e

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

May 14, 2008

State of Tennessee _
Department of Environment and Conservation
Division of Water Pollution Control
Enforcement & Compliance Section

6" Floor, L & C Annex

401 Church Street

Nashville, Tennessee 37243-1534

Dear Mr Patrick Crorner

SEQUOYAH NUCLEAR PLANT - DISCHARGE MONITORING REPORT FOR APRIL 2008

Encicsed is the April 2008 Discharge Monitoring Report for Sequoyah Nuclear Plant. Please

contact me at (423) 843-6700 if you have any questions or comments.

E:mt,erely

J&quwm& W

Stephanie A. Howard :
Principal Environmental Engineer
Signatory Authority for '
Timothy P. Cleary

Site Vice President

Sequoyah Nuclear Plant

Enclosure

.-cc (Enclosure): N
Chattanooga Environmental Assistance Center
Division of Water Pollution Control -

- State Office Building, Suite 550
540 McCallie Avenue -
Chattanooga,, Tennessee 37402-2013

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

ﬁas



’ERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different)

4

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

Form Approved.

MAJOR
yame _ _TVA-SEQUOYAH NUCLEARPLANT - DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004
\ddress _P.O.BOX2000 _ _ _ _ __ _ _ ___ _ _.__ : : 1
~  NTEROFFICESB2A T TN0026450 b 101 G| F-FINAL
o __ _SODDY-DAISY_ _TN37384 __ " PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
‘acilit_ _TVA - SEQUOYAHNUCLEARPLANT _
ocation _HAMILTONCOUNTY _ - — I\IIIONITORING P_:LRIOD EFFLUENT
: YEAR | MO_| DAY YEAR | MO | DAY
_ , : LAY - : *** NO DISCHARGE

\TTN: Stephanie A. Howard From| 08 | 04 r01 - To ‘ 08.1 04 | 30 |- : D o

’ . NOTE: Read instructions before completing this form.

PARAMETER "QUANTITY OR LOADING QUALITY OR CONCENTRATION NO." [FREQUENCY] SAMPLE

S A “EX | OF | TYPE
‘ AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM - | UNITS  ANALYSIS
‘EMPERATURE, WATER DEG. SAMPLE Fkkdkekkk faladabiakaiall e folabaiodololoed bbbl 213 0 30/30 |MODELD,
ENTIGRADE . MEASUREMENT : 04 ~
0010 Z 0 O - DEG. C.
NSTREAM MONITORING ‘ e
"EMPERATURE, WATER DEG. SAMPLE ek dkkok fofalalodadeddd dedededededok
ENTIGRADE MEASUREMENT |. - ' - 04
0010 1 0 O DEG. C.
:FFLUENT GROSS VALUE ik Y RN \
‘EMP. DIFF. BETWEEN SAMP. & SAMPLE kA - Rk ERAAAHER 27 4 30/30 | CALCTD
JPSTRM DEG.C MEASUREMENT | ‘ ' 0
0016 1 S 0 SEEp DEG.C.
FFLUENT GROSS VALUE
H SAMPLE P deddekdekdok " . . kkdkkokkk
MEASUREMENT : 76 8.2 - 12
0400 1 0 O su
“FFLUENT GROSS VALUE e MINIMUM ‘
5OLIDS, TOTAL SUSPENDED SAMPLE Thk Kk kkE ek dede ek K " [ 18 31
MEASUREMENT 19

0530 1 0 0 e MGIL
:FFLUENT GROSS VALUE AV
ML AND GREASE SAMPLE Fdedededededede " *kkkhkik <5 <5

_ MEASUREMENT : 19
0556 1 0 0 MGIL
:FFLUENT GROSS VALUE z = . ‘ ae MO:AVG:: AlLY:MX: : .
‘LOW, IN CONDUIT OR THRU SAMPLE P— 1674 03 HHARERRR P—— o RCORDR
‘REATMENT PLANT MEASUREMENT : :
0050 0 0 MGD

FFLUENT GROSS VALUE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

|
. - | o TELEPHONE DATE

direction or supervision in accordance with'a system designed to assure that qualified personnel y 1AL e . [ L ia,{, X
Timothy P. Cleary properly gather and evaluate the information submitted. Based on my inquiry of the person or ] d

pgrsdns who manage the system, or those persons directly responsible for gathering the S i H H
Site Vice P 'd' ¢ information, the information submitted.is , to the best of my knowledge and belief, true, Principal Environmental Engineer 423 843-6700 08 05 13

ol Vice Fresiden accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE

information, including the possibility of fine and imprisonment for knowing violations. : OFFICER OR AUTHORIZED AGENT AREA N ; MO DAY

TYPED OR PRINTED : piel UMBER | YEAR

i Certify under penalty of law that this document and all attachments were prepared under my

SOMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
lo closed mode operation. The following information is included in an attachment: 1. CCW data 2. veliger monitoring data

PA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 2



CCW Data

DMR Attachment

CCW TRENCH
_‘ Extractable Petroleum -

Date/Time Collected Hydrocarbons -Analysis Date/Time Analyst Method
04/09/2008 @ 1101 0.31 mg/l 04/12/2008 @ 0735 CLS TN EPA 8015

CCW CHANNEL

| Extractable Petroleum _ o
Date/Time Collected Hydrocarbons Analysis Date/Time Analyst Method
<0.10 mg/l 04/12/2008 @ 0723 CLS

TN EPA 8015

04/09/2008 @ 1210




' - . Mean# of e NOTES: %
Samplé Date M;;ﬁff % Settlers Wate(ch)emp' Sample Date Asiétic). Wate(fg;emp' LOCATION gll\JTB'ION Gravid Asiatic COLLECTED BY
. . Clams/m . Clam .

11/16/2007 0 0 15 11/16/2007 44 15 Inplant RCW Dickie Adcock
11/18/2007 0 0 . 15 11/18/2007 60 - 15 “Inplant RCW Dickie Adcock
11/19/2007 . 0 ‘0 14 11/19/2007 29 15 inplant RCW Dickie Adcock

© 11/20/2007 15 0 15 11/20/2007 45 15 Inplant RCW Dickie Adcock
11/27/2007 -0 0 . 14 11/27/2007 15 .14 Inplant RCW Dickie Adcock
12/6/2007 0 - 0 12 12/06/2007 14 12 Inplant RCW Dickie Adcock
12/10/2007 0 0 12 12/06/2007 0 12 Inptant RCW Dickie Adcock
12/21/2007 0 .0 10 12/21/2007 - 0 10 Inptant RCW Dickie Adcock
12/28/2007 - 0 0 9 - 12/28/2007 0 9 Inplant RCW Dickie Adcock
01/03/2008 0 0 8 01/03/2008- 0. 8 Inplant RCW Dickie Adcock

- 01/11/2008 0 0 9  01/11/2008 0 9 Inplant RCW Dickie Adcock
01/18/2008 0 0 8 . 01/18/2008 o .8 Inplant RCW Dickie Adcock
01/25/2008 0 0 6 01/25/2008- 0 6 Inplant RCW _ Dickie Adcock
02/01/2008 0 0 7 - 02/01/2008 0 7 Inplant RCW Dickie Adcock
02/08/2008 0 0 9 + 02/08/2008 0 9 Inplant RCW Dickie Adcock
02/15/2008 0 0 8 02/15/2008 0 8 Inplant RCW Dickie Adcock
02/22/2008 0 0 8 02/22/2008 0 8 Inplant RCW Dickie Adcock
02/29/2008 0 0 8 02/29/2008 0 - 8 Inplant RCW Dickie Adcock
03/07/2008 ° 0 -0, 10 03/07/2008 0 10 - Inplant RCW Dickie Adcock
03/14/2008 0 0 10 03/14/2008 ‘0 10 Inplant RCW Dickie Adcock
03/21/2008 30 0- 12 03/21/2008 0 12 Inplant RCW B. Love / Dick Adcock
03/28/2008 30 0 12 03/28/2008 75 12 Inplant RCW Dickie Adcock
04/04/2008 29 0 13 04/04/2008 119 13 Inplant - RCW. Dickie Adcock
04/11/2008 72 0 - 16 04/11/2008 . 302 16 Inplant RCW Dickie Adcock
04/18/2008 30 0 15 04/18/2008 104 15 Inplant RCW Dickie Adcock

- 04/25/2008 29 0 15  04/25/2008 72 15 - inplant RCW Dickie Adcock
05/02/2008 .14 0 17 05/02/2008 - 58 17 Inplant "RCW

Dickie Adcock -



ZRMITTEE NAME/ADDRESS (Include Facility Name/Location if Different)

NATIONAL POLLUTANT olSCHARGE ELIMINATION SYSTEM (NPDES)

Form Approved.

? MAJOR
ame __ TVA _SE_(.M;JPEH_NHCLE_A_R_ELAE_ o : DISCHARGE MONI‘TORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
gdr_ess_'_e 0BOX2000 __ _ ___ _ _ ' -
__ _(INTEROFFICE SB-2A)__________——™—™ TN0026450 101 G F - FINAL
- .SODDY -DAISY__ _TN37384 _ _ _ __ _ _ _ . | PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
acility__TVA - SEQUOYAH NUCLEARPLANT - . _ :
ocation _HAMILTON COUNTY _ _ ——— — — — MONJT RING PERIQ v EFFLUENT
YEAR | MO _| DAY YEAR{ MO | DAY :
R L - - *** NO DISCHARGE
TTN: Stephanie A=Howard From{ 08 | 04 -| 01 TO .08 04 30 l:]
. - : NOTE: Read instructions before completing this form.
PARAMETER - QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%\;ENCY SAMPLE |
: EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
'HLORINE, TOTAL RESIDUAL SAMPLE Ckxknnk e - kAR “70.010 0.030 19 0 | 29/30 | GRAB
MEASUREMENT : e :
0060 1 0 0 fatalled MG/L
‘FFLUENT GROSS VALUE [0 !
‘EMPERATURE - C RATE OF SAMPLE kR 0 ] ke de kA P— ™
‘HANGE MEASUREMENT. o : 62

2234 1 0 0 ,
FFLUENT GROSS VALUE .

 SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT"

IREM
}%"

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

I Certify under penalty of law that this document and all attachments were prepared under my

Timothy P. Cleary

Site Vice President

direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is , to the best of my knowledge and belief, true,

Jeharce Ofbroard

Principal Environmental Engineer

TELEPHONE DATE

423 8436700 | 08 | 05 | 13

accurate, and complete. | am aware that there are significant penalties for submitting false

TYPED OR PRINTED

information, including the possibimy of fine and imprisonment for knowing violations.

SIGNA‘i’URE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

AREA
CODE

YEAR! MO | DAY

NUMBER

: COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)

The following injections occured:” 1. Biodetergent 73551 (max. calc. conc. was 0. 018mg/L--I|mlt 2. Omg/L) 2. H-150M (max. calc. conc. was 0.040mg/L--limit 0.050mg/L) 3. H-150M (low detection level
analytical method was <0.020mg/L--limit 0.050mg/L)

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 2 of 2



RMITTEE NAME/ADDRESS (Include Facility Name/Location if Different)

TVA - SEQUOYAH NUCLEAR PLANT

NATIO'NAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES}) MAJOR

DISCHARGE MONITORING REPORT (DMR)

Form Approved.
OMB No. 2040-0004

Mpe e R e (SUBR 01)

Idress PO.BOX2000 __ _ __ o ‘

. _ _(INTEROFFICESB-2A} _ . "~ TN0026450 101 T -F- F‘NAL -

-——_.SODDY-DAISY _TN37384 . __ . __ ____ PERMIT NUMBER DISCHARGE NUMBER | BIOMONITORING FOR OUTFALL 101

wility_. _TVA- SEQUOYAHNUCLEARPLANT .~ ' — '

xation HAMILTON GOUNTY _ _ _ _ — — — — IONITQRING PERIOD , EFFLUENT :

- YEAR | _MO_| DAY YEAR | MOQ__ | DAY : )
: . - p *** NO DISCHARGE i
TTN: Stephanie A. Howard From) 08 [ 04 | 01 | To| 08 | 04 | 30 L B .
N . . . NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION [ NO. |FREQUENCY] SAMPLE
: . EX .1 TYPE
AVERAGE " MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS. ANALYSIS

325 STATRE 7DAY CHR . SAMPLE Ak A RAk Ak ok . >100.0 dedk ek R 2' 0 1/180 |COMPOS
ERIODAPHNIA MEASUREMENT ~ 23

RP3B 1 0 0 oo PERCENT

'FFLUENT GROSS VALUE ] b

225 STATRE 7DAY CHR SAMPLE Fek ke dedkk Fekdhhkkdh e dedededed ok dedede dededede e
IMEPHALES MEASUREMENT 23
RP6C 1 0 0 PERCENT
:FFLUENT GROSS VALUE e :

- SAMPLE
MEASUREMENT .

SAMPLE
MEASUREMENT

1 sAMPLE
MEASUREMENT

-SAMPLE
MEASUREMENT

SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Timothy P. Cleary

Site Vice President

TYPED OR PRINTED

I Certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnei
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or.those persons directly responsible for gathering the
information, the information submitted is , to the best of my knowledge and belief, true,

accurate, and complete. | am aware that there are significant penaities for submitting faise
information, including the possibility of fine and imprisonment for knowing violations.

JidonieOdlnoed

Principal Environmental Engineer

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

TELEPHONE DATE
423 8436700 | 08 | 05 | 13
AREA NUMBER YEAR| MO DAY
CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Toxicity was sampled April 13-18, 2008. Report is attached. i

"EPA Form 33201 (REV 3/99)

Previous editions may be used

Page 1 of 1



May 12, 2008
Ruth Ann Hurt, SB 2A- SQN

.SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT NO.
TN0026450, COMPLIANCE TOXICITY TESTS, APRIL, 2008

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 April 13-

. 18, showed no toxic effects to fathead minnows.or daphnids. The resulting IC2s values
for both species were > 100 percent. Exposure of daphnids to intake samples resulted in
no significant differences from controls during this study period, but fathead minnow
survival was significantly reduced when exposed to intake samples.

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 h1gh variability among replicates) in previous toxicity testing at Sequoyah. Although

dose response and survival'in these tests were not affected enough to jeopardize test acceptability or

. comphance with permit limits, fish survival was improved by UV treatment of intake and effluent
-samples prior to exposures. These results suggest that fish pathogen interference was a likely cause of

mortality observed in untreated effluent and intake samples.

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

Cynthia L. Russell

Biologist

Environmental Engineering Serv1ces West o
CEB 2L M )

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

SQN-April 2008m



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

10,

“ 11

Report Date: May 12, 2008

. Facility / Discharger: Sequoyah Nuclear Plant/ TVA

County / State: Hamilton / Tennessee

NPDES Permit #: TN0026450

Type of Facility: Nuclear-Fueled Electric Generating Plant

De51gn Flow (MGD) 1579

Receiving Stream: Tennessee River (TRM 483.6)
1Q10: 3491
Outfall Tested 101

Dates Sampled: April 13:18, 2008

Average Flow on Days Sampled (MGD): 1549, 1569, 1561, 1560, 1568, 1565 |

Pertinent Site Conditions: Towerbrom 960 (chlorination) was injected from April 13-18,
2008. The dates and times for the Towerbrom 960 injection are in the following table.

_Injection Location Date/Start Time (ET) Date/Ending Time (ET)

Raw Cooling Water (RCW) 4/13/08 0000 | 4/18/08 2359

| Essential Raw Cooling Water 4/14/08 1925 4/15/08 1245

- (ERCW) TramA & B - : 4/15/08 1455 ' ' 4/18/08 2359 .

- 12, Test Dates: April 15 -22, 2008

" 13. Test Type: Short-term Chronic Definitive

14. Test Species Fathead Minnows (Pimephales proﬁela;)

Daphmds (Cerzodaphnza a’ubzq)

15 Concentra‘uons Tested (%): Outfall ]01 11.3, 226 45.2, 726 100

Page 1 of 105

Intake: 100.0

szephales promelas uv treated Outfall 101: 11.3.22.6. 45.2, 72 6 100
UV treated Intake 100.0 .




16.

17.

18.

19,
20.
21.

22,

~ Page 2 of 105

Permit Limit Endpoint (%): Outfall 101; ICys = 45.2%

Test Resulté: Qutfall 101: -Piméphales promelas. 1Cps > 100%

Ceriodaphnia dubia: 1C;5> 100%

UV'treated Outfall 101: Pimephales promelas: 1Cys > 100%

Facility Contact: Stephanie Howard Phone #: (423) 843-6713

Consulting / Testing Lab: Environmental Testing Solutions, Inc.
Lab Contact: Jim Sumner .  Phone #: (828).350-9364 ». .
TVA Contact: Cynthia L. Russell Phone #: (256) 386-2755

Notes: Outfall 101 samples collected April 13-18, 2008, showed no toxic effects to

- fathead minnows or daphnids. The resulting IC»s values, for both species, were

>100 percent.” Exposure of daphnids to intake samples resulted in no significant
difference from the control during this study period, but fathead minnow survival
was significantly reduced when exposed to intake samples.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous

" dose response and high variability among replicates) in previous toxicity testing at

Sequoyah. Although dose response and survivalin these tests-were not affected enough to
jeopardize test acceptability or compliance with permit limits, fish survival was improved -
by UV treatment of intake and effluent samples prior to exposures. These results suggest
that fish pathogen interference was a likely cause of mortality observed in untreated efﬂuent
and intake samples.



METHODS SUMMARY

Samp_ies:

1. Sampling Point: Outfall 101, Intake

2. Sample Type: Composite |

3. Sample Information:

Date Date ' ' Date -

04/18/08 0640

- MM/DD/YYY | (MM/DD/YY) | Arrival | Initial { (MM/DD/YY)/
Sample - Time (ET) Time (ET) Temp. | TRC* | - Time (ET)
ID Collected Received - (°O) (mg/L) Last Used By
-1 04/13/08 0808 to | o 04/15/08 1137
10Tt oannajos o708 | OVIA08 1428 1 097125 <000 1 g4/1608 1120
| 04/13/08 0922t0 | . o . | 04r15/08 1137
Intake 04/14/08 0822 04/14/08 1428 | 1.1 | <0.10 04/16/08 1120
| 04/15/08 0732 to o et | 04/17/08 1215
101 04/16/08 0632 04/16/08 1413 | 1.1/1.6" ‘<0.10 04/18/08 1203
| 04/15/08 0752 t0 | .- L . 04/17/08 1215
Intake | “o4 1608 0652 | »04/16/08 1413 | 2.1 <0.10 04/18/08 1203
" o | 04/19/08 1210
101 ngl/zé(;ggogégsm 04/18/08 1332 | 2.0/1.4" | <0.10° | 04/20/08 1207
T ' ’ ' ’ 04/21/08 1213~
. . : 1 04/19/08 1210
~ Intake 04/17/08 0740 to |1 /1/08 1332 1.1 <0.10 | 04/20/08 1207

04/21/08 1213

*TRC = Total Residual Chlorine
TSample:s were collected intwo 2.5 gal]on cubltamers ‘Temperature was measured in each cubitainer upon amval. :

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

Aliquots 'of Outfail 101 and Intake sémples were UV-treated through a
_ 40-watt Smart® UV Sterilizer (manufactured by Emperor Aquatics, -
Inc ) for 2 minutes. :

Page 3 of 105



Pimephales promelas , Ceriodaphnia dubia
Test Organisms: ‘ :
1. Source: e Aguatox‘, Inc. - In-house Cultures
. 2. Age: © 19.25-19.75 hours old- <24-hours old
Test Method Summary:
1. Test Conditions: ‘ Static, Renewal =~ Static, Renewal _
2. Test Duration: - 7'davys ‘ o Until at least 60% of control
’ ‘ ‘ females have 3 broods
3. Control/ Dilution Water: Moderately Hard Synthetic ~ * Moderately Hard Synthetic
4. Number of Replicates: 4 o o 10 |
5. Organisms per Replicate: 10 7 o 1
‘6. Test Initiation:._(Date/Time) - B
: Outfall 101 =~ 04/15/08 1115 ET 04/15/08 1100 ET
UV Treated Outfall 101 =~ - 04/15/08 1137 ET ' ' :
7. Test Termination: (Date/Time) o o '
, . Outfall 101 04/22/08 1138 ET. - 04/22/08 1003 ET
UV Treated Outfall 101~ 04/22/08 1153 ET ' .
8. Test Temperature: Outfall 101: Mean = 24.7°C . Mean=24.9C
(242-252°C) | (24.6-252°C)
Test Temperature: UV-Treated Outfall 101:  Mean = 24.7°C ' |
S : (24.2 - 25.2°C)

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

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

Page 4 of 105



TOXICITY TEST RESULTS (see Appendix C for Bénch Sheets)

1.

Page 5 of 105

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

Conducted April 15-22, 2008 using effluent from Qutfall 101‘.

Test _ Percent Surviving
Solutions . X (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
45.2% 100 100 93 93 93 93 - 88
72.6% 100 100 | 98 98 98 95 | 93
100.0% 100 | -100 100 | . 98 95 95 93
Intake - 100 100 93 . 83 | . 60 48 - 48

Test Solutions _ __;M‘E';‘:pﬁgg’;ﬁgég 2 v

0 . :

(% Effluent) 1 2 3 3 "Mean
Control 0.846 0.810 0.748 0.835 0.810
11.3% . 0.802 0.825 - 0.813 0.798 0.810
22.6% 0.838 0.712 0.793 | 0.863 0.802
45.2% 0.872 . 0.722 0.728 0.591 0.728
72.6% "0.791 0.742 0.621 0.773 0.732
100.0% . 0.787 0.617 0.873 | 0.825 0.776
‘Intake 0.439 - 0.530 0.525 - 0.236 0.433

1Css Value; > 100% , | Calculated TU Estimates: < 1.0 TUc*

Permit Limit: 45.2% , _ :
Permit Limit: 2.2 TUc
95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA =

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




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2.

" Page 6 of 105

Results of a

Ceriodaphnia dubid Chronic/ 7-day Toxicity Test.

(Genus species) -

Conducted April 15-22, 2008 using effluent from Outfall 101.

(Type / Duration)

1Cy5 Value: > 100%
Permit Limit: 45.2%

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

Percent Surviving -
‘Test - (time interval used — days) ‘
emeg| 1l 23 e s e ] 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 Solutos e et Greptcae o)
o Bffluent) 1111275 [ 6 [ 7 ]| 8 ] 9 | 10 [Mean
" Control 35033 32341323433 ]28](32]32] 325
11.3% 36| 37 139 | 36 40 | 34 | 36 |37 | 33|37 365
226% 13839 |36 | 40|36 | 38|40 38]41]41] 387
452% la1]35 |38 42|39 |37 (384039 41]390
72.6% 39|38 | 42 | 38 | 41 |39 | 38 | 41 42' 38 | 39.6
100.0% . 143138 | 40 | 42| 41 | 39 | 41 | 39 | 44 | 38 | 40.5

Calculated TU Estimates: < 1.0 TUc*

Permit Limit: 2.2 TUc

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




TOXICITY TEST RESULTS (see Appendik C for Bench Sheets)

2. Resultsofa Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

(Genus species) (Type / Duration)

- Conducted April 15-22. 2008 using water from Intake |

Percent Surviving
Test " (time interval used — days)
Solutions : ' . o "

(% Effluent) | ! 2 3 4 > 6 !
Control 100 100 100 | 100 | 100 100 100
Intake 100 100 100 100 |- 100 | 100 100

e I o)

- (% Effluent) ata (rep-t

7 1 2 3 4 5 6 |.7 81 9 10 | Mean
Control 33133133 |371{31{35}33]321}]33]33] 333
Intake . 41140 | 39| 41 3939|4237 36139} 393

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

S Permit Limit: N/A

95% Confidence Limits: . .

' Upper Limit: NA
Lower Limit: NA

*TUa = 100/LCso: TUc =100/ ICy5

~ Page 7 of 105




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

3. Results of a

(Genus species)

(Type / Duration)

Pimephales promelas Chronic/ 7-day Toxicity Test.

Conducted April 15-22, 2008 using effluent from UV Treated Outfall 101.

Test Percent Surviving

Solutions (time interval used — days)

(% Effluent) | 1 2 3 4 5 7
Control | 100 | 100° | 100 | 100 | 100 | 100 | 100
11.3% 100 | 100 | 100 | 100 | 100 | 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
Intake 100 | 100 | 100 | 100 | 100 | 100 | 100

Test Solutions M??gpﬁgtxfﬁge(gg)

(% Effluent) . 1 2 3 4 Mean
Control 0.866 0.672 0838 | 0847 0.806

11.3% 0.792 0.867 0.743 0.787 0.797
22.6% 0.841 0.682 0.840 0.808 0.793
©45.2% 0912 | 0.833 0.709 0.867 0.830
72.6% ~0.785 .| 0.809 | 0812 0.888 0.824
100.0% | 0.767 | 0810 0.804 0776 | . .0.789
Intake 0.871 0.770 |. 0.878 0.869  0.847

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

95% Confidence Limits:

Upper Limit: NA
Lower Limit: NA

*TUa = 100/LC502 TUc = 100/ .IC25

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

Species Date Time | Duration | Toxicant | Results (1C;5) |
Pimephales promelas April 15-22,2008 1202 | 7-days | Kcl 0.59 g/L
Ceriodaphnia dubia April 815, 2008 1507 | 7-days | NaCl 1.07 g/L
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PHYSICAL/CHEMICAL SUMMARY

Water Cheinistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Non-tre:

ated Sequoyah Nuclear Plant Effluent (SQN), Outfall 101, April 15-22, 2008.

Test Sample ID Temperature ("C) - Dissolved Oxygen (mg/L) pH (S.U) Conductance] Alkalihity Hardness Total Residual
Initial Final Initial Final Initial Final (umhos/em) | (mg/L CaCOy) | (mg/L. CaCO;)| Chlorine (mg/L)
Contro] 24.7 24.6, 77 7.5 B 7.78 7.43 - 319 61 92 -
246 - 2491244 - 248 75 - 80 ) 64 - 79 {749 - 797] 718 - 754 303 - 343 59 - 63 90 - 94 -
11.3% . 248 . 245 7.8 7.4 7.66 7.50 305 - - -
g 247 -.250|242 - 247) 75 - 80 )| 66 - 79 | 7.58 - 7841|730 - 7.70| 290 - 312 - - - - - -
"g 1 22.6% 249 - 244 7.8 7.4 7.62 7.41 ' 290 . - - -
s . ) 247 - 2501242 - 2471 76 - 80| 64 - 79 | 755 - 771|714 - 754 278 - 298 - - - - - -
X 45.2%, ‘249 245 78 . .14 7.60 738 256 - - -
3 U7 |247 - 250|242 - 246075 - 79| 62 - 78| 754 - 7701703 - 752 243 - 266 - - - -
.% 72.6% 24.9 245 7.8 - 13 7.56 732 - 212 - - -
E ’ 248 - 251|243 --247] 75 - 80 59 - 78 750 - 764|701 - 748} 207 - 215 - - - - -
A& 100.0% 25.0 24.5 78 74 1.52 730 168 53 64 <0.10
’ 248 - 252|243 - 247] 76 - 81.| 64 - 78 | 746 - 760|701 - 742 166 - 172 53 -, 54 61 - 65 <0.10 - <0.10
Intake. 25.0 24.6 - 79 7.4 7.51 7.29 167" 54 62 <0.10
248 - 251|244 - 249 76 - 82 ] 65 - 78 [ 745 - 760] 701 - 741 ] 162 172 52 - 55 57 - 65 <0.10 - "<0.10
Control 24.8 24.8 7.7 7.7 178 7.58 319 . 61 92 -
. 247 - 2491246 - 2504 75 - 80 | 74 --79 {749 - 797|745 - 7.70] 303 - 343 59 - 63 90 - 94 -
11.3% 249 - 24.9 78 7.6 7.62 7.57 305 - : - -
- - 248 - 250 | 248°- 2511 75 - 80| 74 - 79 |754 - 770} 746 - 767 290 - 312 - - - -
-'-; - 22.6% 24.9 249 7.8 . 7.7 7.62 754 | 290 - - -
':‘ 248 - 250(247 - 251 76 - 80| 74 - 79755 - 771|742 - 7.63] 278 - 298 - - - - -
E 452% 24.9 24.9 . 7.8 7.1 7.60 7.52 i 256 - - -
& : 248 - 250248 - 251 75 - 79175 - 80 |754 - 770|742 - 7.62| 243 - 266 - - - -
3 72.6% 25.0 24.9 7.8 17 7.56 7.48 212 - - -
3 T 248 - 2510247 - 251[ 75 - 80| 74 - 79 | 750 - 764|738 - 756|207 - 215 - - - - - -
© 100.0% 25.0 24.9 7.8 7.7 7.52 7.45 168 53 64 <0.10
248 --251|248 - 252] 76 - 81 7.5 - 719|746 - 7.60) 736 - 754§ 166- - 172 53 - 54 61 - 65 <010 - <0.10
Intaké 25.0 . 24.9 19 7.7 7.51 7.46 ' 167 54‘ 62 <0.10
248 - 2511248 - 250}1.76 - 82 ] 76 - 81 1745 - 760742 - 7551.162 - 172 52 55 57 - 65 <0.10 - <0.10
Overall temperature ("C) Averagé Minimum  Maximum
Pimephales promelas 247 242 1252
Ceriodaphnia dubia 249 252
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PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges‘ for Piméphales promelas. Tests,

UV-treated Sequoyah Nuclear Plant Effluent (SQN), Outfall 101, April 15-22, 2008.

. Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (8.U.) Conductance Alkalinity Hardness Total Residual
Initial Final Initial Final Initial Final (pmhos/cm) | (mg/L CaCO5)| (mg/L CaCO,)i Chlorine (ing/L)
Control 24.8 24.6 7.8 7.3 ) 7..62 740 319 61 89 -
246 - 249|243 - 247176 - 80 ] 60 - 79 |754 - 769]698 - 7.58| 304 334 59 - 62 86 - 92 - -
11.3% 249 24.5 7.8 72 7.62 7.41. 305 - ’ - -
g 246 - 25.11{243 - 247 . 77 - 80156 - 78 |754 - 768)696 - 7.57| 298 - 316 - - - - -
E} 22.6% 25.0 245 19 .72 161 7.39 . 288 - - -
§ 247 - 251|242 - 247 77 - 80| 56 - 77 ]7.54 - 766|696 - 7541 272 - 299 - - -
iy 45.2% 25.0 24.5 A 7.1 7.59 7.35 257 - - -
';': o 247 - 251 (242 - 246} 76 - 80, 53 - 77 {752 - 763|694 - 751 | 248 - 264 - - - - -
§. 72.6% 25.0 - 245 79 72 - 154 732 215 - - -
g 247 - 2521243 - 246| 76 - 8.1 54 - 771749 - 7.58.] 689 - 748 211 - 221 - - - - - -
_i 100.0% 25.0 24.5 79 |- 71 751 7.27 172 53 64 <0.10
’ 247 - 2521243 - 2471 77 - 8.1 56 - 77 1746 - 7541689 - 741169 - 178 | 51 - 54 61 - 69 1<010 -- <010
Intake 25.0 245 79 - 1.2 7.49 7.27 169 52 66 <0.10
248 - 2521243 - 247,77 - 8.1 63 - 77 744 - 7541693 - 744 166 - 174 50 - 54 65 - 67-|<0.10 - <0.10
Overall temperature ("C) ) Averagé Minimum  Maximum
Pimephales promelas 247 242 252
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SUMMARY / CONCLUSIONS

Outfall 101 samples collected April 13-18, 2008, showed no toxic effects to fathead
minnows or daphnids. The resulting 1C,s values, for both species, were >100 i)ercent.
Exposure of daphnids to intake samples resulted in no significant difference from the
control during this study period, but fathead minnow survival was significantly reduced .
when exposed to intake samples.

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 interférence
(anomalous dose response and high variability among replicates) in previous toxicity
testing at Sequoyah. Although dose tesponse and survival in these tests were not affected
enough to jeopardize test acceptability or compliance with permit limits, fish survival

was improved by UV treatment of intake and effluent samples prior to exposures. These -
results suggest that fish pathogen interference was a likely cause of mortality observed in
untreated effluent and intake samples. ' :
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Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

Tests were conducted accordlng to EPA-821-R-02-013 (October 2002) using four
replicates, each containing ten test organisms, per treatment. . Test vessels consisted of 500-
mL plastic disposable cups, each containing 250-mL of test solution.

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

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

DEVIATIONS / MODIFICATIONS TQ TEST PROTOCOL,

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR 'HOLDINVG OF TEST
" ORGANISMS :

1. ‘Pime’phalés promelas

None

2. Ceriodaphnia dubia

None
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PHYSICAL AND CHEMICAL METHODS

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

2. Instruments: All 1dent1fication,' service, and calibration information pertaining to
laboratory instruments is recorded in calibration and maintenance logbooks.

3. T empernture was measured by SM 2550 B.
4. Dissolved oxygen was measured by SM 4500 O G.
5. The pH w'ashmeasured by SM 4500 H+ B.
6. Conductance was measured by SM 2510 B.
7. -Alkalinity was measured by SM 2320 B.’
| 8. Total ’hordness was measured by SM 2340 C
9. Total residual chlorine was medsured by ORION Electrode Method 97-70.

QUALITY ASSURANCE

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

REFERENCE TOXICANT T ESTS (See Appendix D for control chart information)

l Test Type: 7- day chronic tests with results expressed as 1C,; values n g/L KClior NaCl. :

-2, Standard Tox1cant Potass1um Chloride (KCl crystalhne) for Pimephales promelas
Sodium Chloride (NaCl crystalhne) for Cerzoa’aphma dubia.

3 Dllutlon Water Used: Moderately hard synthetlc water.

4. Statistics: ToxCale software Versr_on 5.0 was used for statistical analyses.
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Sequoyah Nuclear Plant Biomonitoring
April 15 - 22, 2008

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 (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During Toxicity Test
Sampling,

March 12, 1998 —-April 18, 2008

PCL-401

Date Towerbrom Cuprostat- |

mg/L - mg/L PF

TRC Copolymer . mg/L

' Azole
-103/12/1998 - - -
03/13/1998 . - -
03/14/1998 - -
03/15/1998 - - -
03/16/1998 - - -
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 -
02/22/1999 - - -
02/23/1999 - - -
02/24/1999 - -
02/25/1999 - - -
02/26/1999 - - -
02/27/1999 - - -
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
08/21/1999 0.022 0.024 -
08/22/1999 0.022 0.024 -
08/23/1999 0.025 0.024 -
08/24/1999 0.023 -
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" Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During Toxicity Test
' ‘Sampling, : :
March 12, 1998 —April 18, 2008 :

{ Cuprostat- | H

Date Towerbrom PCL-401
mg/L mg/L .PF
TRC . Copolymer mg/L
- ' o Azole
01/31/2000 < 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 C-
02/04/2000 0.006 0.009 0.109
02/05/2000 <0.002 0.009 -
Jo2/06/2000 < 0.002 0.009 -
07/26/2000 < 0.0057 0.019 -
07/27/2000 0.019 0.019 -
07/28/2000 0.0088 0.018 0.108
07/29/2000 < 0.0088 0.019 -
07/30/2000 <0.0076 0.019 -
07/31/2000 <0.0152 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 <0.0036 0.020 -
08/26/2001 0.017 0.021 -
08/27/2001 <0.0096 0.021 -
08/28/2001 <0.0085 0.021 -
08/29/2001 <0.0094 0.020 -
08/30/2001 <0.0123 0.021 -
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 -
112/0972001 <0.0042 - -
12/10/2001 <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 -
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During Toxicity Test
' Sampling, ' :
March 12, 1998 —-April 18,2008

Date Towerbrom PCL-401 4 Cuprostat-’

: mg/L mg/L : 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 -
101/05/2002 < 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 -
02/27/2002 < 0.0041 0.023 -
02/28/2002 < 0.0041 0.008 -
03/01/2002 <0.0041 0.008 -
05/05/2002 - - -
05/06/2002 - 0.02 -
05/07/2002 - 0.02 -
. 05/08/2002 - - 0.019 -
- 105/09/2002 - 0.02 -
{os/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 10.019 -
08/09/2002 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 <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 -
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks,
During Toxicity Test Sampling,’ ’
March 12, 1998 —April 18, 2008

Date Towerbrom PCL-401 Cuprostat-
mg/L mg/L PF
TRC Copolymer mg/L
’ 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 -
06/20/2003 +< 0.0048 0.020 -
08/03/2003 <0.0050 -
08/04/2003 <0.0050 0.020 -
08/05/2003 <0.0051 . 0.020 .
08/06/2003 <0.0084 0.020 -
08/07/2003 0.0129 _0.020 -
08/08/2003 - 0.0153 ©0.020 -
10/05/2003 | ~ <0.0043 0.020 ° -
10/06/2003 <0.0043 0.020 -
10/07/2003 .+<0.0090 0.020 -
10/08/2003 <0.0106 0.020 -
10/09/2003 0.0181 0.022 -
10/10/2003 0.0183 0.024 -
02/01/2004 " 0.0093 0.009 -
- 102/02/2004 <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 -
05/07/2004 0.0227 0.020 -
05/08/2004 0.016 0.021 -
05/09/2004 <0.0104 0.020 -
07/04/2004 0.0217 0.019 -
07/05/2004 <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 0.0182 0.020 -
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During Toxicity Test
' : Sampling, :

- March 12, 1998 —April 18, 2008

Date Towerbrom PCL-401 Nalco .

mg/L mg/L 73551

TRC Copolymer mg/L

- EO/PO
11/07/2004 <0.0187 0.014 -
11/08/2004 <0.0192- 0.030 -
11/09/2004 <0.0233 0.016 -
11/10/2004 <0.0149 0.016 -
11/11/2004 <0.0149 0.017 -
11/12/2004 <0.0253 0.017 -
02/06/2005 <0.0042 0.010 -

02/07/2005 '<0.0116 0.010 ©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 '0.0129 - -

-1 06/10/2005 0.0184 - -
07/17/2005 0.0109 0.009 -
07/18/2005 0.0150 0.009 -
07/19/2005 . 0.0163 '0.009 -
07/20/2005 0.0209 0.009 0.014
07/21/2005 10.0242 0.009 -
07/22/2005 0.0238 - 0.018 -0.014
10/30/2005 0.0068 - -
10/31/2005 0.0112 - -
11/01/2005 0.0104 - -
11/02/2005 0.0104 - -
11/03/2005 0.0117 - -
11/04/2005 0.0165 - -
11/14/2005 0.0274 - - -
11/15/2005 0.0256 - -
11/16/2005 0.0234 - -
11/17/2005 .0.0231 - -
11/18/2005 - 0.0200 - -
11/19/2005 0.0116 - -
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During Toxicity Test Sampling,

March 12, 1998 —April 18, 2008

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

Date

PCL-401
mg/L
Copolymer

Cuprostat-PF
- mg/L
Azole

MSw
101

mg/L

- Phosphate

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

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

05/28/07
05/29/07

05/31/07
06/01/07 -
06/02/07

05/30/07

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

04/13/08
04/14/08
04/15/08
04/16/08

"04/18/08

- 04/17/08
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April- 15 — 22; 2008,

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets



Toxicity Test Scheduling Instruction

SOP-1.0

‘Toxicity Testing Scheduling and Testing Communication Documentation

Imtxal that Information Correct | ) ) )
| TVA [ Conwact [ . - Project Specifications
Tox. Lab. P . , :

Cant /\\ TVA/Facility name: Sequoyah Nuclear Plant
Coe | AN\ Permit number: | TN0026450

Core | \7& Project name: SQN Tox. Compliance Tests

: Core (\)\ Ei:if;d time scheduled W1th January 30, 2008 @ 1148
, ‘ < o Environmental Testing Solutions

Con— (3\ _CorAltrgct lab: ‘ (ETS) |

i A ' Point of contact: Jim Sumner

(@)

o Q\ A Egte and time scheduled with January 30, 2008 @ 1302

G | A ijttel)) ate and Type (chronic of | 1131 15, 2008/ chronics

Cor- | N Test Speaes: FH (w/ & w/o UV treatment), CD

& - ' 1 101-11.3, 22.6, 45.2, 72.6, 1001‘0%;
: T 100.0%intake-100% :
Cor | Test concentrations: UV 101-113, 22.6, 45.2, 72:6,
: _ - UV lOO_O%mtake-lOO%
. Car— &\ , f;;:g;?gtsjt\l}; t will occur at lab: UV.Treated FH only
Cnrt- Sample collectors: Chevales Williams |
s '?;;;f:rcsl time schedu]ed with Tanuary 30, 2008 @ 1417
, ' -| Sampling points and volumes: I(S)?I_gp;eglal 13;?211);6;1 ?g;n 1-5)1.; :1
Cor— & (composite samplers to be set | 1ntake2s | intake-2.5 | Intake2.5
: -on April 13,2008.). gal gal; gal
Cart— Délivery method: Private Courier
ot Contact information for delivery: |
. ery

- STOP- (Reviewed and verify all information is correct and all parties involved agree).
. Document by using electronic mail at least seven (7) calendar days prior to test initiation. Alle-
mails are attached and represents a person sign off that the information is correct.

Sign off:

EES-W T0X1cologlst and/or AM&M. Semor Toxicologist:

Ccmmé“ﬁwmﬂ/\

03/ 14 [ 2008
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BIOMONITORING CHAIN OF CUSTODY RECORD

g

Page 1 of 1
Client: TVA Environmental Testing Solution, Inc, - | Delivered By (Circle One):
Project Name: Sequoyah NP Toxicity 351 Depot Stree;t. FedEx UPS  Bus . Client
P.O: Number: N/A Asheville, NC Other (specity): Sonic Delivery
Facility Sampled: Sequoyah NP 28801 General Comments:
NPDES Number: TN0026450 . Phone: 828-350-9364
Collected By: Chevy Williams, Roy Quinn A Fan: 828-350-9368
Field Identification / | Grab/Comp. Collection Date/Time Container | Flow o pro, L3910
Sample Description : ' Number & | MGD Rain Event? Laboratory Use
Volume (Mark as Appropriate) i
-{. Collected - .
Date Time Yes If Yes, No ‘Trace ETS Log Arrival By Time | Appear-
o - - Inches Number Temp. ‘ance

. . . _ . Q)

SQN-lOlfTOX Comp 04/13/08-04/14/08 %87%5;;- 2 (2.5gaD NA X ogsdiot| o.a l"l.c‘ % \\\13 *

SQN-INT-TOX | Comp [ 04713/08-04/14/08 %%2222 125 gél) " NA X s o] LA C 8‘ s

.Sample Custody — Fill In From Top Down. A Cgtodsy nealls Ladocd. Somigtll, AR
Relinquished By (Signature): - Date/Time Received By (Signature): Date/Tim d[u.
- N - , - .
| chevy illiams 0 z 04/14/08 /O :R5 any. | Sonic Delivery | 04/14/08 /0 2 s~
'. Deli - |04/14/08 {ets, [~ "04/14/08
Sonic De ivery /&/Z_ <4728 Y 428
Lotz R 1 -
. N~ |

Instructions: Clients should fill in all areas except those in the “Laboraiory Use” block. Biomonitoring 'samples‘ are preserved by storing them at 6°C and shipping them in ice. The hold time for
each sample is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time

frame. Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.
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Environmental Testing Solutions, Inc.

Whole Efﬂuenf Toxicity Sémple Receipt Log

Page (of\ ‘

Date Time Received Received . Sample Project Sample |Sample name and description State Comuients
received received by from temperature (*C) number | number '
04-14-08 1428 - J. Sumner TVA Courier 0.9/1.2 3810° 080414.01 |{TVA - Sequoyah Nuclear Plant - Outfall 101 TN
04-14-08 1428 J. Summner TVA Courier 1.1 3810 080414.02 |TVA - Seguoyah Nuclear Plant - Intake TN

04-14-08
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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 Asheville, NC Other (specify): Sonic Delivery
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 Date/Time Container | Flow ' : P"“O it 2810
Sample Description : = R Number & | MGD Rain Event? J Laboratory Use
Volume (Mark as Appropriate)
. Collected . ) o )
; - Date Time - Yes If Yes, No Trace ETS Log Arrival By Time | Appear-
- - Inches Number Temp. ance
SQN 101-TOX C 4/ 5/08 /16/08 32 v R
-101- omyg 1°04/1 ~04/16/0 0732- 2(2.5ga):|] NA X .
P 0632 (_ & );‘ 0By w3 l.\/_l-"c- a\ SLIN S
SQN-IINT-TOX | _ Comp | 04/15/08-04716/08 | 0752~ | 1(2.5 gal) NA X ~ :
- o 0652 A TR W P
_ " Sample Custody ~ Fill In From Top Down A GM‘\‘OALMD-LO unKech. Somh,
. . . . M "2 aooo\ ComdAainst
Relinquished By (Signature): Date/Time Received By (Slgnature) Date/Tlme Ql“’"
Chevy Wil’lian{fs 04/16/08 s Sonic Delive 04/16/08
ey | e .
o LU %/4 S b of'e.
Sonic Deli M 04/16/08 04/16/08
%/" 1413 Q/\,\A( 7/_ e ETS 1413
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Environmental Testing Selutions, Inc.

Whole Effluent Toxicity Sample Receipt Log

, Page _1

Date Time Received Received Sample Project Sample |Sample name and description State Comments
received received by from tempersture ("C) Rember number

04-16-08- . 0952 K. Keenan Fed - Bx 1.4 3814 080416.01,{Duke Energy Corporation - Allen Steam Station NC

04-16-08 0952 K. Keenan Fed - Ex 0.9 3815 080416.02 |Duke Energy Corporation - Riverbend Steam Station NC

04-16-08 0952 K. Keenan Fed - Bx 0.6 3816 080416.04 |Tntest, Inc. - Goldsboro WWTP - Outfall 001 NC

04-16-08 0952 K. Keenan Fed - Ex 0.6 3817 080416.04 | Tritest, Inc. - Goldsboro WWTP . Outfall 002 NC

04-16-08 0952 K. Keenan Fed - Bx 0.3 3818 030416.05 |Guilford Milks ‘East NC

04-16-08 0952 K. Keenan Fed - Ex- 0.3 3819 080416.06 {Quilford Mills East - Secondary Clarifiers NC

04-16-08 0952 K. Keenan Fed - Bx 0.5 . 3820 080416.07 {TVA - Colbert Fossil Plant - Oulfall 001 AL N
04-16-08 0952 K. Keenan Ped - Ex 0.4 3820 080416.08 |TVA - Cobbert Fossil Plant - Upstream AL

04-16-08 1030 K. Keenan UPS 0.6 3821 080416.09 {Eaviro Chemists - South Mills Water Association WTP NC-

04-16-08 | 1030 K. Keenan "UPS 0.4 3822 080416.09 |City of Henderson - Nutbrush Creek WWTP NC

04-16-08 1030 K. Keenan UPS 0.4 3823 080416.10 |City of Henderson - Nutbrush Creek WWTP - lanis NC

04-16-08 1030 K. Keenan UPS 0.4 3824 080416.11 |City of Henderson - Nutbrush Creek WWTP - Kennametal NC

04-16-08 1030 K. Keenan UPS 0.4 3825 -080416.12 | City of Henderson - Nutbrush Creek WWTP - Walmart NC

04-16-08 1413 J. Sumner TV A Courier 1.1/1.6 3810 080416.13 |TVA - Sequoyah Nuclear Plaat - Outfall 101 TN

04-16-08 1413 J. Sumner TVA Courier 2.1 . 3810 080416.14 [TVA - Sequoyah Nuclear Plant - Intake N

04-16-08




BIOMONITORING CHAIN OF CUSTODY RECORD

SO1 J0.87 3sed

Page 1 of 1

Project Name: Sequoyah NP Toxicity 351 Depot Street. FedEx ~ UPS  Bus Client -
P.O. Number: N/A Ashev'ﬂ_le, NC - Other (specify): Sonic Delivery
Facility Sampledi Sequoyah NP 28801 ' ngeral Comments:
NPDES Number: TN0026450 Phone:  828-350-9364
Céllected By: Chevy Williams, Roy Quinn - F.aX: 828-350-9368

Field Identification / | Grab/Comp. Collection Date/Time . Container | Flow N sy ik B3SO

Sample Description ' ‘Number & | ‘MGD Rain Event? Laboratory Use

Volume (Mark as Appropriate) . ’
) Collected - ,
Time : Yes If Yes, No Trace ETS Log Arrival By Time | Appear-
- - Inches . Number Temp. i . ance
. _ . . . . (OC) I
SQN-lO}-TQX Comp 04/17/08-04/18/08 0725- 2 (2.5gal) NA X 030486 o'?D/ e \ \'b”'\/ ;A:
0625 A
| | | ALE SRS v X
SQN-INT-TOX - "Comp 04/17/08-04/18/08 0740- 1(25gal) | NA X ¥ Consfodsy 200lp CnRpex. |
| 0640 | Sl —ocoted o good (ondd
Sample Custody ~ Fill In From Top Down d uatln, -
Relinquished By (Signature): - Date/Time Received By (Signature): Date/Time '
Chevy mnams 04/18/08 Sonic Delivery - - 04/18/08
e »ua%///’ CF 25 e w// oy 725
Sonic Delivery 04/18/08 04/18/08
Br 7t 45 5L (‘W/w / B 1337
' S/
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Environmental Testing Solutions, Inc.’

Whole Eﬂ]ugnt Toxicity Sample Receipt Log

Page 15

Date Time Received Received Sample Project Sample {Sample nanie and description State Comnients
received received by from temperature (°C) number ‘| sumber
04-18-08 1332 J. Sunmner TVA Courier - 2.0/1.4 3810 |.080418.01 |TVa - Sequoyah Nuclear Plant - Qutfali 101 TN
04-18-08 1332 J. Sumner TVA Courier 11 3810 .080418.02 |TVA - Sequoyah Nuclear Plant - Intake TN

04-18-08




Page 1 of 6

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 #: ARIO

/

County: Hamilton ’4
Treatment: Non-treated
Outfall: 101"

Dilution preparation information:

Comments:

Dilution prep (%) 113 22.6 452 726 100 -
Efffuentvolume (mL) | 2825 | _J#ad 1130 | 1815 | 2500
Diluent yolume (mL) | 22175 | 20M0®P 1370 | 685. | 0
Total volume (mL) 2500 2500 2500 2500 2500 .
Test organism information: , _ Test information:
Organism age: 14.2$ Aouas OAD Randomizing template: HLe
Date and times organisms = | on-14-08 Wo0O Incubator number: 38
were born between: . : ' , )
Organism source: Ator Batin Po od-14-08 Artemia lot number: B o204V
Transfer bowl information: | pH = Temperature = °C | Total drying time: 2 BaudS

_ ‘ .84 g L e B8 Date / Time in: od-z-0f | 1200
Average transfer volume: 8.0l Date / Time out: e4-13-0F | 1200

: _ -Oven temperature: (N

Daily feeding and renewal information:

Day Date Morning Afternoon Test initiation, Control water Sample numbers Analyst
feeding feeding time . renewal, or batch used . used .
B time termination time
0 ovvsof | —¥ | qan s od-¢1-08 | g&oY 4.0\ * 02 &
! od-ne0t | ofoe | wos 108 | o4-01-0€ | oaedm.ol %02 4
2 loa-n-of | otwo | 1400 202 lod-3-4 B |otoredd k| g\
> oww-of | esto | Mg nst 04-13-08 B | ottt v | )
! a4-14-0f 0§00 | Moo 1S3 | od ok A | ogodig.0v0 | g\
5 0-20-08 o‘\'oo 1S00 1199 oN-to-of A | aged 8.0V woz | A
& o4-21-of 00| 15006 - 1ls! 108 A | Okodig.o\%v02 | 4
7| ow-zz2-08 REY: A

Control information:

Acceptance criteria

Summary of test endpoints:

% Mortality: oYA S20% 7-day LCs 21007
Average weight per initial larvae: 0.810 . 2 NOEC 1007,

Average weight per surviving larvae: 0.810 > 0.25 mg/larvae LOEC >1007. .
' ChV 1007

IC;s > 1007

| Page30of105
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i Page 31 of 10

Environmental Testing Solutions, Inc. Page 2 of 6
Species: Pimephales promelas Date: __ o4-15-08&
Client: TVA /Sequoyah Nuclear Plant - Non-treated -
Survival dnd Growth Data .
Day CONTROL " 11.3% 22.6%
A B C D E F G H | 1 J K L
0 (o IO‘_ 10 (1O JtO 11O [LQ (IO IO (1D |10 {10
. ol (10 |10 |10 |0 | @] |0 |10 |to |10
2 | 10|l [ [efw|ololo
3 o |to {10 [ o] [0 [1d |to o |10 {10
4 _ o : .
Jo 10|10 |10 1D 1o |10 |10 IO |0 |lo 1D
5 ' . S '
10 {16 O IO v {0 (16 /0 ]/0O |0 |70 | /0
p — .
10 [(O [1O [t6 |10 (O [t 0] /0 (0|70 10
7 0170 |70 {10 Lo |70l 70! sl 16 |70 | 20
A =Pan weight (mg) ' .
Color L ‘ : IE
identification: magawdo.  [15@1 13,40 1AL [iId T4 31534 [I4a,[12.95 4.3 1513 13,98 [14.59
Analyst: _MMA : k : : *
B="Pan+ Larvae weight - . : . .
(mg) :
:ﬁw , 2431 (2180 e yASVREY A ;3.51 RZ A oM3|2N) sl 1.3.13 .
Larv;e weight (mg)=A - B ‘ " - ] 1
' lsdb |20 |48 (835 1802 [8.25 | 813|148 | §.38 112 NAd | §.63]
Weight per initial nun;ber
o_f :aiyas .(m_g) _ %\'b . ,\OS {5% /\\,\’ ,\0\" ,‘\:’
= C/ Initial number of larvae o D 8 o ol o .
AvFrage ‘ Perceqt ' - ‘ l
mgig:;t P ;:g;{czloonntrol | 07' ’ ' .o‘ 807 '07‘
number of (%) o
larvae (mg) :

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

.~ Calculations and data reviewed: é&_

Comments:

[T




Environmental Testing Solutions, Inc. _ Page 3 of 6

Species: Pimephales promelas

Client: 'TVA/Sequoyah Nuclear Plant - Non-treated Date: OW1S-08

- Survival and Growth Data
Day 45.2% 72.6% 100%
M N O P Q R S T U Vv A% X

o lio|mw jio]lto 1010 jto |0 |to | (D IC'
x . IOl (o |to|toflo|tO|(0 |{O]/0 |00 |10

|10 wfofm | mioln e | oo |0
,3 Jo |10 | 1D | o |10 ,q“‘ﬂ"rlvb 010 |10 ;ID
JO | 1o | 10 1o 0|4 {10 /03@‘ 10]/0
q
q

]
10 | 11 |4 10 [ad 10 |70
o (1ol [ a*Ta e |a 1o | 10

3

7 '6 qlAFPq\Am 0 q ) 'Bl‘m‘ 0 q 8\‘“‘!‘ IIO '/O

6

A =Pan weight (mg)
Color (

identification: ' . : 17 ‘q,dﬁ ' 29iu30lsous.azliaral]
Am,*ys( '“M-\ﬂ““” 4.0 13.95 i35 i4.85h j; 18,3 381439 )iu.30) e ‘

B'=Pan + Larvae weight

(me) 22.84/21,01(267132070]71.26 [ 21.90 19.5892252 141123 -u*x.s 1Ty

Analyst: M

{ Larvae weight (mg)=A-B

872 1L (18 [ga) |14V [ e 113187611 213 835

Weight per initial number
of larvae (mg) \,\'\/
"= C/Initial number of larvae | ®

Al %] A wil N AA a
AN PP R A ] P I e
o oo [o” for [ |60 Jor fo o |o e

. Average | Percent o .
igh ducti - X . ' . .
:,f:iga,tp” o | 0.12€ 1047 | 0.132 .67 0.1176 q4.27,
number of (%) ’ ’ )
larvae (mg) :

Comment codes: c= clear, d = dead, fg = fungus, k = killed, m = missing, sk =sick, sm = unusually small, )
lg= unusually large, d&r = decanted and returned, w = wounded. ’ T
Calculations and data rev1ewed: %

1 PosxiBLe pATMIgENIC (NFecTionN.  MinNNowS THAT pien N
I THE e vent  Ann nTAKe wel? HeAvity FuNGused .,

n
g
o
c

| Comments:

l Page 32 of 105""



Environmental Testing Solutions, Inc.

Page 4 of 6

(- ! "

p

Species: Pimephales promelas

Client: TVA / Sequoyah Nuclear Plant - Non-treated

Date:_

Survival and Growth Data

Day 100% Intake
Y Z AA BB

0 o {10 [10 |70

h (o | /0] (o |70

2 (o] e [o (1o

’ o [+*Tio] 0

! 1;{* (0 0\‘t
h T ST Y

¢ SR
LT NEYESE

A=Pan weighti(mg)
Color

identification: HAQMA
Analyst:

&
5.L4 1320 PR 'N.‘U-\A

B = Pan + Larvae weight
(mg) ' '
Analyst: M ﬂ

18.50(20. 9 s

Larvae weight (mg)=A - B

4.34 | w8l 2.3
. S. 30 5.15
Weight per initial number i ..
: . . WY
of larvae (mg) O 19° :
= C/ Initial number of larvae 0\" 0) lo’& "\?
o o jo (O
Average Percent ' ) )
weight per ‘reduction
initial from controt o ‘-l?;-’? ‘u' ‘ "”,‘
number of (%) :
larvae (mg) :

od-15-08

Y

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 reviéwcd: ¥

(e

Comments:

&

| Page 33 o‘f‘log
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~ TVA/Sequoyah Nuclear Plant, Outfall 101 - Non-treated

w Environmaental Testing Solutions, Inc.

April 15-22,2008

~ Statistical Analyses '

Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  4/15/2008 Test ID: PpFRCR Sample 1D: TVA/ Sequoyah Nuclear Plant, Quifall 101
End Date:  4/22/2008 Lab 1D: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 " Test Species: PP-Pimephales promelas ’
Comments;  Non-treated .
Conc-% ! 2 3 4 ,
D-Control 1.0000 1.0000 1.0000 1.0000
113 1.0000 1.0000 1.0000 1.0000
22.6 1.0000 1.0000 1.0000 1.0000
452 - 1.0000 0.9000 0.9000 0.7000
72.6 1.0000 0.9000 0.8000 1.0000
TN 100 0.9000 0.8000 1.0000 1.0000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean® Mean Min Max CV% N Sum Critical Resp Number
D-Control 1,0000 1.0000 14120 14120 14120 0.000 4 0 40
113 1.0000 1.0000 - 1.4120° 14120 1.4120 0.000 4 18.00 - 10.00 0 40
22.6 1.0000 - 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
45.2 0.8750 0.8750 1.2253 09912 - 1.4120 14.199 4 12.00 10.00 5 40
72.6" 0.9250 0.9250 1.2951 1.1071 1.4120 © 11347 4 14.00 10.00 3 40
T 100 0.9250 0.9250 1.2951 1.1071 1.4120 11.347 4. 14.00 10.00 3 -40
Auxiliary Tests . - - Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01) ’ ’ 0.84818864 0.884 --0.6760745  1.16084056
Equality of variance cannot be confirmed : i ’
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU.
Steel's Many-One Rank Test 100 >100 1
“Treatments vs D-Control )
. Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma - Iter
Slope "1.27414145 0.56913392 0.158638%4 2.38964395 0 6.59494317 7.81472778 0.09 2,54791372  0.78484222 7
Intercept 124394095 1.01467616 -0.7448244 3.23270626 ’ - o
TSCR . »
Point Probits % 95% Fiducial Limits
ECO! 2.674 132463943 0.0003707% 294705841
ECO5 - 3355 453903092 4.83309592 86.1712267
EC10 3.718 87.5181143 50.3972396 2287.3461 )
EClIs 3.964 136.294103 75.7448833 67622.7886
EC20 4.158 193.808963 96.3464778 1084316.72
EC25 - 4326 262.147478 116213218 11945654.9
EC40 4.747 561.146453 180.769874 485165195 . R
EC50 5.000 886.979795 233.559799 485165195 . T -
EC60 5.253 1402.01051 300.726925 485165195 .
EC75 5.674 3001.10884 455.757808 485165195
EC80 5.842 4059.32305 536.985968° 485165195 -
EC8S 6.036 5772.32087 649.794482 485165195
EC90 f 6.282 8989.37254 825.503063 485165195
EC9s 6,645 17332.6195 117594644 485165195
EC99 7.326 59392.2837 2279.3448% 485165195

sqni0l_04-15:08data
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TVA/ Sequoyah Nuclear Plant Outfall 101 Non- treated

Environmentat Testing Solutions, Inc.:

Aprll 15 22, 2008

Sta_,tistieal Analyses -

Larval Fish Growth and Survival Test-7 Day Growth

TVA / Sequoyah Nuclear Plant, Outfall 101

“Start Date:  4/15/2008 TestID: " PpFRCR Sample ID: -~
End Date: 4/22/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:  Non-treated ‘ :
Cone-% 1 2 3 4
D-Control - 0.8460 0.8100 0.7480 0.8350
11.3 0.8020 0.8250 0.8130 0.7980
22.6 0.8380 0.7120 0.7930 0.8630
- 45.2 0.8720 0.7220 0.7280 0.5910
72.6 0.7910- 0.7420 0.6210 0.7730
100 0.7870 - 0.6170 0.8730 0.8250
Transform: Untransformed ~ 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat . Critical MSD Mean N-Mean
D-Control 0.8098 1.0000 0.8098 0.7480 0.8460 5414 "4 C . 0.8098 1.0000
113 0.8095 0.9997 0.8095 0.7980 0.8250 1.498 4 0.004 2410 0.1355 0.8095 0.9997
22.6 0.8015 0.9898 0.8015 0.7120 0.8630 8.275 4 0.147 2410 0.1355 0.8015 0.9898
- 452 0.7283 0.8994 0.7283 - 0.5910 0.8720 15.765 4 1.450 2.410 0.1355 0.7452 0.9202
72.6 0.7318 0.9037 0.7318 . 0.6210 0.7910 10.462 4 1.388: 2.410 0.1355 - 0.7452 0.9202
100 0.7755 0.9577 0.7755 0.6170 0.8730 14.361 4 0.609 2.410 0.1355 0.7452 0.9202
Auxiliary Tests Statistic Critical - Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93530476 0.884 -0.5773312 0.65667479
Bartlett's Test indicates equal variances (p = 0.06) / 10.5668974 15.0862722 )
Hypothesis Test (]-tail, 0.05) NQOEC LOEC -ChV TU MSDu . MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.1354619 0.16728855 0.00571994 0.00631874 0.49915776 5,18
Treatments vs D-Control A
o ‘ Linear Interpolallon (200 Resamples)
Point % SD 95% CL(Exp) _ Skew - .
1C0S 35.533
IC10 >100°
ICIS >100
1020 >100,
1C25 >100
1C40 >100
. 1C50 >100

sqnl0]_04-15-08data’
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TVA / Sequoyah Nuclear Plant, Intake - Non-treated

\““ Environmental Testing Solutions, Inc.

April 15-22, 2008

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival

Start Date:

TVA / Sequoyah Nuclear Plant, Intake .

4/15/2008 Test ID: PpFRCR Sample 1D:

End Date:  4/22/2008 Lab ID: "ETS-Envir. Testing Sol. . Sample Type: DMR-Discharge Monitoring chort
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP- leephales pxomelas
Comments: Non-treated . . ) :

Conc-% 1 2 3. 4

D-Control 1.0000 1.0000 1.0000 1.0000 -

100 0.5000 0.5000 -0.6000 0.3000 3
Transform: Arcsin Square Root 1-Tailed
Conc-% Mean . N-Mean Mean Min Max CV% N t-Stat Critical -~ MSD
D-Control 1.0000 1.0000 1.4120 1.4120 - 1.4120 -~ 0000 . 4 o
*100 - 0.4750 - 0.4750 0.7591 0.5796 0.8861 16957 4 10.144 2.353 7 0.1515

Aux1hary Tests . Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {(p > 0. 01) Co 0.79137957 0.749 -1.1776705 3.92758425
Equality of variance cannot be confirmed ) A - - ’ .
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE . . F-Prob df
Heteroscedastic t Test indicates significant dlffercnces 0.06820701 0.0699559  0.852525

Treatments vs D-Control

0.00828539  5.3E-05 1,6

sqnl01_04-15-08data
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TVA/ Séquoyah Nuclear Plant,-Intake - Non-treated
April 15-22, 2008 |

Statistical Analyses

s\s;;; Environmental Testing Solutions, Inc.

Larval Fish Growth and Survival Test-7 Day Growth.

Start Date: ~ 4/15/2008 Test ID: PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Intake
End Date:  4/22/2008 Lab ID: ETS-Envir. Tcstmg Sol. _ Sample Type: DMR-Discharge Monitoring Report
Sample Date: © .. " Protocol: FWCHR-EPA-821-R-02-013 . Test Species: i PP-Pimephales promelas
Comments: Non-treated : ) ) I . . :
Conc-% 1 2 3 4 -
D-Control 0.8460 0.8100 0.7480 “0.8350
100 0.4390 0.5300 0.5250 0.2360
‘ ] : Transform: Untransformed : - 1-Tailed Isotonic
Conc-% Mean =~ N-Mean . Mean . Min Max =~ CV% N t-Stat Critical - MSD =~ Mean N-Mean
D-Controt 0.8098 1.0000 0.8098 0.7480 0.8460 5.414 4 : : 0.8098 1.0000 .
*100 04325 0.5341 0.4325 0.2360 0.5300 31791 4 5228 1.943 0.1402 04325  0.5341
Auxiliary Tests .. ) : Statistic . Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0. Ol) ' : 0.87680268 0.749 -1.3643531 229151784
F-Test indicates equal variances {p = 0. 09) . 9.83858776 47.4672279
Hypothesis Test (1-tail, 0.05) g MSDu MSDp MSB MSE F-Prob df

Homoscedastic t Test indicates significant differences ° ) 0.14021648 0.17316022 0.28463513 0.01041363 0.0019608 1,6
Treatments vs D-Control . . .

Linear Interpolation (200 Resamples)

Point % SD . . 95%CL{Exp) ~ Skew
1C05* T 10732 1,627 = 5.191 17.900 0.1896
IC10* 21.465 3254 . 10382 35.799 0.1896
IC15%. 32.197 4.881 15572 53.699 0.1896
1C20* 42.929 6.508 20.763 71.598 0.1896
1C25* 53.661 - 8.136 -25.954 89.498 0.1896
1C40* 85.858 ~ ‘

IC50 . >100

* indicates IC estimate less than the lowes; concentration
' sqnl0! _04-15-08data
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Environmental Testing Solutions, Iné,

TVA / Sequoyah Nuclear Plant, Outfall 101 - Non-treated
April 15-22, 2008

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

Verification of Data E

Quality Control
ntry, Calculations, and Statistical Analyses

Not for Compliance Assessment, Internal Laboratory QC

Project number:

3810

Reveiwed by: /el ’\/MA/
N

PMSD:

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

- Concentrative (%) Replicate Initial number of Final sumber of ' A = Pan wcight B =Puo + Larvae [Lurvae weight (mg)| Weight/ Surviving Menn weight/ Cocfficicnt of varistion | Weight/ Initiul number | Mess survival Mesa weight /  Cocflicient of Percent reduction from
larvae {arvac (mg) weigbt (mg) =A-B number.of larvae (mg) | Surviving samber of (Mean welght prr surviring of larvae (1ng) (%) Initial number of | varistion (Mes weight coatrul (%)
larvac (mg) nuraber af larvae} (Y6) larvae (mg) per iaitia) wumber of Jarsac)
8 . (%)
A 10 10 15.81 2427 8.46 0.846 0.846
"B 10 10 13.40 21.50 8.10 0810 : 0.810 ' .
i - 0.810 54, 100.0 0.810 54 Not applicable
 Controt C 10 10 1422 21,70 7.48 0.748 s . 0.748 ot
D 10 10 1477 23.12 8.35 0.835 0.835
E 10 10 14.73 22.75 8.02 0.802 . 0.802
F 10 10 15.34 23.59 8.25 0.825 0.825
1.3% 0.810 15 100.0 0.850 1.5 0.0
1‘ o G 10 10 14.76 22.89 8.13 0.813 . 0.813
H 10 10 12.45 20.43 7.98° 0.798 0798
1 10 10 14.03 22.41 8.38 0.838 0.838
J . 10 10 15.13 22.25 7.12 0.712 0.712
22.6% 0.802 83 100.0 0.802 8.3 1.0
.v K 10 10 13.98 21.91 1.93 0.793 0.793 )
L 10 10 14.50 . 23.13 8.63 0.863 0.863
M 10 10 14.12 22.84 8.72 0.872 0.872 .
H N 10 9 £3.85 21.07 7.22 0.802 0.722
P 45.2% 0.832 39 87,8 0.728 15.8 10.1
° ¢} 10 9 13.51 20.79 1.28 0.80% 0.728
P 10 7 14.85 20.76 5.91 0.844 0.591
. Q 10 10 13.29 21.20 191 0.791 0.791
: R 10 9- 14.48 21.90 7.42 0.824 0.742
T T2.6% - —= X 3.0 E 0.732 10.5 9.6
: ° S 10 8 13.38 19.59 6.21 0.776 0791 0.621 525
T 10 10 1479 22:52 1.73 0.773 0.773
. 8] 10 9 1430 22.17 - 1.87 0.874 0.787
- \ 10 8 15.06 21.23 6.17 0.771 ' 0.617
100% 08 58 . 92. 176 144 4.2
) w 10 10 15.92 24.65 873 0.873 36 0.873 s 87 i
X 10 10 14.19 22.44 825 0.825 0.825
Y 10 ) 15.66 20.05 4.39 0.878 0.439
Z 10 S 13.20 18.50 5.30 '1.060 0.530
100%. Intak " 0. 128 B 0.433 8 46.
S e ke AA 10 6 15.24 20.49. 525 03875 0900 0525 478 - e 66
BB 10 3 14.24 16.60 2.36 0.787 0.236
Qutfall 101: ) " Msp= Minimumn Significant Difference
- Dunnett's MSD value: 0.1355 PMSD = Percent Minimum Significant Difference :
. PMSD: 16.7 ' PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically significant in a whole effluent toxicity test.
Intake: . . . . .
Dunanett's MSD value: 0.1402 v Lower PMSD bound determined by USEPA (10th percentile) = 12%.
17.3

Lower and uppc'r PMSD bounds were determined from the 10th and S0th percentile, respectively, of PMSD data from EPA's WET Interlaboratory Variability Study (USEPA, 2001a; USEPA, 2001b).

USEPA. 20012, 2001b. Final Report: Interlaboratory Variability Study of EPA Shor_Herm Chrdnic and Acute Whole Effluent Toxicity Test Methods, Volumes | and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OI1.
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I - Species: APimephalespromelas ) Date: o9-1S-08
Client: TVA /Sequoyah Nuclear Plant — Non-treated S ~
Daily Chemistry: '
I Day
0 1 2
- Analyst
I Concentration Parameter’
i CONTROL pH (S.U.):
DO (mg/L)
: Conductivity
I (yumhos/cm) 5T
_ Alkalinity
(mg CaCO,y/L) S ‘\
’ Hardness :
I (mg CaCO4/L) 1
Temperature (°C) 1§
pH (S.U.) 1.6
I 11.3% DO (mg/L) Y4
' Conductivity :
: (umhos/cm) L
I Temperature (°C) 4.4
; pH(S.U) AL
§ 22.6% DO (mg/L) 148
Conductivity
I (pmhos/cm) 243 .
: Temperature (°C) 15.0
E pH (S.U) R
I 452% DO (mg/L) 14
. Conductivity ’
. (pmhos/cm) 2Ll
Temperature (°C) 8.0 w7 .
' pH (S.U) Al R, ) 143 158 [ .3¢
‘ 72.6% 1 DO (mg/L) 4.0 . 9. . ..
Conductivity )
l (umhos/cm) 21S
. Temperature (°C) 5.0 -24.1
v pH (S.U.) .98 . .29
I 100% DO (mg/L) X
' Conductivity '
(umhos/cm) 7L
| Alkalinity
l (mg CaCO,/L) 53
Hardness :
. (mg CaCOAL) S
TR chiorine
| (mg/L)’ 0.0
: N Temperature (°C) A O . . ™S
. pH(S.U) D e % .48 1.40 1.53 1,29
' 100% Intake | DO (mg/L) £ -, A. ) .
- Conductivity ' T
(umhos/cm) 1L V-3
- | Alkalinity
l (mg CaCO,/L) 52
Hardness
(mg CaCO,/L) S1
TR chlorine Y
A
l. (mg/L) £0.10 - ,
» Temperature (°C) 8.\ 14.€ 24.9 24.9 24.6
] P’age 39 of 105 : - Initial-. -} - Fina»l-- -} - Initial ----Final - Initial - Final -
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‘ Species: Pimephales promelas
‘Client: TVA /Sequoyah Nuclear Plant — Non-treated

Date: o4-15-0&

Day

Analyst

Concen-
tration

Parameter

.CONTROL

H(S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity
(mg CaCOy/L) -

Hardness
{mg CaCOy/L)

Temperature (°C)

- 11.3%

pH (S.U.)

DO (mg/L)

Conductivity
{imhos/cm) -

Temperature (°C)

22.6%

pH (S.U)

DO (mg/L)

Conductivity .
{umhos/cm)

-Temperature (°C)

45.2%

H(S.U)

DO (mg/lL)

Conductivity
| (umhos/cm)

Temperature (°C)

T26% |

pH(SU)

DO (mg/L)

‘Conductiyity
(pmhos/cm)

Temperature (°C)

100%

pH (S.U.) \

DO (mg/L) -~

Conductivity:
(umhos/cm)

Alkalinity -
(mg CaCOy/L)

{ Hardness

(mg CaCO,/L) _

TR Chlorine (mg/L)

Temperature (°C)

100%
Intake

pH(S.U))

RET

Tol

DO (mg/L)

Conductivity
(pmhos/cm).

Alkalinity
(mg CaCO,/L)

Hardness
(mg CaCQO4/L)

TR chiorine (mg/L)

Temperature (°C)

M. §

b

25.0

)
Y

2.

S NS

I Page 40 of 105 -

Initial

Final

Initial .

Final

Initial Final
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Initial
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TVA / Sequoyah Nuclear Plant, OQutfall 101 - Non-treated
~ April 15-22, 2008

leephales promelas Chromc Whole Effluent TOXIClty Test
EPA 821-R-02- 013, Method 1000 0

* Daily Chemical Ahalyses ;

Project number: ' 3810

Environmental Testing Solutions, Inc. .
: : Reviewed by: E’ ‘Z :'_‘3! o~
Concentration |Parameter . ) Day 0 Day 1 Day 2’ i Day 3 Day 4 Day 5 Day 6
P ) ’ Initial Final Initial Final - Initial Final Initial Final Initial Final Initial Final Initial Kinal
pH (SU) 7.92 7.51 7.49 7.54 7.70 7.41 7.86 7.53 7.83 7.33 797 7.52 7.69 7.18
DO (mg/L) 8.0 79 76| - 79 78 78 79 75 78 7| 7.6 7.8 75 ¢4
Conductivity (umhos/cm) 322 343 322 320 310 303 314
Control . [Xjalinity (mg/L CaCO,) 59 - 62 63
; Hardness (mg/L. CaCOj) 92 94 90
Temperature (°C) 248 246 - 246] - 248 . 247 24.6 T247 S 247 249 244 24.7 245 248 - 245
pH (SU) L 7.66 - 7.52 7.84 © 7.53 7.63 7.39] - 7.58 7.51 7.70 7.30 7.60 7.53 7.61 7.70
113% DO (mg/L) - 79 7.7 79 79 7.5 770 7.9 7:6 8.0 6.8 7.6 77 76 6.6
=7 IConductivity (umhos/cm) 312 , 309 312 312 300 ‘ 290 299
‘ " {Temperature (°C) k 24.9 244 24.7 . 247 2470 246 . 2471 24.4 249| 24.2 24.8 24.7 25.0 245
: pH (SU) 7.67 7.51 7.55 7.49 7.64 7.39 7.58 7.54 7.71 7.30 7.60 7.51 7.61 7.14
'22.6% DO (mg/L) 79 7.7 7.8] - 7.9 76! 1.6 7.8 7.7 8.0 6.8 7.6 7.7 7.6
o Conductivity (umhos/cm) 293 291 295 : 298 283 278 293
Temperature (°C) ) - 25.0) - 24.5) 247 - . 247 24.8 244 24.8 245 - 249 .24.2 248{ - 243 25.0
H (SU) 7.64 ©7.50 7.54 7.45 7.63 7.36] . 7.57 7.52 ©7.70 7.30 7.56 7.47 7.58 7.03
45.2% DO (mg/lL) . . ) 76 79 78 77 77 79 77 . 79]- 6.9 76 77 75 _
e Conductivity (umhos/cm) : 266 258 257 261 249 ’ 243 260
Temperature (°C) 25.0 245 247 24.6 248 246 24.8 245 - 249|- 0 242 249] 246 25.0 24.5
. pH (SU) - 7.62 7461 . 1750 7.43 7.58 7.30 . 7.52 7.48] - 7.64 7.19 7.54 7.40 7.55 7.0)
7'2 % DO (mg/L) . 8.0 7.6 79 7.8] . 7.8 7.6 7.9] 7.6 7.9]. 6.9 7.6 7.6 7.5 59
o Conductivity (umhos/cm) ) : 215 214 210 214 211 207 215
' Temperature (°C) , 250 - 245 24.8 24.7 248 2470 - 248 243 249 - 244] - 249 24.6 25.1) . 245] .
pH (SU) gk 7.58 7.42 7.46 742 . 754) - 7.29 7.48 7.39 7.60 7.18 7.46 7.38 - 751 7.01
DO (mg/L) 8.1 7.5 - 7.8 - 7.8 - 78 7.8 7.9 7.5] - 7.9 6.9 1.7 7.6 7.6 6.4
. “1Conductivity (pmhos/cm) 1 169 167 167 169 167 166 172
:100% Alkalinity (mg/L CaCO;) 53 © 54 53
‘ Hardness (mg/L CaCQ,) 65 61 ©. 65
Total Residual Chlorine (mg/L) <0.10 <0.10 . <0.10
Temperature (°C) 252 243 249 247 2491 J245 24.8 247 25.0 24 41 - 24.9 24.6 S 2511 245
pH (SU) . 7.57 7.34 7.45 7.40 - 7.53 7.28 7.47 7.41 7.60 7.17 7.45 741 7.50 7.01
DO (mg/L) ) 8.2 73 7.9 78] 19 7.8} : 8.0 7.6 - 80 6.8 78} 7.8 7.6] 6.5
' ) Conductivity (pmhos/cm) 162 165 . 168 . 167 168 . 165 172
100% Intake JAlkalinity (mg/L CaCQ,) 52 54 ’ 55
: Hardness (mg/L CaCO,) 57 65 63
Total Residual Chlorine (ng/L) . <0.10 <0.10 <0.10

TeJerature(() 25.1 245 2491 - 249 24.9 24.5 248{ - 246] - 250] 24.4 25.0 24.6 25.1 24.5
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Chromc Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1002.0)
' Species: Certodaphma dubia

Client: TVA

Facility: Sequoyah Nuclear Plant

" NPDES #: TN 0026450

CountV' Hamilton

‘Treatment: Non- treated

Outfall: 101

Project#: _ 3810
Dilution preparation information: Comments:
Dilution prep (%) 11.3 22.§ 452 72.6 100 o
Effluent volume (mL) | 2825 | 39a% 1130 1815 2500
Diluent volume (mL) 22175 M\ 1370 685 o0
Total volume (mL) . 2500 2500 2500 | : 2500 2500
Test organism information: | Test information:
Organism age: ¢ M -Houats OLD | Randomizing template: | RI@PLE.
Date and times organisms | gu—+d4f _ | Incubator number and 2D
were born between: | oN-1S-08 0130 1D 1030 1 shelf location: '
Organism Source - Cups:[ V]2 I [4]5]8]A]>/™N/vST YCT batch: aa-nd-of
Culture board: o4-08-08A | Rel:f ] 1 In[N[s [ lals/a /1o
Transfer bowl information: | pH=71.41 Temperature = 4.8 | Selenastrum batch: 63-24-08
Daily renewal information:
Day Date Test initiation, Control water Sample numbers Analyst
T renewal, or batch used used
- termination time
0 Jotsof 1160 _od-1-08 | ovodd.0t ¥02f N
U o e-0d 1004 04-01-08 | ofedid-otd0| 4\
2 Joynot 1512 ou-13-08B| ogodib.mwid | At
3 od-18-08 oo\ ‘ oM-13-08 B o&odib. 1B 1| d\
¢ o408 1052 | 64-1v-0f A | odod1&-0vson | 4
> | ou-2008 1064 O4-10-0€ A | odouig.0v%e2 | A\
5 | ot-arod 1014 ' oourgoi w0z Al
-7 Jed-u-of 1003 _
. _ N
Control information: 1 2 Acceptance criteria, Summary of test endpoints:
% of Male Adults: o, | ol $20% 7-day. LC50 > 1007,
% Adults having 3" Broods iol-23a—t | 1007, 2 80% NOEC 1007
% Mortality: oL of. | = =2% LOEC > 1007,
Mean Offsprmc/Female 32.5 | 33.3 | =15.0offspring/female ChV 21007,
%CV: s.8% | 447 <400 % 1C25 2 1007.

| Page 42 0f 105
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l Environmental Testihg Solutions, Inc. Page 2 of 7
l Species: Ceriodaphnia dubia
Client: Sequoyah Nuclear Plant - Non-treated - Date: 1508
l CONTROL -1 Survival and Reproduction Data
Replicate number .
Day v 1 2 3 4 5 6 7 | 8 9 10
l 1 Young produced o (@) (&) () O 1 O | O O 1 0O O
Adult mortality - |\ |y [ R [ S [ W i O
2 Young produced o (@) O &) (@] O O O ol O
l " Adult mortality LU W L U L I — | o | —
3 " Young produced (@) O O () O O ®) O O O .
Adult mortality U] o] U ] Ul ] © [\ I N
l 4 Young produced 4 Q4 | A Y <G | Y 3 [N J
Adult mortality N N D . — - O
5 "Young produced Ol O le) O O \ S O 12 V2 14
I Adult mortality (i o G« _ | [ - | U o
6 Young produced A9 4 1) 120 | '3 0] O O
Adult mortality A U A U R LV L W B W | - —
l 7 Young produced 13 "5 |‘-‘ ‘ 1o ito IS s I; 16 l"‘ .
: Total young produced 5 S 23 31 ) 3\‘ 31 3,4 | a3 | 3 28 32 (32
l Final Adult Mortality [y S [ (O A R e N N i —
X for 3 Broods Xt X T XK > Ho T XX [T X T Y
Note: Adult mortality (L = live, D = dead) ' - ' ‘
l ‘ Concentration:
% Mortality: = 01,
_ Mean Offspring/Female: 32.97
I conc: 11.3% Survival and Réproduction Data
. - ] Replicate number
I Day 1 7] 3 4 5 6 | 7 8 9 10
1 ~ Young produced ol O O O ) O O fa) O Q
Adult mortality A\ [ I | VR R N I W | VU S VN I
l 2 Young produced O! O O 1O e O O 1 Q1O 10
Adult mortality L_ (- | | O A T R S Y - L L -
3. Young produced O O O |1 0 (@) O &) (@) O @)
I . Adult mortality N U I L _ — |- _ L L L
4 Young produced q - [ q [} d S | s (N | q
Adult mortality | L | . - | N IR W [ W Ao A —
I 5 | Young produced O (o} 15 | S 7 130 O RIS =)
agutmortality | L] L] | | U | ] U| w [
-6 Young produced o 1S 0O O O ) | S [6) o) O
l . Adult mortality r . (- w w w \ (W L. |
7 Youngproduced | 1o | 1o | 201 A 14 [V oL [ 1& ] 76 |14
Total young produced ) 2 [ 37 3°l 36 % N 34 Abo 31 23 5’]
l Final Adult Mortality - [ | | N (- |- L
Note: Adult mortality (L = live, D = dead) ' ' o
, Concentration:
I % Mortality: [SYA
Mean Offspring/Female: 36.S
l | % Reduction from Control: | ~12.3%
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Environmental Testing Solutions, Inc.
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Species: Ceriodaphnia dubia ,
Client: Sequovah Nuclear Plant - Non-treated

Date: _ p4-1S5-08

conc: 22.6%

Survival and Reproduction Data

Page 44.0f 105

Replicate number .
Day 1 2 3. 4 5 6 7 8 . 9 10
1 Young produced o O ®) (&) O (@) O O O| O
Adult mortality Y S S S A A S -
2 Young produced o o Ol ol O (@) (@) @) o IKe)
‘Adult mortality L (O T | |- — ] O L T S -
3" | Young produced OO ol o O O .0 o o (-]
‘Adult mortality Cl U« [\ R N A VO B U [ W [ WG e
4 Young produced la u < uy (. { S| s S | S
- Adult mortality i L . - - L. | VR I W | - -
5 Young produced s '®) o 1o () (@) 1S 16 O 1M
Adult mortality U w — o | — - . |\ . — 1
6 Young produced 0 18 1S 10O 15115 o) O |11 |. O '
Adult mortality | { — |\ - w (U L W B W i —
7 Young produced 17} 11 1L | 20 |;I l J 1201 11 2\ lf
Total young produced -38 29 | a6 4o 36| 3@ Jo | a8 d1 L.‘ {
Final Adult Mortality (- L ) - o - (- T
Note: Adult mortality (L =live, D = dead) :
’ ' Concentration: :
% Mortality: o7,
Mean Offspring/Female: 38.1
% Reduction from Control:- | =14.1°T,
CONC: 45.2% Survival and Reproduction Data
- . Replicate number : :
Day 1 .2 3. |- 4 -5 6 7 .8 9 - 10
1- Young produced | (O O |10 | O O O O O o O
Adult mortality L\ | G O Lo b W - (S
2 Young produced O OO | O O @) Q (@) (@) &)
: Adult mortality - (- Ul u v o A T .
3 Young produced Q) &) @) o) (@) 0O @) O | O @)
_ Adult mortality U i U I W e U L W L[ o 3 [
4 ~ Young produced S Wil d [-s o d g u s Y
Adult mortality L o \— L (. | N I W LV I —
5 Youngproduced | 1S]| O L] O ol ol o 1A S |ty
Adult mortality w (G | L. L - [ - |- o
6 Young produced o) 4 0 1 1S ) 1 o |0 O
D admmortaliy |\ A | ] ] ] U W L g i
7 Young produced 2‘ 17 1 & QQ ljg ZQ 177119 19 272
Total young produced 4 135 34 42(aa (31 ]3¢ 4o 39 | 4|
Final Adult Mortality [ | | - | (- (- [ -
Note: Adult mortality (L =live, D= dead) : ] '
' ' Concentration:
% Mortality: 07
Mean Offspring/Female: 34.0
% Reduction from Control: |.=20.07,




Environmental Testing Solutions, Inc.

Page 4 of 7

Species: Ceriodaphnia dubia

Client: Sequoyah Nuclear Plant - Non-treated

Date: o\y- |S-o§
: {

Survival and Reproduction Data

cone: 72.6%

R Page d5 of 105’

Replicate number .
Day . 1 2 3 4 5 6 7 8 9 10
1 Young produced o @) (@) O (@) (@) O (@) e (&)
Adult mortality Cl el u ] ol u ]« (. | U]
2 Young produced |, O O (&) O O O D ®) @) O
Adult mortality Cliuvleluelw [ | S S S B -
3 Young produced () o) (@) O Q &) O o | O @)
Adult mortality ] ul w - [ U U] Ul U e
4 Young produced < S | s q S S .l 9 Ao <
. Adult mortality L L - | N [ S I WU N W g o
5 Young produced 0O ! ‘-l O S | OO0 S | \& 1o
Adult mortality | | | _ [ | L, - | | L.
6 Young produced | |71} ol 117 0 0 4 1 (o) &) o
Adult mortality CT v U U [ L W R U
-7 - Young produced, 11 |¢ 20 | 14 14 | 21 |14 22 18 Y3
ol young produced 39| 3§ |4z | 38| 41 | 33 | 38| 4V | 42| 38
Final Adult Mortality L I O S O . |- (- — [
*Note: Adult mortality (L = live, D = dead) o : '
: Concentration: ‘
% Mortality: =~ . "Ol.
Mean Offspring/Female: 39.6
‘ % Reduction from Control: |- 2\.8%
CONC: 1'()()0/,’ ' Survival and Reproduction Data a
: - Replicate number -
Day 1 2 3 4 5 6 7 | 8 9 10
1 - Young produced O SR ENe) O O O (@) (@) OO
Adult mortality L__ L w (- . ! U | G I -
2 Young produced le) OO o 1O Q (@) O (o) (ﬁ
Adult mortality o | Y R S i W [ - - —
y " "Young produced ‘D) O O O O e ol O @) IS
Adult mortality ud o] U w o | L U o | —
4 Young produced S S 3\ Y ey = | | L o S
Adult mortality (W o |l w |« |- [ |l
5 Young produced O A O O 1 b e | 14 1o 1S
Adult mortality [ . {_ U L w [ | [ - [ | N O
6 Young produced 11 W V& 1S O (4 (&) 0 (@) O |
' Adult mortality ul Ul u ] o (W (- [ R N
7 [ Youngprodueed | 20 T V4 [ V&[T 22] 20] 19 24 ] 14] 22] /$-
Total young producefl L) 3| 3¢ (_/0 42 di- 349 ‘_“ S‘i- Lll-l 3&
Final Adult Mortality U o[ U T U C o U ] v (S
Note: Adult mortality (L = live, D = dead) : -
- Concentration:
% Mortality: (&)
Mean Offspring/Female: H0.S
% Reduction from Control:

- 24. 67!
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Environmental Testing Solutions, Inc.
Spec1es Ceriodaphnia dubia : ‘ _
. Client: Sequovah Nuclear Plant - Non-treated Date: __oY-15-08
- CONTROL -2 Survival and Reproduction Data
Replicate number ’
Day 1 2 3 4 5 - 6 7 8 . 9 10
1 | Youngproduced ol Ot O O O ®) (@) O O O
_ Adult mortality S Y e S e R .
2 Youngproduced |-~ | O | O O |l. O (&) Ol O 1O
" Adult mortality L I | I I ] ] \— A\ I\
3 ..| Young produced () (®) () ) He O O Ol O O
A’dultmortality — [ L L, — L o - — -
4 Young produced v\ 3 9 W “ S b Al S
Adult mortality | L S I W N L L | N P (- —
5 Young produced \L.\ 13 O 1\e ) \S \\'\ l‘-\ Q 1\ 2.
Aduttmortality | | | L] o . v Ly -
6 Young produced O ) s 06| O @) O O \S]1 O
' Adult mortality — | | VR B WS B VU I W — A U I -
7 Young produced |- \S | 1S Q1T i I WV A Y I
.{ Total youn'g p_ro@uced 23 35 35 . 3_‘ 3 \ 35 ,35 a2 33 33
Final Adult Mortality o | | - | |- [
Note: Adult mortality (L= live, D=deadj o '
v Concentration:
% Mortality: . o
Mean Offspring/Female: 253
conc: 100% Intake Survival and Reproduction Data
) - ) Replicate number : :
Day > 1 2 -3 K 5 - 6 7 8§ | 9 10
1 Young produced Ol O O] O (@) Ol 0O O OO
Adult mortality .- | - . L T A W G N | W L —
2 Young produced O O 10O [} (@) O @) O (@) (@)
Adult mortality LU L L L — | C (. (- e
3 Young produced Ol O O 0] 0} (&) Q! O [0 @]
Adult mortality [ S e S - | L | S I S ) .
4 Young produced (o .| Y S S S S L\ S "‘\
Adult mortality — - (- (W L W - - | U —
5 Young produced 19 \S (@) |,‘--‘ 1 1S | \vS 1o 13 O ' S
Adult mortality U O W w jfu e [To (- | S [ -
6 Young produced (o) O {7 ®) e) O ¥e) (@) ) O
Adult mortality [ | L W B | u | N I W I
7 Young produced 1812\ [ 18 [22] 14 19 2V ] 20 18] 20
Total yougg produc.ed g\ | Jo | 3 q| 4 1 349 & : 42 31 3b 3“
Final Adult Mortality e RS Y S -
Note: Adult mortality (L = live, D = dead) -
' Concentration: .
-% Mortality: Q7.
Mean Offspring/Female: 39.% ’
% Reduction from Control: | =18 .07
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TVA / Sequoyah Nuclear Plant, Outfall 101
April 15-22, 2008

Statistical Analyses

‘} _Environmental Testing Solutions, Inc,

Cenodaphnla Survival and Reproduction Test-Reproduction

Start Date:  4/15/2008 T Test ID: CdFRCR Sample ID: © TVA/ Sequoyah Nuclear Plant, Outfall 101
End Date:  4/22/2008 Lab ID: ETS-Envir. Testing Sol. - Sample Type: . DMR-Discharge Monitoring Report.
Sample Date: » Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: Non-treated . L : ' : .
Conc-% = . 1 2 3 4 5 6 7 8 9 . 10 .
D-Control 35.000 33.000 ©32.000  34.000 32.000 34.000 33.000 28.000 32.000 32.000 -

11.3 . 36.000 " 37.000. 39.000 - 36.000 40.000 34.000 36.000 37.000 ~ 33.000 ~37.000
22.6 38.000 39.000 - 36.000 40.000 36.000 38.000 40.000 . 38.000 "41.000 41.000
45.2 41.000 35.000 38.000 - 42.000 39.000 37.000 38.000 40.000 39.000 . - 41.000
72.6 - 39.000 38.000 42.000 "38.000 41.000 .35.000 . 38.000 41.000 42.000 38.000
100 43.000 - 38.000 40.000 42.000 41.000 - 39.000 41.000 39.000 44.000 38.000

. Transform: Untransformed . — 1-Tailed . * Isotonic
Conc-% Mean N-Mean @ Mean . Min Max CV% ~ N t-Stat Critical MSD Mean. N-Mean . -
D-Control 32.500 11.0000 . 32.500 28.000 35:000 - 5.847 10 ’ : - 37.800 1.0000
113 36:500 1.1231 36.500 - 33.000 40.000 .5.667 10 -4.579 2.287 1.997 37.800 - 1.0000
1226 "38.700 1.1908 38.700 36.000 41.000 4.726 10 C-7.098 0 0 2287 - 1997 37.800 1.0000
45.2 39.000 1.2000 35.000 35.000 42.000 5.406 10 7442 . 2287 1.997 37.800 1.0000°
726 . 39.600 12185 - 39.600 38.000 42.000 4325 10 : -8.128 2287 . 1.997 37.800 1.0000
100 40.500 1.2462 40.500 38.000 . 44.000 - 5107 10 -9.159 2.287 1.997 37.800 1.0000
Auxiliary Tests . ' " Statistic - ' Critical Skew Kurt,
Kolmogorov D Test indicates nonnal distribution (p > 0.01) ’ : 0.82764852 1.035 -0.188985  -0.4219705 -
Bartlett's Test indicates equal variances (p =0.99) - - I 0.58125877 15.0862722 _ .
Hypothesis Test (1-tail, 0.05) - NOEC LOEC - ChV- TU MSDu MSDp . MSB MSE F-Prob df
Dunnett's Test 100 >100 1 1.99735188 0.06145698 - 85.12 3.81481481 4.7E-12 5, 54

Treatments vs D-Control : L

- . Linear Interpolation (200 Resamp]es)

Point - % SD '95%CL Skew

1C05 5100 ' :

IC10 v >100

IC15 >100 -

1C20 - T >100 : '

1C25 >100

1C40 >100 oo : ' . ~
ICS0 >100 - . _ o : ' - : o

sqnl01_04-15-08data
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"TVA/ Sequoyah Nuclear Plant, Intake
April 15-22, 2008

‘Statistical Analyses -

w’ Environmental Testing Solutions, Inc.

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  4/15/2008 ‘ TestID: CdFRCR - Sample ID: TVA / Sequoyah Nuclear Plant, Intake
End Date:  4/22/2008 - Lab ID: ETS-Envir. Testing Sol. ’ Sample Type: : DMR-Discharge Monitoring Report
" Sample Date: Protocol: . FWCHR-EPA-821-R-02-013 Test Species: . ~ CD-Ceriodaphnia dubia

Comments:  Non-treated ,

Conc-% 1 2 3 i 5 6. 7 g 9 10

D-Control -33.000 . 33.000 33.000 37.000 31.000 35.000 33.000 .32.000 33.000 33.000
100 '41.000 .40.000 - 35.000 41.000 39.000 39.000 42.000 37.000 . 36.000 39.000 -

Transform: Untransformed 1-Tailed . Isotonic

Cono-% Mean . N-Mean Mean Min Max CV% N t-Stat Critical MSD. Mean " N-Mean
D-Control 33.300 1.0000 33.300 31.000 37.000 4914 10 o 36.300 1.0000
100 ' .39.300 1.1802 39.300 36.000 ~ 42.000 = 4.653 10 -7.732 1.734 1.346 36.300 1.0000
Auxiliary Tests ' Statistic  ~ Critical Skew Kurt
- Shapiro-Wilk's Test 1ndlcates normal distribution (p >0.01) 0.91478437 . C0.868 - 0.27528238 0.39658886
F-Test indicates equal variances (p = 0. 75) ) ) 1.24896264 | 6.54108953 ’
Hypothesis Test (1-tail, 0.05) . ) ) ) R MSDu MSDp MSB MSE F-Prob df.
Homoscedastic t Test indicates no 51g;mﬁcant dlfferences 1.34568502 0.04041096 180 3.01111111  4.0E-07 -1 18

~ Treatments vs D-Control

Linear Interpolation'(ZOO Resamples)

Point % SD ‘ 95% CL Skew ' : -
1C05 >100 . ' :

Ic10 >100

IC15 >100

1C20 >100

1C25 >100

1C40 ) >100

IC50 >100

sqni0]_04-15-08data
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# Environmental Testing Solutlons, Inc.

TVA/ Sequoyah Nuclear Plant, Outfall 101
April 15-22,2008

Verification of Ceriodaphnid Reproduction Totals

Control-1
Replicate number
Day 7373741516718 9 [w] '
1 0 0 0 0 0 0 010 0 0 0
2 0 0 0. 0 0 0 01 0 0 0 0
3 0 0 0 0 0 041 0 0 0 0 0
4 4 4 4 5 4 4 S 3 4 4 41
5 0 0 0 0 0 15 0 [ 12 ] 12] 14 53.
6 14 14 14°] 13 12 0 13 0 0 0 80
7 17 i5 14 16 | 16 | 15| 15 13 16 14 151
Total 35 1 33 32§ 34 | 32 | 34 ) 33| 28 | 32 | 32 325
11.3%
. : Replicate number
Day T 1231 4]5]6] 7780w ™
1 01 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 6 4 4 4 4 51 5 4 4 44
5 0 0 15 15 17 13 0 14 13 14 101
6 16 15 0 0 0 0 15 0 0 0 46
7 16 16 | 20 17 19 17116 18 16 19 174
" Total 36 | 371 39| 36 | 40 | 34 | 36 | 37 | 33 | 37 365
22.6% o .
. Replicate number
D2y T T2 T3Ta]1s 6] 77819 0] ™
1 0 0 0 0 0 0 0 0 0 0 "0
2 01 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0.l 0 0 0 0l 0 0 0
4 6 4 5 4 4 5 5 5 4 S 47
5 15 0 0 16 0 0 15 16 0 17 79
6 0 18 15 0 15 15 0 0 16 0- 79
7 17 17 16 20 17 18 | 20 17 | 21 19 182
Total [ 38 1 39 | 36| 40 | 36 | 38 | 40 | 38 | 41 | 41 387
45.2%
" Replicate number
Doy I T2 T3 T 9] s [e] 77879 0} ‘ol
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 S 4 4 5 6 4 4 | 4 5 5 46
5 15 0 16 0 0 0 0 17 15 1 14 77
6 0 14 0 17 15 13 17 0 0 .0 76
7 21 17 18 20 18 20 17 19 19 | 22 191
Total 41 35 38 42 | 39 | 37| 38 | 40 | 39 | 41 390

72.6% -
- Replicate number
Day TT 2137456789 0] ™o
1 0ol olololofololo] o] o 0
2 0] o] o|ofolo]olol] o] o 0
3 0l 0] ol oclolololololo 0
4 st s s 4] st 4] a]a4a]6] 4 46
5 0 14 0 151 17 0 0 15 18 16 95
6 7ol olof1alsl a0 0 64
7 17 1920 19 19| 21| 18 ] 22 | 18 | 18 191
Total | 39 | 38 | 42 | 38 | 41 | 39 | 38 | 41 | 42 | 38 396
100%
Replicate number .
Day T T2 1314 5]61 7189 ] '
1 olololoJolojo]Jojo]o 0
2 o lolololololo]lol oo 0
3 0l o[cololololololo]o "0
4 51 5| 41 s 4] 4] 4] 61 61 5 48
5 0] 0] o] oti7]16|16]1a]16] 15 94
6. il wwlis{o]lofolo] o] o 64
7 21 19 1822019211922 18 199
Total § 43 | 38 [ 40 | 42 | 41 | 39 | 41.] 39 { 44 | 38 | - 405
Control-2
) Replicate number
. Day i T 273 Tals 6] 71879 ] '
1 0jJo0jJojJojololo]o] o] o 0
2 0l oltolojololol o] ot o 0
3 olojJolojoloJolololo 0
4 4 | s a4 a4t a4 st a4]s 43
5 W13 0 (16|13l Is5]1a]14a] 012 11
6 ol oJislToltololololis]o 30
7 1s{1s {1417 14} 16| 14| 141 14 | 16 149
Total § 33 [ 3303337313533 32]33] 33 333
100% Intake _
Replicate number ' - .
Dy T3 T3 T ]sTe] 7189 0] row
1 0] 0 0°'1.0 0 0 0 0 0 0 0
2 ol olTolotolololol oo 0
3 ol ol ol ol olololol o] o 0
4 6 | 4| 4 5] 5] sl st a4 st a 47
5 17150 0 1415|1516 ]3] 0| 15 120
6 0ol o7 o] ol o] o] ol 3][o 30
7 18 | 21 | 18 | 22 | 19§ 19 | 21 | 20 | 18 | 20 196
Total § 41.] 40 | 39 | 41 | 39. 39 | 42 | 37 | 36 | 39 393




TVA / Sequoyah Nuclear Plant, Outfall 101
April 15-22, 2008 |

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

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

Environmental Testlng Solutions, Inc.

Project number: 3810
Reveiwed by: - W/
- . . \__ /1
Concentration : : Replicate number : . Survival | Average reproduction | Chefficient of Percent reduction from
L ' o : ; variation (%) pooled controls (%)
(%) 1 2 3 4 5 6 7 8- 9 10 (%) . (offsprmg/fem.ale) )

Control- 1 - 35 33 32 34 32 34 33 - 28 32 .‘ 32 100 ‘ 325 58 ~ Not applicable
113% - 36 37 . 39 | 36 ' 40 34 . 36 37 33 37 100 36.5 - -12.3
122.6% 38 39 36 40 36 38 40 . 38 41 | 41 100 38.7 4.7 -19.1
1452% 4T 35 38 42 39 37 38 f40 ¢ 39 .41 100 - 39.0 .54 -20.0
L72.6% 39 38 42 38 41 39. 38 41 42 38 100 ©39.6 43 -21.8
100% 43 3 | 40 | 4 41 39 4 39 aa | 38 100 | 405 s -24.6

Control - 2 33 "33 |- 33 37 31 35 33 - 32 33 33 . " 100 33.3 4.9 Not applicable |’

100% Intake . 41 40 39 41 39 39 S 42 37 36 .39 100 39.3 v 4.7 -18.0
Jutfall 101: : . E ' MSD = Minimum Significant Difference
Junnett's MSD value: 1.997 ‘ PMSD = Percent Minimum Significant Difference
'MSD: | - 6.1, PMSD is a measure of test precision. The PMSD i is thc minimum percent difference between the control and treatment that can be declared statistically
j : significant in a whole effluent toxicity test
ntake: ‘ : . S
Junnett's MSD value: 1.346 Lower PMSD bound determined by USEPA (10" percentile} = 13%.
'MSD: 4.0 ‘ Upper PMSD bound determined by USEPA (90‘*‘ percentile) = 47%.

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

ISEPA. 2000. Understandmg and Accounting for Method Variability in Whole Effluent Toxmty Appllcatxons Under the National Pollutant Dlszharge Elxmmahon Program EPA-833-R-00-003. US Envxronmemal Protection
gency, Cincinnati, OH. .

ISEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study ofEPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2-Appendix. EPA-821-B- 01 004 and EPA-821-B-01-005. US
nvxronmental Protection Agency, Cincinnati, OH
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Page 6 of 7

Environmental Testing Solutions, Inc.

Date:

Species:

Ceriodaphnia dubia

Client: Sequoyah Nuclear Plant - Non- treated

Daily Chemistry:

o4 15-08

Analyst

Concentration Parameter o 3 s
CONTROL | pH(S.U) .40 .
DO (mg/L) ' 8.0 2.9
Conductivity &
{umhos/cm) 2L
Alkalinity
(mg CaCO,/L) S
Hardness
a7 ,
(mg CaCO;/L) : .
Temperature (°C) .9 w0 .1 1.9 247 . b
T pH (S.U)) ALe | N.de 1.5 | 1.9 143 | .53
11.3% DO (mg/L) 1.9 1.9 ) 1.
Conductivity )
(pmhos/cm) S\
Temperature °C) | 4.8 . . . .
. pH (S.U.) e AT 1,55 | 1.91 T-wY | VST
22.6% DO (mg/L) - 1.9 -4 ‘ . 0
Conductivity
- (umhos/cm) 295
Temperature (°C) W. & 24 .9
pH (SU) .Y .4
45.2% DO (mg/L) 1.9 i
Conductivity
(pmhos/cm) 2o
Temperature (°C) 1“& 4. & L) _ F o .
pH(SU) R Y i -\ =3 .50 1.1 | 1.9 |[NdS
72.6% DO (mg/L) 20 - A Q : -
o ’ Conductivity 215
(umhos/cm)
-Temperature (°C) ) 4
pH (S.U) 1.S8
100% DO (mg/L) &
Conductivity
(pmhos/cm) “oq
Alkalinity
(mg CaCO4/L) 53
Hardness
(mg CaCO;/L)» bS ‘
TR chlorine
, £0.10 <0.10
(mg/L) .
Temperature (°C) [ZK - WM.9 - 8 s | 2S .\
- | pH(S.U) BEJ) 1 .H2 148 1.47 1.3
100% Intake | DO (mg/L) &2 . ‘ 19 7. .
Conductivity e
(pmhos/cm) : bL 165 “98 )
Alkalinity ) .
(mg CaCO4/L) 52 S“'(
Hardness
(mg CaCO,/L) S LS
-|. TR chlorine ‘
‘ <0.10 ‘ 1 €0.10
(mg/L)
Temperature (°C) 4.9 24.9 24.8 5.0 2. | 24.9
’ Initial _ Final § [Initial _Final Initial .|| .. Final .

Page 51 of 105
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Environmental Testing Solutions, Inc.

Species: Ceriodaphnia dubia

Client: Sequovah Nuclear Plant - Non-treated

Date: _ o4- 1508

—

Day

Analyst

Concen-
tration

Parameter

CONTROL

pH (S.U.)

DO (mg/L)

Conductivity
{pmhos/em)

Alkalinity
(mg CaCO,/L)

Hardness
-(mg CaCO4/L)

Temperature (°C)

11.3%

pH (S.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

22.6%

pH (S.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

45.2%

pH(S.U)

DO (mg/L)

Conductivity - -

(umhos/cm)

Temperature (°C)

72.6%

pH (S.U))

DO (mg/L)

Conductivity
{pmhos/cm) -

Temperature (°C)

100%

pH (S.U.)

DO (mg/L)

‘Conductivity
(pmhos/em)

Alkalinity
(mg CaCOy/L)

Hardness ‘
(mg CaCOy/L)

TR Chlorine (mg/L)

‘Temperature (°C)

24.4

24. €

3

L3

0.10
18 -4

4.4

25\

4. &

25.0

S L

100%
Intake

pH (SU,)-

1.41

1.95

J.G0

X

$EES

mXiy4

35D

4

DO (mg/L)

§0

Conductivity
(pmhos/cm)

Alkalinity
{mg CaCOy/L)

Hardness
(mg CaCOy/L)

TR chlorine (mg/L)

Temperature (°C)

1]

249

T.©

24.9

80
108
sS
EACY

1 <o0.10
15' b .

N q"}

24. ¢

10
(b5

g 0
S .

29

248

1.b

e Yl

5.0

V.o

2.
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Non-treated
B April 15-22, 2008

Ceriodaphnia dubia Chronic Whole Efﬂue‘nt Toxicity Test
EPA-821-R-02-013, Method 1002.0

~ Daily Chemical Analyses

q‘% . R . ] Project number: . 3810
B g Environmental Testing Solutions, Inc. /\ -
C Reviewed byzc-j/w\_,
Concentration |Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day § Day 6
: Initial | Final Tnitial Final Initial Final Initial Final .| Initial Final Initial Final Initial Final
pH (SU) 7.92 7.45 7.49 7.60 . 170 7.54 7.86 - 7.70 7.83 7.59 7.97 7.59 7.69 7.57
DO (mg/L) 8.0 79 76 76] 738 79 79 7.7 78 7.5 76| 716 7.5 74
; Conductivity (umhos/em) - 322 © 343 322 320 310 303 314
Control  TA\jalinity (mg/L CaCO;) 59 62 63
' Hardness (mg/L. CaCO3) : 92 © 04 : 90
Temperature (°C) 24.7 247 247 . 249 247 24.6 247 25.0| . 24.8 248 24.8 24.6 249 24.8
H (SU) - 7.66 _7.46 7.54 7.59] . 7.63 7.53 7.58 .7.67 7.70 7.59 7.60 757 7.61 7.57
':” 3% DO (mg/Ly - ) 7.9 7.8 7.9 - 17 7.5 7.9 - 7.9 7.8 8.0 7.5 7.6 7.4 7.6 74
e Conductivity (umhos/cm) . 312 309 - 312 312 300 290 299
Temperature (°C) 24.8 249 248 25.1] 249 24.8 248 25.0 25.0 248 25.0 24.9 250 250
} pH (SU) 7.67 7.42). - 7.55_ . 1.57 . 7.64 . 7.52 7.58 7.63 7.71 7.56 7.60 .7.57 7.61 7.50
:.22 6'% DO (mg/L) . . 79 7.9 . ~ 18 7.7 1.6 791 7.8 78 8.0 15 7.6 7.5 1.6 7.4
S Conductivity (umhes/cm) 293 291 295 298 283 278 293
Temperature (°C) 24.8 249 24.8 25.0 24.9 -24.8) 24.8 248 . 25.0| 24.7 25.0f 2481 250 25.1
H (SU) . . 1.64 742] 7.54 7.53 7.63 7.49 7.57 7.62 7.70 7.56 7.56f - 7.531 . 7.58 7.50
45.2% DO (mg/L) _ 7.9 7.9 7.9 7.7 7.7 8.0 7.9 7.8 7.9 7.5 7.6 7.6 7.5 7.5
D& 70 Conductivity (pmhos/cm) 266 258 257 ) 261 - 249 243 260
Temperature (°C) ' T 248 24.8 24.8 24.9 25.0 249) - 248 24.9 25.0 24.9 2500 248] 2500 . 251
pH (SU) o 7.62 7.38 7.50 7511 . 7.8 7.45 7.52 7.56 . 7.64 7.49 7.54 7.50 7.55 7.48
mrgos RO (me/L) ‘ 8.0 79] 79 7.8] 7.8 7.9 7.9 738 79 7.5 7.6 7.6 7.5 7.4
e Conductivity (umhos/cm) . 215 g U 214 211 207 215
Temperature (°C) ' 249 . 250| © 2438] 24.7 25.0 247 249 25.1 25.1 24.9 25.1 2491 250 25.0
pH (SU) - 7.58 7.36 7.46] . 747 7.54 7.41 7.48 7.54 7.60 7.44 7.46 7.44 7.51 7.46
DO (mg/L) 8.1 738 78] 79 78 EE 79 78] 79 75 77 77 76 76}
Conductivity (umhos/cm) » 169 167 167 . 169 167 ' 166 : 172
100%  [Alkalinity (mg/L. CaCO,) 53 54 33
Hardness (mg/L CaCO,) 65 ' 61 65
Total Residual Chlorine (mg/L) <0.10 <0.10 - <0.10
Temperature (°C) 249 249 248 251 . 25.1 2491° 249 24 8| 25.1 249 25,1 24.8 25.0 © 252
pH (SU) : - 7.57% . 7.42 7.45] . 7.47 - 7.53 7.43 7.47 7.55) 7.60 7.46 7.45 7.42 7.50 - 7.46
DO (mg/L) . 8.2 .16 : 7.9 - 7.8 ~ 719 8.1 8.0 7.6 8.0 - 1.7 7.8 7.8 7.6 7.6
o Conductivity (umhos/cm) . 162 © 165 168 : 167 . 168 165 172
100% Tntake {Alkalinity (mg/L CaCQ;) . 52 54 55
- Hardness (mg/L CaCO,) - 57 65 63
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10

Temperature ("C) 24.9 24.9{ 24.8 25.0 25.1 249 24.9 24.9 25.0 - 248 25.1 24.8 25.0 249




Environmental Testing Solutions, Inc. Page 1 of 6
Chronic Whole Effluent Toxmty Test (EPA-821-R-02- 013 Method 1000 0)
~ Species:. Pimephales promelas '
Client: TVA : Couhty' Hamilton
Facility: Sequoyah Nuclear Plant *~ = - -~ Treatment: UV- treated
'NPDES #: TN 0026450 ' . Outfall: 101
Project#: 2810
Dilution preparation information: ' Comments:
Dilution prep (%) 11.3 22.6 452 72.6 100 Each concentration was treated
Effluent volume (mL) | 2825 )a‘; o 1130 1315 2500 for 2 minutes with a UV sterilizer
Diluent volume (mL) | 2217.5. ])%%1370 685 0 to remove pathogenic
Total volume (mL) 2500 2500 2500 2500 ° 2500 interferences.
Test organism information. | Test inLérmation: A y
Organism age: 19,19 HouRsS oLd Randomizing template: | NewLow
Date and times organisms oM Iv-08 1600 A Incubator number: 3C
were born between: ’ ) ’ . ' _
> ] Organism source: : ATox Batd Pp ov-14-o8 Artemialot number: - | 860 204V
Transfer bowl information: pH = Temperature=  °C | Total drying time: NS
, .89 M-z ] | Date/ Time in: oq-23.08 | \200
Average transfer'volume: 2.t _ Date / Time out: gM-238l 1200
: : o Oven temperature: - o'C
‘Daily feeding and renewal information:
Day ~ Date ! Morning | Afternoon Test initiation, MHS Samp!le numbers Analyst
' o feeding | feeding time renewal, or batch used | used ‘ '
- time . termination time’ ]
O | odmob| —R | 123p 1131 oM-01-08 | ogoyd. 0V+02) -~
' lodie-08 | 6Reo | e Nnzo oM-01-08 08odid.ot+ oz} A
2 | oq-rm-of | 6400 | 1Moo 1218 o130 B | pdovlbevd v A\
> od1g-0f | " 0EID | S 1203 | 04-13-08 8| ogouie. Y, éK‘
¢ o-14-08 okoo M 1210 OU-%-0&A | o§ 01§ 0\ 0T d’\
> |o420-08 | 0300 500 1207} oMW 08 A Josomg.orw oz | A
¢ g‘tz\-os 1S 00 1Ttd ‘b‘-\'\\o’OQA | oRodi8.01 % 67 d‘ .
7 od-11-0¥ 1S3 A
| o
Control information: ‘ Acceptance criteria Summary of test endpomts
% Mortality: 0O <20% 7-day LCs, [ YO0
Average weight per initial larvae: - |4 806 | NOEC “1ooT.
Average weight per surviving larvae: 0.806 2 0.25 mg/larvae ‘LOEC ~ Y007
‘ ‘ ' » Chv____ > 1007,
1C;s ' 21007
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Environmental Testing Solutions, Inc. o Page 2 of 6

Date: __o4-15-08

Species:. Pimephales promelas
Client: TVA/ Sequoyah Nuclear Plant - UV-treated
Survival and Growth Data

. Day ‘ ~ CONTROL 11.3% ' 22.6%
AlB|lc|{p|{E]|F|lce|BH]I|{J]|KI|[L

o to| /o | 1o |to | |to|wo oo |io]10] 0
' ol o] ol |w|io]| 0] oo |10
? 1o 10 |to]w]|wlwlio|w]wio]|w] o
: o] 1o | /o0 |15 || 0] rofiolio o | ©
_4 IO {0 IO |10} /0| 10| /O] 10O | tO] (O |1O
s 10 |76 |10 |10 |10 | 10| 70| 10 70| 70] 70 |10

6

| 6| oltelmlrelte]|elioltos0 |0

K ) ) 1o o 1S
10 (D) 10|10 } 10 (1O [ /D |70 10 | 10| 10 Q

‘A =Pan weight (mg).
Color identification:

Analyst: LA M

B =Pan + Larvae weight .
(mg)

Analyst: MM - | 23‘”

115330917 [19.82[M.88 1951 |40 1494 W 3H 15831y 613,03

22.652355/23.29[22.80(23.18 {2144 22 33 ]z | 2005229 4| 211

‘Larvae weight (mg) =A-B . . - : . : . )
| sbb |LA2 638 (841 [192 [2.61 nu3 | 18784} o822 (840 | g.08

_ Weight per initial number -
-} oflarvae (mg) &‘) $’\ \\\ %‘V Ao %0
= C/ Initial number of larvae ~ A ’% 0 %
» AL o o 0" Y
Average Percent L
weight per ~ | reduction
initial from control N 7’ O- 143 ] b"‘
number of | (%)
larvae (mg)

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

Comments:
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Environmental Testing Solutions, Inc. Page 3of 6

Species: Pimephales promelas

Client: TVA /-Sequoyah Nuclear Plant - UV—treate(? Date: o04-15-0%

Survival and Growth Data
Day - 45.2% 72.6% 100%
' M N O Pl Q R S T U A\ w X

(ol ro | |0 o] tojtotd |0 |10 |tO

! “lio o] o] io)io| o] mo|to]to]lo]w o

2 N 10 /D ’/o /01 (D} /D /b o}y [/d |0 110

o lto]w ol ]tofto |wlo (o010

wlio lioliol rolwl|io|wfml|to |
(6 (1o [ 10| rofto|ro o> frofto s | /0

Hhl N S - R aEE s
IS

6 10 [ /0| 701 /6 70 |10 | /0] /0|70 (/6 |70 /0D
7 T e e ] '
(o0 {t0 |/0 |/O]i0 | /D |70 /0] /D|/D |0 |0

A =Pan weight (mg) ' R .
Col()éaide‘:liiigica(ior%: o ' ‘ , , ' ' ‘ . '
Assl_ R8T T VSIBNRIS K. 1Tyl id oz i3l 14,4320
Analyst: MM . C

B =Pan + Larvae weight

rlyst: MM sel [23.09|22 4022 071 AG 223 | 21253(23.04[206 [T U 297002

| Larvae weight (mg)=A-B

412 2.3 1,09 |e.b7 [1.85 [8.09 g2 1688 [0 T g0 1804 nae

Weight per initial number

' ' B ERAR RN

of larvae (mg) N ,,;*) O N q:', 8‘ N Q:‘ o \ o |0
= C/ Initial number of larvae o b Y %w N $ % °° I.\ ) % q:, ‘.\ :

' ° o' g o (o (O L) o |0 o IO
Average Percent '
weight per reduction A )
initial from control 6. €30 -3. 07. . 0. 4 2".\' - 7--7'7‘ 6. g q z. 07‘.
number of (%) S _ ’ T
larvae (mg) '

Conﬂme’nt'codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually émall, »

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

Comments:
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Environmental Testing Solutions, Inc. Page 4 of 6

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - UV-treated Date: ; 64' 1S-0§

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

O]l 10 }|t0 | 1O
t o | 0|0 | 10
.'/o )o 10170
10| ioc |10 | 1D
4 - (o t0 | /0 | /O
/ol o [0 |

-6 . o
(0| t0 |0 | (D
‘ '
7 o | O |70 {0
A =Pan weight (mg) (D S E [
Color identification: .
_MagenTA |y goo | Mas) sl

Analyst;

B =Pan + Larvae weight

(mg) ; )
[ an [rABuINIEaS3dse]

Larvae weight (mg)=A - B . 3
: B E S R TF Pal 4F X3

Weight per initial number O
of larvae (mg) ‘ @ PA) '\% q,“’

= C /Initial number of larvae . A % .
V) o o |©

Average Percent ’
weight per reduction i -
-1 initial from control 0. 841 S. "7'
| number of (%)
larvae (mg)

Comment codes: ¢ = '¢1ear, d = dead, fg = fungus, k= killed,.m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded. o S
o Calculations and data reviewed: é&_ _

\ -

Comments:
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TVA / Sequoyah Nuclear Plant, Outfall 101 - UV-treated
Aprll 15-22, 2008

. Statistical Analyses

¥ Environmentai Testing Solutions, Inc.

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  4/15/2008 . Test ID: PpFRCR : . Sample 1D: TVA / Sequoyah Nuclear Plant, Outtall 101
End Date: = 4/22/2008 - . Lab ID: ETS-Envir. Testing Sol. Sample Type: . DMR-Discharge Monitoring Report
Sample Date:- : , Protocol: FWCHR-EPA-821-R-02-013 Test Species: _ PP-Pimephales promelas
Comments: UV-treated ) - - -
Conc-% ol 2 3 4
D-Control - 0.8660 0.6720 ~  0.8380 0.8470
11.3 0.7920 0.8670 0.7430 0.7870

22,6 0.8410 . 0.6820 0.8400 0.8080
452" 09120  0.8330 0.7090 0.8670
726 - 07850 . 0.8090  0.8120 0.8880
100 0.7670 0.8100 0.8040 0.7760

) Transform: Untransformed ) 1-Tailed ' . “Isotonic
Conc-% Mean N-Mean ™~ Mean Min Max - CV% N t-Stat Critical MSD Mean N-Mean
D-Control - 0.8058 - 1.0000 0.8058 0.6720 0.8660 11.161 4 : 0.8099 1.0000
113 0.7973 0.9895 0.7973 0.7430  0.8670 6.453 4 0.181 - 2410 0.1131 - 0.8099 1.0000
22.6 0.7928 0.9839 07928  0.6820° 0.8410 - 9512 4 Jo02m 2.410 0.1131 0.8099 . 1.0000
452 - 0.8303 1.0304 - 0.8303 0.7090 0.9120 10.487 4 -0.522 . 2410 0.1131 0.8099 1.0000
72.6 0.8235 - 1.0220 0.8235 0.7850 0.8880 5.424 4 -0.378 2410 0.1131 0.8099 1.0000
100 07893 . 0.9795 0.7893 0.7670 - 0.8100 2.656 4 0.352 2.410 0.1131 0.7893 0.9745
Auxiliary Tests : Statistic . Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0. 01) ) 0.9139455 - : 0.884 -0.9393307 0.42655275
Bartlett's Test indicates equal variances (p = 0.32) ‘ 5.84704399 15.0862722
Hypothesis Test (1-tail, 0.05) . NOEC  LOEC Chv TU MSDu . -. . MSDp MSB MSE F-Prob df
Dunnett's Test =~ . 100 >100 - 1 0.11311518 0.14038496 0.00114064 0.00440593- 0.92965513 5,18

Treatments vs D-Control

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew
1C05 o >100 o - R
IC10 >100

Ic1s >100

1C20 . >100

1025 >100 -

Ica0 ©>100

IC50 >100

sqgnl0l_04-15 -08data-uv
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TVA / Sequoyah Nuclear Plant, Intake - UV-treated
- April 15-22, 2008 |

55 Environmental Testing Solutions, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  4/15/2008 TestID: * PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Intake
" End Date: -4/22/2008 - Lab ID: ETS-Envir. Testing Sol. .Sample Type: | DMR-Discharge Monitoring Report
Sample Date: ‘ Protocol: - FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:  UV-treated ’
Cone-% 1 2 3 ) 4
D-Control 0.8660 0.6720 0.8380 0.8470
100 08710 0.7700 0.8780 0.8690
] . Transform: Untransformed 1-Tailed Isotonic.
Cone-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.8058 1.0000 " 0.8058 0.6720 0.8660 11.161 4 0.8264 1.0000
100 0.8470°  1.0512 0.8470 0.7700 0.8780 6.078 - 4 . -0:796 1.943 0.1007 0.8264 1.0000
Auxiliary Tests . Statistic Critical Skew Kurt .
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.76526457 0.749 -1.5087627 1.15292051
. F-Test indicates equalwariances (p = 0.38) ) 3.05166674 - 47.4672279 5 :
Hypothesis Test (1-tail, 0.05) _ MSDu MSDp MSB MSE F-Prob Codf

Homoscedastic t Test indicates no significant differences

Treatments vs D-Control

. 0.10067529 0.12494607 0.00340313 0.00536846 0.45626166 1,6

SD

95% CL(Exp)

Linear Interpolation (200 Resamples)

Point % Skew
1C05 - >100 -
IC10 - >100

€15 v >100

1C20 >100

jc2s - >100 .

1C40 >100

- 1C50 - >100

sqni01_04-15-08data-uv
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TVA / Sequoyah Nuclear Plant, Outfall 101 - UV-treavted
April 15-22,2008

Pimephales promelas Chrbﬁic Whole Efftuent Toxicity Test
C EPA-821-R-02-013, Method 1000.0 o

.Quality Control

"Verification of Data Entry, Calculations, and Statistical Analyses

Project number:

Reveiwed by:

3810

. Not for Compliance Assessment, Internal Laboratory QC
Cuncentrativn (%) Replicate Initial number of Final sumber of A = Pan weight B = Pun + Lurvac |Larvac weight (mg)| Weight/ Surviviag Mesn weight /- Cucfficient of variation | Weight/ Initial sumber | Mean survival Meun weight/ Coxfficiest of Pereent reduction from
’ tarvae larvae {mg) | weight (mg) =A-B sumber of larvae (mg) | Surviviog sumber of |  (Mess weight per surviviag uflarvae (mg) (%) Ivitial sumber of | varidtion (Meaa weight cootrol (%)
. . - Jarvae (mg) © aumber of tarvael (Vo) larvac (mg) por imitish number of Vorvac)
- . . {¥e)
. A 10 10 14.64 23.30 8.66 -0.866 0.866
S B 10 10 15.33 22.05 6.72 ‘0.672 0.672 R
C - - 0. . 100.0 0.806 11.2 Not applicable
Control C 10 10 15.17 23.55 838 0.838 0806 12 03838 e
D 10 10 14.82 23.29 8.47 ; 0.847 0.847
E 10 10 . 14.88 2280 7.92 . 0.792 0.792
: F 10 10 14.51 23.18 867 0.867 0.867 -
. ° . 1000 0.797 6.5 11
R G 10 10 14.01 21.44 7.43 0.743 0.797 63 0743 -
H 10 - 10 14 .46 2233 7.87 0.787 - 0787
) 10 10 14.33 22.74 8.41 0.841 0.841
: J 10 10 13.83 20.65 6.82 0.682 0.682
- 22.6° - - 0.7 .5 100.0 0.793 9.5 1.6
2.6 A’ K 10 10 14.54 2294 8.40 0.840 & ? 0.840 .
- L 10 10 13.03 21.11 + 8.08 0.808 - 0.808.
™ 10 10 15.89 25.01 9.12 0.912 0912 -
. N 10 10 14.76 23.09 8.33 0.833 N 0.833
© 45.2% .83 . 100.0 0.830 10,5 -3.0
: 4'52/0 9] 10 10 15.38 22.47 7.09 . 0.709 0.830 105 0.709 . :
P 10 10 13.35 ° 22.02 8.67 0.867 0.867 )
Q 10 10 15.11 22,96 _1.85 0.785 0.785
) R - 10 10 14.22 22.31 8.09 0.809 - 0.809
69 - .824 . - 5 0.82. 5.4 -2.2
 TL6% S 10 10 14.41 22.53 8.12 0.812 1082 34 0.812 1000, 824 ?
. T 10 10 14.16 23.04 8.88 0.888 0.888
U 10 10 14.02 21.69 7.67 0.767 . 0.767
\ 10 10 13.1! 21.21 8.10 0.810 0.810
° - . . 0.789 2.7 2.0
100% W i0 10. 14.93 2297 8.04 0.804 0789 7 0.804 ‘00__ 0 : .
X 10 10 12.86 20.62 7.76 0.776 0.776
Y 10 10 - 14.27 22.98 8.71 0.871" 0.871
p - z 10 10 14.07 21.77 7.70 0.770 0.770
Y - R .84 6.1 -5.1
100% Infake AA 10 10 1475 7353 878 0878 0847 6l 0878 1000 0847
BB 10 10 . 15.41 24.10 8.69 0.869 0.869
Ouli'f:lll 101: MSD = Minimum Significant Diffc}cnce
Dunnett's MSD value: 0.1131 PMSD = Percent Minimum Significant Difference .
PMSD: 14.0 PMSD is a measure of test precision, The PMSD is the minimum percent difference between the control and treatment that can be declared statistically significant in a whole effluent toxicity test.
Dunnett's MSD value: 0.1007 Lower PMSD bound determined by USEPA (10th percentile) = 12%.
i2.5

PMSD:

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

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

USEPA. 20014, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chranic and Acute Whole Effluent Toxicity Test Methods; Volumes | and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH.




Environmental Testing Solutions, Inc.

Page S of 6

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

Date:

oMis-of

Daily Chemistry:
Analyst
Concentration. | Parameter R
CONTROL | pH (S.U) 1S
: DO (mg/L) 19
Conductivity
(pmhos/cm) | 32\ : : .
Temperature (°C) 4.9 “14.9 M- £ w.1 2.9 Ao
pH (S.U) 1S [ N.d9 K 157 1wy | .39
11.3% DO (mg/L) 1.4 . 1.9 il
Conductivity ' "
(pmhos/cm) 3o\ S\
Temperature (°C) 3.\ a1 .9 24 .S w.4 .o
pH(SU) WM (14D V.3 | 184 Ty | 3T
22.6% DO (mg/L) £.0 ' . .
' Conductivity
(umhos/cm) 22
Temperature (°C) aS-\ . . .
pH (S.U.) Tl .4y NG | 1.5 T3 | N33
45.2% DO (mg/L) &.0 , ~ \.\e . N
Conductivity . WO :
(umhos/cm) 248 Ai L asg
Temperature (°C) . | 5.\ .. 24-3 15-0 ™o
| pH (S.U) 9.58 | 1M .
72.6% DO.(mg/L) 8.0
Conductivity :
(pmhos/cm) 21\ ]
Temperature (°C) 8.2
H(S.U) A.SY
100% DO (mg/L) §.0
Conductivity :
(umhos/cm) ! 1-3
Temperature (°C) W &
pH (S.U.) 1583
100% Intake | DO (mg/L) 8.0
Conductivity A
(pmhos/cm) L6 :
Temperature (°C) 1S M. .9 ) ;4-5‘ ,
Initial Final Initial Final Initial
HAy O ) DN T
Og‘ﬁu.\o\ ‘mk'\e' Om ‘.°"- , INTAKQ.
ALKALI Y <3 = = . s2
(mlLCNwQ
\ [ o L\ LS
m.mte b I ‘ .

gl C~C°b),;_,__




Environmental Testing Solution's, Inc. ' C _ Page 6 of 6

Species: Pimephales promelas Date: _ o4-1S-0%
Client: TVA/Sequoyah Nuclear Plant — UV-treated : :

[}
e
>

. 3 4 S 6
" Analyst A~ p
Concen- Parameter
tration
CONTROL | pH (S.U)
' DO (mg/L)
- | Conductivity
(pmhos/cm)
Temperature (°C)
e pH(S.U)
11.3% - DO (mg/L)
Conductivity
(umhos/cm)
Temperature (°C)
‘ pH (S.U)
22.6% | DO (mg/L)
i ' Conductivity .
_ (pmhos/cm)
Temperature (°C) . K . QD .
' | PHGU) A5% 1498 [ 1oz | P85 | 259 | vl [.82 | wod
45.2% DO (mg/L) &0 1.8 . : ) L 3,
' Conductivity
I § Temperature (°C) 2s.\ A -5 B.0 M.
PH(SU. 2949 | 145 | 156 | 249 | 252 |98 [04q9 | .64
72.6% . | DO(mgL) 8.\ .8 v | 80 Q.0 % 7.4
Conductivity .
I (umhos/cm) 7_\% il
Temperature (°C) 2s .\ I 4.4 Y- N-b S\ M-b
_ - |pHEU) dbe | 1.M0 | 183 | G4p | 245
100% * . | DO (mg/L) &1 1.5 8.0 b.F 3a
Conductivity . ' ' ;
{pmhos/cm) L _S 171 130
I' Temperature (°C) sy 24.S Ts. \ 143 A . 24.
‘ | | pH(S.U) dd [ 135 1150 [ 3% [ Gl |39 JA4S ) bCPDS
R I I T P A
- Conductivit : ' o]
. _(Ez:h:sc/clr‘rlll)y' LY 2 : 110 . : oy B
Temperature (°C) 50 ) 24s | B | W3y | @€ | 241 | 25t | 24§
I ) Initial - Final Initial Final Initial Final Initial Final
' , Y s coLL CanSTANT
' Outea lo)]  INTAXE b (N CoRNET
' wry | sd U AMATED
l AT ) S  ren
: ' o ‘ Hanoness - _ :



TVA/ Sequoyah Nuclear Plant, Outfall 101 - UV-treated
Aprll 15-22, 2008

Ptmephales promelas Chromc Whole Effluent Toxncnty Test
' EPA-821-R-02- 013 Method 1000.0

¢

5#[_?0__59 adeq .

Daily Chemical Analyses

i : Project number: 3810
x#: Environmental Testing Solutions, Inc.
: Reviewed byd}W
Concentration |Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
i . Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
i H (SU) . 7.65 7.48 7.66 7.58 7.63 7.40 7.54 7.55 7.69 7.30 7.60 7.54 7.56 6.98] -
: DO (mg/L) 7.9 7.5 7.7 7.7 8.0 7.8 7.8 7.6 7.9 6.9 7.8 7.9 7.6 6.0
Conductivity (umhos/cm) 321 334 320 332 311 304 314
Control  TAlicatinity (mg/L CaCO,) 61 59 62
i Hardness (mg/L CaCO,) 86 92 88
Temperature (°C) 249 24.5 24.81. 24.7 249 1246 24.9 244 2491 243 24.6 247 249 24,7
i H (SU) 7.65 7.49¢ 7.65 7.57 . 7.64 7.39 7.56 7.53 7.68 7.37 7.60 '7.53 7.54 6.96
11.3% DO (mg/L) 7.9 7.4 7.8 7.6 8.0 7.7 7.9 7.5 7.8 6.9 7.8 7.8 7.7 . 5.6
P Conductivity (}Lmhos/cm) 301 316 310 314 299 299 298
Temperature( C) 25.1 24.7 249 24.5 249 24.6 25.0 24.5 25.0 243] 24.6 24.6 25.0 24.5
i H (SU) 7.64 7.48¢ 7.63 7.54 7.64 7.37 7.55 7.52 7.66 7.33 7.61 7.50 7.54 6.96
52»2__6% DO (mg/L) 8.0 7.4 A 7.7 8.0} 7.7 8.0 7.5 7.9 7.1 7.7 7.6 7.8 5.6]
o Conductivity (pmhos/cm) 272 290 294 -299 283 283 294
' Temperature ("C) 25.1 247 249 24.5 25.0 247 25.0 245 25.0 242 24.7 - 24.6| 250 24,5
: H (SU) 7.62 7.44 7.60 7.51 - 7.63 7.33 7.53 7.48 . .7.63 7.25 7.59 7.47 7.52 6.94
545 39 DO (mg/L) 8.0 7.4 7.6 1.7 8.0 7.7 8.0 7.4 7.9 6.9 7.8 7.5 717 5.3
{47 |Conductivity (pmhos/cm) 248 ' 260 258 264 252 2
' Temperature (°C) ) 25.1 24.6 249 243 25.0 24.6). 25.1 24.6 25.1 242 24.7 24.6 25.0 24.6
; H(SU) 7.58 7.41 7.57 7.48 7.58 7.32 7.49 . 7.45 7.56 7.24 7.52 7.43 7.49 6.89
72 % 'Ibo (mg/L) - 80 7.4 7.6 7.7 8.0 7.7 8.1 7.5 7.8 6.8 8.0 7.6 7.8 5.4
o Conductivity (pmhos/cm) - 211 219 212 219 212 211 221
i ) Temperature (°C) 252 24.6|° 249 1246 25.0 244 25.1 243 25.] 244 247 24.6 25.1 24.6
: H (SU) 7.54 7.39 7.52 7.41 7.54 7.27 7.46 7.40 7.53 7.16 7.491° 7.39 7.46 6.89¢
‘ DO (mg/L) 8.0/ 74 7.7 7.4 8.01- 7.6 8.1 7.5 8.0] 6.7 7.9 7.7 7.8 5.6
100 Conductivity (umhos/cm) 173 172 169 173 171 170 178
 100% Alkalinity (mg/L CaCO,) - 53 51 54
‘ Hardness (mg/L. CaCO;) 61 61 69
Temperature (°C) - 252 24.6 249 246 25.0 24.7 251 . 245 25.1 243 24.7 245 25.1 246
H (SU) 7.53 7.34 7.50 7.44 7.54 7.27 7.44 7.35 7.50]- 7.17 7.46 7.39 7.45 6.93
; DO (mg/L) 8.0 7.5 - 1.7 7.7 80l 76 8.1 74 7.9 6.7 7.9 7.4 79 63
; Conductivity (umhos/cm) 166 169 166 172 170 169 174
-100% Intake L3y clinity (mg/l, CaCO,) " 50 5 5
| Hardness (mg/L. CaCO;) 67 65 65
Temperature (°C) - 25.2 24.6 24.9 24.5 25.1 24.6 25.1 24.5 25.1 243 24.8 24.7 251 24.5
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¢ Environmental Testing Solutions, Inc.

Total Residual Chlorine

Rl b

-‘/'Page I ' '(‘

Page | of Qo

(Orion Electrode Method, Orion 97»70)

Matrix: Water, MDL = 0.10 mg/L

Meter: Accumet Model AR25 pH/Ton Meter

N

Iodide reagent:

TRRA{0

Acid reagent:

TNRAW

Analyst LB
Date analyzed | gy-1q-q8
Calibration:
0.10 mg/L 1.00 mg/L
Reference standard number TNSSHT1IA TNSSSTS:

Laboratory control standard:

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 sémples.

Duplicate

Sample measurements:

D ¢ 0.0000193Y4

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

number (mg/L) "~ {(mg/L) (acceptable range = 90 to 110%)

TS50 0.50 SI| 9. 87
thlicate sdmple precision:
‘Sample Sample ID “Sample characteristics Residual chlorine | %RPD = {(S - D) /{(S+D)/2)) x 100
number o (mg/L)y g (acceptable range = 10%)
B ] S . T, B
0 %6H1A0T NN 1R WW T P &~ 0.0000M7

Sample Sample ID Sample characteristics Residual chlorine
number ‘ (mg/L)
Blank (should be = <0.10 mg/L) Lo.00813L
0d0414. 03 Q_\\{t\} S5 Aoy, (NO LotV 0.00%u0
otewia-of [Faxwood Hitls GOy, NO_Coloy hdnediand
ofoha . A | Bivevhyersd SS Clear ;O _Co\OV ©.000120
080413.05 | Guilford Mis -2 (£ | ey, LyeaLon <0.0c00191
0sciA. 06 | _secondary clay.) opaag'ue,brown €O-0000141
Jo20414. 08 | Gordsioord®E R onds | chear | At ULS . pawe fan | L0905
08l }'4. " N | t(@@ e cur""[bax’no.ts Pake tan ©-0%00LMN
28016 2 | SGN- invbake S\ aniiay c,mudu“’(mgt.. P‘M co.oMb
lototn 29| | (onemrneat [oigrang e o B [ coconn
Note: All samples were analyzed in excess of EPA ommended holdidg time (15 minutes) uffless otherwise noted.
Laboratory cbntrol standard: . » ' \

Reference standard

True value (TV)

Measured value (MV)

% RS =MV /TV x 100"

Page 64 of 105 .

number ) (mg/L) - (mg/L)- (acceptable range = 90 to 110%)

- — 050 ] T —>
Reviewed byv[ - J —]
Date reviewed | O0Y4-14-08 - |



:} Environmental Testing Solutions, inc.

Total Residual Chlorine

' (Orion Electrode Method, Orion 97-70)
: Matrix: Water, MDL = 0.10 mg/L
_ Meter: Accumet Model AR25 pH/lon Meter

Analyst

Date analyzéd

C alib’rationA:

0.10 mg/L

1.00 mg/L

Reference standard number

-

Laboratory control standard:

Page ") -
Page 2 of 2

Iodide reagent:

Acid reagent:

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

Sample measurements:

" Reference standard True value (TV) ' Measured value MYV) % RS=MV/TV x 100
number (mg/L) . - (mg/L) (acceptable range = 90 to 110%)

TSSST9 0.50 0.4\ m '/'

Duplicate sample preét'siah: ‘

Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(§+D)/2]} x 100
—_number ] (mg/L) (acceptable range = £ 10%)
agod14.04 _ C0.00M

\/ ' Dupllcate D co.00147

Sample Sample ID . Sample charac.tenstlcs Residual chlorine
number - (mg/L)
£4] Blank (should be=<0.10 mg/L) —
080'4\'3 10 | tersdarsons Tanus dou(\u W( ocu{-\u;cs pale greey ©©©°0%13
. S
o8&\ | | wenrnannetal Cloudy "’l pasbicles oo.\rcwh\bc, c0:0003%3
0&chA. v 2} walnow & muc "“/ooJ’chmwN | ©0.000303
]

Laboratory control standard:

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

Reference standard
number

)

True value (TVY)

(mg/L)

Measured value (MV)
(mg/L)

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

IS99 :

0.50

_0.50%

ino AL

Page 65 of 105

Reviewed by

e
T03-3-08

" Date reviewed '|




T MDD

E | | - . . Page Q1
o ’ - : ‘ T Page _\ of \
E © %z Environmental Testing Solutions, Inc.
. Total Residual Chlorine .
(Orion Electrode Method, Orion 97-70)
E © Matrix: Water, MDL =0.10 mg/L :
Meter: Accumet Model AR25 pH/Ton Meter
E ~ Analyst A ' ‘ o lodide reagent: | |,y 240
Date analyzed 04 -1\S-08 Acid reagent: | INR 21O
i Calibration ' .
; 0.10 mg/L ' 1.00 mg/L
Reference standard number INSSSS INSS S1] _ ‘ o
! 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 sampl.es. ' ) '
‘ Laboratory control standard: - .
Reference standard True value (TV) Measured value (MV) % RS=MV/TV x100. -
! . number . (mg/L) " (mg/L) (acceptable range = 90 to 110%)
: 1NSS ST14 , 0.50 0.9 . 05.0% '
l 'Duplicate sample precision: .
) Samplé Sample ID Sample characteristics . | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number . ' g (mg/L) (acceptable range = £ 10%)’
a 0401501 | Fomooon Hius §D |5 <o. oookob i
By N o T fy % BT FE’!
& - Duplicate D< 0.60007Z BRS¢
. Sample measurements:
Sample © SampleID - ' ' ‘Sample characteristics | Residual chlorine
number ' L . (mg/L) V
l g Blank (should be = < 0.10 mg/L) Sanr e i 25l < 0. 00044S
0&MK.03 | Heuderson wuwstP . | no oo, mean. _ |<o0. 0002
l 08MK.01 4 Monroe wuTP LIGKT TAR, CLEAR  PARTICLS < 0.0000175
: otodd.6t | squ ol . ' PAR TAN, CLRAX FAMICRY  Hcp. 60024l
' 0406402 | 5QN IMTAKE. ; face TAN CLCAR AARTICLES £0.000323%
—
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted.
! Laboratory control standard: .
' Reference standard True value (TV) Measured value (MV) % RS =MV /' TV x 100
l ] . number . (mg/L) (mg/L) - (acceptable range = 90 to 110%)
' iNSS S14 : 0.50 6.530 106.07s

L
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.z Environmental Testing Solutions, Inc.

Total

Residual Chlorine

VA

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

Analyst Ay

Date analyzed

04-AU

C alfbration:

0.10 mg/L

1.00 mg/L -

| Reference standard number

IANS<57 4

[NSSSFG

Laboratory control standard:

. .Y3

| Page )CC
* Page | of |
lodide reagent: | 130 9\9()
‘Acid reagent: |,r\)[, A7)

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

Reference standard

True value (TV)

- Measured value (MV)

% RS=MV /TV x 100

Sample measurements:

pumber . (mg/L) (mg/L) (acceptable range = 90 to 110%)

lasss 29 0.50 253 [0 L.
Duplicate sample piecision: ) : ' . :
Sample Sample ID Sample characteristics | Residual chlorine { %RPD = {(S - D) /[(S+D)/2}} x 100
number 1P (mg/L) (acceptable range =+ 10%)

— [ — S R TR
o gcq\_‘l.O\ //U}(QU()U{/ - : Lo L0. )le) ’?3 - ks
\L Du/plmate : DLO.LX.) 5/ —

-Sample Sample ID Sample characteristics . Residual chlorine
: : ; : (mg/L)

Blank (should be = <0.10 mg/L) JiiiAniaiial & A 20.00923
Hend arsen  WITP | pals tan, (loat <0.00413
seon-0z | Monave  wwrl | 16a. Giaec 40000567

ogodvend | VA- Stro- 40 Judotan LhnaL | 00p138
o gored 14 ST petotar, (liae, fuabills | 0000035

I /"/
.:_// —-/"}éW"
[<ER—

Laboratory control standard:

Note: All samples were analyzed in‘excess of 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

D973

/U ]

A0S D7

Page 67 of 105
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Page AV

. Page \ of 2
[ *f Environmentat Testing Solutions. Inc.
Alkalinity .
l (SM 2320 B)
: ' Matrix: Water, RL = 1.0 mg CaCO5/L ,
Analyst WD Time initiated 1500
l _ Date analyzed | 5q.12-08 Titrate samples to Time completed e
pH =4.50 S.U.
I Titrant normality and multiplier determination: . )
pH of . Normality : Normality (V) of H,SO, pH Factor or Multiplier
Deionized Titrant - check . Begin .| End | Total "= (5 ml Na,CO; x 0.05)/E = (N x'50000)/ 100 m! sample
Co water reference standard ml ml mi '=10.25/E . =Nx500
l =4.55V. | number |  number ' (E) | (acceptable range = 0.0180 - 0.0220)
' @.0 |TInraly InNss5La | o 1’3 13- R 0.0a0% 0.2
_ Balk corveuiorn 0.0 0. = 0.} mbL
I Laboratory control standard: .
¥ Reference s@a,ndard' True value. | Sample Alkalinity (MV) | % RS =MV /TV x 100
-number o (TV) volume | Begin { End | Total | Multiplier {(mg CaCO+/L) . -(acceptable range
|‘ ) (mg CaCOs/L) (ml) ml mi mi =90 to 110%)
| 1RSS5S 100 100 1i2.3 (a8 | 2.5 | 0. a7 7.0/ .
' ‘ Dup)icaté sample precision: . S
. : o Sample | Alkalinity %RPD =
’ Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOs/L) {(S - D) /[(S+D)/2]} x 100
number (m)) ml ml ml . : . (acceptable range =+ 10%)
I , M-0308 [ IWKS 0 | 100 |38 [au | 6.8 | 102 |° B9
! . - ; D : .
V| Duplicate (B) 00 a1t |333]59 ] 0.2 5% v/
I o Matrix spike recovery: ‘
Reference standard | . Spike value Sample ‘ Spike alkalinity (A)
: number - (8V) volume | Begin | End | Total | Muitiplier (mg CaCOy/1)
. l ) (mg CaCOy/L (ml) ‘ml _ ml m) » - B
‘ INe55H35 50 100 (g27.6 (B4 - | (0.2 1Lo
' Sample alkalinity (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCOy/L) "MV=A-B (acceptable range
: ) (mg CaCOy/L) =75 t0.125%)
i | 58 =y L0Y /.
o Sample measurements:: :
‘ Sample volume | Begin | End A Total ~ Alkalinity
I Sample number Sample ID ' (mi) ml mi_[ -ml Multiplier (mg CaCOy/1)
o oH-0A8 | 5500 HD LOO0 232 {43 (3.0 | 0.2 22
' su-pd-08% | NS YU 7 | 0.0 |58 |58 59
| pEWCA-10 | TVA WL | 58 | |88 a0
08 oM A. 1\ 1L WFUp ] ML QB 5.2 53
I o400 O |3ATSW 1 .8 |zt | .3 95
o\ R-QF Sasd su) l/ ‘ 29.1 [38.3 [ & a4
0806405.05 | Wereulin | a5 8.3 |41 (39 ) 140
o0& 0408 . Gl 2. | I EOSEEEIIE 130




Page A

Page <  of

-.# Environmental Testing Solutions, Inc,

Alkalinity
(SM 2320 B)
Matrix: Water, RL = 1:0 mg CaCO5/L ] _ )
Analyst B> | : .Tlme initiated 109
Date analyzed OM-[2-08 Titrate samples to Time completed =
: pH =4.50 S.U. '
Titrant normality and multiplier determination:
pHof : Normality Normality (V) of H,SO, ‘ pH Factor or Multiplier
Deionized Titrant- |- check .- | Begin { End | Total |+ =(5miNa,CO;x0.05/E -  =(Nx50000)/ 100 mlsample -
water reference standard ml mi . ml =0.25/E . : - =Nx500
=458S.L. number number " (E) | (acceptable range = 0.0180 - 0.0220)

_Laboratory control standard:

Reference standard |- True value Sample -~ | Alkalinity (MV) |- % RS=MV/TV x 100
number - (TV) volume | Begin | End | Total | Multiplier (mg CaCOyL) (acceptable range
(mg CaCOyL) | (m}) ml mi ml =90 to 110%)
TN55535 100 1000 | 3.3 f[iz0 |Q7-| 1O.2 | 99 | aqy
'Duplicate sample precision:
: . Sample _ 4 Alkalinity " %RPD=
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) | {(S-D)/{(S+D)/2]} x 100
number i (m)) ml ml ml : (gcc_eptable‘\range=:t 10%) 1 -
WO JCES® 4opos [ 1eo 3.0 |t | re-2 |8 e |
o Duplicate (B) wo It sl vt | e [P0 | —m—B
Matrix spike recéver;v:
Reference standard | Spike value Sample ‘ Spike alkalinity (A)
number (SY) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOy/L) [ (ml) | ml mli ml ) ) i
TNSS535 50 100 |} 0.0 5.9 | 102 | avie
l Sample alkalinity (B). Measured spike value (MY) - % R=MVY/SVx100
o (mg CaCO5/L) MV =A-B " (acceptable range -
(mg CaCOy/L) =75 to 125%) -
l l ' ' . Y q ' N q 8 / .
) Sample measurements: : ‘ -
. Sample volume | Begin | End | Total ° . Alkalinity
I Sample number Sample ID (ml) m! Bt ml Multiplier {(mg CaCOy/L)
S Yhg EES® qqoPq | 100 - 1200 341 | v.0 | 102 I
I‘ dhzo | 4 tpioep | 100 aul |as|od | | d.f
| 0§0408. 65 Cov%apl-jcdj | s |ans 354 1139 |4) \ 510
i 7 0.0
680416.02 7 | 1354 Leea|1us | OO0
I o8 I2. 0% v 3 U K 90 PR FEV I B B b MY T 580
| 08408 04 Ca”“@ Ll | BT ER B 150
l o&odig.0\ - | i 7 181 f{ay | 3.0 “ 120
0s0412.0b J/ ) ~ l, Aty |33.8 | A7 v o 111G

‘Datereviewed: | b4-12-08 |
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Page 70

o
‘:} Enviranmental Testing Solutions, Inc.

Analyst
Date analyzed

w2 [ Ker~
04-19-08

Matrix: ‘Water,‘, RL = 1.0 mg CaCO4/L .

Alkalinity
(SM 2320 B)

 Titrate samples to

Titrant normality and multiplier determination:

pH = 4.50 S.U.

Page

AP
Page t of A
- Time initiated 1 O
Time completed 0

pH of - Normality . Normality (V) of H,SO, pH Factor or Multiplier
Deionized | Titrant - | " check . | Begin | End | Total = (5 ml Na,CO, x 0.05)/E "= (/¥ x 50000)/ 100 m!'sample
water * | reference standard ml ml ml =0.25/E =Nx 500 '
=4.5S.U.-] number number - : (E) | (acceptable range = 0.0180 - 0.0220)
41 | e [Tnseq | 0.0 |1R.0 {13.0 0.0308 10.9
Vilu Wwrrecrion ~0.0-0.0
. Laboratory control standard:
‘Reference standard.-| - True value. | Sample | . -~ Alkalinity (MV) { % RS=MV/TV x 100
number (TV) . volume | Begin | End | Total | Multiplier | (mgCaCOy/L) (acceptable range
- (mg CaCOJL) (ml) ml mi ml ) =90 to 110%)
TNSSSIS 100. 100 ha.o |a3 |a.3 | (0.4 q7 91.07.
Duplicate sample precision. , .
. Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End [ Total | Multiplier | (mgCaCO/L) {(S - D) /[(S+D)/2]} x 100
number ‘ . (ml) " ml ml ml- .(acceptable ran‘gg =+ 10%)
04 1OBR | MUs Ha 100 |AL3 (314 [ le.l | 04 |5 w3 e
Y - Duplicate (B) (00 | &A1Y [336] | 0.9 |P Wy (.o
Matrix spike recovery: .
‘Reference standard | - Spike value | Sample . : . Spike alkalinity (A)
number T(SY) volume | Begin | End | Total | Multiplier (mg CaCOyL).
' (mg CaCO,/L) (ml) ml ml ml - . -
INSS%35 | To0us | OO |3y [384] 1 0.4 110
Sample alkalinity (B) Measured spike value (MV) % R=MV/SY x.100
(mg CaCOs/L) MV=A-B (acceptable range
- (mg CaCOy/L) . =75 to 125%)
Y Yo 93.07-
Sample measurements: ‘ - o
, _ Sample volume | Begin | End | Total | . Alkalinity
Sample number Sample ID . (m}) m| ml ml Multiplier (mg CaCOy/L)
ounp BB - | musws 0 | 00 38Y MR | 5.8 oy WO
DY\ LEH \, \ TS © | 5.8 @O .
'og.\s-wg \ 58 I8 |e.D 5&3‘%
ek\,\g,;)() MNus 120 \ v GO LL_UQ* LS v | 5E .
1w i 2V =+, -
0Y4-01-08 - [MitsS W + Q;-fé«e'" ik D ag(D
, ) M D j
0y-13-08 & L2 * (00 e 2 % b+ R G
04~ 1668 J/ % N 1354 13906 | Lo ol
- A , ! 13
Mhs,,iob W\ﬂ(j L A S T) e B q 1’}'} 0.2 oy N 130
7 PRV (& ”




¢ Environmental Testing Solutions. Inc.

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

Analyst ﬁtl{v _ Time initiated

Date analyzed O -G08 Titrate samples to "Time completed | T~

| pH = 4.50 S.U. |

- Titrant normality and multiplier determination: _ ,

pH of , Normality . . Normality (N) of H,SO, pH Factor or Multiplier.
Deionized | Tifrant theck—+-Begin--|--End’, - Total = (5 ml Na,CO; x 0.05)/E - =(Nx50000) 100 ml sample
water reference standard mi . ml T mi "\“‘~~-~N?~0<2§/j?, : =Nx 500
=4.5S.U. | number number ' (E) | (acceptable range = 0.0T80=0:0220) |, -
. : 'ﬁ—&“""b—-\_mli
- _Laboratory control standard: .
Reference standard |- True value Sample : . | Alkalinity (MV) | % RS=MV/TV x 100
number . (TV) volume | Begin | End | Total -| Multiplier (mg CaCOy/L) (acceptable range
: (mg CaCOyL) (ml) m! ml’ ml 2 =90 to 110%)
ANSSRS | 100 |19 g (Balad | bd | 9p QUL
- Duplicate sample precision: -

. - | Sample _ o : Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOs/L) {(S - D) /[(S+D)/2]} x 100
number : (ml) mi ml m} ’

6ed1.03 | itendiin~ 2 ellrenl 335 lwy 12) 1o+ |5 1320
‘Duphcate‘(B? v 355 59.v Lt 14 l : 130 v
!

Matrix spike recovery: ,
Re‘ferencé standard Spike value Sample ) . Spike alkalinity (A):

number (SV) volume | Begin | End | Total | Multiplier ' (mg CaCO4/L)

, {mg CaCOy/L) (ml)_ ml m}- ml : . ’
\NSSH35 00 | 5D 335 jdz| 07 &) . 430
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx 100
{mg CaCO4y/L) MV=A-B . (acceptable-range-
' " (mg CaCOy/L) =7510.125%)
| (20 98 __qo.0f.
. Sample measurements: '

‘ S , Sample volume' | Begin | End | Total | - Alkalinity
Sample number. Sample ID (ml) ml ml -ml | Maultiplier (mg CaCOy/L)
atoa. 3 | Henderan 3 5D 00 155 | 5SP  \oy 10

] t T {105 56

08 0M'S - 02 | Mvvnid ( 47 105 1d.@ .
0&odN. 07| L7 | 105 "[\dA | U2 qy
ogo414. v .L 3 1 1lag | 4@g Al
oso1s.0) | Fopwars | A5 anz 3% 36

g o4171. o\ L 232 143.3] 41 A
ofoid.ol Yo Vi 013 1339 15U . o1l
s&od)g. 07 | TLA- CUF - (D) 5D 329 1360 | 31 |17 e|
08 o491k . 08 VIR0, ¥ Sed 3G 3. v bz .

Page 710f105 -




Page 2 ¢

“Reviewed by [ LA T | "'Date reviewed:”

_ | Page 3 of 4
' ,;‘ Environmenta!’fes(ingSolulions,lln(.
o AlKalinity ’
l ‘ _ (SM 2320 B)
o : Matrix: Water, RL = 1.0 mg CaCOy/L 3
: Analyst = ’ Time initiated
l Date analyzed OY. lflff) Titrate samples to Time completed RS
pH = 4.50 S.U.
. Titrant normality and multiplier determination: o ‘ .
' pH of i Normality 4 -Normality (N) of H,SO, pH'Facto; or Mixltiplier«
S o Deionizedt——Titrant | check Begin | End | Total = (5 ml Na,CO; x 0.05)/E : - = (N x 50000)/ 100 ml sample
water reference standard——mb—L_ml_| ml : =0.25/E - =Nx500 :
' =4.58.U. | number number [ T(EY [taceeptahle range = 0.0180 - 0.0220) '
l" ~Laboratory control standard:
A Reference standard True value Sample 1 : .+ 7} Alkalinity (MV) | % RS=MV/TV x 100
: e number - - (TV) volume | Begin | End { Total | Multiplier { (mgCaCOs1) (acceptable range-
l , INSSSBS | (mgCaCoyL) [ (ml) ml ml m! ' ¥ =90 to 110%)
st 100 100 | 313 (463 g g | 104 9 | 4s.0d
Duplicate sample precision: :
' : , Sample | 0O - Alkalinity %RPD =
’ Sample Sample ID volume | Begin ‘End | Total | Multiplier.| (mg CaCOs/L) {(S - D) /[(S+D)/2}} x 100
number : (m}) .ml m || ml ] (acceptable range = + 10%)
- ST S . . ’ . S EETI :
! Ny | 2ESH puoeay | 100 | 33| S 1S | 109 10
1. * | Duplicate (B ' - o . : 44D 2 .
| 1| Dt ®) ¢ s |94 |y 15 bdp
l Matrix spike recovery: B : :
Reference standard | Spike value Sample . _ Spike alkalinity (A)
: number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) '
I ) : : {mg CaCOy/L) (ml) " ml ml | ml )
52535 | 60 19 115 | 96| bt | 104 b3
I . Sample alkalinity (B) "Measured spike value (MV) % R=MV/SV x 100
{(mg CaCO5/L) MV=A-B (acceptable range
- _(mg CaCOyL) - =75 t0 125%)
15 e YN0 1
S’ample measurements: K S
. ) o "Sample volume | Begin | End | Total _ Alkalinity
l T 1 Sample number Sample ID _ (ml) ml | gl ml Multiplier .. (mg CaCOy/L)
R N o e “/’ . : - o - . q-o - . ; )
- L L3045 EES ¥ 0dopas (00 | 06 w 1. 10.Y4 15
l 4oz 4 o4 9.0 |zl fa| = | 43
. 080414 0 [T ASCud 100 | 2 |le3| 5 53 .
« 0804 .13 \ Z 1,3 |5 5.2 |
l 0804 18.0\ 3 1Als e 5] P 5.3
: A i -
ogoN. 02 VA S o2 INT | Aot Pl | 9O 1 52
I ogodit. 14 L2 3@ |39 5.2 54
: . . — b —
| cestigol, ¥ 3 309042163 55
l  Lofowd. 00 [ TNASON YV | Voo 4zl |4 32] 5 v 53
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Page 73 of 105

- Page H of -l
' ,;;,' Environmental Testing Solutians, inc.
' Alkalinity
l (SM 2320 B)
» _ Matrix: Water, RL'= 1.0 mg CaCO,/L
Analyst Ml":)v . Time initiated -
l Date analyzed 04-19 L0 . Titrate samples to ' Time completed —FC
B ' v ' pH=4.50S.U. '
- _Titrant normality and multiplier determination: 4 :
' : pH of— ‘ | Normality Normality (V) of H,SO, pH Factor or Multiplier
-+ .1 Deionized Titrant Begin | End | Total - = (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 ml sample
water reference | standard ml | @mr—t—ml_| =0.25/E =Nx500
' ‘ =4.58.U. | number number (E) | (acce e = 0.0180 - 0.0220)
' Laboratory control standard: . .
L ‘ Reference standard True value *| Sample : - -+ Alkalinity (MV) | % RS=MV/TV x 100
. number (TV) volume | Begin | End | Total | Multiplier | .(mg CaCOyL) (acceptable range
- (mg CaCOy/L) (ml) m | ml ml o =90 to 110%)
' ) 455535 100 1001 9o Jaz |92 | o a4 9.0,
:: Duplicate sample precision: '
' ‘ Sample - ‘ , , _ Alkalinity %RPD =
' Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOsy/L) {(S - D) /[(S+D)2]} x 100
number L (ml) mi " mt ml : (acceptable range =+ 10%)
) _’ - i . K . , S 7 - - -
' 0§t VD TNA Sgwiond2 | /00 93 Wz |49 10y Al
: S . Duplicate (B j ' D .
L [hee® ! Mz a0 | v |" a3 361
. Matrix spike recovery:
_ Reference standard | Spike value | Sample ' c Spike alkalinity (A)
: number - 8Y) volume | Begin' [ End | Total | Multiplier (mg CaCOy/1)
. | (mg CaCOy/L) (ml) ml ml ml - - :
INSs53s] - 50 | oo | 42 lads] a9 | 04 100
. Sample alkalinity (B) Measured spike value MV) "% R=MV/SV x100
: . ~ (mg CaCOy/L) MV=A-B (acceptable range
. {mg CaCOy/L) =75 to 125%)
- ) 53 H2 .0/
o Sample measurements: '
: ‘ ‘ Sample volume | Begin { End | Total . - Alkalinity
' Sample number Sample ID . (m]) ml ml ml__|. Multiplier (mg CaCOy/L)
- . ) R . o f 8
08¢418.0\ [TVA-Son i W 3 120 24,4 | 499| 92| 0. \54
I a&od Y. O2TA Sowd (N W | '\ A9.2 | 344 45@ ) &0
08 o). 1Y 2 ] 34.1 |32, |50 [ 57
I ‘ = . ' : ==
' — =
A T




: Page 74

wu  Environmentai Testing Solutions, inc.

Analyst W

0Y4-(2-0%8

Date aﬁalyzed

Titrant normality and multiplier determination:

Total Hardness (SM 2340 C)

- .RL =1.0 mg CaCO4/L

Page ™
Page }  of |
Time initiated [ |20,
Time completed 19433

Titrant Normality check Begin . End Total Normality (_N) of EDTA pH Factor or Muitiplier
reference standard ml ml ml =0.2/E =(Nx SOOQO)/ 50 ml sample
number number (E) (acceptable range = 0.0180 - 0.0220) =N x 1000
TuRaBY | TNSSSI3 (00 (A.8 | 4.8 0.0204 20.4
Laboratory control standard: )
Reference standard | True value Sample- Hardness (MV) 1 % RS=MV/TV x 100
number - (TV) volume | Begin | End | Total | Multiplier | (mg CaCOyL) “(acceptable range
: (mg CaCOyL) |  (m}) m} ml m) : =90 to 110%)
InSSBra 2% | 40 | S0 e |wi|R.0 | 20 Gl \0&.57.
Duplicaie sample precision: - .
_ Sample . Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | .(mg CaCOyL) {(S - D)-/[(S+D)/2)} x 100
___number , (ml) ml m! ‘ml ‘ . . B
o@ |[MHS Y0 | SO |18 a3 |46 0N |° 92
" ) :
L Duplicate (B) 50 0.3 (0.8 | 4 S ;0 N cta,
Matrix spike récoveq:
Reference standard | - Spike value ‘| Samplé Spike hardness (A)
. number - (SY) volume | Begin .| End | Total | Multiplier "~ (mg CaCOyL)
_ (mg CaCO4/L) (mb) ml ml ml ' :
T‘ng.m,\gmb TS SO |3 |23A|L.b | R0.Y 40
v ‘ ‘Sample hardness (B)- ‘Measured spike value (MV) % R=MV/SV x 100
(mg CaCOyL) _ MV=A-B - (acceptable range
: (mg CaCOy/L) | =75to 125%)
| 2 48 (20 {-
Sample measurements:
i ’ Sample volume | Begin | End | Total Hardness
* Sample number Sample ID - (m)) ml mi ml Multiplier (mg CaCOy/L)
; Blank - :
- ; 0.0 | o. .
TV =ND (should be = 0 mg CaCO,/L) 69 . b.0 : ° 9\? ‘-‘ ~NE
oU-0yve | 55 H2D 239 250 | a.| f ys.
or-FuordS MHS Y *73 25.0 296 | 4.6 } oy
— :
o8edoa. 16 [TVA WICiE 2L 387 (4.1 / 190 (s%)
080405 .1\ WICE Up e 387 [4.® | 3.1 N ) »
Vr L
W WV
1 IYUJ

Mlnea IF ST1Smd af titrant ic n1cad cormnlo muct ha dilaend

Darriavirad ke

I‘ ]

TNAtn wasriar

vad |



&4 Environmental Testing Soiutions, Inc.

" Analyst |

Total Hardness (SM 2340 C)

Page

of '4

Page !

RL=10mgCaCOsL -~

o~

Date analyzed

CH—MU@

' Titrant normality and multiplier determination:

Time initiated

oS

Time completed

1335 .

Page 75 &=

“Titrant Normality check Begin End Total |- Normality (V) of EDTA . pH Factor or Multiplier
reference standard ml ml ml . =0.2/E = (N x 50000)/ 50 ml sample
_ number number . (E) (acceptable range = 0.0180 - 0.0220) =N x 1000
INABOO| (ygosnz | 00 | 40 | 99 49705 >0 0204 g4
Laboraiory 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 CaCOyL) (ml) ml ml_ ml =90 to 110%)
[NSSsteip | - 40 0 190 JHa] A1 | god 43 109257
Duplicate sample precision: o -
' _ Sample Hardness %RPD =
Sample -Sample ID ‘volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {(S - D) /[(S+D)/2]} x 100
number (ml) ‘ml | ml m! ' .
QUL 0D Mk thD [<'6) g  |16.3 '4-4 dodqd |5 g
Duplicate (B) - - ) - D ;
G oeree® g e a4y |8 59
Matrix spike recoverjz: : . )
Reference standard | Spike value Sample- Spike hardness (A)
number (SV) volume | Begin | End | Total | Multiplier {mg CaCOy/L)
- (mg CaCOy/L) | (ml)_- . ml ml ml : :
INSsRuw | 40 | 90 | w3 |48 u.5 | Aod 130
Sample hardness (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCOy/L) MV=A-B * (acceptable range
’ (mg CaCOy/L) =175 to 125%)
_ 89 4z 105.0/-
. Sample measurements: ,
' ' ) Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml mi . | Multiplier (mg CaCO+/L)
- Blank - : : N ) '
TV =ND (should be = 0 mg CaCO4/L 50 0.0 |0.9 ‘?*3 &_Q. “ I
e B | Mis P20 820 | a3 | He | ay
oS00 L 234 1314 |45 g2
A D06 SHWH2D 3a (34 | aA 4s
ogolis. 03 | Hend g v ) |0g | 87 Ao
agal 1. 03 |7 5 4.0 |494 | 4.3 |1 160
bAoA 13 d 3 | 0.0 |dd  |dd 106
ngo41S.02 | Moo | 14d 180 | 3.y J5D
pdeyn. o2 |2 g8 2z | 4.2 o
yqor | 3 ER T CPN TR 205
- [ -1 1 - —




1

¢ Environmental Testing Sofutians, Inc.

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCO4/L

Analyst

S

Date analyzed

o406

~Titrant normality and‘inultiplier determination:

Page b

2 y

Page “of {

Time initiated )
Time completed ad

pH Factor or Multiplier

Page 76 0T 105"

Titrat}t ormatity-check | gl | End Total Normality (V) of EDTA
reference * standard TR e =0.2/E = (N x 50000)/ 50 ml sample
number number JE) (acceplable rangc “=00180 -0, 0220) N =Nx 1000
Laboratory control standard: _ _ ,
Reference standard True value Sample ‘ Hardness MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier |- (mg CaCO4/L) (acceptable range
) (mg CaCOyL) (ml) ml mi ml ‘ =90 to 110%)
INsssr e 40 0 |12 |1M2(z0 | 494 41 103.5"/.
Duplicate sam Ieprec‘ision: ]
Sample | . Hardness Y%RPD= .
Sample Sample ID volume | Begin [ End | Total | Multiplier | (mgCaCOyL) | {(S-D)/[(5+D)72]} x 100
number '"K/A - (mb) ml ml ml ' - ' : ' .
osorqid.6\ [ SN 1Ty As 12 Bad | te |y oo |° b5
' ' | D -
& Duphcate (B) L .z 0.0 aa"_l LG L o |17 s
Matrix spike recovery: . ,
Reference standard | Spike value ' | Sample » - Spike hardness (A)
number (SY) volume | Begin | End | Total Multlpher (mg CaCOy/L)
_ (mg CaCOyL) (ml) - mi ml ull - '
| NSs ey Bo_| a5 |306 s |37 13 M 15D
Sample hardness (B) Measured spike value (MV) % R=MV./SVx 100
(mg CaCOyL) MV=A-B - (acceptable range
(mg CaCOyL) =75 to 125%)
| b5 85 10G.21-
Sample measurements:
' , Sample volume | Begin | End | Total . Hardness
Sample number Sample ID _(m)) ml m] ml Multiplier (mg CaCOy/L)
- | Blank - A N o~
TV = N il be = 0 mg c;;co;@ S |
8Me\D  [TYA Sand 101 2 | = 50 A4S 1425 | 3.0 20,4 - [
odoun§.0\ 43 951307 | 32 LS
Jodod i dT |[TWASaN s 8T 30.2 1333|260 5%
004k, 1Y [ 7 3351363 | 3.2 e
ofo\ 1§8.02 4 3 36 | 3 > .
08113 0l | Fywop! | 3 43 | 15 3
bko. ol. N Z 4).3 | 43| |3 ‘ 39
ogevig. o\ ,L 3 43,0 | 45.20 H- _ HS
ododle 01 | Vi CoE W) Q< 45.2 H3Y 120 L2) & R
- v o P 1 Mot wavinmad | Y7 B V.



Analyst
Date analyzed

nvironmental Testing Sotutions, inc.

Fer

Olr9.06

Total Hardness (SM 2340 C)

Titrant normality and multiplier determination:

RL =

1.0 mg CaCO5/L

Page ~+9
Page 2 .Of. 4
Time initiated | ~___
Time completed Tl

Page 77

Titrant Normality check Begin End Total Normality (V) of EDTA . pH Factor or Multiplier
reference | standard [ mt mb—{— ml =0.2/E° . = (IV x 50000)/ 50 ml sample
. number number ‘ | (B) | Taccepratie range=0.0180 - 0.0220) =Nx1000
. ‘\"-”ﬁ‘““*~~—~,— O
Laboratory control standard: :
Reference standard True value Sample - Hardness (MV) | % R§S=MV/TVx100 .
number (TV) volume | Begin' | End | Total | Multiplier (mg CaCOy1) (dcceptable range
: (mg CaCOy/L) (m}) ml m! m} ' ) =90 to 110%)
JNSS S, 40 SO | po a1 | &t | Aod 43 10757
Duplicate sample precision: .
‘ Sample | &.3 . . Hardness . %RPD =
Sample .. Sample ID - volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {(S - D) /[(S+D)/2]} x 100
number WA (ml) ml ml ml . . .
o0& el o8 Cov- VP 4 83 |dd Al D) A6y S A o
| [ Pee® i R L O YN O S B - ! _
Matrix spike recovery: .
Reference standard | Spike value Sample ' ‘ : ~ Spike hardness (A) -
number - (8Y) - volume | Begin | End | Total | Multiplier {mg CaCO4y/L)
. (mg CaCOyL) (ml) ml ml ml . : .
INSG5,¢, @G> | a5 | Hd (64 | Ho |0) oy JLO
Sample hardness (B) . Measured spike value (MV) % R=MV/SVx 100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOy/L) =75 to 125%)
kS 73 al. /-
Sample measurements: .
. Sample volume | Begin | End | Total  Hardness
Sample number Sample 1D (mh) m] ml m! Multiplier (mg CaCOy/L)
T Blank o} . I -
’ Tv i — " Tshould be = 0 mg CaCOy/L) - 3.0 -
o&ou M. O\ [T/ -Saedit W i 50 By | Iy |a0"|  Joy .
lotodin . 12 2 g |rpy |30 - bl
08o418.0 | B 3 M4l |8 | 34 b9
okod ™. 02 TV SR T W | 0 | 1] 33 i2?
Jl&o‘{i;lo. i ; 2, all_ 443 | 3:Z (S
0L 18.02 o 3 a43 |g41.S 52 Y5
04-01-0€  |'wmis vV | J1s| 313 [dz B¢
o0d-13-08 A | 2 3.7 |tez| He G2
Pleof ALY 3 Yo (2 oS 43 ] 09
R I . 0 3 .



3 Environmental Testing Solutions, inc.

 Total Hardness (SM 2340 C)

Analyst : Time initiated —~—

Date analyzed A o : Time completed \,:L,

l ) ’ RL =1.0 mg CaCO,/L

Titrant normality and multiplier determination.

Titrant | Normality check | Begin End “Total Normality. (V) of EDTA pH Factor or Multiplier
h@;ﬁ

numb

standard- ml ml ml " =0.2/E- = (N x 50000/ 50 ml sample

number (E) | (acceptable range=0.0180-0.0220) |. = N x 1000

Laboratoiy conquard.' : ) a

Reference standard | Tr value Sample |. : . Hardness (MV) | % RS=MV/TV x 100
number (T " | volume | Begin | End | Total .| Multiplier (mg CaCO4/L) + (acceptable range

(mg CaCO (ml) ml ml mi ) i =90 to 110%).
40 \\50 ‘
Duplicate sample precision: \ } -
) : | Sample . _ : Hardness %RPD =
Sample - Sample ID volume | Begl “End | Total | Multiplier | (mg CaCOy/L) {(S-D) /[(S+D)/2)} x 100
number . R

} (ml) mi Nml | m

I _ : 4 | Duplicate (B) 1 _ CL \\ o o D

Matrix spike recovefy: ' : \

.} Reference standard | Spike value Sample : Spike hardness (A)
number . (V) volume | Begin | End | Total | Multipljer ' ~ (mg.CaCOyL)
(mg CaCOyL) | (ml) | ml | ml ml S ' e

AN

- Sample hardness (B) Measured spike value (MV) % R MV /SV x 100
(mg CaCOy/L) ~ MV=A-B " (accepiable range
‘ (mg CaCO,/L) © =T7510425%)
Samplé measurements: , ‘ o
) ) Sample volume | Begin | 'End | Total’ Hardness
Sample number Sample ID ~ (mb) ml ml ml Multiplier - (mg CaCOy/L)
- Blank ‘ o TR - T ‘ 1k
TV ) ND (should be =0 mg CaCO4y/L) ' '
0412060 IMHs H:0 .50 05 (45015 | A | 92
Gz ep B | 4 4521498 Ho i X
/r‘

.
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Pimephales promelas
Chronic Reference Toxicant Control Chart
Organism Source: Aquatox, Inc.

tu4i# Environmental Testing Solutions, Inc.

12 .I T T T T T T | L - T I T T, T 1 T T ] T
g USEPA Control Limits (+ 2 Standard Deviations) - : -
1'0 B . . ' . ’ . . ‘ . ’ n
0o8F - | | -

0.6 -

04

1.2

~ 1.0

0.8 o - | e i
0.6

04 -

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

1.2

1.0 b . ]
0.8 |

0.6 -

0.4 - | » | ‘ -

Test date'

—e— 7-day IC,, = 25% inhibition concentration. An estimation of the concentration of potassmm chlonde

~that would cause a 25% reduction in Pimephales growth for the test populatlon
— — - Central Tendency (mean IC,,) :
—— - Warning Limits (mean1C,,+ S,  or S, 75)

|pages 0of l@ntml Limits (mean IC,. £ S, ., S, 0. 0C 2 Standard Dev1at10ns)




‘Environmental Testing S'olpiions, Inc.

est number  Test date

1 07-31-07
2 08-07-07
3 08-14-07
4 09-11-07
5 10-02-07
6 10-09-07
7 10-16-07
-8 10-30-07
‘9 11-06-07
10 11-13-07
11 12-04-07
12 01-08-08
13 01-15-08
14 01-29-08
15 02-05-08
16 02-12-08
17 02-19-08
18 03-04-08
49 03-11-08
20 04-15-08'
N{lle.'

7-day IC;s

(g/LKCH

0.68
0:67
0.64
0.61
0.67
0.64
0.66
0.60
0.72
0.72
0.52
0.65
©0.64
0.64
0.65
0.64
0.64
S o7
0.69
0.59

cT
(gL KC)

0.67
0.66
0.65 -
0.65
0.65 -
0.65
0.65
0.65
0.66
065"
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65

0.01
0.02
0.03
0.03
0.03
0.02
0.03
0.04
0.04

0.06

0.06
0.05
0.05
0.05
0.0s
0.0s
0.05
0.05
0.05

8= Standard deviation of the IC,; values.
Laboratory Control and Warning Limits

SA w-

SA 157

SA 75

SA.90

CV = Coefficient of variation of the IC,s values.

Laboratory control and warning limits were established using the standard devnahon of the IC, values corresponding 1o the 10th and 25th percentile CVs.

State and USEPA
Control Limits

CT-28

0.66
0.63
0.59
0.60
0.60
0.60
0.59
0.58
0.58
0.53
0.54
0.54
0.55
0.55°
0.55
0.55
0.56
0.56
0.55

CT+12S8

0.68
0.70
- 0.71
0.71
0.70
0.70
071
0.73
0.75.
0.77
0.76
0.75
0.75
Q.75
074

074

0.75

075 |

. 074

" recommended by USEPA for the test method and endpoint.
= Standard deviation corresponding to the 10™ percentile CV. (SA 10=0.12)

SA.lll,

0.08
0.08
0.08
0.08

0.08

0.08
0.08
0.08
0.08
0:08
0.08
0.08
0.08
0.08

- 0.08

0.08
0.08

008 .

0.08

Standard deviation corresponding to the 25t percentile CV. (sus =0.21)
USEPA Control and Warning Limits

= Standard deviation corresponding to the 75% percentile CV. (S, 3 7= 0. 38)'

Standard deviation corresponding to the 90 percentile CV., (SA.w =0.45)

Pimephales promelas
Chronic Reference Toxicant Control Chart

Laboratory
‘Warniog Limits
CT-Sa1v CT+S8un0
0.59 0.75
0.58 0.74
0.57 0.73
0.58 0.73
0.57.. 0.73
057 - 073
0.57 0.72
058 0.73
0.58 0.74
'0.57 0.73
0.57 0.73
0.57 0.73
0.57 0.73
0.57 0.73
0.57 0.73
057 0.72
0.57 0.73
0.57 0.73
0.57 0.73

SAJS

0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14

0.14

0.14
0.14
0.14
0.14
0.14
0.14
0.14

N

Laboratory

Control Limits-
CT-8.35 CT+S,5
0.53 0.81
0.52. 0.80
0.51 0.78
052 079
0.51 . 0.79
0.52 0.79
0.51 0.78
0.52 0.79
1 0.52 0.80
051~ 079
0.5l 0.79
0.51 0.78
051 0.78
0.51 "0.78
0,51 0.78
0.51 0.78
0.51 0.79
~0.52 0.79
0.51 0.79

SA.75

0.26

© 025

0.25

0.25 .

0.25
0.25
0.25

0.25°

0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25

0.25
0.25
0.25

USEPA
Warning Limits
CT-Su3s. CT+8,4s

042 0.93
0.41 0.91
0.40 0.90
0.41 0.90
0.40 0.90
0.41 0.90
0.40 0.89
0.41 0.90
0.4] 0.91
0.40 0.90
0.40 0.90
0.40 0.89
0.40 0.89
0.40 0.89
0.40 0.89
0.40 0.89
-0.40 0.90
0.40 0.90
0.40 0.90

7-d ICy5,= 7-day 25% inhibition concentration. An estimation of the concentration of potassium chloride that would cause a 25% reduction in Pimephales growth for the test population.
CT = Central tendency (mean 1C,s).

SAJI]

0.30
0.30
0.29

- 029

0.29
0.29
0.29
0.29
0.30
0.29
0.29
0.29

029

0.29
0.29
0.29
0.29

0.29.

0.29

USEPA

Control Limits
CT-Sp9 CT+S,0
037 - 0.97
0.36 0.96
0.36 0.94
0.36 0.95
0.36 094
0.36 0.95
0.36 0.94
0.36 0.95
0.36 0.96
0.36 0.94
0.36 0.94
0.36 0.94
0.36 0.94
0.36 0.94
0.36 0.94
0.36 0.94
0.36 0.94
0.36 0.95
0.36 094

CcvV

0.01
0.03

0.05

0.04

© 0.04

0.04
0.05
0.06
0.06
0.09
0.09
0.08
0.08
0.08
0.07

- 0.07

0.07
0.07
0.07

These ranges are more stringe;n than the control and warning limits

JSEPA. 2000. Understanding and Accounting for Methbd.\/adability in Whole Effluent Toxicity Applications Under the National. Pofiutant Discharge Efimination Program, EPA-833-R-00-003. US Environmental Protection Agency, Cinginnati, OH.

Organisms obtained from Aquatox, fnc.

atox04-15-08



Precision of Endpoint Measurements

. Pimephales promelas
Chromc Reference Toxicant Data

-,

Control Control Mean

Test number  Test date , ! - CT cv CT MSD  PMSD CT
, : Survival Growth - . _ : _ g »
% (mefaraey T TRy s (%) forPMSD (%)
1. 07-31-07 100 1 '0.686 ' 7.9 ‘ 10.08 11.0
2 08-07-07 100 0.854 . 0.770 115 9.7 0.13 15.7 13.4
3 08-14-07 975 - 0900 - 0813 13.1 10.8 0.13 144 13.7
4 09-11-07 100 0.831 0.818 63 - 97 0.14 174 146
5 10-02-07 100 0918 0.838 - 49 . 87 017 181 - 153
6 10-09-07 100 . 0772 0.827 - 19 . 8.6 0.08 102 14.5
7 10-16-07 100 . 0662 . 0.803 © 136 9.3 0.08 128 14.2
8 10-30-07 100 0.771 0.799 12.0 9.6 0.16 20.1 - 15.0.
9 11-06-07 100 0.624 0.780 6.4 93 0.09 14.7 14.9
10 11-13-07 - 100 0.603 0.762 14.2 9.8 010 = 168 151
11 12-04-07 .. 100 0.756 . 0.761 7.9 9.6 0.11 . 145 151
12 01-08-08 . 100 0.821 0.766 2.7 - 9.0 003 . 34 14.1
13 01-15-08 100 . 0842 0772 10.5 9.1 0.14 170 - 143
14 01-29-08  97.5 0.728 0.769 5.4 .89 007 90 . . 139
15 02-05-08 100 0818 0.772 72 8.8 0.07 91 136
16 02-12-08 100 0.709 - © 0.768 2.4 . 84 0.05 68 132
17 02-19-08 100 0833 0772 6.1 8.2 013 . 155 133
18 03-04-08 100 10.731 0770 . 60 8.1 0.07 - 9.0 131
19 03-11-08  97.5 0.695 0.766 5.1 80 - 0.07 105 129
20 04-15-08 100 0,,999. S 0778 9.0 8.0 011 ~ 111 12.8
Note: CV Coefﬁcnent of variation for control growth.
Lower CV bound determined by USEPA ( 10" percentile) = 3.5%.
Upper CV bound determined by USEPA (90" percentile) = 20% - - o ,

MSD = Minimum Significant Difference

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

declared statistically significant in a whole effluent toxicity test.
Lower PMSD bound determined by USEPA (10" percentile) = 12%.
Upper PMSD bound determined by USEPA (90'!‘ percentile) = 30%.

" CT = Central Tendancy (mean Control Growth, CV, or PMSD)

USEPA. 2000. Understandmg and Accounting for Method. Variability in Whole Effluent Toxxclty Appllcatxons Under the Natxonal Pollutant Dlscharge Ehmmatlon

Program. EPA-833-R-00-003. US Environmental Protection. Agency, Cincinnati, OH.
PA. 2001a, 2001b: Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Efﬂuent Toxicity Test Methods, Volumes 1 and 2

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

Organisms obtamed from Aquatox 1nc

atox04-15-08
Page 8201105 i



Pimephales promelas
Chromc Reference Toxicant Control Chart

Precision of Endpoint Measurements.
Organism Source: Aquatox, Inc.

125717777 T T T T T T T T T T T T T ]
% 1.00 | =
= & n ]
= C ]
z E - ]
2 = 0.75 - .
O = ]
s E F 3
& 8 050 -
A :
o 5 .
O E - ]
2 025 ]
- -~
~ .
< 30 = ]
g = L i
£z - i
s 2 - »
ge 20 .
> 3 B i
s £ % :
= L ]
= s 10 — —
5o - )
S - 4
£& - p :
= 4 .
S 0 N
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: <Y (SRS DS SN DU NS NN NN SN SN NSNS (NN KRS SN RN N S S N S
r. -
30 —
? - §
& s ]
< 20 -
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o -
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T N SO SRS NN TN NN NN SN S SN SR -1 1 | J N R
ML L LIPS AP, Q’\ Q’\ ’ _Q‘b Q‘& NI IPE
NS 6 S ® > R G
Q'\ﬁ Q%‘ N s“’“ \“’“ W e? s\’ \\A N N s\’q’g W“s 07«’ Yo s‘b’° o™ 0‘*‘\6
Test date

Control Reprbdﬁction, Coefficient of Variation (CV), or Percent Minimum Sigrﬁﬁcant Difference
- (PMSD) PMSD is the minimum significant difference between the control and treatment that can be
declared statlstlcally significant. : :

— — - Central Tendency (mean Control Growth, CV, or PMSD)

age’ 83-0f 1@3ontrol Limits (mean Control Growth; CV;or PMSD + 2 Standard Dev1at10ns)



ronmental Testing Solutions, Inc.

Page | of §

Envi

L. o RO
st

Potassium Chloride Chronic Reference Toxicant Test
(EPA- -821-R-02-013 Method 1000. 0)
Species: Pimephales promelas

PpKCICR Test Number: 150

Dilution preparation information:

Comments:

KC1 CHM number; M ]q

Stock preparation: 50 g KCI/L: Dissolve 50 g KClin 1-L
Delomzcd water

Dilution prep (mg/L) 450 600. "750 : 900, : 1050

Stock volume (mL) 9 12 15 © 18 21

Diluent volume (mL) 991 988 985. 982 979

Total volume (mL) 1000 1000 1000 - 1000 1000 -

Test organism information:’

Test information:

Organism age: _ 20 Hovks OLD Randomizing template: | gages
Date and times organisms ou-1u-0F 10 Incubator number and '
were born between: . shelf Tocation: 3B
Organism source: ATOY 6“‘_(,'\\‘ "? o\~ N\ -0f Artemia lot number: aeagzodV
Transfer bowl information: | pH= - SU Temperam;e = . °C | Total drying time: - * |74 NonkS
8 1.84 24.2 | Date/ Time in: g¥-27-0% | 200
Average transfer volume: £.L R ' Date / Time out: o%-23-08 | \200
‘ e Oven temperature: = bo'C.
Daily feeding and renewal informa_tion: ' )
.- Day Date Morning Afternoon Test initiation, - MHS _ Analyst
: : feedmg feeding time renewal, or batch used
time : termination time ' » -
0 o4-1s-0d —R 1230 120 6446\—(;8 : d\ -
! od-\e-0& odoe | 14oe ns»z. o4-01-08 A
2 lodse | oBoo | Mod o3 rse | A\
S lednBof | 6MID | S nos o3R8 | 4
* loaaof | ogse | W00 ol |odik-odA | A
> od-2006 | 0400 15060 ne s odgeofA L 4l
6 loa&of | odans 'S 00 o dereop A |
7 |ou-22-0 1z

Summary of test endpoints:

- Page 84 of 105

Control information.ﬂ : Acceptance criteria
% Mortality: ' 7-day LCs 2£4.9
Average weight per initial larvae: NOEC 4so
Average welght per surviving larvae: () .‘\qq > 0.25 mg/larvae LOEC L0O
‘ ' C ChV si19.6
IC;s sal. |



Eﬁvironmental Testing Solutions, Inc. Page2of 5.

- Species: Pimephales promelas - : PPKCICR Tost Number: S0

' Survival and Growth Data
Day ' - Control 450 mg KCI/L - : 600 mg KCV/L~
A B C D} E F G H I J K L

o |10 |to |to |10 |10 | |0 |to {0 |10 |10

1010 |to{to {10 | rof{rofio]| o [1o [0 |4

2 Lol ]re ol lio ||t o]m |

1ol/olio (1ol rvolwclio o] a9l o]0

q
4o |0l ||| io]iofiof alnlio|a
a
Y

/ol 10] /o |to ] to] 10 |10 o ]'a o |a

I
. B W - o | m| o] o z%#d o] 4| 10| a|&
i
|
|

7 . S ¥ Y IENCE Y
0} |to |10 | |10 |/ |/O 5 o

A =Pan weight (mg) . : : : ; . . :
Tray color code:: C_\"_-m'_— MY 12,00 n-l'-'_ l"-.‘,‘i-‘_' ‘4.7,4 lql'S 14.28 l‘{:‘} ;.q,og T8 B~ lh(no jq\-!\

{1 Analyst:

B =Pan + Larvae weight

g?,i)lyst: Mo 23.85 2143 217 25\ [243Y 2202289 2374921309 LIGM.87 ZIS-.Q

C = Larvae weight (mg)
=A-B

448 {043 (4.03 [iIl.oT]{i0.04] §.44 (@Gl AML [ 122 8.0\ (117 (1S

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

Average Percent
weight per reduction

~ { initial from control
number of (%)

larvae (mg)

~ Comment codes:; o= cleér, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
1g = unusually large, d&r = decanted and returned, w = wounded. - ' S .
. Calculations and data reviewed: _& -

Comments:

|
1
J
|
u



Environmental Testing Solutions, Inc. -

Species: Pimephales promelas

Survival and Growth Data -

Day

900 mg KCI/L

R S

o |10

—s“’:“sffi

4

6

7

A = Pan weight (mg)
Tray color code:: dg,\a\ot

Analyst: h‘u - ;

gu\’ 'gu\:
8 &
|18 |
A .
45 _‘\‘\
V-
G107
-“_’.sw
1488137

‘§f B=Pan + Larvae weight
(mg) ‘
Analyst: M AM

184 | 1.09

C = Larvae weight (mg)

=A-B 3 |2.32
“Weight per initial number \o

of larvae (mg) ,éo

= C/ Initial nur.nber of larvae loT | {b’) )
Average Percent )

weight per reduction -y
_initial - from control 0.2172 2.7 7°
number of | (%)

larvae (mg)

Comment codes c = clear, d = dead, fg =

ﬁmgus k = killed, m= mxssmg, sk*sxck sm = unusual[y small,

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

Comments:

PpKCICR Test Numbér:

.Y

Calculations and data reviewed: g\) '
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Pimephales promelas Chronic Reference Toxicant Test
EPA-821-R-02-013, Method 1000.0

. Quality Contro} -
Verification of Data Entry, Calculations, and Statistical Analyses

Test number:

PpKCICR #150

Environmental Testing Solutions, Inc. Test dates: April 15-22, 2008
: ' Reveiwed by: ")/ tednnr@
Congestration (mg/L Replicate Ioitisl sumber of | Fioal aumber of (A = Pan weight (mg)| B=Pao # Larvae [Larvae weight (mg)}| Weight/Surviviag Mean weight/ Cocfficicat of variation Wdéht /lnitial number, | Mean survival | Mesn weight/ Tnitial mmcitn(_uf Percent reduction from
f Koy lurvae darvae weight (mg) =A-B number of larvae {mg) | Surviviog sumber of | (Mean weight per surviving of larvse (mg) (%) sumber of larvae varistive (%) contyal (%)
. . larvae (mg) number of lacvae) (%) (mg)
A io 10~ 1435 23.83 9.48 0.948 0.948
: B 10 10 12.00 22.43 10.43 1.043 1.043 "
Control : 0.999 9.0 100.0 0.999 9.0 Not applicable
nro c 190 10 12.14 2117 5.03 0.903 , 0,903 PP
D 10 10 14.14. 25.16 11.02 1.102 1.102
E 10 10 7 14.24 24.32 10.08 1.008 1.008
F 10 10 14.13 22.62 8.49 0.849 0.849 . . '
. R . 00.0 - 0.915 8.1 8.4
450 G 10 10 14.28 22.89 8.61 0.861 0915 81 - 0.861 1 ) K
H 10 10 14.33- ©23.74 9.41 0.941 0.941
) 10 8 14.08 21.30 7.22 0.903 - 0722
J 10 10 1435 22.36 8.0! 0.801 0.801 - .
0 - 0.848 6.8 . 0.739 5.6 26.1
600 K 10 9 14.70 21.87 7.17 0.797 . 0.7217 87.5
L .10 8 14.41 21.56 7.15 0.894 . 0.715 °
M 10 4 14.37 18.47 - 4.10 1.025 ) ) 0.410
N . 10 - 6 14.95 19.31 4.36 0.727 0.436
- ~ . .834 9 K - 0.448 3. 55.2"
70 0] 10 5 14.11 18.21 4.10 0.820 083 15 0.410 55.0 13.4
| 10 7 14.78 20.14 5.36 0.766 0.536
Q 10 4 14.61 17.49 2.88 0.720 . 0.288
R 10 4 14.50 18.16 3.66 0.915 0.366 B
. - . 3 . 272 264 7.9
500 -8 10 6 14.77 17.09 2.32 0.387 0632 369 0.232 45.0 0 ;
T 10 4 “13.96 15.99 2,03 0.508 0.203
U 10 1 14.40 15.01 0.61 0.610 . 0.061
: A 10 0 0.00 0.00 0.00 0.000 0.000
v 1050 g : .610 . . 5 X 98.5
L 108 W 10 0 0.00 0.00 0.00 0.000 0.61 00 0.000 28 0.013 2000 .
X 10 0 0.00 0.00 0.00 0.000 0.000
Dunhett's MSD value: . 0.1104 - MSD= Minimum Significant Difference ,
PMSD: 11.1

PMSD =

Percent Minimum Significant Difference

PMSD is a medsure of test precision. The PMSD is the minimum percent difference betwécn the control and treatment that can be declared statistically significant in a whole effluent toxicity test.
Lower PMSD bound determined by USEPA (10th percentile) = 12%: :
Upper PMSD bound determined by USEPA (90th percentile) = 30%.

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

USE?AA 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Shén-tcrm Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and Z-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmenta Protection Agency, Cincinnati, OH. ’

Organisms obtained from Aquatox, Inc:

 atox04-15-08
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“g? Environmentai Testing Solutlons, Inc.

Statist_it:al Analys‘es

Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  -4/15/2008 Test ID: - PpKCICR Sample ID: 'REF-Ref Toxicant
End Date:  4/22/2008 = Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: : Protocol: ~~ FWCHR-EPA-821-R-02-013 Test Species:’ PP-Pimephales promelas
Comments: ) ) ‘ : C -
Conc-mg/L 1 2 3 4 .
D-Control 1.0000 1.0000 . 1.0000 1.0000
450 1.0000 1.0000 1.0000 1.0000
600 - . 0.8000 1.0000 . 0.9000 0.8000
750 . 0.4000 -0.6000 . 0.5000 0.7000
~ %00 - 0.4000 0.4000 0.6000 0.4000
1050 0.1000 0.0000 0.0000 0.0000
. Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-mg/L - Mean N-Mean Mean Min = - Max CV% N Sum Critical - Resp Number
D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 . 0 40
» 450 1.0000 1.0000 1.4120° 1.4120 1.4120 0.000 4 18.00 10.00 0 40
600- 0.8750 . 0.8750 1.2188 1.1071 . 1.4120 11.906 4 12.00 10.00 _ : 5 40
*750 - 0.5500 - 0.5500 0.8368 ~  0.6847 0.9912 15.736 4 10.00 10.00 18 40
*900 0.4500 0.4500 0.7351 0.6847 0.8861 13.697 4 10.00 10.00 22 40
*1050 0.0250 0.0250 0.1995 0.1588 0.3218 40.840 4 10.00 10.00 - 39 ' 40
- Auxiliary Tests : . Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.90808922 0.884 0.72032328 0.47949075
Equality of variance cannot be confirmed ) » ’ i
Hypothesis Test (1-tail, 0.05) NOEC LOEC. ~ ChV TU
Steel's Many-One Rank Test 600 750 670.820393
Treatments vs D-Control - ‘ ' ,
' ’ : : Trimmed Spearman-Karber
Trim Level  EC50 95% CL . '
0.0% o :
5.0% 794.25 752.88 837.89 '
10.0% 800.96 757.45 846.96
20.0% 807.84 755.68 863.60
Auto-2.5% 789.93 750.11 831.86

Organisms obtained from Aquatox, Inc. '

1

atox04-15-08
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i:»;'.';‘} Environmental Testing Solutldns, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

" Start Date:  4/15/2008 “Test1D- - PpKCICR

Sample ID: REF-Ref Toxicant
End Date:  4/22/2008 | Lab ID: ETS-Envir. Testing Sol. ‘Sample Type: KCL-Potassium chloride
Sample Date: A - - Protocol: * FWCHR-EPA-821-R-02-013 Test Species: ‘ PP-Pimephales promelas
Comments: ) - ] : . ’ ] .
Conc-mg/L. 1 ) 2 3 4
D-Control 0.9480 1.0430 . 0.9030 - 1.1020
450 -1.0080 0.8490 0.8610 0.9410
- 600 0.7220. 0.8010 0.7170. 0.7150
750 0.4100 0.4360 04100 - 0.5360
900 0.2880 0.3660 - 02320 0.2030
1050  0.0610 0.0000 . 0.0000 0.0000 .
. Transform: Untransformed ' - : I-Tailed - Isotonic -
Conc-mg/L Mean  ~ N-Mean Mean Min | Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 09990 - T1.0000 0.9990 0.9030 1.1020- 9.020 4 - 0.9990 1.0000
© 450 09148 09157 0.9148 0.8490 - 1.0080 8.131 4 1.664 2.180 0.1104 0.9148 0.9157
*600 '0.7388 0.7395 0.7388 0.7150 0.8010 5.632. 4 5.140 - 2.180 0.1104 0.7388 0.7395- °
750 0.4480 0.4484 0.4480 : 0.4100 - 0.5360 13.378 4 » -0.4480 0.4484
900 0.2723 02725 . 02723 -0.2030 - 0.3660 26.362 4 0.2723. 0.2725 -
1050 0.0153 . 0.0153 0.0153 0.0000 0.0610 200.000 4 0.0153 ©0.0153
Auxiliary Tests ' Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94532621 0.805 0.30619595 -1.1083028
Bartlett's Test indicates equal variances (p = 0.49) 1.43829 ) 9.2103405 ) )
Hypothesis Test (1-tail, 0.05) NOEC LOEC- ChV . TU MSDu . MSDp MSB MSE F-Prob df
Dunnett's Test : 450 600 519.615242 0.11038579 0.11049628 0.07053608 0.00512794 0.00183321 2,9

Treatments vs D-Control

Point - .. mgl SD 95% CL(Exp)

Linear Interpolation (200 Resamples) -

Skew :
ICO5* a 266.80  114.92 37.99 612.08 0.3314 :
IC10 ] 463.34 76.70 118.13 549.57 -1.2730
IC15 o 505.91 - 4510 " 290.66 594.58 -1.4288
1C20 © 54848 33.85 428.48 - 632,66 -0.5955
1C25 591.05" 27.09 (48826 - 643.12 - -0.7030
1C40 - 671.89 15.56 621.78 722.15 0.0988
ICs0 723.43 15.70 680.20 777.17 .

_ * indicates IC estimate less than the lowest concentration

Organisms obtained from Aquatox, Inc.

0.5577

atox04-15-08
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Species: Pimephales promelas

" Environmen'tal Testing Solutions, Inc.

_ PpKCICR Test Number: 190

5
i
v

Page 90 of 105 -

 Daily Chemistry:
, Day
0 1
Analyst M 2 D
-Concentration Parameter ‘ G ik
CONTROL = | pH(ES.U)
: DO (mg/L)
Conductivity
(pmhos/cm)
Alkalinity o
(mg CaCOy/L)
Hardness .
| (mg CaCO4/L)
Temperature -
-CO)
pH (S.U) 1.4l
v DO (mg/L) 5.0 .
450 mg KCVL | Conductivity
' ' " | (pmhos/cm) 1100
-| Temperature
°C) 24
pH (S.U.) 7.9\
DO (mg/L) S0
-1 600 mg KCVL | Conductivity
: (pmhos/cm) 1340
Temperature :
Cc) M.
pH(S:U) 1.4
DO (mg/L) £.9
750 mg KCVL | Conductivity
’ : (umhos/cm) /600 :
R I B B N R s
pH(S.U) A SR [ .G® | Tt 7.82 | 0.L].
DO (mg/L) 4.0 ‘. -0 :
1 900 mg KCVL | Conductivity
S | (umhos/cm) 1810
Temperature :
(Oc)p 4.8
pH (S.U) 1.4%
‘ DO (mg/L) §.0
‘1050 mg Conductivity . :
KCIL (umhos/cm) 2030
Temperature
. (Oc) 1"\.“
STOCK Conductivity
' (umhos/cm) 1300
- Initial
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Environmental Testing Solutions, Inc.

Species: Pimephales promelas

PPKCICR Test Number: - 156

Analyst

Concentration

Parameter

CONTROL

pH (S.U)

DO (mg/L)

. | Conductivity -
1 (pmhos/cm)

[ Alkalinity A
(mg CaCOyL) |

‘I Hardness

(mg CaCO5/L)

Temperature
¢S

| 450 mg KCVL

pH (S.U.)"v .

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature .
Q) .

25.0

600 mg KCVL

pH (S.U)

e X P> S I Big 19}

DQ (mg/L)

. " 'e

Conductivity

(pmhos/cm) -

Temperature
49

244

750 mg KCV/L

pH (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

(O

900 mg KCV/L

pH (S.U.)

DO (mg/L)

Conductivity
{umhos/cm)

Temperature
9]

1050 mg
KCI/L

pH (S.U.)

DO (mg/L)

Conductivity
{pmhos/cm)

Temperature
€9

2.4 |

STOCK

| —

Conductivity
(umhos/cm)

-f——"‘
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Cerzodaphma dubia
Chromc Reference Toxicant Control Chart

~5# Environmental Testing Solutions, Inc.

o — T T T T T T T T T | — LI S m— l
L4 = . USEPA Control Limits (IZStandardDevzaz‘zons) | 7
L2 b | m | | _
1.10 - - -
1.08 .
L ]
1.06 + > -
4 . D | -
1.02 |- o o ‘ o
[ H | ! ! 1 | } | I | i { | 1 { { 1 | l I L ]
2-5 T 1 I - T T I T T T. I T T T . T T 1
_ 6‘ i USEPA Warnzng and Control Lzmzz‘s (: 75 " and 90 Percentzle C VS) T
= 20F .
zZ L TSSOSO S ]
: p—: . ________“._____~_ ..........................
S0 1.5 - . _ _ _ T
N’ . .
O 10p , - ———— |
- . ‘ . '
T '
T S SO Co )
14 |
. I —"
1.3 -]
12+ —
1= ]
,1.0' = -
0.9 B ~
O.8~ T S N SR N SR N L0 NI
N\ “"&im 0"“(;\ ﬂf\w m@s 6&1@ 1"@5“ 6\6“‘3 m'\ ““'\Q%'“ ¥ S s'\\ .m&\ Nm “'\g\ %?:v“ S 5“:3 A‘Q%a. o

Test date

]

—e—— 7-day IC,, = 25% inhibition conc’éntratioh. An'estimation of the concentration of sodium chloride
" that would cause a 25% reduction in Ceriodaphnia reproduction for the test population. |

— — - Central Tendency (mean IC,,) :

—- —-- Warning Limits '(me'an IC,, S8, ,0r S, ;)

Page 92-of 1080ontrol-Limits (mean1C,s =S, 5:, S, 4, or 2 »S‘tandard--DeV»iat»ions)
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%\{ : Environmentatl Testing Solutions, Inc.

. State and USEPA Laboratory USEPA
estnumber Testdate  7-day 1Cy CT S Control Limits Sa Warning Limits Si2s. Control Limits Saus. Warning Limits Savo
‘ (/L NaCl)  (g/L NaCl) CT-28 CT+128 CT-Sy CT+Say CT-Sp1s  CT+ 8 "CT-Spss  CT+8,5 '
1 111-07-06 1.06 ; . :
2 12-12-06 1.09 1.08 0.02 1.04 1.12 0.09 - 0.99 1.17 0.18 0:90 1.26 049 0.59 1.56 0.67
3 01-09-07 1.07 ©1.08 0.02 1.05 1.11 0.09 0.99 1.16 0.18 0.89 1.26 0.48 0.59 1.56 0.67
4 02-06-07 1.09 1.08 0.01 1.05 1.1 0.09 099 1.17 0.18 0.90 1.26 0.49 0.59 157 0.67
5 03-06-07 1.09 1.08 1001 1.06 1.11 0.09 1.00 1.17 -0.18 0.90 1.27 0.49 0.60 1.57 0.67
6 04-03-07 1.10 1.08 0.01 1.06 1.11 0.09 © 1.00 1.17 0.18 0.90 -1.27 0.49 0.60 1.57 0.67
o7 05-08-07 1.10 1.09 0.01 106 111 009  1.00 117 0.18 0.90 127 0.49 0.60 1.58 0.67
8 06-05-07 I.10 1.09 0.01 1.06 - L1t 0.09 1.00 1.17 0.18 0.90 1.27 0.49 0.60 1.58 0.67
9 07-10-07 1.06 1.08 0.02 1.05 1.12 0.09 1.00 ' 117 0.18 0.90 1.27 0.49 0.60 1.57 0.67
10 08-07-07 1.10 1.09 - 0.02 1.06 1.12 0.09 1.00 1.17 0.18 0.90 1.27 0.49 0.60 1.57 0.67
11 09-05-07 1.08 1.09 ' 0.01 1.06 1 0.09 1.00 - 117 0.18 0.90 1.27 . 0.49 0.60 1.57 0.67
12 10-02-07 1.06 1.08 0.02 - 105 1.11 0.09 1.00 1.17 018 0.90 1.27 0.49 0.60 1.57 0.67
13 .11-06-07 1.06 1.08 0.02 1.05 1.11 009 095 1.17 0.18 0.90 . 127 0.49 0.59 1.57 0.67
‘14 11-06-07 1.07 108 0.02 1.05 1.11 0.09 0.99 1.17 0.18 0.90 1.26 0.49 0.59 1.57 0.67
15 12-04-07 1.07 1.08 0.02 1.05 1.11 0.09 0.99 117 0.18 0.90 1.26 0.49 0.59 1.57 0.67
116 01-08-08 1.09 1.08° . 002 1.05 1.11 0.09 ©0.99 1.17 0.18 0.90 1.26 0.49 0.59 1.57 0.67
17 01-08-08 1.09 1.08 0.0t 1.05 1.1 0.09 0.99 1.17 0.18 0.90 1.27 0.49 0.59 1.57 0.67
18 02-05-08 1.07 1.08 0.01 1.05 1.11 0.09 0.99 1.17 018 0.90 126 0.49 0.59 1.57 0.67
19 03-04-08 1.07 1.08 0.01 - 1.05 1.11 0.09 0.99 117 0.18 0.90 1.26 0.49 0.59 1.57 0.67
:20 04-08-08 - 1.07 1.08 0.01 .05 111 0.09 0.99 1.17. 0.18 0.90 1.26 0.49 0.59 1.57 0.67
Note:  7-d 1Cy5 = 7-day 25% inhibition concentration. An estimation of the concentration of sodium chloride that would cause a 25% reduction in Ceriodaphnia reproduction for the test population.

CT = Central tendency (mean 1Cys).
'S = Standard deviation of the 1C,; values.
Laboratory Control and Warning Limits
Laboratory controf and warning limits were established using the standard deviation of the ICys values correspondmg to the 10th and 25th percentlle CVs
limits recommended by USEPA for the test method and endpoint,
Standard deviation correspondmg to the 10" percentile CV. (S ato =0.08)

USEPA Control and Warning Limits

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

SA.]O

Ceriodaphnia dubia
Chrqnic Reference Toxicant Control Chart

Laboratorj ‘

S4.2s = Standard deviation corresponding to the 25t pcrcentlle CV. (SA 55=017)

"Sars= Standard deviation correspondmg to the 75® percentile CV. (Sa75=0.45)

SA so= Standard deviation corresponding to the 90"’ percentile CV_ (S, 4o = 0.62)
Cv= Coemment ofvananon of the IC,; values.

USEPA

Control Limits
CT-Sags CT+8,4
0.41 1.75
0.41 1.75
0.41 1.75
0.41 1.75
0.41 1.76
0.41 1.76
0.41 1.76
0.41 1.76
0.41 1.76
0.41 1.76
0.41 1.76
0.41 1.75
0.41 1.75
0.41 1.75
0.41 1.75
0.41 1.75
0.41 1.75
0.41 1.75
0.41 1.75

04-08-03

v

0.02

0.0t

0.01
0.01
0.01
0.01
0.01

0.01

0.01
0.01
0.01
0.02

0.0

0.01
0.0!
0.0
0.01
0.01

- 0.01

These ranges are more stringent than the control and warning



Precision of Endpoint Measurements

Ceri_odaphnia dubia
Chronic Reference Toxicant Data

«? Environmental Testing Solutions, Inc.

- Test Test date Cont-rol Control Me.zan cT oy CT°  MSD PMSD - - CT
number Survival - Reproduction : - :
' ' for Control Méan for Control -
(%) (offspring/female) Reproduction (%) "Reproduction (%) - for PMSD (%)
: (offspring/female) . CV (%) -

1 11-07-06 100 31.0 o 63 2.4 7.8 |
2 "12-12-06 100 28.0 o295 6.7 6.5 - 2.2 80 79
3 01-09-07 100 27.6 28.9 - 49 6.0 2.4 8.6 : 8.1
4 02-06-07 100 - 299 29.1 B 7.6 64 2.9 9.8 8‘.6”
5 03-06-07 100 o301 : 293 60 '_ 6.3. 2.6 8.7 - 86
6 . 04-03-07 100 33.1 30.0 . 44 60 22 7 66 83
7 05-08-07 100 32.0 30.2 8.5 6.3 : 2.7¢C 8.4 8.3
8 06-05-07 100 - 284 _ 300 7.5 6.5 2.5 8.7 - 83
9 07-10-07 - 100 293 29.9 _ 6.0 6.4 2.5 85 83
10 08-07-07 100 28.7 298 1S 6.5 29 10.0 -85
11 09-05-07 100 ' 29.7 2298 5.7 6.5 2.5 8.4 8.5
12 10-02-07 100 29.5 . 298 - 94 6.7 24 - 82 8.5
13 11-06-07 100 280 : 29.6 . 6.1 6.7 25 8.8 . 8.5
14 11-06-07 100 30.4 - 29.7 56 . 6.6 22 72 8.4
15 - 12-04-07 100 - 31.8 A 298 .55 65 - 25 7.9 - 84
16 01-08-08 100 - 303 29.9 6.6 6.5 22 73 © 83
17. 01-08-08 100 _ 31.8 300 . 49 . 6.4 2.4 7.7 83
18 02-05-08 100 . 313 30.1 . 64 6.4 2.8 9.1 ; 83 -
19 '03-04-08 100 315 30.1 80 65 2.7 8.5 8.3
20 040808 100 .- 296 - 30.1 77 66 . 26 - 88 8.4
Note: = CV= Coefﬁment of variation for control reproductlon

Lower CV bound determmed by USEPA (10® percentile),= 8 9%.
Upper CV bound determined by USEPA (90" percentlle) 42%
* MSD = Minimum Significant Difference

PMSD = Percent Minimum Significant Difference
PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can
be declared statistically significant in a whole effluent toxicity test.
Lower PMSD bound determined by USEPA (10" percentile) = 13%.

Upper PMSD bound determined by USEPA (90" percentile) = 47%.
CT = Centra] Tendan'cy (Mean Comrol Reproduction CV,or PMSD)

USEPA. 2000. Understandmg and Accounting for Method Vanablhty in Whole Effluent Tox:cnty Applxcatxons Under the National Pollutant Discharge
Elimination Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH. ~ .

USEPA. 20014, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Etﬂuent Toxicity Fest Methods
Volumes 1 and 2- Appendxx EPA-821-B-01-004 and EPA-821-B-01-005. US Envnronmental Protection Agency, Cincinnati, OH.
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Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart
Precision of Endpoint Measurements
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- Test date

' -—e—— Control Reproduction, Coefficient of Variation (CV), or Percent Minimum Signiﬁcanf Difference
(PMSD) PMSD is the minimum significant dlfference between the control and treatment that can be .
declared statistically 51gn1ﬁcant '

— —  Central Tendency (mean Control Reproduction, CV, or PMSD)
Page 95 Of 1(Yéontrol Limits (mean Control Reproduction, CV, or PMSD + 2 Standard Dev1at1ons)
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I Environmental Testing Solutions, Inc.
l Sodium Chloride Chronic Reference Toxicant Test
- (EPA-821-R-02-013 Method 1002.0)
" Species: Ceriodaphnia dubia
I ' ) _ - CdNaCLCR#: 74
I Dilution preparation information: Comments:
NaCl CHM number: CUM 110
Stock preparation: . 100 g NaCl/t (dissolve 50 g NaCl in 500 ml
) - deionized water)
' Dilution prep (mg/L) 600 | 800 . 1000 1200 1400
Stock volume (mL) 9 12 15 18 21
Diluent volume (mL) 1491 . 1488 - 1485 1482 - 1479
I Total volume (mL) 1500 1500 1500 1500 1500
SR Test organism source information: Test information: .. S
: o Organism age: . < 24-hours old- Randomizing template color: | 0PN G E.
Date and times organisms were born o008 4O T 1200 ‘Incubator number and shelf 3
S . - [ _between: . . : location: 2 &\
: Culture board: T oN-OVO_ A ' .
Replicatepumber: | ' ] 27| 3 [ 4 | 5 | 6 } 7 | 8 | 9§ 10-} YWT batch: - - .
I Culture board cupnumber: { 8 [T | > 4] ST [ 1] &[4 [ O . o 01-08
Transfer bowl information:. | pH="%. &3 SU Temperature = 24 a Selenastrum batch: ST Mok
l Daily renewal informafion:
. Day Date | Test initiation and feeding, MHSW Analyst
I ' renewal and feeding, or batch used :
: - termipation time . : -
0 : N - o- 05-08 I\,
l o-o8-0§ \S07 ooirod®d A\
| o4 Ao _Ses od-05-08A (-
§ oM-10-0¢ WSS | od-05-08A | 4L
l ¥t a-nof | MYz od-05-0f A | A
: 4 od-nof | Wiz - [owo0S-o8® |zl
I 5| od-racet M20 - o4-05-08 & | A\
6 .
od-M-08 i of B |
l 7 ovws-op | 1502
_Control information: ' " Acceptance criteria . Summary of test endpoints:
% of Male Adults: o7.  s20% 7-day LCy, > 1400
| % Adults having 3" Broods: A 2 80% NOEC 1000
| % Mortality: ' (YA $20% _PLOEC. . 1200
Mean Offspring/Female: 29,6 2150 offspring/female. | ChV - - 104S.
% CV: , 117 <40.0% ' ] ICs ] 1068.8
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Environmental Testing Solutions, Inc. Page 2 of 6
Species: Ceriédaphnia dubia : 'CdNaCLC'R #: _"_‘L_
CONTROL Survival and Reproduction Data

’ Replicate number
Day 1 2| 3 | 4. |-5 6 | 7 8§ |- 9 10
1 Young produced Ol O &) o) (@) O ®) (@) o | O
Adult mortality A\ [ A (- | R Y R — | SO I W
2 Young produced 0 [a) @) @) O | 0O o |[©O 1O QO
Adutmortality | L_ | \_ | _ | L T O (S I S
3 Young produced ) O @) ok O O O | O | O O
Adultmortality | | _ | \ | \_ — | — .
4 | Young produced Ky A 2 D 3 o 3 S I 3
Adult mortality _ 1 [N I W I — — | S S ) -
5 Young produced 0O e o1 0O ) (o R o [a) O Q
Adult mortality I - L { w - | U N (- C |\
6 Young produced W10 [ 2] Wy W3 10 | 3 1S
Adult mortality |- (- | w{ - . (W L C
7 Young produced WA s |y o) Yo |t \3 1S R 'S
Total young produced 2& 1S | a2 2-9 30 2\ 29 30 | 30 |33 N
Final Adult Mortality A R AT A - LS N S I N
X for 3" Broods X X [ x o pd Yoo X< > M_ | N
Note: Adult mortality (L =live, D = dead), SB = spht brood (single brood split between two days), CO = camry over (offspring - .
carried over with adult during transfer). .
‘Concentration:
% Mortality: 67o
Mean Offspring/Female: 29'b
600 mg NaCl/L Survival and Reproducﬁ'on Data
’ : Replicate number -
Day 1 2 3 " 6 7 ] 8 | 9 10
- Young produced O O O (@) O O | O 1 6 Q0
‘_ Adult mortality | . L__ (- _ I | g _ | |
2 Young produced @) () O O O O. O ) ‘ O O O
Adultmortality § U | (__ | S . | : — | () -
3 Young produced () O OO &) O () @) O @)
Adult mortality [\ I D I U R I U o (- _ -
-4 Young produced = 3 3 3 (T g > D 3 3
Adult mortality | [\ (. v [ | R N | - | —
5 Young produced O @) (®) Ol al o O O (@) O
Adult mortality L, L | w B |- |- [ { W |
6 -Young produced W3 1o | v v \‘-‘_ LAY 10 1312 10
" | . Adult mortality - oo - L t |- (- (R -
7 Young produced | tlo 13 \S S |6 B! W 13 16 1Y
“Total young proguged 3 |26 30 [ 30 | 29 |2V | 24 3\ ‘ 21
Final Adult Mortality _ [ A S NS N S I NS S
Note: Adult mortality (L =live, D = dead), SB = split brood (single brood split between two days}, CO carry over (offspring
carried over with adult during transfer).
Concentration:
% Mortality: or.
. | Mean Offspring/Female: .~ | 29.7} ‘
Page 97 of 105 | % Reduction from Control: -'Q'Jﬂ,;; e



Environmental Testing Solutions, Inc.

Page 3 of 6

l \ Species: Ceriodaphnia dubia CdNaCLCR #: _ 14
l - 800 mg NaCl/L Survival and Reproduction Data
Replicate number )
' Day . 1 2 3 4 5 6 -7 8 9 10
l 1 Young produced O O O O- O O O O O O
. Adult mortality - Ul U v W W
‘ 2 Young produced ol o () o (@) 0 O o o lo -
I Adult mortality ! wluwe| uwl | o uw [ |
3 ~ Young produced Ol O o oala | O @) O | O O
o Adult mortality [\ w_ L . u w w o ]
I 4 Young produced 3 (LY s € 3 > Y 3 3 |3 .
. 7 ~ Adult mortality (W - “ | U N L | \— | R R
5 Young produced O O ) O O | o O O 1 O O
l Adult mortality A N A \ L - | — — — — «_
6 Youngproduced | 32 1V [ | v | WL | 1\ w2 1otz
_ Adult mortality. L O Y G N | VI I WU R W |- LU B W
l 7 Young produced \\\ W L) v\ 14 VL S l?z T T !
Total young produced ’ 29 29 ;2'1 a5 [ 28 | 26 |30 =28 | 2% 2%
l _{_Final Adult Mortality - o — - - _ o -
e - "Note: Adult mortality (L =live, D = dead), SB = split brood (single brood split betwcen two days), CO =carry over (offspring
carried over with adult during transfer)
Concentration:
I % Mortality: o,
N Mean Offspring/Female: 29.
_ %.Reduction from Control: | 2.07.
l 1000 mg NaClL Survival and Reproduction Data
o ] j . Replicate number
l . Day 1 2 3 4 5 6 7 8 9 10
1 Young produced |~ O () (&) O O &) @) @) (@) o
Adult mortality | | VN O W A | - - —
-2 Young produced (@) O oOlo | O O O (@) O Zj ’
l Adult mortality O ol o u LCEU I R A S ]
. K Young produced | (O l®) O e o) O |l O O O O
Adult mortality w ! (- - (. |G —
I 4 Young produced 3 3 I 3 g 3 ) S | J Y
Adult mortality o - [ R — | ] |-
5 Young produced Ol O O O O O O (@) o e}
I Adult mortality ~ (- (U (- |- — — |- i
6 Young produced 10 1 1L a4 10 V| V| W IO 10| 13
, Adult mortality v | (. | — - o |
l 7 | Young produced R =) \2 |\ e 13 1y D [y
Total young produced 28 | 20 d | =29 3y 2§ 28 25| 21 20
l Final Adult Mortality (U |- | — | U T | —
Note: Adult mortality (L =live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offsprinig
carried over with adult during transfer).
' " Concentration:
I % Mortality: ' qu
' Mean Offspring/Female: - M
. Page 98 0of 105~ Y% Redﬁbﬁgﬁ ﬁifi Controll ]’ ?')14 Tl




I Environmental Testing Solutions, Inc. Page 4 of 6
I Species: Ceriodaphnia dubia ' ' -+ CdNaCLCR #: 4
l 1200 mg NaCl/L -+ Survival and Reproduction Data
- _ s Replicate number . A
l l Young produced O (o) 0 &) O (@} O O O O
Adult mortality | WO I O . | | — .
2 Young produced : Q O - D [a) O O O o : 0 O
I Adult mortality (- | O I VU () GRS I W o e e S -
3 Young produced &) {®) @) O O O | O O O O
Aduit mortality - | | L L. — | | LG —
l 4 | Young produced 3 < 0 () ) =) - \ T o
Adult mortality [ “ - vl w - “ | . | N I .
5 Young produced ) (@) \ 2 O @) (®) O I O 2
l Adult mortality . LU - b\ _ | - L |- —.
6 Young produced " q o (WY M 2. S S | & 3=
Adult mortality T I - (- - - — - (- | W
I : 7 Young produced & 1 o O N o < 4 ) S i_
Total young produced 1 1S 1 TR la 1 v | 3 3 18]
l _ Final Adult Mortality ‘L.F — L I - | S I . _ _
' Note: Adult mortality (L = live; D = dead), SB = split brood (smgle brood split between two days), CO = carry over (offspring
carried over with adult dunng transfer)
. Concentration:
' ' % Mortality: 1.
Mean Offspring/Female: 124
, _ % Reduction from Control =3 17
l 1400 mg NaCV/L - Survzval and Reproduction Data
) Replicate number . :
Day -1 2 ) 4 5 6 '7 8 9 10
l 1 Young produced () O O O O é O O 6 O
Adutmortality |-\ | | | U | | UL
2 Young produced’ O O (®) ) O fo) O O (@) O
' Adult mortality (W ) - C (W L L - : L [y —
3 | Young produced ®) [©) O 1O O O | O 0 (@) Q
| Adult mortality Ul ] e | L | T -
I 4 Young produced Ko O O T O Vo 3 \ \ 3
Adult mortality | WS S W (R VN I W o el w | w w .
5 Young produced § - | O | 3 jwn) 1T o O O @)
I Adult mortality - [ L (W (. w (- [ I - (- —
6 Young produced r 2 3 [s) (6) o T (@) 3 \ \
Adultmortality . | | - L_. W N — (S . o | w
l 7 Young produced _ 0O o) ‘3 bR 2. (o} Y o) s} Nel
Total young produced Sy 3 ‘oi \-\ : q 3 1 \‘\ 2 \,‘
I Final Adult Mortality [V A W N N I W [ C T T TG
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer).
Concentration: .
' % Mortality: [oYA
: : - | Mean Offspring/Female: 4.0
] Page 990f 105~ e o o) % Reduction from.Control: | - &b+ S7
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Environmental Testing Solutions, Inc.

Verification of Ceriodaphnia Reproduction Totals |

Control ,
. Replicate number )
Day i T2 73T als] 6] 713819 0] Totl
1 oJoj ol ololoJo]olol]o 0
2 ol ool ojolololo]ol o 0
3 o o ololololo]lofol.o 0
4 3 3] 3 3 3l a3 5] 373 33
5 ol ol ol ololotolol ol o 0
6 nfwlfmaleinin]oiiol3]i1sy. 120
7 4 | 12|15 ] 13| 16-] 16 | 13 | 15 | 14 | 15 143
Total 28 [ 2513228 | 30| 31| 29| 30 | 30 | 33 296
- 600 mg NaCl/L _
- Replicate number . ;-
Day M T3 73 T35 16177879 o] T
1 cloloflolololo[ o] ofo 0
2. ool ol ol ool ofolto] o 0
3 ol ool ol ol ol ol ol 0] o 0
_ 4 s |31 334 a3 3] 3|3 34
! 5 o Jofl o] ol ol oTlTolol ol o 0
‘ 6 Bl n{eluwlit[wl 131210 117
7 16 [ 1315 15[ 16| 14| 14 [ 13| 16| 14§ 146
Total - § 34 | 26 | 30 | 30 | 34 | 29 | 27 | 29 | 31 | 27 297
800 mg NaCl/L _ _
oo : Replicate number. = - .. . :
Day T2 T73 7215 6] 71385 0] T
1 ol ofofjoflolololololo 0
2 ol ojolololo]olotoTl o 0
3 oJojoJo{o]ololofol o 0
4 3l a4l al a3 3[4 3] 33 34
5 ol ojJotlolololoflololo 0
6 Rl 2] 1612 114
7 Fua{ ]l il alziis] 13| 16 14 142
Total 29 [ 29 [-27 [ 35 { 28 ] 26 | 30 28 | 29 1 29 1 290

1000 mg NaCVL _
. Replicate number e
Day T T2 13T al5]6] 718 ]9 T Toul
1 0] o0]o]o]o|]oJ]olo] o] o 0
2 0] o0]olo]olo]o]o]o]o 0
3 0JoJololojoJlolo]o]lo 0
ry 31 3] 3] 310} 4] 31 3] 3] 4] a 33
5 0 loJolololoJolo]lol]lo 0
6 0] 111 9 ]10]12] 1211 ]10] 10/ 13 108
7 15 | 13 |12 |12 | 16 | 13 ] 14| 12 ] 13 ] 13 133
Total | 28 | 27 | 24 | 25| 32 | 28 | 28 | 25 | 27 | 30 274
1200 mg NaCl/L
. - Replicate number
Day Y4715 T3 Ta]s 67189 0] T
1 oJofl-0lolo]o]lo]lo]olo 0
2 0]0]o]oloJloJolo]olo 0
3 0l 0] 0loJlolololo]lo]lo 0
4 3] 2101033131210 17
5 oJ ol 1l 3]ofJololol o] 2 6
6 6 19| 6] 4] 71 25151 81 3 53
7 8 | 41 01 7161 214171315 46
Total | 17 | 15 7 | 14 | 16 | 7 | 12 | 13 | 13 | 10 124
1400 mg NaCl/LL
- : Replicate number ’
Day MM T3 T3 Tals 6] 789 0] Iotl
1 0 0] 0] 0] 0|0]O0O]O0O]o]lo 0
2 0] o] o]loJolotlo]lo] ol o 0
"3 0] 0] o]l ojololo]o] ol o 0
4 0l o0 o020 131113 1
5 1] 0!l 3lo0]2lo0ofJo]o]olo 6
6 21 3ol ofol 2103111 12
7 "0 | 0] 3] 21210410010 N
Total 3| 31 6] 4] a1 3171 4] 2] 4 40
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Environmental Testing Solutions, Inc.

Ceriodaphnia dubia Chronic Reference Toxicant Test

" Quality Control

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

Verification of Data Entry, Calculations, and Statistical Analyses

Test number:

CdNaCICR #74

Test dates: - April 08-15, 2008
Reveiwed by: r '\/M
Concentration Replicate number Survival | Average reproduction C°eﬂ'€lenl of Percent reduction from
P . : Y variation (%) control (%)
E(mg/L NaCl) 1 5 3 4 5 6 - 8 9 - 10 (%) (offs}prmg/female) ‘
Control 28 25 32 28 30 . 31 29 30 30 . 33 . 100 29.6 7.7 Not applicable
600 34 26 30 30 34 29 27 29 3 27 100 29.7 9.3 03
“800 29 29 27 35 28 26 30 28 29, 29 100 29.0 8.3 2.0
1000 28 27 24, 25 R 28 28 25 27 30 100 274 8.8 7.4
1200 17 1§ 7 14 ' 16 7 12 13 13 10 100 124 | 28.0 58._1
1400 3 3 6 4 4 3 7 4 2 4 100 4.0 373 86.5
Dt@nne.tt's MSD value: MSD = Minimum Significant Difference .
PMSD: Percent Minimum Significant Difference

PMSD =

PMSD is a measure of test precision. -The PMSD is the minimum perccnt difference between the control and treatment that can be declared statistically
significant in'a whole effluent toxicity test.

_ Lower PMSD bound determined by USEPA (10" percentile) = 13%.

Upper PMSD bound determined by USEPA (90™ percentile) = 47%.
Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respecnvely, of PMSD data from EPA's WET lntcxlabordtory

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

,USEPA 2001a 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chromc and Acute Whole Effluent Tox1cxty Test Methods Volumes | and 2 -Appendix. EPA-821-B-01-004 and EPA-821-B-01-005.
US Environmental Protection Agency, Cincinnati, OH.
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{87 Environmentat Testing Solutions, tnc.

 Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Treatments vs D-Control - : '

Start Date:  4/8/2008 ° " Test ID: CdNaCICR Sample 1D: REF-Ref Toxicant
. EndDate: _ 4/15/2008 - LabID:” ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chloride
" Sample Date: . Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
" Comments: - T _ S .
Conc-mg/L 1 . 2 3 4, 5 6 7. 8 .9 . 10
* - D-Control 28.000 25.000 32.000 28.000 30.000 ©31.000 . 29.000 30.000 30.000. 33.000
600 34.000 26.000 30.000 30.000 34.000 29.000 ©27.000 . 29.000 31.000 27.000
800 29.000 . 29.000 27.000 -35.000 28.000 26.000 30.000 28.000 29.000 " 29.000
1000 28.000 27.000 24.000 25.000 32.000 28.000 28.000 25.000 27.000 30.000
1200 - 17.000 15.000 . 7.000 14.000 16.000 7.000 12.000 13.000 13.000 10.000
1400 3.000 3.000 6.000 - 4.000 4.000 3.000 7.000 - 4.000 2.000 4.000
. Transform: Untransformed Rank 1-Tailed Isotonic
Conc-mg/L Mean | N-Mean-’ Mean, Min . Max " CV% N Sum - Critical Mean N-Mean
- ‘D-Control 29.600 1.0000 - 29.600 25.000 33.000 7.671 10 o 29.650 1.0000
600 29.700 1.0034 . 29.700 26.000 34.000 9.262 10 103.50 © 75.00 29.650 1.0000
800 29.000 0.9797 29.000 26.000 35.000 8.289 10 90.50 75.00 29.000 0.9781
1000 27.400 0.9257 . 27400 °  24.000 32.000 © 8.806 10 . 78.00 . 75.00 27.400 0.9241
*1200 12.400 - 0.4189- 12.400 ©7.000 17.000 027988 0 10 5500 - 75.00 12.400 0.4182
*1400 4.000 0.1351 = 4.000 2.000 7.000 37.268 10 55.00 75.00 4.000 © © 0.1349
Auxiliary Tests . Statistic Critical Skew Kurt
- Kolmogorov D Test indicates non-normal distribution (p <=0.0]) - 1.06443608 1.035 0.13583268 0.20973463
Bartlett's Test indicates equal variances (p = 0.30) ' 6.04413986 15.0862722 )
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU. ]
Steel's Many-One Rank Test . 1000 . - 1200 1095.44512

Point mg/L SD 95% CL

Linear Interpolation (200 Resamples)

Skew
1C05 R 904.0625 119.866905 - 500 1008.5744 -1.5061
IC10 - -~ 1009.53333 33.8804056 909.793846 1026.79054 - -4.1474
IC15 © 10293 11.0645749 101098453 1044.77374 23204
1C20 . 1049.06667 .9.00623974 1031.5248] 1064.62874 -0.0865
1C25 1068.83333 8.76984615 1051.34159 1084.63576 -0.0832
1C40 1128.13333  9.83797147 1107.13978 1146.30303 -0.1673
[C50 © 116766667 11.7104665 1143.50156 1187.52409 -0.1347

04-08-08
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ww# Envirohmental Testing Solutions, Inc.

Statistical Arialysesv

PMSD CALCULATION O .

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  4/8/2008 Test 1D: CdNaCICR Sample ID: . REF-Ref Toxicant
End Date:  "4/15/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chloride
Sample Date: . Protocol: FWCHR-EPA-821-R-02-013 ~ Test Species: CD-Ceriodaphnia dubia
Comments: ' .
Conc-mg/L, I 2 3 4 5 6 7 8 9 10
D-Control 28.000 25.000. 32.000 28.000 30.000 31.000 29.000 - 30.000 30.000 33.000 -
600 34.000 26.000 30.000 30.000 .34.000 29.000 27.000 29.000 31.000 27.000
800 -29.000 29.000 27.000 35.000 28.000 26.000 - 30.000 28.000 29.000 29.000
1000 . 28.000 27.000 24.000 -25.000 32.000 28.000 28.000 25.000 .27.000 30.000
1200 17.000 15.000 7.000 14.000 16.000 7.000 12.000 13.000 13.000 - 10.000
1400 3.000 3.000 6.000 4.000 4.000 ©3.000 7.000 4.000 2.000 -4.000
Transform: Untransformed 1-Tailed .
Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Contro! 29.600 "1.0000 ©29.600  25.000 33.000 7.671 10 -
600  29.700 1.0034 - 29.700° 26.000 34.000 9.262 10 -0.088" 2.287 2.593
800 29.000 0.9797 29.000 26.000 35.000 8.289 10 0.529 2.287 2.593
1000 27.400 0.9257 27.400 24.000 32.000 8.806 10 1.940 2.287 2.593
*1200 12.400 0.4189 12.400° 7.000° 17.000 27.988 ' 10 .. 15.166 2.287 2.59%
*¥1400 4,000 0.1351 4.000 2.000 7.000 37.268 10 . 22572 2.287 2,593
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) " 1.06443608 1.035 0.13583268 0.20973463
Bartlett's Test indicates equal variances (p = 0.30) 6.04413986 - 15.0862722 .
Hypothesis Test (1-tail, 0.05) NOEC LOEC - ‘ChV TU - MSDu - MSDp MSB MSE . F-Prob “df
Dunnett's Test 1000~ 1200 1095.44512 2.59342303 0.08761564 1222.73667 6.43148148 -5.5E-33 5, 54

Treatments vs D-Control

04-08-08



Environmental Testing Solutions, Inc.

Page S of 6

Species: Ceriodaphnia dubia

CdNaCLCR #:

Page 104°0f 105 R

Daily Chemistry:
‘ Analyst
Concentration Parameter
' pHE.U) B a5
: _ DO (mg/L) 1.6
CONTROL Conductivity )
’ (pmhos/cm) 3 “
Alkalinity
: (mg CaCOy/L) S4
Hardness '
' (mg CaCOy/L) 90
Temperature .
(°C) P .7
H(S.U) 0.5 | *eq 391 | 1es | ey | Ty, J993
R . I DO (mgL) o . , 7.9 8.0 }
: 600 mg NaCl/L Conductivity :
o | (umhos/em) 1360 1430 190
(l;ér;)perature 244 - c‘ 1-\1 £ | .
pH(S.U.) - 8.7 TLR “relg |95
. - { DO (mg/L) 1.0 8.0
~ 800 mg NaCVL | Conductivity "
R - { (umhos/cm) 1HO 2020
;l;ecr;lperature 4.4 Zq“‘\ M.& .
- pH (S.U) | a.0 13 | Thay A
' ’ -1 DO (mg/L) - Ny ) S
1000 mg NaCl/L' | Conductivity
. (gmhos/cm) - ALD
» Temperature 24.8
) 1
pH (S.U.) 806 | 3eq | VO ey 1wz | ey 192
. DO (mg/L) I3 o)
1200 mg NaCl/L | Conductivity o
(umhos/cm) 44 30
Temperature ’
' °C) 2S.0
pH (S.U) 602
' DO (mg/L) a5
1400 mg NaCl/L. | Conductivity
(umhos/cm) Aoro
Temperature ‘ ‘
. . (Oc) Zq -q 3
STOCK Conductivity g oy
{(pmhos/cm) | 3100 01
: Initial -

Fil el Consrant ok
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Environmental Testing Solutions, Inc.

‘Species: Ceriodaphnia dubia

. CdNaCLCR#:

Analyst

Concentration

Parameter -

CONTROL

pH(S.U) a3

DO (mg/L)

Conductivity

(pmhos/cm)

Alkalinity
{mg CaCO5/L) -

Hardness
(mg CaCO3/L)

Temperature
<)

600 mg NaCl/L

pH (S.U) 840

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature
&Y

.

800 mg NaCl/L

pH (5.U.) 800

1.9\

DO (mg/l)

Conductivity
(pmhos/cm)-

Temperature
Q)

1000 mg NaCl/L

\

pH(SU) 14

1.92

DO (mg/L)

Conductivity
(pmhos/cm)

 Temperature

C)

1.0

8.0

Wb

1200 mg-NaCl/L

—~

pH (S.U.) 2398

141

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature
€9

W

" 1.710

1400 mg NaCl/L

pH(SU) 1397

T3

DO (mg/L)

Conductivity
(umhos/cm)

LYo

Temperature.
C)

248

STOCK

-Conductivity

(umhos/cm)

Page 105701 105

Initial




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location /fDifferenrj NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM.(NPDES) ' MAJOR " Form Approved.
Name -~ TVA _SE_QU_OE_F_I_NHC_L,EAR_"%E_ o DISCHARGE MONITORING REPORT (DMR) . (SUBR 01) v . OMB No. 2040-0004
Address PO BOX2000 . _
 (NJEROFFICESB-2A) TN0026450 : 103 G F - FINAL
—______SODDY-DAISY. _TN37384 . __ PERMIT NUMBER ~ DISCHARGE NUMBER/| . LOW VOL. WASTE TREATMENT POND
Fagilty___TVA - SEQUOYAH NUGLEARPLANT _ ____ _ __ __ ' : __ ,
Location _HAMILTON COUNTY . T - AONITORING PERIOD - - EFFLUENT .
. YEAR | MO DAY, YEAR | _MO DAY ' -
' . : - " *** NO DISCHARGE bl
ATTN: Stephanie A. Howard ' From| 08 04 01 To| 08 04 30 . ) D ) .
- ’ : - ’ s NOTE: Read instructions before completing this form.
"PARAMETER . ) QUANTITY OR LOADING ’ ; QUALITY.OR CONCENTRATION : NO. FRE%L’_{ENCY SAMPLE
. ' . : : ) ) ) EX ‘TYPE
' ' ANALYSIS
AVERAGE MAXIMUM UNITS MINIMUM, AVERAGE = | MAXIMUM UNITS ) ) " )
PH ) ) SAMPLE PO .'******** - 76 ) dede ek dok ) 8 9 12 0 13730 GRAB
: : . MEASUREMENT - ’ ’
00400 1 0 O -
EFFLUENT GROSS VALUE % : e e \ : AX
SOLIDS, TOTAL SUSPENDED SAMPLE ‘ 80 ' . et 7 | 5/30 | GRAB
MEASUREMENT 66 2% 4 ’ 9 19 0
00530 1 0 0 LBS/DY MGIL
EFFLUENT GROSS VALUE ‘ ~ [0}Y. :
OIL'AND GREASE SAMPLE 26 ke <5 <6 19
MEASUREMENT
00556 1 0 O LBS/DY MG/L
EFFLUENT GROSS VALUE ; £ :
FLOW, IN CONDUIT OR THRU  SAMPLE 03 - e -~
TREATMENT PLANT - MEASUREMENT Do : : , :
50050 1. 0 0 ’
EFFLUENT GROSS VALUE S
SAMPLE
| MEASUREMENT
. SAMPLE . - .
MEASUREMENT ) _ f
%@Wﬁ
SAMPLE :
MEAS_UREMENT Co o o
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |[i Certify l.;nder penalty ef law that this document and all atted\ments were prepared under my C( TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel ’{C(ju,é &/(
Timothy P. Cleary properly gather and evaluate the information submitted. Based on my inquiry of the person or . )
. . persons who manage the system, or those persons directly responsible for gathering the
o A informati:n, the inforrnationysubmilled is , to the best of my knowledge and belief, true, Prmmpal Environmental Engineer 423 843-6700 08 05 13 .
Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting faise SIGNATURE OF PRINCIPAL EXECUTIVE - ’ .
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT ["AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED ' . . ) .

CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS {Reference all attachments here)

EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1



YERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Differént) :

NATIONAL POLLUTANT. DISCHARGE ELIMINATION SYSTEM (NPDES)

MAJOR Form Approved.
\J_anﬁ ___TVA SE_Ql_J_Q!i\E_N_liC_L_EAR_ELANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
\ddress PO.BOX2000 _ __ _ _ . . ey '
 INTEROFFICESB2A) T T TN0026450 | 107 G | F-FINAL
— - _SODDY-DAISY_ __TN37384 __ __ __ __ __ . __ PERMIT NUMBER LD|SCHARGE NUMBER| METAL CLEANING WASTE POND
Zacilly__ _TVA- SEQUOYAHNUGLEARPLANT _ _ : - - :
ocation HAMILTONCOUNTY __ __ _ - MONITORING PERIOD EFFLUENT
YEAR | MO DAY YEAR | MO DAY
. - *** NO DISCHARGE -XX b
ATTN: Stephanie A. Howard From| 08 | 04 | 01 | To| 08 | 04 {'30 : (] o
) . NOTE: Read instructions before completing this form. .
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%l;ENCY SAMPLE
: EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS -
PH SAMPLE ek ek F— - rTT—
_ MEASUREMENT - 12
00400 1 0 0 s sy
EFFLUENT GROSS VALUE : S S
SOLIDS, TOTAL SUSPENDED SAMPLE et HEEHIIHE v Bl 1
MEASUREMENT . °
00530 1 0 O Wk MGIL
EFFLUENT GROSS VALUE R : ; :
O“_ AND GREASE - SAMPLE . R kdkhkk ) hkkhkhkk " dedede kededeve e dedkdedkkdek 1
MEASUREMENT : 9
00556 1 0 0 ! MGIL
EFFLUENT GROSS VALUE =
PHOSPHORUS, TOTAL (AS P) SAMPLE Fokkkk Ak PR - [P kA kA Ak 1
MEASUREMENT x : ' 9
00665 1 0 0 o MGIL
EFFLUENT GROSS VALUE o : o
COPPER, TOTAL (AS CU) SAMPLE Fdekd ok Sk kA o R Kk kA ek 4
. MEASUREMENT 9
01042 1 0 0 - ke MGIL
EFFLUENT GROSS VALUE - ; % i
IRON, TOTAL (AS FE) SAMPLE dodedededede i - Akt dkkk [rP——
MEASUREMENT 19
01045 1 -0 o] ek MG/L
EFFLUENT GROSS VALUE :
FLOW, IN CONDUIT OR THRU SAMPLE 03 ke T P alalaioialindl ke e
TREATMENT PLANT MEASUREMENT -
50050 1 0 0 MGD b
EFFLUENT GROSS VALUE
‘NAME/TITLE PRINC-lPAL EXECUTIVE OFFICEﬁ | Certify under penalty of law that this document and all attachments were p;repared under my A - 7 C_[ TELEPHONE" DATE .
~—"]direction or supervision in accordance with a system designed to assure that qualified personnel 701( L2 a 817 )
Timothy P. Cleary properly gather and evaluate the information submitted. Based on my inquiry of the person or X )
persons wha manage the system, or those persons directly respansible for gathering the R i f . .
. . - information, the information submitted is , to the best of m;knowledgeeand befief, true, Principal Environmental Engineer 423 843-6700 08 05 13
Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. R TH A T EA -
TYPED OR PRINTED -. OFFICER OR AU ‘ORIZED GEN ?:T)DE NUMBER YEAR| MO DAL
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No Dlscharge this Period
EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1




PERMITTEE NAME/ADDRESS  (include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR ) Form Approved.
Name  TVA-SEQUOYAH NUCLEAR PLANT : DISCHARGE MONITORING REPORT (DMR) ‘ . OMB No. 2040-0004

____________________ : (SUBR 01)
Mdﬁsi_ _pkO.BOX2000 _ _ _ - __ _ _ - :
—  _ TUNTEROFFICESB-2A) . ———— , TN0026450 . 110 G F - FINAL :
— . -SODDY-DAISY T N_fim‘*_ _______ v PERMIT NUMBER DISCHARGE NUMBER | RECYCLED COOLING WATER
Facility  _TVA - SEQUOYAH NUCLEARPLANT . - :
Location  HAMILTONGOUNTY _ — _ — _ _~— _ — — - - = = : MONITORING PERIO EFFLUENT
YEAR | MO [ DAY YEAR | . MO_| DAY
. ” - *** NO DISCHARGE | XX} ***
ATTN: Stephanie A. Howard From| 08 | 04 | 01| To| 08 | 04 | 30 [x]
’ . ’ ' ’ : - ; ] NOTE: Read instructions before completing this form.
PARAMETER - ‘ : " QUANTITY OR LOADING . QUALITY OR CONCENTRATION NO. FRE%gEch SAMPLE
S : N : EX TYPE
_ AVERAGE MAXIMUM — | UNITS |- MINIMUM TAVERAGE | MAXIMUM UNITS ANALYSIS

TEMPERATURE’ WATER DEG. _ SAMPLE . Herd Ak kK I A KK |7 kkwkkokkx : KRR KRRRK . .
CENTIGRADE - . MEASUREMENT 7 04 ' 04
00010 z 0 0 DEG C DEGC
INSTREAM MONITORING s e
PH : . ) SAMPLE Tk kkkkd dede dedededede ke "

' MEASUREMENT . R _ : v 12
00400 1 "0 O su
EFFLUENT GROSS VALUE . INIMUM
SOLIDS, TOTAL SUSPENDED  SAMPLE PP, Prr——— N e Pm—— - 19

’ | MEASUREMENT o . : ) : :

00530 1 0 0O wawn MGIL
EFFLUENT.GROSS VALUE ~ _  |-3aesis e ‘ ; -
OIL AND GREASE . SAMPLE . [PP——— PR E [P [P

ke

MEASUREMENT

ek

00556 1 0 O

EFFLUENT GROSS VALUE - } A : X
FLOW, IN CONDUIT OR THRU ‘ SAMPLE . 03 Thkhkkkk Fedededdedkde | kmkkkkkk N
TREATMENT PLANT _ - | MEASUREMENT | : e » A '
50050 1 -0 O ' MGD "
EFFLUENT GROSS VALUE : 3
CHLORINE, TOTAL RESIDUAL SAMPLE | o ek ok PO——— "
MEASUREMENT . : 7
50060 1 0 O . MGIL
EFFLUENT GROSS VALUE
' ~ SAMPLE |
MEASUREMENT
- / °
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of faw that this document and all attachments were prepared under my - : - . TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel | [{ » TWL(JZ A, /L{)a,{_,
Timothy-P. Cleary : properly gather and evaluate the information submitted. Based on my inquiry of the person or :
persons who manage the system, or thase persons directly responsible for gathering the v H H - .
) ) . information, the information submitted is , to the best of my knowledge and belief, true, Pn_m;lpal Environmental Engineer 423 843-6700 08 05 13
Site Vice Pre5|de»nt accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE : :
- information, including the possibility of fine and imprisonment for knowing violations. ’ OFFICER OR AUTHORIZED AGENT AREA )
TYPED OR PRINTED . I ) . CODE NUMBER YEAR| MO DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No Discharge this Penod .

"EPA Form 3320-1 (REV 3/99) Previous editions may be used : ) ) . Page 1 of 1



PERMITTEE NAME/ADDRESS (/nclude Facility Name/Location if leferent)
Name  TVA-SEQUOYAH NUCLEAR PLANT

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR
DISCHARGE MONITORING REPORT (DMR)

(SUBR 01)

Form Approved.

OMB No. 2040-0004

—_ iNteRorrce®@am __ " TN0026450 110 T | F-FiNAL
— . _SODDY-DAISY __TN37384 _ __ _ _ _ _ _ _ ‘. PERMIT NUMBER DISCHARGE NUMBER RECYCLED COOLING WATER
Facilty__TVA- SEQUOYAHNUGLEARPLANT _ — — — . S
Location HAMILTONCOUNTY __ _ _ _ __ _ __ — — — : _ _MONITORING PERIO EFFLUENT
. YEAR MO DAY YEAR MO DAY
- . : . : *** NO DISCHARGE . | XX
ATTN: Stephanie A. Howard : From| 08 | 04 | 01 To| 08 _04 1 30 : -
) ) - ) . i : RS NOTE: Read instructions before completing this form.
PARAMETER . , . QUANTITY OR LOADING | ~ QUALITY OR CONCENTRATION NO. [FREQUENCY] SAMPLE
: . EX TYPE
AVERAGE . MAXIMUM - UNITS M[NIMUM AVERAGE MAXIMUM UNITS ANALYSIS
IC25 STATRE 7DAY CHR SAMPLE . JETTT—— . P PR 2
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 0 o PERCENT
EFFLUENT GROSS VALUE ‘ L .
1C25 STATRE 7DAY CHR _ SAMPLE U dekdededkokkk - dedekkkkkk dedededdede ke
:P|MEPHALES L MEASUREMENT ) . 23 .
ITRPEC 1 0 0 PERCENT
EFFLUENT GROSS VALUE
SAMPLE

MEASUREMENT

3 ALY
SAMPLE
MEASUREMENT | -

SAMPLE
; . MEASUREMENT

SAMPLE
'MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify unr;ier penalty of law that this document and all attachments were prepared under my

Certi ity of cume ; d ~ Qdé/ C/ TELEPHONE DATE
Timothy P. Cleary bropely gaiher and evaluate he mormation submied. Based on my nauiy of 18 porsonor W ne NGOt
Site Vice President tormaton. e normation submied .1 the. bost of my Knowledige o bole, roes Principal Environmental Engineer | 453 g43.6700 | 08 | 05 | 13
; accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
;I'YPED ORPRINTED information, including the possibility of fine and imprisonment for knowing violations. " OFFICER OR AUTHORIZED {\GENT ;(\:%I'EJ}‘E NUMBER YEAR| MO DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference al/attachmen{s herej
No D|scharge this Period

EPA Form 3320-1 (REV 3/99)' Previous editions may be used

Page 1 of 1



PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)  MAJOR ' Form Approved.

Name TVA - SEQUOYAH NUCLEAR PLANT , ) _ D!SCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB-No. 2040-0004
TN0026450 ' : 116 G F - FINAL
PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
MONITORING - PERIOD - - EFFLUENT
- YEAR { MO DAY YEAR | MO DAY
L ‘ : : *** NO DISCHARGE
ATTN: Stephanie A. Howard i : From| 08 | 04 | 01 To| 08 | 04 | 30 : ST D o
. C . ’ ] NOTE: Read instructions before completing this form.
PARAMETER ' ; . QUANTITY OR LOADING . QUALITY OR CONCENTRATION- : NO. |FREQUENCY| SAMPLE
: : - : - ‘ ’ : EX | anaveis | TYPE
' AVERAGE MAXIMUM UNITS MINIMUM _ AVERAGE MAXIMUM UNITS
DEBRIS, FLOATING (SEVERITY) SAMPLE dekkkskkk o | kkkkkkkk ™ ) [P 0 oA 0 1/30 VISUAL
. MEASUREMENT . . ) X . . 9
01345 1 0 O o PASS=0
EFFLUENT GROSS VALUE : 7 FAiL=1 eVt &
OIL AND GREASE VISUAL “SAMPLE , ‘ . 0 | 1/30 | VISUAL
. : MEASUREMENT ,94 )

84066 1 0 O

, YES=1
EFFLUENT GROSS VALUE .

SAMPLE
MEASUREMENT

"~ SAMPLE -
MEASUREMENT

I T ’ SAMPLE
MEASUREMENT
. 2
SAMPLE
MEAS_UREMENT
SAMPLE . . ) . ) !
MEASUREMENT '
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepared under my J TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel Wﬂ/% a M.)a(
Timothy P. Cleary . Iproperly gather and evaluate the information submitted. Based on' my inquiry of the person or . .
-+ |persons who manage the system, or those persons directly responsible for gathering the ) . . :
Site Vi R information, the information submitted is , to the best of my knowledge and betief, true, P”nCIpal Enwronmental Engmeer 423 843-6700 08 05 13
ite Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE .
information, including the possibility of fine and imprisonment for knowing violations. - OFFICER OR AUTHORIZED AGENT AREA R v DAY
TYPED OR PRINTED - . ooy | NUMBE BAR| MO |

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here) .
Operations performs visual inspections for ﬂc_)atlng debris and oil and grease during all backwashes.

EPA Form 3320-1 (REV 3/99) Previous editions may be used ’ ' L Page 1 of 1



PERMITTEE NAME/ADDRESS

{Include Facility Name/Location if Different)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

MAJOR Form Approved.
Name ___TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT  (DMR) (SUBR 1) OMB No. 2040.0004
Mdﬁss__EO_B_QXﬁ@______________: '
 (NTEROFFICESB2A) T T~ i TN0026450 117 G | F-FINAL
_SODDY -DAISY_ _TN37384_ __ . _ _ . _ . " PERMIT NUMBER DISCHARGE NUMBER | - BACKWASH
Facilty__TVA - SEQUOYAHNUCLEARPLANT : :
Location _HAMILTONGOUNTY _ __ __ _ __ _— ——— MONITQRING: [PERIO EFFLUENT
YEAR ] MO | DAY YEAR | MO [ DAY :
: - ** NO DISCHARGE
ATTN Stephanie A. Howard From| 08 | 04 | 01 To i 08 | 04 | 30 E
A i NOTE: Read instructions before completing this form.
PARAMETER | QUANTITY OR LOADING ‘QUALITY OR CONCENTRATION NO. |FREQUENCY] SAMPLE-
v - - : : - EX | natvsis | TYPE

A . AVERAGE MAXIMUM “UNITS MINIMUM AVERAGE MAXIMUM UNITS

DEBRIS, FLOATING (SEVERITY) - SAMPLE ededede ke ok ) ek dededeke . e dede e e e kA kkhdk ) 0 0 1./30 VISUAL
_ MEASUREMENT 9A
01345 1 0 0 PASS=0
EFFLUENT GROSS VALUE FAIL=1
OIL AND GREASE V|SUAL SAMPLE Fkkkekhdk 0 Skt dkke N
MEASUREMENT 94

84066 1 0 0 YES=1 e
EFFLUENT GROSS VALUE NO=0

SAMPLE
MEASUREMENT

“SAMPLE
MEASUREMENT

i
SAMPLE
MEASUREMENT

SAMPLE -
MEASUREMENT

NAME/TITLE F;RINCIPAL EXECUTIVE OFFICER

‘ W&@LQ:%ZOCZLJ |

—

| Certify under penalty of law that this document and all attachments were prepared under my TELEPHONE DATE
—|direction or supervision in accordance with a system designed to assure that qualified personnel
Timothy P. Cleary properly gather and evaluateé the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the Hp. H i X
Site Vice President information, the information submitted is , to the best of my knowledge and belief, true, Principal Environmental Engineer 423 843-6700 08 05 13
ite . ICe Fresiaen ;cfcurat?, and clor:;p_let; 1 am ayg;e tr}e;g thereda_re signiﬁcant'[:en:mes.for §ui|::n;\_itting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment tor knowing violations. OFF'CER OR AUTHOR'ZED AGENT AREA A
- TYPED OR PRINTED . ) - CODE NUMBER YEAR| MO DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here) . '
-Operatlons performs visual mspecnons for floating debris and oil and grease during all backwashes
7 EPA Form 3320-1 (REV 3/98) Previous editions may be used Page 1 of 1



RMITTEE NAME/ADDRESS  (include Facilty Name/Location if Different) | NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM ' (NFDES) MAJOR Form Approveu.
me __TVA-SEQUOYAHNUCLEARPLANT DISCHARGE MONITORING REPORT  (DMR)_ (SUBR 1) " OMB No. 2040.0004
lress PO BOX2000 ____ _ _ _ __ __ ___ _ ____ - - ' .
o TNTEROFFICESB-28) ____ __ __ __ ™ TN0026450 118 G F - FINAL
. _ .SODDY-DAISY _TN37384 _ _ __ - ___ __ PERMIT NUMBER DISCHARGE NUMBER| WASTEWATER & STORM WATER
wility__TVA - SEQUOYAH NUCLEAR P_U\M ______ - . :
caion HAMLTONGOUNTY _ _ _© . _ MONITQRING PERIO EFFLUENT v
YEAR | MO | DAY YEAR |_MO | DAY .
e ' - =+ NO DISCHARGE ~[XX| **
TTN: Stephanie A. Howard From| 08 | 04 | 01 To| 08| 04 | 30 o ‘ o
) ) : - T NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO.” FREQUENCY| SAMPLE
) : . - EX TYPE
AVERAGE MAXIMUM UNITS NINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
YXYGEN, DISSOLVED _ (DO) SAMPLE P— sk . T ern
' MEASUREMENT o - 18
030 t 0 0 - MGIL
ZFFLUENT GROSS VALUE
S30LIDS, TOTAL SUSPENDED SAMPLE ekkkk ek k PRk - 19
MEASUREMENT : ) :
0530 1 0 0 - MGIL
EFFLUENT GROSS VALUE : : :
SOL'DS, SETTLEABLE SAMPLE Fk K Fkdd dedkdeddeddk - dededdekdkhek 25.
. ' MEASUREMENT : »
0545 1 0 0 - . MLIL
EFFLUENT GROSS VALUE
FLOW, IN CONDUIT OR THRU SAMPLE ke ok
TREATMENT PLANT - MEASUREMENT
50050 1 0 0
EFFLUENT GROSS VALUE i
SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER _|! Certify under penalty of law that this document and ali attachments were prepared under my R / J TELEPHONE DATE
B direction or supervision in accordance with a system designed to assure that qualified personnel | 4&w a(»
Timothy P. Cleary properly gather and evaluate the information submitted. Based on my inquiry of the person or i R
. - .|persons who manage the system, or those persons directly responsible for gathering the i i i :
. ) . information, the information submitted is , to the best of my knowledge and belief, true, P”nc'pa'. Environmental Engineer 423 843-6700 08 05 13
Site Vice President accurate, and complete. | am aware that there are significant penaities for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE ‘
jinformalion including the possibility of fine and imprisonment for knowing violations.: . OFFICER OR AUTHORIZED AGENT AREA MBER YEAR| M DAY
TYPED OR PRINTED ' : CODE ,NU . E EA ©
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
During this repomng period; there has been no flow from the Dredge Pond other than that resultmg from ralnfall
Page 1 of 1-

EPA Form 3320-1 (REV 3/99)

Previous edjtions may be used



