | L (- L | G I
2 Young produced O O O O Q O O O O O
Adult mortaliry wl (- - (- - _ (- - -
3 Young produced O O O o | O | O O O O O
Adult mortality [ - - (- LU I (T B
4 Young produced Y 9 < s .| Y | . Y S
Adult mortality S _ (N — |- (- (- ] W (-
5 Young produced /10 1] [ O 12 10 - 10 I 172 l‘ 1y
Adult mortality | w (R I - [ o | i L
6 Young produced ®) Q) O O 1 O O O @) @) O
Adult mortality w L - (G R S A |- (. (-
7 Young produced 1 1y G »|L_\ (| 1 § RS P 3 IS | £
Total young produced 2« 29 3 a1\ a\ 332 2 29 an 3q
Final Adult Mortality - \_ U - _
Note: Adult monality (L = tive, D = dead) '
Concentration:
% Mortality: o)A
Mean Offspring/Female: | 30,7
% Reduction from Control: | ~ .27




~ Euvvironmental Testing Solutions. Inc.

Species: Ceriodaphnia dubiu
Client: Sequoyah Nuclear Plant - Non-treated

CONC: 22.6%

Date: W -1d-0b

Survival and Reproduction Data

. Replicate number
Day _ 1 2 - 3 4 3 6. -7 8 9 10
! Young produced @) O O @) ‘ O 48] ) Q (@) ©)
Adult mortality - (- [N | (- — e
2 Young produced O O | O O O O O O O O
Adult mortaliry ] | [ _ [ |- —
3 | Youngproduced a) O (@) 0. o L 0O O @) @) O
Adult mortality A (. \_ w _ [\ |- [ A [ _
4 Young produced “ -\ Y 3 .9 > = s < \—\
Adult mortality [N P |- (- (- (- - (- |
S Young produced 3 13 1O L 1\ 1O {\ \3 2 1O
Adult mortaliry _ [ [\ | w_ (- (- |- - [
6 Young produced | % o) O O O G 10 O O O
Adult mortality - | I — [ - (- [ [ | -
7 Young produced 131 17 11 1 % 1L 19 1§ 14 1o
Total young produced 23 .34 | 32 2% 31 3\ 3% 3L | 35S ‘30
Final Adult Morrality Y S . - ol I B
Note: Adult monality (L = hive, D = dead) ) )
*seur &eood . Concentration:
1 % Montality: 67,
Mean Offspring/Female: 325
% Reduction from Control; |-v2.977,
conc: 45.2% - Survival and Reproduction Data
» Replicate number
Day 1 2 3 4 S 6 7 8 9 10
1 Young produced O O O O O O O O O O
Adult mortaliry | U - (- [N S N S N B W (-
2 Young produced O G O O () O O O O O -
Adult mortality (- . . (. |\ S [ I -
3 Young produced @) O O | O O Q O O | &) &
Adult mortality o (G - [ L L T
4 Young produced h( \-\ 3 S S Y S Y ! q .
Adult mortality (G I N O (- (- (R T N e O
5 Young produced N 11 [\ 11 10 12 12113 [0 ]
Adult mortality '\__ |G I (. (Y . (- (- |- (.
6 Young produced * NO) O ) O @) O @) /(o O
Adult mortality o w - - (G (. (. [
o7 Young produced & 18 17 0 19 1o I I T A O l‘i
Total young pro‘duccd 3% a3 33 3 24 32| ay \.5'\ 30 - 3y
Final Adult Mortalitv _ [ (. N - O S
Note: Adult mortality (L = hve, D = dead) '
1L*sfuT 820D Concentration: :
' % Mortahty: oT.
Mean Offspring/Female: 33%.0
% Reduction from Control: | _4.27,




Environmental Testing Solutions, Inc.

Fage 5 0t

Species: Ceriodaphnia dubia

Client: Sequovah Nuclear Plant - Non-treated

Date:

” —.\L‘\’O(Q‘

Survival and Reproducrion Duta

cone: 72.6%

Replicate number

Dav N 2 3 a T s 6 7 s 1 9 10
1 Young produced o) o O &) O O O O O O
Adult mortality [ S - S
2 Young produced Q O O O O O O ’ D O b
Aduit mortality | (- [ - | S — [
3 Young produced o ol O O - O Q O O O O |
Adull mortality U (. L L _ _ (- (- L (-
4 Young produced ] “ < 4 < S S S \\ o
Adult mortality, A _ _ (- L\ L — (- - A
5 Voung produced '\ 19 10 | 14 ) 1 S| 10 [ i2 113
Adult mortality — L _ _ [ - (- [ - -
6 Young produced 1 O | o e o &) ®) O @) O
Adutt mortality 1 - (W (- (- | (G (- (G I
7 Young produced - S } O V& [H% 16 S 18 19 1S
Total young produced 2\ 3;] 3\ 3L 3;_{' 33 3s 53 as .3“—‘
. Final :Adult'Morraliry (- (- _ | - L _ __ (- (-
Note: adult monality (L = hve, D = dead)” T
' Concentration:
% Mortality: 07,
Mean Offspnng/Female: 33.3%
% Reduction from Control: | —11.07.
conc: 100% Survival and Reproduction Data
Replicate number
Day i 2 3 a | s 6 R 9 10
1 Young produced O O S O @) O O O O O
Adult mortality 1 __ (. (- _ L (N I — (-
2 Young produced O olNe O O\ O O O O O
. Adult mortality | (- L |- _ _ (- - U
3 Young produced O O O o | O O O | O Q O -
Adult mortality S L_, - (- - [ W
q Young produced |\ = 9 L S S Y S S S
Adult mortality - [ _ — _ (- (- - \\ L
5 Young produced i 13 I\ 121 10O 1y i I 1Y 12
Adult mortality _ [ | L [ - _ | S |- _
6 Young produced 1 '®) | & o .0 O O O Q O
Adult mortality L_ (- - (- (- LS I |- [
7 Young produced o |- 1S O 1 8 1 & 17l 19 |- i 1] i1
Total young produced 321 33| >3 3o 23 A, %)33 33 3\.{
N - ’)) .
Final Aduli Mortality - _ L _ [ e L _
Note: Adult monality (L = live, D = dead)
' ' Concentration:
% Mortality: o7
Mean Offspring/Female: 34 7
% Reduction from Control:




Environmental Testing Solutions, Inc.

IGSCIUL'

Species: Ceriodaphnia dubia

Client: Sequoyah Nuclear Plant - Non-treated

" Date:

\\;\L{-Db

Survival and Reproduction Data

CONTROL -2
Replicate number :
Day , 7 3 1 5 - 6 7 ] 8 | 9 10
I Young produced O O o) ®) O O O @ O Q___
Adult mortality - w (. — _ _ - _ | I
2 Young produced O O O O OO O O O O
Adult mortality - | U L (- \_ (G — [ | —
3 Young produced O Q O Q { O O O Q O
Adult mortaliry [ N N e O - | e e i
4 Young produced “ \ug “ .} S 9 [y = | k{
. Adult mortality _ ] A | | —
5 Young produced 1D ! =) 4 () 10 10 5y 10 12
Adult mortaliry | - — (- (- - (- [
6 Young produced ) (&} O O O O O O O 10
Adult mortality T - (G _ [ _ (i R O e W A
1| Youngprodueed | L [ 13 ] (7 1y s T I 3] 16 ]
Tolal(young proc}uccd 29 -6 16 29 a6 29 2% a2 1 o
Final Adult Mortality (W L_ L — S | [ VR N
Note: Adult monality (L = live, D = dead)
Concentration:
% Mortality: o7,
‘Mean Offspring/Female: | 24\
conc: 100% Intake Survival and Reproduction Data
Replicate number
Day 1 2 3 4 -5 6 7 8 9 10
1 Young produced O O -0 O O @ O O O Q
) Adult mortality A (. (- (- k_# (- B [ (- - A
2 Young produced Ol O @) O ) O O O O O
Adult mortality O (- _ [ | (- _ [ -
3 Young produced O ®) O O O]l O Q) Q) @) Q
' Adull mortality o w] o w ] w — - | L
4 Young produced “ o ) s S 4 Y Y s 1Y
Adult mortality | R |- - (- (U (- (- (N L
5 _ Young produced 'S i 1\ 1] [ D | L2 1) 1O 17
Adult mortality (. [ L _ | — L. (- R
6 Young produced 9) @] @) O O O 171 o) O - O
Adult mortality | W (. (- (- _ [N T _ _
7 Young produced 14 1S & 1€ - 6 ) o |14 18 1&
Total young preduced 2% | 35 | 34| 3y ) 330 33 | 3L 33 4.
Final Adult Mortaliry | - [ J- — A - - -
Note: Adult monality (L = live, D = dead) R
Concentration: :
% Montality: 07 =
Mean Offspring/Female: 256

% Reduction from Conrrol: |~ 1S ~§TZP




TYA/ Scquoyah Nuclear Plant, Outiail 101
Norn-treated
November 14-21, 2006

Verification of Ceriodaphnia Reproduction Totals

Control-1 .
: Replicate nuner
Day 1T [ 2] 3] 4 : sTe 1775 9 Tl ™
i cloloflofololo]oel o] o 0
) oo ololololoilol o] o 0
3 ojol oo o] olo] oo ]| 0. 0
4 4 4 S 4 4 4 4 4 4 4 4]
s wlw ]| 9 [1w0)] 9 9|1t ]10]13] 01 102
6 oo oj ol ojolafjolnloa 0
7 1S | 13 [ 13116 14 37 [ 1513|157 13 a6 |
Total |29 [ 27 {27 {30 [ 27 30 [ 30 272 [ 32| 30 289
11.3%
Replicate number
Day YT 2 T 3 4 ! sTe 1718 5 Te] ™
1 olo]Jololo|o]ol|ololo 0
2 ol ol ol ol ol ol o] o] o] o 0
3 0. o 0ol olololo] o] ol o 0
4 4 4 5 5 4 S 4 4 4 s 44
5 Wi ooz ] 1) ]l 211l 1 108
6 0 fo]o]o]o]u]o]a] ol o 0
7 6 [ 1@ 6 [ a7 18] 16131151 1¢ 153
Total 18 191 31 311 31 33 31 29 30 34 307
22.6%
Replicate nuniber
Day T 2] 37 4 i sTe T 7 Ts 5 7o} T
l ololololo]o]ol ool o 0
2 ol ool ol olo]o]o] ol o 0
3 "ol ololololo]ololo 0
4 4 el s {3 a]sTsT s a]4s 43
S it oltw | o]zl e 114
3 sf ol o{ ol ol olof{olo]l o 3
] WL 17 a6t 16119 18] 19 .16 165
Total 33 34 [ 32 [ 28 [ 31 ] 31 ] 35 36 | 35 | 30 325
45.2%
’ Replicate number .
Day T [ 2] 37 4 3 HERERERERET R
] o lololol o loelo]ol o] o 0
2 clolololololTolo] ol o 0
3 olojJoj ol o] ojolotlol o 0
4 4 4 S B B 4 S 4 4 4 ag
S Wl o a2z 1z ] 310 115
6 2o (ol ol ol olo 160, 33
7 wBlwl 70wl l17] 14 0] 9 138
Total 380033 | 33 [ 31-] 3¢ | 32 34 ] 31 | 30| 34 130

72.6% s
. Replicate nunser :
Day T T T i 5T T 7 75 T 0] T
] ojo]Jo]o]o]olo] o] o] o 0
) 0o 0] o]olololol]olo] o 0
3 ol o] ol o] ofolol o] ol o 0
4 4 4 S 4 N s N 5 4 6 .47
5 a0 e [ i | 15| 10| 12| 13 121
6 16 0 16 0 0 0.{ 0 {0 0 0 32
7 0 |19 0 | 18| 18] 6] 15| 18119 15 138
Total 300 a7 ] 31 ] 36 ] 38320 35] 33 ] 35} 24 33%
100%
Replcate nwnber
Day T T T35 T3l s el 7 17Ty o] @
] ool oo ofol]o]l o] o]o 0
2 o o] oo o]jo]Jo] ol o] o 0
3 0o o] olojolojolololo 0
4 a | s { al 6] s ]| s | a s | s | s 48
5 Nl ol o] el ia] a2 123
3 6] 0 18] o] o]ololol o] o 33
7 0 | 15| 0 | 1St is 7ol 1a] 6] 17 137
Total kY 33 a3 36 33 RI 34 13 3R a4 342
Control-2
- Replicate number
- Day NENER ! STsT 7 T8 15 T
] ciolojJololo]Jo]lofjolo 0
1 ololo o] o {,0olo]ol ol o0 0
3 olol ool ofololof{anl]o 0
4 4 4 4 4 5 4 4 -3 4 ) 40
5 0] 919 9 tirl w1t ]|1w]n 101
6 ool olo{ololo{olo o 0
K] 1S {13 ] 17116 ] ta 35| a7 [ 1316 . 1sn
Totat 29 | 26 | 30 | 29 | .36 | 2% | 28 | 3t | 27 | 32 291
100% Intake
Replicate nunber
Day T T T3 T s T el 7 T w5 T T
] 0] 0] v J]o]o]ololaololo 0
2 0] ol o]Jotololojolo]lo 0
3 otojJotbtotlto]o]ofo] ol o 0
4 4 4 5 5 5 4 4 4 S 4 44
5 1S | 11 ] 1t ] a1 | 10 1a | 12, 13 ] 10| 12 119
6 Ul olo]ololo{17lo o]0 17
7 10115 | 18 | 18 | 16 | 151 0 | tv | 18] 18§ 56
Total 30 L 30 | 3¢ [ 3¢ | 3 [ 33 ]33] 36| a3 | 34 336




Project number: 2878

LY A/ dcquoydll ivudicar riang vuaiidit 1ui
Non-treated
November 14-21, 20006

Chronivc Whote Effluent Tbxicity Test (EPA-821-R-02-013, Method 1002.0)

Species: Ceriodaphnia dubia

Quality Control

Vcriﬁcation of Data Entry, Calculations, and Statistical Analyses

Reveiwed by: - ’\[W
N/ :

Concentration Replicate number - . Survival | Average reproduction Coefficient of | Percent reduction {
° ‘o : : vanation (°A) pooled controls (*
() 1 2 3 4 5 6 7 8 9 10 (76) (0((spr|ng/(cha(e)

Control - ] 29 - 27 27 30 27 30 30 27 32 30. 100 28.9 622 Not applicabl
11.3% 28 29 31 31 31 33 31 29 30 - 34 100 30.7 ) 6.0 -6.2
22.6% © 33 34 32 28 31 31 35 : 36 _- 35 30 100 . 325 ‘ 7.8 o =115
45.2% 18 33 33 I 34 32 34 R} 30 34 100 330 ' 6.9 L-142
12.6% 31 37 31 36. 34 32 35 ’ 33 35 34 100 331.8 6.0 . -17.0
100% 32 33 33 36 33 36 © 34 33 - 38 34 100 34.2 - 55 -18.3

Control -2~ 29 26 30 29 30 29 28 ’ 31 27 32 - 100 - 29.1 6.2 Not applicab

100% Intake 38 30 34 34 31 33 i 33 36 33 34 100 336 6.8 -15.5

Qutfall 101 MSD=  Minimum Significant Difference

Dunnett's MSD valuc: 2.123 PMSD = Percent Minimum Significant Difference

PMSD: 7.3 PMSD 1s a measure of test precision. "The PMSD is the ininimum percent difference between the control and treatment that can be declared statistically
significant in a whole effluent toxicity test. On average, a sigm{icant difference occurs: for Environmental Tesung Solutions, Inc. chronic loxxcuy tests w

M . a toxicant reduces Ceriodaphnian reproduction by 9.6% from the conuol.

Dunnett’s MSD value: 1.586 lLower PMSD bound determined by USEPA (IO percentile) = 11%.

PMSD: 5.5

Upper PMSD bound determined by USEPA (90" percentile) = 37%.

The lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 laboratories for Ceriodaphnia reproduction in chronic,
reference toxicant tests.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole E(fluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental Protection
Agency, Cincinnat, OH. :



TVA /Sequoyah Nuclear Plant, Outfall 101
Non-treated
November 14-21, 2006

Statistical Analyses

. Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Dat: 11/14/2006 Test 1D CdF

R . Sample 1D TVA ! Sequoyah Nucleas Plant - Qutfal 10] |
Eud Dale 1112112006 LabiD ETS-Envir Testing Sol Sampls Type. DMR-Duscharge Monitosing Report
Sumple Date . Fiotorel  FWCHR-EPA-821-R-02.013 Test Species: CD-Cenodaphna dubia
Comunents  Non-nzated
Cenc-% ! 2 3 R < [ ? ] y 10
D-Contot 29 000 27000 27.000 30000 © 27000 30.000 30000 27000 32000 30000
13 28 000 29 000 31 000 31.000 31000 33.000 31000 29 000 30 000 34 000
226 33 000 3a 000 32000 28 000 31000 31000 35000 36 000 35000 30.000
4% 2 38 000 3).000 3).000 31 000 34 000 32600 34 000 31 000 30000 33.000
176 31000 37.000 3} 000 36 34 000 32000 35000 33000 35.000 34 000
100 12000 33.000 33 000 36 000 33.000 36.000 34 000 33 000 38 000 31000
. Transform: Untransformed 1-Tailed - Isolonic
Conc-% Mean N-Mean Mean Min Mazx CV % N 1Stat Critical MSD Mean N-Mean
D-Conuol 28 900 1 0000 28 900 27000 32000 6.201 10 . L 32,183 1 0000,
13 0700 1,068 30700 28 000 34 000 5957 10 -1939 2.287 2123 32183 1.0000
226 32500 1.1236 32500 78000 36 000 7845 10 -3 878 2247 2123 32183 | 0000
452 33 000 11419 33.000 30000 38.000 6851 10 4416 2287 2123 32183 1 0000
726 33§00 116596 31800 31.000 37000 6.047 10 -5 278 2287 21 3218 1.0000
i00 3a.200 11834 3a 200 32000 38 000 5479 10 -5 709 2287 2123 32183 1 0000
Augilary Tests Sutistic Crigeal Skew Kurt
Kalmogoiov D Test indwates normal dsmibution (p > 0.01) 0736118853 1035 0.267812633 034924831
Banletr's Test mdicates equal variances (p = 0 £3) 1 74052 1508627224 )
Mypownesis Test ()-12i1,0,05) NOEC LOEC Chy TU MSDu MSDp MSB MSE F-Prob. af

Dunnett's Test 100 >100 1 2122849295 0073452993 4085666667 6 30Y259259 t 6E-06 3,54

Tieatments vs D-Control

Linear Interpolution (200 Hesamples)

Point % SD 95% CL Skew
1C0s >100 -
Ic1o >100 ) -
IC1s >100 R 10
1c20 ’ >100 ! . 03
1c2s L) 08 ]
1C40 >100 : 07 ]
(Cso >109 : 06 ]
) ‘o 051 .
2 04 .
2 034
)
g 02
0.1
00—
ord el
02y T e
0.3 . - —
0 20 40 60 0 100 120

Dose-Response Plot

1-1aif, 0.09 level
of signilicance

Reproduction

13
22.6
\
452
726
100

O-Convot

’ ' » . Sgn_11.1¢-06d0t0



TVA /Sequoyah Nuclear Plant, Intake

November 14-21, 2006

" Non-treated

Statistical Analyse's

Ceriodaphnia Survival and Reproduction Test-Reproduction

Reproduction
~
<
1

0-Convol

100

of signuficance

Start Date. 11/14/2006 Test 1D CdFRCR Sample 1D TVA 7 Sequoyah Nuclea; Plant - [ntake
End Date 1172142006 Lab1D ETS-Envir Testmg Sol Sample Type DMR Discharge Monitoring Report :
Sample Date Prolocol FWCHR-EPA-§21-R-02-013 Test Species CD-Ceriodaphnu dubw
Commests:  Non-yeated .
Cone-% ) 2 3] [ H 6 7 8 9 10
D-Contiot 29 000 26 000 30 000 29.000 30000 25 000 28000 3i 000 27.000 32.000
100 18 000 30 000 34 000 34.000 31000 33e00 33 00G )6 000 33 000 34 000
3
Transforin: Untrunsformed 1-Tailed Isetonic
Cone-% Meun N-Mean Mean Min Max TV N tSat Crigcal MSD Mean: N-Mean
D-Connol 29100 1.0000 29100 26 000 32000 6158 10 . 31350 1.0000
100 33 600 11546 33.600 30000 38 000 6758 10 4920 1734 11585 31350 1 0000
Auvrilisry Tesy Statis Be Critical Skew Kurt
Shapuo-Wilk's Test indicates normal distibution {p > 0.01) 0.97333908}4 0866 0197458597 0234273437
F-Test indicales equal variances (p = 049) .} 605536342 6 541085539
Hypothesis Test (1-tail, 0.05) . MSDu MSDp MSB . MSE F-Prob df
Homoscedastic t Test indicates no significant duTetences 1 386139066 0054506497  (01.25 4483333333  I4E-Ge 11
Tteatments vs D-Contro}
Linear Interpolaton (200 Resamples)
Point % sn 95% CL Skew ] .
iCos >100
ic1o >100
ic1s >100 1.0
ic20 >100 - ‘ 0.9
. 1C2s >100 . 02
i’ 1Ce0 >100 0.7 4 .
150 >100 . 064
<
. e
g 04
FLER
z 02
0.1 4
00
" o4 T .
22 '
0.3 — -
) 0 20 40 60 0 1090 120 .
i Dose % ‘ "
Dose-Respanse Plot
| 112170 05 levet

ygn_J1-14-06data



L YA /socyuuyall lyvueiidr Lldllyy wvutialk 1ui

Non-treated

November 14-21, 2006

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

Daily Chemical Analyses

Project number: 2878 Reviewed by:
Concentration JParameter Day 0 Day 1 Day 2 Day 3 Day 4 Day § ! Day 6
Initial Final Initial Final- Initial Final Initial Final Initial Final Initial Final Initial Fina
pH-(SU) 7.67 7.71 7.81 7.48 7.52 7.34 7.55 727 777 751 7.81 767 7.81 J
DO (mg/L) 8.1 83 82 77 78 76 77 82 77 79 73 79 8.0
‘{Conductivity (jtrmhos{cm) 314 320 308 315 316 309 312
Control  Rikalinity (mg/L, CaCO,)- 59 57 59 60
Hardness (ing/I. CaCOy) 93 93 91 93
Temperature (°C) 24.7 251 249 26| 246 - 952 248 24.9 247 251 248 24.9 24.6 2
pH (SU) - 7.651 7.69 7.77 7.46| - 7.53 - 7.34 7.8 7.27 1.26 7.51 7.4% 7.67 1.76 7
13 DO (mg/l) .0 8.3 8.0 7.7 7.9 7.6 7.9 8.0 7.9 7.8 7.9 78 8.0
27 Conductivity (umhos/cm) 299 295 306 289 293 291 291
Temperature (°C) 247 248 24.8 248 247 24.8 249 24.9 247 - 24.9 248 247 24.7 2
pH (SU) 7.66 7.67 7.76 7.48 7.54 7.35 7.38 7207 727 '7.52 7.48 T.08 7.77 7
12.6% DO (ng/L) 8.0] K 8 1 77 8.0 7.6 80 75| 79 7.7 7.9 78 K
’ Conductivity (tmhos/an) 285 286 296 273 278 278 278
Temperature (°C) 247 248 24 8 24.6 24.7 247 24.9 24 § 249 253 249 251 247 2
pH (SU) 7661 1.67 7.74 748 7.53 7135 7.30 7.28 726 751 7.47 7 6K 7.75 I
5.2 DO (mg/L) 80 83 8.t 78 Rl 76 8.0 77 79 78 80 80 g1
Conductivity (imhons/cmn) 257 - 258 265 246 251 252 250
Temperature °C) 24 R 249 24.8 249 247 251 249 249 25.0 25.0 249 25.2 . 2438 2
pH (SU) | 7.65 7.060 7.73 7.47 7.52 738 7.34 7.31 7.24 750 7.45 7.69 1.73 1
12.6% DO (mg/L) 8.1 83 8.1 7.8 8.0 7.6 80 78 8.0 79 8.1 7.9 82
Conductivity Gimhos/cm) . 222 223 : 23! 211 217 213 217
Temperature (°C) 248 24.8 24 8| - 24 8 248 25.1 25.0 249 25.2 250 250 25.1 248 z
pHE(SU) 7.64 7.67 771 RN 7.51 7.39 7.33 7.30 7.22 7.50 7.4} 7.70 770 5
DO (mg/l) 8.0 8.3 8.2 7.8 7.9 7.7 8.2 7.8 8.2 7.9 82 7.9 8.1
Conductivity (umhos/cm) 188 ) 186 198 178 182 182 184
100% Alkalinity (mg/1. CaCOy) 66 65 67
Hardness (mg/l. CaCOy) 77 79 81
Total Residual Chiorine (mp/L) <0.10 <0.10 <0.10
Temperature (°C) 25.2 25.0 247 248 24.9 249 252 24.7 25.3 25.1 1250 247 248
pli(Su) 7.65 7.67 771 748 751 7.30 7.30 7.29 7.20 7.47 743 7 'IOT 7069
DO (mg/l) 8.0 8.3 8.3 7.7 7.8 791 83 78 82 8.0 8.2 8.1 84
Conductivity (jmhos/cni) 184 186 198 180 182 179 183
100% Intake {Alkalinity (mg/l. CaCQ,) 64 66 66
Hardness (mg/L CaCO,) 79 77 .17
Total Residual Chlorine (mp/L) <0.10 <0.10 <0.10
Temperature (°C) ' 2»5.0L 24.8 248 249 248 249 25.1 249 249 251 249 249 248



CLuvironmelitdar 1 TOLLIE JUIULIUIID, 1t

Species. Ceriodaphnin dubia Date: _1\-14 0L
Client: Sequovah Nuclear Plant - Non-treated
Daily Chemisiry:
" Day
0 I 2
Analyst 19 T v
Concentration Parameter I zﬁ;ﬁv_
CONTROL | pH(S.U) EAE .71
DO (mg/L) 4. 8.
Conductivity
(pmhos/cm) 3 IJ ?;
Alkalinity
(mg CaCOLL) 59
Hardness
{mg CaCO;/L) a5
Temperature (°C) 149 .M 1S\
pH(SU) 265 v
11.3% DO (mg/L) 8.0 8,
' Conductivity
(umhos/cm) aqq
Temperature (°C) 241 248
| pH (S.U) By ")
22.6% DO (mg/L) ®.0 g.
Conductivity -
{pumhos/cm) %63
Temperature (°C) 4.7 244
| pH (S.U) 1 Fev .03
T45.2% DO (mg/L) 8.0 3-3
Conductivity _
(umhos/cm) '3*33
Temperature (°C)° N8 249
| pH (S.U) U3 N
72.6% DO (mg/L) X 83
Conductivity
(umhaos/cm) aa‘l
Temperature (°C) 4. 8 4.8
pH(SU) 2 i
100% DO (mg/L) .
Conductivity
(pmhos/cm)
Alkalinity
{mg CaCO+/1)
Hardness
(mg CaCOy/L)
TR chiorine
(mg/L) :
Temperature (°C) M- 2.9
| pH (S.U) 348 251
100% Intake | DO (mg/L) 3.0
-] Conductivity
) {umhos/cm) 90
Alkalinity
(mg CaCO,/L) ol
Hardness
{mg CaCOy/L) —’Ci ik
TR chlorine ]
(mg/L) 40.)Q ] AO.!O :
Temperature (°C) 5.0 A 24. &~ 24,9 24. &8 I 249
Initial | Final Tnitial Final Initial. || Final




Lnvironmental Testing Solutions. Inc.

Species: Ceriodaphnia dubia

Client: Sequovah Nuclear Plant - Non-treated Date:  \\-id-clo

3 .
Analvst | YA~ 1K Mui |
Concen- Parameter P ..; ik f;,:‘. R e R SR
tration T2 J ”1 AP s e
CONTROL { pH (S.U) 155 223% | 323
DO (me/l) 27 7 2.1
Conductivity . :
{umhos/cm) 215 ; 3
Atkalinity
(mg CaCO,/L) 54
Hardness -
{mg CaCO,/L) 4\ AGE
Temperature (°C) . 4.9 14 ) 1%\ 24 . § 4.9 PRSI
: pH (S.U) 338 .22 2.2 3.5 248 .62 930
113% | 'DO (mg/L) L33 go | A4 . 29 1.8 8.0
Conductivity 4 '
(umhos/em) 3269 2% aa) rA -
Temperature (°C) 14.4 4.9 ™ 4.9 . & .1 4.7
pH(S.U) .38 .27 2273 | 1452 348 | 26 .23
22.6% DO (mg/L) 8o 2.6 19 39 1.6 or Bl |
- Conductivity ' : : %
(pmhos/cm) 273 9‘?@ ; AQB ATD Pk
Temperature (°C) .W.9 wWE Ol g K3 24.9 75.\ e A |
pH(S.U) 130 2.28 2.2« 151 143 208 | 235
45.2% DO (mg/L) . 8.0 - 3. A4 g 80 o | 8.
Conductivity  ~ ' . .
(pmhos/cm) N RN 33 ASZ X 450 -
Temperature (°C) 24.49 24-1 S .0 %.-0 249 2S- 2. 4. &
SH(S.U) T 3z4 || 73/ | 2.ad | 9.9 A4S | 269 | 293
72.6% | DO (mp/L) 2.0 3.8 4.0 : 8.1 24 0.2
: Conductivity . ;
{umhos/cm) al H13A i AV A
Temperature (°C) 5.0 LR QS .- 5.0 5.0 25 | Y. &
pH(SU) 2.23 || 3.30 132~ | 250 243 | %0 | 390
100% DO (me/l) 8.2 18 8.2 &2 9 8.%
Conductivity, . > = 2
(pmhos/cm) )’98 107 &2 184
Alkalinity
(mg CaCO,/L) 61
Hardness
(mg CaCO;/L) g1 -
| TR Chlorine (mg/L) £0.10
Temperature (°C) 25 . 1 4.7 %3 rigl| 2.0 4.7 24,8
[pH(SU) | .20 | 9.29 3.20 A.AN3 | Gdi 770 | Q9
100% DO (mg/L) i3 - : ;
Intake |, ° 78 62 4.0 6.2 6.1 &
Conductivity : : ]
(pmhas/cm) 180 62 149 164
Alkalinity . .
(mg CaCOy/L) Ll
Hardness ; :
(mg C2CO,/L) ik
TR chlorine (mg/L q{ <0.] :
Temperature (°C) A} 9 24.9 271 24.9 24.9 | y.&
- Initial Final “Initial | Final Initial Final Initial




ENVITOUIUICHIA]L 1 €L DUIWLIVLIS 1. Pasl o wl U
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas
Client: TVA County: Hamilton
Facility: Sequovah Nuclear Plant Treatment: UV-treated
NPDES #: TN 0026450 Outfall: 101
Project #: _1R1¢
Dilution preparation information: Comments:
Dilution prep (%) L 2.6 5.2 72.6 100 Each concentration was treated
Effluent volume (mL) | 2825 el 1130 1815 2500 [ for 2 minutes with a UV sterilizer
Diluent volume {(ml) | 22175 2id\qs 1370 683 0. to remove pathogenic
Total volume (mL) - 2500 2500 2500 "2500 2560 | interferences.
Test organism information! 22.1% 14,15 | Testinformaiion:-
Organism age: 1) vourS. O | Randomizing template: | fue.
Date and times organisms 1d-0 1M00 TO 10O Incubator number: 20 :
were born berween: :
Organism source: ARS Parc (B w306 Artemia lot number: B17od4 O
Transfer bowl information: | pH = Temperature = °C | Toial drying time: 21{;::’%2&
, ' T3 24\ Date / Time in: [}-2)-0 - | 12%o0
Average transfer volume: §oP Date / Time out. 4)-22-c,| 1400
| Oven temperature: 0 'C
Daily feeding and renewal infdrmafion:
Day Date Morning Afternoon Testinitiation, MHS Sample numbers Analyst
' feeding feeding time renewal, or batch used used
time ‘termination time
0 Wid-go — 100 407 N2 06 A | 061113 .0V 902 /rf
‘ L 1s-ob 1000 0SS 2 N0 D | Ot ols 02 /TQ
z il -0l o0 100 N2 WT-0L B | by s A
. UJ
3 -0l 100> Vo 1\ ) WIS0LA | 0Ly S A A\
4
1R Olo 1001 o 05 13729 1S 0LA | a3 04 i0) ok
) [\-14-0b 04as™» 100 =i} ! \W-S-oL A b 1111.04x10 d{
6 I 200% 04sS VoOl. 34\ V1s-0LA oL\l 1. 044 {0 ft&
7 1210k 1209 A

Control information: Accepiance criteria Summary of test endpoints:
% Montality: o. <20% 7-day LCs, 21007
Average weight per initial larvae: g.11s | NOEC 100
Average weight per surviving larvae: 0.5 2 0.25 mg/larvae LOEC 21007
. ChV 21007,
ICys > 1007




Environmenta]vTesting Solutions, Inc. Pace 2 of 6

Date: - 1406

Species: Pimephales promelas

Client: TYA/Sequoyah Nuclear Plant - UV-treated

Survival an.(; Growth Data

Day CONTROL 11.3% 22.6%
A B C | D E F G H 1 | K L
0 ol 1ol/o /o] /o0 10110 |0 | 0|10 |10
1 10100 { ool 000l
. 2 . :
{0 /0 | (O (O | /O] O|/0 |10 |0 [IO (/O | /0
| 3 oo |0t iolo ol olio] o
10 (OO {(fro {70 {to (/D | /0 0| /b | /0 {70
> ol /ol ol licliof|to] o] 10] O
— - - .
/O 0 [ 1O /0 /0 [ /O [/0 /06 /0|10 | 70
7 A '* : la( LU
1O I 0 [ 1o |4 (O] (0|10 |4 (O 10|10
A = Pan weight (mg) )
Color identification: )
M, A TRAY 1391 [13.38 |15.34]15.07f13.0a [I4.70 [13.33 I3 o538 {14.35/15.30/13.79
Analyst: ]Q f; '
B = Pan + Larvae weight .
ol LAB 2200 2073 9323 Ra.73]a1 18 Q250 (3013 (a1 95 [3a.64a3.79 3.4 ALl
Larvae weight (mg)=A - B ) =
: £.0% 1135 1989 1Ll | S 9,80 |7.24 [£.28 12,294 .ol 191
Weight per initial number ‘o O v R
of larvae (mg) [N s o \V2 N \ a aN o\
= C/lInitisl number of farvae | 20 | A7 | A® | A® | A VAV &P | b
Average Percent
weight per reducti ) ) - .
inffligal Per rf:omccloonn(rol O_\js O,"\g—‘ . - \~5°7o 0.802 - 3-%70
number of (%) : '
larvae (mg)

Comment codes: ¢ = clear, d = dead, {g = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded. . :
Calculations and data reviewed: 6&(

-Comments:
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nmental Testing Solutions, Inc.

Species: Pimephales promelas

Client: TVA/ Sequovah Nuclear Plant - UV-treated

Date:

1\~ \L\-D(o

“ Survival and Growth Data

Day 45.2% . 72.6% 100%
M N 0 P o) R S T U Y% W X
0 oli1ojoji/ofj/o|/ol/iololiololio |0
! /o {10 l/olio o ool of/oi/0 o]0
2 10| 1o jto | ol liol ol /ofto || 1070
3 1ol 10 1D {10 lio | oo 0|l ol o]0 10
s /0] /o] /0] 000 jio /0 o] | 0] D
> o |10 | iolio|w | liololioln|o]iO]
6 fo| /0l /o] rofto /0] /] /0] t0] 6] /D |0
7 e . ' A
(D /D (0 |10} 9 (O (O /O /01O {10 | (O
A = Pan weight (mg)
Color identification: : ) .
A vl 1458 (15441544 1439 fis.57 11304 | 1435|1453 {1497 M4 373 {150
Analyst: _ URED : 1. : -
B= P.an + Larvae @cight .
e e AR 30813358 | gaaw |aa 5[a3 49 |a 40 [a197 |38.077|33.03(33 |1 [a083 a7y
Larvae weigh((mg)=A—le )
10 8.1 |72 eyl 10w b2 954 | 2.05 | 2.37 {700 |72
Wc-ightperini(ialnumber._ : :
flary Q X N ’b\p N N v X ) Q) RS v
(=) C'/ l:ieti(aTi)umbcr of larvae \0\ Co\ /\\ Q’ "% /i\ . ,\\" /\(1 AO "nj /\\ ,\/\
o ° Q' 0 0 o' o 10 o JO‘ e 0
Average Percent,
weight per ducti —
ini(igal Pe ;reomcc(oonnrrol 0,—1‘43 \-{,\07_, 0. 1770 O.(o7u 6.3\ S 67,
ttumber of (%) ' .
larvae (mg)

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

Calculations and data reviewed: és

Comments:




Environmental Testing Solutions, inc. rage 4 01 6

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - UV-treated Date: - 1d-0

Survival and Growth Data
Day - 100% Intake
Y Z | Aa | BB

_O 0 | 1o |10 | 1O
! /10 /b o |70

: 10 | {0 1o |10

’ /6] |00
¢ o | /0170170
> ol /0| /0] 1O
6

(0 |10 /10| 10O

o [(0 [0 |10

A = Pan weight (mg)
Color identification:

Ragenna TAd 14.40]14.60 |14 4| 14.3Y
Analyst: U3

B = Pan + Larvae weight

(mg) G 08 aa.aa al.g) |da. 0o

Analyst:

Larvae weight (mg)=A - B
P [P o T % e W T 0 iy B A 2

Weight per initial number

of larvae (mg) G '3 A 1

= C/Initial number of larvae ‘od- AL Al /\1
0 0 [oN 0

Average Percent

weight per reduction

initial from control 0.126 G- 37

number of (%)

larvae {mg)

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

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

Comments:




UV-treated
"November 14-21, 2006

Chronic Whote Effiuent Toxicity Tcst‘(EI’A:—SZI—R-OLOI:}, Method 1000.0)
Specics: Pimephales pramelas

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

Project number: 2878 . Reveiwed by: C /VWO,-\/
Not for Compliance Assessment, bnttimal Labmatory QC - \/1
Conceniration (4} Repheaie taltat nymber of [Final number of 1arvael A = Pan weight B = Pan+ Larvae |[Larvaewaght (med  Wright 7 Surviving - Mean weight/ Coeflicient of variation | Weight/ Inital onmber | Mesan survival Mean weight / Colfficrent of Fercent reduct
harvae (me) weight (mg) ~A-B numbee af facve (mg)l Surviving number of | (M raghiparsemaang of larvae {mg) (%) Inmiat number of | variation 1Meeucdigm cantrol ¢
; ! laevae (mg) sumbestiinen) (/) : larvse (mp) per AT neaiher of Lver)
. . L4l
A 10 . 10 1391 22.00 3.09 | ; 0.809 . 0.809 .
Control B 10 T 13,38 2073 733 0735 0775 : . 0735 100.0 0175 o Not appli
. C 10 10 1534 L2323 7.89 0.789 . 0.789 .
D 10 10 15.07 2113 7.66 0.766 . 0.766
E 1] 9 13.02 2108 8.16 0907 0R16 B
- F 10 w0 14.70 22.50 7.80 0.780 0809 09 0.780 915 0787 o1 s
G 10 10 13.27 1043 ) 72 0.721 . 0721 .
H 10 10 13.66 2195 8.29 0.829 0829
! 10 Yy X 15.38 22 64 1.26 0.807 0.726
12.6% J 10 1o 14.35 2374 9.39 0939 0.822. 102 0939 915 0.801 21 35
K 10 10 15.20 2324 8.04 0.804 0.804
L 10 10 13.77 21.16 7.9 0.739 ) 0739
M . 10 10 " 14.58 20.68 6.4 0.610 . 0610
45.2%. N 10 10 15.44 2} 58 8.14 . 0814 0.74) Va0 - 08l4 100.0 0.74 14.0 Ja
[¢] 10 10 15.14 22.26 7.12 0712 0712
P 10 10 14.29 2265 R.36 0.836 3 0836
Q 10 9 15.57 - 73 44 187 QB74 . 01787
72.6% R 10 ) - 10 13.64 21.40 776 0776 0.792 7. . 0276 97.5 0.770. 1.9 0.6
N 10 . 10 14.35 21.97 7.62 0.762 : 0.762 :
T 10 10 . Tt 35) 22.07 7.54 0.754 0.134
u 10 10 14 97 22.02 7.0% 0.705 . 0.705
100% i 10 10 14.7¢ 2211 737 9737 0.731 42 0.137 100.0 0.731 a2 56
W 10 10 . 13N 2082 7.10 0.710 0710
X 10 . 10 15.02 22.74 7.7 07172 0mmn
) L . 10 14.40 20.86 [ 0.646 0 6as
100, Tntake z 10 10 14.60 22.28 7 58 0.768 o6 8.1 L0768 100.0 0.126 g1 6.3
. AA 10 10 - 14.64 : 2181 717 0717 - 0717
AB 10 10 14,34 2206 | 772 0772 - 0.772
Qutlait 101: ’ : MSD = " Minimum Significant Difference
Dunneti’s MSD value: 0.109S PMSD = Percent Minimum Significant Difference
PMSD: 4.3 : PMSD 1s 3 measure of test precision. The PMSD 15 the mynimum percent diffcrence between the contiol and treatment that can be declaicd statistically significant in a whole effluent toxicity 1e
average, a3 significant difference occurs for Enviionmiental T:‘sling Solutions, Inc chionic 1oxicity tests when a toxicant teduces Pimephales gowth by 15.0% fiom the conuol (determined throy
Intake: - reference toxicant testing). ’
Dunnett's MSD value: 0.0649 Lower PMSD bound determined by USEPA (10th percentile} = 9.4%
PMSD: 8.4

Upper PMSD bound determined by USEPA (90th percentile) = 35%
The lower and uppe) bounds were calculated by the USEPA using 205 tests conducted from 19 laborataties for Pimephales growth in chionic reference toxicant tesis

USEPA. 2000. Understanding and Accounting for Method Variubility in Whotle EfMuent Taxiaty Applications Under the National Poltutant Discharge Flimination Program. EPA-833.R-00.003 US Gavitonmental Protection AgL"\L.y, Cincinnat, OR.



November 14-21, 2006

UV-treated

Statistical Analyses

Larval Fish Growih and Survival Test.? Day Growth

Stan Date 1171472006 Test 1D PpllRCR Sat.ple 1D. TVA/ Sequoyah Nuclear Plant - Outfell 101
End Date 1172172006 LabiD ETS-Enve Testing Sol Sampl: Type DtiR-Discharge Monitonng Report
Sample Date . Pratecal. FNCHR.EPA-821-R-02-013  Test Species PP.Pumephales promelss
Comments  UV.lreated
Cont-% 1 2 3 4
D-Contro} 08090 07350 07890 07660
113 08160 07800 07210 02290
226 07260 09390 08040 07390
452 06100 08140 07120 08360
726 0.7870 07760 0.7620 07540
100 07050 0.7370 07100° 07720
:
Transform: Untansformed I.Tailed Isotonic
Conc-% Mean N-Mean Mesn Min Max "% N -Stat Critcal) MSD Mean N-Mean
D-Conhol 07748 10000 07748 07350 0.8090 4109 4 C7E7E 1 0000
113 0.7865 $ 012 07865 ¢7210 08290 6146 4 -0 259 2410 010585 07878 10000
226 08020 10382 08020 07260 093%0 12157 a -0.500 2410 01995 7878 1.0000
a$ 12 07430 09590 07430 06100 0.8160 13974 4 “ 0.69% 2.410 01095 07564 09602 .
726 07698 09933 0.7698 ,07540 0.7870 1905 4 0110 24190 0.1095 07564 0.9602
100 07310 06435 07310 07950 07720 . 4205 ) 0.963 2410 0109s 0.7310 09280
Ausilisry Tests Statste Critical Skew Kurt
Shapuo-Wilk's Test indicates normal dstiibution {p > 001) 0979922116 0.884 0130565288 1 129624327
Banletrs Test mdicates equal vanances (p=003) 1226457691 1508627224
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob af
Durper's Test 100 >100 1 0109544232 0141393007 0002832567 00W132139 0630509248 5,18

Treatments vs

D-Cenvol

95% CL(Evp)

Lintar Interpolatio

n (200 Resamples)

FPeoint Yo sD Skew
1C05 81252
Ic10 >100
1Crs >100 10
ic20 >100 o
1c28 >100 .
1Ca0 >[00 0¢é
1C50 >100 07
X3
o
£ os
Q
2 0.4
@
@ o3
024

7 Day Growlh
jal
w

Dose-Response Plot

o o o
S W .

o

o

O-Convot

13

226 4

45.2

726 4

F 112l 0.05 leve!

of signilicance

100

sgn_11-14-06data



UV-treated
November 14-21, 2006

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date 1171472006 Test ID PpFRCR Sample ID TV A/ Sequoyah Nuclear Plant - Jefake
End Date 1172172006 Lab 1D ETS-Envy Testing Sol Sample Type DMR-Dischasge Monitoiing Repon
Sanple Date - Protoco) FWCHR-EPA-821-R-02-01) Test Species PP.Pynephales promzlas
Corranents UV heated
Conc-% 1 2 3 4
D-Control 0 8050 0.7350 07890 07660
100 06460 07680 07170 07720 -

- Trensform: Untransformed 1-Tailed Isownic
Conc-% Mean N-Mcan Mean Min May VY N 1St . Criticsl - MSD Mean N-Mean
D-Contol 07728 1 0000 07748 07350 08050 4104 4 . 0.7748 1 0000
100 07253 09368 07258 06450 07720 8097 - 4 1487 1542 00649 07258 £ 9368
Avriliney Tests Sutsuc Critcal Shew Kurt
Shapiro-Walrs Test mdicales nommal distibution (p > 0.01) 0919678569 0749 -0.80552162 -001712049
F.Test mdicates equal varances (p = 0.34) 3416288853 4716722794 .
Hypothesis Test (1-tait, 0.05) MSDu MSDp MSB NSE F-Prob daf
0064918556 0.083753038 0004802 000223225 0.19282329! 1,6

Komescedastie t Test mdicates no significant diferences
Treatnents ve D-Controt

Linear Interpolation {200 Resamples)

Point L% sp 9% CL(Exp)  Skew
12058 79 056
110 >100
1C1S >100 1.0
c
jco >100 691
1C25 >100
1C40 >100 ) 031
130 >100 o7
* midicates IC estunate less than the lowest cencentration :
@ 06
. v
s
2 0.5
2
& 041
0.3
02
0.1 .
0o / -
[ 20 a0 60 80 100 120

Dose %

Dose-Response Plot

09

J 1-1ail. 0.05 level
of significance

7 Ony Growih

o o
oW

a

o

IOUJ

D-Controt

sgn_11-14-06data
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UV-treated
November 14-21, 2006

Chronic Whole Effluent Toxicity Test (EPA—SZ 1-R-02-013, Method 1000.0)
Species: Pimephales promelas

Daily.Chemical Andlyscs

Project number: 2878 : . . ] . . Reviewed by: E VW

Concentration 1Paramecter Day 0 Day 1 ' Day2 Day ] ’ Day 4 Day s Day 6

Initial Final Initial Final Initial Final Initial Final Initial |- Final Initial Final Initial Fin
pH (SU) 7.68 7.59 7.69 . 7.48 7.57 7200 749 729 "7.50] 727 7.61 7.46 7.83
c , DO (np/L) 8.1 7.8 §.2 77 78 7.3 78 76 79 7.1 79] 7.5 78
ontro Conductivity (umhos/cm) 307 308 307 296 301 297 300
Temperature ("C) » 247 24.5 246 244 24 8 246 248 246 24.8 243 249 24.5 247
pH (SU) I 7.68 7.53 7.68 7.45 7.57] 717 74§ 7.29 750 7.27 763 7.47 78}
1.3 DO (ng/L) 8.1 TH| - 82 7.7 79 72 78 1.5 7.8 70 79 75 78
e Conductivity (urmhos/cm) 301 302 304 288 299 298 295
Temperature (°C) c 247 24.2 247 2422 208 208 249 247 249 24 6 249 24.1 249
pH (SU) 768 7.55 7.68 7.48 7.58 7.8 7.47 726 7.50 726 7 64 7.43 7.82
n6ve - |RO(me/L) 81 7.7 8.2 791, 8.0 7.2 79 7.6 78 6 8 78] - 74 7.9
e Conductivity (umhaos/cm) 281 285 293 276 285 282 279
Temperature (°C) 24.8) - 2471 247 242 24 8 24,7 24.9 247 249 247 249 242 249
pH (SU) - 7.69 755 7.68 7.46 7.58 713} 7a4| - 726 T 7.49 726 7.64 7.43 779
45.2 DO (mg/L) §.1 7.8 §2 7.7 . 81 69 7.9 7.6) . 79 68 7.9 73 80
e Conductivity (umhos/cm) : 258 259 267 - 248 258 254 256
Temperature (°C) " 248 243 o249 24.3 24 8 24.5 248 247 249 245 24.9 242 249
pH (SU) 7.69 7.55 7.67 7 40]- 7.5) 711 7.4} 725 7 48 7.26 7.59 . 1.50 7.77
72.6% DO (mp/l) 82 78 8.1 750 - 80 - 68 79 7.6 8.0 7.0 81 74 80
e Conductivity (pmhosicm) _ 218 222 230 216 EEE 220 219
Temperature (°C) T 249 0 243 24.9 243 25.0 24.5 249 245 250 24.5 250 24.2 249
pH (V) \ 7.69] 7.57 7.67 . 7431 757 7.13 739 7.36 745 .26 7.58 7.43 774
100% DO (mg/L) - 8. 7.9 g1 - 74 7.9 6.3 8.0 7.5 8.0 6.8 8] 7.4 50

Conductivity (umhos/cm) 188 192 .02 (88 189 EE oo
Temperature (°C) . 251 243 . 249 242 - 25.0 1240 24.9 247 251 24.6 250 245 25.0
TpH (SU) " 768 754 7.68 7.43 7.55 716 7.36 7.4% 7.29 725 757 736 7.72

DO (mg/L) v 8.2 7.9 82 7.4 8.1f - 6.9] 8.0 74 8.1 69 82 - 7 00 ¢

100% Intak - - : T
nake [ Conductivity (umhos/cm) 186 185 195 190 192 184 189
Temperature (°C) , 25.0] 24.4 24.8 24.2 24.9 24.4 249 248 2500 246 25.0 243 248
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Environmental Testing Solutions, Tnc.

Species: Pimephales promelas Date:  1l-(4-0ls

Client: TVA /Sequoyah Nuclear Plant - UV-treated

Daily Chemistry:

Analyst

Concentration Parameter .
CONTROL }JpH(S.U)
1 DO (mg/L)
Conductivity
(umhos/cm)
Temperature (°C)
. pH (S.U)
11.3% DO (mg/L)
- | 'Conductivity
(pmhos/cm)
Temperature (°0)
o feHGU)
22.6% DO (mg/L)
Conductivity
(pmhos/cm)
Temperature (°C)
pH (S.U) '
45.2% DO (mg/L)
"1 Conductivity
(pmhos/cm)
Temperature (°C) ™8 Y 4.9 24. 3 24,8 24.S
CIpH(SU) ‘ 2.9 155 | 93 | 240 3-973 2.1
72.6% DO (mg/L) 8.2 . . .
' Conductivity: .
{pmhos/cm) : a 16
Temperature (°C) 4.9
pH (S U) 2.9
100% DO (mg/l) 8.1
Conductivity
{umhos/cm) /86
Temperature (°C) 1S\
' pH(S.U) - Qwﬁ
100% Intake | DO (mg/L) H.7
Conductivity -
(pmhos/cm) /6‘0 ’@f)
Temperature (°C) 1s.0 I 24.4 24.¢
[nitial Final | Initial Final Initial | Final
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Environmental Testing Solutions, Inc. . e s

Species: Pimephales promelas ' ' Date: N\ -1d-0b
Client;: TVA/Sequoyah Nuclear Plant - UV-treated

Day
3 4 5 6
Analyst
Concen- Parameter
tration
CONTROL | pH(SU) -2.4d9 4 . .
- | DO (mpL) 28 215 29 ey 19
Conductivity
(pmhos/cm) 29w | 30! 2y
Temperature (°C) 24.¢ | .G 4.8 247 24 .9
pH(S.U) 1496 | 324 | A5 F.23 73 |
113% [ DO (mg/L) 1 18 s 1.8 .0 9
Conductivity > .
(pmhos/cm) _ 468 A1 3 d A48
Temperature (°C) M q T w4 WM. 4 0.9
pH (S.U.) 3843|326 | 390 26 | Qe
226% DO (mg/L) 34 & 3.8 L.g 18
. Conductivity : ’ —
(pmhos/cm) - 2o A69 - 382
Temperature (°C) IREIG 4.1 w4 4.7 9
H(SU) * 2.4y 12 | 249 2w 9 ed
452% | DO (mp/L) 79 7] 9.0 19 L.8 14
Conductivity '
_(pumhos/cm) ' ERES 450 ’ 9‘.5\4
Temperature (°C) ML 14.1 4.9 | .5 4.9
- jeHB W) 142 | 325 | 448 | Qze | 159
726% | DO (mg/L) 24 3. 80 : 8.1
" § Conductivity e
(pmhos/cm) At ] 233 A20
| Temperature (°C) w9 4.5 5.0 .S 5.0 |
R FETE 7.29%_| 236 145 | 926 | 148
100% DO (mg/L) 80 A 8o é.1
Conductivity . 7
(pmhos/cm) 18 184 188
Temperature (°C) 24.9 J 24.7 s\ 4.6 25.0 |
H(S.U) 1T 220 | 34 229 || 9.325 | 957
100% DO (mg/L) ' . ‘ '
Intake | ¢ _ 8.0 ‘)‘1 Bb—ﬁ% .4 0.2
Conductivity - o
| (umhos/cm) 140 ) A 1= ;
Temperature (°C) 'Zqi 24.& 1S .0 . 5.0 4.3 24 &
Initial Final | - .Initial || _ Final CInitial " Final | Initial-
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Analyst

Date analyzed | )

-] Do

roitmentat i esang >olutions. 1nc.

Alkalinity

(EPA Method 310.1)

Matrix:

Water, MDL = 1.0 mg CaCOv/L

Titrate samples to pH =4.50 S.U.

Trvstatnd - 1 T4Z

T{T\Q P/nOUC)"

Reviewed by. [

Titrant nuorma[iQf and multiplier determination:
pHof : ' Normality | [ Normatity (M) of H,SO, pH Factor or Multiplier
Deiopized Titrant check Begin Eod | Total = (S mINa,CO, x 0.05)/E = (/¥ x 30000)/ 100 mi sample
walter relerence stapdard | ml! m! ml =0.25/E. =N x 500
"=45S. U pumber number (E) (acceptable range = 0.018 - 0.022)
53 | inead |cumawy | 01 13213 0 030% [0.3
b - DAz '
orataryman a:? L O.lm! . -
Reference True value | Sample alkalinity (MV) | % RS=MV/TVx100
standard number (TV) volurme Begin Eod Total Multiplier (mg CaCOy/L) (acceptable range
(mg CaCOyL) (ml) mi ml mli =90 to 110%)
I NRon3 100 00 152 {2, ] §.9 103 | g7 a0/
Duplicate sample precision:
" Sample L Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Muluplier [ (mg CaCOyL) {(S-D)/[(S+D)/1}} x 100
number {m}) mi m! ml . (acceptable range = 2 10%)
N . . S : '
(1500 | 85w 340 100 |ALy (e |32 | 103 33
: Duph D
b | L 38803, v 33 |
Matrix spike re'covery:A :
Reference Spike-value Sample . : Spike alkalinity (A)
staodard number (Sv) - volume Begio | End | Total Multiplier (mg CaCOyL)
' (mg CaCOyL) (ml) ml ml m!
INR223 | gD oo [A4.8[339] 8] | Jby | B2
Sample alkalinity (B) Measured spike.value (MV) % R=NMV/SV x100
(hg CaCOy/L) - MV=A-B (acceptable range
. ) (mg CaCOL) =7510125%) -
- 33 { o0 | [60 /.
Sam[}/e measurements: '
Sample volume | Begia Ead | Total . Alkatlioity
“Sample pumber Sample ID ~ (ml) ml ml ml Multiplier (mg-CaCOYL) ~
H1sowh | MIs Hz0 e 339 360 53 10.3 59
NS ® - | / j88 | U4y S8 N Lo
[1-0540 [ | 00 |56 190 [ , bo
hz.00 N L 5.6 [I1I\S 153 ] o9
Wowp L 15 | 130 65 5+
11-05-0lp 5SS Hao 3.0 |av.2]| 3.2 33
o 114.01 | Emch Cheape 202 [34.2 ] 4.0 d |
O 1.0V | - l pa 245 (364 | 4.1 | Hz
oL 1119, o1 v 3 2 264 323 |39 | 4o

Date reviewed: i-19-06




Environmental lesting Solutions, inc.

L ugp~ AN

Analyst f

D‘ale a{]alyzed t 18 0w )

AR

]

Alkalinity
(EPA Method 310.1)

Mawix: Water, MDL = 1.0 mg CaCO,/L

Titrate samples to pH =4.50 S.U.

Titrant normality and multiplier determination:

pH of ot Normali(y (V) of H,80,
Deiopized Titrant check =(5mlNa,CO, x0.05/E ={,¥ x 50000)/ 100 m! sample
water reference stapdard =029/E =Nx5sS00 .
=438 L. | numbér number (acceptable range = 0.018 - 00U~ L
N T

- pH Factor or Multiplier

L

q

Laboratory connolsréndmd: : :
Reference True value | Sample . Alkalinity (MV} § % RS =MV/TV x 100
stapdard oumber “{TV) volume | Begin | Eod | Total | Multiplier (mg CaCO,/L) (acceptable range
(mg CaCOy/L) (ml) ml - ml m! =90 10 110%)
I NORBR3 100 100 1323 1416 9.3 | 03 QU QLo
Duplicate sample precision:
‘ Sample Alkalinity ] %RPD =
Sample Sample ID volume | Begin | Eod | Total | Multiplier | {mg CaCOyL) {(S-D)7{{S+D)/2]} x 100
pumber - (ml) ml ml ml (acceptable range = £ 10%)
- - — — S - —
ol 111401 FDMDC)Z JOO |p.o 135 133 10-3 Jw
’ Duplicat D
) s L 135 |20 |35 J 3, |
Matrix spike recovery: .
~ Reference Spike value’ | Sarople ) Spike alkalinity (A)
staopdard number (SV) volume | Begin | Eod | Total | DMultiplier (mg CaCOy/L) ~
- (mg CaCOyL) (ml) m] ml . mi .
INRD32 50 o0 |35 |13 |8y 0.3 oL
Sample alkalivity {B) Measured spike vatue (MV) - % R=MV/SVx100
(mgz CaCOyL) MV=A-B (acceptable range
(mg CaCOy/L) =7510125%)
3 50 (000 /-
Sample measurements: '
: Sample volume | Begin | Eod | Total Alkalinity
Sample number Sample ID (ml) ml_ ] m ml . Multiplier (mg CaCO,/L)
oL WL .o oone) | 10O Nq |31 94 | 103 50
o LMk 1 v 3 [ 133 [alp 43 44
e
(o itin.0) [[YASQY o1 | 1 Al | 26.0] b4 J {0,
oL s ] 20| 3601 M3 | 1,3 | (03
ot 11.049 v 3 T 343 4p.0 L5 Vi
LD 02 LT | f 4n.g [4tol b.z by
Howits 7 1 00 {bd |wd b
low 11 117.00 J e L. 13.6 | b.Y 4%
Vo2-gw |9/ Sw 7 (130|333 | 4.5 J/ 99
Reviewed by: [ {\\ : T Date reviewed: rl.\’.lq -0l 1




Laalyiir vhiinicliitlal E3HINY QUuluttusiio. s,

Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL =] 0 mg CaCOy/L

Analyst | P ‘ .
Date analyzed | (110, J Titrate samples to pH =4.50 S.U.
Tierant normalicy and multiplier determination:
aHaf | Normality Normality (V) of H,SO, pH Factor or Multiplier
Dcionized W%.ﬁa@l_ Eod | Total = (5 ml Na,CO, x 0.05V/E = (N x 30000)/ 100 misample
=N x 500

water reference standard ml ml T—\\:QJS/E .
' (acceptable range = 0.018 - 0.077] 1

=45SU. pumber number (E)

J 1 L

Laboratory control standard: .
Reference True value Sample .| Alkalinity (MV) | % RS =MV /TVx 100
stacdard npumber T A(TV) volume | Begin | End | Total | Multiplier {mg CaCOyL) {acceptable range
: (mg CaCOyL) (ml) m) ml |. ml =90 to 110%)
INL 223 100 100 1493 13300 O3 j0-3 e 100, /-
Duplicate sample precision: ‘ |
. Sample . Alkalinity %RPD =
‘Sample Sample ID | volume | Begin Eod | Total Multiplier (mg CaCOyL) {(S-D)/{{S+D)/2}} x 100
agumber ’ (mi} mi m! ml {(acceptable range = £ J0%)
T : - ’ S : ’
o 111408 | Ledewne | AS | 331360 (3.0 |03 130
) Duplicate _ D
) - : l 353 1382 ] 30 J (20 -
Matrix spike recovery: .
Reflerence Spike value [ Sample Spike alkalinity (A)
standard number SV) volume | Begio | Eod | Total | Multiplier (mg CaCOyL)
(mg CaCOy/L) (ml) ml! m! ml :
ADO a5 1352 [439| 2.3 {g) 103 23D
Sample alkalinity (B) Measured spike value (MV) % R =MV /SVx100
(mg CaCOyL) MV =A-B (acceptable range
{mg CaCOy/L) =751t0125%)
|20 ’ 400 100,01
Sample measurements: ‘
_ Sample volume | Begin | Eod | Total Alkalinity .
Sample bumber Sample ID : (ml) ml ml ml Multiplier (mg CaCOy/L)
cwibod | Lot 7 A5 14301459139 |« 103 |30
oL RN\ V2 3 [ Ysa (da.p | 3} o 120
aLinZ | HeRedis | 00 |30 |30 130
a0k |2 3% ko |33 || | 1o ~
NS y 3 . lwo g0 | 30 120
: 2 N -
N39352 CES  llwoal |00 A0 10| 1w ‘ LG
~. 35353 |  Dwo2z ) 10w |13y |1.9 : |©
[ 3535 l V073 | \ asS a3 lo02 o ald
1300 | SASW Vo 1vo lamel8e | 99

Reviewed by: { A\ —} Date-rcviewcd:[ \-18-06 J




A i3 s PRIV T s ‘\-J\lllc‘ VB v A as gy A -
Alkalinity
(EPA Method 310.1)
Matrix- Water, MDL = 1.0 mg CaCOy/L
Analyst | 40 '
Date analyzed 60w | Titrate samples to pH = 4.50 S.U.
Trerentngrmality and m&[!@l:’er determination: . ,
pHol IS Oy Normahty (N) of H,SO. pH Factor or Multiplier
Deionized Titraat check Begin w% = (3 mlNa,CO, x0.05)E = (N x 50000)/ 100 ml sample
water reference stapdard ml ml m| _\Qfé_‘m : =N x500
=4.5S.U. sumber | aumber (E) {acceptable range = 0. [
.
Laboratory control standard.: .
Reference " True value Sample Alkalinity (MV) | % RS =MV /TV x 100
standard oumber (ITY) volume Begin End Total Multiplier (mg CaCOy/L) (acceptable range
(mg CaCOyL) (ml) ml ml ml ‘ =90 to 110%)
INRAAD 100 100 a1y 133193 b3 100 100.0" -
‘Duplicate sample precision:
) Sample t -+ - Alkaliaity Y% RPD =
Sample Sample 1D volume | Begin Eod | Total | Multplier (mg CaCOyL) {(S-D)/[(S+D)/2}} ¢ 100
number (rml) ml ol ml R (acceptable range = 2 10%)
. . S
Hosov | Sa1 S 0O 1313 |09 |%e | 103 |° 499
. Duplicate ’ D
J oo a7 193] L 100 Yol
Matrix spike recovery:
Reference Spike value Sample A o { Spike alkalipity (A)
standard oumber (SV) volume | Begin | End | Total | Multiplier (mg CaCO//L)
(mg CaCOyL) (ml) ml ml ml :
[NR343 SO 1100 |00 [14S [14S | {03 [5D

Sample alkaligity (B)
(mg CaCOy/L)

% R=MV/S5Vx 100
(acceptable range
= 7510 125%)

Measured spike value (MV)
MV =A-B
(mg CaCO,/L)

8]

S0 100.0°!-

Sample measurements:

Alkalipity

‘ "Sample volume | Begia End Total
Sample number Sample 1D (o)) _ml ml ml Multiplier (mg CaCO,/L)
-l O A | S} Sw 0D | 14S (43994 0.3 a4
v 00 5 | | lasg |23p| 97 ) i3
.16 0 4 N ETAEIRER A 96

/

/

Date reviewed: [ - 158 0l J

AL

Reviewed By: [




LlYylr vansacassess o —— - o

Total Hardness
(EPA Method 130.2)

Mairix: Water, MDL = 1.0 mg CaCO;5/L

Ahalyst [ A

Time ihjtiated. E 303

Time completed: [330)

Date analyzed H-16-0p

Titrant normality and mu/'/[p/ier determination:

Titrant Normality check Begin End Total Normaiity (V) ol EDTA pH Factor or Muluptier
reference standard mi ml mi ‘ =0.2/E = (N x 50000) 50 misample
| number number (E) (acceptable range=0.018 - 0.022) = Nx 1000
WWRAO | 1N Aged (0.0 [9a | Qg 00202 0.2

Laboratory control standard:

Reference standard True value | Sample i Hardness (MV) % RS =MV /TV x 100
number ‘ (TV) volume Begin End Total Multiplier (mg CaCOy/L) (acceptable range
{mg CaCO,/L) {m}) m! m! ml . =9010110%)
INssuy, | 40 0100 g | 19 202 | 3p - 9801,
.Duplicdre sample precision. .

_ Sample ' Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCO,/L) {(S- D) 7((S+D)72}) x 100
number (m}) m! - ml m) ) {acceptable range =+ 10%)

S
150y [55wWii20 50 e 4.0 | 2.2 Q0.2 4d
Duplicate (B) ) - - D .
v ¥ 40 llb.t | 4. vL -4z { d.0
Matrix spike recovery.
Reference standard Spike value Sample . Spike hardness (A)
number (SV) | volume | Begin | End [ Total | Muitiplier (mg CaCOyL)
(mg CaCOyL) (ml) ml m! mt . ‘
Inssdau | 40 [ 50 [Mofeydq [=202 [ 83
Sémple hz;rdness (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL}) ' MV=A-B : {acceptable range
: (mg CaCOL/L) , = 7516 125%)
2 41 1025'].
Sample measurements. . - .
- Sample volume | Begin End | Total ) ) . Hardness
Sample number Sample ID | (mh) mi m| m| Multiplicr (mg C2COYL)
Blank - ' : :
T\/i B\)D (should be =0 mg CaCOy/L) . 5D : 0.0 0.0 {)Q A0.2 ND
1500 A Mis H20 0l 18.1 [A.¢] 49 | ol
1S Q0 A 220 212 | 4 | Q>
1).DS-O : ' 4121318 4| | a6
l-12-0w O 38 |35 4| 93
H12008 308 d)) | dw : . Q3
1).05-0w 65w Ha0 R d)) |43.2] 4.l _dz
ool [5muh gl | 00 | 3d.&|3x a8 dd
6l 1110 Vi 23 |dg | d-v | b2
oLe. 0Tl 3 v 149 34 13V 4 52

Note' If >1Smiof titrant is used, sample must be diluted.  Reviewed by: r /l\ Date reviewed [ 1\-19-0b
- . : u T - . .



Environmental lesting

Solutigns, inc.

Total Hardness

(EPA

Analvst

4o ]

Date analyzed

[1-16.0v

Tirrant normality and multipl

ter determination:

Matrix: ‘Water, MDL = | 0 mg CaCO4/L

Method 130.2)

Time completed:

Time initiated:

i

\V{—_J

Titrant | Normalily check T Begm—t—Ead__ | Total Normality (M) of EDTA pH Factor or Multiplier
reference standard m] ml ml \OZ’EU_M ' = (N x 50000)/ 50 ml sample
~ _number number (E) (acceptable range = T, Q2) | = Xy 1000
Laboratory control standard.
Reference standard True value | Sample . . | Hardness (MV) | % RS =MV /TV x 100
number (TV) volume Begin | End Total Muoltiplier (mg CaCOy1) (acceptable range »
- . ."(mg CaCO0s/L) ' (m[) ml m! . ml . =90 t0 110%)
LSS 43 40 0 14495 130 20.2 42 105.0 /.
Duplicare sample precision:
TSample . ] _ Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | {mg CaCOyL) {(§ - D) /{{S+D)/2}} x 100
number (m}) ml ml mi . : (acceptabic range = £ 10%)
seisd.oz Forwod 1 185D 105 [l | le | doz -3
. - — )
&/ Duplicate (B) l/ ]\l 13 "D l 30 (p‘ql
Matrix spike recovery:
1 Reference standard | Spike value | Sample Spike hardness (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCO/L)
. ‘ (mg CaCOy/L) (m]l) ml ml mi i ]
INSsddb | Ho- 60 |y [145] 84 | au= v
‘Sample hardness (B) T Measured spike value (MV) % R=MV/SVx100
(mg CaCOy/L) MY =A-B (acceptable range
(mg CaCO,/L) =751t0125%)
20 349 35
Sample measurements: ‘
) , Sample volume | Begin End I Total ' Hardness
Sample number Sample. 1D (ml) mi ml mi Multiplier {(mg CaCOy/L)
Blank : ]
" (should be =0 mg CaCO4/L)
01l lb.03 h)\LuUOoc) Z . 50 45 (2] 1.3 Al A A4
L% 1 y 3 .2 | 133 ) J Ax
peid ol |TUA. SGY (o1 | 3l 136 | | iX
OWilS.13 ‘ 1 2 2.2 1a5.0 |39 [ /}Q‘
0L 11 \1.049: \ J’ 3 35S\ A1) 4.0 / @)
QLlid. 02 INT 290 | 230] 24 ] 9
oo\ 1Sy l ) 330 | 28] 3.6 { +73
o6 111110 v 3 4 1366 (40| 3-8 l/ s
— L

Note' If >15ml of titrant is used, sample must be diduted:  Reviewed by: L

'AT

A

Date reviewed [' n- 19-0




Total Residual Chlorine

(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L

Page

>

Page |

Meter: Accumet Model AR2S pHilon Meter

Analyst @2t ]
Date analyzed (- 14-0Q" J
Calibration:
LT ey 0.10 mg/L 1.00 mp/L
Reference standard number TANSS 3673 I\'\ISS;%CJB_

&
of |

TNEaZ

lodide reagent:

Acid reagent: |TNR U7

]
|

Note. For samples with a residual chlonine of > 1.0 mg/L., the calibration range must be adjusied to brackel the chlorine levels of the samples.

Laboratory control standard:

Reference standard
number

True value (TV)
(mg/L)

(mg/L)

Measured value (MV) -

% RS =NV /TVx 100
(acceptable range = 9010 110%)

NS 2393

0.50

0.493

a8 ¢ %

Duplicate sample precision:

Sample Sample ID Sample characteristics Residual chiorine %RPD = {{S- D) /[(S+D)12]} x 100
number {mg/L) {acceptable range =+ 10%)
' (edr Wlparkdes, S£0.00131
Dbl 14. 0 l’(ﬁzmlmj:ﬁc nNg colQr '
. 1 Duplicate S5 D0 .0000aYy

Sample measurements:

Sample Sample ID Sample characteristics Residual chlorine
number ‘ (mp/L)
.} Blank {should be = <010 mg/L) <o o579
Ootlif.03 |CopeFeae s sttty cloudy */patdicl e <o oo3s)
[o64o8 |Cope Fae SE o ITH SHQhHucioudu [oojxdfs, | 000G
o (140])  {Smith L e Wl C{QCU/‘NQ(Q{QV - ¢0.0001L%
bLIY.0Z |Fvwoud 1hl, s\mhﬁu(oudu mﬂ%}fﬁ; {0.000081 g
O V1405 Tan o Lo T cLeav, o coldr 0. 000041®
oo 1114, 03 | L5 Phes pha ks -00 |clear, ro COlar €0.0000AD
Dl 1114.0 b 100 | clear, o talar @@Wwa
Do l13.0]_| WA S6p o) ek, o lor 4000037y
oLy o2 | J INT cleqy , ™o ¢OHlor (0.0375,

Laboratory control standard:

Note: All'samples were analyzed in excess of EPA recommended holding timc'(ls minutes) unless otherwise noted.

Reference standard
number

" True value (TV)

{mg/L)

Measured value (MV)
(meg/L)

% RS=MV/TVx 100
(acceptable range =90 1o 110%)

0.50

0 409

43.G°%0

TINSRG3

VE"

Reviewed by

]

j\-14.0

‘Date reviewed

]




Mamix: Water, MDL =0.10 mg/L

Total Residual Chlorine

(EPA Method 330.5)

Page 30
[ of |

Page

Meter: Accumet Model AR2S pHilon Meter

Analyst | | A3
Date analyzed | {{~((0-O(o
Calibration: ‘
T T i 0.10 mg/L. 100 mg/L
Reference standard number TNSS 252 TNSYIER

lodide reagent:”

INR Y35
L ENRAYT

Acid reagent:

:

Note: For samples with a residual chlonne of > 1.0 mg/L, the calibration range must be adjusted (o bracket the chlorine levels of the samples -

Laborarory control standard:

Reference standard

True value (TV)

Measured value (VV)

% RS =MV /TV x 100

number - {mg/L) (mg/L) {acceptable range = 90 10 110%)
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine %RPD = {(S - D) /[(S+D)/2}} x 100
number “(mg/L) (acceptable range = 2 10%)
. c\tcuw[podhaﬁﬁ) S ¢0.0000D\ . Sviron it
ovllik 65 15 Hurris ede | nocolav © >
\¥ Duplicate B 1D . 0000133

Sample measurenients.

Sample Sample ID Sample characteristics Residual chlorine
fumber , (mg/L)
Blank (shouid be =<010 mg/L) f : 1 20.0068]
cetie.0b | S Hagyis slightiy dgu&u lm‘hd“) | 0-00Q
o-tiv.0n [ Tovusood il clesy N\Dﬂmc s, , 0 colay | 4080000300
senie ol |SMitn Oreelc cleav, a colay LQOOOOOBOQ
oeuit.ed |Canp Lejure, ey, nocolor ¢0.0000543 -
oL il .0 H‘VQVE/U.\LS C_\QOX le)ﬂC eS\NO QO\Q\( £0.0000199
Lowiis 1 d [ TYA- SN~ 10) cleay , A0 coloy £0-0000138
oiis | Tug-SQN - INT dmum@ulw '%BGQHL;DOW
§ A3

Laboratory control standard:

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

Reference standard

True value (TV)

Measured value (MV)

% RS=MV/TV x 100

| number (mg/L) (mg/L) (acceptablerange = 90 to 110%))
INE353 0.50 0.537 101 Y%
“Reviewed by

giﬂ'w-o(c j

Date reviewed



Total Residual Chiorine’
(EPA Method 330.5)

Matrix: Water, MDL = 0.10 mg/L

Meter: Accumet Model AR2S pHilon Meter

Analyst l UQ(B

Todide reagent: E}:era35

Acid reagent: ‘ TR

#

7
Date analyzed “ - 1R-00 '
Calibration:
L : : 0.10 mp/L 1.00 mp/L
Reference standard number TNSS3IS3 INSSSB

Note. For samples with a residual chforine of "> |.0 mg/L; the calibration range must te adjusted (o bracket the chionns 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%)
- o
TNSS3S3 0.50 O.54Y4 [O8 B°G
Duplicate sam/eprécision: ‘
Sample - Sampie ID Sample characteristics Residual chlorine .| %RPD = {(S- D) /{(S+D)/2}} x 100
number lpart ey {(mg/L) * {acceptable range = x 10%)
- Tr oY | @, <0.0000100 :
pbliip | Forwood Hills P R el
Duplicate 1.D¢0.0000as0 e

Sample measurements:

Sample Sample ID Sample characteristics Residual chlorine
number B ' (mg/L)
Blank (should be = < 0.10 mg/L) Ko .oos8Y
O 110! Seg;?m 007 Clear , pade +on (0-000853
DV I3 02 geed:my TNT-UP Cleay, pale +ar €0.00L4%3
| bo\3 0% | Bayter Cleay , MO colay - |<0-00197
\ ' : wipdrticles, |, o 000/8]
Qo 1613 |Bladeburrow SL\%}:\H\J] doud or <
\ .
5 | ' 0.00380
Owi8.19 ﬁE&\t\gh C clear,mo coloy .
b UJKWV"HCKG) éO o0
O ib.1% et slighily Cloudy groyj 00309
D111, 8 ke Din clear, ra colov £0.000193
QL 1118.0) Noey cleny , [0 coloy L0 0004 >

Laboratory control standard:

M B R B
Note: All samples were analyzed in excess of EPA recommended holding ime {15 minutes) unless otherwise noted

Date reviewed

Reference standard True value (TV}) Measured value (MV) % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
TRESI5H3 0.50 O-443 98.6°%0
Reviewed by | JACYw

1 -18 00




Martrix:

Total Residual Chlorine

(EPA Method 330.5)
Water, MDL = 0.10 mg/L.

Page 33

Page _

Meter: Accumet Model AR23 pH/lon Meter

Analyst | ( Y3 jl
‘Date analyzed - (Q-0b
Calibration: . :
Sl S TR 0.10 mg/L 1:00 mg/L
Reference standard number TASS393 IN55353

Aof 3 -

lodide reazent

TNRASS

Acid reagent:

Ier_a%'_Z

Nore: For samples with a ch|dual chlorine of > 1.0 mg/L, the cahbration range must be adjusted to bracket the chlorine Jevels ofthc samples

Laboratory comrolstandardf

Reference standard
number

True value (TV)
(mg/L)

Measured value (MV)
{(mg/L)

% RS=MV/TV x. 100
‘(acceprable range = 90 to 110%)

50
ASgyea -

[§27CY

Duplicate sbmp/e precision:

Sample Sample ID Sample characteristics Residual chlorine | %RPD = ((S- D) /{{S+D)/2]} x 100
_number ’ S {mg/L) (acceptable range = £ 10%)
Dl {1802 Dumm, (300.& gtLLOuQ £000255
J Dupllcale D0 .00380 A8

Sample measurements:

‘Sample Sample 1D . Sample characteristics Residual chlorine

number (me/L) |
. ‘ " Blank (should be = < 0.10 mg/L) | Y3
Younp 0% | Novkin Caxrie. dear, mo wlor L0 0117
Denfo? | Sravbn Cyeell Ceor pate yellow £0.000575
owinud.d | BASE yellow , (_Loudu ‘”}D&J{Jr |<O-coalq
bolil&4 | Craners (purhy Ueav, No QQ\QY €0.00012%
0v (118 . 0w /?.O&&\o\n t\\usc ey, 130 calOr 1£0.0C00183
b 1116, 08R RDU Zool Opague laarL Qrcmqe L0 D035
0‘0“'6.94910 | o003 C.lOk.L] [ 1, ng.moc 0000433 _
bt | Y cod opagque ¢ “leavt, DYQMQ& £0.000280
00118.12 | Comp Lejunie Qlem’\mo wLQv £0.000349

Laborarory control standard:

— P "
Note: All samples were anal)'zeh in excess of EPA recommended holding time (15 minutes) unless othzrwise noted.

Reference standargd True value (TV) Measured value {(MYV) % RS =MV / TV x 100 _
number {mg/L) . (mg/L) (acceptable range = 90 to 110%)
[o]
TSR3 0.50 0489 97.8°/%

. Vi
Reviewed by AT

Date reviewed

.t‘ : |




P A Y R S TR W- ¥ I S U N N PRV RN

Vi A,

Analyst
Date analyzed

g
-18-0h

Total Residual Chlorine

Matrix: Water, MDL = 0.10.mg/L

(EPA Method 330.5)

Meter: Accumet Model AR2S5-pH/ton Meter
[

i

Calibration:

0.10 mg/L

"~ 1.00 mp/L

Reference standard number

[ TNSS3GI

INSS3T3

TNR22S

lodide reagent:

Acid reagent:

INKaM]

Note: For samples with a residual chionine of > 1.0 mg/L, the calibration range must be adjusted 1o bracket the chiorine fevels of the samples.

Laboratory control standard:

Reference standard

True value (TV)

Measured value (MV)

% RS =MV /TVx 100

Sample measurements:

number (mg/L) (mg/L) (acceptable range = 30 to 110%)
JL 050 : UAs
Duplicate sample precision: '
Sample Sample 1D Sample characteristics Residual chlorine %RPD = {(S - D)/{(S+D)2]) x 100
number - (mg/L) (acceptable range = + 10%)
' ' 'S{0.00
petans | TNA-SAN-AOlcleor,no coloy | 20017
1 ~ Duplicate 5 D L0 0309 A

Residual chlorine

bethil. o

| TUA-SaN- TNT

{cleay paa cblov

Sample Sample ID Sample characteristics
number . , ' (mg/L)
Blank (should be = <0.10 mg/L) S|
LO.00BGO |

L

]

Lnboratbry‘ control standard:

Note: Alt samples were analyzed in excesSel EPA recommended holding time (15 minutes) unless otherwise noted.

. Reference standard
number

|

True value (TV)
(mg/L)

Measured value (MV)
(mg/L)’

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

©0.50

0494

94.Q0)%

ANR308

© Reviewed by L
' Datereviewed | [ |80l



Sequoyah Nuclear Plant Biomonitoring
November 14-21, 2006 -

Appendix D

Reference Toxicant Test and
Control Chart



B /AR Y AR S RAAAAR W AR %= A‘..,——__D e R T

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

0.9 T T T T 1 ¥ L T T T

- “USEPA Control Limits (+ 2 Standard Deviations) .
0.8 - | - o o
07 +

0.5

12 T T T T T T T T I R T T T T T T B

0.8 -

0.6 -

04

7-day IC:25 (g/L KCI) -

T T T T T T T T T ! I L

0.9 T

—
-

08 |-
07 +
06

0.5

04 - - -
’ ob qb b b b b o b _ob 0P b b b Qb b ob b
A AT oA O &Y 9% o Y\ % \ R SN TP EN S
O O o o W o @™ @ @™ @ @ oY o

Test date

r_—~o—— 7-day 1C, =25% inhibition conccntratlon An estimation of the concentration ofpotassmm chloride AI
that would cause a 25% reduction in Pimephales. growth for the test populatlon ‘,

_— »Central Tendency (mean 1C,)

— — - Warning Limits (mean 1C, £ S, ,0r S, 55)

Control Limits.(mean IC,s + S, ,, S, 4, or 2 Standard Deviations)




Test numher Test date
1 12-06-05
2 02-07-06
3 03-07-06
4 03-14-06
5 04-04-06
6 04-18-06
7 04-13-06
8 05-09-06
9 06-06-06
10. 06-13-06
1 07-11-06
12 07-18-06
13 08-01-06
14 08-08-06
15 08-15-06
16 08-22-06
17 09-19-06
18 10-10-06
19 10-17-06
20 11-14-06 .

Note:

T-duy IC,,
(g/L KCI)

0.61
0.67
0.61
0.53
0.57
0.64
0.6\
0.57
0.45
0.56
061
0.61
0.64
0.67
0.49
0.65
0.61
0.60
0.64
0.54

CT
(gL KChy

0.64
0.63
0.61
0.60
0.61
0.61
0.60
0.59
0.58
0.59
0.59
0.59
0.60
0.59
0.59
0.60
0.60
0.60
0.60

0.04
0.03
0.06
0.05
0.05
005
0.04
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

S.= Standard deviation of the ICy, values.
Laboratory Control and Warning Limits

Sa10 = Stndard deviation corresponding to the 10% percentile CV. (Sy 0= 0.12)

Sazs = Standard deviation corresponding to the 25" percentle CV. (S, ;5 =0.21)

Environmental Testing Solutions, Inc.

State and USEPA
Contro} Limits

CT-128

0.56
0.57
0.50
0.50
0.51
0.52
0.51
0.45
046
0.47
0.7
0.48
048,
0.47
0.47
0.47
0.48
0.48
0.48

CT+ 18

0.72
070
0.72
0.70
0.71
0,70
0.69
0.72
0.71
0.71
0.70
0.71
0.71
0.72
0.72
0.72
0.71
0.72
0.71

Sato

0.08
0.08
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07

007

0.07

k’fmep/m[ex promelas
Potassium Chioride Chronic Reference Toxicant Control Chart
using Moderately Hard Synthetic Water

Lahoratory

Warning Limits

CT-S,00 CT+Say

0.57
0.56
0.54
0353
053
0.53
0.53

0.52

0.51
0.52
0.52
ns2
0.53
0.52
0.52
0.52
0.52
0.53
0.52

072
0.71
0.68

. 0.67

0.68
068
0.67
0 66
0.65
.66
1.66
0.66
067
0.66

Q.67 -

0.67
0.67
0.67

0.67 -

0.13
0.13
013
013
0.13
0.13

013

012
0.12
0.12
a.12
0.12
0.13
012

012 -

0.13
0.13
013
0.12

Laboratory
Control Limits

CT -S4y CT+ S50

0.51
0.50
0.48
0.47
0.48
0.48
048
0.46
0.40
0.46
0.46
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47

0.78
"0.77
0.74
0.73
073
0.73
0.73
0.71
0.7
0.71
0.71
0.72
072

L 071

072
0.72
072
0.72

" 072

SA TS

—

0.24
0.24
0.23
0.23
0.23
0.23
0.23
0.22
0.22
0.22
0.22
0.22
0.23
022.
0.23
0.23
0.23
0223
0.23

Warning Limits

CT - Sprs

0 40
0.39
0.38
0.37
0.38
0.18
0.37
0.36
(1Y)
0136
8.36
0.37
037
0217
0.37
037
0.37
0.37
0.37

CT + 845

0.89
0.87
0.84
0.83
0.84

.0.84

0.83
0.8}
0.80
0.81

081 .
0.82 -

0.82
0.81
0.82
0.82
082
0.83
0.82

74 iC“ = 7-day 25% whibition concentration. An estimation.of the concentration of potassium chioride. that would cause a 25% reduction i Pimeplhales growth for tie test papulation.
CT = Cenural tendency (fean 1C,,).

S

0.29
0.28
0.27
0.27
0.27
0.27
0.27
0.26
0.26
0.26
0.26
027
0.27
0.27
0.27
0.27
0.27
0.27
0.27

USEPA
Control Liniits
CT-S,.50 CT+S.w
0.35 093
0.35 0.92
0.33 0.88
033 087
033 088
0.33 0.R%
0.33 0.87
0.32 0.85
0.32 0.85
032 0 &S
0.32 0.85
033 086
033 0.87
0.32 0.k6
033 0.86
033 - 0.86
0.33 .0.86
0.33 0 87
0.33 0.86

coocooc oD

Laboratory control and wamning Limiits were established using the standard deviation of the JC;y values cortesponding to the 10th and 25th pereentie CVs.  These ranges are more stringent than the control and waming Lmits
recommended by USBEPA for the fest miethod and endpoint ’

USEPA Control and Wariing Limits

Sais=

Sis=

cv

USEPA -2000 Understanduig and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollant D}s-chugt Etmumation Piopam EPA-833-R-00-003 US Buvuonmental Pinfection Agency, Curcinnate OH.

Standard deviation correspundiig to the 75 percentie CV. (S, 4y = 0.38)
Standard deviation cortesponding to the 90 percentile CV, (Sag0=0.45)
Cocfficient of variation of the IC,, values.

Organisms obtained framn Aquatic BioSystems, {nc.
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‘Environmental Testing Solutions, Inc.
. Precision of Endpoint Measurements
Pimephales promelas

Potassium Chloride Chronic Reference Toxicant Data
using Moderately Hard Synthetic Water

Testnumber  Testdate o0l Control Mean cT cv cT MSD  PMSD CT
- Surviva) Growth . .
g PRIy
1 12:06-05 © 100 0.626 ' 7.1 0.06 100 |
2 02-07-06 100 0.711 0669 78 75 0.09 132 116
3 03-07-06 100 . 0774 0.704 8 4 .78 0.10 133 122
4 03-14-06 100 0.745 . 0714 9.7 83 0.14 18.9 138
5 04-04-06 100 - 0.766 0.724 1S 8.9 008 10.7 132
6 04-18-06 100 C 0621 0.707 .97 9.0 0.09 138 133
7 04-18-06 100 0.668 0.702 13.3 9.7 010 15.4 136
8 05-09-06 100 0.841 Co-0719 75 9.4 012 14.4 13.7
9 06-06-06 100 - 0.783 0.726 5.9 9.0 008 96 132
10 06-13-06 975 0.709 0.724 872 8§89 . 0.6 22.0 14.1
It . 07-11-06 100 0673 0720 25 .83 009 131 14.0
12 07-18-06 975 0623 0712 B VA 9.1 0.10 16.6 14.2
13 08-01-06 100 0.746 0.714 10.5 92 0.13 17.0 145
14 08-08-06 100 0613 0707 104 93 0.08 136 144
15 08-15-06 100 0.765 0.711 8.0 9.2 016, 204 14.8
16 08-22-06 100 0.768 0714 87 . 92 012 - 155 14.8
17 09-19-06 100 0699 - 0713 27 9.4 012 172 15.0
18 10-10-06 100° 0.685 0.712 5.1 9.1 0.10 14.0 149,
19 10-17-06 100 0.781 0716 73 90 015 18.7 151
20 . 11-14-06 100 0.737 0.717 53 88 - 010 134 15.0
Note:” CV = CoefTicient of vanation for control growth.

On average, the CV for control growth is 8.8% in Eﬁv'iromncn(al Testing Solutions, Inc. Pimephales c‘hronic toxicity tests
Lower CV bound determined by USEPA (IOU' percentile) = 3.5%. ‘
“Upper CV bound-determined by USEPA (90" percentile) = 20%
MSD = Minimum Significant Difference -

PMSD = Percent Minimum Significant Difference
. PMSD is a méasure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be
declared statistically significant in a2 whole effluent toxicity test. On average, a significant difference occurs for Environmenta) Testing
Solutions, Inc. chronic toxicity tests when a toxicani reduces Pimephales growth by 15.0% from the control
Lower PMSD bound determined by USEPA (10" percentile) = 9.4%.
Upper PMSD bound determined by USEPA (90‘h percentile)} = 35%

CT = Central Tendancy (mean Control Growth, CL’, or PMSD)

The lower and upper bounds were calculated by the USEPA using 2035 tests conducted from 19 laboratories for Pimephales growth in chronic reference foxicant tests.

USEPA. 2000. Underslanding and Accounting for Method Vanability in Whole Eflluent Toxicity Applications Under the National Pollutant Discharge Elimination Program.
EPA'833.R-00-003. US Environmental Protection Agency, Cincinnati, OH.

Organisms obtained from Aguatic BioSystems, Inc. 11-14-06



Pimephales promelas Control Growth, Coefficient of Variati()h, and PMSD

in Potassium Chloride Chronic Reference Toxicant Tests
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Test date

(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) -
- Control Limits (mean Control Growth, CV, or PMSD + 2-Standard Deviations)

Control Reproduction, Coefficient of Variation (CV), or Percent Minimum Significant Difference




Environmental Testing Solutions, Inc.

e

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

PpKCICR Test Number: OS5,

Dilution preparation information:

Comments:

KCI CHM number:

(HH 267

Stock preparation:

30 g KCV/L. Dissolve S0 g KClin I-L
Deionized waler - :

Dilution prep (mg/L) 300 450 600 750 200

Stock volume (mL) o 6 9 12 15 18 ;
Diluent volume (mL) 994 991 988 985 982

Total volume (mL} 1000 1000 1000 1000 1000 i

Test organism information:

Test information:

Organism age: 122,35 7o 2405 Hours OLd Randomizing template: | futsie.
Date and times organisms N 130 1400 To VLol ' Incubator number and 3
were born between: ' ' ' shel{ location: ,
Organism source: AgS RaTR B 1t 1306 Arremia lotnumber: % oH U
Transfer bowl information: | pH = = SU Temperature = °C | Total drying time: 24,75 How
: 1.6Y 24. 2 |} Date/ Time in; 11-11-0b| 1390
Average mansfer volume: 8;(9 0 ‘ Io)ate / Time out: .\\-Tbo Ho‘b
. ven temperature: Ly C
Daily feeding and renewal information:
Day Date Morning Afternoon Test initiation, MHS Analyst
feeding feeding time renewal, or batch used
time termination time
R I e 00 1940 naz-otA |
P vsol OO 1605 1447 N12-ce® | 0
R RIS 1500 | Yoon 1434 N12-Ge® | )
3 gV
o | J00d | 1wl 0 pas-oen | A
‘ N0k | 1002 | woS 1400 n-1so6A | Al
. N -19-06 043> . P ee) 1348 1\-15-06 B j{
J
6 200k 0AsS o022 R I\-1S- 08 /}&
T ol do 1245 Al
J r»

Control information:

Acceplance criternia

Summary of test endpoinis: .

% Mortality:. , 0% < 20% 7-day LCqp 928.¢l
Average weight per initial larvae: - 10.137 ] NOEC < 300
Average weight per surviving larvae: 0-1371 2 025 mg/larvae LOEC 1300
' - lenv <300
| 1C s 536.8




Species: Pimephales promelas : 'PpKCICR Test Number: [0S

Survival and Growth Data

Day Control 300 me KCVL 450 mg KClI/L
A B C D E F G H 1 J K L

O .
oy 0o /ool io] oo /Ofto | OO
1 :
, 10 (/0 [/O 1O }/O |70 | 101D 10]/0 |¢tO |10
| : (o) 1o| /o) lof wlwo |/ |0/ 0 94| /0
i 3 ' ] d
IOl (o] (0t fiol 0l /O lIo fio {io] 4 |4
3 , :
1o lio /o lw [ lioimn o /ool a | A
5 : ' - '
o |'0 [to (o ‘Ot /0l /0o)ioiiol 94 |9
: (o] (Oj /o0 /0 )10t /D] I0)/0 /0 4 |19
7 . . 1SM IR
/0 (10 (/O /0 } 0| 10| 1O {IO 10 /0 | 4 9

A = Pan weight (mg)

Tray color sods kedweal 130 1q83]i3sa 1398 }i5.22 1393 [19:56 1450 19,33 1410 1567 |(3 0

Analyst:

B =Pap + Larvae weight

o LAR 20,90 |22 20 [20.07]20 ¢1fatod 119.49 31423 a1 M3 |a1.0s [a04 [3a.11 |18.91

Larvae weight (mg)=A - B )
234 [4.27 {465 |L.€3] s s La-_RL LA L.l LB ead (53

Weight per initial number

o 4
of larvae {(mg) SN A (,,(7 q:b) ‘\/’V N \o O«IV N "’)\ > "’)\
= C /Initial number of larvae 24 ’\AD A o ] L’ \;6 A% v o \p‘) &
Average Percent ) :

"} weightper | reduction : ) . . -
initial "} from control 0.157 O‘("lq 1G. 07' 0“’7’0 . 14("'0‘7"
number of (%) - : ’ .
larvae (mg)

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

Comments:




L1y \JIlHlL"llldJ i EDH“;_’, VUL LIV 1.

Species: Pimephales promelas

PpKCICR Test Number: 105 |

Survival and Growth Data

Day - 600 mg KCI/L 750 mg KCI/L : 900 mg KCI/L
M| ~Njol P ]lol RIS I TlU V[ W] X
0 o {0l iolio |tolimo]|iolofwnlio /00
1 1A . d q d| A _cd| _&d] 4
4 10 -5“‘ q 4 (,A L 4 _ _) R 3 s ra
2 ' ) |l L ‘
_ _s“‘ 10 1_‘{ q s ¢ Yy ST
3 ) 2 : .
sliol1lal sls |6l a]a? 2]
: €liol1lag] s ol |22 23
g 1 el lal 9l Sl e | 2> | = | 2d
6 SR R T AN = =S B B ] B RN 2 1
7 26 i vSH .
I IR A R 5 S eldlozis ]y
A =Dan weight (mg) - .
I”{folorc‘odfs R [ig 3y 1483 (1308 [1431338 1434 1437 |13.9Y [IN.S0 |INOY 113931519
nalyst: _(I9{& : .
B =Pan+ Larvae weight o ’
e BB |mes|mes 199001999 165317941810 |l 4Y]15R) [1559 1153811593
Larvae weight (mg)=A - B ) L -
- 3 5,05 | god|sH 34 1 a0 2313 2,50 | V3V 1SS [ L4S 0.4
Weight per initial number ) o Y
of larvae {mg) ,\\ 0”) N v \‘)\ 2° A L,O "b\ &5 5 6\ .
= C/Initial number of larvae O"b ()'6 0_\0 O.C’ : 0?’ e} » 0-’5 0',,\/ . 0\ O'\ : \:.)\ o -
Average Percent ]
weight per reduction . 24 i \2}‘; 74 7
initial from controt O'SQS 2Ll 0‘5, S6.07 0. g2 1%
number of (%) )
larvae (mp)

Comment codes: ¢ = clear, d = dead; {g = fungus, k = killed, m = missing, sk = sick, sm = u.nusuall} small,
lg = unusually large, d&r = decanted and retuned, w = wounded. ‘

Calculations and data reviewed: Q_L

Comments:




Test number:

Test dates:

" PpKCICR # 145 (#1065 2t 351 Depot St)

November 14-21, 2006

Environmental Testing Solutions, Inc.

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

Species: Pimephales promelas

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

Rt\'el‘wcd by: /7 /\‘ ura——t . —
A1 3

. Concentration {my/L Replicate tastial aumber of Final number af |A « Pan welght (mg)l B = Paa+ Larvie | Larvae waght(mgl| Waght/ Surviviag Mean weight Coefficient of varistlon | Weight / {nital numbder | Mean survival | Mean weight Indiat] CocMicient ol variation| Percent reductic
KCH harvae larvae ce waght {mg) =A.8 number of arvae {mg} | Sueviving number of [Menn meightpar swrebing of larvae (mg) (%) number ef larvae Ay rontrol (%
e (me) aumbse ol bevnay (e} {me)
A 10 10 1316 20.90 7.74 0.774 0774
Contral i 10 10 148 22.20 237 0.737 0337 5.3 LREL 100.0 0737 5.3 Not apphic:
C 10 10 12.52 2007 7.5% 0,755 0.755
RV 10 10 13.78 20.61 683 0683 0683
E 10 10 15.82 21.04 5.22 0.522 0.522
300 F 10 10 13.72 19 49 3.17 9.577, 0619 (35 9.577 100.0 8.619 13.5 16.0
G 0 10 1436 2142 6.86 0.686 . 0 686
. 10 10 14.50 21.42 692 0.692 0.692
i 10 10 14.3) 21.08 6 72 0.672 0.672
450 ] 10 10 14.10 2041 - 631 0634 0652 g3 0.634 95.0 0.620 9.9 16.0
K 10 9 15.67 22.41 6,44 0.716 . 0.644
L 10 9 13 60 18.91 5.31 0.590 0.531
M 10 7 13.34 17.05 R 0.530 01371
600 N 10 8 1482 19.85 5.03 0.629 0674 20.5 0.50) 250 0 506 Vo4 6
o] 10 7 13.18 19.20 6.02 0.860 0.602
P 10 8 14.37 19.79 542 0678 0 542
Q 10 5 13.38 16.52 3714 0.618 0.314
250 R 10 s 14.34 17.94 3.60 0.720 0645 23 0360 0.0 0324 I 6.0
S 10 6 14.37 1810 3.73 0.622 0.37)
T 10 4 13.94 16.44 250 0:625 0250
U 10 2 14.50 15.81 131 0.655 0.1
900 Y 10 ) 14.04 15,59 .53 0517 0.659 155 0.155 200 0126 28.7- 82.9
w 10 2 13.93 15.38 .45 0.725 0.145%
X 10 ! 1519 15.93 0.4 0.740 0.074
Dunnett’s MSD value: 0.0987 MSD = Minunum S)gniﬁ.canl Difference”
PMSD: 13.4 PMSD = Percent Minunum Significant Difference

PMSD is a measure of test precision. The PMSD is the nuinunum percent difference between the congol and reatment that can be declared statistically significant in a whole effluent toxicity te

average, a significant difference occurs for Envirorunental Testing Solutions, Inc. chuanic toxicity tests when a toxicant teduces Pimephales growth by 15.0% from the connol (detemuned throt
reference toxicant testing).

Lower PMSD bound detennined by USEPA (10th percentile) = 9.4%.
Upper PMSD bound determined by USEPA (90th percentite) = 35%.

The lower and upper bounds were calcutated by the USEPA using 205-;csxs conducted from 19 laboratories for Punephales growth in chionic reference toxicant tests.

USEPA. 2000. Undersianding and Accounting for Method Variability in Whole Efftuent Toxicity Applications Under the National Pollutant Discharge Elisnination Program EPA-833-R-00-003. US Environmental Protection Agency, Cincinati, OH.

Orgunesmy ohtained from Aqutic BioSysiems. fnc
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Environmental { esting doiuuons, tnc.

“Statistical Analyses

Larval Fish Growth and Survivei Test-7 Day Survival

StutDate  13/;4/2006 Test1D PpKCICR Sample 1D REF-Ref Toxicant
End Date 1102172006 Lab 1D ETS Envy. Testing Sol Sample Type: KCL-Potasssun chlonde
Sample Dale’ Protocol FWCHR-EPA-821-R-02-013 Test Species PP-Pymepbales promelas
. Comments )
Conc-me/L 1 . 2 k] 4
D-Conuot 1.0000 10000 10000 1 0000
. 300 . 1 0000 1 6000 1 0000 1 0000
450 .. 10000 1 G000 0 9000 09000
600 0 7000 0 8000 0.7000 0'3000 ;
750 05000 05000 06000 04000
900 0 2000 03000 02000 ¢ 1000
Transform: Arcsin Square Koot Rank 1-Tailed Number Total
Conc-mprl Mean N-Aean Mean Min Max CV% N Sum Critical Hesp _Number
D-Conol - 1 0000 10000 14120 14120 14120 0000 4 [ a0
300 1.0000 10000 14120 14120 14120 0090 4 18.00 1000 0 a0
450 09500 09500 1.3305 12490 14120 7072 4 1100 1000 2 a0
*600 07500 07500 10492 09912 11071 6183 4 10.00 10.00 o 40
*750 05000 0.5000 07854 0.5547 08861 10367 4 10.00 1000 20 40
“900 0 2000 02000 04572 03218 0.5796 23 087 4 1000 10.00 32 a0
Autiliary Tests ) Sastic Critical Skew Kurt
Shapuo-Wailk's Test indicates normal dstbution (p> 001) 0.527304924 0884 -0.11783362 -007299576 .
Eguality of varance cannot be canfimned
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steels Many-One Rank Test 450 600 5196152423 -
Treatnents vs D-Contiol ) i
v Maxvimum Likelihood-Probit .
Farameter Value SE 95% Fiducief Limits Control Chi-Sq Cntcat P-value My Sigina iter
Slope € 218545127 118954237 S 854882038 10 54220822 0 0.510637251 7814727783 092 2862395394 0.121676037 k)
Intercept -18 5247257 3373327762 -25 1364481 {1 9130032 ) to
TSCR ) ) 10
Point Probit meg/l. 95% Fiducial Limius 69
ECO! 2674 3796073413 295.2835229 439 0208562
ECOS 3.3%5 459468902 383 559501 513 8507084 0.2 4
ECID 3718 508 699453E 4401419331 556 5132553 07 4
ECIS 3.964 544 8617129 4822758146 $89 6651074 ’
EC20 4158 5754270324 $17 9312937 618 2379899 2 081
EC25- 4316 603.012277 349 8519822 643.7248404 éos.
ECa0 4747 678 5301092 633.4494993 723 2887018 2 04 ]
EC30 S000 7284427003 68) 7392443 781 8230101 «
EC60 5.253 7820258659 733.1090911 B850.8893764 0.3 4
ECT7S 5674 §79 9634494 Bl4 8968753 989 3037695 0.2 1
EC80 5842 9221477985 848 0480517 1052.488559
ECEs 6.036 973.8779028 887.6041206 {132 258219 o1
EC%0 6282 1043308519 9]9119]68_1 1262343569 00
ECSS 6.645 1154.374127 1019754797 1427 $36739 - Ly 10 100 10000
EC99 7326 139783602 J1B7.558721 1855¢53023
o Dose mg/L
Dose-Tiesponse Plot
1
09
[V
074

7 Day Survivat
ES
»

04

03

0.2 4

01 T
‘ : |
5] 3 2 2 2 8
2 = s 2 s g
5
Q
o

-Qrganl'Am; obtained from Aguatic BioSystems, Inc.
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Environmental 1 estung dSolutions, Inc.
’ “Statistical Analyses

Larval Fish Growth and Survival Test-7 Dav Growth

Stat Date.  11/14/2006 Test 1D PpKCICR ‘Sample 1D REP-Ref Toxicant -
End Date.  11/21/2006 LabiD. ETS-Envy. Testing Sol Sample Type: KZL-Petassiam chilonde
Sasnple Date: Protocol FWCHR-EPA-821-R-02-013 Test Specues ' PP-Puuephales promebs
Comunenls:
Conc-mg/L 1 2 ) 4
D-Cuntro} ~ 077¢0 07370 07550 06830
300 05220 05770 06860 06520
450 06720 06310 06440 05310
600 03710 05030 0,6020 0.5420
750 03140 03600 T03ino 0.2500
900 01310 01550 014350 G 0730
Transform: Unuansformed 1-Tailed Isotonic
Conc-mg/L Mean N.Mean Mean Min * Max CV % N t-Stut Critcal MSD Mean N-Nean
D-Control 07373 1 0000 0M73 06830 07740 5316 4 07373 1 0000
300 06193 08399 06193 05220 05920 13 508 4 2405 2.180 00987 06194 05401
“450 06193 0820} 06195 05310 06720 99316 4 2.600 2180 00987 06154 08401
600 05043 06843 . 0504% 03010 € 6020 19 400 4 05045 0683}
750 0.124) 04398 013243 02500 03730 17146 4 03243 0.239%
900 0.1263 o172 01263 00740 01330 2867 4 01253 01712
Auviliary Testyy . Sutstc ) Crinical N Skew Kurt
Shapiso-Wilk’s Test indicates normal dstibution (p > 001) 0924493849 0.805 -0 53252068 -0.95050637
Bartlett's Test indicates equal varances (p =030 . 1389453173 $ 2103405
Hypothesis Test (1-uil, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB - MSE F-Piab ol
Dunnerrs Test <300 300 0098731115 0133918094 0015526083 0002102278 0.0438:129) 29,
Treatments vs D-Contol ] ) : )
Linear Interpolavon (200 Resamples)
Point mg/l SD 95% CL(Exp) Skew
iCos 9382 YN 5172 31670 2412}
icio- 187 6a 7350 103 43 608.95 14317
ICise 28) 15 98 11 15517 T61sa7 02527 1.0
)CZD 488.62 7525 138 89 622,47 -12522 09
1C25 53675 4213 421 08 €68 52 0 2086 .
1Ca0 651 72 2945 52479 71672 -1 1008 021
1Cs0 71307 2057 644 68 778 2% -0 1493 07 4
* wdicates 1C eslumate fess than the lowest concentration -
. 4 064
[=4
80°4
w
g 044
0.3 4
074
0.1
00 ¢ -
[ 290 400 600 800 1000

Dose mg/L

Dose-Response Flot

7 Day Growth

1-tait, 0 05 level
ol signil:cance

" D-Convol

*200

Organisms obtained from Aquatic BioSytemy, Inc

"450 4

600
750
900
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Species: Pimephalés promelas PpKCICR Test Number. \0S

Daily Chemistry:

Day
, 0 - 1 :

, Analyst | 4ol 1 ot I iAen 1Akl
Concentration ™ | Parameter SRS R Y «.' : ».
CONTROL pH (S.U) 333 152

DO (mg/L) 249 1.6
Conductivity : A Y
{pmhos/cm) 5” 330. 308
Alkalinity '
(mg CaCO,/L) 59 57
Hardness
(mg CaCO/L) a2 5
oy perate 247 | s e | ords | agn
pH (SU) 334 | 1.0l 268 | .39 349 | 935
_ . | PO (mg/L) 6.2 3 8.2 6.0 .
300 mg KCI/L | Conductivity ' :
{pmhos/cm) BLB 846
(TOECTPerature 240 2.4 W 24.7] 24 b ™3
bH (S.U) 9.95 | .84 393 | 9d] 2.52 | 924
DO (mg/L) O.1 ﬂ 7, 8.2 9.0 81 | Ao
450 mg KCI/L | Conductivity :
(umhos/cm) 1060 115D 1130
(]‘:ecr;p”mure 246 R NR 4.7 A TRC 24.9 2406
pH (S.U) 1933 | 362 [ 19s 245 [ 396 | 9.3
1 DO (mg/L) 8.2 83 g.o
600 mg KCI/L | Conductivity :
- | (pmhos/cm) ILHO /“IOO :
. ;roér;pemure 246 Eatya W7 | 24 4.7 -
pH({SU) .34 .62 298 246 ' 359 334
DO (mg/L) 8.2 39 8.3 g.0 o 2.7
750 mg KCI/L | Conductivity '
(umhos/cm) /o0 [0 50
T ‘ :
(O(C:f)nperaturc 2.9 MG 2%7 ?_._“_{ 24. 8.
pH(SU). %129 | 1e? | 219 250 | 2eo
DO (mg/L) .2 ’ 6% a.0 | 3
900 mg KCI/L | Conductivity g o
: . (umhos/cm) 1930 1940 1950
({E’;Peralure : e STIRN 74 o
STOCK Conductivity ‘ :
{umhos/cmn) C}z‘ 900 93600
' Initial -Initial Final Initial Final




Species: Pimephales promelas

C
W

PpKCICR Test Number:  [OS

Anal_ysl

Concentration | Parameter
CONTROL | pH (S.U)
DO.(mg/L)
Conductivity
(pmhos/cm)
Alkalinity
(mg CaCO,5/L)
Hardness
(mg CaCOy/L) R
Temperature o . o
0y 24.7 Wb (247 s .8 e | 24S 241
pH (S.U) 2 | 922 1939 [ 3372 | 399 | 236 | 203
_ DO (mg/L) 2.6 2.0 %3 | 128 . 0.8 29
300 mg KCIL | Conductivi
me (P;:h.;;;;;n;‘y 310 ! 813 826
(chr)"pm(”re 248 | s | W& | 244 e Mg | oqqa | e
pH (S.U) _Fuo 225 233 | 2.3 299 | 23 268 | 3.5¢
: DO (mg/L) 7 b 37 04 2.7 0. 3 8.0 32
450 mg KCI/L | Conductivity no '
| (imhos/em) 1o 120 11O
(Toecr;peramre 247 s | g |y 24.9 1.6 | 247
pH(SU) .03 9.29 330 .29 .80 0.35 1.68
600 mg KCUL | DO (mg/L) 2.8 9 9.6 L8 149 .8 a.l
Conductivity , '
|.(gmhos/cm) NSO 1410 1400 _ 1420
| ;l;(e:r)nperature ?‘l.'] 247 241 2.4 - | 14-8. 24.7 2“‘(0
pH (S.U) A | 122 ¥ 1 93, | 4139 | 25D | 9e9
DO (mg/L) 2.6 N 16 w3 149 | e 8.2
750 mg KCI/L | Conductivit ' ) '
men Gemhosiom) £7e%) 1LA0 Lo |0
;gpera[ure T S | e | g 2.5 T f b
pH (S.U) 220 | 229 | 399 | 2as | 996 | #.52 | 990 | 359
DO (mg/L) 23 3. e L. ¥ 80 .2 8.1 |
900 mg KCI/L | Conductivity £
©} (umhos/cm) H?O léHO 1920 B IQ‘JO
| e T B R BT I VOV I B LI B A
STOCK Conductivity N : R
(pmhos/cm) 34300 : —K 5,00
Initia) Final ~ Initial - Final Initial Final Initial




7-day IC, (g/L NaCl)

Ceriodaphnia dubia

Sodium Chloride Chromc Reference Toxicant Control Chart

usmg Moderately Hard Synthetic Water

1.12 s T T —T T T T T | I S E— T T T I 1 T
- USEPA Control Limits (£ 2 Standard Deviations) _ .
1.10 ' ' —
1.08 + a
1.06 - —
b 4
1.04 -

I 1 L L i | L | | 1 L ! ; | i L ! | |

2.5 T T i L — T T T T T T T T T T
1 USEPA Warning and Control Limits (75" and 90" Percentile CVs) 7
2.0 -
1.5+ — T T T T T T T T T T T e e e e e —
1.0+ . _
0.5 + S - - - - - -0 - - - - 07 -

| ! i | | I | | | | | | ! . i ! | ! : i

1.4 a— T T T T T T E— T T T T T T T T
13 | -
1.2 + -
1.1+ -
1.0 - _
0.9 B
0.8 | ) L ] ] 1 1L ] 1 1 ! ! ! | ! t Lt t ]

' 8 S 0% (0% 0% 0% 5 0% (ob b _ob ob ob _ob  ob 08 b _ob _qb ob.

oS Q,\‘,\1 &Y Qq,\} \an RO AT RN @ ST T T 0T 81T (08T T Qo g REARCL

Test date

——e— 7-day IC,,
that would cause a 25% reduction in Cerzodaphma reproduction for the test populatlon

Central Tendency (mean IC,)

= 25% inhibition concentration. An estimation of the concentration of sodium chloride -

Warning Limits (mean 1C, + SA 10 0T S, o)

Control Limits (mean IC,, + S ,, SA.90’ or 2 Standard Dewatlons)




Environmental Testing Solutions, Inc.

Ceriodaphnia dubia
Sodium Chloride Chronic Reference Toxicant Control Chart*
using Moderately Hard Synthetic Water

State and USEPA Laboratory ' Laboratory USEPA - : USEPA

Test nwuber  Test date T-day IC; CcT - s . Control Linits Sato Warning Linets S, Control Lints _ Sars Wnn\jng Linits Sase Control Linits

‘ : - (g/L NsCl) (g NaCl) CT-25 CT+18 CT-S,,, CT+S,5, CT -Says  CT +Saas CT-Spss CT+ Sans CT-Sawo CT+Suy
1 06-07-05 1.05 -
2 07-12-05 1.06 1.06 001 1.04 1.07 0.08 0.97 1.14 0.18 0.88 1.24 0.48 " 0.58 1.53 0.66 0.40 1.71
3 07-12-05 1.06 1.06 0.01 1.04 1.07 0.08 0.97 1.14 018 - 088 1.24 0.48 0.58 1.53 0.66 0.40 1.71
4 08-09-05 1.08 1.06 001 1.04 1.09 0.08 0.98 1.15 0.18 0.88 1.24 0.48 0.58 1.54 0.66 0.40 1.72
5 09-13-05 . 1.04 1.06 0.01 1.03 1.09 0.08 0.97 1.14 0.18 0.88 1.24 048 0.58 1.53 0.66 0.40 1.71
6 10-04-05 . 1.09 106 - 0.02 1.03 110 0.09 0.98 .18 0.18 0.88 1.24 0.48 058 154 066 0.40 1.72
7 11-01-05 1.08 1.06 0.02 1.03 110 - 0.09 0.9% 1.15 T 018 088 125 048 0.59 1.54 0.66 - 0.40 1.73
8 12-06-05 104 106 0.02 1.03 1.10 0.08 0.98 1.15 0.18 0.88 - 1.24 0.48 0.58 1.34 . 0.66, 0.40 172
9 01-10-06 108 - 1.06 002 - 1.03 110~ 0.09 0.98 1.15 0.18 0.88 124 0.48 0.58 1.54 0.66 0.40 1.712
10 02-07-06 1.07 1.06 002 1.03 1.10 009 098 115 . 0.18 0.88 1.24 0.48 0.59 1.54 0.66 0.40 172
1 02-07-06 1.06 1.06 0.02 1.0% 110 0.09 0.98 115 0.18 0.88 1.24 0.48 0.58 154 - 066 0.40 1.72
12 03-07~06 ‘ 1.05 1.06 0.02 1.03 1.09 0.08 0.98 1.15 0.18 0.88 1.24 048 0.58 154 0.66 . 0.40 . 1.72
13 04-04-06 1.06 1.06 . 0.01 1.03 1.09 0.08 098 115 "0.18 0.$8 1.24 048 0.8 1.54 0.66 . 0.40 1.72
14 05-02-06 1.08 1.06 0.01 103 - 109 0.09 098" s 018 0.88, 124 0.48 0.58 1.54 066 0.40 .72
15 06-06-06 - 1.06 1.06 0.01 103 1.09 0.09 0.98 115 0.18 0.88 1.24 0.48 0.58 1.54 0.66 0.40 1.72
16 07-11-06 1.09 1.06 0.02 1.03 1.09 0.09 0.98 1.15 0:18 0.88 1.25 0.48 059 154 0.66 " 0.40 1
17 08-08-06 1.07 1.06 0.01 1.04 1.09 009 0.98 1.15 0.18 0.88 125 0.48 0.59 154 .0.66 0.40 1.72
18 . 09-12-06 1.06 1.06 - 0.01 1.04 1.09 0.09 0.98° 115 0.18 0.88 1.25 0.48 0.59 1.54 0.66 0.40° 172
19 10-03-06 1.06 1.06 0.01 3.04 1.09 0.09 0.98 115 018 0.88 1.25 0.48 0.59 1.54 0 66 040 112
20 11-07-06 1.06 106 001 1.04 1.09 0.09 0.98 1.15 0.18 0.88 1.25 0.48 0.59 1.54 0.66 0.40 1.72

Note:

7-d ICyg = 7-day 25% mh)blhon concenlation. An cstimstion of the concentration of sodxum chloride thet would cause s 25% reduction in Certodaphnia reproduction for the test population.
-CT = Central tendency (mean 1Cyy). :

S = Standsrd deviation of the IC,, values.
Lnbon(ory Control and Waming Limits

Laboratory control and waming limits werc established using the standard dcwa(mn of the IC;, values corresponding to the 10th and 25th pcr!:cnhlc CVs.

These ranges are more stringent than the control and wann
linuts recomimended by USEPA for the test method and endpoint.

. . Sai0 = Standard deviation corresponding to the 10" percentile CV (S =0.08
. i sp ¥ A0 )

Sais = Standard deviation corresponding to the 25" percentile CV. (Sayy = 0.17)
USETA Control and Waming Linsts ’
Sa7s = Stendard deviation corresponding to the 75mpcrccnlilc CV. (Sa7y=0.45)

Sas0= Standard deviation corresponding to thc 90" percentile cv (Sase=0.62)

CV Coefficient of variation of the 1Cy, values.

USEPA. 2000. Understanding and Accounting for Method VudAbili;'y in Whole Effluent Toxicity Applications Under the Nationsl Potlutant Discharge Elinguation Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnat

166104



nuTr:}itcr - Test date
I .06-07-05
2 07-12-05
3 07-12-05
4 08-09-05
5 09-13-05
6 "10-04-05
7 1-01-05
8 12-06-05
9 01-10-06
10 "02:07-06
11 02-07-06
12 03-07-06
13 04-04-06
14 05-02-06
1S 06-06-06
16 07-11-06
17 . .08-08-06
18 09-12-06
19 10-03-06
20 11-07-06
Note. CVs=
MSD =
PMSD =
CT =

“Environmental Testing Solutions, Inc.

Precision of Endpoint Measurements

Ceriodaphnia dubia

Sodium Chloride Chronic Reference Toxicant Data

Control
Survival

(%)

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

using Moderately Hard Synthetic Water

bControl Mean
Reproduction

(oftspring/female)

30.4
30.4
S 319
28.3
27.5
27.0
284
32.6
29.2
30.7
29.9
288
27.0
28.6
30 3
29.0
28.6
30.9
32.3
3).0

CT

for Control Mean
Reproducuon
(offspring/female)

30.4
306
301
29.6
29.2
291
295
29.5
0296
296
29.6
294
293
29.4
29.4
293
294
295
296

Coefhcient of vanation for control reproduction.
On average, the CV for contol reproduction is 6.5% in Envm)nmcnlal Testing Solutions, Inc. Cencdaphma chronic lonmly

tests.

Lower CV bound determined b)’ USEPA (10® percentile) = 8.9%.

CcVv

(%)

5.0
7.5

7.3
7.3
5.8

6.3
4.8
6.0
6.8
5.9
5.2
8.6
5.2
5.4
8.9
5.4
4.6
6.3

Upper CV bound determined by USEPA 90" percentle) = 2%

Minimum Significant Difference

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 statisically significantin a whole effluent toxicity test On average, a significant difference occurs for

the control

LowerPMSD bound determined by USEPA (10" percentile) = 11%.
Upper PMSD bound delermined by USEPA (90 percentile) = 37%.

Central Tendancy (Mean Control Reproduction, CV, or PMSD)

cT

for Contro}

-Reproduction

CV (%)

6.2
6.5
6.7
. 6.8
6.7
7.2
7.1
6.8
6.7
6.7
6.7
6.5
6.7
6.6
6.5
67"
6.6
6.5
6.5

MSD -

2.6
2.7
32
2.9
39
3.0
38
23
23
24
2.2
26
2.1

2.7
3.0

- 25

37
3.3.
3.1
2.4

PMSD

(%)

8.5
838
10.2
103
13.9
!
13.2
71
78
79
75
8.9
76
93
98
86
128
10.6
95
78

cT

for PMSD (%)

8.7
92
9.5
103
10.5
10.9
10.4
10.1
9.9
9.7
9.6
9.5
9.4
9.5
9.4
9.6
9.7
9.7
9.6

"Environmental Testing Solutions, Inc. chronic toxicily lests when a toxicant reduces Ceriodaphnia reproduction by 9.6% from

The lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 laboratories for Ceriodaphnia reproduction jo chronic

reference toxscant tests.

USEPA. 2000. Understanding and Accounting for Method Vanability in Whole Effiuent Toxicity Applications Under the National Po]]ulan( Discharge

Elimination Program EPA-833-R-00-003. US Environmental Protecuon Agency, Cmcmnan OH.

11-07-06



“\(,’eriodap.hn‘ia dubia Con'trdl Reproduction, Coefficient of Variation, and PMSD

- 1n S_odium Chuloride Chronic Reference Toxicant Tests

Minimum Acceptance Criteria (> 15.0 offspring per surviving female)
! | ! | ! i I | ! P ] [ I ] I

Control Reproduction
(offspring/female)
o
n

ll(l[llITIlITVII‘TTIlIITTT‘lﬁT

TN SURTE DU Wl DN S

T I I PooT I T ] I T | T T I J f I I i

North Carolina Acceptance Limit (< 40.0%)

T T 7%

Kentucky Acceptance Limit (< 30.0%)

l
|
l
l
|
l
l
|
I

30

Coefficient of Variation (%)
for Control Reproduction
B T | l S D ) I T § 1 I T LA 11

LR S AL AL S S g

40

USEPA Upper PMSD Bound (90 percemlle < 37. O%)

30

PMSD (%)
[\
O

14111111[1111]11"1’1

N T NN NN SN SN SO NN NN S RN SN SN SRS N S SR SEN S I

() () (S} o (S} o © 6 ()
N QA,Q .LQ bs \Q @O \.LQ RO
’ A vt Q9 AN

Test,date

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

— — - Central Tendency (mean Control Reproducuon CV or PMSD) -
Contn ol lelts (mean Control Reproduction, CV, or PMSD + 2 Standard Deviations)




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

CdNaCLCR #: s< |

Dilution preparation info

rmation:

Comments:

NaCl CHM number-

A \2 QO

Stock preparation:

100 g NaCl/l (d

deionized water)

1ssalve 50 g NaClin 500 mi

Dilution prep (mg/L) 600 800 1000 1200 1400
Stock volume (mL) 9 12 15 18 Co21

Diluent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) " 1500 1500 1500 1500 1500

Test organism informatio

n:

Test information:

Daily renewal information:

Organism age: < 24:hours old Randomizing template: | GFARNGE.
Date and times organisms - 0L -0 1S4 TO 20072 Incubator number and :

were born between: A shelf location: . . 201
Organism source: 10-31- ob A B~ 1,234 S L 10 Y 15 20 YCT batch: | I
Transfér bowl information: pH =483 SU Tempc'ran;rcz 2.CC | Selenastrum batch: - 28-0L

Day Date "Test initiation, MHS water Analyst ;
renewal, or batch used
termination time )
_O I1-o1-0b w21 10-27-06 {3 N
: 0ot 0b 1030 lo-21-00 B8 | A
: N-04-06 20 10°21-0e C CH
3 l-10-06 1o 3 0-21-0b C K\(
‘o l-11-0b o4 2 oot | oA
S 112-0b 1037 10°21-0b C A
6 | mvoe | aedwd oenmdec | gl
7 \-14-0b \03'*\
Control informarion: Acceptance critzria Summary of test endpoints:
% of Male Adults: N7, £20% 7-day LCS0 Y1400
% Adults having 3" Broods: /007, 2 80% NOEC . 1000
% Monality: : 07, <20% LOEC L1200
Mean Offspring/Female; 31. 0 2 150 offspring/female. | ChV 1085, 4
1o CV: L.37. <40.0 % 1C25 c 1. 1064.0




Ladyaiad vigititihitalr a4 (Qt1115 R A L N

" -Species: Ceriodaphnia dubia

CdNaCLCR#: SS

CONTROL Survival and Reproduction Data
Replicate number
Dav 1 2 3 4 | 5 6 7 8 9 10
1 Young produced 6 'S oRIe) O @) O O O O
- Adult mortality - L_ (- (N |- ol L |
2 Young produced Q O O O O O O 0O O O
Adult morrality I U B N (G — (U B (- (- (- —
3 Young produced O ) O @) o O O O, O O
Adult mortality - . A (- [ L P N U [ -
¢ [ Young produced ] S s s 4l 8] 5 i 4 | Y
Adult mortaliry _ (R T (N I (- (- L_ |
5 Young produced 10 o ) (&) O O O O O O
Adult morrality (W o (N A | (. L\ . RN L
6 Young produced O |\ 1O (Y V2 \ a1l v 10 1O
Adult mortality [ _ _ w (N _ L AN N L
7 Young produced Vo S S 'S | vD (B ' & 1S 4 oad )
Total young producc'd’ 22 b':‘)v 30 3 59 2 a7 a2 28 -9
Final Agult Mortality . ol P et T I I
X for 3° Broods X | < X T % X[ R% ] <] 5 <1
Note: Adult mornahty (L = live, D = dead) . )
. Concentration:
% Mortality: - 07,
Mean Offspring/Female: 2.0
600 mg NaClL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
I Young produced OO0 @) O @) OO S Ne! O
Adult mortality - L ol wl el w LN [ N
2 Young produced @) O O Ol O 10 O 1O Q O
Adult mortality L (- . (U | S (- |
3 Young produced O Ol O Q @ @) O O Q O
" Adultmortality | L (. \_ A |- (- . (- [ (- L__
4 Young produced | U > S S S S W [} q L\‘ '
Adult mortality A - (U [ . J— - (- — L
5 Young produced O i O 1 3 | O] O O O O
Adult mortality o | Ll (- (- (. (. - (- _
6 Young produced \ 2 O 10 O O v3 W I\ 10 1z
Adult mortality [ (- | _ j- |- [\ [ _ |
7 “Young produced T A& A=) S 1 IST IS )Y 1 & lq
Total young produced 35 | ay 29 a) as ERNRT 30 32 |30
Final Adult M.or(ahry L . L [ - o \_ p— [ A
Note: Adult mortality (L =live. D = dead)
' Concentration:
' % Monrtality: 07,
Mean-Offspring/Female: 211
% Reduction from Conmol: | - 2.37.




Species: Ceriodaphnia dubia

SS'

CdNaCLCR &
800 mg NaCUL Survival and Reproduction Dara
. Replicate number
Dav i 2 3 -4 5 6 7 § 9 10
1 Young produced - O O @) O O O O @) O O
Adult mortality _ (U |- A o [ _ b
2 Young produced O O @) O O O O O 0 Q=
Adult mortality: |- \_ N LU T | B _ (G _ -
3 Young produced O O O O O '®) O O O O
Adult mortality (- . (- - L | - _ |- _
4 Young produced = < < o S k-\ d- o > S
Adult mortality L 1 1 ol — [ — |
5 Young produced 0 (O] 11 21 O 12 | o o ) 0O
Adult mortaliry ! |\« [ — | e e I -
6 Young produced | 2 e ) O 10 O A A0 O 1O
Adult mortaliry - - (- (- _ [N (R N (- — _
7 —J Young produced 1 14 1 V o Y s 19 16 17 '3
1 Total young produced . as | 29 23| 32 ‘_30 ) 32 36 33 28
Final Adult Mortaliry _ (- - . — VT~ T U -
Note: Adult monality (L = hive, D = dead) '
Concentration:
% Mortality: o1,
Mean Offspring/Female: 3l.0
% Reduction from Control: 07,
1000 mg NaCl/L Survival and Reproduction Data
. Replicate number
Day 1 2 3 4 S 6 -7 8 9 10
i Young produced 6 O ' O O C) O O O Q Q
Adult mortaliry T (- (- — (O Ll w (G
2 " Young produced @) O Q ' O O ol e O O ‘ O
Adult mortality Ll w (S I U B W I O U | W I
3 " "Young produced O SHNe) O 10 O O O QIS
' Adult mortality L_ (- vl w (- _ U -
4 Young produced (VS <\ ol .| S S k-l \—‘ e &
Adult mortality | ]\ (- LS I N g e U
5 Young produced »/LI /10 e 1O 1 {O [ 12 1O 10
Adult mortality - (. - (- - (- (- |- - (-
6 Young produced @ O. 0‘ @) O O O O O O
Adult mortality _ (W Ul O (- o | w
-7 Young produced 1d 13 1o s 1S 1" & 1S 13 171 ‘Lr
Total young produced ad |21 2.4 24 21 55 3 29 | 32 28
Final Adult Mortality - |- — — (- — — — — — (.
Note: Adult monality (L = live, D = dead) '
V Concentration: -
% Mortality: 07,
Mean Offspring/Female: 30.3
% Reduction from Contro): -2.3%




Species: Ceriodaphnia dubia

1200 me NaCl'L

CdNaCLCRE: SS

Survival and Reproduction Data

Replicate number

Day v | 2 ] 3 4 5 6 7 8 9 10
1 Young produced O O O O ) O Q Q O O
Adult.mortality (N L (- (- _ _ - - L (-
2 Young produced O @) O O O @) O O O O
Adult mortahty \_ LN I NS ) W (- _ [ | [ (-
3 Young produced O O O O Q Q O O | Q_
Adult mortality S (N N — - (- L (- [
1 Young produced 3 2 2 O ra 4 \ \ ) )
Aduit mortality - w_ L R N I N A - [ —
S Young produced 10 e) 2 & 2 121 O = S S
Adult mortality w_ . (N - L\ [ (- (- |- (-
6 Young produced O o (&) (@) O O 2 (@) O O
Adultmortaliy | A | N b A ] Wb ] ] O G
7 Young produced O O (2 - O & O \ O O ©)
"Total young produced =S S | o 8 RPN Y o & -
Final Adult Mortality SN - — ol B
Note: Adult montahty (L = live, D = dead) -
Concentration:
% Mortality: 07.
Mean Offspring/Female: q .1
% Reduction from Control: | 7o.L7.
1400 mg NaCVL Survival and Reproduction Data
’ : : Replicate number .
.Day ) 1 2 3 q 5 6 7 8 9 10
1 Young produced O O O O I®) O Q O ‘ O O
Adult mortality ] W ow (N R I - [ - e
2 Young produced Ol O] © '®) ®) O L O O O O
Adull mortality o w (- w L (. (- | -
3. Young produced O O O O O O O 0 o O O
Adult mortality |« [ L (- [N R N o | U
4 Young produced . 21 0 O O v O 0 O 2 s \
Adult mortality |\ (- — (G _ | - | [
5 “Young produced ) e O O 6] d 3 O .10
Adult mortality . G (W (- [ _ A _ L _
6 Young produced O 3 O O O O O .| — O
Adult mortality U LD O R S YA
7 Young produced O O O &/ O 0 O QO \l O
Total young produced 5 2 e O ' \ o A 3 2 9 \
Final Adult Mortaliry [ _ — | =) |- — (- _ D o
Note: Adult morntahity (L = live, D = dead) )
' ' Concentration: :
% Mortality: 2970
Mean Offspring/Female: 2.5
% Reduction from-Control' | 41.4%.




Verification of Ceriodaphnia Reproduction Totals

Environmental Testing Solutions, Inc.

)

Control
Replicate number
Day 11 213 5T 6 T 7o o] ™
1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0] 0 0 01 0 0 0 0 0} o0 0
4 6 5 5 s 4 s |- s 4 4 4 47
5 10 0 0 0 0 0 0 0 0 0 10
6. 0} 13| 10| 11 2{a2 9 1310} 10 100
7 16 [ 1s | as {is 13 | 17 8] 15| 1a ] 15 153
Total 3233 3|29 34| 32320 28] 29 310
600 mg NaCl/L
Rephicate number
Day T 2713 5T 6 s T o 1o "
1 0 0| 0 0 0 0 0 0 0 0 0
2 0-| 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 | .0 0 0 0 .
4 4 3 5 |5 s | s 4 6 4 4 a7
S 0 i ol bt o 0 0 0 0 35"
G 1210 1ol o o | 13l 1y a0} 12 79’
7 16 | 18 [ 14 [ 15 {1715 1s5{14a] 18114 156
.~ Total 321 3a b 29 3 13533430 (.31} 321030 317
800.mg NaCl/L
Replicate number
Day TTIT T I T Al s el 789 T0f ™
] 0 0 0 0 0 0 0 0 0 0 0
2 0.4 o0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 s s 5 a | s 4 4 4 5. 5 a6
s o4 1o |1z] o [12.] 0 ol uuf o 56
6 3] 0 0 0o j10] o0 9 [10] o] 10 52
7 ta a1z a6 {ts{ist ol a6 |17 13 156
Total 32029 13 (P32 130 31 | 32130 33 28 310

1000 mg NaCVL

Replicate number

Day TT I T3 T el sT6] 718 v o] '
1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0] o 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 6 4 .4 1 4 S 5 4 4 5 4 45
5 tal10] o frofj o] 12] 12107410 99
6 0 0 9 0 0 0 0 0 0 0 9
7 1a J 13 16| 1s. s 181513 ] 17] 14 150

Total 3l 270290 29 v {33y 31|29 32| 28 303

1200 mg NaCl/L
Replicate nurmnber

Day TT I T3 T3l sT6] 778 5[] "
1 0 0 0 0 0 0 0 0 o'l o 0
2 0 0 0 0 ol o 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
a. 3 2 2 0 2 4 ] ! 3 3 21
5 10] © 2 |. 8 21 12] 0 S s 3 47
6 0 6 0 oo o 2 0 0 0 ]
7 0 0 6 0 8 0 1 0 0 0. ts

Total 13 8 [ 1wl 8 j12116] o 6 8 6 91

1400 mg NaCl/L
Replicate nuinber

Day 1 2 3 a 5 6 7 8 9 10 Total
1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 2 0 0 0 1 0 0| 2 2 1 R
5 s 0 0 0 0 4 3 0 |0 0 12

6 0 3 0 0 0] o 0 0 2 0 5
7 0 0 0 ol o] o 0 0.} O 0

Total 7 E) 0 0 1 4 3 2 4 1 25




Test number:

Test dates:

Environmental Testing Solutions, Inc.

Chronic Whole Efﬂuent Toxicity Test (EPA-821-R-02-013, Method 1002.0)

CdNaCICR #84 (#55 at 351 Depot St.)

November 07-14, 2006

Species:

Qu«hty Control
Verification of Data Entry, Calculatlons and S[dlls(lcal Analyscs

Ceriodaphnia dubia

Reveiwed by, W

Y/

Concentration

Replicate number Survival Average reproduction Coeficient'of Percent reduction (rom
(mg/L NaCl) . 3 N 4 s 6 i i s ; o (%) (offspring/female) variation (%A} _contral (%)
Control 32 33 30 ) 29 34 32 32 28 29 100 e 6.3 Not applicable

A600 32 34 29 31 35 33 30 3 32 30 100 3.7 6.0 -.-2.3

800 32 29 33 32 ’ 30 3 ‘32 30 33 28 100 RINU 5.5 0.0

1000 34 27 29 29 Jl'l 33 31 29 32 28 .100 303 7.5 23

1200 13 8 10 "8 12 16 4 6 8 6 100 9.1 40.3 70.6

1400 7 3 0 0 | a 3 2 4 1 80 25 86.9 91.9
Dur;ne!l's MSD value: MSD = k Mimimum Significant Difference
PMSD: 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 siatistically
significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, Inc. chronic toxicity tests
when a loxicant reduces Ceriodaphnia reproduction by 9.6% from the control.
"Lower PMSD bound determined by USEPA (IO'A percentile) = 11 %.
Upper PMSD bound determined by USEPA (90" percentile) = 37%.

The lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 laboratories for Ceriodaphnia reproducnon m chromc
.refercnce toxicant tests,

USEPA. 2000. Understanding and Accounting for Method Variability in Whole E[fluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EFA-833-R-00-003. US Environmental Protection '
Agency, Cincinnati, OH. -




CUVIIUBIHICHLAL L ESUME DUIULIVILS, 1L,
" Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date  11/7/2006 TestID. CdNaCICR - Sample 1D REF-Ref Toxicant
End Date 1171472006 Lab ID ETS-Envir. Testing Sol Sample Type. NACL-Sod:um chlonde
Sample Dale Protocol FWCHR-EPA-821-R-02-013 Test Specaes. CD-Cenodaphina dubia
Comments. - .
Conc-mnp/l i 2 3 4 5. ] 7 ] 9 10 M
D-Contnl 32000 33000 | 30.000 31000 29.000 33 000 32000 32000 2§ 000 29 000
6060 32 000 34000 29.000 3) 000 35 000 33 000 30.000 31000 32.000 30000
800 32 000 2% 000 33.000 32000 30 000 31000 132,000 30 €00 33 000 28.000
1000 34 000 27 000 29.000, 29 000 31000 - 33 000 31.000 29 000 32000 28 000
1200 13 000 R.000 10.006- 8 000 12 000 16 000 4000 6 000 8.000 6000
14¢0 7000 3000 0000 0000 1.000 4.000 3.000 2000 4.000 1 000
. Transform: Untransformed I-Tailed . Tsotonic
Conc-mp/L Mean N-Mean Mesn - Min Max CV% N t-Stat Critical MSD Meun N-Mesn
D-Control 31000 10000 - 31000 2% 000 34.000 6270 10 : 31350 1 0000
620 31700 10226 31 700 29 000 35.000 S9OSR 10 -0.662 2237 2417 31350 1 0000
" 70 31 000 1 0000 31000 28 000 33 000 5483 10 0 000 2287 2417 31000 09888
10C0 30 300 09774 30.300 27 000 33 000 7469 10 0662 2287 2417 30.300 09665
°1200 9.100 02935 9 100 4 000 16.000 40276 10 t2072 2.287 2417 9.100 02503
*1400 2500 0 0806 2 500 0.000 - - 7.000 8§,923 10 76 966 2287 2417 2.500 00797
Auxitiary Testsy Statistic Critical Skew Kun
Kolnogerov D Test mdicates normal dstnbutios (p > 0.01) 081748134 ! 1035 042619717 03712335
Sanlert's Test mdicales equalvarances (p = 0 18) 7.55211777 150862722 )
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TV MSDu MSDp MSB MSE F-Prob df
Dunnett's Test ’ 1000 1200 1095 44512 241677733 007796056 1738 96 558518519 1 6E-38 5, 54
Trzaunents vs D-Control
| Linear Interpolution (200 Resamples)
Point my/l SD 95% CL Skew
1Cos 1004 88208 31 0038904 825633417 1014.14902 -2 5889
Icie 101966981 556832498 1007.34238 1025 34195 0317
1C1s 1034.45755 561835965 1023 38686 1043 09093 -0.2720
1020 1049 24528 -5 40692453 103823353 - 1057.91483 -0.2188
2 1064 03302 535046783 1032 85837 1072.74883 -0-1a22
{Ca0 1108 39623 607494531 1C95.59506 1118.42537 0.2053
1C50 11379717 7.17272292 1123.85682 1151 46069 04115
) o
g
a
S
<4
-0
0 500 1000 1500
Dose mg/L
Dose-Response Plot .
40
354 ) ' .
30 4 ' 1-1ail, 0 05 level
e S N of significance
g
tg: 2¢
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Species: Ceriodaphnia dubia :
: CdNaCLCR # _S5

Daily Chemistry:

0 .
Analyst o —” AN (949
R T b s 2y Rl 3

S K

Concentration Parameter R RS R
' pH(SU) 2.82 441 .99
DO (mg/L) 20 | 386 28
CONTROL Conductivity T
' (umhos/cm) 212 3'8
Alkalinity :
{mg CaCO,/L) 59
Hardness
(mg CaCOy/L) &4
(ch';’p”a_(”re | BRINIES 24.9 244 5.0 | 2 wed
TpH(SU) .09 EAZN) 247 | 2.02 793 . 332
DO (mg/L) - Qw . 79 | 2.8 28 8.0
600 mg NaClL Conductivity o . ,
: (pmhos/cm) /510 1500 : /490
P a0, IS I IPREVER BNV I RN B
pH (S.U) 291 | 1.6 29¢ | 290 | 299 2.9
- DO (mg/L) =Y 2.9 2.4 , 2.4 g.l
800 mg NaCl'L Conductivity - ‘ v
(umhos/cm) /7@0 1910 j [Qi0 .
S B R N R O A TN BT
pH (S.U) 290 | 29 ] 295 | 9242 | 24 | .35
DO (mg/L) 3.3 349 3.4 29 1139 a.l
1000 mg NaCl/LL Conductivity ‘ ) ' ; :
(pmhos/cm) 25(/0 2‘%00 331"0
(T"g;pemure 4.6 2.0 | W S 4.9 | 3
H(S.U) 241 29/ 29 |39 295
‘ DO (mg/L). 2.2 g 99 EE N
1200 mg NaCVL | Conductivity
{umhos/cm) 2?@) ' 29&) i
;ecr)npem“"e W6 | oW | W | o250 M-S
pH (S.U) 290 FQ 4 29 292 25
: . DO (mg/L) 1.7 , 24 0.4 74
1400 mg NaCUVL | Conductivity - X
: - | (umhos/cm) 210 30L0O (R . 3050
g;ér;]peratureA : 54.6 J 25.0 4 qun_! FAY 29 (g . 'Z‘{.- b

-

STOCK » Conductivity :
(umhos/cm) /ﬂqd,() \{ ;

Initial Final

Initial -~ Final Initial



L oY 3 witistvaiceas & R A e N R

Species: Ceriodaphnia dubia

CdNaCLCR#: _S5S

3
. Analyst A
Concentration Parameter RIS IR ﬁ?{f“"iﬁ.’
pH(SU) 102
DOmgL) | 2.6
CONTROL Conductivity
(gmhos/cm) Jol
Alkalinity
(mg CaCOyL) I
Hardness \BZ
(mg CaCO5/L)
T — _
(oecr;'peralure 4.8 249 249 24.9 d4C oy | 2 4.9
pH(SU) e | 235 | 28y | 62 Q96 | 99| 9.00 |
_ _ IDO(mgl) 2.4 X" 2.5 } e 0 82
600 mg NaCVL | Conductivity . - i
: (pmhos/cm) /5/0 il H% 1470 1 1420
T t o : ' -
co s | TS | agn WO g | )
pH(SU) 17 | 335 | 28] | 2ef |so0! 295 .'6 OF
- DO (mg/L) 29 | 2 | 35 | 19 3.8 4.l 62
800 mg NaCVL Conductivity { ' ;
(pmhos/cm) 1850 i 1820 : 155 8] 150
;l;ecf)“Perature od. W gy | s N 1 25 1.
pH(S.U) | .77 224 | 14 984 3.00 29s | 9.0%
, DO(mgLl) ~ | 4.1 9. 25 19 0.6 8.1 g.2
1000 mg NaCUL Conductivity A ] ;
. (pmhos/cm) A340 5%50 2300 ; A320
T t ‘ o
| .(oé’;"“ ure ME | so | 248 5.9 24.8 | T A
pH(SU) . 239 1395 | 94| 983 A | 7495 | 207
- DO (mgl) | &1 27 35 19 18 &l | 83
1200 mg NaCl/L | Conductivity ’ ' s
(pmhos/cm) 4,40 v A0 s 470
T ‘ _ , :
(oéf;Perature 24 1 ‘ 54 q 246 ) s, \ 2\_{ L | 25.0 'l\.\ ’S
pH(SU) . 299 | 2193 | 299 | as4 | A9 | 349 | 30>
. oo (megm) i | 28 | 25 | 9 2 1 8.
1400’ mg NaCl/L | Conductivity ‘ v
< (pmhos/cm) Qq/‘)() ) QQ8O 3010 200
= ™ _ > : ) ‘
(oecr)npera ure 24,7 25 O 2.4 24.9 24 1 5.0 | e
STOCK Conductivity o o ' Z R ; ,
: {pmhos/cm) =t o /3?070 ~
o | tnitial || Final Initial Initial Final Initial | .. Final




'Jantiary 4, 2607
Ruth A'nn Hurt; SB 2A-SQN

| SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITOR]NG NPDES PERMIT
NO. TN0026450, OUTFALL 101, NOVEMBER, 2006 '

Attached are two copies of the subject report for submission to the state of Tennessee and a
copy of the report for your records. The report provides results of compliance testing
using fathcad minnows and daphnids. Outfall 101 samples collected November 26-
December 1, showed no toxic effects to fathead minnows or daphnids. The resulting 1Css
values for both species were > 100 percent. Fathead minnows exposed to intake samples
were significantly different (less than) from the control based on growth analyses using
Homoscedastic t-Tests. Daphnids were not significantly different from control for either
intake or upstream based on reproduction analyses using Homoscedastic t-Tests.

~ In addition to the routine compliance test, fathead minnows were also tested in Outfall 101
and intake samples which were treated using UV -exposure for pathogen removal prior to
introduction of test organisms. Fish pathogens present in intake water have been the
suspected cause of anomalous dose responses and high variability among replicates in .
previous toxicity testing at Sequoyah.

Call me at (256) 386 2755 1f you have any questions or comments followmg your review of the
report. : : .

Cynthia L. Russell

Biologist .

. Environmental Engmeenng Services- West
CTR 2L-M ‘

Attachment
cc (Attachment):
R. M. Sherrard, PSC 1X-C
Files, RSO&E-EDMS-Muscle Shoals

SQN November 2006M-second test .



: YTENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

- Report Date: January 4.2007 . ..

1. Facility / Dischafger: Sequoyah Nucleér Plant/ TVA

2. County / State: Hamilton / Tennessee

3. NPDES Permit # TN0026450

4. Typeof Facility: Nuclear-Fueled Eléctric Generating Plant

S. Design Flow (MGD) 1579

7. Receiving Stream: Tennessce River (TRM 483.6)
8. 1Q10: 3491
9. Outfall Tested: 101

10. Dates Sampled: Novémber 26-December 1.2006

11.  Average Flow on Days Samp ed (MGD) 15’28, 1493, 910,908,911, 915 -
12, Pertinent Site Conditions: '

Towerbrom 960 (chlorination) was injected from November 26 - December 1, 2006. The dates
and times for.the Towerbrom 960 injection are in the following table. ~

Injection Location Date/Start Time (ET) 'Date/Ending Time (ET)
Essential Raw Cooling Water (ERCW) 1, 565606 0000 12/01/2006 ‘2400
Train A & B : : : :
, PN 11/26/2006 0000 | 11/27/2006 1600
Raw Cooling Water (RCW) 12/01/2006 1142 12/01/2006 1600

13. Test Dates: Novemberﬁ28—Decem'bAer 5, 2006

14. Test Type: Short-term Chronic Definitive

"15. Test Species: Fathead Minnows (Pimephales promelas)
Daphnids (Ceriodaphnia dubia) . '




.16. Concentrations Tested (%): Outfall 101: 11.3, 22.6;4'5.2, 72.6.100
Intake: 100.0 '

Pimephales promelas: UV treated Outfall 101: 11.3, 22. 6 452.72.6,100
Uv treated Intake: 100.0

17. Permit Limit Endpoint (¥ o): Outfall 101: ICps =452%

18. Test Results: Outfall 101: Pimephale& promelas: [Cys > 100%
Ceriodaphnia dubia: 1Cys > 100% -

UV treated Outfall 101: Pimephales promelas: 1Cy5 > 100%

19. Facility Contact: Stephanie Howard Phone #: (423) 843-6700

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

21. Lab Contact: Jim Sumner Phone #; (828) 35_0—9364

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

23. Notes: Outfall 101 samples collected November 26-December 1, 2006, showed no
' toxic effects to fathead minnows or daphnids. The resulting IC'); values, for both
species, were > 100 percent. Exposure of daphnids to intake samples resulted in no
significant differences from the control during this'study period. Growth in
minnows exposed to intake samples was significantly lower than minnow growth in
the control. '

Fathead minnows were also expoécd 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 Vanablhty among repllcates) In previous toxicity testing at '
Sequoyabh.



METHODS SUMMARY

Samplcs:

1. Sampling Point: Qutfall 101, Intake -

2. Sample Type: Composite

3. Sample Information:

Date . Date Date

(MM/DD/YY)/ | (MM/DD/YY)/ | Arrival | Initial | (MM/DD/YY)/

Sample Time (ET) Time (ET) Temp. | TRC* | Time (ET)
1D Collected Received (°C) | (mg/L) First Used By
11/26/06 0753 to f 11/28/06 1559
101 11/27/06 0653 | [ M/27/061400 1 3.98.47 1 <0.10 1) hg,06 1507
11/26/06 0809 to : . _ 11/28/061559
Intake 11/27/06 0709 11727/06 1400 Ba ) =010 0 1y 99/06 1507
, 11/28/06 0826 to o - 11/30/06 1510
101 11129706 0726 11/29/06 1400 | 4.3/4.6" | <010 | )00 <)
| 11/28/06 0843 to 11/30/06 1510
Intake 11/29/06 0743 11/29/06 1400 1.1 <010 | 15006 1513
, 12/02/06 1507
101 : iggfig:ggigo 12/01/06 1350 | 4.5/5.2" | <0.10 | 12/03/06 1511
- : ' 12/04/06 1512
o . . 12/02/06 1507
Intake |- 123}8/13860(8);?1’;0 12/01/06 1350 7| 2.5 <0.10 | 12/03/06 1511
: 12/04/06 1512

*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.

Aliguots of Outfall 101 and Intake s'ampleslwere UV-treated througha ‘

40-watt Smart®UV Steri_lizer (manufactured by Emperor Aquatics.

Inc.) for 2 minutes.




o Pimephales prbmelas . _ Ceriodaphnia dubia
Test Organisms:

1. Source: - Aquatic BioSystems, Inc. In-house Cultures

2. Age: : | 24-26 hours old B <24-hours old

Test Method Summary: -

1. Test Condifv[v_ions: | Static, Renewal ‘ Static, Renewal

2. | Test Duration: ‘ 7 days o : Until at least 60% of control
' females have 3 broods.

3. Control / Dilution .Water: Moderately Hard Synthetic . Modera_tely Hard Synthetic

4. .Nuﬁlber of Rc:plicatcs: 4 : - 10

5. Organisms per Replicate: 10-

|—

6. Test Initiation: (Date/Time) : o :
- Outfall 101 11/28/06 - 1559 ET 11/28/06 - 1042 ET

UV Treated Qutfalf 101 11/28/06 - 1547 ET
7. Test Termination: (Date/Time) | o o
~ Outfall 101 12/05/06 - 1600 ET - 12/05/06 - 0954 ET-
UV Treated Outfall 101 12/05/06 - 1545 ET -
8. Test Temperature: Outfall 101: Mean =:24.6°C Mean = 24.8°C
(24.1 - 25.1°C) (24.5-25.2°C)
Test Temperature: UV-Treated Outfall 101: Mean = 24.7 7 C
L @asra

9. Physical / Chemical :
- Measurements:  Alkalinity, hardness total re&dual chlorine. and conductivity were
: measured at the laboratory in each 100% sample. Daily temperatures were
- measured in one replicate for each test concentration. Pre- and post-
exposure test solutions were-analyzed daily for pH and dissolved oxygen.

- 10. Statistics: - Statistics were performed according to methods prescribed by EPA
using ToxCalc version 5.0 statistical software (Tldcpool Scientific
Software, McKinneyville. CA)




'TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

1.

Resul.ts ofé Pimephales promelas Chronic/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted November 28-December 5 2006 'using effluent from Qutfall 101.

Test Percent Surviving
Solutions (time interval used — days)
(% Effluent) 1 2 3 4 | 5 6 -7
Control 100 100 | 7100 100 100 100 - 100
11.3% 100 100 100 100 100 100 100
22.6% 100 100 -| 100 100 100 100 100
452% 100 100 100 100 100 100 100
72.6% 100 100 100 100 100 100 100
100.0% 100 100 100 {100 100 100 98
Intake 100 100 100 -1 100 100 100 100
Test Solutions Mi?:pll)izt??ﬁil l;e(;;g)
o .
(% Effluent) ] 7 3 4 Mean
Control 0.707 0.726 0.706 0.682 0.705
11.3% 0.644 0.641 - 0.682 0.601 0.642
22.6% 0.668° 0.650 0.667 0.692 0.669
45.2% 0.649 - 0.745 0.637 0.677 0.677
72.6% - 0.600 0.618 0.628 0.588 - 0.609
. 100.0% - 0.536 0.595 - 0.571 0.666 0.592
Intake 0.614 0.593 0.615 0.637 0.615

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

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

Permit Limit: 2.2 TUc

Calculated TU Estimates: < 1.0 TUc*

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




Results of a

1

~ TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)
2.

Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

(Genus species) -

(Type / Duration)

Conductéd November 28-December 5 . 2006 using ¢ffluent from Outfall 101.

Percent S_urvwmg

Test (time interval used — days) ,

e 2T [ a5 e ]
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 | i00 | 100 | 100 | 100-| 100
100.0% 100 100 | 100 100 100 100 100

Test Soucors o (ool 0
] 1. 2 3 41 5 6 7 8 9 10 | Mean

- Control 25 | 27 31128 | 28 [ 27 | 28 129 | 29 30 | 282
11.3% 26028 |32 20| 28 |32 1330282929 294
22.6%-  |29130 |29 | 32|29 {31 |30]31|31]}31]303
45.2% 31132 131 3229 | 28]30]30]32]29] 304
72.6% 128 |35 | 31 |30 |28 | 34|31 |36 |30/ 28] 311
100.0% 311313033130 36 |30 | 37 |29} 32319

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

95% Cdnﬁdenc’e Liﬁits:
Upper Limit: NA
Lower Limit: NA

Calculated TU Estlmates <1.0 TUC

Perrmt Limit: 2.2 TUc

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




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2. Results of a  Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.
_ (Genus species) , (Type / Duration)
Conducted November 28-December 5, 2006 using water from Intake
Percent Surviving
Test (time interval used — days) = .~
Solutions ‘ : v .
. 2 . _ .

(% Effluent) | 2 3 4003 6 7
Control 100 100 100 100 100 100 . 100
Intake 100 100 100 100 100 | 100 100

Test Solutions ‘Reproduction (#ypung/femaleﬁ days) .

(% Effluent) Data (replicate'number) .

1] 2 3 14 5 6-1 7 8 9 | 10 | Mean
Control  [28 25 | 25 | 28 | 30 | 26 | 30 | 28 | 28 | 28 |-27:6
Iitake 32028 [ 31 1332928 32]30]31]30]304

1Cys Value: > 100%
Permit Limit:’ N/A

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

Permit Limit: N/A

Calculated TU Estimates: < 1.0 TUc*

*TUa = 100/LCso: TUc = 100/ ICys




TOXICITY TEST RESULTS, UV TREATED (sec Appendix C for Bench Sheets)

3', " Resultsofa  Pimephales promelas Chronic/ 7-day Tox1c1ty Test
' ‘ - {Genus species) (Type / Duratlon)

a Conducted November 28- December 5. 2006 usmg effluent from UV Treated Outfall 101

Test , . Percent Surviving
Solutions (time interval used — days)

(% Effluent) 1 2 3 4 5 6 | 7
Control 100 | 100 100- | 100 100 | 100 100
11.3% 100 100 100 100 | 100 | 100 100
226% |- 100 | 100 | 100 | 100 | 100 | 100 | 100
452% | 100 | 100 | 100 | 100 | 100 | 100 | 100
72.6% 100 100 100 100 100 | 100 100
100.0% 100 100 | 100 100 100 100 100
Intake 100 100 100 100 | 100 100 | 100

Test Solutions Mi?:pll?gty:;ﬁ?l;e(r?g) '

(% EfﬂLlent) | 1 5 3 T4 Moean .
Control 0.565 0.645 0.669 0.763 10.661

11.3% 0.645 0.738 0.661 0.656 0.675
22.6% | 0.597 0.602 | 0.630 0.709 0.635
452% | 0634 0.604 0.513 | 0.602 0.588
72.6% 0.542 | 0.583 0.583 0.630 0.585 -
100.0% | 0637 | 0705 | 0748 0.623 0.678
Infake 0.619 0.608 |. 0667 | 0.682 0.644

ICys Value: >100% . Calculated TU Estimates: < 1.0 TUc*

95%-Conﬁde‘nce Limits:
Upper Limit: NA
Lower Limit: NA

~*TUa = 100/LCso: TUc = 100/ 1C5

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

Species o - Date : Time | Duration -Toxicant Results (IC25)
: ' November 28 - - : '

Pimephales promelas Deceimber 5, 2006 1609 | 7—d?ys KCl | 0. 63 g/L

Ceriodaphnia dubia November 7 - 14, 2006 1127 | 7-days | NaCl 1.06 g/L




PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales proinelas and Ceriodaphnia dubia Tests, Sequoyah Nuclewar Plant Effluent (SQN), Outfall 101, November 28 - December 5, 2006

Test Sample ID Tempcraturc.(c'C) Dissolved Oxygen (ing/L) pH (S.U) . Conductance|  Alkalinity Hardness Total Residual
' Initial Final Initial Final " Initial Final’ (umhos/cm) | (mg/L CaCO0,)| (mg/L. CaCOy)| Chlorine (mg/L)
Control 24.7 . 245 7.7 7.3 7.76 7.17 310 S8 89 -
245 - 2481242 - 248 | 76 - 78 7.1 - 171759 - 790|703 - 735 300 - 318 5§ - 59 86 - 92 - -
1.3% 24.8 ' 244 18 7.3 . 7.50 7.13 293 - - -
{ga . 247 2481242 . 248 76 - 8.1 69 - 7.7 728 - B00| 692 - 7311 284 - 304 - - - - -
E_) 22.6% 24.8 244 7.8 7.2 ] ‘ 7.49 7.12 280 - - -
EE 247 - 2491242 - 246] 76 - 81 67 - 751727 . 800|693 - 726} 273 - 289 - - - - - -
5 . 24.8 24.5 7.9 7.1 7.47 7.13 1255 - - -
Q- 45.2%
3 247 - 249242 - 249|.76 - 82 64 - 75725 - 801|689 - 727| 248 - 261 - - - - - -
\é. 72'.6%- 249 24.4 - , 7.9 7.2 745 . 7.14 222 - - -
- E 1247 - 250241 - 249 77 - 82 63 - 7.6 |723 - 799|688 - 727} 215 - 234 - - - - -
= 1000% | - 249 245 80+, | 72 743 7.16 189 66 81 <010
) 24.7 - 2511241 - 250} 77 - 82 62 - 7.6 | 720 7971 689 - 7.291 i8S 192 66 - 66 78 - 86 <010 - <010
Intake 24.8 245 - , 80 - : 7.3 7.40 © TS . 190 65 81 _ <0.10
24.7 2501243 - 2494) 7.7 - 82 66 - 771717 - 795(69t - 730} 184 - 192 64 - 67 80 - -84 <0.10 - <0.10
Control ' 24.7 1249 7.7 1.7 7.76 7.36 310 58 89 ’ -
] 246 - 2481247 - 2521 76 - 78 75 - 79 1759 - 79011721 - 7504 300 - 3i8 58 - 59 86 - 92 - -
11.3% 24.7 248 7.8 7.8 ) 7.50 7.35 293 - - -
o 24.6 2481246 - 250 7.6 - 8.1 75 - 791728 8001 720 - 749 284 - 304 - - - -
-§ 22.6% 24.8 2428 7.8 7.7 7.49 7'.35 ‘ ) 280 - - -
: j 0247 - 249|246 - 250 76 - 8.1 75 - 79 1727 - 8001} 720 - 7.50( 273 - 289 - - -
g 45.2% 24.8 248 7.9 7.7 7.47 7.35. 255 - - -
= 247 - 2491245 - 25141 76 - 82 74 - 79 1725 - 801|721 7.51] 248 - 261 - - - -
3 12.6% 24.9 24.8 7.9 7.7 7.45 7.35 222 - - -
S 247 - 2501246 - 2494 717 - 82 73 - 79 1723 - 799[1 720 - 7.49| 215 - 234 - - - -
© 100.0% 24.9 24.8 8.0 7.6 7.43 735 189 - 66 8- <0.10 .
- 247 - 2521246 - 2504 17 - 82 72 - 79720 - 797722 - 749| 185 - 192 66 - - 66 % - 86 <010 - <0.10
Intake 24.9 24.8 - R0 78 7.40 7.35 190 65 81 <0.10
24.6 - 251|247 - 250 1.7 8.2 76 -.81 1717 7951 7.21 7.50 | 184 192 64 - 67 80 - 84 <0.10 - <0.10
Overall temperature (°C) ) Average  Minimum Maximum
’ Pimephales promelas 24.6 241 251
Ceriodaphnia dubia 24.5 25.2
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PHYSICAL/CHEMICAL SUMMARY

Watcr Chemlstry Mean Values and Ranges for the szephales promelas Test, Sequoyah Nuclear Plant Effluent (SQN), UV Treated

Outfall 101, November 28 - December 5, 2006.

Sample ID

Test Temperature ("C) Dissolved Oxygen (mg/L) ' pH (8.U) ‘| Conductance
' Initial Final Initial Final Initial Final (nmhos/cm)
248 24.5 7.9 7.5 745 . 7.18 - 300
Control :
246 - 2491242 - 249 77 - 81 |.70 - 78 [ 725 - 791 [ 711 - 7311 294 - 311
11.3% 24.8 244 7.9 74 745 WAVE 1294
o~ 247 - 2501241 - 248 | 7.7 - 8.1 68 - 79 725 - 791|708 - 728|288 - 305
§ e 24.9 245 79 | 74 745 717 | 280
S ' 248 - 249|242 - 2487 7.7 - 8.1 69 - 771725 - 790|707 - 728 275 - 290
§~ asq9, | 249 24.5 7.9 7.3 744 7.15 257
3 ‘ 248 - 250|242 - 249 78 - 82| 68 - 76 | 724 - 790]7.05 - 725 253 - 263
'§ 5 6% 24.9 - 245 |79 7.3 7.42 716 223
§ 248 - 2511242 - 24941 78 - 8.1 67 - 78 (720 - 790|706 - 729 218 - 230
& 100.0% 25.0 24.5 79 7.2 7.41 7.17 192
) 248 - 2511242 - 249 76 - 81 66 - 76719 .- 7921706 - 7291 190 - 194
In't;ake 249 . 24:4 79 | 7.3 737 7.15 ' 188
i 248 -2501243 - 247 76 - 8.1 67 .- 76 1716 - 7911696 - 725] 185 - 195
Overall temperature (OC) Average Minimum  Maximum '
Pimephdles prome_laé 24.7 24.1 251




SUMMARY / CONCLUSIONS

Outfall 101 samples collected November 26-December 1, 2006, showed no toxic
effects to fathead minnows or daphnids. The resulting ICs values, for both species,
were > 100 percent. Exposure of daphnids to intake samples resulted in no
significant differences from the control during this study period.. Growth in
minnows exposed to intake samples was significantly lower than minnow growth in
the control

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

ADDITIONAL TOXICITY TEST INFORMATION A

SUMMARY OF METHODS

1. -Pimephales promelas

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

2. Ceriodaphnia dubia

Tests were conducted according to EPA-821-R-02-013 using ten replicates, each -
containing one test organism, per treatment. Test vessels consisted of 30-mL
polypropylene cups, each containing 15-mL of test solution.

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimeghdles promelas
None

2. Ceriodaphnid dubia

None

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

1. Pimepha!ewromela_s o

None.

2. Ceriodaphnia dubia

None

12



PHYSICAL AND CHEMICAL METHODS

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

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

3. Temperature wés mealsured'by EPA Method 170.1. |

4. -Dissolv.cd oxXygen was me_asﬁred by EPA Method 360.1.
5. The pH wﬁs measﬁréd by EPA Method 150.1.

6. vConducténce‘was 'mgasufed by EPA Method 120..1 .

7. Alkalinity was measured by EPA Method 310.1.

8. Total Hardness .was measured by _Ef’A Method 130.2.

9. Tétal residual chlorine was mea'suréd. by ORIO‘N 97,—7.0. |

" QUALITY ASSURANCE

Toxicity Test Methods: All phases of the study including, but not limited to, sample
collection, handling and storage, glassware preparation, test organism
culturmg/acqmsmon and acclimation, test organism handling during test, and
maintaining approprlate 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 chan mformath)

‘Test Type 7- day chronic tests with results expressed as ICys values in g/L KCI or NaCl.

2. Standard Toxicant: Potassmm Chloride (KCl crystalline) for szephales promelas.
Sodium Chloride (NaCl crystalline) for Ceriodaphnia dubia.

3. Dilution Water Used: Moderately hard synthetic water.

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

13
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Sequoyah Nuclear Plant Biombniton'ng
November.28 — December 5, 2006

Appendix B

Diffuser Discharge Concentrations of Chemicals Used to Control
Microbiologically. Induced Corrosion and Mollusks, .
During Toxicity Test Sampling



»

" Table B-1. Sequoyah Nuclear Plant Diffuser (OQutfall 101) Discharge Conceritrations of
Chemicals Used to Control Growth of Microbiologically Induced Bacteria
and Mollusks, During Toxicity Test Sampling, ' '
March 12, 1998 — December 1, 2006

‘ PCL-401

_ Date Towerbrom Cuprostat- |
mg/L mg/L." PF
TRC Copolymer mg/L
. Azole
103/12/199 - - K
03/13/1998 -
03/14/1998; - - -
103/15/1998F - -
03/16/1998F . .
03/17/1998} - - -
03/18/1998} - - -
09/08/1998 - 0.005 -
09/09/1998 0.011
09/10/1998 - 0.021 -
09/11/1998 - 0.019 -
09/12/1998 - 0.015
09/13/1998¢ - 0.015 -
09/14/1998 }; - 0.015 -
102/22/1999¢ - - -
02/23/1999} B -
02/24/1999¢ - -
02/25/1999} - - -
02/26/1999¢ - - -
02/27/1999 - -
02/28/1999} . - -
08/18/1999¢ 0.015 0.024
08/19/1999F 0.012 0.024 -
08/20/1999} 0.023 0.024 0.120
08/21/1999F 0.022 0.024 .
08/22/1999 0.022 0.024 -
08/23/1999} 0:025 0.024 -
08/24/1999} 0.016 0.023



Table B-1 (continued). Sequoyah_Nucleér 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 - December 1,2006

Date Towerbrom § PCL-401
mg/L mg/L
“TRC Copolymer
01/31/200 <0.002 0.009
02/01/200 0.011 0.028
02/02/200 0.028 © 0.009
02/03/200 - 0.008 0.009
02/04/200 0.006 0.009
02/05/200 <0.002 0.009
02/06/200 < 0.002 0.009
07/26/2000 < 0.0057 0.019
07/27/200 0019 0.019
07/28/200 0.0088 0.018
07/29/200 <0.0088 0.019
07/30/200 < 0.0076 0:019
07/31/200 <0.0152 0.019
08/01/200 - <0.0147 0.019
12/11/200 0.0143 0.020
12/12/200 - 0.0092 0.020
12/13/200 <0.0120 ©0.020
12/14/200 < 0.0087 0.020 -
12/15/200 -0.0120 0.020
<0.0036 0.020
1271772000k . <0.0036 0.020
08/26/200 0.017 0.021
08/27/200 <0.0096 - 0.021
J08/28/200 <0.0085 0.021
08/25/200 <0.0094 0.020
- 108/30/200 <0.0123. 0.021
08/31/2001 § <0.005 0.020
11/25/200 <0.0044 -
11/26/200 <0.0119 0.02
11/27/200 0.0137 0.019
11/28/200 <0.0089 0.019
11/29/200 0.0132 0.02
11/30/200 <0.0043 0.02
12/09/200 <0.0042 -
12/10/200 <0.0042 -
12/11/200 <0.0104 - -
12/12/200 -0.0128 0.02
12/13/200 <0.0088 0.02
12/14/200 0.0134 0.02




Table B-1 (continued). Se’qu{)yah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Mictobiologically Induced Bacteria
and Mollusks, During Toxicity Test Sampling,, -
" March 12, 1998 — December 1, 2006

PCL-40!

Date - Towerbrom Cuprostat-
: mg/L . mg/lL PF
TRC Copolymer mg/L
Azole’

01/02/2002 <0.0079 0.02" -
01/03/2002 < 0.0042 0.014 -
01/04/2002 0.0124 0.014 -
01/05/2002 <0.0042 - -
01/06/2002 < 0.0042 - -
01/07/2002 < 0.0089 0.014 -
02/24/2002 - <0.004 - -
02/25/2002 "< 0.004 0.023 -
02/26/2002 0.0143 0.023 -
02/27/20021 < 0.0041 0.023 -
02/28/2002 < 0.0041 0.008 -
03/01/2002 "< 0.0041 0.008 -
05/05/2002 - T -
05/06/2002 0.02" .
05/074002 - 0.02
05/08/2002 0.019 -
05/09/2002 0.02

105/10/2002 - 0.019 -
08/04/2002 <0.0058 -
08/05/2002 - <0.0058 0.018 -
08/06/2002 ©0.0092 0.018
08/07/2002 <0.0107 0.019
08/08/2002 <0.0061 0.019
08/09/2002 0.0152 0.018 -
10/06/2002 <0.00497 . :
10/07/2002 0.0153 0.018

-410/08/2002 <0.0092 0.018 -
10/09/2002 0.0124 0.018
10/10/2002 0.0134 0.018 -
10/11/2002 <0.0042 0.018 ‘
01/12/2003 <0.0035 - :
01/13/2003 <0.006 0.019 -
01/14/2003 <0.0118 0.020 -
01/15/2003 <0.0063 0.020 -

01/16/2003 <0.0034 0.020
01/17/2003 <0.0034 -0.009 -
04/06/2003 <0.0073 - -
04/07/2003 <0.0189 0.021 -
04/08/2003 <0.0117 0.021 -
04/09/2003 <0.0139 . 0.021 -
04/10/2003 <0.0113 0.021 -
04/11/2003 <0.0073 0.022 -




" 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 — December 1, 2006

Date Towerbrom PCL-401 Cuprostat
mg/L mg/L PF
" TRC Copolymer mg/L:
1 " Azole
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
106/20/2003 <0.0048 0.020 -
08/03/2003 <0.0050 - -
08/04/2003 <0.0050 0.020 :
08/05/2003 <0.0051 0.020 -
108/06/2003 <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 00181 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 -
02/06/2004 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
'105/07/2004 0.0227 0.020 -
05/08/2004 0016 10.021 -
05/09/2004 <0.0104 0.020
07/04/2004 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
07/08/2004 ©0.0223 0.019. -
07/09/2004 1 0.0182 0.020 -




Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
ot Chemicals Used to Control Growth of Microbiologically Induced Bacteria
and Mollusks, During Toxicity Test Sampling,
March 12, 1998 — December 1, 2006 =

Date ‘Towerbrom PCL-401 Nalco
mg/L mg/L 73551
TRC Copolymer mg/L
, EO/PO
11/07/2004 <0.0187 0014
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 0.007
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 0.007
06/05/2005 - 0.0063 - -
06/06/2005 0.0043 - .
06/07/2005 0.0103 - -
06/08/2005 0.0295 -
06/09/2005 1 0.0129 -
06/10/2005 0.0184 - -
07/17/2005 0.0109 0.009 -
07/18/2005 0.0150 0.009 -
107/19/2005 0.0163 0.009 -
07/20/2005 . 0.0209 0.009 0.014
07/21/2005 0.0242 0.009 -
07/22/2005 0.0238 0.018 0014
10/30/2005 0.0068 - -
10/31/2005 0.0112
11/01/2005 0.0104 - -
11/02/2005 0.0104 - -
1 11/63/2005 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 : .
1148/2005 0.0200 -
11/19/2005 0.0116 . :




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

and Mollusks, During Toxicity Test Sampling,

March 12, 1998 — December 1, 2006

Date Towerbrom’ .PCL-401 Cuprostat-PF

' mg/L mg/L mg/L

TRC Copolymer - - Azole
11/12/2006 0:0055 - -
11/13/2006 0.0068 - -
11/14/2006 0.0143 - -
11/15/2006 0.0068 - -
11/16/2006 0.0267 - -
11/17/2006 0.0222 - -
11/26/2006 0.0188 - -
11/27/2006 0.0138 - -
11/28/2006 0.0120 - -
11/29/2006 0.0288 - -
11/30/2006 0.0376 - -
12/01/2006 0.0187 - -




Sequoyah Nuclear Plant Biomonitoring
November 28 — December 5, 2006 -

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets .



BIOMONITORING CHAIN OF CUSTODY RECORD

Page 1 of 1 |

Client: TVA

Project Name: _Seqqoyah NP Toxicity

Envuonmental Testmg Solutlon Inc
351 Depot Street. -

FedEx

' Dehvered By (Clrcle One)
. UPS

_ Bus Client.

z

P.O. Number: N/A Asheville, NC Other (specify): Express Courier
| Facility Sa&ﬁb‘led: Sequoyah NP 28801 ‘General Comments:
| NPDES Number: TN0026450 Phone:  828-350-9364
Collécted By: Chevy Williams, Roy Quinn Fax: 828-350-9368
Field Identification / | Grab/Comp. " Collection Date/Time. Container | Flow . Pw ok # AG0Y
Sample Description Number& | MGD Rain Event? : Laboratory Use
Volume {Mark as Appropriate)
. Collected e S
Date Time If Yes, No Trace ETS Log “Arrival -} By | Time 1 Appear-.
. Inches ' : ‘Number ““Temp. _ ance
: . ’ ’ . Co . (DC) .
SQN-101-TOX. C 11/26/06-11/27/06 753- 2 (2.5gal NA - X N P y : .
Q | O : Orf]p ‘ 06-11 : 06 006533 2 (253D ouf 12301 ‘5;9-/51‘6 é\ ,\\\Cp_. A
"SQN-INT-TOX | ~ Comp 11/26/06-11/27/06 | 0809- | 1(25gal) | NA X 1dc .
< ‘ , 0709 Q113362 8\ A0 »i.
* Sample Custody — Fill In From Top Down 4 Cu/J\'odA\.A-m-Q-o v:‘I Alcd
Relinquished By (Signature): - Date/Time Received By (Signature): Date/TJme :
Chevy Williams e 11/27/06 Express Gyurxer 11/27/06
. ' \O:05 fes T 9:d
‘ s MQ/(/«/L , 9 / Co M LA L L/
ier> ' 11/27/06 ETS 11/27/06 TV
] Express Courier _ 7 _ @meaf\ 7/0¢ 154006
ﬁ e : o : i
_ s ¢ S :
JZokd e | 2ipp | W

Instructions: Clients should fill in all arcas 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 mmate testing within that time
frame Samples shlpped overmght on Fnday via FedEx or UPS must be marked for ‘Saturday delivery or they will not arrive until the followmg Monday.




Project Name: Sequoyah NP Toxicity

P.O. Number: N/A .

Facility Sampled: Sequoyah NP

351 Depot Street.
‘Asheville, NC
28801

Client”

Other (specify): -I:I%prcss Courier

BIOMONITORING CHAIN OF CUSTODY RECORD Page _1_of _1_
Client: TVA Enviro_'nmenta’l Testing Solutio_ﬁ, Inc. | Detivered By (Circle One):
' FedCx  UPS" = Bus

General Comments:

NPDES Number: TN0026450 Phone:  828-350-9364
Collected By: Chevy Williams, Roy Quinn Fax: 828-350-9368
Field‘lden.tiﬁcati(.)n /-1 Grab/Comp. Cé)]lection Date/Time Container Flow - ) ’ p/\OJUJHL%Ol” C
Sample Description Number & MGD .Rain Event? R - Laboratory Use
Volume (Mark as Appropriate)
Collected . R . .
Date Time If Yes, No Trace - ETS Log Tival Temp By Time
: . Inches ' Number (°C M
SQN:101-TOX C 11/28/06-11/29/06 0826- 2 (2.5gal NA SRS I N
SQN-INT-TOX Com 11/28/06-11/29/06 0843- 1 (2.5 gal NA o ' A
Sample Custody —Fill In From Top Down A Cu./froog ,/L,Qa,o-o n - Donptlo o,
. : , re O\ oA . m~tq
Relinquished By (Signature): Date/Time Received By (Signature): W - ao Date/Time C)Y\M :
Chevy Wllhams(_g\B 11/29/06 v Express Courier —, 11/29/06
~ 0 : é‘;%w—— ! | /747
Exprcss cOuner 11/29/06 ETS. 11/29/06
/ . R " . + /¢ 3 . ’://, - ’ ’ .
75& e 2827757 | o OO

Instructions: Cllenls should il in all arcas except those in the “Laboratory Use” block. Biomonitoring samples are preserved by storing them at 6°C and ahappmg them in ice. The hold time for
sample is 36 hours from the time of collection. Theréfore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate tcstmg within that time frame. Sar
shipped overnight on Friday via FedEx or UPS must be marked for Saturday dchvcry or they will not armive until the followmg Monday.
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Project Name: Sequoyéh NP Toxicity

| P.O. Number: N/A

Facility Sampled: Sequoyah NP

351 Depot Street.
Asheville, NC
28801

FedEx

BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 1
Client: TVA ‘ Environmental Testing Solution, Inc, | Delivered By (Circle One):
ot UPS  Bus

Client

Other (specify): Express Courier

General Comments:

'NPDES Number: TNQ026450 - Phone:  828-350-9364
Collected By: Chevy Williams, Roy Quinn Fax: 828-350-9368
Field identification / Grab/Comp. ' Collection Date/Time Container -Elow N P»OJ C(f“‘:‘ 907069 '
Sample Description - Number & MGD Rain Event? S " Laboratory Use
’ Volume (Mark as Appropnate) R

Time If Yos,

- Amval Temp.

Date . No | Trace ETS Log By | Time | Appe
_ v 3 Iriches Number o) : . anc
SON-101-TOX Comp .11/30/0'6-‘2/0]/06 %765588- 2 (2.5gal}y | "NA X | ot;l‘zolD\ 456/5,2& a\ \’{;SO 1
“SQN-INT-TOX Comp | 11/30/06-12/01/06 %E;lé- 1(25gah) | NA 2 | sezoron) 5 | |0 ' %
Sample Custody — Fill In From Top Down * Cusdoda ‘ 2ol s i dodd . SompQa
Reli:nqui.shéd By (Signature): Date/Time | . Received By (Signature): e aood dﬁﬁ?&?’ﬁ‘?’fﬁw
chevy Jilliams - 12/01/06 Express urierv o , 12/01/06 ,
pavu+ | g % | 7
' 7 Y g 7.,%
Express Cou&{er ' 12/01/06 ETS - o , 12/01/06 v
: //{f’ 7//2"4 _ ' . /{ﬂW?&n——/ [:j’S' /350
7{;&’/’%/ e / ne ) |

Instructions: Clients should fill in all areas except those in the “Laboratory Use” black. Biomo’hiloring samples arc preserved by storing them at 6°C and shipping them in ice. The hold time tfo
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 trame. Sa
shipped overmght on Friday via FedEx or UPS must be mer«_d for Saturday dehvery or they will not armive until the foHowmg Mond'ay :




Environmental Testing Solutions, Inc. Page 1 oro
Chronic Whole Effluent To‘(mty Test (EPA 821-R-02-013 Method 1000. D)';
' Species: Pimephales promelas
Client: TVA County: Hamilton
Facility: Sequoyah Nuclear Plant Treatmejnt: Non-treated
NPDES #: TN 0026450 Outfall: 101
Project #: _ 240
Dilution preparation information: : Comments:
Dilution prep (%) 113 226 452 72.6 100
Effluent volume (mL) | 282.5 BPE 1130 1815 2500
Diluent volume (mL) | 22175 yedgzd 1370 685 0
Total volume (mL) 2500 | . 2500 2300 2500 2500
Test organism information: , Test information:
Organism age: 24 v Vg Houns gl Randomizing template: | seu owd
Date and times organisms 210 WD To oo Incubator number: :
were born between: . 3C
Organism source: AL Barcy P 1ok Artemia lot number: 66 1204
Transfer bowl information: | pH = Temperature = °C Total drying time: 24-WauRS
.o\ - Date / Time in:yz-q5-0e | o720
Average transfer volume; 5. R Date / Time out: 12-ow0b| 1625
. Oven temperature: Lo~C
Daily feeding and renewal informaiion: }
Day Date” Morning Afternoon: |  Testinitiation, Control water Sampie numbers Annlyst'
' feeding feeding time renewal, or batch used used
time " termination time
O 00 — 36 1559 -200LA [ OenizT.6tvoz | Al
! 1840 0430 1S3 13071 et A 061270 w02 ] A
2 3000 | 08 T iS2d 'S 10 - 260k B | 01179 014 0% ol
3 (20100 0arz 23721 1S3 - 2-0o® | obli2d.0140¢k Iﬁ
‘ {30206 0430 - Y 15071 N-2%00B | cbtzobdl=tea | o
< ) . — O
> 1203 pluo 0411 1S20 . ASH 12-02-06.A | 0L120).01 =G (')\
S laodoe | A0 | 1m0 1502 | i-ooeA | oerzotovson| 4
7 {/a.65-00 1LOO - |

g

Control information: Accepiance criteria Summary of test endpoints:
% Mortality: 07, $20% 7-day LCs, 21067
Average weight per initial larvae: Q.7105 NOEC. +| <37
Average weight per surviving larvae: | 0.70% 2 0.25 mg/larvae LOEC . 4 11,37,
' ' ChV x| <37,
ICzs 10070

£ INTeARUPTED TXRRT WESPONSE. YN PoIESIS
TSt AesOLTS ARE UNReLIABLE,



Commemcodes ¢ = clear, d = dead, fg =

pnvironmental 1esung >olullons, 1nc. rage L0I0
Species: Pimephales promelas ‘Date: J1-R@.0b
Client: TVA/Sequoyah Nuclear Plant - Non-treated ‘
. " Survival and Growth Data
Day- _ CONTROL - 11.3% 22.6%
L Al Bl CIDJE]FIGIH|ITI]J]KI]L
10 1o {10 1o |10 [ie [HO IO L 1o 1o | 10 | 10
! /O |/0 [1O | /0 | /0O 10 (1O /0 10| 7/0 | /06 | tD
2 : ’ .
. 0] /ol /0 | IO |10 |10 (IO |10 |/0 | /O | (O | 1O
3 10 | /16 | (O |[ID | /0 | /O |t /O | 10| /0 |10 |10
. jo| 1o 1o |10 o [0 |10 100 o]0 | 0
> o 10f/0 [ rofio|o|olofro]o | |10
6 /O /0 /0 /0OIO | /0| /0| /0 | /D O |70
7 ol ||l lio]/olio]n
A =Pan weight (mg)
Color ] ) ; . .
identification: plack +VW . Naq 14.31 ‘53a 13‘5‘] l350 Iqua lk{g""’ N(Sz /({BL‘ “’qu l“(N l‘{lq
Analyst: UAB : . :
B = Pan+ Larvae weight’ o .
amlys _\DB 3136 @57 @3B0 [19.94 (@113 [dide (3013 [a1.53]a1. 413081 [aL1|
Larvae weight ing) =A - B ‘ ’ » N
N J107 2k foe e.R2 Jodd [udl [L.82 [L.ob L bR LSO | LT L9
“Weight per initial number ‘ ) A "
of larvae (mg) ~ N Y W2 BN >~ VY > N 3 v N
= C/ Initial number of larvae A LR \:,b \? \a\>~ o \PD < | hd e nd
o o o o & o O O o Q © 0
Average Percent ; .
weight per reduction : - _
initial from control 0.710S O,lo‘-\z : q. 070 0.LkA S 70
number of (%) ) .
larvae(mg

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

fungus, k kl lled; m= missing, sk—51ck sm = unusuall ysmall

Calcuiatlons and data reviewed: 4

| Comments:

7L pfm\osen\c GRow™ WAS T \DenTIEeN an THe SOQFI\QQ

OF_ e MInendS OR 1N THE §ILL ARCA Y Mienows

I THE eFELVeNT OR_INTAKR TREATHENTS.

j‘wq)«/_
T .




Environmental Testing Solutions, Inc.

Lage 7 v v

. Sp.ecies: Pimephales promelas

Client: TYA /‘Seqﬁpyah Nucléar Plant - Non-treated

‘Date:

/138 0l

Survival and Growth de

Day . 45.2% 72.6% . 100%
- M| N | O | P R | S T {U | VI]w]|KX
0 i T
: [0} jo | o |10 |0 |0 o 1o plo Lo 1o | 16
' w ol iow lto] ojo oo e |io
2 ]
(O] 10 |10 | (0 IO | (O JO1 /70 /O (1D [ o 1O
3 - - - -
' JO |10 | /0 /0 |40 110 { i | /0 | /O (010 |0
4 . : T :
(O 10 {10 |10 [to (10 {10 | W0 1o |10 | 10 {10
’ jo o 1o Lo fio |0 (/0|0 ]to | o] o] 0
6 100|010 fio|soliolwlio o]0
Z ~ T : A ¥ y qve
JO | {D.| 1O I1O1to o /01019 10 ol (o
A =Pan weight (mg) _ N ) o
Color : : . . '
| identification: blaa‘dmg 1358|1445 1404 [19.59 [I4.85 [I13.44. {1449 1384 |I5.04|13.81 |[S.a6|14.70
Arnalyst: _{ A : ' ) .
B =Pan + Larvae weight B .
e e LAR 20.071a1.30 [30.41 |31 36 |20.85]19.8a 207719 .72l 30 4019 16 a0 a1 |2l 36
Lar\;ac weight (mg)=A -B - s . '
~ LdA [7as |63 b Ju0o et .28 [S 88 ]S.3L 1545 571 | bbb
Weight per initial number . . . .
of larvae (mg) ~ 1 bk A N O N % U Y & > N3
=C/lnitia|§1umber of larvae \\1?~ | = \:) \;\ \,"0 N ‘2/ g &, l'),b L’O\ é\ ha
: o' 0. o o' o ) o o o 8} o' ©
Avcr,agc' ’ Percent - .
weight per | reduction v
in?tig,al . f:om poontro! O~[c—r‘ - L{.O'/o O.‘ooq \3.17x 0 .S42 . \'ﬁo
number of (%) . ) :
larvae (mg)

[ BV . - B

- L (I e | USRS

Comment codes: ¢ =clear,d = dead; fg =
lg = unusually large, d&r = decanted and returned, w = wounded.

fungus, k = killed, m = missing, sk = sick, sm = unusuall y small,

Calcula\ions and da(areviéwcd: é& i

Cominents:




Environmental Testing Solutions. Inc. : , sugy e

‘Speciés:' Pimep)mlespromelas :

Client: TVA /Sequoyah Nuclear Plant - Non-treated ‘ Date: - 11:28.00"

Survival and Growth Data
Day - 100% Intake
Y Z | AA | BB

0 }D /O Ry P
! o |10 10
2 : .

701 /0 0 170
37 . ’

(o |to | 10| (0
4 o110 (o |0
> /0 110 /o |70
6 (Sli1o| 1010 -
7

51 /0110 |0

A = Pan weight (mg) )
Color . :
idinli!}cahonblm HQJ‘f ’\{30 JLNS ”‘“5 NOO}
Analyst: (/R R -

B =Pan + Larvae weight~

A(mg) R a044|30 3g/a.30|aa 38

Analyst:

Larvae weight (mg) =A - B
T e [5.a3 ) 6aS 63T

Weight per initial number

of larvae (mg) \>‘ ‘g:” ) \[/7 ~7,\ .
= C/Initial number of larvae 9 " \» o
. . D- D Da D. )

Average Percent A ’ _
weight per reduction |
initial | from control O-(O\ﬁ l’2.%7°

~{ number of (%) ) - :
larvae (mg)

Comment codes: o= cleaf, d= dead, fg = fungus, k = killed, m= rﬁissing, sk = sick, sm = unusually small,
"lg = unusually large, d&r = decanted and retumed, w = wounded. . o » :
Calculations and data reviewed: f}!

Comments:




TVA/chuoyah Nuclear Plant Outﬁll 101
Non-treated

November 28 -

December 05 2006

Chronic Whole Effluent To_xiéity Test (EPA-821-R-02-013, Methed 1000.0)

Species: Pimeph

ales promelas

Quality Contrel
Verification of Data Entry, Calculatwns, and Statxsnca]Analyses

Upper PMSD bound determisied by USEPA (90th percentite) = 35%.

The Jower and apper bounds were calculated by the USEPA using 205 tests conducted from 19 laboratories for Pimephales growth in chronic reference toxicant tests

3

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Efftuent Toxicity Applications Under the National Pollutant Discharge Elunination Program EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH.

,Project number: 2906 . N Reveiwed by: . W‘Q’\/
. R ! Not for Comrphiance Assessinent, Internal Laboratory QC
. Conceatretion (%) Repliculr TrdGul number of ] Final number of larver | A = Pun welght ()] B = Pan+ Lurvac | Larvac welght (mg) ] Weight/ Surdving  [Mean welght/ Surviving| CoeMclent of veriadon | Weight/ Inida) numberof | Mennsurvival | Mean wetght/ Inital { Coe fMicisnt of variudoa| Percent reduction f
. N | larvee . . wrlght (mg) . «A-B’ number of larvae {mg) |. number of larvue (mg) [P ranwiot P‘"Mwmnbﬂl Jurvae {nyg) (%) numbir ol larvae (M e anwa gt pos Witlal control ()
: ' A aran) (%) {mg) ambee of tarvan) (%)
A 10 10 14 29 21.36 7.07 0.707 i 0.707
Control B 10 10 1431 2157 7.26 0726 0.705 26 0726 100.0 0.705 2.6 Not applicabl
C. 10 10 1532 22.38 706 © 0.706 0706
D 10 10 13.59 20.41 6.82 0682 0.682
E 10 10 . 13.50 19 94 -6.44 0.644 0.644
11.3% F 10 10 14.72 21.13 6.41 0.641 0.642 5.2 0.641 100.0 0.642 5.2 9.0
G 10 10 14.34 21.16 6.82 0.682 . 0682
H 10 10 14.12 20.13 6.01 :0.601 0.601
I 10 10 14.84 . 21.52 6.68 0.668 0.66%
22.6% J 19 10 14.97 2147 6.50 0.650 0.669 26 0650 -+ 100.0 0.669 26 5.1
K 10 10 14 14 - 20,81 6.67 0.667 . . 0.667 .
-L 10 107 14.19 2111 6.92 0.692 0.692
M 10 10 13.58 20.07 6.49 0.649 . . 0.649 )
45.2% N 10 10 14.45 21.90 7.45 0.745 0677 71 0.745 100.0 0.677 71 40
: (o] 10 10 ‘ 14.04 20.41 . 637 0.637 0.637 .
P 10 .10 14.59 21.36 6.77 0.677 0.677
Q 10 10 14.85 20.85 6 00. 0.600 _ 0.600
13.6% R 10. 10 13.64 19.82 © 618 0.618 0.606 2.9 0.618 100.0 0.609 2.9 13.7
- S 10 10 14.49 20.77 6.28 0628 0.628 : .
T 10 10 13.84 19.72 5.88 0.588 0588
U 10 9 15.04 20.40 5.36 0.596 0.536
100% 4 10 10 13.81 19.76 3.95 0.595 0.607 68 0.599 97.5 0.592 93 16.1
w 10 110 15.26 20.97 5.71 0.571 0.571 .
X 10 10 14.70 2136 6.66 0.666 0.666
~ Y 10 10- 14.30. 2044 6.14 . 0614 0.614. )
100% Intake Z 10 10 1445 2038 3.93 0593 0.615 29 0593 - 100.0 0.615 2.9 128
. AA 10 i0 14.15 20.30 6.15 0.615 0.615 . .
BB 10 10 16.01 22.38 6.37 0.637 0637
Qutfall 101: MSD = Munirrum Significant Difference
Dunnett's MSD value: 0.0598 PMSD = Percent Mmimmum Significant Difference
PMSD: 8.5 PMSD is a measure of test precision. The PMSD is the minimum percent difference betwetn the control and treatment that can be declared statistically sipnificant in & whole effluent toxicity t
o On averag, a significant difference occurs for Environmental Testing Soluuons Inc. chronic m\lcxly tests when a loxicant reduces mecphale: growth by 15.5% from the control (detertiined
Intake: . through reference toxicant testing).
Dunnett's MSD vaine: 0.0247 Lower PMSD bound determined by USEPA (10th perccmxle) =9 4%
PMSD: 3.8



_ - Non-treated - _
November 28 - December 05, 2006

Statistical Analyses

Larval Fish Growth and Sorvival Test-7 Day Growth

Start Date: 11/28/2006 Test 1D PpRRCR : Sample ID:. TVa/ Sequoayah Nuclear Plant, Outfall 101 -
EndDate:  12/5/2006 LabID: " ETS-Envir, Testmg Sol - Sample Type: - DMR-Discharge Monitoring Report *
Sample Date: Protocol FWCHR-EPA-82]-R-02-013 ~ Test Species: PP-Pimephales promeks
Comments:  Non-treated T ) - ) . . .
Conc-% 1 2 3 .4
D-Contro} 0.7070 1 0.7260 0.7060 0.6820
113, '0.6440 0.6410 0.6820 0.60i0
22.6 0.6680 0.6500 06670 0.6920
45.2 0.6450 0.7450 0.6370 0.6770
726 0.6000 06180 0.6280 0.5880
100 0.5360 0.5950 0.5710 0.6660
. Transform: Untrans{ormed i 1-Tailed Isotonic
Conc-% NMean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
* D-Contol 0.7053 1.0000 0:7053 0.6820 0.7260 2,556 4 . o 07053 1.0000
*11.3 0.6420 0.9103. 06420 0.6010 0.6820 5185 4 2548 2410 0.0598 06628 0.9397
22.6 0.6693 0.9490 0.6693 0.6500 0.6920 - 2.580 4 14350 2410 00598 0.6628 09397
45.2 0.6770 0.959% 0.6770 0.6370 07450 7139 4 T Lg - 2410 0.0598 06628 0.9397
*72.6 0.6085 0.8628 © 0.6085 - 0.5880 06280 2.944 4 3.897 2410 0.05%8 0.6085 0.8628
=100 05920 . 0.8394 . 0.5920 0.5360 0.6660 9.284 4 4562 2410 0.0598 0.5920 0.8354
Auxiliary Tests Statistic : Critical . Skew Kurt
Shapiro-Wilk's Test indicales normal distribution (p > 0.01) . 0942544222 0.884 0.702791759 0.883183654
Bartietl's Test indicates equal variances (p = 0.21) 7118869305 ) 15.08627224
Hypothesiy Test(1-il, 0.05) NOEC LOEC ChV TU MSDu MSDp MSEB MSE F-Prob df |
Dunnett's Test . . <113 113 0.059831485 0.08483727 0.0074371 0.0012326%4 - 0.0018978 518
Treatiierts vs D-Contiol . .
" Linear'Interpolation (200 Resamples)
Point % . SD 95% CL(Exp) Skew ) :
. 1C0s. . 9.376 16.565 4541 76.887 1.2631 d
1C10 39.355 e
1C1$ ’ 37.608 1.0
IC20 . >100 09 4
ICas >100 .o :
1C40 >100 - ’ 08 1
1Cs50 >100 074
* indicates IC estimate Jess than the Jowest concentration
E 0.6
g 0.5 4
w
& 0.4
0.3 4 .
[} 20 40 60 &0 100 120
; Dose %

Dose-Response Plot

7 Dey Growth
o
n

034

0.2

0.1 ]

0 — . - . —

. B o @ ~ © Q
> - o v o~ =4
< - o~ - ~ .
-3 v v
o .
[a]

.1l
of signilicance
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Non-treated
November 28 - December 05,2006

Statistical Analyses

Larva) Fish Growth and Survival Test-7 Day Growth -

Start Date:  11/28/2006 Test 1D: PpFRCR - Sample 1D: TVA /7 Sequoyah Nuclear Plant, Intake
Eund Date:  12/5/2006 L3bID: ETS-Envi. Testing Sol Sample Type: DMR-Discharge Monutoring Repont
Sample Date; Protocol: FWCHR-EPA-821-R-02-013 Test Species. PP-Pimephales promelas
Comments: Non-treated .
Cone-% 1 2 3 4
D-Control 0.7070 07260 0.7060 06820
100 0.6140 0.5930 0.6150 0,6370
Transform: Untransformed 1-Tailed . Isotonic
Conc-% Mean N-Mean Meun Min Maux CV% N 1-Stat Critical MSD Mean N-Mean
D-Control 0.7052 .1.0000 07053 0.6820 . 07260 2.556 4 07053 1.0000
*100 06148 08717 0.6148 0.5930 06370 2923 4 711! 1943 0.0247 06148, 0.8717
Auxiliary Tests Statistic Critical Skew Kurt |
Shapire-Wik's Test indicates norrnal distribution (p > 0.01) 0.883914053 0.749 T -0.1195042  -0.69030905
F-Test indicates equal variances (p = 1 00) 1.006193519 47.46722754
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates significant dxﬂ'cxcnccs 0.024729467 0.035064824 0.0163805 0.000323917 39E-04 1,6
Treatments vs D-Control ) B
X Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1C0s* 38964 3.006 24.112 63.702 0.8889
iclo" 77928 '
ic1s >100 - 1.0 -
1020 >100 05 ]
1C25 >100 j
1c40 >100 0e
1C50 >100 0.7 1
. uldlCaltS IC estimate less than the lowest concentration )
2 064
=3 -
8_ 0.5 4
@a
ERER
: 024
. 024 o
0.0 SrF = — .
o - 20 40 - 60 80 100 120
Dose %

Dose-Response Plot

7 Day Growth

D-Convol 4

‘100

j-1ai, 0.05 level
| of sighificance

sqn_i1-28-06data



TVA / Sequoyah Nuclear Plant, Outfall 101

Non-treated

Punephales promelm

Daily Chemiéal Analyses

November 28 - December 05, 2006
Chronic Whole Effluent Toxicity Test (EPA 821-R-02-013, Method 1000. O)
Species:

Project number: 2906 Reviewed by: f !h A AAAA
Concentration [Parameter Day 0 Day 1 Day 2 Day 3 Dayd4 . -Days. » ’ Day 6
) Initial Final "Initial Final Initiat Final " Initial Final Initial Final Initial Final Initial Fina
pH (SU) 7.69 7.35] - 7.75 7.03 7.59 7.17 7.82 7.19 7.89 7.22 7.90 7.04 7.65 7
DO (mg/L) 7.7 7.7 7.8 7.1 7.7 7.4 7.6 7.4 7.7 7.3 781 - 71 7.8
{Cenductivity (pmhos/cm) 318 318 315 307 304 300 309
Control P alinity (mg/L CaCO,) 5% 59 58
Hardness (mg/L. CaCOy) 92 86 90
Temperature (°C) 24.6 245). . 245 246 24.7 24.8 24.8 24.5 247 24.6 24.8 2420 24.6 p
pH (SU) 8.00 7.31 7.43 6.92 7.28 711 7.33 7.13 7.44 - 7.13 7.66 7.02 7.38 i
1.3% DO (mg/L) C 17 7.7 7.8 6.9 7.6 © 7.3 7.8 7.2 7.8 7.3 8.1 ’ 7.0 8.1
- {Conductivity (umhos/em) 301 304 295 286 289 284 290
Temperatire (°C) 24.8 24.2 24.7 24.5 24.8 24.8 24.8 24.5 24.7 24.4| . 24.8 24.5 24.7|
pH (SU) 8.00 7.26 7.42 693 7.271. 7.12 7.32 7.14 7.43 7.141- 7.64 7.02 7.38
29.6% DO (mp/L) 7.7 75 78] . 6.7 76 7.2 7.8 72 78 7.1 8.1 7.0 8.1
’ Conductivity (nmhos/cm) > 287 289 282 275 275 273 277
Temperature ) . 248 242 24.7 24.5 24.8 24.6 24.8 24.4 247 24.4 24.9 " 243 . 24.7
pH (SU) 8.01 7.27. . 7.40% 6.89 7.25 7.14 7.29 7.15 7.43 7.14 7.58 7.07 7.36
45.2% DO (mg/L) 7.7 7.5 7.8]. 6.4 7.6 7.4 7.9 7.2 7.8 7.0 8.2 6.9 _ 8.1
Conductivity (pmhos/cm) 260 ) 261 256 260 248 251 :
Temperature (°C) 24.9 24.2 247 24.7( 24.9 24.9 24.9 24.61 24.7 243 24.9 24.6 24.7
pH (SU) 7.99 7.27 7.39 6.88 7.23 7.13 7.27 716 7.38 7.18 7.56 7.07 7.35
72.6% DO (mg/1) 7.7 7.6 7.7 6.3 7.8 7.4 8.0 7.3 7.8 7.0 8.2 - 7.0 8.1
Conductivity (jumhos/cm) 234 225 222 218 215 218 222
Temperature (°C) - 25.0 243 24.8 24.6 249 24.9 24.9 24.4 24.8 24.6 249 242 247
pH (SU) 7.97 7.29 7.40 6.89 7.20 7.15 7.22 7.16 7.38 7.18 7.49 7.17 7.32
DO (ng/L) 7.7 7.6 7.7 6.2 7.9 7.4 8.2 7.2 8.0 7.01 8.2 7.3, . 81
Conductivity (jumhos/em) 189 190 192 185 188 189 192
100% Alkalinity (mg/l. CuaCO;) 66 66 66
Hardness (mg/l. CaCO,) 78 86 30
Total-Residual Chlorine (mig/L) | <0.10 <0.10 <0.10
Temperature (°C) " 25.4 24.6 - 24.9 24.6 25.0 25.0 24.9 24.4 24.8 24.6 24.9 24.1 247
H (SU) 7.95 © 7.30 ©7.39 6.91 7.17 7.16 7.20 7.19 7.32 7.11 7.441 . 7.08 7.32
DO (mg/L) 7.7 7.7 - 7.9 6.6 2791 7.5 8.2] . 7.5 8.0 7.1 8.2 ‘7.4 - 8.2
Conductivity (pmhos/em) T 191 192 191 184 189 188 - 192
100% Intake JAlkalinity (mg/L CaCO,) 65 67 64
- IHardness (mg/L. CaCO;) 80 84 80
Total Residual Chlorine (mg/L) <0.10 <0.10 . <0.10
. |Temperature °C) 25.0 244 24.7 24.6 25.0 24.9 24.8 24.4] 248 - 244 24.9 24.3 24.7



Species: Pimepha[es'promelhs _
Client: TVA /Sequoyah Nuclear Plant - Non-treated

Daily Chemistry:

Lnvironmenial 1 estung SV, 11ue.

Date:

H.28.co

Analyst
Concentration Parameter
CONTROL pH (S.U)
DO (mg/L)
Conductivity
(pmhos/cm)
Alkalinity
{mg CaCO,/L)
Hardness : 2 “ ’_
(mg CaCO,/L) S ~ Lt
Temperature (°C) ML 24-S Mg YL 24.1 24.8
‘ pH (S.U) .00 3.3 .43 LAz 220 1 2l
11.3% DO (mg/L) EX 9.3 P ©9 *ro 3.
Conductivity : B N e ' Rt
(pmhos/cm) 30‘ P M ST 9&6?-5 S G
Temperature (°C)- 4.8 .2 4L . S . ¢ ™ .8
_ pH (S.U) 8.00 9.2 9.Up 93 .22 242
22.6% DO (mg/L) ik 15 2.6 L. 3 Yo 7.2
Conductivity BTl IR PR
(umhos/cm) 2073 Ao4 ‘ 362 leiE
Temperature (°C) 9.8 | - .7 24 -§ 2% 4.6
. pH (S.U) 8.0! ! 9. v.0a .25 | %A
432% DO (mg/L) 3.3 b4 L 3.
Conductivity j&,ﬁ IS s L
(umhos/cm) A0 A5l [EREEE
Temperature (°C) 24.9 24.1 M .4 4.4
o pH (S.U) 11 .86 3.22 3
72.6% DO (mg/L) 2.7 b,3 2.8 . Y
Conductivity . *“ . '5‘ S O TRS
{(umhos/cm) A S ’ TGS GAS- SRR I
Temperature (°C) 15.0 PRES 4.8 ™. b ™ .] wg -
pH (S.U) 74937 1| 329 240 | woa 2.20 905
100% DO (mg/L) 24
Conductivity // .
{pmhos/cm) IBG\J 19
Alkalinity
(mg CaCOy/L) . Lo
Hardness 8
(mg CaCO,y/L) 2 : oy
“TR chlorine ]
< 0.
(mg/L) <0 ° e
Temperature (°C) 1S.0 15.0
| eHE 0 21| Al
100% Intake | DO (mg/L) 329 3.5
A Conductivity 3 > ; 3 .
{pmhos/cm) 1] 3
Alkalinity '
(mg CaCOy/L) L1
Hardness
{mg CaCO;/L) : 84
TR chlorine RIS ' ’
e L. :
(mg/L) <0./0" A | <010 . Hrenay
Temperature (°C) 25.0 15.0 .9
Initial Final Initial Final Initial -|  Final




- Environmental Testing Solutions, (nc. , o -

Species: Pimephales promelas ' ' Date: /1-28.00
Client: TVA /Sequoyah Nuciear Plant - Non-treated
Analyst
Concen- Parameter -
tration :
CONTROL | pH(S.U)
) DO (mg/L)
Conductivity JRE
(pmhos/cm) ¢
“Alkalinity s
(mg CaCO,/L) Bl
‘Hardness S g S
(mg CaCOL) 3 [auE S| 00 Haae
Temperature (°C) - 4.8 4.5 -] P Ny 24. R A W
_ H(SU) . . 3.33 ERE) RN EENE b .02
11.3% DO (mg/L) ‘ .6 2.2 2.6 - 8 o
Conductivity R PR N TR
(pmhos/cm) : 2)6(0 1 A ”’qu 3 A 264 S oy
Temperature (°C) 2.8 |l 4.5 247 2. 24. 4 EIVIES
pH (S U.) 232 || 24 3432 |+ | Qe 202
22.6% DO (mg/L) .o 3.2 i 9.1 8.1 9-0 .
Conductivity i ] B by RSl AR DN
{umhos/cm) 3’45 A AYS ugi s 371‘5 SRS 3 9?? N
‘Temperature (°C) P AN 4. ™A ™. 4.9 w3 14.7 .2
- pH (S.U) 259 I 345 1 94 20y 256 20% | 23, 22
 452% DO (mg/L) 249 2.2 3.6 26 . . , - S5
| Conductivity - R - i
(pmhos/cm) 8(170 B ade SNl
Temperature (°C) 244 M. 4.0 MN-3
pH (S.U) Yk Tl 38 | 2.8
72.6% DO (mg/L) | 8o 2.3 2.6 }.0.
Conductivity ST ~ R
(umhos/cm) s R AlS 3
Temperature (°C) 4.4 JL 24 .4 24.8 Wb
o |pHEUY | 23a | 21 | 438 | 7.8
100% DO (mg/L) 8.2 2.2 6.0 - 9.0
’ Conductivity - KRy TSRS
(pmhos/cm) ]99 ] 180 .
Alkalinity e
(mg CaCOy/L) kb
Hardness
(mg CaCO,y/1) { - go. 5
TR Chlorine (mg/L) R <010  [BEE
Temperature (°C) 244 2.2 | W.G . .
L pH (S.U) 2.9 | 222 | 2.4 3.4 .08 7.32
100% | DO (mg/L) ‘ ' - ,
Intake ) 1.5 8-0 ey &2 Q‘J - Q.2
Conductivity 3 SR : s J
(pmhos/cm) 186} A )66 192
Alkalinity Y
{mg CaCO,/1) ‘dq 5
Hardness S ‘ e
(mg CaCO;/1) 50 SERECTR NGO
TR chlorine (mg/L) <2010 |® e R i '
Temperature (°C) . 8 24 .¢ Y. & 24,4 1 4.3 W.3 4.7
: ' Initiaf Final ~ Initial j Final, Initial . Final Initial



|

Environmental Testing Solutions, Inc.

Page lof 7.

<

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

Client: TVA

Facility: Sequovah Nuclear Plant

" NPDES #: TN 0026450

County: Hamilton

Treatment: Non-treated

Outfall: 101

Project#: saclo

Dilution preparation information: Comments: .
Dilution prep (%) 113 22.6 452 72.6 100 :
Effluent volume (mL) 2825 3@?{( 1130 1815 2500 |

Diluent volume (mL) 2217.5 21413;;' 1370 685 0

Total volume (mL) 2500 2500 2500 2500 2500

Test organism information: Test information:
Organism age: < A-Houwl S oD Randomizing template:  |oARGR
Date and times organisms W-21-0b VI8 TO 20 {ncubator number and : '
were bom between: ' shelf location: . LA\
Organism Source _ Cups; S.6, 8,113, YCT batch: 0 -cYol
Culture board: \l-21-0WA | 8,20 21,2215 -
Transfer bowl information: | pH = 54,1% - Temperature = 4.S | Selenastrum batch: 1130 -
Daily renewal inforr}:arion:
Day - Date Test initiation, Control water .Sample numbers Analyst
renewal, or batch used used
termination time
N e 1042 W2LpOeA | oLnziolsword 4
1 ' ~
rA-o- 0455 -2b-0le A | OLWZ1.0\wO2L 45}\
? - 3p-0he 6450 I 2edefs | ouuza.cnase| A\
3 12-0-0L 04ast 1\-20L 6 0L 28. 0108 A_\
¢ 12-01-Oo 044S It 20 B | Det20t.0v Noz | 7 gL
> n.o3ob 0452 12010 A | 06120101 + 02 d\ '
6 12-04-0b 041 -01-0A | ok2ol.6t~N0L d&
7. . - ¥
11-05-0b 0954 :
Control information: T T 2 [ ecevunes e | Summary of rest endpaints:
% of Male Adults: _ , o?. | or, <20% 7-day LC50 >10Q7
% Adults having 3" Broods:. | Joo?s | /00% 2 80% NOEC _ 106%
% Mortality: ol o7 <$20% LOEC >(007.
Mean Offspring/Female: 282 | 1.6 | 21500ffspring/female | ChV > 1007,
% CV: . ' ’ 6. 07| 47 <40.0% 1C25 > 1007

AN



‘Environmental Testing Solutions, Inc.

Specxes
Client:

Ceriodaphnia dubia
Sequovah Nuclear Plant - \Ion treated

Date:

)-dk W\ 280\ A

~ Survival and Reproduction Data

CONTROL -1
. Replicate number
Day 1 2 3 4 5 6 | 7 | 8 9 [ 10
1 Young produced oRIe) @) O Q 1 0 J O O ) O
Adult mortality G e N R Y S k.-
2 Young produced ®) O ®) @) O O e O O O
Adult mortality L AN R AU I W - | —
3 Young produced O O O 'S O O e O Ke) Q
Adult mortality - L\ N S W [ (- [ (- [N S NN
4 ~ Young produced = d <\ & ey 2 < 3 S . L(
Adult mortality __ w_ [ |- [ L (N _ (- —
5 Young produced ol O @) @) O O O Q O O
Adult mortality 1 . w | - 1\ | N B L (I
6 Young produced q 1\ V72 1Ol (0D O "2 10 13 |\
Adult mortality k, O e - A w | U (- (.
7 Young produced ) |Z—‘ s 14 9 ad Y2 1o 1S
Tatal young produced > 27 1 al 2e 28 .2_1 28 29 2‘] 50
“Final Adult Mortality \_ U [ _ [ . . |- - _
X for 3" Broods X [ O > < > | XX | < ><
Note: Adult monahty (L = live, D = dead)
Concentration: = .
% Mortality: o)y &
Mean Offspring/Female: 28 .
conc: 11.3% Survival and Repr_odz)ction Data
Replicate number . .
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced | (O @) &) O @) O O O O O
~Adult mortatity [ L L\ \_ [\ (- (- _ — —
2 | Young produced ) O O O O O O Ol O O
Adult mortality L [ L . LN S [T R _ (-
3 Young produced O O O O e) O O O O O
1 Adultmoraality | - \__ ol w |- _ [ [ wlow (S
4 Young produced q 4 3 s s N .| Y Y L&
Adult mortality U W] O] u e - [
5 Young produced -, O e O &) O O 8! 6] a @]
Addltmortality | T (. 1 L N\ - |- \_
6 " Young produced q 'L V2 10 10 W\ 13 10 vy
Adult mortality (- | T U | L - _ p (-
7 J Young produced vy 4|13y 19 L | 1y I8 g
Total young produced > | 28 32 29 28 32133 28 29 29
Final Adult Mortality: L | _ (- N .
Note: Adult mortality (L =live, D = dead) ' o ‘ ' '
’ ' ’ 1 Concentration: -
% Mortality: oG
Mean Offspring/Female: 2.4
% Reduction from Control: | ~4. 3%




L A

Environmental Testing Solutions, Inc.

Speciés: Ceriodaphnia dubia

Client: Sequoyah Nuclear Plant - Non-treated

conc: 22.6%

Date: _ 1\-2% -0

Survival and Reproduction Data

Replicate number

Day i 2 | 3 4 5 6 7 8 9 10
1 Young produced O O O O O O o O @) @)
“Adult mortality Clo T e b UG
2 Young'produced (@) (&) O @) O | O @) O &) O
Adult mortality !l (- w _ (U A S B WU B (-
3 Young produced @) o 0O O 1 O (®) O O Q)
» Adult mortality L _ | A . (W [ - - w
4. Young produced ‘ 3 '\.\ q < .| q [ 4 g4 | S
Adult mortality RN [ [ (- | - (. (-
) Young produced O O O O O O O OIRIEKS) O
Adult mortality - — [ L__ | (U w (R B L
6 Young produced Yo [rA e 135 (W it i 12, 1O \ 2
.Adult mortality - _ (. (W G N — | . (- (-
7 Young produced \ L WS 1S T AN NS U B 1\ \S 17 v
Total young produced 29 306 29 |32 | 29 | 3\ €)) 31 % 3\
Final Adult Mortality [ - _ S R - [ o v 2y |-
Note: Adultmortality (L = live, D = dead) ) )
Conceritration:
% Montality: 07,
Mean Offspring/Female: 30.3
% Reduction from Control: | - 1,47,
" cone: 45.2% - Survival and Reproduction Data
: Replicate number :
Day _ 1 2 3 ) 5 6 7 [ 8 9 10
1 Young produced D) S O OO @) O Q O @)
Adult mortality L . ol w | [ |- (. (- A\
2 Young produced O O O O O FeR e O O 10O
Adult mortality ] w L_ L . (. [ — [ L
3 Young prodiced @) &) @) O O ') @) O O O
Adult mortality [ . [ (- (- w U [ G (S W W
4 Young produced ¢ 4 - s d s d Lo q Y S
Adult mortality L_ - o L (- (- (W |- o
5 Young produced O s 8} Al OF O O O @) O
Adult mortality [ wo | |\ [ - [ - (W - [
6 | Youngproduced A o EN oY 10 10 t2 1l 3] 10
Adult mortality L. L_.‘ (S R _ |- (- (G o S I
’ 7 | Youngproduced [P RN 6 { 'y \‘1 \¢ 4 v (S IS kl
Total young produced 3} '32_ 3\ 32 29 | 2% 50' 30 27 ' 24
Final Adult Mortality . (- _ | | L\ U - | \__ \__
Note: Adult mortality (L = live, D = dead) ' '
‘ Concentration:
% Mortality: o7,
Mean Offspring/Fermnale: 3p.4
% Reduction from Control: | - 1,87,




Environmental Testing Solutions, Inc.

Lane vouL g

Species: Ceriodaphnia.dubia

Client: Sequoyah Nuclear Plant - Non-treated.

cone: 72.6%

‘ Surw’va[ and Reproduction Data

Date: __1\-28-0l

Replicate number .

Dav . 1 2 3 4 5 6 | .2 8 9 10
1 Young produced O O] O O O O OO O @)
Adult mortality - o] W] |- |- — - —
2 Young produced o ) O O O O O O O O
Adult mortality YR - [ S
3 Young produced o ) (@) O O O .1 O ®) 6)
Adult mortality [ B L VS R e -
4 Young produced o s VA < L-\ : o | S < Y g o
" Aduli mortalify A (. o | (- (- — (o LS R W
5 Young produced v o O O | O [tz O (3 | @)
‘ Adult mortality _ w - [N — | (- (- L I
6 Young produced O 3500\ V2 O @) Wl ) O vl
Adult mortality . | U (W (. L L\ _ .
7 Young produced ' 1 |L\ }L{ [ 6Y 1o s (R 1S 3
| Total young produced >3 as 3\ 30 2% 34 33 3&3' 30 2k
Final Adult Mortality oo \_ \_ _ \__ \_ _ L
Note: Adult mortality (L = live, D = dead) L )
- - ' Concentration: ,
% Mortality: : 07,
Mean Offspring/Female: 31
% Reduction from Control: |~15.3%.
cone: 100% Survival and Reproduction Data
: Replicate number
Day 1 2 3 q .5 6 7 8 9 10
I | Youngprodueed | O O I O O 1 O Ol ] OlOolo.
Adult mortality | G O S N L (. 1 } (. [ R S R
2 Young produced @) O o410 O 10O 1O @) O (@)
Adult mortality N [ L A L. (- (- L. [ (-
3 Young produced ) O 1 O O @) O O O &) e
- Adult mortality (. - (G w _ w B I 1 (.
4 Young produced < k—\ | = Ll S b u S
- Adult mortality oW R T R B W - w R (G I
5 Young produced otz o I} O 0O O 0O '®) O
Adult mortality - (W (- (S (. |- [ [ |
6 Young produced V2. O D 13 1l (2 |1l I 110 O
Adult mortality T W v | [ N (W D
7 "Young produced lq TS | 1, 1S 1S 118 l‘-l 17, 1S ‘4
| Total young produced 3t {3V {20 |23 | 30 |26 | 20-0"37 ] 29 { 32
Final Adult Mortality (. \_ N - N N -
Note: Adult mortality (L = live, D = dead) ) )
o Concentration: _
% Mortality:, . oY A
Mean Offspring/Female: 31.9
% Reduiction from Controt: | ~13,1%%

-




Environmental Testing Solutions, Inc. ’ ; ‘ Page 5 of 7

Species: Ceriodaphnia dubia

Client: Sequovah Nuclear Plant - Non-treated Date: \-28-0
,CONTROL -2 Survival and Reproduction Data
Replicate number .
_ Day 1 R 5 .6 7 8 9 10
1 Young produced @) O ) O. Q) O 6) Q OO
Adult mortality L/ A (. L,_ [ |- . L— |- = [
2 Young produced ) O O ®) O O O O O ®)
Adult mortality | = [ | _ | L |
3 Young produced O O O O O ) O .| O @) O
Adult mortality w (U _ (- [ (U U . [
4 “Young produced R 3 S 3 q D S o < 3
Adult mortality (o |\ R S | L, | | L) — _
5 Young produced 1 @) o O O O (&) O O [\
Adult mortaliry (- A (W w { U C [ L - w
6 Young produced O 1O PO 4 VZ 10 9 W 110 (@)
Adult mortality — _ (. (. _ — _ _ (U
7 Young produced |y V2o \ 2 V6 LU S o 3. \\-\ W\
Total young producevd 28 125 25 2% 30 26| 30 Z8 28 28
Final Adult Mortality [ R - - - -
Note: Adult mortality (L =live, D = dead) : B
Concentration:
% Mortality: O
Mean Offspring/Female: 7. b
conc: 100% Intake ‘ Survival and Reproduction Data
. - Replicate number
Day ] 2 3 4 S 6 -7 8 9 10
1 Young produced O O O O O O OO 6 10O
Adult mortality wlwl wutlu [ w o | (N
T2 Young produced :Q O O O @) O O 1O O Q)
Adult mortality |G _ (- (- (- (- [ (-
3 Young produced O O - ) O O O O O O10
Adult mortality __ (. (W (. (- - (- | (S R
4 Young produced | L\ < d Y \] ) | 4 S -
“adulemortatity {0 | | L | L [-w (U (S G
5 Young produced '3 O . 2 V2 O 1\ 3112 v O
Adult mortality (. w e L oo v W w L__
6 Young produced O v\ O O A O O O | . O 11 O
Adult mortality w L_ | L LU wliw e w
7 Young produced 'S 13 lq 11 v ) o 1 S, \S
Total young produced .32 28 | 31 <3 -9 28 27 30 3l 30
Final Adult Mortality L O A I O S
Note: Adult mortality (L = live, D = dead) . ' '
Concentration:
% Montality: h 0T

| Mean Offspr'mg/Femaie: 0.4

% Reduction from Control: | _10.1%



TVA/Sequoya

Verification of Ceriodaphnia Reproduction To;alS-

November 28 - December 05, 2006

h Nuclear Plant, Outfall 101
Non-treated

Controi-1 )
. Replicate number .
Day T T2 T3 7415 1678 75 Tw] T
1 0 0 0 0 0 0] 0 0 0 0 0
2 0 0 0 0 |0 0l o 0 0 0 0
3 0 0 0 0 0 0 0 0 {0 0 0
4 3 4 4 4 4] 3 4 | 3 3] 4 36
5 0 0 0 0 0 0 0 0 0 0. 0
3 s iyl zbwlwliw[w]iw{i3]in 108
7 Bl sl el a1z 16] 1313 138
Tatal 25 [ 27 b AL f 28 [ 28 [ 27 [ 28 29 [ 29 | 30 282
11.3% .
Replicate number
Day TTT T T s R EREEETE R
1 0 0 0 0 0 0 0 0 0] 0 0
2 0 0 0 0 [0 0 0 0 0 0 0
3 0 0 0 0 ol 0o o 0 0 0 0
4 4 | 4 3 5 5 6 4 1 41 4] a 43
B 0 0 0 0 0 0 0 0 0 0 0
6 s lrjrjwiw{unlntolnln 109
7 Bl 11|13 15]16] 14| 1a ]| 14 142
Total 26 | 28 | 32 | 29| 28 | 32 | 33 [ 28 | 29 [ 29 294
22.6%
Replicate humber
Day T {23 [ 4 . ST [ 71819 0]
1 0. 0 0 Q 0 0 0 0 0 0 0
2 0.l o 0 0 0 0 0 0 0 0 0
3 0 0 0 0 [ 0 4] 0 0 0 -0
4 3 4 4 5 4 4 6 4 4 5 43
5 0 0 0.1 0 0 0 0 0 0 0
6 w2l {1t 112
7 6l isTuajallel s 7] 148
Total 29 130 | 29 | 321 29 | 31 [ 30 [ 31313t 303
45'-20/0
. : . Replicate number
Dy T T T s s T s g 1o
1. 0 1.0 0 0 0 4 0 0 |0 0 0 0
2 0 0 |0 0 0 0 0V 0 0 0 0
3 0 0 0 0 0 0 0 0 0| 0 0
4 4 I a s 4 | s 3| 6. 4 4 5 45
5 0 f1af o1t o 0 0 0 0 0. 25
6 iyl o w2zl i] 3o 50
7 1614 B3 17lwliellis]i1s] 4 144
Total - § 31 | 32 |30 | 32 {29 28 {30 30| 32 { 19 304

72.6%
g Replicate number
Day 1127374 P5 T 17185 Tio] ™
1. 0 0 0 0 0-] 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 4 S 6 4 4 6 5 B 4 |- 4 47
5 nio 0 0 0 {12] o0 13 {111 0 47
6 O {3 i) o1l o 0 11 68
7 Bl 1714l 1a]a]i6] s 18] 15|13 149
Total Y 28 | 35| 31 | 30 | 28 | 34 [ 31 | 36 | 30 | 28 311
100% .
Replicate nunmiber
Day T 1 237 4 i sTs] 718 9 T T
1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 5 4 4 5 4 6 5 6 4 S 48
5 o121 0 0 0 0 0 0 0 | 13 25
6 121 0 ot |yl jiwl o 93
7 Mlaslt el iststis]al17]15] 14 153
Total 3 {31t 30333083630 37] 2] n 319
Control-2
Replicate humber
Day T T2 5] ¢] s 6] 78 9 o) T
1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 i
3 0} o 0 0 0 0] 0.0 00 0
4 4 3 3. 3 4 3 S 4 4 |3 36
5 Ii{o 0 0 0 0 0 010 1 22
6 0 J10]10] 9 12 10] 9 TR 81
7 Bl il B[] 13]14] 14 137
" Total 28 (25 ({25 ({ 28 {30 {26 30 ] 28 {281/ 28 276
100% Intake
Replicate number
Day T T2 313|567 ]85 Jw}) W
1 0 0 0 0 0 0 0 0 0 0 0-
1 0 0 0 0 0] 0 0 0 0 0 0
3 0 0] o 0 0] o 0 0 0 0 0
4 4 4 5 4 4 4 31 4 4 S 41
s 13 ¢ 1212 ) o w2l o £5
[3 0 T 0o [ 2] 0 0 ] 0 10 33
7 ist i3t linliela]is]is 145
Tatal 32 [ 28 [ 30 [a3 029 b2y | 32 [ 30 ] 31 ] 30 304




TVA / Sequoyah Nuclear Plant, Outfall 101
- Non-treated _
November 28 - December 05, 20006

Chronic Whole Effluent Toxicity Test (EPA—821-R-02-013, Method 1002.0)

Species: Ceriodaphnia dubia *

Quality Control

Verification of Data Entry, Calculaftions, and Statistical Analyses

Project number: 2906 : Reveiwed by: / q/wﬂ,
Concentration s Replicate nuinber Survival | Average reproduction Coeffcltnl of | Percent reduction fi
(%)' ) 1 . 3 4 5 6.1 7 ‘8 9 10 (%) (effspring/female) variatior_\ (%) pooled controls (%
Control - 1 25 S 27 31 28 281 a N 27 28 ! 29 - . 29 30 100 f 28.2 6.0 Not applicabl(
11.3% 26 28 32 29 .28 32 B % 29 29 . 100 29.4 ' 76 D43
22.6% 29 30 .29 32 - 29 3t 30 31 3 31 100 303 '_ 35 -74
45.2% -3 32 3 32 29 28 | - 30 ©30 . 2 29 100 - 304 4.7 -7.8
72.6% 28 35 31 30 28 34 3 36 30 28 100 311 . 9.5 -10.3
100% 31 31 ©30 33 30 36 30 37 | 29 - 32 100 319 8.4 -13.1
Control - 2 28 25 25 28 30 26 30 . 28 28 28 100 . 27.6 6.4 Not applicabl
100% Intake 32 28 31 33 29 28 32 30 3 - 30 100 304 - 5.6 -10.1
" Qutfall 101: . . -MSD=~ Minimum Signiticant Difference
Dunnett's MSD value:- 2.166 "PMSD = . Percent Minimum Significant Difference
PMSD: 1.1 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the contro! and treatinent that can be declared statistically
. significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing Sotutions, Inc. chronic toxicity tests w|
Intake: a toxicant reduces Ceriodaphnia reproduction by 9.6% from the control.
Dunnett's MSD value: 1.353 Lower PMSD bound determined by USEPA (10 perccnule) 11%.
PMSD: 4.9 "

Upper PMSD bound determined by USEPA (90 percentile) = 37%.

"The lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 laboratories for Ceriodaphnia repnoducuon in chlomc
- reference toxicant tests.

USEPA 2000 Understanding and Accountmg for Method Varmbxluy in Whole Efﬂuem Toxicity Apphcauons Under (hc National Pollutant Discharge Elimination Program. EPA- 833 R-00-003. US Environmental Protection
Agency, Cincinnati, OH.



TVA / Sequoyah Nuclear Plant; Outfall 101

Non-treated

‘November 28 - December 05, 2006

Statistical Analyses

Ceriodaphnia Survival and.Reproduction Test-Reproduction

D-Control

113 4

226 4
45.2 4

100

Start Date:  11/28/2006 Test1D: CdFRCR Sample 1D: TVA/ Sequoyah Nuclear Plant, Outfall 104
Bnd Date.  12/5/2006 Lab ID: ETS-Envir. Testing Sol Sample Type: DMR-Discharge Monitormg Repornt
Sample Date: Protocol FWCHR-EPA-821-R-02-0t3 Test Species: CD-Ceriodaphnia dubn
Comments' _ Non-treated : :
Conc-% i 2 3 4 ) 6 7 8 9 10
D-Contol 25.000 27.000 31.000 28.000 28.000 27.000 . 28.000 29.000 29'000 30.000 .
113 26.000 28.000 32.000 29.000 28.000 32.000 313.000 28.000 25.000 25.000 '
226 29.000 30.000 29.000 32.000 29.000 31.000 30.000 31.000 31.000 31.000
45.2 *31.000 32.000 - 31.000 32000 29.000 - 28 000 30.000 30.000 32,000 29.000
76 28.000 35.000 31.000 - 30.000 28.000 34.000 31.000 36,000 30000 28.000
100 31.000 31.000 30.000 33.000 30.000 36.000 30.000 37.000 29.000 32000
Translorm: Untransformed 1-Tailed Isotenic
- Conc-% ‘Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Conael 28.200 1.0000 28.200 25.000 31.000 5.981. 10 30.217 1 0000
113 29.400 1.0426 29.400 26 000 33.000 - 7.555 10 -1.267 2.287 2.166 .' RELFIY) 1.0000
226 30300 1.0745 30.300 25.000 32.000 3.496 10 -2.217 2.287 2166 30.217 1.0000
45.2 30.400 1.0780 30400 28.000 32.000 4.703 10 <2322 2.287 2.166 3G.217 10000
726 31100 11028 3100 28.000 36.000 9520 - 10 -3.061 2.287 2.166 30217 10000
100 31.900 113127 31.900 29.000 37000 8.418 10 -3.906 2287 2166 30.217 1.0000
Augxiliary Tests Statistic Critical Skew Kurt
Kobnogosov D Test indicates nommal distnbution {p > 0.0§) 0938959122 1 1.035 0.601190678 0.062444516
Bartlett's Test indicates equal variances (p = 0.04) 11.9811039 1508627224 .
Hypothesis Test (1-tsif, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE R-Prab df
© Dunnett's Test 100 >100 <1 2.16619565 0.076815449 16.77666667 4.487037037 0.00559108 5, 54
Treatments vs D-Contro} )
. Linear Interpolation (200 Resamples)
"Paint % SD 95% CL Skew
icos >100
ICi0 >100
1cls >100 1.0
1c20 - . >100 0.9 1
Ic2s >100 0s ] -
1C40 >100 07 ]
1CS0 >100
0.6 4
) 5 Q.5 4
.. 044
- 2 0.3 4
[+4
0.2 {
a1
0.0 -0~ - <
TR I
02 — N — .
0 20 40 Gq . 80 100 120
Cose %
Dose-Response Plot
40
T
r]
1-tail, 0.05 level
_g of significance
3
&
o
10 4
5 4
)

sgn_l1 -28:06data



TVA/ Sequ

- Non-treated

oyah Nuclear Plant, Intake

November 28 - December 05, 2006

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Treatinents vs D-Control

1.353112957 0.049025832 35.2 3.044444444 0.002101165

Start Date:  11/28/2006 TestID: -CdFRCR Sample 1D: TVA/ Sequoyah Nuclear Plant, intake
" End Date:  12/5/2006 Lab {O: ETS-Envit. Testing Sol -~ Sample Type DMR-Discharge Monttoring Report
Sample Date: Protocol FWCHR-EPA-§21-R-02-013 Test Species: CD-Cetiodaphnia dubia
Comunents:  Non-treated )
Cone-% 1 2 3 4 5 6 7 3 9 10
D-Contro) 28.000 25.000 25.000 28 000 30.000 26.000 30.000 28.000 23.000 28.000
100 32.000 28.000 31.000 33.000 29.000 28.000 32.000 30.000 31.000 30.000
: Transform: Untransformed 1-Tailed : Isotonic
Cone-% ‘Mean N-Mean Mean Min Max - -CV% N 1-Stat Critica) MSD Mean N-Mean
D-Control 27.600 1,0000 27.600 25.000 30.000 6.436 ‘10 29.000 1.0000
100 30400 11014 30,400 - 28.000 33.000 5.634 10 -3.588 1.734 1353 29.000 1.0000
Auxiliary Tests - Sutistic Critical _ Skew Kurt
Shapa-Wilk's Test indicates normal distribution (p > 0.01) 0915082724 " 0.368 -0.18624647 -0.98833966
F-Test indicates equal variances (p = 0.92) 1.075757623 6.541089535
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob dr
Homascedastic t Test indicates no significant differences 1,13

Linear Interpolation (200 Resampies)

Point Yo SD 95% CL Skew
1005 >100
Icio >100 ..
s >100 1.0
1C20 >100 09
1C25 >100 0e
e
1C40 >100 07
[Cs0 >100 iy
0.6 A
g 951
g 04q-
»
o 0.3
@
0.2
0.1 4
0.0 p—rrrrr T
R I
-0.2 —r T —y——
0 20 40 60 &0 1007 . 120
Dose % ’
Dose-Response Plot
35 -
p 4
30 4 —
_______________________ I 1-1aif, 0.05 level
222 S of significance
c
5 .
'g 70-1
°
]
5 15 ]
@
o4 -
10 +
5 4
0
g 2
c
3
Q
ja]

sqn_11-28-06data



"TVA / Sequoyah Nuclear Plant, Outfall 101

"Species:

Non-treated
‘December 05, 2006

November 28 -

'Chromc Whole Effluent Toxicity Test (EPA- -821-R-02-013, Method 1002.0)
Cer todaphma dubia

Dail'y Chemical. Analyses .

Project number: 2906 Reviewed by:
Concentration |Parameter Day 0 Day i - Day 2 Day 3 Day 4 Day 5 Day.6
. N Initial . Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Fina
ipH (SU) 7.69 7.35 7.75 7.21 7.59 7.27 7.82 71.36 7.89 7.50 7.90 7.34 7.65] - I
DO (mg/L) 7.7 7.8 7.8 7.5 7.7 7.7 7.6 7.7 1.7 7.8 7.8 7.8 7.8(
: Conductivity (nmhos/cm) 318 318 - 315 307 304 300 309
Control Ty lialinity (mg/L CaCOy) 58 59 58
-|Hardness (mg/L CaCOy5) 92 86 90
Temperature (°C) - 247 25.1 24.7 24.7 24.61. 249 24.8 252 C 247 24,7 24.8 1248 24.6 2
) pH (SU) 8.00 7.35 7.43 7.20 7.28 7.26 7.33 © 735 7.44 7.49 7.66 7.34 7.381 7
11.3% DO (mg/L) ' 7.7 7.8 2 7.8 75 7.6 AU 7.8 7.8 7.8 7.8 8.1 7.8 8.1
: Conductivity (pmhos/cm) 301 304 295 : 286 289 284 290
Temperature (° C) 247 24.8 24.8( . 24.7 248 24.6 24.8 25.0 24.7 25.0 24.8 24.7 24.6 2
pH (SU) 8.00 7.35 1 7.42 7.20 7.27 7.274. 7.32 ©7.35 7.43 7.50 7.64 7.33 7.38 7
22 6‘% DO (mg/L) 7.7 7.8 7.8 275 7.6 77| 7.8 7.7 7.8 7.8 8.1 7.7 8.1
o [Conductivity (umhds/cm) 287 289 . 282 275 275 273 277
Temperature (°C) 24.9 24.8 24.8 247 248 248 © 249 249 24.7 25.0 249 24.8 24.7 oz
pH (SU) §.01 7.35. 7.40 7.2\ 7.25 7.25 7.29 7.34 7.43 7.51 7.58 7.32 7.36 I
52% DO (mg/L) O 77 738 73 74 76 76 79 77 78 73 82
: Conductivity (pmhos/cin) 260 261 256 260 248 251
. Temperature ("C) 24.9 24.8 24.8 24:9 249 24.7 24.9¢ 25.1 24.7 251 24.9 24.8 24.7
pHEW 7.99 7.34 7.39 7:20 7.23 7.26 127 7.34 7.38 - 7.49 7.56 7.35 7.35
’ 12.6% (DO (mg/L) 7.7 79 7.7 7.3 78 75 8.0 7.7 7.8 7.8 8.2 7.7 8.1
Conductivity (nmhos/cm) 234 225 222 218 215 218 222
Temperature (“C) 25.0 248 24.9 24.6 24.9 24.7 249 249 24.8 249 249 248 24.7
pH (SU) 7.97 7.36 7.40 7.22 7.20 7.26) 7.22 7.33 7.38 7.49 7.49 7.35 7.32
DO (mg/L) 7.7 7.9 7.7 7.2 79 1.5 8.2 7.6 8.0 7.7 8.2 7.7 8.1
Conductivity (nmhas/cm) 189 190 192 : 185 188 189 192
100% Alkalinity (mg/l. CaCO,) 66 66 66
Hardness (mg/L. CaCO,) 78 86 80
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 25.2 24.9 24.9 24.6 251 248 25.0 25.0 24.8 24.9 24.9 24.9 247)
pH (SU) 7.95 '7.35 7391 7.21 707 . 7.23 7.20 - 7.41 7.32 - 7.50 7.44 7.33 7.32
“IDO (mp/L) 17 8.1 7.9} 7.6 7.9 7.6 8.2 7.8 8.0 ~ 7.8 . 82 7.8 8.2
. Conductivity (pmhos/cmn) 191 192 191 184 189 188 192
100% Intake |Alkalinity (mg/L CaCO)) 65 67 64
’ Hardness (mg/L CaCO;) 80 84 80
Total Residual Chiorine (ing/L) <0.10 <0.10 <0.10
“|Temperature °C) © ' 25:1 247 "24.7 248 250 247 249 25.0 248 248 249 247 246

x



Envirenmental Testing Solutions, Inc. rage 5 ot

Species: Ceriodaphnia dubia ' Date: _ 112864
Client: Sequovah Nuclear Plant - Non-treated .

Daily Chem istry:

Analvst

Concentration Parameter ST

CONTROL pH (S.U)

: DO (mg/L)
Conductivity -
{pmhos/cm)
Alkalinity _
(mg CaCOs/L)
Hardness
(mg CaCO,/L)
Temperature (°C) w1

pH (S.U.)
113% ° | po(men)
Conductivity
{pmhos/cm)
Temperature (°C)

pH (S.U)

22.6% DO (mg/L)
Conductivity
(pmhos/cm)
Temperature (°C)

pH (S.U.)
45.2% | DO (mg/L)
Conductivity
(umhos/cm)
Temperature (°C)

pH (S.U)
72.6% DO (mg/L)
Coaductivity
(ﬂmhos/cm')
Temperature (°C)

: pH (S.U.)
- 100% | DO (mg/L)

- Conductivity
(umhos/em) (1 87
Alkalinity
(mg CaCOy/L)
Hardness ’
(mg CaCOy/L)

TR chlorine )
(mg/L)
Temperature (°C)

7% |75
a2
Ll

| IR
0.0 (B
5. ! .8

- pH (S.U)
100% Intake -] DO (mg/L)
ooy | 191
. e
limmcacony | 60 0k I
;rrsgfci‘)'qr»i“e <010 Rifs <b.lo_

3.7 7. 3%
24. o

(9}

Temperature (°C) IAYR 24.7 24.7 - 248 25. 0 .7

Initial Final [nitial Final Initial. Final




Environmental Testing Solutions, Inc.

Species:
Client:

Ceriodaphnia dubia
Sequovah Nuclear Plant - Non-treated

Date:,

\W\- 28

-9\"

Dav

Analyst

Concen-
tration

Parameter

CONTROL

pH (S.U)

DO (meg/l)

Conductivity

4 (umhos/cm)

Alkalinity
(mg CaCO;1L)

Hardness
(mg CaCO5/L)

Temperature (°C)

11.3%

pH(S.U)

DO (mg/L)

Conductivity
(umhos/em)

Temperature (°C) -

1S .0

1S5.6 -

N

M. b

22.6%

pH (S.U.)

3,90

.04

338

DO (mg/L).

Conductivity
{umhos/cm)

Temperature (°C)

2.9

3.0

1 273

g

4.9

9.l

,"'i‘ A

4. 7]

45.2%

pH (S.U)

958_;

3.

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature ("C)

1.6

'zs \

Bl
252

4.7

" T26% .

pH (S.U)

.49

733

DO (mg/L) .

1 Conductivity

(umhos/cm)

Temperature (°C)

18

SRR NS

24.9

8.1

A3

24.71

100%

pH (S.U)

f)qé)

A 32

DO (mg/L)

Conductivity
(pmhbos/cm).-

Alkalinity
(mg CaCOy/L)

Hardness
(mg CaCO5/L)

TR Chlorine (mg/L)

Temperature (°C)

5.0

5.0

20,0
.8

4.5

249

9.9

g.|

192

100%
Intake

pHE.U)

320 - |

9.4

132

.50

2.4

733

DO (mg/L)

6z

Conductivity
(umhos/cm)

Alkalinity
{mg CaCO,/L)

Hardness
(mg CaCOy/L)

TR chlorine (mg/L)

:9#

24.9

26

" 25.0

8.0

186G
LY
80
201

{2

7.0

24.&

'zvj‘i .

29 b

Temperature (°C)

Initial

Final

Initial

Fina)

Initial

Final

Initial

Final
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Environmental Testing Solutions, Inc.

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

Client: TVA

Facility: Sequovah Nuclear Plant

NPDES #: TN 0026450

Project #: _ 240b

County: Hamilton
_ Treatment: UV-treated
Qutfall: 101

Dilution préparation information: Comments:
Dilution prep (%) 113 226 | 452 72.6 100 Each concentration was treated’
Effluent volume (mL) 2825 J«}?‘ggﬂ 1130 1813 2500 for 2 minutes with a UV sterilizer
Diluent volume (mL) 22175 M\‘“ .1370 685 0. to remove pathogenic
Total volume (mL) 2500 T 2500 T 2500 2500 2500 interferences.
Test organism information: Test information.:
Organism age: 23,5 to 25735 HoukS od Randomizing template: | &9,
Date and times organisms 1-11-0b OO0 TO WQO Incubator number:
were born between: : - 34
Organism source: ABS Aatrn Pp 1210k | Artemia lot number: B4 1L
Transfer bowl-information: | pH = Temperature = °C | Total drying time: - - HouRSs
1.6b ™ Date / Time in: 172-65.Co | \\WID
Average transfer vo\lume: 5.b 9 ‘Date / Time oul! i2-gyte| 1025
| ) Oven temperature: LO'C
Daily feeding and renewalinformation:
Day Date Morning Afternoon Test initiation, MHS Sample numbers Analyst
feeding feeding time - renewal, or batch used used
time . termination time
O lnaeop | —2 | 1o 'S4 7] WA | oennov oz | 4
! 11.29-0% B30 | 536 - 4S5 N6 A | cbizl.ot%or | R
2 11-20.0% | A8 1s2l 1450 A2brdbB | L1129 Glbok] A
3 120500 AL 1527 NSbL - ZooB | Gl 2R. 01 0d Al
4 l2-0z2-0b 0430 153 | i4sp WUeto® | ObvZol. oV L ‘f\\
> l2-03-00 | 0§17 520 uss 12-g2-06A | 0bilol.otN 6L ,k(
c 8 )z-0u00 0910 | =10 4so 201 0LA | Owizolovvor] A\
T 2050k 1S4 A

Control information: Acceplance criteria Summary of test endpoints:
% Mortality: 07 <20% 7-day LCs, > 0T
Average weight per initial larvae: 0.6l - : NOEC 1007.
Average weight per surviving larvae: 0.66 | 2 0.25 mg/larvae LOEC YI007
- ‘ ' ChVv > 1007
’ ICZS ? 160 7.)




Environmental Testing Solutions, Inc. . . R

Species: Pimephales promelas Date: 11q6.0¢

Client: TVA /Sequoyah Nuclear Plant _UV-treated

Survival and Growth Data

‘Day - CONTROL A 11.3% 22.6%
A B C | D E F G | H 1 J K L

0 /0 Jo | /o | /o IO /é /o Jo | 1O | 1| jo |40

: /010 [ /0 |10 | /O oo {tol ol olto o
,2 /0110 /0| /0 Nl {0 7o |70 {70
> /o {10 L o]0 |0 0| o w0 | /6 10| 0
! io] 10|10 | 1of oo ||l ]io]o
> JO |10 |10 |/ ro |0 |0}/ |ip /0 | 10
6

ol 1o liolioliolo ol ol lio [ |0

7 S . [gecy > - =1 -
S IO |10 f o ofwy) 10 7010 (O |0 |10 /0

A =Pan weight (mg)
Color identification:

puspletran 4,67 [13.99 [13.49 [1U3) IU.OO[I.76{19.09 flo.3) [I1y INT0[14.83 14.5)
nalyst: AT . ' )
B = Pan + Larvae weight . A &1.O5 h .
'(A";ayst UaR - [9033]a0My|aois al.ay «3‘9 a3 14 1a010]aa 87 ao_il} J0Maal13 3[@0

Larvae weight (mg) =A - B ) .
S0 045 [kl |13 645 1138 folbl |G.S% [SAT (Lo |e.20 (109

Weight per initial number

: : : . <
of larvae (mg) L - oY \;7 \)L) % \- L,\D O\,\ 5 o X
= C/1Initial number of larvac | <F \o\)~ \20 /\ AV ':\4) & v ‘7 hi \o,b /\O
: o o o |© o |0 o |0 o |0 o
Average Percent 5 - . B
weight per reduction i : - Co _ . . .
initial | from cantrol 0.bbl O'(“'-‘S,. ' '2'27‘ ) O“o?)s' 5_‘3‘7.
number of (%) . : . . .
larvae (mg)

Comment codes: ¢ = clear, d= dead, fg = fungus, k = killed, m = rﬁissing, sk = sick, sth = unusually small, - S
Ig = unusually large, d&r = decanted and returned, w = wounded. - ’
o ‘ : Calculations and data-reviewed: 6{ :

Comments:




Environmental Testing Solutions, Inc. ' ‘ Page 3 of 6

Species: Pimephales promelas‘

Client: TVA/ Sequoyah Nuclear Plant - UV-treated - Date: //'0?‘80@

Survival and Growth Data
Day : 45.2% ©72.6% 100%
M N O P Q R S T U \Y W X

0 .
10 1o 10 10 1o Jro e | ot oo | /o | 10
! 1ol sol/olioliolio | tolicticoliolio]io
2 16 | o | (0o || /0 w0 |lo | w0l |t
: ' ‘ 3 . -

: (O |10 (/O [(O (/0 [(O (O (/0 | ¢0 |10 ‘O | /0
4 ol 1o fiof ool iofic]o] o]0
> 10 /ol olrofoltol nlolo|ialio]|mn
6 N .

lsojmo ool oo ot (o |0
7 (TN . T &
' /O 1O /0 (O] /0O v/O 40) /O /0] /0 /O 10

' A=Pa.nweight(mg) . -
QUi tray 1390 [I978|iy a0 |31 1433 |14.98 148 i 31 16 4 f1S.33 1430
Analysl LAR : . .

B =Pan+ Larvae welght

8 LQE' © |30.24[30 23}!3 83 [2033 I35 .ao.%n a0 83 ao.c;; al.ol jal.7elaan| @0 Mg

Larvacweight(mg)=A—B' _ I .
A .34 (.64 [s.4D {002 [ SHZ [ S83 (583 L. 30 [L.37 |1.0S |48 1423

Weight per initial number | . ) . -

of larvae (mg) ”J&' O S v NG %4) cb“) )bo : A H < 'L‘J
= C/ Initial number of farvac | o0 | & | &7 |\ | & & A > AT AT v
S L L o 0 SR [N T 0

Average | Percent ' : ) I
-weight per * | reduction -
initial from control 0'.'_5%8 . 10.47, 0.9%S TR-YA 0.L1& 1.7,
‘number of (%) . ' ‘

Comment codes: ¢ =clear, d = dead, fg = funous k=killed, m= mxssmg, sk = 51ck sm = unusua ly small

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

_ . . Caiculations and data reviewed é& '

Comments:

i larvae (mg)



Environmenta] Testing Solutions. Inc. == ' » ' . Pagedof6

S-pecies: Pimephales prbme!as

Client: TVA/Sequoyah Nuclear Plant - UV-treated Date: 1186, Do

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

0 10 176 1o |0

! 0| 0| 0] 0

? 1o |10 |10 |0

3 0 10 0 1.0

'4 o o 1o

> ol 1ol 0|0

6 10 [ (D10 {JO] -
-

IO 11O 1D |10

A =Pan weight {mg)
Color identification:

orange bealcrs - HY95 1408 [14.60 1Y 33
Analyst™_UAR .. .

B =Pan + Larvae weight

(mg) W\BR al Yy a0\, {al.331a1.15

Analyst:

Larvae weight (mg)=A -B
' L) 1608 (LT .82

Weight per initial number A
of larvae (mg) \O\ (;6 \o %’V
= C/Initial number of larvae-| 0 \D e %o

. o o O O

Average. Percent
weight per reduction : .

T initial .} from control Oloqq 2.9 7~.
number of (%) ' .
larvae (mg)

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

Calculations.and data reviewed: %! .

Comments:




TVA / Sequoyah Nuclear Plant, Outfall 101
A UV-treated .
November 28 - December 05, 20006

Chronic Whole Effluent Toxicity Test (EP_A-SZI-‘R-OZ-OU, Method 1000.0)
" Species: Pimephales promelas

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

Project number: 2906.

Reveiwed by: //\ }W—/
]

. Not for Compliance Assessment, Internal Laboratory QC .
Coscentration (*4) Replicate Initial number of |Final nuinber of larvae] A = Pan weight B =Pan+ Larvae |[Larvae weight (mg}f Weight/ Surviving Mean weight/ Corfficient of v?n’lliou Weight / Initial aumber | Mean survival Meap weight / Coeflicient of Perceat reduction {
N Carvae N (ng) weight {mg) =A-B number of larvae (mg)| Surviving number of | (At wetgns pes sursstng of farvae (migj * () Initia) number of | variatiou (s1am=sight control (%)
: larvae (mg) - sunibar ol tonar) (V2) . ) Jarvae (mg) per Inillal suniber uf furvad)
. ()
A 10 10 14.67 2032 5.65 0.565 0.565
Control L 0. 10 13,99 2044 643 0.643 0,661 123 0.645 " 100.0 0.661 123 Not applicab
C 10 . 10 13.49 20.18 6.69 0.669 0.669
D 10 10 14.31 21.94 7.63 0.761 0.763
- E 10 10° 14.60 21.05 6.45 0.645 . 0.645
3% L 10 10 14.76 2214 138 . 0738 0.675 ©63 0.73% 100.0° 0.675 6.3 22
G 10 - 10 14.09 20.70 6.61 0.661 0.661 .
H 10 10 16.31 22.87 6.56 0.656 0.656
| L 10 14.14 20.11 5.97 0.597 0.597
22.6% J 10 S 14.70 2072 6.02 - 0602 0635 82 0.602 100.0 0.635 ‘8.2 3.9
K 10 10 14.83 21.13 6.30 0.630 - 0.630 . -
L 10 10 14.51 21.60 7.09 0.709 . ) 0.709
M 10 10 13.90 20.24 6.34 0.634 - . 0.634
45.2% N 10 10 14.78 20.82 6.04 0.604 0.588 8.9 0.604 100.0 0.588 8.9 10.9
(O 10 10 14.70 19.83 5.13 . 0.513 0.513 :
P 10 10 14.31 20.33 6.02 0.602 ) 0.602
Q 10, . 10 14.23 15.65 5.42 0.542 0.542
72.6% R 10 19 1498 2031 583 0.383 © 0s8s ) 0.383 100.0 0585 6. s
S 10 10 14.99 | 20.82 5.83 0.583 - ) _0.583 . .
T 10 10 1431 . 20.61 6.30 0.630 ; 0.630
U 10 10 14.64 21.01 637 0.637 . 0.637
100% Y 10 L0 171 2176 1.09 0.705 0.678 LX) 0.105 100.0 0.678 8.7 2.7
W 10 10 15.23 22.7) 748 0.748 0.748 . -
X .10 10 1426 20.49 6.23 ! 0.623 X 0.623
Y 10 ‘ 10 14.95 21014 6.19 0.619 0.619
100% Intake 2 10 19 14,08 20.16 6.08 0.608 0644 5.6 0.608 - 100.0 0.644 Y 15
. AA 10 10 14.66 L. 2133 6.67 . 0.667 : 0.667 -
BB 10 . 10 - 14.33 21.15 6.82 0.682 0.682
Outlall 101: ' ) ' MSD= Minimuro Significant Difference . .
Dunnett's MSD value: 0.0949 PMSD = Percent Minimum Significant Dillerence
PMSD: : 14.4 PMSD is a measure of test precision. The PMSD is the minimum peycent difference between the control and treatment that can be declared statistically significant in a whole cfRuent toxicity test
average, a significant difference occurs for Environmental Testing Solutions, Inc. chronic toxicity tests when a toxican( reduces Pimephales growth by 15.5% from the control (determined throug
Intake: . . reference toxicant testing). ’
Dunnett’'s MSD value: 0.0866 Lower PMSD bound deterniined by USEPA (10th percentile) = 9.4%.
-PMSD: BRRES] ' Upper PMSD bound determined by USEPA (90th percentile) = 35%.

The lower and upper bounds were calculated by the USEPA using 205 tests conducted fiom 19 laboratories for Pimephales growth in chionic reference 1oxicant tests. -

USEPA. 2000. Understanding and Accounting for Method Variability in Whote Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-§33-R-00-003. US Environmental Frotection Agency, Cincinnati, OH.



UV-treated §
November 28 - December 05,2006 -

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  11/28/2006 TestiD. PpFRCR Sample ID: TVA/ Sequoyah Nuclear Plant, Outfall 101
End Date:  12/5/2006 ) Lab ID. ETS-Envir. Testuig Sol. Sample Type: - - DMR-Discharge Mon)(ox‘mg Report
Sample Date. Protocol: FWCHR-EPA-§21-R-02.013 Test Species: | PP-Pimephales promelas
Comments”  UV-treated ’
Conc-% 1 2 3 4
D-Control 0.5650 0.6450 0.6690 0.7630
1.3 0.6450 0.7380 0.6610 0.6560
226 Q5570 0.6020 0.6300 0.7090
45.2 0.6340 0.6040 0.5130 0.6020
72.6 £.5420 05830 0.5830 0.6300
100 0.6370 0.7050 0.7480 0.6230
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical . MSD Mean N-Mean
D-Control 0.66G5 1.0000 0.6605 0.5650 07630 12343 4 . 0.6678 1.0000
113 0.6750 © 10220 0.6750 0.6450 0.7380 6.301 4 -0.368 2410 0.0949 0.6678 1.0000
226 0.63a45 09606 0.6345 0.5370 0.70%0 8.155 4 0.660 To2410 0.0949 0.6345 0.9502
452 ;05883 08906 0.5883 0.5130 0.6340 '3.884 4 1.835 2410 0.0949 0.6170 09240
726 7 0.5845 08849 0.5845 0.5420 0.6300 6.154 4 1.930 2410 0.0949 0.6170 0.9240
100 0.6783 1.0269 06783 - 0.6230 0.7480 8.654 4 -0.45) 2410 0.0949 06170 0.9240
Auxiliary Tests ) . Statistic Critica) Skew Kurt
Shapuo-Wilk’s Test indicates normal distnibution (p > 0.01) 0.98408103 0.884 0.220567588 -0.32046338
Bartlett's Test indicates equal variances (p = 0 82) 2.173702478 15.08627224
Hypothesis Test (1-1il, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE H-Prob © o df

Dunnett's Test 100 .10 I 0.094887324  0.14365584 0.007069367 0.003100361 0.050179361 5,18 |
Tieatments vs D-Control -
- Linear Interpolation (200 Resamples)

Point A SD 95% CL(Exp) © Skew
1C05 I
1c10 >100
icis : >100 ’ ' 1.0
ic0 >100 051
1c25 ) .>100 ]
140 >100 o8
1C30 >100 . o7 4
_ 0.6 4
@
2 054 :
[«
& 04
.o
o 3]

0. 20 40 80 30 100 120 ) .
Dose %

Dose-Response Flot -

z T 1-ail, 0.05 tevel
. :3; of significance
6
Z 044 : ’ .
o . .
™ 0.3
0.2 4
YE
0 v - T —
B « w - ~ W o
=] - o wi o~ =4
c = ~ - ~
o
Q
. a

. sqn_11-28-06data



UV-treated 5
November 28 - December 05, 2006

‘Statistical Analyses

Larva} Fish Growth and Survival Test-7 Day Growth

Start Dale:  11/28/2006 T - TestID: PpFRCR Sarnple 1D: TVA/ Sequoyah Nuclear Plant, Intake
End Date: 14/5/2006 - - LabiD: ETS-Envit. 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 . : o
Conc-% 1 2 3 4
D-Control - 0.5650 0.6450 0.6690 0.7630
100 0.61%0 0.6080 0.6670 0.6820
. Transform: Untransformed ! 1-Tailed Isotonic
Conc-% Mean N-Meun Mean Min Max CV% N t-Stat Critical MSD Mean - N-Mean
D-Control 06605 1.0000 0.5605 0.5650 0.7630 12,343 4 ~ 0.6605I 1.0000
100 0.6440 0.9750 0.6440 0.6080 0.6820 5.594 4 0370 1.943 00856 06440 09750
Auyiliary Tests Statistic - Critical Skew Kurt
Shapiro-Wilk's Test indicates nonnal distribution (p > 0.01) 0.98164469 0.749 . 0.198999913 0.957942952
F-Test indicates equal variances (p = 0.21) X T 5120441614 47.46722754 .
Hypothesis Test (1-uil, 0.05) ; MSDu MSDp MSB MSE F-Prob dr
Homoscedastic t Test indicates no significant differences 0086598793 0.131130965 0.0005435 ~0.003972167 0.723920584 1,6

Tieatinents vs D-Controt .
’ Linesr Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew -
ICos - >100 .
Ic10 >100 . .
1C15 >100 1.0 .-
1C20 >100 o]
1C25 >100 ]
IC40 TooPk100 - . 0.8 4
1C50 >100 N 074
@ 06 4
i)
c
8951
LS
& 044
0.2 4
i ’ ) 0.2 .]
0.1 4 . : . f
00 & = - -
o 20 40 60 80 100 120
Dose %
Dose-Response Flol
o9
0.8 ]
07 , -" 1
L A o Vel 0.05 level
3 of significance
051
[V}
204
8 !
™~ 0321
024
0.t 4
0
B g
2 2
5]
Q .
o

sqn_11-28-06duta



Chromc Whole Effluent Toucxty Test (EPA-821-R-02-013, Method 1000 0)
Specnes Pimephales promelas

TVA/ Sequoyah Nuclear Plant, Outfall 101
UV-treated |
December 05, 2006

November 28 -

Daily Chemical Analyses

Project number: 2906 Reviewed by: E th
Concentration {Parameter g Day 0 Day 1 Day 2 Day 3 Day4 . Day 5 Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Finz
pH (SU) - 7.91 7.31 7.40 7.11 7.42 - 7.14 7.25 7.18 7.38 7.15 7.44 7.14 737 )
Control DO (mg/L) 7.8 7.8 8.1 7.1 7.7 7.4 7.7 7.7 7.7 7.0 8.0 7.8 8.1
ontro Conductivity (umios/cm) 311 307 ' 304 ' 294 295 294 298
|Temperature (°C) 249 24.7 24.6 24.5 24.8 249 24.8 24.6 248 244 249 242 247 !
pH (SU) 791 7.28 7.40 _7.08 7.41 7.14 7.25¢ 7.16 7.36 7.15 7.46 713}, 7.37 )
113% DO (mg/L) 77 79 8.1 68 7.7 74 77 75 78 70 8.0 78 )
= Conductivity (umhos/cm) ‘305 299 291 290 291 288 291
Temperature (°C) ;24,9 24.5 24.7 © 247 24.9 248 249 24.3 24.8 24.3 25.0 241 247
“IpH (SWU) 7.90 7.28 7.39 7.07 7.40 7.13 7.25{" 7.16 7.36 7.14 7.46 ~ 7.3 7.30
’22 6 DO (mp/L) : 7.7 7.7 8.1 6.9 1.7 7.4 1.8 7.5 79 6.9 8.1 7.7 3.0
s Conductivity (umhos/em) ~ 200 284 276 276 277 275 279
Temperature (°C) . 249 248 24.8 24.5 24.9 24.8 24.9 243 24.8 243 249 243 24.8
pH (SU) | 7.90 7.23 7.40 7.05 7.37 7.13 7.24 717 7.34 - 7.10 _7.45 7.13 7.36
45.2%. DO.(mg/L) 1.3 7.6 8.2 6.8 _ 7.8 7.4 7.8 7.5 7.9 6.9 8.1 7.5 8.0
ST Conductivity (jtmhos/cm) 261 258 254 263 254 253 255
Temperature ("C) 2501 - 246 25.0 24.6 24.9 249 24.9 244 248 24.4 24.9 24.2 . 2438
pH (SU) 7.90 7.29 7.38 7.06 7.37 7.13 7.20 7.19 71.32 7.15 7.42 7.09 7331
12.6% DO (mg/L) . 7.8 7.5 8.1 6.7 7.8 7.3 7.9 7.4 7.9 6.8 8.1 7.8 8.0
T - [Conductivity (umhos/em) 230 223 223 220 218 220 224
Temperature (°C) 25.1 24.6 25.0 24.6 25.0 24.9 249 244 248 24.5 249 2422 24.8
[pH (SU) 7.92 729 7.37 7.06 7.35 7.12 7.19 7.18 7.31 7.10 7.42 7.20 7.34
100% DO (meg/L) 7.6 7.4 8.1 6.6 7.8 7.4 7.9 7.5 7.8 6.8 79 7.4 8.0
¢ Conductivity (pmhus/(m)' 194 192 194 190 191 190 . 193
Temperature (°C) 251 244 25.0 24.6 25.1 249 25.0 245 25.0(. 24.4 25.0 24.2 - 2438
1pH (SU) 7.91 7.25 738 6.96 7.16 7.12 7.i6 7.18 7.28] . 7.14 7.37 7.15 7.31
S DO (mg/L) 7.6 7.6 8.0 6:7 7.9 7.5 8.0 - 7.5 8.0{. 6.9 8.0 7.5 8.1
100% Intake Conductivity (pmhos/ciny 195 185 187 i87 188 187 190
Temperature ("C) 25.01 24.4 24.9 24.6 249 24.7 24.9 L2434, 248 24.5 25.0 243 . 248




Environmental Testing Solutions, Inc.

rage > ol o

Species: Pimephales promelas Date:  /1-28.0k
Client: “-TVA / Sequoyah Nuclear Plant — UV-treated '
Daily Chemistr;y:
Day
. 0 B! 2
. Analyst ]
Concentration Parameter
CONTROL | pH(S.U)
DO (mg/L)
Conductivity
_(gmhos/cm)
Temperature (°C)
pH (5.U) ] 9. ]
11.3% DO (mg/L) 2.2 EX 8.1 .0
tivity — 7 Rt 2
(amhosem) 305 4 * 299 |l
Tempefature (°C) 4.8 NS 4.7 R W
pH(SU) 2490 126 3. 39 203
22.6% DO (mg/L) 2.3 Y A b
Conductivit Y v Ay
J(;n:]hos/cm)y B A0 & Aod IR
Temperaturé (°CY 1.9 M. & i -£ - WS
pH (S.U.) 29 - 1.23% 2.d0 s
" 45.2% DO (mg/L) 2.9 RXe) 0.7 i .8
Conductivit y ' LB ~ o [ReBaar
| Gumhosrem) A Sy 450 I3de
Temperature (°C) 150 . 15.0- W b
pH(S.U)’ 290 2.29 1.28 2.0
72.6% DO (mg/L) 2.6 5 o1 .3
) Conductivit 7 TR
(umhos/chy @ .50 Az 5 LA
Temperature (°C) PANa WU b 5.0 4. b
TP (S.U) Ta7 T 220 1 933 | 200,
100% DO (mg/L) 20 '9,.}-] 8.\ ©
Conductivit Y g Ny
"(Emhos/cm)y IQVl I S [ 72 SRR
Temperature("C) 253 ’ ‘L\l.'—{ ?S. 0 RUN
S pH (S.U.) 719/ Y 3o +.39 | bap ey
100% Intake | DO (mg/L) Fw Ny 9.0 0. 1.9
nductivit — $ : - 5 ’
fomhos/[clml)y IQ‘O s ] 185 BTN l@’}'
|} Temperature (°C) 1S.0 4.4 4.9 d. G 24.9
’ [nitial Final Initial Final “Initial




Environmental lesting dolunions, inc.

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

Date: . //-38.0%

Dav
3 4 6
Analvst BA- 14 ' they. :
Concen- Parameter SR SRR S
tration . § % IHERA
CONTROL | pH(S.U) 1.4 .16 736 , ).4d
DO (mg/L). 4 7 17 1o | o
Conductivity : ? : e ) -
(pmhos/cm) aq"‘i 3 ﬂ"o‘b ks 3‘0“\[
Temperature (°C) 4.8 MG w.® 4.4 24.9.
A pH(S.U) | .as 9.1 Q3 | 5 N4
11.3% DO (mg/L) *13 15 1.6 9.0 Q8.0
Conductivity 3 ‘
| (umbhos/cm) - . a\qo ﬁq I : 0766
Temperature (°C) 2.4 SV 4.8 4.3 15.0
Uy 225 | Qe 230 | #49 | YHe
22.6%  |.DO (mg/L) ERZ 9.5 24 LA GA!
' Conductivity ‘ U _
(umhosfem) X ezl EXE
Temperature (°C) .4 S R -3 24.9
H (S.U.) .44 203 | 234 | 3.0 4s
45.2% DO (mg/L) 1.8 . oY’ 0.9 8.1
Conductivity : '
(pmhos/cm) 9)‘&5 255
_'fé@erature °C) 44 . 4. 4. 4
pH(S.U) 2.30 2.9 3.32 245 142
72.6% DO (mg/L) 39 4 134 0.8 8.1
Conductivity . .
(umhos/cm) AA0 Ao : 2320 :
Temperature (°C) 4 4 24.4 24 ¢ 24-S 4.9 . . .
pH(SU) 2.19 219 ] 23l | 3.0 42 | 220 | 34 1924
©100%  |.DO (mgl) 249 ] 25 1.8 L8 34 . ‘ , ,_
1 Conductivity . ‘ A Iq ' ApCSRsT I -.«3
(pmhos/cm) B HO : i l A0 Ao Ay
Temperature (°C) 5.0 4.5 25.0 2. 15.0 24, 2 .
SH(S.U) 21 1e 920 | 444 192372 | 415 193] 2.24
100% DO (mg/L) — : -
Intake . 80 . 7.5 o (”g 8o, 2.5
Conductivity : . . e - SRS
(umhos/cm) ¥ 180 FEN: =
Temperature (°C) 714:9. 4.3 4. % Y.< S. 0 24-3 -
“Initial Final Initial Final . Initia) Final Initial Final
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Total Residual Chlorine
. (EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model AR2S pH/lon Meter

Analyst | pappe - fodide reagent: ﬁ N QR A3S

Date analyzed | .26, OV : : Acid reagent: | | N\VeZY D)
Calibration: :

§ 0.10 mg/L 1.00 mg/L

Reference standard number ]Ngsgs‘b FNSSASD

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 (VV)- % RS=MV/TV x 100
number {mg/L) {mg/L) (acceptable range = 90 to 110%)
IN 55353 - 0.50 0.540 [68.67.
-Mﬁcnte samplélrecision:
Sample. - Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number ) (mg/L). (acceptable range = £ 10%)
. : o S
awit 220V | Mt Olive WU Noeolon, Blean £0 . 00410
" Duplicate D £0. 0030 >

Sample measuremenis:

Sample . Sample ID ’ Sample characteristics Residual chlorine
number _ L {mg/L)
Blank (should be = <0.10 mg/L) £(. 00 859
Joenzz.or [ty Craumiues | Nocdor, floas Lo00€03
onzg. 02| Uuole - Nowlo, Cloae . | 20000503
deinz7. 0l A -Son - o] nootor, U - . 4000200
obil21.0L : J (NT pets Lllvw oo L aooaid
3 1o =
/
_—éﬁ
Note: All samples were analyzed in excess of EPA recommended holdingllime (15 minutes) u‘nless otherwise noted.
Laboratory 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%)
JASS3SZ 0.50 . b 51/ 1032

Reviewed by : Al

Date reviewed )@\_f - 2806
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_ Page 28
Page [ of 1

Total Residual Chlorine
- (EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L
- Meter: Accumet Model AR2S pH/fon Meter

Analyst B - 7 » lodide reagent: | | [\)@ VETY
Date analyzed ﬁé 6.06 ' ' © . Acidreagent | [N {ZAdTF
Calibration: ] .
0:10 mg/L .. 1.00-mg/L
Reference standard number T/\\Ssggf") ' INSSASH

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=MVY/TVx 100
number ) (mg/L) . : ) (mg/L) . (acceptable range = 90 to 110%)
INSs 353 0.50 D.4q2 _ 944
Duplicate sample precision: . : _
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S- D) /{(S+D)/2}} x 100
_ number - {mg/L) (acceptable range =+ 10%) .
outize.ol |IME Dlive WaIP | nucdoe chgow 'S Lo.p0B0z
SNY Duplicate o D 2000070 A
Sample measurements: ,
Sample Sample ID . Sample characteristics Residual chlorine
number : ' - : ~ (mg/L)
: Blank (should be = <0.10 mg/L) £0.00007
ovil2q.01\ . -
5 WA-SeN - 101 | Moo, (Maaw ' £0.00333
~joen2A.0R _ -
MQHH o _ ,”\W Pm‘ﬁ‘“‘w‘ Clog.o : £0.004a4 ,
|

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

Laboratory control standard:

Reference standard True value (TV) - Measured value (MV) % RS =MV./TV x 100
number ‘ (mg/L) (mg/Ly - (acceptable range = 90 to 110%)
IASS332 050 0463 Gl
. A i ' : Reviewed by A\ . |

~ Date reviewed 113000
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page 39

Page ] ot/

Total Residual Chlorine
(EPA Method 330.5)
. Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Mode! AR2S pH/lon Meter

. Analyst ) gL : o lodidereagent: | y\J£ 225
Date analyzed | 12-02490 | - Acidreagent:” INagu3
Calibration: ' ;

0.10 mg/L 1.06 mg/L

Refererice standard number 1 INSS 352 ‘\l‘{Ss 353

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 saniples.

Laboratory control standard: e
Reference standard True value (TV) ’ _Measured value (NIV) % RS =NV /TV x 100

number ) 7 (mg/L) (mg/L) {acceptable range =90 to 110%)
INSS 353 050 | 0.40 92.0:
Duplicate sample precision: .
Sample- o Sample ID i Sample characteristics Residual chlorine | % RPD = {(S - D} /[(S+D)/2]} x 100
number ] ) (mg/L) (acceptable range = + 10%)

S to.002a2. |
D (v.o0150 —H

ow1202.08 | Mt Dlive (,Ouﬁfﬂoog\m CLQC*

1/ Duplicate.

Sample measurements:

Sample Sample ID _ ' " " Sample characteristics - : Residual chlorine
number : (mg/L)
Blapnk (should be = <0.10 mg/L) Ak <0009/}
1 owzel. 63 ﬁ//\.. SN DL NRWlo, Chrove ] <00 969—
O\ 201,07 Lo It pols x%a\w_, Norry _| «°-00upy
. .
Note? All samples were analyzed in excess of EPA recommended holding time (15 minutgs) unless otherwise noted.
Laboratory control standard: -
o Reference standard : True value (TV) Measured value (MV) % RS=MV/TV 100
number . ’ (mg) : (mg/L) (acceptable range =90 to 110%)
\NSS 355 050 - 0453 40.L7
o ‘ Reviewed by Hg\

Date reviewed 12-02-0b




Lnvironmental Lesting >ofunons, inc.

Analyst

VL

Date analyzed

L3O

Alkalinity

(EPA Method 310.1)
Matrj_x: Wg(er, MDL = 1.0 mg CaCO;

Titrate samples to pH = 4.50 SU

L TiwwStaded 1313
feemdsd. 1935

Titrant normality and multiplier determination:

" Normality (%) of H,SO,

" pH Factor.or Multiplier

pH of ‘Normality ‘
Deionized | Titrant check Begin End | Total = (5 m! Na,CO, x 0.05)/E = (¥ x 50000)/ 100 ml sample
water reference stapdard ml ml ml =0.25/E =Nx 500
=4.5S.0. pumber number * (E) -(acceptable range = 0.018 - 0.022) ‘
5.0 | INRGY! | Crmadd 0] e | el 0.030% {02
BIlL Connectron 0.0~ 01 = O.1 el
~Laborarory control standard.: ) .
Reference True value Sample Alkaligity (MV) | % RS=MVY/TV x 100
standard number (TV) volume | Begin | Ead | Total | Multiplier {mg CaCO0,/L) (acceptable range
(mg CaCOJL) | (ml) ml ml ml =90 to 110%)
{ NR&S3 100 100 1z |g5193 | 103 AL qu.o [
Duplicate sample precision:
. : Sample . : Alkaligity ~ %RPD =
Sample Sample ID volume | Begin Eod | Total | Multiplier {mg CaCOy/L) {(S - D) /{(S+D)/2}} x 100
number . . (ml) . ml ml ‘ml ’ (acceptable range =+ 10%)
V-Ap.Ov  [Mits H2O Io0 S 1422159 | 103 54
Duplicate ) — D -
|, Jooimz (malgr | ) 54 e
Matrix spike recovery:
Reference Spike value | Sample ) Spike alkalinity (A)
stapdard number SV) . velume | Begin | End | Total | Multiplier, (mg CaCOy/L)
(mg CaCOy/L) (m}) ml m] m! ’ .
INR&2AZ 50 0o (473.2 [3¥2 | 105 | 103 (1O
Sample alkalinity (B) Measured spike value (MV) % R = MV / SV x 100
(mg CaCOyL) MV=A-B (acceptable range
{(mg CaCOy/L) = 7510 125%)
59 51 [02.6 /.
Sample measurements:
R : Sample volume | Begin | End | Total : ~ AlKalinity
Sample number Sample ID (ml) m! ml ml Multiplier (mg CaCOy/L)
N2woo A IMits {20 130 317 433 |G| 103 5E
{l.a0.-0vw B J H3.3 |Hg.0] 9. J 55i
W50 -0 _SSWHLO 2.0 | 200 | 3.1 32
Nisaat 35160 | (S 110024 do.t 815 | 1Y |
9 ’E
- 3848l ) Hovw3p A6 a3z | Ly 10
Y 3B L D! N $3.2 1453 0.1 J/ o)
- et T =
VZa v
s o

Reviewed by:

‘,' Date reviewed: [T);- 21-0b
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Alkalinity |
 (EPAMethod310.1) T i

Matrix: Water, MDL = 1.0 mg CaCOyL 117V 51’0/\]@\ 1033
| | Tt erdad - 1104

- -Analyst }/7(:}(, .
Date analyzed | | 7-03- 0L Titrate samples to pH = 4.50 S.U.

Titrant normality and multiplier determination:

pH of Normality - ’ Normality-(/¥) of H.SO, . pH. Factor or Multiplier
Deiopized Titrant check Begin | End | Total = (5 m{Na,CO, x 0.05)/FE ={N'x 50000)/ 100 ml sample
- water reference standard ml ml mli . ={.25/E = Vx 3500 )
=4.55.U. pumber npumber "~ {° (E) (acceptable range = 0.018 - 0.022) .
H.3  lNKadl |CHmayd Jo.o (13| 13 00205 1 /0.2
Q)HL ‘ﬂgt‘h n 0.0-0.0=0.0ml
Laborator)cjz%mro standard: .
"Reference True value I Sample . © | Alkalinity (MV) | % RS=MV/TVx 100
standard oumber (TV) volume | Begin | Ead | Total | Multiplier (mg CaCOy/L) (acceptable range
) : (mg CaCOyL) (ml) mi ml .| ml! =90 to 110%)
NSS40 100 001132 1213199 | 6.2 | 93 az o'l
Duplicdte sample precision:

L Sample : Alkalinity %RPD = .
Sample Sample ID- volume | Begin End Total | Multiplier (mg CaCOyL) {(S - D) /{(S+D)/2)} x 100
number ) {ml) m! ml ml ) (acceptable range = + 10%)

12.02.00 & | Miic 420 oo |43 [g3.01 53| 102 50 L
. Duphi D ~ i
1 uplicate \lf - 132.0133.2| 53 J/ 58 | K
Matrix spike recovery: S
Reference Spike value Samptle | ) Spike alkalinity (A)
standard number (SV) volume Begin | Ebd | Total | Multiplier (mg CaCOy/L)
g {mg CaCOy/L) (ml) mi ml ml ‘ '
NSS4} 50 oo | a0 133.0] 100 102 » 100
Sample alkalipity (B) Measured spike value (MV) % R=MV/SY x 100
" (mg C2COyL) MV=A-B ‘ -(acceptable range
- (mg CaCO,/L) . = 7510 125%)
| 59 42 . 2407/
Samﬁle measurements: ’
‘ ' . Sample volume .| Begin | End | Total ) Alkalinity
Sample number- | Sample ID . (mb) ml ‘ ml mi Multiplier (mg CaCOy/L)
12.02-00 3 mig (120 100 | 3troluyzg| 98 0.2 59 .
12.02.00 C Y 1 42.0 448058 99
20, (X2 Q5w Hz0 ‘ 0.0 {30 | 3.0 | 3/
.00 0 1 S5ptsw ' Jo S | Lz8s . Ut %
12:02-00 & b L3 |4ns | 88 1. 90 -
peizol I M OIVe waP) .- bs 1243 | B8 | « 90
06 Hag.0} | z 6D | 292 133.6] Js5_|(2) ) 92
owizorol | e, L 133el36) | 434 | | 88 -
oz 62 |ENdl o 382 (38% 05 | 4 S

Revie“'ed'té)': l | A J | D.ate reviewed: [ﬁw_,“_‘og J
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Analyst.

Date analvzed

Al

Titrant normality and multiplier determination:

1\ -2%-00

Total Hardness
(EPA Method 130.2) -

Mairix: Water, MDL ="1.0 mg CaCoOy/

' Time initiated: {1c4

Time completed:

134

pH Factor or Multiplier

Titrant Normality check | Begin -] End Total Normality (V) of EDTA

reference standard ml ml ml =0.2/E = (¥ x 50000)/ 50 mi sample

number ‘number . : (E) (acceptable range =0.018 - 0.022) - © = Nx 1000

INRIS | INdaed [ 80 198 | 96 0, 204 404
Laboratory control standard:
Reference standard True value Sample o Hardness (MV) | % RS=MV/TV x 100
number . (TV) volume Begin | End | Total | Multiplier (mg CaCO,/L) (acceptable range
: (mg CaCOyL) (ml) m! mi m! =90 to 110%)
INGsdnG | . 40 SO L ag | nd | a0 | poed 42 (0751,
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) m! mi m] : (acceptable range = £ 10%)

1)-20-00 Mmus H=0 30 Ha | w2i4.3 30“ > 88

Dupli B) D
\)/ uplicate (B) ‘L .2 | a0k L."‘ \]/ Jo0 2.2-1.
Matrix spike recovery: » ,
Reference standard Svpikew\lalue Sample Spike hardness (A)
number ‘ {(SV) volume | Begin | End | Total | Multiplier (mg.CaCO4/L)
_ (mg CaCOy/L). (mb) ml ml ml
I Nésdg o 40 a0 jao {230 | LS 20 4 ]50
20,000 :
Sample hardness (B) Measured spike value (MV) Y% R=MV/SV x 100
(mg CaCO4/1L) MV=A-B (acceptable range
(mg CaCOy/L) =75.t0 125%)
_ , LA 36 ag7.
" Sample measurements:
) : Sample volume | Begin | End | Total . Hardness

Sample number Sample ID (mh) ‘ml mli ml Multiplier (mg CaCOy/L)
- Blank . ' .

VETNIS) (should be = 0 mg CaCO;/L) 50 00 |80 00 | dod ND

0260w O mi s Bz0 e A5 |45 | a2

). 2u-0v g ) 221 2132 | 42 ( L)
{13L-0p Ss5w Hzo 3 (13351 2.2 \D 5
Eized
./'/ t
—
/ )

Date reyiewe'd r V\-21- 0
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Total Hardness
(EPA Method 130.2) ,
: Matrix: Water, MDL = 1.0 mg CaCO5;L
Analyst.| (A~ ] e ' : - Time initiated: | (A {(p
Date analyzed 0340 Time completed: 0347

Titrant normality and multiplier determination:

Titrant | Normality check Begin End Total Normality (V) of EDTA pH Factor or Multipher
‘reference standard ml mi ml ) =0.2/E = (VY x 50000)/ 30 ml sample
‘number number ) (E) (acceptable range = 0.018 - 0.022) =N x 1000
iNQ4A8 | Infaod 1 po 4.6 | a8 0.0204 40.4
Laboratory control standard: .
Reference standard True value Sample ] Hardness (MV) | % RS=MV/ TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOyL) (acceptable range
(mg CaCOy/L) {m}) ml [ ml | ml =90 to 110%)
INSsU 240 40 0 Wbe e 2.0 | Bod | 4| _lozs .
Duplicate sample precisior}: . )
Sample . Hardness .~ %RPD =
Sample Sample ID’ volume Begin End Total /[ Multiplier (mg CaCOy/L) {((S-D) H{(S+D)/2]} x 100
number (m) m! m! “ml . (acceptable range = + 10%)
. . . ' S
[z-0z.00A | mis H20 60 e |,z 144 doy 90
at o R D ;
J/ } Duplicate (B) \L 1G-2 700 y L{ . J/ QD
Matrix spike recovery: v
Reference standard | Spikevalue Sample Spike hardness (A)
number - (SY) volume Begin | End | Total | Multiplier (mg CaCOy/L)
. (mg CaCOyL) | (ml) m! ml ml ‘ -
CNSsuRe | 4O | 90 e Sl b.s | dod 20
Sample hardness (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCOy/L) MV=A-B (acceptable range
' (mg CaCOy/L) =75 to 125%)
G0 40 00.0°( - :
Sample measurements: _
' : Sample volume | Begin | -End | Total o " Hardness
Sample number ‘Sample ID (ml) ml ml m! Multiplier {mg CaCOy/1)
. Blank - i '
T\/& P\_) ) (should be = 0 mg CaCOy/L) 60 0-0. 0-0 0.0 _‘(Q[L'“l M‘D
12.02.0ufp s Hao 43-S 132.0| 45 l a2
12.02.00 C | ‘ 1869.01216 | 4S5 f 92
11-30. D 5Sw Hazo 3l (233 | : 4{1 LB
0L 2. 0\ | MY Olivt WWiP 273 1364 | 4.3 Qi
Q% 1300\ ' . 2 3e.d (426 qq : a6
a4%12.672.0\ - 3 Yzg | 948244 | ., f a4
ob121.00  [TVA-2gn (o1 | 0.0 (3.0 |30 ! pye
0bi1123. 07 | 2 20 g0 |42 ; By
- v : i .
‘obizot.ol Y 3 2 -0 | 114 |39 Y 00

Note: If >15ml of)t.itran‘tAis used, sample must be diluted. . Reviewed by: r )S -

]— "Daterevie».ved[ l?ﬂ'O.".)"O(n | J



Lnvironmental ‘T'esting Solhutions, iiic.

Analyst

Date analyzed

Yy
(202 U

-

. Total Hardness :
(EPA Method 130.2)

Matrix: Water,

MDL = 1.0 mg CaCOyL .

Time initiated:

Time completed:

™~
: 3

—Titrant normality and multiplier determination:

pH Factor or Multiplier

Titrant | Normalifycheck——Begin_| End | Total Normality (V) of EDTA
reference standard ml mi - ml P 1 ‘ | ={¥x50000)/50 misample
number number : - (E) (acceptable range = 0.018 - 0.022 T x 4070
‘Laboratory control standard: .
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) (mh ml ml ml : =90 to 110%)
g sd 3 40 50 o 1136 | 4.0 Aod 4| 02,57/
Duplicate sample precision: ,
Sample . Hardness %RPD =
Sample Sample ID volume | Begin End Total Multiplier (mg CaCOyL) {(S - D) /{(S+D)/2}} x 100
number T/A (ml) ml “ml mi (acceptable range = + 10%)
. . ) S - ’
06121, 01 | SON-INT | | 50 (139 196 (34 | goy | B0
Duplicate (B) j p 1D
\\/ ’b I”)@ gdq 5 q \// : 90 U
Matrix spike recovery: .
Reference standard | Spike value' .| Sample . Spike hardness (A)
number (SV) volume | Begin | End- | Total | Multiplier (mg CaCOs/L)
{mg CaCOy/L) (m}) m|] mi m|
INS sU D Jdo | B0 | g |as8lbo | dny 130
Sample hardness (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCOyL) MV =A-B (acceptable range
(mg CaCOyL) =751t0 125%)
80 40 100.0 |
Sample measurements: ,
: Sample volume |- Begin | End | Total : Hardness-
Sample number Sample 1D (ml) ml ml ml Multiplier (mg CaCOyL)
L L Blank : —3
] (should be = 0 mg CaCOy/L) ' _
0o1129.08 [TVA SAOWT 7 50 32.8 (394 d.I 80.4 o
0L1201.02- b 3 < 219 3.6 | 39 | 80 -
02867 | Ederde v Cyido J 36 |3w1]33] & W

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

T

2 ]_

Date reviewed [Tz 03-0L



Analyst |

Date analyzed

Alkalinity

(EPA Method 310.1)

J2-03 -6y

Titrant normality and multiplier determination:

Matrix: Water, MDL = 1.0 mg CaCOy/

‘Titrate samples to pH = 4:50 S.U. -~

pHof | ———-N lity Normality (¥) of H,S0, pH Factor or Multiplier
Deionized Titrant check W“Emk otal - = (5 ml Na,CO; x 0.05)/E_ - ={¥Vx SOOQO)/ 100 mlsample
water, reference standard ' ml . | ml ml | T = 0.25/F T =Nx 500
=45SU. | number | number | (B) | (acceptable range=0:6480.022)
N
Laboratory control standard: . i v
“Reference True value Sample . ) Alkalinity (MV) | % RS=MV/TV x 100
standard number (V) volume Begin | End | Total | Multiplier (mg CaCO,L) ' (acceptable range
' (mg CaCOy/L) (ml) ml ml ml - . =900 110%)
| NSS40 3 100 100 12506 |4e4]4dY 10-2 qu 9.0’
. "Duplt'care.}am le precision:
' Sample | 0.0 | b.S |L.S Alkalinity %RPD=
Sample Sample ID volume. | Begin | Eod | Total | Multiplier | (mg CaCO,/L) {(S - D) /[(S+D)12}} x 100
number ) (ml) mt- ml ml (acceptable range = £ 10%)
seh1.0) | BN | 100 | 38 lgyiq ~| )02 blo 4
Duplicat : P - 5 A .
Y uplicate Viles byl be| I L L5 -
Matrix spike recovery: . .
Reference ~ Spike value Sample . : . Spike alkalinity (A)
standard number (SV) volume | Begin | Endi| Total .| Multiplier ~ (mg CaCoy/L)
: (img CaCOy/L) (mh -~ - ml - ml ml.. ; S
INSSYpT- 5D oo |wS |me| 13 | jo2 120
. Sample alkalinity (B) _ Measured spike value (MV) % R=MV/SVx100
(mg CaCOy/L) MV=A-B . (acceptable range
. (mg CaCOy/L) =750 125%)
b a3 106.0 /<
Sample measurements: ' ! '
' Sample volume | Begin | End | Total Alkalinity
Sarople number " Sample ID (ml) - ml mi ml Multiplier (mg CaCOy/L)
cellza.01  |TVA-S@N 101 2 glele 18 |43 | LS 0.2 oo
01201, 0 Vo3 N a3 1308 | bs [ Lo
o102 | THASEN INT | 130.0 | 322] L LS
0% 1124.08 - \ 2 372|438 | .o 7
0120\ 02 b 3 Aud 13473 | b3 L
35576 EES  libuag 1333 | HY |13 13
35529 By 110V 74 MY |Be) | VE 13
<] _'

Reviewed by: [

Ol

Date reviewed: [ \2-03-60




Sequoyah Nuclear Plant Biomonitoring
November 28 — December 5, 2006

Appendix D

Reference Toxicant Test and
Control Chart
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Pimephales promelas
Potassium Chloride Chronic Reference Toxicant Control Chart
usmg Moderately Hard Synthetlc Water

0.9 T — T T T T T T T T T | E e T T T
‘ L -~ USEPA Control Limits (+2 Srandara’ Deviations) o E
08 - , | -

0.7

0.6

0.5+

12
10 F
08 -
0.6 -

04

7-day IC, (g/L KCl)

0.9 ﬁqf,ll-.lll-r;ﬁl,,,lll
0.8 -
07 b
06

05

0.4 B { | 1 1 I . 1 1 | ! { L { | L b- |
) b 06,06 o 06 b b b 06 T e b ob b b b ob b b b b -
AT T A b e e 9 6 A A @ o @ o 9 o WY g
o 93'Q B N I iV S B M N R S AR RS RN

Test date

——— 7-day IC,, = 25% inhibition concentration. An estimation of the concentration of potas‘s'iumlchlt)ride
that would cause a 25% reduction in P_imephalés’ growth for the test population. -
— " Central Tendency (mean IC,,) R ‘
P Warning Limits (mean IC,; S, ;or S, ;o)

Control Limits (mean 1C, + S S

Agg O 2 Standard Dewatlons)

A25°




Test nuniber  Test date 7-day 1Cy¢
(e/L KCI)
1 02-07-06 0.67
2 03-07-06 - . 0.61°
3 03-14-06 053
4 04-04-06 0.57°
s 04-18-06 0.64
6 04-18-06 0.61
7 05-09-06 0.57
8 06-06-06 045
9 06-13-06 0.56
10 07-11-06 0.61
1 07-18-06 C 061
12 08-01-06.  0.64 °
13 08-08-06 °  0.67
14 08-15-06 0.49
15 08-22-06 0.65
16 09-19-06 ©0.61
17 . 10-10-06 0.60
18 10-17-06 . 0.64.
19 - 11-14-06 .0.54
20 C11-28-06 - 0.63
Note:

CT

(gL KCD

0.64
061
0.60
0.61
0.61
0.60
0.58
0.58
0.58
0.58
.0.59
0.60
C0.59
0.59
0.59
0.59
0.60
0.59
0.60

0.04
0.07
0.06
0.06
0.05
0.05
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.06

0.06

0.06

0.06

0.06

0.06

S = Standard deviation of the ICps values.
Laboratory Control and Warning Limits

Laboratory control and waming limits were established using the standard deviation of the IC,, valucs carresponding 10 the 10(1\ and 25th percentile CVs.

Environmental Testing Solutions, Inc.

State and USEPA
Control Limits

"CT-28

0.56
0.47
0.48
0.49
0.51
0.51
0.44
[0.45
0.46
0.47
0.47
0.47
0.46
0.46
0.47

0.47 .

0.48
0.47
0.48

CT+2§

0.72
0.74
0.72
0.72
0.71
0.70
0.72
0.71
0.71
0.70
0.71
0.72
0.72
0.72
0.72
0.72
0.72
0.7t

Coo7t

rccommcndcd by USEPA for the test mnetliod and endpoint.

Sa10 = Standard deviation corresponding to the 10% percentile CV. (Sa0 =

Siimn

0.08
0.07
0.07
0.07
0.07
0.07

- 0.07
-0.07

0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07

0.12)

S.is = Standard deviation corresponding to the 25% pcrccntdc CV. (9“, =0.21)
USEPA Control'and Warning Limits -

Says = Standard deviation corrcspondmg ta the 75 pcrccnulc CV. (Sa75 = 0.38)

Saso = Standard deviation corresponding to the 90 pcn.cnnlc CV. (Sap =
CV = Coefficient of vamtmu uflhc IC,; values. ’

0.45)

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

Laboratory
Waming Liniits
CT-Sew CT+Sei
- 0.57 0.72
0.53 0.68
0.52 0.67
0.53 0.68
0.53 0.68
0.53 0.67
0.51 0.65
" 0.51 0.65
0.51 0.65
0.51 0.65
0.52 0.66
0.52 0.67 .
0.52 0.66
0.52 0.66
0.52 0.67
0.52 0.67
0.53 0.67
0.52 0.67
0.52 0.67

SA.ZS

0.13
0.13
0.13
0.13
0.13

0.13

0.12
0.12
0.12
0.12
0.12
0.13

- 012

0.12
0.12
0.12
0.13
0.12

0.13

Laboratory
Control Limits

CT - Saus

C0.5)
0.48
0.47
0.48
0.48
0.47
0.46
0.46
0.46
0.46
0.47
0.47
0.46
0.47
0.47
0.47
0.47
0.47
0.47

CT + Sqze

0.78
" 0.73
072
0.73
0.73
0.73
0.70
0.70
0.71
0.71
0N
0.72
0.71
0.72
0.72
0.72
0.72
0.72
0.72

i

0.24
0.23

©0.23

0.23
0.23
0.23
0.22
0.22
0.22

-0.22

0.22
0.23
0.22

T 023

0.23

0.23°

0.23
0.23
0.23

USEPA
- Warning Liniits
CT-Sars  CT+Suss
0.40 0.89
0.28 0.84
0.37 0.82
0.38 0.84. -
0.38 0.84
0.37 0.83
0.36 0.80
'0.36 0.80
0.36 0.80
0.36 0.81
0.37 0.81
0.37 . 0.82
0.36 0.81
0.37 0.82
0.37 0.82
0.37 0.82
0.37 0:82
0.37 '0.82
0.37 0.82

7-d [C,5 = 7-day 25% inhibition concentration. An estimation of the concentration of patassium chloride that would cause a 25% reduction in Timephales growth for the test population.
CT =.Central tendency (mean IC;).

SA.?O

0.29 .

0.27
0.27
0.27
0.27
OAA27
0.26
0.26
0.26
0.26

0.27-

0.27
0.26
0.27
0.27
0.27
0.27
0.27
0.27

USEPA

Control Limits
CT-S.90 CT+S,.5
0.35 0.93
0.33 0.88
0.33 0.86 .
0.33 0.88
0.33 0.88
0.33 0.87
0.32 0.84
032 0.84
0.32 0.85
0.32 0.85
0.32 0.86
0.33 0.86
032 0.85
.33 “0.86
0.33 0.86
0.33 0.86
0.33 0.87
0.33 0.86
0.33 0.86

Y

. 0.0

0.1
0.1
0.0
0.0
0.0
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

0.1

0.1
0.1
0.1
0.1

These ranges are more stringent than the control and wamning limits

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Poliutant Discharge Elimination Progiam. EPA-833-R-00-003. US Envirosunental Prolection Agency, Cincinnati, OH -

Organitms obtained from Aquatic BioSystems, Inc.

11:28-06 - .



Environmental Testing Solutions, Inc.
Precision of Endpoint Measurements
szephales promelas

- Potassium Chloride Chronic Reference Toxicant Data
using Moderately Hard Synthetic Water

Test number Testdate  Control  Control Mean CT. cv CT MSD  PMSD CT
} ~ Survival Growth . . -
%) (mgftrvns) for f;‘g‘;‘ivi‘;w“‘ %) Gri"\if;"c"if"(l/) | (%) for PMSD (%)
-1 1 02-07-06 100 0.711 o 78" . 009 - 132
2 03-07-06 100 _ 0.774 0.743 84 8.1 0.10 13.3 132
3 . 03-14-06 100 0.745 0.743 9.7 ' 8.6 0.14 189 15.1
4 04-04-06 100 0.766 ~0.749 1.5 94, 0.08 107 140
5 04-18-06 100 - 0.621 - 0.723 © 97 9.4 " 0.09 1338 14.0
6 04-18-06 100 0.668 “0.714 13.3 10.1 0.10 154 14.2
7 05-09-06 100 0.841 0.732 7.5 ' 9.7 0.12 14.4 14.2
8 06-06-06 100 - 0.783 . 0739 59 . .92 0.08 9.6 13.7
9 06-13-06 97.5 0.709 0.735 » 8.2 9.1 0.16 220 14.6
10 07-11-06 100 0.673 L0729 - 2.5 8.5 0.09 13.1 144
11 07-18-06 97.5 - 0623 0.719 171 93 0.10 16.6 14.6
12 08-01-06 100 0.746 - 0.722 . 105 9.4 0.13 170 14.8
13 08-08-06 100 0613 0.713 . 104 9.4 0.08 13.6 14.7
14 . 08-15-06 100 0765 : 0.717 8.0 93 - 0.16 204 15.1
15 08-22-06 100 0.768 - - 0720 - 8.7 9.3 0.12 155 . 152
16~ ° 09-19-06 100 0.699° 0.719° 127 9.5 - 012 172+ 153
17 -10-10-06 100 . 0.685 0717 5.1 92 - 0.10 140 152
18 10-17-06 100 0.781 . 0.720 7.3 9.1- . 0.15 18.7 15.4
19 11-14-06 100 0.737 0.721 5.3 8.9 0.10 13.4 15.3
20 11-28-06 100 0.621 0.716 © 140 92 0.12 - 187 15.5
Note: CV = Coefficient of variation for control growth. i

On average, the CV for control growth is 9.2% in Envxronmcn(al Testing Solutions, Inc. meephales chronic toxicity tests.
Lower CV bound determmed by USEPA (10 percentile) = 3.5%.
Upper CV bound determined by USEPA (s0"™ percenhle) ="20%

MSD = Minimum Significant Difference ’

PMSD = Percent Minimum Slgmﬁcant Difference )
PMSD is a measure of test precision. The PMSD is the minimum percent difference between the contro) and treatment that can be
declared statistically significant in a whole effluent toxicity test. On average, a signiﬁcant difference oceurs for Environmental Testing '
Solutions, Inc. chronic toxicity tests when a toxicant reduces Pimephales growth by 15.5% from the control. '

-Lower PMSD bound determined by USEPA (10" percentile) = 9.4%, - -

Upper PMSD bound determined by. USEPA (90 percentile) = 35%.
CT = Central Tendancy (mecan Control Growth, CV, or PMSD)

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

USEPA. 2000. Understandmg and Accounting for Method Variability in Whole Effluent Fo‘(xcxry Apphcahons Under the National Pollutari stchargc Ehmmatxon Progmm A
EPA-833-R-00-003. US Envxronmcntal Protection Agency, Cincinnati, OH. :

Organisms obtained from Aquatic BioSystems, Inc. i ‘ ‘ ) . 11-28-06



~ Pimephales promelas Control Growth, Coefficient of Variation, and PMSD
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Coefficient of Variation (%)
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PMSD (%)
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in Potassium Chloride Chronic Reference Toxicant Tests
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Test date

'——*——— Control Reproduction, Coefficient of Variation (CV), or Percent Minimum Signiﬁcaﬁt Difference
(PMSD) PMSD is the minimum 51gn1ﬁcant difference between the control and treatment that can be
_ declared statistically significant. : :

- -Central Tendency (mean Control Growth, CV or PMSD) _
"""""""" -Control leltS (mean Control Growth, CV, or PMSD +2 Standard Dev1at10ns)




Environmental Testing Solutions, Inc. . Page 1 of 5

———

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

PpKCICR Test Number: _{Ob

Dilution preparation information: "~ [ Comments:

KC! CHM numbes: O e ’ :

Stock preparation: 50 g KCUL: Dissolve 50 g KClin 1-L

' Deionized water

Dilution prep (mg/L) 300 450 600 750 900 ]

Stock volume (mL) . 6 |9 12 IS 18 B

Diluent volume (mL) 994 991 9838 985 982

Total volume (mL) ' 1000 1000 1000 1000 | - 1000

Test organism information: - | Test information:

Organism age: 4 2S ™ 26.25 Hoord ol Randomizing template: | PuitPLe_

Date and times organisms W20k 1400 To 1600 Incubator number and. 1

were born between: . ) o shelt location:

Organism source: ABS Batth Po -21-0b Artemia lot number: B O

Transter bowl information: | pH = - SU Temperature-= . °C | Total drying time: - - WS
Ry bl 9.2 Date / Time in: 12-08-0% | W2 0O

Average transfer volume\ | clL ) ' Date / Time out: 12-6p0k] 1625

S Oven temperature: Lo 'C

Daily feeding and renewal information:

Day |- Date Morning Afternoon Test initiation, -MHS ‘ Analyst”
: . feedin feeding time renewal, or batch used’
time ' termination time .
O ihapgop | T N 1,04 -26-0b A d\
: D 24w 0Ade S0 1524 . 1 Uo Ol A K
2 N-3000 | g | w2 1520 N\ -2o-Oo B Al
3 l2-b10v | aa22 152 S | W T d
4 , ‘ :
1251w 6430 S 3L 1SN W 260 ,:j(
5 1230k 0911 1520 |° 1514 17.02-06A | -()\
6 |)2-Ade | otio 1S4 Q 1530 12-07-0oh | A
7 ) bS0oe I il A
Control information: o Acceptance crileria Summary of test endpoints:
% Mortality: ) 07, < 20% -7-day LCs, 7012
Average weight per initial larvae: 0.621 NOEC - 450
Average weight per surviving larvae: "1 0 (2| >0.25 mg/lavae . | LOEC LOO
- ‘ ' ChV $19.6
1Cys L2%.9



rovironmentat l'esting Solutions, Inc.

Page 2 ot 3

Species: Pimephales promelas

PpKCICR Test Number:

Survival and Growth Data

{00

450 mg KCV/L

Day Control 300 mg KCVL
. A B C | D} E F | G| H | I J | K L
n _ : _ .
- /b /0 /0 Jjo | /0 ) /0 /o 10 |.]e. /d /0
1 ‘ :
(o [ to [0 /0o Vs [r0 {0 {70 fro |70 |70 |70
: 10 | 1D |0 {10 01101 /0) oo {6 |10 |70
> L0 Jo 1o |10 o /ol ol | 0] /0
4 - ’
io {0 {tO | 10 10 {10 |10 [IO {0 16 | 10 | 10
> t0 | /0 f1o {00l oflsolo o (o]
6 . T ,
' 10| (0 | /D | ] 10l /70110 | D) 70 /0] |70
7 LG K S teAA ,
(ot /0w {0 }/0O | /0170 |10 ro| /0] /0 IO
A = Pan weight (mg) . . ) .
Tray cotor coders LN L8y oo 13 60113 4y 1950 [1485 | 14.78]1395 1463 [15.05[14.49 [I4.01 44
B =Pan + Larvae w_c‘ig'hl ) : E N .
e AR 303713019 (41.05[/1.94 4100 |aLSI [19.85 1939313313103 1155 2046
Larvae wciél.u (mg)=A-B ) '
S Is.82 o227 |24 |s.2R [L.2d [Lad [5.90 [4eT e 2T fesy ssd w02
Weight pérlinitiul xxl;lxl]ber .
of larva ¢ .( mg) . *‘6/\/ o &:\ ,\’/\ \o(,,&‘ (,,("\\ 0’1/
= C / h.nlml numbcr.olf l:frvaf: Of) O‘o o D\p o o 0\."
Average Percent’ ) B
weight per reduction
ineilli;al P f:mnccoontrol o.L2\ .37 6.6014 .97
nuniber of A%y . -
larvae (ing)

Comment codcs ¢ =clear, d = dead, fg = IUHOUo k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually laloe d&r = decanted and-returned, w = wounded.”

Calculations and data reviewed: A

Comments:




rage > 012

Lnvironmental Testing Solutions, Inc.
Species: Pimephales promelas : _ PpKCICR Test Number: _/Q%

~ Survival and Growth Data :
Day - 600 mg KCUL 750 mg KCUL 900 mg KCUL
‘ M | N | O P | Q R S T Ul v iw X

0 1| o | o) 0| |0 0o 1o 0 |0 | 0 |40
: a* ol g o | 1M A% e UM zf‘*i Nl 4 She

:_z DS eI I EEIC A T L FC R IR

: g o g]e |ld | ] vz |2

! sliwolele |elul ool vz |-
i : g g | sH A [at e gt g ] o
" L ¢ le|slalala]oln 2
i 7 A 1a® ¢ g <l 44 13 1o 9
ey cotr s L 1374 14.37 12,3315, 00 /4,:1 1385 |I4.a8[14.30 %\13.90- TR 1377

Analyst: (AR .

r .
F
s

B = Pan + Latvae weight . . :
(mg) 8.39 /8.8 |30.55/19.6 1 [17.04 1017 [1®7[15.98 [5-F1358 {t4#15 0

Analyst: _Lﬁj!_)_

Larvae weight (ing) =A - B ] 1. . . )
g4.55 |94 172 iyss|zad 232|259 e | O [o.b8 - 0 12

Weight per initial numnber ' N . :
. : 4 A Ty » 4 [N % % |
of larvace (mg) i > N ¢ o~ 4c) 0 A N
= C/ Initial number of larvae > X AV > N N ,"‘7 \ O Q O NV
S o o o o 0 o 0° o © B

‘| Average Percent . . . :

weight per | reduction ’ .

initial from control O.SZO \Lﬂ‘?)j' 0. 238 ’ L. 7‘ 'O'Oqg ‘%2.3’7.

nuinber of (%) ’ ’ ’ - : ’

larvae (myg)

Commem codes: ¢ =clear,d = dadd fg = tuncus k = killed, m = missing, sk = sxd\ SM = unusu: 1lly smAH
lg = unusmlly large, d&r = decanted and returned, w.= wounded
_ Calculations and data reviewed: él_

Comments:




Test number:

PPKCICR # 146 (#106 3t 351 Depot St.)

Test dates:

November 28 - December 05, 2005 .

Environmental Testing Soluti_o'ns, Inc.

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1000.0)*

-, Species: Pimephales promelas

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

Reveiwed by: I)/W

Concentration (mg/L Replicate Initial number of Final number of |A = Pan weight (mg)[ B = Pan+ Larvae | Larvae weight (mg)[  Weight 7 Surviving Mean weight/ Coeflicient of vadation | Weight/ laitial aumber | dlean survival | Mean weight/ Taitlal) CoefMicient of _nrht\un Perceal reduciion
| e} larvae farvae . weight (mg) =A-B number of larvae (nig)] Surviving number of (Wheun wrlght per surviving of larvae (mg) () number of farvac %) control (%)
larvae (mg) nunber ol tervae) (Vo) (mp)
A 10 10 14.55 2037 5.82 0.582 0.582
Control B 19 10 13.96 20.18 6.22 0622 0621 14.0 0622 100.0 0.621 14.0 Not applicat
: C 10 10 13.64 21.05 7.41 0.741 0.741 s X
D 10 10 14.56 19.94 538 . 0.538 0.538 ~
E 10 . 10 14.85 21.06 6.21 - 0.62] . 0.621
300 F 10 10 14.78 2151 i 6.73 | 0.673 0.538 149 - 0.673 100.0 0.588 14.9 5.3
. -G 10 10 13.95 19.85 - 5.90 0.590 0.590
. H 10 10 1462 19.29 4.67 0.467 0.467
) I 10 10 15.05 21.32 6.27 0.627 0.627
450 J 10 10 14.49 21.03 6.54 0.634 0.605 70 0.654 100.0 0.609 2.0 19
K 10 10 14.01 19.55 5.54 0.554 . 0.554 .
L 10 10 14.44 20.46 6.02 0.602 0.602
M 10 - 7 13.74 18.29 * 4.55 0.650 0.455 .
600 N 10 9 14.37 18,84 4.47 0.497 0.654 270 0.447 80.0 0.520 ' 26.0 16.3
.0 10 8 13.33 20.55 7.22 0.903 0.722 N
P 10 8 15.06 19.61 4.55 0.569 0.455
Q - 10 5 i4.11 17.04 2.93 0.586 ’ 0.293
750. R 10 4 13.85 16.17 2.32 0.580 0.593 6.4 0232 40.0 0.238 S22 61.7
S 10 4 14.28 16.87 2.59 0.648 . 0.259
T - 10 3 14.30 15.98 1.68 0.560 0.168
U 10 0 0.00 0.00 0.00 0.000 0.000
900 v iy | 12.90 13.58 0.63. 0.680 0.650 6.5 0.0638 75 0.048 124"9 92.3
had 10 0 0.00 - 0.00 (.00 0.000 0.000 . .
X 10 2 13.77 15.01 1.24 0.620 0.124
Dunnett's MSD value: 0.1163 MSD = Minimuun Significant Difference
PMSD: 18.7 PMSD = Percent Minimum Significant Difference -

PMSD is a measure of test precision. The PMSD is the nunis

nuwm percent difference between the control and treatment that can be declared statistically significant in a whole effluent toxicity test

average, a significant difference occurs for Environmental Testing Solutions, Inc. chronic toxicity tests when a toxicant reduces Pimephales growth by 15.5% from the control (determined throug,

" reference toxicant testing).

Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.
Upper PMSD bound determined by USEPA (90th percentile) = 35%. -
The lower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 laboratories for Pimephales growth in chronic reference toxicant tests.

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

Organisms obtuined from Aquatic BioSysiems. Inc.
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Environmental Testing Solutions, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test.7 Day Survival
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7 Day Survival
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Oréanx’sm obtained from Aquatic B{oSy.\rzm.J', Ine,

900

Start Date:  11/28/2006 TestID: PpKCICR Sample ID: REF-Ref Toxicant
Bnd Date: ~ 12/5/2006 LabiD: | ETS-Envir Testing Sol. Samnple Type: KCL-Potassium chloride
Sample Date: Protocal FWCHR-EPA-821-R-02-013 Test Species: PP-Pinephales promelas
Comments: . : - o ]
Conc-mg/L 1 2 3 L] -
D-Contro! 1.0000 1.0000 1.0000 1.0000
300 1 0000 1.6000 1 0000 1.0000
430 1.0000 1.0000 1.0000 1.0000 B
600 0.70Q0 0.9000 08000 0.8000
750 0.5000 0.4000 0.4000 - 0.3000
900 0.0000 0.1000 0.0000 0.2000
Transform: Arcsin Squace Root Rank 1-Tailed Number Toul
Conc-mg/L Mean N-Mean Mean Min Max CV% N Suin Critical Resp Number
+ D-Control 1.0000 1 0000 1.4120 1.4120 14120 0.000 4 [ 40
300 1 0000 1.0000 1.4120 1.4120 14120 0.000 4 18.00 10.00 0 40
450 - 1.0000 1:0000 14120 14120 14120 0000 4 18.00 10.00 0 4
*600 0.8000 0.8000 1.1136 09912 1.2490 - 9.478 4 10.00 10.00 8 40
*750 0.4000 0.4000 0.6836 0.5796 0.7854 12.289 4 10.00 1000 - 24 : 40
*900 0.0750 0.0750 0.2757 0.1588 04636 $3.294 4 1000 10.00 X 37 40
Auxiliary Tests” : - Statisnic Critical Skew Kunt
Shapira-Wilk's Test indicates non-normal dstribution (p <= 0.01) 0.795636058 0.884 0.52513979  1.618140669
Equality of variance cannot be confinned, .
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 450 600 $19.6152423
Treatineats vs D-Control .
” . Maximum Likelihood-Probit
Parameter Value .SE 95% Fiducial Limits Control Chi-Sq Critical P.-value Mu Sigma Iter
Slope 1316756983 1804761012 9.630238175 16.70490148 0 0.603478868 7.814727783 09 2849547769 0.075944158 3
Intercept -32.5216192 5153545422 -42.6225685 -22.42067 : )
TSCR . o 1.0
Point Probits mg/L 95% Fiducial Limits 0.9
ECO! 2.674 470.8420465 400.1998345 519.0476457 :
ECO05 3.355 5304332572 469.5403967 571.9700907 0.8 1
ECI0 3.718 5652250698 $10.7644752 602.974534} 071
EC!s 3,964 589.9792149 540.216346) 625.2854702
BC20 4.158 6104239368 564.4820016 644.0018976 3067
EC25 4326 628.5273978 585.815428 660.900742 ’gl 0.5 4 - '3
EC40 4.747 676.5619012 640 8299499 708.1026987 4 041
ECs0 5.000 7072089864 673.905148 740.8218287. a ™
EC60 5,253 739 2443377 706.2829966 777 6913987 0.2 1 -
ECTS 5.674 7957402488 7583724828 848 8783814 021 )
EC80 5.847 819.3396792 . 778.711648 8804631334
EC8S 6.036 847.7325071 8024164168 919.5582422 0.4
EC90 6.282 884.8590825 8324719031 9721556955 00 i -
EC95 6.645 942.8981527 877.9592221 1057.071685 Y 10 100 10000
EC99 7.326 1062.234314 9678556655 1239.739429 : .
- - - Dose mg/L
Dose-Response Plot
1
094
0.8 {
0.7 J

11-28-06



z g Environmental Testing Solutions, Inc.
' ~ Statistical Analyses -

. : Larval Fish Growth and Survival Test-7 Day Growth - ) - : S i
Start Date: 1172872006 - Test ID: PpKCICR - Sample ID: - REF-Ref Texicant . ’ . '
End Date:  12/5/2006 ’ LabID: ETS-Envir. Testing Sol. - Sample Type: KCL-Potassiwun chloride l R
Sainple Date: Protoco! FWCHR-EPA-82}-R-02.013 Test Species: - _ PP-Pimephales promelas r
Comunents: i : ) . . i
Conc-mg/L 1 F] 3 4 i

D-Control 0.5820 06220 0.7410 05380 - . !
3007 06210 . 06730 0 5900 04670 : ' R
as0 0.6270 06540~ 05540 0.6020 : L - R ’ :
600 04550 04470 07220 04550 : . : ’ ‘ . .

BT 750 0.2930 02320 - 0.25%0 0.1680 o . oL T |
' 900 0.0000 00680 . 00000 0.1240 ) ’ RN
Trans{orm: Untransformed 1-Tailed Isotonic .
Conc-mg/L Men N-Mean Mean . Min Max CV% N t-Stat Critical MSD Mean N-Mean o

D-Control 0.6208 1.0000 06208 0.5380 0.7410 14.047 4 : . 0.6208 1.0000 : :
300 05878 0.9468 0.5878 0.4670 0.6730 {4 584 4 0.619 2.180 0.1163 .. 0.5985 09642. : ¢
450 0.6093 09815 0.6093 05540 0.6540 6.978 4 0.216' 2.180 0.1163 05985 © 09642
600 0.5198 08373 05198 04470 0.7220 25952 4 . ’ 0.5198 08373
750 02380 03834 0.2380 01680 0.2930 22.236 4 02380 03834
$00 0.0430 0.0773 0.0450 0.0000 0.1240 124.907 4 0.0480 0.0773

Auxiliary Tests ) Statis tic Critical’ . Skew Kurt . . - ‘
Shapiro-Wuk's Test indicates nommal distiibution (p > 0.01) 0.9§9200532 0.805 -0.0220246 -0.11689876 :
Bartlett's Test indicates equal variances (p = 0.48) 1.461641073 9.2103405 -

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TY MSDu MSDp MSB MSE F-Prob dr

Dunnett's Test ' 450 >450 0.11625787 0.187286138 0.001122333 0.005688028 0824389994 2,9
Treatnents vs D-Contral . .

Linear Interpolation (200 Resamples)

Point me/L sp . 95% CL(Exp) Skew
1cos 466.74 17537 0.00 69935 - -0.3523 !
IC10 52586 120.25 000 653.50 13124 :
s $8498 . 7433 11533 668.60  -1.9295 10 :
. 1C20 612.32 44.55 432,71 67224 -0 8215 0.9 4 :
1C2s 62885 3438 485.90 682.25 -0.8810 )
1C40 678 42 19.72 60793 716 26 04679 LERE ;
icso . T1147 1517 657.93 74632 . 02958 0.7 . i v
@ 0.6 4 i
w i
S {
8051 :
'3
2044
0.3 4 -
- : . 0.2 4
- 0.14
0.0 & s . - -

0 200 T 400 600 200 1000
Dose mg/L

Dose-Response Plot

1-tail, 0.05 level *
of significance

7 Day Growth
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Environmental Testing Solutions, Inc.

Page 4 of 5

Species: Pimephales promelas - , PpKCICR Test Numbey-: 106

Daily Chemistry:

Atk

Analyst |~ (9exC A | A e

Concentration | Parameter _

CONTROL | pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

~Alkalinity
(mg CaCO\/L)

Hardness
{mg CaCOs/L)

Temperature
o)

pH (S.U)

DO (mg/L)

300 mg KCVL Céndpctivity
(umhos/cm)

Temperature
0

pH (SU) 1 275

2.0

DO (mg/L) , 2.9

7.0

95

450 mg-KCUL Conductivity
(umhos/cm) ”‘f)o

[ bow

Temperature

°C) Tl e | pTUIRE S I TS QSN

RUKE

L

L0

.33

pH(SU) | 994 250 | 2% 2l
DO (mg/L) .7 1.8 8.0 y b.o

2o

3.2

600 mg KCVL | Conductivity
- . (umhos/cm)

1900

Temperature-

WA

-pH (S.U) 42.20

2.6/

DO (mg/L)

o

750 mg KCVL | Conductivity
(umhos/cm)

1380

Temperature

°C) e | 1wy AN.: W

| 1‘4;9'

1.4

pH (S..UA): 295 | 159 | ?% 2.25

Ll

159

DO (mg/L) n]

34

900 mg KCVL | Conductivity
- (umhos/cm) lan

%o

A010

(1;ecr)nperature .?,“/-'1 24\ 2 Q_, d :

3y

14.1

STOCK Conductivity 32900
a (umhos/cm) L

Moo

Initial Final Initial Final

Initial

Final
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knvironmental 1esting >olutions, 1nc.

Species: Pihzephalespromelas

PpKCICR Test Number: 10k

w !

Analyst A . V‘)H/k
Concentration | Parameter SRR
CONTROL { pH (S.U.)
' DO (mg/L)
Con(lu‘cti_vity .
(umhos/cm)
‘Alkalinity
(mg CaCO4/L)
Hardness
{mg CaCOy/L)
Temperature
©C) - ™8 2473
pH(S.U) " 742
B | DO (mg/L) o
300 mg KCVYL | Conductivity
: - (umhos/cm) - 623
Temperature ’
°C) L 4.3 R
pH(SU) 2.8 .54 29|
DO (mg/L) . 1.5 P BER:
450 mg KCUL | Conductivity - R
| (umhos/cm) _ 20
(roé‘;‘Perature ‘U—\ 8 2.5 24
pH (S.U) 28] | 159 241 4] .3) 293
600 mg KCVL | DO (mg/L) 23 29 : 29
: ' 1 Conductivity :
(umhos/cm) 1490 M20o I420
| Temperat - - ‘
(oeCr)nPe(a ure ?}‘\‘9 2 5 - 2“\,\0 ‘ 24.5 7.4-3 Zq.\o 24.7
oH (5.U). 190 | 790 | 243 | 934 | 90
. | DO (mg) 1.8 1.6 39 4
750 mg KCVL | Conductivity ' _ ' '
' (umhos/cm) “080 710 ]qZD
. ({éTperature 2.7 Né [ 2 'F‘Lq.l 2.4 2L Zq.(f;
pH (S.U) Yeo | 902 | 990 | 950 | Aaw | 24d | 9.9
DO (mg/L) : J 2.9 3.2 .89 H6
900 mg KCVL | Conductivity SN o -
_ (umhos/cm), (Q% {Of% < . H(p@
| ;[;g)nperature 2. 7 245 7qj < 2.5 V _Hq | 7—41'(—3 ‘
STOCK: - Conductivity , . i
' (umhos/cm) Ho300 + 18500
Initial Final " Initial Initial Initial

Final




112
1.10

1.08

_1.06'

2.5

2.0
1.5
1.0

0.5

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

14

1.2

1T

1.0
09

08

Certodaphnza dubia
Sodium Chlorlde Chronic Reference T0x1cant Control Chart
using Moderately Hard Synthetlc Water

T | S I S U SR, G T T 1 T T | e 1

. . USEPA. Control Limits (+ 2 Standard Deviations)

| ! ] ! L | I 1 | ! It J ! | N 1 [ 1 | L

b 00 . 6 % )
S R R RN

Test d’at.e

7- day IC,, =25% inh‘ilv)'ition concentration. An estimatioh of the concentration of sodium chloride )
that would cause a 25% reduction in Cerzodaphma reproductlon for the test populatlon
Central Tendency (mean 1C,;) ‘

Warning Limits (mean IC,, = SA 10 9T S, 5)

Control Limits (mean IC, S S or 2 Standard Dewatxons)

A25’ A90°




. State and USEPA Laboratery Laboratory USErA
Test number  Test date  7-day IC;s CcT S Control Linits S, o Warning Limits Sais * Control Linits Savs Waming Linits Saso
. ' (¢/L NaCl) (g/L NaCl) CT-28 CT+28 CT-Sy10 CT+S8,4 CT-8a2s CT+Suas CT-Sass CT+Suss
1 06-07-05 1.05 . .

2 07-12-05 1.06 1.06 0.01 1.04 1.07 0.08 0.97 1.14 0.18 0.88 1.24 0.48 0.58 1.53 10.66
3 07-12-05 1.06 1.06 0.01 1.04 1.07 - 0.08 0.97 1.14. 0.18 - 0.88 124 0.48 0.58 1.53 0.66
4 08-09-05 1.08 1.06 0.01 1.04 1.09 0.08 0.98 1.15 0.18 0.88 1.24 0.48 0.58 1.54 0.66
5 09-13-05 1.04° 1.06 0.01 1.03 1.09 0.08 0.97 1.14 0.18 0.88 1.24 0.48 0.58 1.53 0.66

.6 10-04-05 1.09. 1.06 '0.02 1.03 1.10 0.09 0.98 1.15 0.18 0.88 1.24 ©0.48 0.58 1.54 0.66
7 11:01-05 1.08 1.06 0:02 1.03 110 0.09 0.98 1.15 0.18 0.88 1.25 0.48 0.59 1.54 0.66
8 12-06-05 1.04 1.06 0.02 1.03 110 0.08 0.98 1.15 0.18 0.88 1.24 0.48 0.58 1.54 0.66
9 01-10-06 “1.08 1.06 0.02 1.03 1.10 0.09 0.98 1.15 0.18 0.88 - 1.24 0.48 0.58 1.54 0.66
10 02-07-06 1.07 1.06 0.02 1.03 1.10 0.09 0.98 1.15 10.18 . 0.88 1.24 0.48 0.59 1.54 0.66
11 02-07-06 1.06 ° 1.06 0.02 1.03 1.10 0.09 0.98 1.15 . 0.18 .0.88 1.24 0.48 0.58 . 1.54 0.66
12 03-07-06 1.05 1.06 0.02 1.03 1.09 0.08 0.98 . 1.15 0.18 0.88 1.24 0.48 0.58 1.54 0.66
13 ' 704-04-06 1.06 " 1.06 0.01 103 . 1.09 0.08 0.98 115 0.18 0.88 1.24 0.48 0.58 . 1.54 0.66

.14 05-02-06 1.08 | 1.06 0.01 1.03 1.09 10.09 . 0.98 1.15 0.18 0.88 1.24 0.48 0.58 1.54 0.66
15 06-06-06 1.06 1.06 0.01 1.03 1.09 0.09 0.98 115 0.18 0.88 1.24 .0.48 0.58 1.54 _ 0.66
16 07-11-06 1.09 1.06 0.02 1.03 1,09’ 0.09 098 115 0.18 0.88 125 0.48 0.59 1.54 0.66
17 08-08-06 1.07 1.06 0.01 1.04 1.09 0.09 0.98 1.15 0.18 0.88 1.25 0.48 _0.59 1.54 0.66 °

.18 09-12-06 106 1.06 0.01 1.04 1.09 0.09 0.98 1.15 0.18 0.88 125 0.48 0.59 1.54 0.66
19 10-03-06 1.06 1.06 0.01 1.04 1.09 0.09 098 1.15 0.18 0.88 1.25 0.48 0.59 1.54 6.66
20 11-07-06 1.06 1.06 0.01 1.04 1.09 0:09 0.98 1.15 0.18 0.88 1.25 0.48 0.59 1.54 1 0.66

Note:  7-dIC,s = 7-day 25% inhibition concentration. An estimation ofthc concentra tion of sodium chloride that would causc a 25% reduction in Ceriodaphnia seproduction for the test population.

CT = Central tcndency (mean 1Cy).
S = Standard deviation of the- ICyy values,
Laboratory Control and Waming Linits

: Cerzodap/uua dubm :
Sodium Chloride Chronic Reference Toxicant Control Clnrt
using Moderately Hard Synthetic Water

- Environmental Testing Solutions, Inc..

Laboratory control and waming limits were established using the standard deviation oflhc IC,y values COITC\])(\ndlng to the 10th and 25th ptrccnnlc CVs
limits recommended by USEPA for the test method and endpoint.

Sa =

Standard dcvmtmn corresponding to the 10® percentile CV. (S4 0 = 0.08)°
p ) P

Saas = Standard deviation con’cspondiné to the 25" percentile CV. (Spp5 =0.17)
USEPA Contrel and Wanung Linits

SA7S

bmn— Standard deviation comresponding to the 90® percentile CV. (S 0=
S¥ P A

" Standard dcvuhon com:spondmg 1o the 75" percentile CV. (SA” =0.45)

Cv= Cocfﬁcm\( of variation uflhc 1C,y values.

=0.62)

~ USEPA
Control Limits
CT -Saso CT*+ Sus
0.40 1.71
0.40 171
0.40 1.72
0.40 - 17
0.40 1.72
0.40 1.73
0.40 1.72
0.40 172
0.40 1.72
0.40 172
0.40 1.72
0.40 1.72
0.40 172 -
0:40 1.72
0.40 1.72
0.40 1.72
0.40 1.72 -
0.40 172
172

0.40

OO0 0 00 0 00 OO0 00 C oo oo 0

These ranges are more stringent than the contiol and wamin

USEPA. 2000. Unders_tnndiug and Accounting _for Method Variability in Whole Effluent Toxicity Applications Under the Nations] Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati,

10-03-06



Test

" Environmental Testing Solutions, Inc.

Cerzodaphma dubia

‘Precision of Endpoint Measurements -

Sodlum Chloride Chronic Reference Toxicant Data

using Moderately Hard Synthetic Water

. . Control  Control Mean
number Testdate -Survival  Reproduction o1
. . for Control Mean
(%) (offspring/female) Reproduction
(offspring/female)
1 06-07-05 100 30.4 :
2 07-12-05 - 100 30.4 304
3 07-12-05 100 311 “30.6
4 08-09-05 100 283 301
5 09-13-05 100 . 279 29.6
6 10-04-05 100° 27.0 29.2
7 11-01-05 100 28.4 29.1
8 12-06-05 100 326 29.5
9 01-10-06 100 29.2 29.5
10 02-07-06 100 30.7 29.6
11 02:07-06 100 29.9 29.6
12~ 03.07-06. 100 28 8 29.6
13 04.04-06 100 27.0 29.4°
14 05-02-06 100 28.6 293
15 06-06-06 100 303 29.4
16 07-11-06 100 250 294
17 08-08-06 100 28.6 253
18 09-12-06 100 309 294
19 10-03-06 100 32.3. 295
20 11-07-06 100- 31.0. 29.6
Note: CV.= Coefficient of variation for control reproduchon

MSD =
PMSD =

cV

(%)

5.0
7.5
7.2
7.3
7.3
58
10.3

6.3

48
6.0
6.8
5.9
5.2
8.6
5.2
5.4
8.9
5.4
46

6.3

CT -

for Control
Reproduction
CV (%)

6.2
6.5
6.7
6.8
6.7
7.2
71

‘6.8

6.7
6.7
6.7
6.5
6.7
6.6
6.5
6.7
6.6
6.5
6.5

" MSD

26
2.7

32

2.9
39

30
38
23
23
24
22
26
2.1
2.7
3.0
25
37
33
37
2.4

PMSD

(%)

85

8.8

10.2
103
13.9
1.1
13.2
7.1
78
7.9
75

89

7.6
9.3
9.8
8.6

12.8
106

95
7.8

CT

for PMSD (%)

8.7
92
9.5
10.3
10.5
10.9
'10.4
10.1
9.9
9.7
9.6
9.5
94
9.5
9.4
9.6
97
©9.7
9.6

On average, Lbc CV for control reproduction is 6.5% in Environmental Testing Soluhons Inc. Czrtodaphma chronic loxmty

tests.

Lower CV bound determined by USEPA (10‘h percentile) = 8.9%.
‘Upper CV bound determined by USEPA (90" percentile) =
Minimum Significant Difference

Percent Minimum Siguificant Difference .
PMSD is a measure of test preciston. The PMSD is the minimum percent ‘difference between the control and treatment that can
be declared statistically significant in a whole eﬁluent toxicity.test. On average, a significant difference occurs for

Environmental Testing Solutions, Inc. chronic toxicity tests when a toxicant reduces Cerzadaphma reproduction by 9.6% from

the control.

Lower PMSD bound deterrnined by USEPA (10 percenh]e) = ll%

Upper PMSD bound determined by USEPA (90 percentile) = 37%.
Central Tendancy (Mean Control Reproduction, CV, or PMSD) . .

42%

he lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 laboratories for Cerzadaphma reproduction tn chromc

reference toxicant test:

- USEPA. 2000. Undcrstandmg and Accountmg for Method Vanability in"'Whole Effluent Toxmly Applications Under the National Pollutant Discharge

" Elimination Program EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH.

11-07-06



Cerzodaphma dubia Control Reproductlon CoefﬁCIent of Vanatlon and PMSD
| in Sodlum Chlorlde Chronic Reference Toxncant Tests

40

T 1 1 I i ] | ] ] I T I I I T I I ! I
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- 35
30

25
20

Control Reprodu_ct.ion' '"
(offspring/female)
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North Carolina Acceptance Limit (< 40.0%) -

Kentucky Acceptance Limit (< 30.0%)

30
20
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Coefficient of Variation (%) - '
for Control Reproduction
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. USEPA Upper PMSD Bound (90 percentlle < 37.0%)
30 '

20

PMSD (%)

10
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Test date

—=—— Control Reproductlon Coefficient of Variation (CV), or Percent Mxmmum Significant Difference
(PMSD) PMSD is the minimum significant difference between the control and treatment that can be
declared statxstlcally 51gmﬁcant : :

— — - Central Tendency (mean Control Reproductlon CV, or PMSD)
- -Control Limits (mean Control Reproductlon CV, or PMSD + 2 Standard Deviations)
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Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0) -
Species: Ceriodaphnia dubia

CdNaCLCR #: 5%

Dilution preparation information:

Comments:

NaCl CHM number:

AN 2.0

Stock preparation:

100 g NaCl/l (dissolve 50 g NaCl in 500 mi
deionized water)

Dilution prep (mg/l.) 600

800 1000 1200 1400
Stock volume.(mL) 9 12 15 18 2]
Diluent volume (mLYy 1491 1488 1485 1482 1479
Total volume (mL) 1500 1500 1500 " 1500 1500

Test organism informatio

s

Test information:

‘Daily renewal information:

Organism age: < 24-hours old Randomizing template: | GAARNGE.
Date and times organisms -0 -0 'S4 YO 2007 Incubator number and

were born between: ' _shelf location: - rAR]
Organism source: 103 ob A | (i~ 1,234 S Lo 15 20 - | YCT batch: - lw-aos
Transfer bow! information: | pH =3.83 SU Tempe'rardre =, ¢C | Selenastrum batch: 18- 28-0G

Day _ Date | Testinitiation, . MHS water Analyst
B © renewal, or : batch used
termination time )

0. -0l | w27 o210l B (gf

1 -0t 06 10’30 - S lo-21-06 B (\—Q

2 l\-oq-pb ' N20 10°21-0b C | ‘/H )
3 I-10-06 o2 1o21-0b L /\\'

4 N 1-0b o472 Cap el | V('\\
5 H12-0b 103> | io2toe ¢ | - f
- 1 a0k B D 10-20-0e C 4

7 N-4-0b o34 S ’ ‘

Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: YA L 220% 7-day LC50 | %1400
% Adults having 3" Broods: ~ (067, . 12 80% NOEC 16006

% Mortality: o7, - <20% LOEC ‘ \2.60
Mean Offspring/Female: 31,0 2150 offspsing/female |} ChV . 1095.4. -
% CV: ~ .37, <40.0 % 1C25 1o0L4.0
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Species: Ceriodaphnia dubia

SS

CdNaCLCR #:
CONTROL Survival and Reproduction Data
- Replicate number : :
Day 1 2 30} 4 5 6 7 8 9 | 10
1 Young produced @) O @) O O O O . O )
. Adult mortality - w w [ (- |- A (G S _ A
2 Young produced Q" O O O (@) O O 0 0 @)
Adult mortality [ [ (€ L | - [ [ _
3 Young produced O O O O @) Q O O O O
Adult mortality Ol oW w ] w o w [N [ L
4 Young produced ) = = = k‘\ 1T 3 >S < 4 L&
: Adult mortality w_ | AR VU L S I . |- (- ]}
5 Young produced t0 ) o) O O O O O O O
Adult mortality (G [\ (. LW | | J U I VN B N L
6 Young produced e '3 110 1\ N2 \ 2 A AT e
Adult mortality (. (- __ (- _ (. A\ B [
7 Young produced o 1S S 'S e TV v & Y 1 'S
Total young produced 22 |33 |30 31 29| a4 [z [(»2 7_3 29Q
Final' Adult Mortality’ k_ (.- _ — [ A (- [WRE B U N
X for 3 Broods ) < R P - > 7~ < Rl R =
Note: Adult mortality (L = live, D = dead) ’
) ' Concentration:
% Mortality: 07,
Mean Offspring/Female: 3V.0
| 600 mg NaCl/L Survival and Reproduction Data
: : Replicate number . :
Day 1. . 2 3 4 5 6 77 8 9 10
1 Young produced OO O O O (o) a1 O O- 1O
Adult mortality (- _ I | L U S L _ [
2. Young produced” | (O O O O O 10O O O O O
Adult mortality - _ (- _ |- [\ (- (. (- G
3 Young produced O O O O L 0O @) O]l O O @)
Adult mortality C - __ _ (- (- (- L\ (. (.
4 Young produced Y > < S s < d . L.\ L\ T
Adult mortality ol N v olw w [ [
5 Young produced O INE . O X 13 O O @) O O
Adult mortality (- ] w (- (- (- | U Ul O
6 Young produced \ 2 O 10 @] Q) 13 K I 10 [z
Adult mortality R - - | | 'L_ (- L (- (G L
7 [ Young produced ‘b (A& -] 1 S 1 'S 1S | 1 & IL‘ )
Total young produced - R .5q 29 .| 2\ ( aAs 57 30 3 \ 32 30
Final Adult Mortality LS (S [ g
Note: Adult montality (L = live, D = dead) '
: Concentration: }
% Mortality: - 07,
Mean Offspring/Female: 3.1
% Reduction from Control:

- 2.37.
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Species: Ceriodaphnia dubia

800 mg NaCl/L

CdNaCLCR#&: S5

Survival and Repréduction Data

Replicate number

Dav 1 2 3 4 5 6 | 7 8 9 10
1 Young produced O O O O O O O O 1 O O
Adultmortality | \_ |G G L W N A . |
2 Young produced O O @) o - O Ol O O OO
Adult mortality wl L\ AR U B W B N _ — o low
3 Young produced O O @) O | O. '®) O O Ol O
Adult mortality (W (- [ (- (G L . (- —_
K Young produced = — < NS < q ] >SS
Adult mortality - w (N R — | W (. -
5 Young produced O e I (A O {'2Z 10 () A O .
Adult mortality w_ L [\ _ L L (- | (- L
6 Young produced ' Ol o O |10 O | A 1 Q O 1O
Adult mortality ol U] u] ul w (W B W W N
7 | Youngproduced -} 1) | 1Yy 17 [V IS |11 19 A6 1 s)
i 'Totalryoung produced - 22 | 24 33 | 32 36 3 32 | 30 33 28
_Final Adult Mortality . __ _ . [ o el I oo
Note: Adult mortality (L = live, D = dead)
o Concentration: .
% Mortality: ek
Mean Offspring/Feméle: 31.0
% Reduction from Control; 0%.
1000 mg NaCl/L, Survival and Reproduction Data
Replicate number .
Day 4 1 2 3 4 5 6 7 8 19 10
1 Young produced ' O O O O C) O O O Q O
Adult mortality (N A (- [ |- _ | L G I
2 Young productd | () @) O O O ol e O . 0O O
) Adult mortality U w (- L (U | _ |- - (S
3  Young produced Ol O O O O ' O O O 1 O Q)
Adult mértality Clow | C| o (G N S
4 "~ Young produced o <\ | [ S S d u ) L&
TAdultmoraliy |\ | \_ | L | (R - -
'S Young produced /q /10 O [e) 11 {O | 12110 1O
i - Adult mortality .l L (- o | T L B
6 Young produced O O [~ O O O O O - @} O
_ Adutmortatiy | L] L] U] | ] U L] ] W]
7 Young produced” | 4 | 13 b s 1S & 1S 13 171 14
Total young produced 2y -1 2.9 24 2\ 53 3 " 24 32 28
Final Adult Mortality S . S~ A
Note: Adult morality (L = live, D = dead) ' o
Concentration: :
% Mortality: 079
Mean Offspring/Female: 30.3
% Reduction from Control: {* - .37




EOVIFONUICnntdl 1 €SUIE DUIULIUID, 1.

Sam—

Species: Cerio.d'aphnia dubia ,
- _ CdNaCLCR#: _SS

© 1200 mg NaCl/L “Survival and Reproduction Dazd '

o Replicate number .
Day . 1 C2 3, 4 5 6 -7 8 9 10
1 “Young produced O O O O | O 4.0 O O O
Adult mortality \_, (- L [\ (- (- . (- L [\ k_
-2 .| Youngproduced O O O O Q' O O O O O
Adult mortality - . o ] |- | [ —_
3 Young produced O O O O OGN NO] D @) O 1O
Adult mortality | (- (- K_ — N - [ o
4 | Youngproduced 2 2 2. O 2 “ \ \ 1 S >
) Adultmortality | \_ | \__ w [\ . (- [ I R
S Young produced J0 O | =2 & 2_ 1o O S S =)
Adult mortality | ] ] w L (U B W - (-
6 Young produced | (O o O O @) O P O O O
Adult mortality L _ _ L I - (. L\
7 Young produced - le) O (VS O 'y O \ O o 'O
Total young produced S 5 & e, g 1 2 o q o £ G -
[ Final AdultMortality . - | [ S e -
Note: Aduit.mortality. (L = live, D = dead) ' -
' Concentration: .
% Mortality: _ 07.
Mean Offspiing/Female: 9.1
% Reduction from Control: | J0.4L7,-
1400 mg NaCVL - Survival and Reproduction Data
. - .- Replicate number’ : .
Day 1 2 3 4 S 6 7 8 9 10
1 | Youngproduced O O O O O O Q) O 1O O
Adult mortality . . L~ - [ L, L_ (- ) (- (- (- [S—
2 Young produced O O O O O O O O O O
Adult mortality  w (- | (U A | L | -
3 Young produced - | . (O- [8) O o110 1 O @) 0O O @)
Adult mortality = [ {__ (- _ | (- i LJ | A L
4 Young produced 2.1 D O @) \ 1 O 2 o \
" Adult mortality (U (- U I Y R N e [ -
3 Young produced SIo O O &) . 3 O O O
Adult mortality (W (- (- (- (- L U F VG W |
6 - Young produced O | 3 O O O O | O o | O
Adutmortaliy | ] [ U D (O T N I S e I o
T [ Young produced O O O &/ O O @) QO l O
‘ . Total young produced ‘ ! 3 0 O \ . | 3 2. . \ ’
Fifial Adult Mortality C - o | _ C D —
NOI?: Aduit mortality (L ﬂive, D= dead) ’ ’ ) . '
' Concentration: .
% Mortality: . B 29%
Mean Offspring/Female: 2.3
% Reduction from Control: | 3V.A%.




Verif_icatiqn of Ceriodaphnia Reproduction Totals

Envil'bﬁmental Testing Solutions, Inc.

Control
Replicate number
Day T Tz 73 T4l 6] 718 570 ™
1 0 0 0 0 0. 0 0 0|07 0 o]
2 0 o] o 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 6 5 5 s 4 5 5 4 4. | 4 47
5. 10 ] 0 0 00 0] o010 0-| 0 10
6 o 1310l )y12]12¢ 9 131 10| 10 100
7 16 15 1s] s 17 ] 18] 15t 1415 153
Total 32033303t 29034 321327 281 29 310
600 mg NaCl/L
) .. Replicate number =
Day T T 213415161718 910} T
1 0 0 0.1 0 0] 0 0 0 0 0 0
2 0 ol o 0 0 0 0 0 0 0 0
KR 0 0 0 0 0 0 0 0 0}.0 0
4 4 | 5 5 5005 s 4 6 4 4 47
5 0 11 0 11 ] 13 0 0 0 0 0 35
6 12 ] 0 10| o 0 13 0 1t i} 1of 12, 79
7 16 | 18 | 14 { 15[ 17 | 15| 15 14 | 18 | 14~ 156
Total. 32 {34 729 p 3t 35| 3330 31 321030 317
800 mg NaCl/L
Replicate nurnber ‘
Day T2 1314l s 16l 7185 To 0| ™
1 0 0| 0 0 0 0 0 0 0 0 .
2 0 0 0 0 0 0 0 0 0 0 0.
3 0 0 0 0 0 0 0 0 0 0 0
4 5 5 5 4 5 4 4 .4 5| s 46
5 o112y o0oi12y 00| 0 - 56
6 13 ] 0 0 0 |10] o0 9 10 0] 10 52
7 14 a7l s sl 17.] 13 156
Total 32029 0 3| 323031 320( 307 33 28 310

- 1000 mg NaCl/L

Replicate number

Day T3 7374 5. NN B
s 1 0| 0 0 0} 0 0 0 0 0 0 0
2 0 0 0 0 0| o 0 0o, O 0" 0
3 0 0 0] 0 0 0 0 0 0 0 0
4 6 4 | -4 4 |5 5 4 4’ 5 4 45
5 14 10] o w012 t2]10] 10 99
6 0 0|9 |0 0 0 0 0 0 0 9
7 14 | 13 )16 15151815413 | 17 14 150
Total 3 | 271200290 31 [ 3331420 32128 303
1200 mg NaCl/L
Replicate number :
Py T35 T35 7T7als[6] 71819 )
1 0 0 0| o 0 0l o o [0 o 0
2 0 0 0’| 0 0 0 0 0 0 0 0
3. 0 0 0 0} 0 0 0 0 0 0 0
4 3 2 2 0| 2 4 1 1 |3 3 21
5 101 0 2 3 2 1121 0 5 5 3 47
6 0 6 0 0 0 o 210 0 0 3
7 0 0 6 0 8 0 1" | o 0 0" 15
Total 13 8 | 10] 8 121161 4 6 8§ 6 91
1400 mg NaCl/L v
‘Replicate number .
Day T2 T3 133561789 ]
1 0 0 0 0 0 0 0 0 0] 0 0
2 0 0 0 0 0 0 0 0 0 0 0
"3 0 0 0 0-] 0] 0O 0 0 (- 0 0 0
4 2 0 0 0 1 0 0 2 2 1 8
5 5 0 0 0 0 4 | 3 0 0 0 12
6 0 | 3 0 0 0 0 0 0 | 2 0 5
7 0 0 0 0 0 0] o 0 0 0 0
_ Total 7 3 0 0§ 1| 4 3 2 4 1 25




Test number:

‘Environmental Testing Solutions, Inc.

Chronic Whole Effluent Toxicity Test (EPA-SZI-R~02—013; Method 1002.0)
Species:-

Ceriodaphnia dubia

Quality Control

Verification of Data Entry, Calculations, and Statistical Analyses -

CdNaCICR #84 (#55 at 351 Depot St.)

Test dates: November 07-14, 2006 Reveiwed by, /\/W-Q/“/
Concentration Replicate number - Survival | Average reproduction Coeflicieat ol Percent reduction rom-
(.mg/L NaCl) 1 2 3 4 . 5 6 ; 8 0 10 (%) (oﬂ'spring/female) -variation (%) control (%)
Control 32 33 30 31 29 34 32 32 28 29 100 31.0 6.3 " Not applicable
600 32 34 29 31 35 33 30 31 32 30 100 317 6.0 <23
800 32 29 3. 32 30 31 32 30 33 28 100 31.0 5.5 0.0
1000 :'34 27 29 29 31 33 31 29 32 28 ‘100 30.3 7.5 23
11200 13 8 10 8 12 16 4 6 8 6 100 9.1 403 .70.6
1400 7 3 0 0. 1 4 3 2 4 1 80 .5 86.9 91.9
Dunnett's MSD value: MSD = Minimum Sig‘niﬁ'canl Difference
. PMSD: BMSD =  Percent Minimum Significant Difference :

PMSD is a measure of test precision. The PMSD 1 is the minimum percent difference between the control and treatment that can be declared slallslxcally
significant in a whole effluent toxicity test. On average, a significant difference .occurs for Environmental Testing Solutions, Inc. chronic toxicity tests
when a toxicant reduces Ceriodaphnia reproduction by 9.6% from the control. ) ) : v
Lower PMSD bound determined by USEPA ('100’ percentile) = 11%.
Upper PMSD bound determined by USEPA (90® percentile) = 37%.
The lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 laboratories for Ceriodaphnia reproduction in chronic

reference toxicant tests. -

USEPA. 2000. Undcrslandmg and Accounting for Method Variability in Whole Effluent Toxicity Apphcanons Under (hc National Pollu!ant Dlschargc Ehmlnahon Program EPA-833-R-00-003. US Envxronmental Protection | |

Agency, (‘mcmnah OH.




Environmental Testing Solutions, Inc.

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  11/7/2006 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date:  11/14/2006 Lab ID: ETS-Envir, Testing Sol . Sample Type: NACL-Sodium chloride
Sample Date: Protocol. ~ FWCHR-EPA-821-R-02-013 Test Spcci;s:- CD-Cenodaphnia dubia
Comments: . . R . .
Conc-mg/L L1 2 3 4 ) 5 [] 7 8 9 10
D-Control 32.000 33.000 30.000 31.000 29.000 34.000 32.000 32.000 28.000 29.000
600 32.000 34.000 29.000 31.000 35.000 - 33.000 30.000 31.000 32.000 30.000
800 32.000 29.000 33.000 32.000 .30.000 31000 32.000 30.000 33.000 28.000
1000 34.000 27.000 26.000 25.000 31.000 33.000 - 3_1.000 29.000 32.000 28.000
1200 13.000 8.000 10.000 8.000 12.000 16.000 4.000 6.000 8.000 6.000
1400 7.000 3.000 0.000 0.000 1.000 4.000 3.000 2.000 4.000 1.000
- Transform: Untransformed X . 1-Tailed !sotunic
Cone-mg/L. Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mesan
D-Control 31.000- . 1.0000 31.000 28.000 34.000 6.270 10 31350 1.0000
600 31700 1.0226 31.700 29.000 35.000 5958 10 ' -0.662 2.287 2.417 31.350 1.0000
800 31.000 1.0000 31.000 28 000 . 33.000 5.483 10 -0.000 © 2287 2417 31.000 0.9888
1000 30.300 0.9774 302300 27.000 34.000 7.469 10 0.662 2287 2.417 30300 0.9665
*1200 9.100 0.2935 9.100 4.000 16.000 40.276 10 20.721 2287 2,417 9.100 0.2903
T *1400 2.500 0.0806 2.500 0.000 7.000 86.923 10 26.966 2.287 2.417 2500 0.0797
Auxiliary Tests Statistie Critics) Skew Kurt
Kolmogorov D Test mdicates nonmal distrbuticn (p > 0.01) 0.81748134 1.035 0.44619717 03712335
Bartlett's Test mdicates equal variances (p = 0.18) 7.55277777 15.0862722 .
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TV - MSDu MSDp MSB MSE F-Prob dar
Duninetts Test 1000 1200 109544512 241677734 0.07796056 1738.96 5.58518519 1.6E-38 5,54
Treatinents vs D-Control ’ ) ) o -
’ Linear Interpolation (200 Resamples)
Point mg/L SD 95% CL © Skew
ICOs .1004.88208 $1.0038904 £25.635417 1014.14502 -2.5889
IC1o 1015.66981 596832498 1007.34438 1028.34195 -0.3117 -
IC13 ]034.?5755 5.61835965 1023.38686 1043.09093 -0.2720
1C20 104924528 540692453 1038.23354 1057.91483 -0 2188 :
1C2s 1064.03302 535046783 1052.85837 1072.74883 -0.1422
1cag 1108.39623 '6.09494531 '1095.59506 1118.42537 0.2053
1C50 1137.9717 7.17272292 1123.85682 1151.46069 0.4115
’ o
o »
c
°
a
bd
o .
=4
1500
Dose mg/L ! *
- i
- Dose-Response Plot
40
35
I
30 3 i | 1-ail’0.05 tevet
S B N of significance
6 251 g
5 -
3
o 20
° ;
-2
g
CRER
10 4
5 [
o . - v
° <o o o Qo [=]
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Species: Ceriodaphnia dubia

th_ilg Chemistry:

CdNaCLCR#: S5

0 .
‘ -Analyst 1% A
Concentration’ Parameter Rt ﬁz i
HE.U) 2.82 741
. C DO (mg/L) A% 36
CONTROL Conductivity e
: 1 (umhos/cm) 12
Alkalinity
(mg CaCOL/L) 9
Hardness
| (mg CaCO,/L) &4
Temperature ' :
(°C) 4.5
pH (S.U) 1.0
o [DoGmem) 20
600 mg NaCVL Conductivity
: | (umhos/cm) /510
’(I;ér)nperature | 217
pH (S.U) 291
- . DO (mg/L) 26
800 mg NaCVL | Conductivity - <L |fedeRs
: ("pmhos/cm) /Q@O 5
Temperature B :
o v
pH (S.U) 2390
, : DO (mg/L)- 99
1000 mg NaCl/L, Conductivity . Jr e
(pmhos/cm) 23@0 5
.g;ér;lperatu_ré ‘~ ML
HESU) | -2491 99 - 990
_ . | DO (mg/L) {22 96 2349
1200 mg NaCVL | Conductivity R
{umhos/cm) 2 ?90 7310
Temperature- <
(Oc> . 7—4-&) R 2S‘\ Nlb
pHE.U) 2490 2491 | 2993
DO (mg/L) N3 Vi 29
1400 mg NaCVL. | Conductivity- L ] ¢ IR
o (umhos/cm) ‘3]lo 3 H 300 [BRGE
T ture ;
| femernes | g0 foaso | wd |
] STOCK Conductivity ) 3 , :
. (umhos/cm) 129000 : T~y S
~ Initial Final Tnitial
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Species: Ceriodaphnia dubia

—
Analyst
Concentration Parameter R
pH (S.U)
DO (mg/L)
CONTROL Conductivity
(pmhos/cm)
- Alkalinity
(mg CaCO4/L)
-Hardness
(mg CaCOs/L) : 3 3
R BT e N I 248 | 2y
pH (S.U) THe | 339 . OBQ ‘ 7.62 Q96 241
| DO (mgL) 29 Qb 2.5 . X3 0
600 mg NaCUVL. -1 Conductivity P . 3 v
(pmhos/cm) /5/0 e ] 470 ko lq%
(T;‘g)“pefat”re wog | A | oqqn | WO | WE |y
pHESU) - | 299 | 225 | 28] | 2ef |so! 295
DO (mg/L) . 39 -l 2.5 ) 4 1.8 .l
800.mg NaCVL | Conductivit : ey N o
T ey | 1950 [HEEHER 1620 [ERER Ioe0 '
[Tempersore o] ma | e | s [wn | esa
PH (S.U) 937 1 296 | 339 | .64 oo | 99s
DO (mg/L)  ~| 8.l . A 25 149 2.8 81
1000 mg NaCUL | Conductivity - S i :
(umhos/cm) A0 TR fé" a?ﬁgo sy QBO.O s
;Ezr)r\perature 1 s 5.0 >q.8 15.0 24.§ 4.6
pH (S.U) 239 1395 | 99 | 963 | A% | 745
' : DO (mgl) | @] 37 35 19 16 &l
1200 mg NaCl/L | Conductivity SR S R
- 1 (pmhos/cm) A640 ey D § s 2030 :
y '(Eér)nperature- 24.71 ZL{F{' v 24\(0 .1 "ZL[,L, -
pH (S.U) 199 ) 243 | 136 | 3ed | 996
, DO (mgL) | @il 20 - 15 3. 249 -
1400 mg NaCVL |} Conductivity ‘ ‘ :
: (umhos/cm) Qq% G - 2900 B £ 3010
| (Eéf)“Perature 24,7 YIS‘.O o T I BV R
STOCK : Conductivity B ' ¢ ' ‘ 38
: ‘(upmhos/cm) — o, fﬂ?&% S _ :
o Initial | Final Initial | = Final | Initial




