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

November 13, 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 Cromer:
SEQUOYAH NUCLEAR PLANT - DISCHARGE MONITORING REPORT FOR OCTOBER 2008’

Enclosed is the October 2008 Discharge Monitoring Report for Sequoyah Nuclear Plant.
‘Please contact me at (423) 843-6700 if you have any questionb or comments.

Stephanie A. Howard

Principal Environmental Engineer
Signatory Authority for

Timothy P. Cleary

Site Vice President

Sequoyah Nuclear Plant

Enclosure
" cc (Enclosure):
Chattanooga Enwronmental Assistance Center
Division of Water Pollution Contro!
State Office Building, Suite 550
540 McCallie Avenue
Chattanooga, Tennessee 37402-2013

U.S. Nuclear Regu!ator,y Commission
~ATTN: Document Control Desk
‘Washington, D.C. 20555



NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

PERMITTEE NAME/ADDRESS (include Facility Name/Location if Different) MAJOR Form Approved.
Name ___TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) . (SUBRO1) OMB No. 2040-0004
Address | PO.BOX2000 _ __ _ T T T ]
o UNTEROFFICESBaA T T [ . TN0026450 | | 101 G | F-FINAL
______SQDDY-DAISY __1TNg37384 __ __ _ ____ _ __ [ PERMIT NUMBER | | DISCHARGE NUMBER| DIFFUSER DISCHARGE
Facility_"_TVA-SEQUOYAHNUCLEARPLANT _ _ . |
Location _HAMILTON GOUNTY __ ™™ MONITORING PERIQ : EFFLUENT
: YEAR MO DAY YEAR | MQ ‘| DAY
: *** NO DISCHARGE bl
ATTN: Stephanie A. Howard From| 08 | 10 | 01 To| 08 | 10 | 31 . ‘ ] o
. ) NOTE: Read instructions before completing this form.
PARAMETER - QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%L;ENCY SAMPLE
. EX ANALYSIS TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS .
TEMPERATURE, WATER DEG. SAMPLE *kdkek ek ok k dedek Kok dekok . ek kok ok ok ke Kdkkkkhk 264 04 0 31/ 31 MODELD
CENTIGRADE MEASUREMENT
Qooto Zz 0 O bl DEG. C.
INSTREAM MONITORING. Sx :
TEMPERATURE, WATER DEG SAMPLE *hhkrkkkk *hkkhkkkhkk - ek g ok de kkkhkkhkk 04
CENTIGRADE . ) MEASUREMENT :
00010 1 0 O DEG. C.
EFFLUENT GROSS VALUE
TEMP. DIFF. BETWEEN SAMP. & - SAMPLE dedekkdededok bbbl . falbabbbobed Hokkk ke 27 0 ' 0 31/31 | CALCTD
UPSTRM DEG.C MEASUREMENT ' 4 '
00016 1 S-0 ool DEG.C.
EFFLUENT GROSS VALUE
-|PH SAMPLE dekdkk kR -

‘ MEASUREMENT 12
00400 1 0 0 bl SU
EFFLUENT GROSS VALUE \ ]
SOLIDS, TOTAL SUSPENDED SAMPLE . Fkkdk ek [FFI— . T kkkkkRkR 20 20 1

MEASUREMENT 9

00530 100 bl MGIL
EFFLUENT GROSS VALUE
OIL AND GREASE . jalaialaiiold <5 <5 19
00556 1 g O el MG/L
EFFLUENT GROSS VALUE 25 S A i e
FLOW, IN CONDUIT OR THRU SAMPLE 03 Fdokkkdokk hulaabadodoloded Fkkdd ke . 0 31/31 |RCORDR
TREATMENT PLANT MEASUREMENT .
50050 1 0 0 MGD
EFFLUENT GROSS VALUE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |i Certify under penaity of law that fhis 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 personnet
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 penalties for submitting false

TYPED OR PRINTED

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

Tsphance Ollronc d

Principal Environmental Engineer

SIGNATURE OF PRINCIPAL EXECUTIVE

" OFFICER OR AUTHORIZED AGENT .

TELEPHONE DATE
4237 843-6700 08 11 13
|
AREA NUMBER YEAR| MO DAY“
CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No closed mode operation. The following information is included in an attachment:- CCW data

EPA Form 3320-1 (REV 3/99)

Previous editions may be used
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CCW Data

DMR Attachment

CCW TRENCH

Extractable Petroleum

Analyst

Method

Date/Time Collected Hydrocarbons Analysis Date/Time
10/08/2008 @ 1154 0.36 mg/i 10/13/2008 @ 1636 KLM TN EPA 8015
CCW CHANNEL
' : Extractable Petroleum :
Date/Time Collected Hydrocarbons Analysis Date/Time Analyst Method
10/08/2008 @ 1151 | 0.10 mg/l 10/13/2008 @ 1646 KLM TN EPA 8015




PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) '
TVA - SEQUOYAH NUCLEAR PLANT

Name ___TVA - SEQUOYAH NUCLEAT
Address _PO.BOX2000 _ __ ___ __

__ _(NTEROFFICE $B-2A)__ __ __
T TSQDDY-DAISY__ _TNB7384_
Fadiliy__ _TVA - SEQUOYAH NUCLEAR PLANT
Location _HAMILTON COUNTY

ATTN: Stephanie A. Howard

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)
DISCHARGE MONITORING REPORT

TN0026450

PERMIT NUMBER

MONITORING PERIO

YEAR | MO DAY,

MAJOR
(DMR)
(SUBR 01)
101 G F - FINAL
DISCHARGE NUMBER
EFFLUENT
YEAR MO DAY
10 | 31.

From| 08 | 10 | 01 To| 08

Form Approved.
OMB No. 2040-0004

DIFFUSER DISCHARGE ~

=+ NODISCHARGE [ | **

NOTE: Read instructions before completing this form.”

'SAMPLE
MEASUREMENT

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY] SAMPLE
’ . EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

CHLORINE, TOTAL RESIDUAL SAMPLE wrxknren *nkaren " wrRRax 24 - 27/31 | GRAB

‘ B MEASUREMENT 0.0 0.039 19 0
50060 1 0 .0 MGIL
EFFLUENT GROSS VALUE OAVG
TEMPERATURE -C, RATE OF SAMPLE Fde ek etk O R [P o 0 31 /31 CALCTD
CHANGE MEASUREMENT : , 62
82234 1 0 0 DEG
EFFLUENT GROSS VALUE 1 CIHR

SAMPLE
MEASUREMENT |

MEASUREMENT

SAMPLE

MEASUREMENT

SAMPLE

MEASUREMENT

SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Timothy P. Cleary

Site Vice President

persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is , 10 the best of my knowledge and belief, true,
_{accurate, and complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.

TYPED OR PRINTED

{ 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 personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or’

- Jphariz 0 broed

Principal Environmental Engineer

SIGNATURE OF PRINCIPAL EXECUTIVE

OFFICER OR AUTHORIZED AGENT

J TELEPHONE DATE

s X

423 843-6700 08 1 13
| 7 X

AREA! NUMBER |YEAR| MO [ DAY

CODE §.

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference ali attachments here)

The following |nject|ons occured: 1. Biodetergent 73551 (max. calc. conc. was 0.021mg/L--limit 2.0mg/L) 2. MSW 101 (max. calc. conc. was 0.06 1mg/L--limit 0.2mg/L) 3. H-150M (max. calc. conc. was
.0.041mg/L--limit 0.050mg/L) 4. 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



NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

. PERMITTEE NAME/ADDRESS (include Facility Name/Location if Different) MAJOR Form Approved.
Name ___TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address  P.O.BOX2000 _ ___ - ___ _ _ : _
T GNTEROFRICESBIA T T | TNOO26450 || 101 T | F-FINAL
. _SQDDY-DAISY__TN37384 __ _ _ . _ . L PERMIT NUMBER | [DISCHARGE NUMBER| BIOMONITORING FOR OUTFALL 101
Facility__TVA- SEQUOYAH NUCLEARPLANT_ - '
Locaion _HAMILTONGOUNTY _ _ __ __  ———™—™™ AONITORING PERIO { EFFLUENT
YEAR | MO [ DAY YEAR | MO | DAY
R ' - ** NO DISCHARGE e

ATTN: Stephanie A. Howard From| 08 | 10 | 01 | To| 08 | 10 ] 31 : D

. . NOTE: Read instructions before completing this form.

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

: v EX TYPE
- S
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSH

1C25 STATRE 7DAY CHR SAMPLE Sk Rk kI E Hk kR k o >100.0 *ddedek hok . 23 0 1/180 |COMPOS
CERIODAPHNIA -MEASUREMENT . )
TRP3B 1 0 0 || PERCENT
EFFLUENT GROSS VALUE At o fo NIMI S ‘ -
IC25 STATRE 7DAY CHR SAMPLE B S e " >100.0 . bl 23 COMPOS
PIMEPHALES MEASUREMENT :
TRP6C 1 0 Q e

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLEP
MEASUREMENT

SAMPLE

MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

i |

| Certify under penalty of law that this document and all attachments were prepared under my i - Q d ‘ TELEPHONE DATE

direction or supervision in accordance with a system designed to assure that qualified personnel MM@ > . .
Timothy P. Cleary property gither and evt:Iuate t(he infotrrr:\ation submit:fd. Etalased on nj)élinchuiry c:}: the p?rr‘son or [ ‘ r

ersons who manage tne system, or those persons direc responsible for gatherin e . 1 1 1 H
R . . &(ormation, the infgrmanor\ysubmi&\ed is, &g\he best of m))ll.knoanedge and gehef. lrge, Principal Environmental Engineer 423 - 843-6700 08 11 13

Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting faise SIGNATURE OF PRINCIPAL EXECUTIVE L

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 at!achments here)
Toxxcnty was sampled October 26-31, 2008.

EPA Form 3320-1 (REV 3/99)

Previous editions may be used
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November 13, 2008 .
Ruth Ann Hurt, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, COMPLIANCE TOXICITY TESTS, OCTOBER, 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 October 26-31, showed no toxic effects to fathead minnows or
daphnids. The resulting ICys values for both species were > 100 percent.
Exposure of fathead minnows and daphnids to intake samples resulted mnno
significant differences from controls during this study period.

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

" (anomalous dose response and high variability among replicates) in prev10us toxicity
testing at Sequoyah

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

Cynthia L. Russell

Biologist

Environmental Engineering Servwes West
- CEB 3A-M ;

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

SQN October 2008m



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY
: B : : Report Date: November 13, 2008

1. Facility / Discharger: Sequovah Nuclear Plant/ TVA

2. County / State: Hamilton / Tennessee

3. NPDES Permit # TN0026450

4. Type of Facility: Nuclear-Fueled Electric Generating Plant
5. Design Flow (MGD): 1,579

6. Receiving Stream: Tennessee River (TRM 483.6)

7. 1Q10: 3,491

8. OQutfall Tested: 101

9. Dates Sampled: October 26-31, 2008

10. Average Flow on Days Sampled (MGD): 1575. 1555, 1554

11. Perﬁnent Site Cdndition_sf H-150M was injected into the Raw Cooling Water (RCW) System
starting on October 28. 2008 at 1120 and ended on October 31, 2008 at 1255,

- 12. Test Dates: October 287November 4. 2008

13. Test Type: Short-term Chfom'c Definitive B

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

15. Concentrations Tested (%): Outfall 101: 11.3. 22.6, 45.2, 72.61 100
Intake: 100.0

Pimephales promelas: UV treated Outfall 101: 11.3, 22.6, 45.2,72.6,100
' UV treated Intake: 100.0

16, Permit Limit Endpoint (%): Outfall 101: 1Cys = 45.2%

17. Test Results: Qutfall 101: Pimephales promelas: 1Cys > 100%
' Ceriodaphnia dubia: 1C;s > 100%

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

Page 1 of 96



18. Facility Contactf Stephanie Howard Phone #: (423) 843-6713

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

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

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

22. Notes: Outfall 101 samples collected October 26-31, 2008, showed no toxic effects
to fathead minnows or daphnids. The resulting IC,s values, for both species, were
> 100 percent. Exposure of minnows and daphnids to intake samples resulted in no
significant difference from the controls during this study period.

Fathead minnows were also exposed to QIV treated Outfall 101 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous -
dose response and high variability among replicates) in previous toxicity testing at
Sequoyah. At the time this study was conducted, insignificant mortality occurred in
minnows exposed to non-treated and UV treated samples.

Page 2 0f 96



METHODS SUMMARY

Samples:

1. Sampling Point: Outfall 101, Intake

2. Sample Typé: Composite

3. Sample Information:

Date Date Date
| (MM/DD/YY) | (MM/DD/YY) | Amival | Initial | (MM/DD/YY)
Sample - Time (ET) Time (ET) Temp. | TRC* - Time (ET)
1D . Collected Received (°C) (mg/L) First Used By
10/26/08 0742 to | ‘ | 10/28/08 1647
101 L0/27/08 06an | 10/27/08 1456 | 13217 | <0.10 | | PSS 20
' 10/26/08 0816 to . 10/28/08 1647
Intake 101271080716 | 10/27/08 1456 L7 | <000 ) 0ooing 1549
10/28/08 0809 to ; 10/30/08 1630
101 10729108 0700 | 10129708 14:%3 0.8/15" | <0.10 | 05708 1950
- 10/28/08 0826 to ) | 10/30/08 1630
Intake L0129/08 0726 | 10/29/08 1423 05 | <010 | 03000 1as
‘ | 11/01/08 1548
101 1(])63;(3)/8353(7)(2)50 10/31/08 1352 | 1.8/2.8" | <0.10 | 11/02/08 1605
. 11/03/08 1553
| . 11/01/08 1548
Tntake 1%3/2/1()/(8)53%‘;0 1031/08 1352 | 1.6 | <0.10 | 11/02/08 1605
- ' 11/03/08 1553

*TRC = Total Residual Chlorine . : . )
TSampIes‘were collected in two 2.5 gallon cubitainers. Temperature was measured in each cubitai'ner upon arrival.

4. Sample Mampulatlon Samples from Qutfall 101 and intake were warmed to test temperature

Page 3 0f 96

- (25.0 £ 1.0°C) in a warm water bath.

Aliquots of Outfall 101 and Intake samples were UV-treated through a

40-watt Smart® UV Sterilizer (manufactured by Emperor Aquatlcs

Inc)) for 2 minutes.




, Pimephales promelas Ceriodaphnia dubia
Test Organisms: '

1. Source: Aquatox. Inc. o - In-house Cultures
2. Age:. | 24.55 — 24.78 hours old - <24-hours old

Test Method Summary:

1. Test Conditions: . . Static, Renewal : Static, Renewal
2. Test Duration: 7 days Until at le’ast 60% of control :
' : females have 3 broods
3. Control / Dilution Water: Moderately Hard Svyrithetic Moderately Hard Synthetic
4. Nurﬁber on Replicates: 4 ' 10
5. Organisms per Replicate: 10 B ) - 1
6. Test Initiation: (Date/Time) '
, _Outfall 101 10/28/08 1647 ET ©10/28/08 0800 ET
UV Treated Outfall 101 10/28/08 1633 ET :
7. Test Termination: (Date/Time) " . '
Qutfall 101 11/04/08 1556 ET 11/04/08 0705 ET
UV Treated Outfall 101 11/04/08 1540 ET :
8. 'Test Temperature: Outfall 101: © Mean =24.8°C _ | Mean = 24.8°C
' : (24.5 - 25.1°C) (24.6 - 25.1°C)
Test Temperature: UV-Tre_ated_Outfall 101: Mean = 24.8°C
' ' (24.6 - 25.1°C)

9. Physical / Chemical _
Measurements:  Alkalinity, hardness, total residual chlorine, and conductivity were
v 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 0f 96



TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

1.

Page 5 0f 96

Results of a

Pimephales promelas Chronic/ 7-day Toxicity Tes‘/t.

(Genus species)

(Type / Duration)

Cohducted October 28 — November 04, 2008 using effluent from Qutfall 101.

Test Percent Surviving
Solutions (time interval used — days)
(% Effluent) | 1 2 3 4 5 6 7
Control 100 100 100 100 | 100 100 100
11.3% 100 100 100 100 | 100 100 100
22.6% 100 100 100 100 100 100 100
45.2% 100 100 | 100 100 | 100 100 100
72.6% - 100 100 100 100 100 100 100
100.0% 100 100 100 100 100 98 98
Intake 100- 100 | 100 100 98 95 93
Test Solutions M??:pggtzv;;ilge(gg) )
0
(/OE,f fluent) 1 2 3 4 Mean
Control 0.707. 0.655 0.717 0.672 0.688
~11.3% 0.591 0.692 0.691 0.693 0.667
22.6% 0.664 0.709 0.613 0.650 0.659
45.2% 0.586 0.630 0.760 0.688 0.666
72.6% 0.657 - 0.617 0.577 0.724 0.644
100.0% . 0.635 0.565 0.645° | 0.593 0.610
Intake -0.679 0.758 0.569 . 0.622 0.657

1C,s Value: > 100%
Permit Limit: 45.2%

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

Permit Limit: 2.2 TUc¢

Calculated TU Estimates: < 1.0 TUc*

- #TUa = 100/LCs0: TUG = 100/ [Cs5




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2.

~ Page 6 of 96

. Results of a Cerioa’aphnia dubia Chronic/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted October 28 — November 04, 2008 using effluent from Outfall 101.

, Percent Surviving
Test (time interval used — days)
et | 1| 2 | 3 |4 s e |
Control | 100 100 100 | 100 | 100 100 100 |
11.3% 100 100 100 | 100 | 100 | 100 100
22.6% . | 100 100 | 100 100 100 | 100 100
452% | 100 100 100 100 100 100 100
72.6% 100 100 100 |- 100 100_| 100 100
100.0% | 100 | 100 | 100 | 100 | 100 | 100 100
e soions | P e ey
o Bttluent) T3 T4 15 [ 6 ] 7 ] 8] 9 ] 10 Mean
. Control 29135 |36 34|34 |31 |33]35]33]33] 333
113% 134135 |34 {38 3531 [37]341]37131]| 346
226% . 13738 |34 {36 (36|36 |37]35]37]|31] 357
45.2% 32138137 139]34)36|35]39|37]|36] 363
72.6% 138140 |39 {37 |34 | 35|39 |36 38]|38] 374
100.0%  [43|37 |39 {37 |38|38]|42]39]|37]42]| 392

IC,s Value: > 100%
Permit Limit: 45.2%

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

Calculated TU vEstimates: < 1.0 TUc*

Permit Limit:- 2.2 TUc -

*TUa= 100/LC5() TUc = IOO/IC25




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

Results of a

Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

(Genus species)

- (Type / Duration)

Conducted October 28 — November 04, 2008 using water from Intake

Percent Surviving
Test (time interval used — days) -
Solutions
(% Effluent) : 2 3 4 > 6 /
Control ] 100 | 100 100 100 100 100 100
Intake 100 100 100 100 100 | 100 100
Test Solutiéns' Reproduction (#ypung/femaleﬂ days) '
(% Effluent) Data (replicate number)
112 |3} 4 5 6 7 | -8 9 [ 10 | Mean
~ Control 3036 {30 (34323331 ]32]34]31]323
Intake 35|31 | 34 | 36 {33.]-32 | 34| 29 | 35 | 31 ] 33.0

N/A

1Cys Value: >.100%
Permi_t Limit:

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

Calculated TU Estimates: < 1.0 TUc* -

Permit Limit: N/A

*TUa = 100/LCso: TU¢ = 100/ 1C»s ‘ _




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

3.

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)

Results of a _ Pimephales promélas Chronic/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Condutcted October 28-November 04, 2008 using effluent from UV Treated Qutfall 101.

Percent Surviving

Test

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% 1 100 | 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 Miigpﬁgtziiﬁ e(rr; &) :

(% Efﬂuent) T > ' 3 ) Moean
Control 0489 | 0416 - 0.440 0.502 0.462
11.3% 0.578 0.614 0.632 0.622 0.612
22.6% 0.503 0.489 0.604 0.606 0.551 -
45.2% 0.575 0.540 10.547 0.639 0.575
72.6% 0.558 0.579 0.663 0.688 0.622
100.0% 0.556 0.557 0.541 0.603 0.564
Intake 0.581 | 0.660 0.592 0.673 0.627

ICy5 Value: >100% .

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

Calculated TU Estimates: < 1.0 TUc*

*TUa = 100/LCso: TUC = 100/ 1Cas

Toxicant

Species Date Time { Duration Results (I1C;s)
P. promelas | October 28 — November 04, 2008 1700 7-days KCl 0.79 g/L
C. dubia October 07 — 14, 2008 0815 | 7-days | NaCl | 1.09 gL
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PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Non-treated Sequoyah Nuclear Plant Effluent (SQN)
) October 28 - November-4, 2008

Page 9 of 96

25.1

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance| Alkalinity Hardness Total Residual’
Initial Final Initial Final Initial Final (umhos/em) | (ng/L CaCO4y| (mg/L CaCO;)| Chlorine (ing/L)
Control 24.8 24.7 79 7.5 7.64 7.37 306 60 . - 92 -
24.7 - 246 - 248 77 - 82 63 - 80-}1741 - 790] 719 - 751 ] 296 - 316 60 - - 6l 85 - 96 - -
11.3% 24.8 2438 8.0 75 . 7.63 7.35 T 289 - - -
S . 24.7 - 246 - 250] 78 - 82 6.1 - 80 1750 - 790] 710 - 749} 277 - 302 - - - - - -
3 22.6% 249 246 8.0 7.5 163 7.34 275 - - -
3 247 - 245 - 248 | 78 - 82 |" 62 - 80 |748 - 791|709 - 749 260 - 284 - - - - -
S 45.2% 24.9 247 |- 80 75 7.60 7.35 252 - - -
A%" : 247 - 245 - 249 | 17 - 82 63 - 80 j745 - 788| 715 - 748 240 - 263 - - - - - -
";_ 12.6% 24.9 24.8 8.0 75 7.60 7.35 224 - - -
£ 24.8 - 247 -7249| 78 - 83 64 - 80 | 745 - 786 710 - 7.50| 207 - 242 - - - - -
< '100.0% - 249 '24.8 8.1 75 7.59 7.35 197 67 83 ) <0.10
4248 - 251|246 - 249 | 79 - 83 63 - 80°}1745 - 785|708 - 752 182 - 215 66 - 68 75 - 92 <0.10 - <0.10
Intake 24.9 248 8.1 7.6 7.58 7.35 204 68 81 <0.10
24.8 - 246 - 249 78 - 84 64 - 80 |742 - 783|708 - 7531 177 - 283 64 - 74 79 - .83 <0.10 - <0.10
Control 24.7 248 79 79 7.64 7.52 . 306 60 92 -
24.7 - 246 - 250 77 - 82 74 - 82 | 741 - 790| 740 - 7.66{ 296 - 316 60 - 6l 8 - 96 - -
11.3% 24.8 24.9 8.0 - 79 7.63 7.54 289 - - -
o 24.7 - 247 - 251 78.- 82 1 73 - 82 | 750 - 790741 - 766] 277 - 302 - - - - -
l§ 22.6% 24.8 24.9 8.0 79 7.63 7.53 ) 275 - - -
': : 24.7 - 247 - 251] 78 - 82 73 - 82 1748 - 791} 740 - 7.65] 260 - 284 - - - - -
E " 45.29% 24.8 24.8 8.0 79 7.60 . 7.53 1252 - - -
B 24.7 - 246 - 250 77 - 82 73 - 82 [745.- 788] 739 - 7641 240 - - 263 - - - - -
3 72.6% 24.8 248 8.0 79 -7.60 7.52 224 - - -
5 : 247 -.25001246.- 250( 78 - 83 7.2 - 82 [ 745 - 786 739 - 7.65] 207 - 242 - - -
© 100.0% 249 1248 . 8.1 79 i 7A.59 7.52 197 67 83 <0.10
. 24.8 - 247 - 25079 - 83 73 - 82| 745 - 785 740 - 766 182 - 21§ 66 - 68 5 - 92 <0.10 - <0.10
Intake 24.9 24.8 8.1 79 7.58 7.51 © 204 68 81 ) <0.10 )
247 - 4247 - 251( 78 - 84 73 - 82 | 742 - 783|741 - 765 177 - 283 64 - 74 79 - 83 <0.10 - <0.10
Overall temperature ("C) Average Minimum  Maximum
: Pimephales promelas 248 <245 25.1 -
Ceriodaphnia dubia 24.8 24.6




PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas Tests, UV -treated Sequoyah Nuclear Plant Effluent (SQN-
October 28 - November 4, 2008 ’ '

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U) Conductance Aikalinity_ Hardness
- Initial Final Initial Final Initial Final (pmhos/cm) |(mg/L CaCO3)| (mg/L CaCQO,)
Control 24.8‘ - 24.7 - 8.0 7.6 .7,61 7.40 294 60 90 :
24.8 - 249] 246 --248 1 78 - 82 66 - 81 743 - 788 716 - 757 280 - 303 59 - 61 85 - 96
11.3% 24.9 24.9 8.1 7.6 7.62 . 7.37 288 - -
. 248 - 2501246 - 2504} 79 - 82 6.6 - 80 [746 - 787 715 - 7.54| 274 300 - - - -
3 22.6% 249 24.8 8.1 76 7.62 738 275 - -
3 07 1248 - 251} 246 - 249| 79 - 82 | 66 - 80 | 746 - 786|716 - 7.55{ 266 - 288 | - - - -
5« 45.2% 25.0 ‘ 24.7 8.1 - 7.6 7.61 7.37 253 - -
’g ) 249 - 251 (246 - 249 | 80 - 83 67 - 80 {746 - 785|716 - 754 242 - 263 - - - -
5 12.6% 25.0 248 8.1 76 7.60 7.36 226 - -
B 249 - 2511246 - 2491} 79 - 83 67 - 80 | 746 - 7821} 7.13 - 7.55] 217 - 235 - - - -
~ 100.0% 25.0 24.7 81 7.6 7.60 7.36 193 70 83
249 - 2511246 - 249 80 - 83 66 - 81 | 746 - 781 | 714 - 7571 181 .- 204 64 - 80 ‘79 - 87
Intake ’ 24.9 24.7 8.1 . 7.6 7.58 7.37 189 71 75,
249 - 2501246 - 248 | 78 - 83 6.6 - 81 | 745 - 778 714 - 7.57] 170 - 202 66 - 80 64 - 8l
. Overall temperature ("C) Average Minimum  Maximum
Pimephales promelas 24:8 24.6 25.1
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SUMMARY / CONCLUSIONS
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Outfall 101 samples collected October 26-31, 2008, showed no toxic effects to
fathead minnows or daphnids. The resulting IC,s values, for both species, were
> 100 percent. Exposure of minnows and daphnids to intake samples resulted in no
significant difference from the controls during this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous
dose response and high variability among replicates) in previous toxicity testing at
Sequoyah. At the time this study was conducted, insignificant mortality occurred in.
minnows exposed to non-treated and UV treated samples.



Appéndix A
"ADDITIONAL IOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales pfomelas

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

2. Ceriodaphnié dubia

Tests were conducted according to EPA-821-R-02-013 (Octobef 2002) hsing ten replicates,
each containing one test organism, per treatment. Test vessels con51sted of 30-mL -~
polypropylene cups, each containing 15-mL of test solutlon

'DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL _

1. Pimephales promelas

None

2. ‘ Ceriodaphnia dubia

None

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

1. Pimephales promelas

None

2. Ceriodaphnia dubi&

None
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'PHYSICAL AND CHEMICAL METHODS

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

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

3. Temperature \vaé measured by SM 2550 B.

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

5. The pH was measired by SM 4500 Fi+ B.

6. Conductance was measured by SM 2510 B. .

7? Alkalivnity was measured by SM 2320 B.

8. Total ﬁardness was meésured by SMV 2340 C.

9. Total residual chloﬁnc was measured by ORION Electrod.e 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 v
- maintaining appropriate test conditions were conducted according to the protocol as
" described in this report and EPA-821-R-02-013. Any known deviations were noted
during the study and are reported herein.

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

—_—

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

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

3. Dilution Water Used: Moderately hard synthetic water.

4. Statistics: ToxCalc software Version 5.0 was used for statistical analyses.
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Sequoyah Nuclear Plant Biomonitoring
October 28 — November 4, 2008

Appendix B
Diffuser Discharge Concentrations of Total Residual Chlorine,

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

Page 16 of 96

Toxicity Test Sampling,

~ March 12, 1998 —October 31, 2008

Date Towerbrom PCL-401
: mg/L mg/L
TRC Copolymer
03/12/1998 - -
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 - -

- 102/24/1999 - -
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
08/21/1999 0.022 0.024
08/22/1999 0.022 0.024
08/23/1999 0.025 0.024
08/24/1999 0.016 0.023




Table B-1. Sequoyah Nuclear Plant Diffuser (O.utfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During Toxicity Test
' Sampling,
March 12, 1998 ~October 31, 2008

Date Towerbrom PCL-401
mg/L mg/L
TRC Copolymer
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
02/04/2000 0.006 0.009
02/05/2000 . <0.002 "~ 0.009
102/06/2000 <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.
07/29/2000 < 0.0088 0.019
07/30/2000 < 0.0076 " 0.019
07/31/2000 <0.0152 0.019
~108/01/2000 <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
087282001 <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
12/09/2001 <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 ~October 31, 2008

Date Towerbrom PCL-401
mg/L mg/L
TRC Copolymer
01/02/2002 <0.0079 0.02
01/03/2002 <0.0042 0.014
01/04/2002 0.0124 0.014
01/05/2002 <0.0042 -
01/06/2002 <0.0042 -
01/07/2002 <0.0089 "0.014
02/24/2002 < 0.004 -
02/25/2002 <0.004 0.023
02/26/2002 0.0143 0.023
02/27/2002 < 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
05/09/2002 - 0.02
05/10/2002 - 0.019
08/04/2002 <0.0058 -
08/05/2002 <0.0058 0.018
08/06/2002 0.0092 0.018
108/07/2002 <0.0107 0.019
08/08/2002 <0.0061 0.019
08/09/2002 0.0152 0.018
110/06/2002 <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
e 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 —Qctober 31, 2008

Date Towerbrom ~PCL-401 Cuprostat-

mg/L mg/L PF .

TRC Copolymer mg/L

' : Azole
06/15/2003 '<0.0045 o -
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 -7

08/07/2003 0.0129 0.020 -
08/08/2003 0.0153 .. 0.020 -
10/05/2003 <0.0043 0.020 -
110/06/2003 <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 -
07/0472004 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 —October 31, 2008

Date Towerbrom PCL-401 { Cuprostat-PF Nalco

mg/L mg/L mg/L 73551

~TRC Copolymer Azole 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 <(.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 - - -
06/10/2005 0.0184 - - - -
07/17/2005 0.0109 0.009 - -
07/18/2005 1 0.0150 0.009 - -
07/19/2005 0.0163 0.009 - -

07/20/2005 0.0209 0.009 - 0.014
07/21/2005 0.0242 0.009 - -

07/22/2005 0.0238 0.018 - 0.014
10/30/2005 0.0068 - - -
10/31/2005 0.0112 - - -
11/01/2005 0.0104 - - -

11/02/2005 0.0104 - - -y
11/03/2005 0.0117 - - -
11/04/2005 0.0165 - - -
11/14/2005 0.0274 - - -
11/15/2005 0.0256 - - -
11/16/2005 0.0234 - - -
11/17/2005 0.0231 - - -
11/18/2005 0.0200 - - -
11/19/2005 0.0116 - - -
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks
During Toxicity Test Sampling, : :
March 12, 1998 —October 31, 2008

- Date Towerbrom "PCL-401 Cuprostat-PF MSW
mg/L mg/L mg/L 101
TRC Copolymer Azole mg/L
Phosphate
111/12/2006 0.0055 - - -
11/13/2006 0.0068 - - -
11/14/2006 0.0143 - - -
11/15/2006 0.0068 - - -
11/16/2006 0.0267 - - -
11/17/2006 0.0222 - - -
11/26/2006 0.0188 - - -
11/27/2006 0.0138 - - -
11/28/2006 0.0120 - - -
11/29/2006 0.0288 - - -
11/30/2006 0.0376 - - -
12/01/2006 0.0187 - - -
05/28/07 - - - 0.015
05/29/07 - - - 0.015
05/30/07 - 0.0084 - - 0.015
- 05/31/07 0.0103 - - 0.015
06/01/07 0.0164 - - 0.015
06/02/07 0.0305 - - 0.015
12/02/07 0.0241 - - -
12/03/07 0.0128 - - -
12/04/07 0.0238 - - -
12/05/07 0.0158 - - -
12/06/07 0.0162 - - -
12/07/07 0.0175 - -
04/13/08 0.0039 - - :
04/14/08 0.0124 - - -
04/15/08 0.0229 - - -
04/16/08 0.0143 - - -
04/17/08 0.0120 - - -
04/18/08 0.0149 - - -
10/26/08 0.0260 - - -
10/27/08 - 0.0151 - - -
10/28/08 0.0172 - - -
10/29/08 0.0154 - - 0.030
- 10/30/08 B - - 0.030
10/31/08 0.0086 - - 0.030
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Sequoyah Nuclear Plant Biomonitoring - »
October 28 ~ November 4, 2008

- Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets



i

BIOMONITORING CHAIN OF CUSTODY RECORD

Pagelofl-

FChent TVA
Project Name: Sequoyah NP Toxicity

P.O. Number: N/A

-Facility Sampled: Sequoyah NP -

NPDES Number: TN0026450 .

Collected By: Chevy Williams, Roy Quinn

Environmental Testing Solution, Inc.

_Other (specify): Sonic Delivery

~

Delivered By (Circle One):

FedEx UPS-  Bus Client

351 Depot Street.
'Asheville, NCl |
28801
Phone:  828-350-9364
Fax: 828-350-9368

‘Dissolved Metals Collected. Samples remained on ice

Sﬁﬂiiaiﬁﬁﬂi‘%b A
- & %’@—J“

Roy ann V4 /AA

through out sampling and transport to lab.

Field Identification/ | Grab/Comp. Collection Date/Time Container | Flow o 5B - Q/\D W
Sample Description Number & | MGD Rain Event? Laboratory Use
o Volume | {Mark as Appropriate) g
Collected . :
Date Time Yes If Yes, No Trace ETS Log Arrival By Time | Appear-
- T B o ’ Inches Number T(ilga v | ance
SQN-101-TOX Comp 10/26/08-10/27/08 0742- 2 (2.5gal) 1573 - | . ’ ' X O8I
: A 0642 1577 7 \.3/7.\'(_ 8\ J‘g\a 4
AVG= R
: . 1575
SQN-INT-TOX Comp 10/26/08-10/27/08 0816- 1(2.5 gal) NA X DEIDF.02 | -
» ~ ' ' 0716 0BiIR0H | 'C 85\ el %

Sample Custody — Fill In'From Top Down

* Custody peals wdwd‘ SrtQs rprored

Relinquished By (Signature):

Date/Time

Received By (Signature):

[ ondiem~ -
ey Cames

Chevy Williams

10/27/08

/ O -'. 30 ED‘F' Sonic Delivery

W%@

10/27/08

10120 epT

Sonic Deliveg | %

10/27/08

=
)

NS é"— f 1%/ v
"/

10/27/08 :
' 1456 ETV

Instructions: Clients should filt in all areas except those in the “Laboratory Use” block. Biombnitoring samples are preservéd by storing them at 6°C and shipping them in ice. The hold time for

each sample is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time
frame. Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.




‘BIOMONITORING CHAIN OF CUSTODY RECORD

Page 1 df 1

-~ R
G‘E
chm TVA

Project Name: Sequoyah NP Toxicity

351 Depot Street.

P.O. Number: N/A

Facility Sampled: Sequoyah NP

NPDES Number: TN0026450

“Collected By: Chevy Williams, Roy Quinn

Asheville, NC

28801
* Phone: ' 828-350-9364
Fax 828-350-9368

Environmental Testing Solution, Inc.

:Other (specify): Sonic Dehvery

Delivered By (Circle One):

FedEx UPS Bus Client

' Dissolved Metals Collected. Samples remained on ice

General Comment )l , 5« Z )
Chevy Williams:

Roy Quinn m L o—a

through out sampling and_transport to lab.

A7

Field Identification / | Grab/Comp. Collection Date/Time Container | Flow ‘ PA”J w05
Sample Description = : Number & | MGD Rain Ech? . Laboratory Use
Volume (Mark as Appropriate) :
Collected .
“ Date Time ~Yes If Yes, No Trace ETS Log Arrival - By Time | Appear-
- - R Inches Number Temp. ance
- v o) v
SQN-101-TOX Comp 10/28/08-10/29/08 | - 0809- 2 (2.5gal) 1551- X o il f
: . ’ 0709 : 1558 FOOM»_O‘ 0.-0//.56 : b\ \\,\1,") *
AVG= . .
. : 1555
SQN-INT-TOX Comp .10/28/08-10/_29/08 0826- | 1(2.5gal) NA X OBIZA-SZ .9 \ \\’L’b +
0726 O\ Iy
Sample Custody - Fill In From Top Down 4 (,u.,-*oabl 100 inkoch . &\».(LQ/“
. ' . _Aocpnred 00l Conglulior]
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time d A
Chevy Williams (/W W 10129/08- 0951 EODT | Sonic Delivery 102908  O451 EDT
SOI’IIC Dehvery 10/29/08 o ETS . . 10/29/08
: 1423 €1 N /VV'W\ : 423 BT
CW o b T

Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples are preserved by storing them at 6°C and shippivng 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 atrive until the following Monday.




BIOMONITORING CHAIN OF CUSTODY RECORD

Page 1 of 1

Client: TVA.

“Environmental Testing Solution, Inc.

£

Project Name: Sequoyah NP Toxicity

- 351 Depot Street.

P.O. Number: N/A

Facility Sampled: Sequoyah NP

NPDES Number: TN0026450

N Collected By: Chevy Williams, Roy Quinn

Asheville, NC

28801
Phone:  828-350-9364
Fax:  828-350-9368

Delivered By (Circle One):

FedEx UPS ‘Bus Client
Other (specify): Sonic Delivery

General Commentg”

Chevy Williams:

Roy Quinn S O

Dissolved Metals Collected. Samples remained on ice
through out sampling and transport to lab.

Field Identification / .| Grab/Comp. Collection-Date/Time Container Flow - P/\DJQJU’ 5038
Sample Description : Number & | MGD Rain Event? Laboratory Use
' " Volume (Mark as Appropriate)
Collected , :
Date © Time Yes If Yes, No Trace ETSLog Arrival By Time | Appear-
- C (EDT) - - Inches Number Temp. : ance
. °C) EY
SQN-101-TOX Comp - 10/30/08-10/31/08 0802- 2 (2.5gal) 1551- X R
' : ‘ 0702 - 1556 83101 | /-8 f20¢ (55\ WS %
: AVG= : :
. 1554
-INT- R 4- 2 o
SQN-INT-TOX Comp 10/30/08-10/31/08 (())231334 1(2.5 gal) NA X B3 02| /et d\ A\,&y’z, *
Sample Custody — Fill In From Top Down * Castody peale w\}\‘“v{; Sompls,
o ] ) : i ADLAMA e 900
Relinquished By (Signature): Date/Time Received By (Signature): ’ Date/Time Q[ "%
Chevy Williams OM M 1013108 100(&OT | Sonic Delivery - 10/31/08 1001 EOT
Sonic Delivery \ | 10/31/08 ETS - | 10/31/08 -
(/* . V382 ©T //\M/W/\_— V38 BT

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




g Page | 5f6
; Chron:v Whole Effluent l‘oxic'iry Test {EPX—SQLROZ-‘H} Method 1900
' o Species: Pimephules promelus '
[ : - Client: TVA County: Hamilton
. Facility: Sequoyah Nuclear Plant Treatment: Non-treated’
NPDES #: TN 0026450 . ‘Qutfall: 101
l Project #: _SoS§ ’
Dilution preparation information: - | Comments:
Dilution prep (%) 113 - 22.6 452 72.6 100
! Effluent volume (mL) 2825 565 S 1130 1815 2500 N
Diluent volume (mL) 22175 1935 1370 685 0
I Total volume (mL) 2500 . 2500 2500 2500 2500
; ' Test organism information: : -Test information: 1 :
. Organism age: 24 Houks owd Randomizing template: Newow
I; Date and times organisms 10-21-08 100 Incubator number: '
: were born between: c , , ' ’ ,‘3C‘
QOrganism source: | Avok &aven @ 1o-n-0& | Artemia lot number: & jo0Hu
! Transfer bowl information: | pH = Temperature =  °C | Total drying time: 29 -6 949
.81 4.4 Date / Time in: {\-04-0%] 1L 20
Average transfer volume:- | . 0 Date / Time out: W-0$-0€]" 1620
- - 118 OVe . - . :
if , n temperature: bl ¢
B ' Daily feeding and renewal information:
' Day Date Morning Afternoon |  Teést initiation, Control water ‘Sample numbers Analyst
y : feeding feeding time renewal, or | batch used used ’
' time : " termination time HASW
| O lo2sod | —¥ | e 147 1o-16-08 |osio21.01%0ez | 4l
1 : ; ) ‘
10-24-08 | 1030 | 130 1944 lp-18-0% | 0d1027.04%02 | A
? _lwavof| N2 | 130 o0 . | Ww1s-08 A 08102401402 JL
2 oaveg | 1035 | ero 1SSo_ | weas-d A | otioza.oisaz|
Y Inot-08 | om0 | weno 1548 lo-25-0¢8 |odrom\.0nn02 G
i -02-08 | 1930 1L30 108 10-24-6§A p&r03).0V *+62| 4y(
S _Inon08 | lozo | 1e3s \SSD 10-2%-08A | 98103).01 +02. Jv\\-
7 11-0M- 08 ' 19S6 A

i Page 26 of 96

Control information: Acceptance gritefia Summary of test endpoints:
% Mortality: o7, <20% 7-day LCs, Y1007,
Average weight per initial larvae: a.Ls& NOEC 1007,
Average weight persurviving larvae: | 0. §& > 0.25 mg/larvae LOEC >10067.
' chv » 1007,
ICzs >1067
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Client: TVA/Sequoyah Nuclear Plant - Non-treated

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

E ' Species: Pimep/zdlesproMelas . Date: __{0-24-08

v 107 o] 10|t o {20 |10 | ol lio |10 |70
: o |10 |t frofio | |ofrofo o {00
: /o /0 |/0 [0 [0 [ 1O |10 ,,0 0 | 0| /0 |10
3 o |to| oo |tofto]io ] |i0{to]0

10|10 | 10 (/D10 jr0 ] /0 (/0 (O 10} /0 |0
| s ol o] wo|olwln|ololn]n]o

B 0| /0|| /o)l fo]n]0]l0ol0
|70 | roftd /00| )i |loliw |10 |0

7

A =Pan weight (mg)

Color ’ ' . o | . ) .
idelmiﬁcation: black 44oi{ys (5‘.0| M.42)4.35 4.1 1280 11513 |[I4. 211557 [15.06 1556
Analyst: L33 . ] _ - S .

B =Pan + Larvae weight

g L OLS  [Rolzzis e eflze zh 2o 6 2272 2041 2k 21 1 | 220k

Larvae weight (mg) =A-B -

7076395 V6T 541 (52641 {663 (661 709 |63 650

Weight per initial number

of larvae (mg) e A e85 [ Moz o

= C/ Initial number of larvae

Average’ Percent o )

weight per reduction : : ’
initial from control | @. b £§&8 .\ | 3.\7.. 0.6%4 4. 27.
number of (%) : ‘ )

larvae (mg)

' Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small, o
lg = unusually large, d&r = decanted and returned, w = wounded. : : o
o Calculations and data reviewed: 11

Comments:

Page 27 of %




Species: Pimephales promelas © Dater_(g-2&-05
Client: TV A/ Sequoyah Nuclear Plani - Non-treated

Survival and Growlh Duaria
Day 45.2% 72.6% 100%
’ M N O P Q R S T U \Y% W X

¢ o] toltolroliolso| 10| 10 10 10 |70 |70
. 10 | (d]| /0] O /0] /Do | /o]0 ]| 70
: jolioliolio]tolo liolio] o] w]|to |0
| > /616 [10 |10 |10 |10 |10 |10 |l0 |10 | /0 |0
| 4 o |10 (o | 1o]t0 [to | 1o | o] 0] oo |10
> IO Ioj 1o |10 /o |1 | to]tD|0|/0 [70] /0
6

JOl /0| 10| /O )/0|I0 |IO [1Q0}/0 | 1D ]ID qndf-'?r ’
7 o we | . : T '
(0|10 | tof to| /0 |/o | (o|to |I6 [/0 |f0 |4

A = Pan weight (mg)
, Color

identification:_DIQclC - 452 Hﬁ_l 470113 12 14.28 T&L ""l,o\‘{ B.edilas \"\.’Li ‘\5.‘3.(0 M9

Analyst: _|_A{5 13.37
B =Pan + Larvae Qéight ' . _ ’ » . . ) . .
ot BLS 2038|201 2239 200l 7085 1954 M.&\ ub 2128|181 ';\,%Sl 20

Larvae weight (mg)=A-B

S 8| LR WO B’ (3T G (s 7.'7{“‘ (35 1545|619 593

Weight per initial number ~

of larvae (mg) ~6% 0.\;3'0 D_.wo

&% of\o%q 09V oM 512 e 1055 f 15 |0 593

= C/ Initial number of larvae [V 0 OV?)S N4

Avérage Percent ) . ) ) . : _
{ weight per reduction :

initial from control o. lo‘o(o 3. 27. 0. lud \.-'-‘7. : 0-‘0\0 \\-q 7.

number of = | (%) . _

larvae (mi)

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

Comments:

Page 28 of 9




Species: Pimephaizs promelas . : ' - Darer __J0-2&04& o
Client: TVA/ Sequovah Nuclear Plant - Non-ireate: '

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

" /o |l | /D | 1D

: o]0

’ o | 10| 101>

: 10110 t0 |10

! ool (o]
S Lo | o | AT

) 0| 10| ¢*F 0|
7 W S de

IV |10 | & |4

A =Pan weight (mg)
Color

identification: ugg% 634 ““10 li%_‘ \‘{,Oq_
Analyst: _ » .

B =Pan + Larvae weight

(mg) < , 8lic, 2ol 202
'Analyst:__(%_t‘é___' zr\3 et \15 20.74

Larvae weight (mg)=A - B

LA se| S L]

Weight per initial number ) o _ 5
of larvae (mg) ’ O.Ll)/lc\ C*ﬁ% Oé‘oc‘ D:Ko?‘ “

1 = C/Initial number of larvae

Average Percent

weight per reduction

initiaf from control 0.b 1 q ‘S7.
number of . (%)

larvae (mg)

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

Comments: -

~
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TVA/ Sequoyah Nuclear Plant, Outfall 101 - Non- treated
October 28.- November 04, 2008

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

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

Environmental Testing Solutions, Inc.

Project number: ) : . V SU,\;‘_
Reveiwed by: : I\M———v—
Not for Compliance Assessment, Internal Laboratory QC = -
Concentration (%) Replicate Initis! number of Finat number of A = Pun weight B = Pas + Larvac [Larvse weight (mg)}  Weight / Sunviving Mean weight/ Cocflicient of variation | Weight / Initia) pumber | Mean survival Mcean weight/ Toctficiont wf Percent retuction from
: Jarvae larvae (mg) weight (mg) . =A-B sumber of larvae (mg) | Surviviog number of | (Meon weight per surviving of Jarvac (mg) ("} Initial aumber of costial (%)
. larvae (my) wumber uf tarsaey (%) turvae (mg) BN !
A 10 10 14.40 , 21.47 7.07 0.707 0.707
Control B 10 10 14.45 21.00 £33 . 0693 0.688 42 _ 0635 100.0 0.688 i Nat wpplicable
C 1o 10 . 15.01 22.18 7.7 o7 0717
D 1.0 10 14.92 . 2164 6.72 0.672 0.672 : e
E 10 10 1435 20.26 5.91 0.591 ) 0.591 i
. E ) . g .
13% £ 10 1o 14.08 21,10 6.2 9.692 0667 76 0.692 100.0 0.667 7.0 s
G 10 10 12.80 19.71 691 0.691 . 0.651
H 10 10 15.79 ) - 22.72 6.93 0.693 0.693
I 10 10 14.27 2091 6.64 0.664 0.664
J 10 C 10 15.57 22.66 1.09 0.709 0 709 .
22.6% - 0.65% 6.0 100.0 0.659 Y 4.2
penn X 0 10 1506 2119 613 0613 : 0613 B
L 10 10 / 15.56 22.06 6.50 0.650 0.650 )
\2] 10 10 ) 14.52 . 20.38 5.86 0.586 0.586
N - 10 -, 10 14.87 2117 6.30 0.630 o . 0.630 . . .
45.2% - 0.666 113 00. 0.666 B %} 3.2
° Q 10 NI 14.76 22,36 7.60 0.760 0.760 100.0
P 10 10 X 13.72 20.60 6.88 ©0.688 ) 0.688
Q 10 10 14.28 20.85 6.57 0.657 - 0.657
22.6% R 10 10 . 1337 19,54 6117 0.617 0.644 9.7 i 0617 100.0 (i.oJ{ ) 6.4
8 - 10 10~ 14.04 19.81 5,71 0.577 . . 0.577
T . 10 10 13.64 20.88 7.24 0.724 . 0.724
U 10 10 14.93 21.28 i 6.35 0.635 . ~0.635
100% \4 10 10 . 14.22 19.87 5.65 0.565 0.626 57 0.565 975 G610 o (14
w 10 10 . 15.36 21.81 6.45 0.645 . - 0.645 . . .
X 10 9 . 14.19 20.12 593 0.659 0.593 |
Y 10 10 15.34 22.13 6.79 0.679 . . 0.679
. 100% Intake Z 10 10 14.70 22.28 7.58 0758 S 00 49" 0.758 92.5 0.657 12 45
AA 10 8 i3.8) 19.50 ) 5.69 0.711 . - 0.569 .
BB 10 . 9 14.04 20.26 6.22 0.691 ) N . 0.622 |
OQutfall 101: . MSD = Minimum Significant Difference
Dunnett's MSD value: 0.0879 ) PMSD = Percent Minimum Significant Difference
PMSD: 12.8 PMSD is a measure of test precision. The PMSD is the minimum percent difference betwecn the control and treatment that can be declared statisticatly signilicin in ¢ whule ¢Mucnt wixicity test.
Intuke:
Dunnett’'s MSD value: 0.0836 . : Lower PMSD bound determined by USEPA (10th percentile) = |2%.
PMSD: 122 Upper PMSD bound determined by USEPA (90th p:rcennle) =30%.

Lower and upper PMSD bounds were de(e!mmed from the 10th and 90th percentile, respechvely of PMSD data from EPA’s WET Interlaboratory Vaiinbility Sludv (USEPA, 20006, USEPA, 2001h)

USEPA. 20012, 2001b. Final Report: Interlaboratory Variability Sludy of EPA Shor( -term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2- Appendix. EPA-821-B:01-004 and EPA-821-B-01-005. US Environmental Proiection . gty < munn i, O14.
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TVA/ Sequoyah Nuclear Plant, Outfall 101 - Non trcated
October 28 - November 04, 2008

Statlstlcal Analyses

«%# Environmental Testing Solutions, Inc.

, ) Larval Fish Growth and Survival Test-7 Day Growth
Start Date:  10/28/2008 Test ID: PpFRCR Sample ID: TVA / Sequoyah.Nuclear Plant, OQutfall 1]

End Date:  11/4/2008 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 '
Conc-% 1 2 3 -4
-D-Control 0.7070 0.6550 0.7170 0.6720 i
113 0.5910 0.6920 - 0.6910 . 0.6930°
22.6 0.6640 0.7090 0.6130 0.6500
452 0.5860 0.6300 0.7600 0.6880
72.6 0.6570 0.6170 0.5770 0.7240
100 0.6350 0.5650 0.6450 0.5930
Transform: Untransformed ) 1-Tailed . sotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mcan
D-Control 0.6878 1.0000 - 0.6878 = - 0.6550 0.7170 4,236 4 " 0.6878 1.0000
11.3 0.6668 0.9695 . - 0.6668 0.5910 0.6930 7.575 4 0.576 © o 2.410 0.0879 0.6068 0095
22,6 - 0.6590. . 0.9582 0.6590 0.6130 0.7090 6.020 4 0.788 2.410 0.0879 0.6625 0.9033
452 0.6660 * 0.9684 0.6660: 0.5860 ' 0.7600 - 11.308 4 0.596 - 2.410 0.0879 0.6625 10.90:33
726" 0.6438 . 0.9360 0.6438 0.5770 0.7240 9.737 4 1.206 2.410 0.0879 0.6438 n.Y300
100 0.6095 0.8862 0.6095- 0.5650 0.6450 6.112 4 2.145- 2.410 0.0879 7 0.6095 0.8862
Auxiliary Tests ) . . Statistic Critical Skew - Rut
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9664126 0.884 0.04385851  -0.363723 ’
Bartlett's Test indicates equal variances (p = 0.67) ) 322156215 . 15.0862722
Hypothesis Test (1-tail, 0. 05) : NOEC LOEC - ChV TU MSDu MSDp MSB MSE F-Prob Codr
Dunnett's Test - -100 >100 - 1 0.08789734 0.12780421 0.00283454 0.0026604 0.41157901 S8

Treatments vs D-Control

: Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) : Skew ‘

1C05 . 58553

~Ic1o 92.420 : .
IC15 >100 " S ‘ :
1C20 ~>100 : ' ’
1C25 >100
1C40 ->100

IC50 ) >100

csgnl0l 10-28-08dara
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TVA / Sequoyah Nuclear Plant, Intake - Non- treated

‘, Environmen(a\Testlng Sofutions, Inc:

October 28 -

Statistical Analyses

November 04, 2008

Larval Fish Growth and Survival Test-7 Day Growth

10/28/2008

‘Start Date: Test ID: PpFRCR Sample 1D: TVA / Sequoyah Nuclear Plant, Qutfall 101 - Intitke
End Date:”  11/4/2008 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 C
Comments:  Non-treated : :
Conec-% 1 2 3 4 ,
D-Control 0.7070 0.6550 0.7170 0.6720
100 0.6790 0.7580 0.5690 . 0.6220
. Transform: Untransformed 1-Tailed Isotonic
«Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Meuan
D-Control 0.6878 1.0000 0.6878 0.6550 0.7170 4236 4 0.6878 1.0000
- 100 0.6570 0.9553 0.6570 0.5690 .0.7580 12.320 4 0.715 1.943 0.0836 0.6570 0.9353
£
Auxiliary Tests | - Statistic . Critical - Skew hul
Shapiro-Wilk's Test indicates normal distribution (p > 0. ) 0.96301621 0.749 033030529 082117335
F-Test indicates equal variances (p = 0.13) 7.71728659 47.4672279 ‘ o
Hypothesis Test (1-tail, 0.05) MSDu -MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences B

Treatments vs D-Control

0.08358076 0.12152782 0.00189112 0.00370012 0.50152063 1.6

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew
1C05 >100

IC10 3100

IC1S. >100 .

1C20 _ >100

1C25 >100

1C40 i >100

IC50 >100

sgnl(l 10-28-08datu



TVA / Sequoyah Nuclear Plant, Outfall 101 - Non-treated
October 28 - November 04, 2008

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

Daily Chemical Analyses

Project number: §0€8

Environmental Testing Solutions, <
T Reviewed l)) //\/M
_ . N
Concentration [Parameter . Day 0 Day 1 . Day 2 Day3 ) Day 4 ] Day.S - Day 6 .
Initial Final Initial Final Initial | Final Initial - Final Initial Final Initial Final | [Initial Final
pH (SU) 7.90 7.49 7.85 7.38 7.58 7.23 7.43 7.51 7.66] . 7.40 7.63 7.40 iRl 7.19
DO (mg/L) 79[ 77] 191 . 78 79 7.4 7.9 8.0 8.0( - 7.8 8.2 76 . 77 6.3
Conductivity (umhos/em) - 296 . 316 ~ 313 © 302 302 302, . 308
Control A alinity (mg/L CaCO,) 60 ~_60 1 .
Hardness (mg/L CaCO,) : 85 96 ’ 89 96
Temperature (°C) . 24.8 24.8 24.7 247} . 24.8 24.8 24.7 247 24 8. 247} 24 7|
H (SU) - 7.90 .7.48 1.76 7.36 7.54 © 723 7.51 7.49 7.66 738] . 7156
3% DO (mg/L) : 8.1 7.7 7.9 - 19 7.9 74 © 78 8.0 8.2 7.7 8.2
7% = |Conductivity (umhos/cm) 277 _ 280 294 284 287 302
Temperature (°C) » . 250 24.6 24.7 249 25.0 25.0 247 24.7| 24.8 24.8 24.8
pH (SU) . . 791 7.47 7.717 7.36 153 7.20 7.48 7.49 7.64 137 7.60
22, 6% DO (mg/L) . 8.1 7.7 7.9 7.9]. 8.0 . 74 7.8 8.0 8.2] 7.7 82
e Conductivity (umhos/cm) 260 . 269 284 270 280 276
Temperature (°C) : 25.0 24.8 24.8 24.6 25.0 247 24.7 24.6 24.8 24.6 24 8
pH (SU) - 7.88 . 7.48 7.74] . 7.36 7.49 7.20 7.45 7.48 7.62 7.35 7.59
4529 - DO (mg/L) 8.1 7.7|. 79 79 7.9 7.4 79 8.0 8.2 7.7 8.2
) Conductivity (umhos/cm) : 241 240 - 263 248 256
Temperature (°C) N 25.0 2490 . 248 24.6 25.0 248 247 24.8 24.8 249
pH (SU) 7.86 7.49 773 - 135 7.47 7.20 7.45 7.50 7.62 7.40
12.6% DO (mg/L) . 8.2 7.7 79 79 7.9 7.4 79] . 80 82 77|
S Conductivity (umhos/cm) ) 207 210 230 220 242
Temperature (°C) 25.0 24.7 24.8 249 250 248 24.8 24.8 24.9 24.9 ) - 249)
pH (SU) _ 7.85 7490 - 172 7.37 _ 7.45 7.22 7.46 7.52 7.62 739 7.58 A0 - 745 7.08
DO (mng/L) " - 82 76 7.9 79] 8.0 74 79 8.0 8.2 77 83 78 79 63
Conductivity (umhos/cm) ' 182 190 203 191 215 199 198
100% Alkalinity (mg/L, CaCO,) 66 66 68
. Hardness (mg/L CaCQ,) © 92 . 83 75
. [Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) , 25.0[. - - 249 24.8 249 25.1 24.7 24.8 246] . 249 24.7 AR R R I
H(SU) - , ‘ 7.83 7.53 7.72]- 734 742 723 7.42 751 . 764 736 7.59 7.40 7 44 7.08
DO (mg/L) - I Y| X | R 8.0 75 8.1 30 82 78] . 83l 77 7R 6.4
- |Conductivity (umhos/cm) 177 180 200 ) 190 283 195 . 201
100% Intake (Alkalinity (mg/l, CaCO;) 66 ) 64 74
‘[Hardness (mg/l. CaCOy;) : 8l 83 79
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10

Temperature (°C) 4. 2s50] . 249 248/ 248] . 250 24.8 24,8 24.7 24.9 S 249 w4s| Sanl s 5|




*pinelis

Species: Pimephule: - '
a0 Nuclear

Client: TVA Seqguu:

>lant -

“on-ireated

Darte:

ID-28-08 .

g
A
UG

(2"

n

Daily Chemistry:

Analyst

Concentration ‘Parameter

CONTROL | pH(S.U)’

DO (mg/L)

Conductivity
(1mhos/cm)

Alkalinity
(mg CaCO,/L)

Hardness

(mg CaCOy/L)

Temperature ° C)

pH (S.U.)

11.3% DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

PH(S.U)

22.6% DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

pH (S.U)

106,

45.2% | DO (mg/L)

89

: Conductivity
{pmhos/cm)

24

Temperature (°C)

5.0

pH (8.U.)

.00

72.6% DO (mg/L)

62

Conductivity
(umhos/cm)

A0%-

Temperature (°C)

3S$-0

pH(S.U)

.65

100% 1 DO (mg/L)

6.2

{pmhos/cm)

182

Alkalinity
(mg CaCOy/L)

Ll

{ Hardness
(mg CaCO;&)

a7

TR chlorine (mg/L)

£0.10

Page 34 of 96

I a . 1 Conductivity

Temperature (°C) 18.0 24.9 2_.(4.2 . 15.1 .
. pH (S.U.) .03 1.9% | [ aad fady | 23
100% Intake | DO (mg/L) a4 1.1 Y 2.9 do 5
-] Conductivity . ' '
(pmhos/cm) ’ J I | 8 0 7200
Alkalinity
(mg CaCOy/L) bl L
Hardness
(mg CaCOs5/L) g\ . 85
TR chlorine (mg/L) <0.10 £0-10 S
Temperature (°C) 8.0 M. 24 & Y S 2¢.0 "4.¢
Initial Final’ Initial Final Initial Final




Specizs:
Clien:

Pimeshales
TVA - Sequ

ERPREN
wvah Maclear Plant -

S eyt
A-Ireared

B ki &3 048

» =

A 3
Y i

Analyst

Concen-
tration

Parameter

CONTROL

pH (S.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Alkalinity
(mg CaCO5/L)

Hardness
(mg CaCO5/L)

Temperature (°C)

11.3%

pH (S.U.)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

22.6%

pH(5.U)

PO (mg/L)

Conductivity
{umhos/cm)

Temperature (°C)

45.2%

pH (3.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

72.6%

pH (S.U)

140

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

44

1-45 310

731
4.1 4.

100%

pH (S.U)

Ty

140 | 1.6

DO (mg/L)

Conductivity
(pmhos/cm)

Alkalinity
(mg CaCO4/L)

Hardness
{mg CaCO4/L)

TR Chlorine (mg/L)

Temperature (°C)

Wb

8.2

4.7

1.8 .
198

=i ;tl."i' s

100%
Intake

pH (S.U)

1.5

F 3

1460 144y

DO (mg/L) |

8.0

Conductivity
(pmhos/cm)

Alkalinity
(mg CaCOy/L)

Hardness
(mg CaCQ4/L)

TR chlorine (mg/L)

Temperature (°C)

4.1

24.49

4.8

18 |
20|

M. b 2s.0

24.8
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Final

Initial

Final

Initial

Final

Final Initial
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.Chromc Whole Effluent Toxicity Test (EPA-821-R-02-9123 VIethod 100“ h

Client: TVA

Species:

Facility: Sequovah Nuclear Plant

Ceriodaphnia dubia

County:

Hamilton

Treatment: Non-treated

NPDES #: TN 0026450 ~ Outfall: 101
Project #: __ 3058k
Comments:

Dilution preparation information:

76 100

Dilution prep (%) 13 22.6 452

Effluent volume (mL.) 282.5 565 1130 1815 2500 .\
Diluent volume (mL) 2217.5 1935 1370 685 0

Total volume (mL)} 2500 2500 2500 2500 2500 .

Test organism source information:

Test information:

Organism age: < 24-hours old Randomizing template color: | SR OPNY |
Date and times organisms were born 16-271-08 1258 To 1o | Incubator number and shelf
between: location: 28\
Culture board: 10-2\- 08 A 10:- 265§ &) :
Replicate number: | ! 2 4 5 7 [ s ]9 110 YWT batch: o8
Culture board cup number: | S| § )0 23 LS [ L 10-00
Transfer bowl information: | pH="1 qi-\ SU  Temperature = ¥4.™\  °C { Selenastrum batch:” gqn_é\-o& ~ 10:28-0%
TTEAREY
Daily renewal information:
Day Date Test initiation, Control water Sample numbers Analyst
renewal, or batch used used i
termination time MHSWD :
O w2808 |  og00 lo-8-08 | oe1027.0t w0z Al
: to-24-08 _oisd 10-18-04 | p§1022.0V 802 A
2 10-30-0¢ ) ovad (0-15-0€A | O£ 1029, 0\ * 0 ,\\‘
; 10-3-0§ 01sé 18-35-0€ A | O£1029.0\ *O0L S\
f fnoves | . agdo 10-29.08 & | ogpoat. 0V 02| o
: n-o02-0€ __ 0800 10:24°08 A 041031, 0\ 0T ,"K
S | naof 0142 | 10:29-0PA |ogi0a1.0) 0L \
’ odod | 0108
Control information: 1 2 Acceptance criteria ) Symmary of test endpoints:
% of Male Adults: o | o7 $20% 7-day LCS0 21007
% Adults having 3" Broods: | Joo™. | too?, 2 80% NOEC 1607,
% Mortality: - Y 0. <20% LOEC Yool
Mean OffSEri“EZEemale: 33.% 13y > 15.0 offspring/female | ChV ’ YA YA
% CV: V.17 L. <40.0% 1C25 > 1007,
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Species: Ceriodapiinia Jdubid . :
Clieni: Sequovah Nuclear Plant - Non-treated Date: 10:28 08
CONTROL -1 ' :  Survival and Reproduction Data
Replicate number _
T Day 1 2 3 [ 4 | 5 6 7 1 8 [ 9 [ 10
:v L 1. Young produced e) o ) o) (@) O . O O O ol
o Adult mortality |- L L |\ A w_ |- w LS I
2 Young produced &) 0O @) ) o) @) (@) O Q) O
; S ’ Adult mortality _ [\ . - | L o W W |
! L 3 Young produced 9 O O O (@) O @) O O @) .
. ' Adult mortality - (W - L (. t (- — | v | U]«
4 Young produced q o S g - d Yy (.} S s
l Adult mortality — | | W I | W [ - — — _
o 5 Young produced i\ vy l‘-\ 3 \3 | 1\ [ 9 R 17 \2_
. .v : Adult mortality (. L . w_ A _ | wu L _
% o T6 Young produced o 1A% 0 S| O (@) o S 1% o
: Adult mortality w (. | N R | L (- _ (-
m 7 Young produced ey &) i\ o \S 1~ 1M 1M\ (&} O
i Toal young produced 2a |35 [ 3u(Z a4 | 31 | 33 [as [ 23] 83
Final Adult Mortality - ] - - - — — — . (-
B X for 3" Broods BRSNS jva X T~ | <
Note: Adult mortatity (L = live, D = dead) '
; ‘ ' ' Concentration: :
B % Mortality: Ot
. Mean Offspring/Female: 32.3 |
‘: conc: 11.3% Survival and Reproduction Data
. . ' ' ' Replicate number }
Day . ! 2 3 4 -5 6 7 8 "9 10
1 Young produced (&) O @) O O 10 O O 6) O
' | Adult mortality (N I N U R (U R I W IS I
! 2 Young produced 0O (@) @) ') (@) O O 10 O O
' Adult mortality |\ R | L - w (- i L w
, 3 Young produced O O O 0O O O O | O (@) @)
g : Adult mortality ] U _ (. L U (N B L. |
» 4 Young produced q ) S S S Ll - S NY V) Ll :
o Adult mortality v w O ! v | — | |- _
! 5 Young produced N AL vy ‘ (g [ 2R id | 13 Y 12
_ Adult mortality [ e I W S | | O v | v
. 6 Young produced \o 11 O 19 (@) o | O o i1 s
Adult mortality L (- w w L w | (- [
7 Young produced Q O e 6] L& 1S |\ 1% O 6]
! Total young produced 34 as | a4 a8 3% 3\ a1 | ad a1 A\
= Final Adult Mortality L - |\ _ o L — - [
Note: Adult mortality (L =live, D = dead) ’ ' ’
!f Concentration:
% Mortality: _» Q7
: _ Mean Offspring/Female: M. b
[ Page 37 0f 96 ' : % Reduction from Control: | -.3,9 7,



Species: Ceriodaphnia dubia -
Client: Sequovah Nuclear Plani- Non-‘reated

CcONC: 22.6%

™.
Lhiiel

10°2%-08 )

Survival and Reproduction Data

. Replicate number
Dav - 1 2 3 4 51 6 7 8 9 10
1 Young produced O O ») O O O O O O o
Adult mortality o | G (- (- . U B “ - [
2 Young produced N a) O ) o) () 1) O O O O
Adult mortality - L\ \_ | L | . - _
3 Young produced (@) O O O O O O. O O O
Adult mortality Ul Wl O | ] O] O] U O
4 Young produced Al e ld L Al Sl S S| 4
Adult mortality o U | C | S S W B W ] ] U}
5 | Youngprodueed [ \S T 03 [t [NX [ [ v s [ 3] v3 YL |
Adult mortality .. (- L\ | - _ (- — _
6 Young produced v & 1A 1\ [ ) @) \q ) M\ \Q 1S
" Adult mortality A _ L | S - k_ [ — | R e
7 . Young produced ') O 0 0 v 8§ | O 1o Ko O O
Total young produced am 38 AN | ™. 3L | 36| 31V | as 31 | 3\
Final Adult Mortality LN I (- [ LS I [\ [ -
Note: Adult mortality (L = tive, D = dead) .
Concentration.
% Mortality:’ : G1.
Mean Offspring/Female: 3s.1
% Reduction from Control: | =11.2%,
“conc: 45.2% Survival and Reproduction Data v
) : : Replicate number . : )
Day 1 2 3 4 -5 6 7 8 9 . 10
1 Young produced |~ @) @) O @) ) (@) O @) Q
Adult mortality o\ W | W - L | U I W A
2 | Youngproduced | Nl O O O ’ Q @) O O O | (@)
Adult mortality C__ L__ _ _ { _ | T | w
3 Young produced | (5 O ®) O O O O O O10
' Adult mortality e lwe e ] W O O
4 Young produced L.\ s S S S N Y = d | k&
Adultmortality | 1 | | | \_ | Ul ol e
5 Young produced \ 3 o v 13 ' 2. ,P-\ 1 \-{ 13 l*—l 13
Adult mortality [ L L | w A I L O
6 Young produced 'S 1\ O 14 QO | \& ) 14 14 ] 14
Adult mortality o | G I —_ \_ — (- (- -
7 Young produced O T O ‘q O (B O O O @) O
Total young produccq 3-2_ % 3_" 2a 5\& % 3% . = 3‘\ =
Final Adult Mortality - (- [ |\ - \ - (- _
Note: Adult mortality (L = live, D = dead) ’ .
' Concentration: :
% Mortality: 07.
Mean Offspring/Female: 36. 3
% Reduction from Control: | =4. 07
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Spec:i ¢s: Ceriodaphnia dubia

Client: Sequovah Nuclear Plant- Non-ireated .

Date:  |0-28-0§

[
|
1
!

I

¢

T

%

Page 39 of 96

conC: 72.6% Survival and Rgprozlz(ciz'on Duri
: Replicate number
Dav _ 1 2 3 4 5 | 6 7.8 9 10
1 Young produced a) e} s @) O O O (®) O ®)
Adult mortality -]\ — — - [ R U &~
2 Young produced. (&) O O O O (@) Q Ol O @)
Adult mortality o] ] ] U ] L -
3 Young produced O O @) @) (®) ) (@) O Ol O
Adult mortality [N W N A B Y YO (W A W
4 Young produced | o t-‘ s S S o S < S S
Adult mortality w L N v | (- - _ L (-
5 Young produced [L\ W |7 S 3 V2 Y2 | vS 9 13 IS
Adult mortality (- v w w L [ L - _ L_
6 Young produced \ € 210 14 () \‘\ 1 a4 | O 20 1&
Adult mortality | v | w | w [ G A Y e U I
7 Young produced ) O O \Aa O O ®) V1 | O O
Total young produced af Jdo 39 31 a2 as 39 3y 3% 3 ¢
Final Adult Mortality o T O O O (-
Note: Adult monality (L = live, D = dead) '
Concentration:. -
% Mortality: O,
Mean Offspring/Female: 3.«
% Reduction from Control: [~12.37,
cone: 100% Survival and Reproductior: Data
\ ~ Replicate number R
- Day 1 2 3 4 5 6 7 8 9 10
1 - Young produced . (@) O O O O O O (o} (@) @)
_ Adult mortality ud o T P - G I N (- L A I
2 Young produced O O (@) OO | O O 1 O O O
Adult mortality - [ L L A I N Y T A W
3 Young produced O @) O @) O O O (@) O O
Adult mortality |- | (W | - [ _ (. w | -
4 Young produced 198 < b | q S S 'S S S o
Adult mortality |\ L. w ([ | S - (- |- L I S
5 Young produced o I xS 13 19 4 e \\-‘\ Y] (S
. Adult mortality | 1 | | - - | - _ . |- |
6 Young produced 2\ 14 (1491w 0 1a 20 {20 | 1 & 2\
Aduit mortality [ O L U U U W 1l
7 Young produced (®) O O O \ 8 O 0] ®) - O ) O
Total young produced d3 | 31 34 | 31 af 3R 4| 34 | 31 4z
Final Adult Mortality | - |- (- _ _ L - |-
Note: Adult mortality (L =live, D = dead) ' ; o :
Concentration:
% Mortality: : Ot
Mean Offspring/Female: 39.2
% Reduction from Control: | ~112%,




Species: Ceriodapinitia dubi:

1

Client: Sequoxah “uclear Plant - Nou-treated

Date:

10280 §

CONTROL -2 Survival and Reproduction Data -
Replicate number :
Dav i © 2 3 . 4 3 6 7 8§ 9 to
1 Young produced (@) O O O O (@) @) @) O o
Adult mortality o] v - W S b W B S
2 Young produced () O (@) e O O o) O O o)
Adult mortality LW I G (- e ] ]
3 Young produced ) O ®) ®) O O O D (@®) O
Adult mortality . w L - B L\ L | o
4 Young produced j S 9q ‘:( L\ S < L{ (N \\
Adult mortality (o | w w — _ — A “ | W
5 | Youngproduced | 4y | d 2\ [ v T TYEEIEY
Adult mortality L N U [ U B W U P
6 Young produced 14 ') O O O O O O Q Vo
. Adult mortality _ L — “ L - LN [ - L. L\
7 “Young produced O U AN | o | Ve .| |G G S O -
Total ?'oung produced 20 39 30 3\_\ 372 .53 a 39 3"\ s\
Final Adult Mortality- ] S Y- — -
Note: Adult mortality (L = live, D = dead),
' Concentration:
% Mortality: O,
Mean Offspring/Female: 32.3
conc: 100% Intake Survival and Reproduction Data
, - Replicate number
Day 1 2 - 3 q 5 6 7 8 9 10
1 Young produced O Ol O @) e (@) O O (@) O
Adult mortality w | U w i o U L - _
2 Young produced ') O () O 0O OO 10 6 QO
Adult mortality |l U w L w_ (. - | - [ W ) W
3 Young produced O OO (@) @) O O o O O
Adult mortality At (. | R O S U L | _
4 Young produced S .y d d | .S S o\ (S ENE S t.‘
Adult mortality w il ow w (- L A (. | v
5 Young produced | V| v | 1\ vy ) YL WL | v LO1 VW& Vv
Adult mortality . [ B A S | L o\
6 Young produced @) o) O O e O O Ie) O o)
Adult mortality b - (. [ w_ [ R |
7 l Young produced i & \S \4 \A \o S| 18§ \S |\ | LS
Total young produced 35 . 2\ 3\-\ a., 33 372 3\“ 24 | 3 3\
_ Final Adult Mortality . (- (- |- L - [ R I [ (-
| , Note: Adult mortality (L = live, D = dead) '
. ' . Concentration:
% Mortality: 0O7.
Mean Offspring/Female: 23.0
% Reduction from Control: | - 2.27.
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TVA /Sequoyah Nuclear Plant, Outfall 101
October 28 - November 04, 2008

Verification of Ceriodaphnia Reproduction Totals

“ws Environmentat Testing Solutlons, Inc.

Control-1 o 72.6%
’ Replicate number o Replicate number -
Day T T3 T3 72| 5161778779 0] ™ Day i 1273 Tals el 78170 Tw] "™
1 0jJo0o]ojojlofjolololo]o 0 1. o jJolo]ojo]oJo[o]ofln 0
2 ol ol olol ol olololoTo 0 2 otol ololololololofo
3 0] 0] o0lololojololo]o 0 3 0] 0] 0] 0]o]oJofo]lol o
4 4 1 61 5| 4] 61| 4] afda]s]s 47 4 6| 4 | 51 511 5] 6| 51 5 5 | 5
5 Nl B3|l n 127 5 dlrelast Bl stalolst
6 o [16e|- 0ol ol ol o o166 65 6 18 | 20119 0 [w7[t7]190] 0 2118
7 14l 0170 l1s]14]17]l17] o]0 94 7 0] 0! o010 6]oli17] o] 0
Total 29 | 35 36| 34| 34 | 31 | 33| 35| 33| 33 333 Total 38 | 40 | 39 | 37 | 34 | 35 39 | 36 | 38 | 38
11.3% 100%.
Replicate number ) Replicate number .
Day T T2 1373435671879 T1w0] ow Day TT 273741516778 o [} '
1 olololojoJolofolofo 0 1 oJoflojotololololojol o
2 ojJ ol ol olololoTololo 0 2 0l o lotojolololojoiod o
3 ol ojolololololololo 0 3 oloj oot olololololo o
4 4 161 5] s s 415 s 6] 41 49 4 6 ] 4] 6| 4] s s 6] s 51 6 52
5 Wi Bl 2l lan 130 5 16| 14 ] 14 | 13| (51 1a] 16 14 | 14| I EE
6 w17l ol ool ool oli1r]is 84 6 201 19 ] 1920 0 [ 19] 20| 201 18 1 21 177
7 0] o0 |16l ol1s]1slis]16] 0o 83 7 0] 6] 0] oli1g]lolo] o] o]0 %
Total 34 | 35| 34| 38| 351 31 | 37 | 34 | 37 | 31 346 ' 1 Total 43 1 37 | 39 ] 37 | 38 | 38 | 42 | 39 | 37 | 42 392
22.6% : " Control-2 _
. Replicate number Replicate number Lo
Day T T2 1314 5671879 0] ™. Day TT 213714l s][6] 7180 ] !
1 ofojolotolololofof]o. 0 1 olojJoJojololojololn )
2 ol ojfolololololololo 0 2 pJodlojotlololatloelojo 0
3 ool ol olololololofo 0 3 ol ol oJojolotltolololo
4 4 1 61 46 4] 5] 6] s 5] a4 49 4 ST s al a7 a]s]ala]e]| 4
5 Sl {BlalRiis] ]l 133 5 W14 |21 @]i3]n
6 sl olwlo w5 141 ! 6 dloflotolololololofiat 30
7 ool ol olmwl ol ol 010 34 7 0 [ 171416 16 16] 16] 1a] 15] a1 124
Total 37 | 381 341 36 | 36 | 36 | 37 | 35 | 37 | 31 357 Total 30 | 36 | 30 | 34 | 321 33| 3t ] 32] 34| 3 323
45.2% v : : _ 100% Intake
Replicate number - Replicate number ..
Day T T 273415 [6] 7189 Tt T . Day T T 213 4] 516 718 [w] "
1 ojojfololojololof[ o]0 0 1 ofoJoflolof[ololof{olo]f o
2 oloJojolololo]lolo]o 0 2 ojfolofJololoitolo]ol o
3 olo{ ol oTol ol ololojo 0 3 ojoJolololtolol o] o]
4 4 s sTssTals| 77a]a 48 4 sl el alal st stTalals ] a
5 Bl B3lis] 2114130 1a]13 137 5§~ Rl 3] n
6 Bl o190 018161 19] 1919 142 - . G ol olojotoloeololojo] o
7 0o ol W] o170t o]o]olo 36 : 7 18 | 15| 19| 19 161§ 15| 18 | 15 | 17 | 15
Total 3213837139} 34 36|35 39]37] 36 363 Total 35 131 | 34 [ 36 ]33 [32[34] 297 35 3i
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"TVA / Sequoyah Nuclear Plant, Outfall 101
October 28

Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test

- November 04, 2008

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

Qliality Control

Verification of Data Entry,. Calculations, and Statistical Analyses

Project number:

Reveiwed by: : ) [

5058

ancentration Replicate number Survival |. Average reproduction Y"u,sfhluun( al Percent reduction frim
(OA)) 1 2 3 4 5 6 , 8 9 10 (D/D) (offspring/femalc) vartabionw (Ve piled cunteets (")
Control - 1 29 35 36 34 34 31 33 35 33 33 100 333 02 Noc applicable
11.3% 34 35 34 38 35 31 37 34 37 31 100 34.6 6.8 -3.9
22.6% 37 38 34 36 © 36 36 37 35 37 o 31 100 35.7 3.6 -7.2
45.2% 32 38 37 39 34 36 35 39 37 . 36 100 36.3 6.1 -9.0
72.6% 38 40 39 37 34 35 39 36 38 38 100 374 S -12.3
100% 43 37 39 37 38 .38 42 39 37 42 100 392 SY -17.7
Control - 2 30 36 30 34 32 33 31 32 34 3] 100 323 - 6.0 Nut applicable
100% Intake 35 31 34 36 33 32 34 29 35 31 100 33.0 6.7 -2.2
> Qutfall 101: ) MSD=" Minimum Significant Difference
Dunnett's MSD value: 2.195 PMSD =  Percent Minimum Significant Difference
PMSD: 6.6 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can b declared sitistically
o significant in a whole effluent toxicity test.
Intake: Ny .
Dunnett's MSD value: - 1.615 Lowcr PMSD bound determined by USEPA (e® percentile) = [3%.
PMSD: 5.0. 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 Interlaborutory

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

USEPA. 2000. Undcrstandmg and Accounting for Method Variability in Whole Effluent Toxicity Apphcauons Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Linvironmental Protection

- Agency, Cincinnati, OH.

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2-Appendix. EPA-821-B-01-004 and EPA-821-13-01-005. US

Environmental Protection Agency, Cincinnati, OH.
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TVA / Sequoyah Nuclear Plant, Outfall 101

A

s Environmental Testing Solutions, Inc.

October 28 - November 04, 2008

Statistical Analyses

Ceriodaphnia Survival and Re.production Test-Reproduction

Treatments vs D-Control

1 2.19461764 0.06590443- 43.1766667 4.60555556

‘Start Date:  10/28/2008 Test ID: CdFRCR o Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101
End Date:  11/4/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: " DMR-Discharge Monitoring Reporl
Sample Date: : Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: Non-treated )
Cone-% ! 2 3 4 5 6 7 8 9 10
D-Control 29.000 35.000 *36.000 34.000 34.000 31.000 33.000 35.000 33.000 33.000
113 34.000 35.000 34.000 38.000 35.000 31.000 37.000 34.000 37.000 31.000
22.6 37.000 38.000 34.000 36.000 36.000 36.000 37.000 35.000 37.000 31.000
© 452 32.000 38.000 37.000 39.000 34.000 36.000 35.000 39.000 ©37.000 36.000
72.6 38.000 40.000 39.000 37.000 34.000 35.000 39.000 36.000 38.000 38.000
100 43,000 37.000 35.000 - 37.000 38.000 38.000 42.000 39.000 37.000 42.000
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max - CV% N {-Stat, Critical MSD Mean N-Mecan
D-Control” 33.300 1.0000 33.300 29.000 36.000 6.179 10 -36.083 FODOO
11.3 34,600 1.0390 34.600 31.000 38.000 6.839 10 -1.355 2.287 2.195 - 36.083 1.0000
22,6 35.700 1.0721 35.700 31.000 38.000 5610 10 -2.501 2.287 2.195 36.083 £.0000
45.2 36.300 1.0501 . 36.300 32.000 139.000 6.098 10 -3.126 2.287 2.195 36.083 0000
72.6 37.400 1.1231 37.400 - 34.000 40.000 5073 10 -4.272 2,287 2,195 36.083 10000
100 39.200 1.1772 39.200 37.000 43.000 5.867 10 -6.147 2.287 2.195 36.083 10000
Auxiliary Tests - Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.66729027 1.035 -0.3926353  -0.3779355
Bartlett's Test indicates equal variances (p = 0.99) 0.62959719 15.0862722 ) R
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB - MSE F-Prob dr
Dunnett's Test * . ) 100 - >100 1.8-06 5. 54

Point % - sD

Linear Interpolation (200 Resamples)

© 95%CL Skew
1C0S >100
1C10 >100
IC1s >100
1C20 >100
1C25 >100
1C40 >100
1C50 >100

sgnll T0-28-08duta
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TVA/ Séquoyah Nuclear Plant, Intake
‘October 28 - November 04, 2008

Statistical Analyses

Environmental Testing Solutions, inc.

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  10/28/2008 TestID:  CdFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
End Date:  11/4/2008 Lab [D: 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 , ' _ _ v
Conc-% 1 2 3 4 5 . 6 7 K 9 10
D-Control 30.000 36.000 30.000 34.000 32.000 33.000 31.000 32.000 34.000 - 31.000
100 35.000 . 31.000 34.000 36.000 33.000 32.000 34.000 29.000 35.000 31.000
- Transform: Untransformed 1-Tailed Isotonic :
Conce-% Mean - N-Mean Mean Min : Max CV% N t-Stat Critical MSD Mean — N-Mcun
D-Control 32300 . 1.0000 32.300 30.000 36.000 6.026 10 _ ] 32.650 1.0000
100 33.000 - 1.0217 33.000 29.000 36.000 6.700 10 -0.751 1.734° 1.615 32.650 f.ouuo
Auxiliary Tests ] ‘ Statistic Critical Skew Kol
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) ' 0.97574127 0.868 0.0277877  -0.6744365
F-Test indicates equal variances {(p = 0.71) A : 1.29032254 6.54108953 :
Hypothesis Test (I-tail, 0.05) . ’ MSDu MSDp MSB - MSE F-Prob Car.
Homoscedastic t Test indicates no significant ditferences " 161535987 0.05001114 245 433888889 046210104 1 1%

Treatments vs D-Control

: : " Linear Interpolation (200 Resamples)
Point Y% - SD 95% CL Skew :

1C05 : >100
IC10 >100
IC15 >100 ‘
1C20 >100 . ‘
1C25 >100 ' : v - N
1C40 >100
1C50 >100

synilOl 10-28 -/)‘\‘L/cl.(a



\:} Environmental Testing Solutions, Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101 - Non-treated
October 28 - November 04, 2008 |

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

Daily Chemical Analyses

Projéct

Reviewed biy:

numbei:

Parameter

Concentration Day 0 Day 1 Day 2 Day 3 Day 4 Day § -
: Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final )
pH (SU) 7.90 7.66 7.85 7.48 7.58 7.43 743 7.64 7.66 7.40 7.65 7] g4l 7359
DO (mg/L) 79 8.0 79 8.0 79 7.9 79 8.2 8.0 8.0 8.2 77| E
Conductivity (umhos/cm) 296 316 313 . 302 302 302
Control  [{ alinity (mg/L CaCOs) 60 60 61 o0
Hardness (mg/L. CaCO;) 85 96 - 89 96
Temperature ("C) 249 24.6 247 247 247 24.9 247 25.0 248 247 24.7
pH (SU) 7.90 7.66 776 7.47 7.54 7.41 7.51 7.65 7.66 7.59 7.56
DO (mg/L) 8.1 8.0 79 8.0 79 79 738 8.2 8.2 8.1 8.2
1.3%  IConductivity (umhos/cm) 277 280 254 284 287 302
Temperature (°C) . 249 24.8 24.7 24.7 24.7 25.1 24.9 24.9 24.8 25.1 24.7 21 249
pH (SU) 791 7.65 777 7.45 753 740 748 7.65 7.64 7.59 7.60 746 7 753
22.6% DO (mg/L) 8.1 8.0 7.9 8.0 8.0 7.8 7.8 8.2 8.2 8.1 82 8.0 ' 7.3
LT Conductivity (nmhos/cm) 260 269 284 270 280 276 L
Temperature (°C) 25.0( . 247 24.8 24.8 24.7 25.1 249 25.0 248 24.8 2471 IR 249
pH (SU) 7.88]" 7.64 7.74 7.44 7.49 7.39 7.45 7.64 7.62 7.59 7.59]| - 7.461. 752
45.2% DO (mg/L) 8.1 8.0 79 81 7.9 7.8 79 8.2 8.2 8.1 82 BEXU 7.3
e Conductivity (umhos/cm) 241 240 263 248 256 253 L
Temperature (°C) 25.0 24.6 24.8 24.8 247 25.0 24.9 249 249 24.8 24.7 Y 2
pH (SU) 7.86 7.63 173 744 747 7.39 7.45 7.65 762 758 7.59 746 145 752
sagos  |RO(me/L) 82 8.0 ~ 79 8.1 79 738 7.9 82 82 82 85 790 IR 7.
: Conductivity (umhos/cm) 207 210 230 220 242 227 S
Temperature (°C) 25.0 24.6 24.8 24.8 247 24.8 24.9 24.9 249, 24.8 248 0 cnao| 25.0
H(SU). 7.85 7.61] 772 7.43 745 740 7.46 7.66 7.62 758 7.58 ENEERD 51
DO (mg/L) - 82 8.0 7.9 8.1 8.0 7.8 7.9 8.2 8.2 8.1 831 ol Tl
Conductivity (umhos/cm) 182 190 203 191 215 199 I
100% Alkalinity (mg/L CaCO,) 66 66 68
Hardness (mg/L CaCO,) 92 83 75
Total Residual Chlorine (mg/L) - <0.10 <0.10 <01.0
Temperature (°C) 250 24.7 249 . 24.8 24.8 24.7 25.0 249 24.9 25.0 248 w01 T Y
pH (SU) . 783 ~7.63 772 - 743 7.42 7.41 742 7.65]- 764 7.57 7,56 744 744 747
-|DO (mg/L) _ 8.4 8.0 7.8 8.1 8.0 7.9 811 82 8.2 8.1 83 77| 78 73
Conductivity (umhos/cm) 177 180 200 190 283 195 201
100% Intake -|AlKalinity (mg/L CaCO,) 66 64 74
Hardness (mg/L CaCOj) 81 83 79
Total Residual Chlorine (mg/L) <0.10 <(0.10 <0.10
Temperature (°C) 25.0 24.7 249 24.7 24.7 24.7¢ 25.0 25.1¢ 24.9 248 24 8] P8 EERY 249




Species: Cericdapirniu dirbia Deie 107304 )
Client: Seaucvah Nuciear Plant - Ne-irzated _
Daily Chemistry:
Day
0 1 ok A ’/\L e

Analyst

Concentration’ | Parameter
CONTROL pH{S.U)
DO (mg/L)
Conductivity
(pmhos/cm)
Alkalinity
(mg CaCO;/L)
Hardness
(mg CaCO5/L) ’ , ;
Temperature (°C) 4.9 o 24 .1 24 .1
' PH (S.U) a0 ' 1
11.3% DO (mg/L) '
Conductivity
(pmhos/cm)
Temperature (°C)
pH (S.U)
22.6% 1 DO (mg/L)
Conductivity -
(pmhos/cm)
Temperature (°C) . .
_ pH (S.U) 18
452% DO (mg/L) 2|
Conductivity
(umhos/cm) 9’4 ‘
Temperature (°C) . . 0
pH(S.U) 1.6\
72.6% DO-(mg/L) 8.2
Conductivity .
(umhos/cm) &0
Temperature (°C) 5.0
pH (S.U.) 265 | 1L\ LA A8y | a4ds 740
100% DO (mg/L) 8.2 i a-
Conductivity .
(umhos/cm) 182
Alkalinity .
(mg CaCOy/L) LY
Hardness
(mg CaCOsy/L) q‘l‘
TR chlorine (mg/L) < 0.{0 \
Temperature (°C) 2s.0 2M.7] 4.4 w. £ ] M.
pH (S.U) ] P03 T h6ed T [ 2493 T84 72- | 79/
100% Intake | DO (mg/L) 9.4 o ‘I % gy a9 Ay
Conductivity : : . 3 =
(umhos/cm) Iq:} I8O 2@
Alkalinity -
(mg CaCQO3/L) Llo ' (o\l
Hardness
(mg CaCO5/L) % \ &3
TR chlorine (mg/L) <3.10 <p.10 :
Temperature (°C) | 5.0 4.1 4.9 24.7 24.1 24.1
Initial : Final Initial Final Initial Final
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Species:

< Enwironment v Tnsiing fetiang ag,

Client:

Cerivdapiinia dubia

Sequsvah Nuciear Plant - Non- Iredted

Page 7 of 7

Date:

{O'ngdg —

Dav

Analvst

Concen-
tration

Parameter

CONTROL

pH(S.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Alkalinity
(mg CaCO;/L)

‘Hardness
(mg CaCO5/L)

Temperature (°C)

11.3%

H (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

22.6%

PHS.U)

DO (mg/L)

.Conductivity

| (pmhos/cm) .

Temperature (°C)

452%

pH (S.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

72.6%

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

100% .

pH (S.U)

DO (mg/L)

{ (pmhos/cm)

Conductivity

Alkalinity
(mg CaCOy/L)

Hardness
{(mg CaCOy/L)

TR Chiorine (mg/L)

Temperature (°C)

TS

L

1s

<0.10 ¢
.9 S.

Kal
o

198

7.4.9

100%
Intake

pH (S.U)

| off

o

DO (mg/L)

_Conductivity

(pmhos/cm}

Alkalinity
(mg CaCO:/L)

Hardness
{mg CaCO5/L)

TR chlorine {(mg/L}

Temperature (°C)

?Sv

Ty |
S

SN
el <0.10 @S
- M4

1«{8

24.9

T4, 8

Y 28
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Page { of
C aronic Whole Effluent Toxinity TestiEPA-321 K203 Method 1000,
Species: Pimephules promesis '
Client: . TVA Lounty: Hamilton .
Facility: Sequovah Nuclear Plant Treatment: UV-treated
NPDES #: TN 0026450 Outfall: 101
Project#: S8
Dilution preparation information: Comments:
Dilution prep (%) 113 1226 452 | 726 100 | Each concentration was treated
Effluent volume (mL) 2825 565 1130 1815 2500 f()r 2 minutes with a UV sterilizer
Diluent volume (mL) | 22175 1935 1370 685 0 to remove pathogenic
Total volume (mL) 2500 2500 2500 2500 2500 | interferences.
Test organism information: ' ' Test information:
Organism age: 24.SS Routs 0 Randomizing template: | &L0€.
Date and times org'fmisms 16°21-68 1000 Incubatot pmpber: 28
were born between: . :
Organism source: ATOX BATCH Pp 10- 211-0f | Artemia lot number: - [N
Transfer bowl information: | pH=" . Temperature = °C | Total drying time: 24 HovkS
: : .87 .4 Date / Time in: (\-0x08 | (2.0
Average transfer volume: 0 Date / Time out: 11-0$-08] 1620
0.§ Oven tem : 0"
_ nperagire: 0
Daily feeding and renewal information:
Day Date ‘Morning Afternoon Test initiation, Control water Sample numbers Analyst
feeding feeding time renewal, or batch used used .
"~ time termination time MHASW ) -
O liozgof| —N | o | (w33 fo-18-08 | 081021002 A
1 . NN
(0:24-04 | 1036 | 1630 uad 1S2S | inae-or [ o0sr021.01%02 A
2 Jorm08 | S | 1130 ol 2 101504 A | 061029.0\ +02) o\
> lso-ares | 1S | 1edo 1S 35 lo-25-08A | 081074.01%402] 4
4 : . i
U ] 10108 10%0 | 1630 sz 10:75:08® | 08108).01%02  f |
> |aroe-e® | B30 | wexn 1550 lo-24-0dA | ogroai.ol woz, A
¢ I 03-0¢ lovo 1e3sS 1536 081063\ 0\+0Z A\
T 1iey-0€t \s40 A
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: o7. <20% 7-day LCygp . Yion?,
Average weight per initial larvae: 0.9v NOEC. 1og,
Average welght per surviving larvae: 0.4 > 0.25 mg/larvae LOEC 1007,
ChV 21007
1Cs 7 10070
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PageZ 0T
Species:. Pimephales promelas - Date: _ j0-28&-08
Client: TVA/Sequoyah Nuclear Plant - UV-treated '
Survival and Growth Data
Day ' CONTROL 11.3% 22.6%
A B C. D E F | G H 1 J | K L
0 ' '
/o 10| 1o|lo|lo |10 |)o (1D | /0oj10] 10| ID
1 o ltollo /o) roltolliolio]glro] 10
2 1ol (o l1o jio o | lteltelwo]| o]0 |0
3 . ’
/0| D | /O [IO 1o /v [ D (O] (O] lD |10 |70
4 : .
10 {10 (0|10 10| 10 } 1D (o] (O /O' (0 (o
.5 ' ‘
/010 |/ J/oL 0 /017017017070 170
6 ' : ,
lio | (o[ 0 [ oid 0000 10|10 (70
7 CCY BT T S A BA
- JO (0 |/1D |to J1o |10 (o /6 [IO| /O |/0 [/D
A = Pan weight (mg) v . -
Col .
.Jirﬁfﬁcat.on; aane  fiddoliy.ey i 3d 33 hizig ey 1342 1AL fid s3)14.27 1219 iy
Analyst: \ ﬂj&
B="Pan+ Léryae weight . : .
;“Li)lyst: BLS ‘\91.7;’1 1%.§D IR 41\ ISR GG [zeme\d 9 jze3q |14 Db 19.1b 1§ 23| Zom
Larvae weight (mg) =A- B , . )
1984 (4N 1m0 [ e e o] (Y | (3|, 22503 4.8 |04 L.Co
Weight per initial number ) .
of ] (mg) B PR r.;.\,\\\ﬁ Wi 25| 1% WM DL L2z aged o MeA (O eyt
=Ca/r;:ietiar?$\umber oflarvae | ¥ D'&\ Os\‘. 041 v 0 L"\'/Z e ¢ oY :
Average Percent
ight duction ' :
;:iciigal P ;reom toontrol 0.\ "32-“‘7- 0.5S\ ~ ﬁ-’l.‘?.
number of (%) :
larvae (mg)
Comment codes: ¢ = clear, d = dead, fg = fungus, k = kllled m = missing, sk = sick, sm = unusually small,
lg—unusually large, d&r—decanted and returned, w = wounded. o
) Calculations and data reviewed é&‘

Comments:
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Specles: Pimephales promelas . - Duater  j5-28-0¢
Client: TVA  Sequoyah Nuclear Plant - UV-ireated ~

Survival and Growth Data
Day 45.2% ~ 72.6% 100%
- M | N 5) P Q R S T | U v I w | X

ol 1ol 1olio)io | 1e] 1ol tolio 1o |10 |10
1010 /0 /0o tol/0 /0 10 |10 | 10 |10
/ol1olso v |1olio o] w] oo o]

0

’ ol 10] ol ]! olw|w]|iol w0
! 1o ||| wnlin oo io 10110 |70
’ il (1o (1o e fio |1o]w]ie o] |0
° tol 0| w|/ofo ||| oo

! 0|70 | /o |10 o [o]ie ]| io] /0] o] 10

A = Pan weight (mg)
Color

identification: |, Iolue  [(3.88 (1.8 [15.87 [14.87 [i4.14 WG 1533 [13.4Y4)12.9Z [1{.86(13.25 1{.40
‘1 Apalyst: _ \ YA .

B =Pan + Larvae weight . . _
R (RO 19.03 G L0 | 1634202 1972 z0 40 21 90| 20 371G 4B T3 [ bl |20 43

Larvae weight (mg) = A - B

-

8|50 |57 (34| 558 |57 | LD [i.88 [55v|s 5T (540 03

Weight per initial number

of larvae (mg) 0515 DﬁL\D ,045‘/\/] 0,({5.6’ %C'SS{‘_} Qﬁ‘lcl Ol DWSE‘) bSC)\O C<5—| K'—‘S\f\\ e_ufﬂ

= C/ Initial number of larvae

Average Percent . :

weight per reduction . :

initial from control o. 15 -2, b7° 0.7 -3“\ a 7° 05‘0‘{ = 7.‘2»71
number of (%) ’ L
larvae (mg)

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

Comments:
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‘Species: Pimephiles promelus
Client: TVA/ Sequoyah Nuclear Plant - UV-rreated

Page *of &

S Date: ‘ o 26-0&

Survival and Growth Data

Day 100% Intake -
Y Z AA BB
0 .
6| 10]/0] /0
b v | /g [/0 |(D
: 15 |10 | 10 10
3
(0| /O] (O] (O
4
10|10 110 |70
5
1Q /0 {10 |10
6 . ;
10 110 110 |10
T (o | /0] /0 |10
A = Pan weight (mg) . o
Color l. olue '
identification: =T L \3 5’4 13,65 (6. ?)"‘ (AT
Analyst: _UF ) ™.3)
B =Pan + Larvae weight R
- G- .
anatysi. LS .55 | 2ogglzip| 21
Larvae weight (mg) =A-B ,
SRV [0, L0|59T LT3
Weight per initial number ’ 73
fl (mg) P Ol 5alini !
i Ca/r}/r?iiiar?%\umber of larvae Oﬁ%\ 0_\90 U f)q O
Average Percent’
weight per reduction )
initial from control [ 0.627 - 3S77\
number of (%)
larvae (mg)

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

Calculations and data reviewed: éf '

Comments:
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TVA /Sequoyah Nuclear Plant, Outfall 101 - UV-treated
October 28 - November 04, 2008

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

-~
-]
aQ
[¢]
n
[3%]
. Q
>y
o
&

. Quzility Control
Verification of Data Entry, Calculations, and Statistical Analyses

Environmental Testing Solutions, Inc. , : Project number: ___»_______wss»
Reveiwed by: V!‘hﬂ
. " Not for Compliance Assessment, Internal Laboratory QC ) N : \
Coacentrativn (%) Replicate lnitisl pumber of Finat sumber of A = Paa weight B = Pan + Larvac |Larvaee weight (mg)] Weight/Swviving Mecun weight / . Coefficicnt of variation | Weight/ Initia) sumber | Mcan survival Meun weight/ TocMicicnt ul Peecent reduction from
larvae larvae (mg) weight (mg) ~A-B number of larvac (mg) | Surviviag number of (Meam weight pae surviving of lurvae (mg) (%) Suitial aumber nt | varintion ALaowugke choiral (%)
. larvae (mg) aumber afiervee) (%) . larvace (ug) e i, wtlaneal
{7
A 10 1o 14.40 19.29 4.89 0.489 0.489 . .
Control B 10 10 1464 18.80 4.16 0416 0.462 . 88 0416 100.0 0.402 R - Notapplicable
C 10 10 14.34 18.74 4.40 0.440 0.440 o -
D 10 10 14.33 X 19.35 5.02 0.502 0.502
E 10 10 13.18 18.96 5.78 0.578 - . 0.578
113% P 10 10 14.64 2078 814 0614 0612 18 0.514 100.0 0.612 38 TR
G 10 10 13.12 19.44 632 0.632 0,632
H 10 10 ) 14.12 20.34 6.22 0.622 0.622
1 10 10 14.53 19.56 5.03 - 0.503 0.503
22.6% J 1o 10 14.27 ~ 19,16 489 0489 0.551 s 0.489 100.0 0.551 (s 192
K 10 10 12.19 18.23 6.04 0.604 0.604
L 10 10 14.64 20.70 6.06 0.606 0.606
M 10 10 13.88 19.63 - 5.75 0.575 0.575
45.2% N 10 10 ) 14.28 1968 - l5v40 0.540 0.575 78 0.540 100.0 0.575 78 . 24
[¢] 10 10 13.87 19.34 5.47 . 0.547 0.547 L c
P 10 10 . 14.87 21.26 6.39 0.639 ) 0.639 X a b
Q 10 10 14.14 19.72 5.58 0.558 . 0558 |
R 10 10 14.67 20:46 5.79 0.579 . 0.579 :
72.6% - . 0.622 10.2 100.0° 0.622 (.2 -34.7
) S 10 10 15.33 21.96 663 0.663 ) . 0.663
T ' 10 10 13.44 20.32 6.88 - 0.688 . . 0.688
U 10 10 12.92 18.48 5.56 0.556 0.556
100% Y 10 10 14.86 20:‘43 351 0.557 . 0.564 48 | 0.557 100.0 ) 0.564 N 4.8 -1
] w 10 10 13.25 LEIN 541 - 0.541 0.541 .
X 10 10 14.40 20.43 6.03 0,603 0.603
Y 10 10 13.54 19.35 5.81 0.581 o 0,58}
Z 10 10 13.65 20.25 6.60 0.660 0.660 . .
100% Intak 0.627 7.5 . 100.0 t.627 . 7.5 3s.7
o ntake TAA 10 10 15.84 2176 592 0.592 0.592 R ?
BB 10 10 L1431 21.04 6.73 0.673 0.673
Outfall 101: . MSD = . Minimum Significant Difference
Dunnett's MSD value: 0.0791 PMSD = Percent Minimum Significant Diffcrence
PMSD: RS N . PMSD is a measure of test precision. The PMSD is the minimum percent dnfference between the control and treatment that can be declared statistically signiticant in o whele clffucnt tax s ity test.
Intake: . . . . -
Dunnett's MSD value: 0.0601 Lower PMSD bound determined by USEPA (10th percentile) = 12%.
PMSD: 13.0 Upper PMSD bound determined by USEPA (90th percentile) = 30%.

Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Inlulaboratmy Variability Swudy (USEPA, 200ty U\I PAL2001h).

USEPA. 20014, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chromc and Acute Whole Eftluent Toxicity Test Me‘hods Volumes ! and 2-Appendix. EPA-821-8-01-004 and EPA-821-B-01-005. US Environmenta) Protection Agency. Cimemnati. OH
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TVA/ Sequbyah Nuclear Plant, Outfall 101 - UV-treated
October 28 - November 04, 2008

- “Statistical Analyses

? Environmentai Testing Solutions, Inc. )
Larval Fish Growth and Survival Test-7 Day Growth
Start Date:  10/28/2008 Test ID: PpFRCR Sample [D: TVA / Sequoyah Nuclear Plant, Outfuall 101
End Date:  11/4/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWC\HR-EPA-821-R-02—0]3 Test Species: PP-Pimephales promelas
Comments:  UV-treated . ‘ '
Conc-% . ) 2 3 4 ) : o
D-Control 0.4890 0.4160 0.4400. 0.5020 Co
113 - 0.5780 0.6140 0.6320 0.6220 ' ’
22.6 0.5030 - 0.4890 - 0.6040 0.6060
45.2 0.5750 0.5400 0.5470 0.6390

72.6 0.5580 0.5790 0.6630 0.6880
S 100 0.5560 05570 0.5410- 0.6030

Transform: Untransformed : 1-Tailed ‘ Isolonic

Conc-% - Mean * N-Mean Mean Min Max CV% N t-Stat Critical MSD “Mean N-Mca -
D-Control 0.4618 1.0000 0.4618 0.4160 0.5020 8.778 4 ] 0.5642 1.0000
11.3 0.6115 1.3243 0.6115 0.5780 0.6320 3.846 4 -4.560 2.410 0.0791 0.5642 1.0000

22.6 0.5505 1.1922 0.5505 0.4890 0.6060 11.480 4 -2.703 2.410 0.079t 0.5642 i.0000

45.2 0.5753. 1.2458 0.5753 0.5400 0.6390 7.842 4 -3.456 2.410 0.0791 0.5042  1.0u04

72.6 0.6220 13470 0.6220 0.5580 0.6880  10.160 4 -4.880 2.410 0.0791 (0.5642 10000

100 0.5643 1.2220 0.5643 0.5410 0.6030 4.759 4 -3.121 2.410 0.0791 0.5642 RN
Auxiliary Tests Statistic "~ Critical Skew Kun
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94403017 . 0.884 . 0.12865374 - -1.2634024

Bartlett's Test indicates equal variances (p = 0.53) 4.127841 15.0862722 ' L
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChvV TU MSDu MSDp MSB MSE F-Prob dr

Dunnett's Test . 100 >100 : 1 0.07913777 0.17138661 0.01310714 0.00215657 . 0.00182693 5018

Treatments vs D-Control

Linear Interpolation (200 Resamples)

Point % 8D 95% CL(Exp) . Skew

1C05 — >100 ' - N
Iclo >100

IC15 >100

1C20 >100

1C25 >100

1C40 >100

IC50 >100

sqnltf 1002808 dettet-uv

5
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TVA /Sequoyah Nuclear Plant, Intake - UV-treated
October 28 - November 04, 2008

3¢ Environmental Testing Solutlons, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  10/28/2008 Test ID: PpFRCR TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake -
End Date:  11/4/2008 Lab ID: ETS-Envir. Testing Sol. DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 - PP-Pimephales promelas
Comments: UV-treated ' i ‘
Cone-% -1 2 3 4
D-Control 0.4890 0.4160 0.4400 *~ 0.5020
100 + 0.5810 0.6600 0.5920 0.6730
‘ Transform: Untransformed 1-Tailed [sotonic
Conc-% Mean N-Mean Mean . Min Max CV% t-Stat Critical MSD, Mean N-Mean
D-Control 0.4618 1.0000 0.4618 0.4160 0.5020 8.778 0.5441 1.0000
100 0.6265 1.3568 0.6265 0.5810 0.6730 7.455 -5.328 1.943 0.0601 0.3444) {000y
- Auxiliary Tests : Critical o . Skew TR
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) . 0.749 -0.0508746 24219774
F-Test indicates equal variances (p = 0.82) 47.4672279 - . '
Hypothesis Test (1-tail, 0.05) : MSDp MSB MSE F-Prob ar
Homoscedastic t Test indicates no significant differences 0.06008626 0.13012725 0.05428513 0.00191229 0.00178155 =~ 1.6

Treatments vs D-Control

Linear Interpolation (200 Resamples)

Point % _SD 95% CL(Exp) Skew
1C0s >100

1C10 >100

IC15 >100

- 1C20 >100 -

11C25 >100

1C40 >100

1C50 >100

sqrl] 10 28-08data i



TVA /Sequoyah Nuclear I’iant, Outfall 101 - UV-treated
~ October 28 - November 04, 2008

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

Daily Chemical Analyses

. . Project number: N 3u38
Environmental Testing Solutions, Inc. ) e e

- - . . : Reviewed by: d/_wl-’—'

Concentration |Parameter . Day 0 . Day 1 Day 2 Day 3 Day 4 : Day S Day 6
' . Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial . Final
pH (SU) 7.88 7.53 767 7.39 7.43 732 7.48 757 7.69 739 763 73] 748 716
DO (mg/L) ' 8.0 77 7.9 8.0 81 - 76| 79| 8.1 8.2 77 8O 76 78 6.6
Conductivity (umhos/cm) 297 299 302 280 295 280 B 303
Control [ \kalinity (mg/L CaCO;) - 61 .59 60 39
Hardness (mg/L CaCQ,) 85 . 96 9 87
Temperature (°C) 24.9 24.8 248 . 246 249 24.7 24.8 24.6 24.9 "24.6 24 8 R B A 2o
IpH (SW) E 787 7.46 7.69 7.38 7.46 726] - 7.49 7.54] 7.69 7.40 761 . 713 . 749 715
11.3% DO (mg/L) ' 8.0 7.8 8.0 7.9 82 75 7.9 8.0]" 8.2 7.7 8.1 77 80f
i Conductivity (umhos/cm) 274 290 -~ 300 2719 288 287 2%
Temperature (°C) ‘ 25.0 250 - 248 246 250 25.0 24.8 248 25.0 2501 7 248 AN 250 249
pH (SU) 7.86 7.46 768 738 746] . 727 - 1.50 7551 - 7.69 7.40 7.6 741 7149 716
12.6% DO (mg/L) . 80| - 78 80 78 8.2 75 8.0 8.0 8.2 77 82 17
. Conductivity (umhos/cm) 266 269 288 270 278 269 o
Temperature (°C) 25.1 24,9 248 24.6 25.0 249} 2478 249 25.0 24.7 249 24y 2490 248
pH (SU) 7.85 7.46 767 7.38 7.46 7.25 7.49 7.54 7.68 7.40 7.64 7403 7.9 716
45.2% DO (ng/L) 80 7.8} 8.0 79] 8.2 7.5 8.0 8.0 83 7.7 82 20 80
h Conductivity (pmhos/cm) 242 245 . 262 248 256 253 263
Temperature (°C) 251 247 - 249 247 1250 249 . 249 - 248 250 248 - 249, 200 21 240
pH (SU) — 7.82 745 767 132 746 7.26 7.48 _7.55 7.66 7.39 764 742 748 713
2.6% DO (mg/L) 8.0 . 738 8.0 7.9 8.2 75 8.0 8.0 3 7.7 g2 76
. Conductivity (umhos/cm) 217 . 220 233 221 227 226 3
Temperature (°C) 25.1 24.9 24.9 24.8 25.1 24.8 249  247] 25.0 24.7 2490 L |- 50l - 240
pH (SU) - 7.81 7.45 7.67 132 7.46 7.24 7.48 757 7.65 737 7.63 T 76| . 748 714
DO (mg/L) ‘ _ 80 78 81| 8.0 8.2 75 82 81]. 8.3 77 82] - 1R 8RO 66
: " [Conductivity (umhos/em) - 184 191 T 204 194 199 181 98
100% Alkalinity (mg/L CaCO;) 64 66 80
Hardness {(mg/L CaCQ,) | 87 79 83
Temperature (°C) : 25.1 249 249 246 251 - 247 249 247 25.0 24.7 25.0] - 2490 T o 247
pH (SU) 778 7.46 7.66] 736]  7.45 7.24 747 757 7.63 7.38 7.62 7450 . 7471 714
PO (mg/L) . 8.1 78] - 81 7 80 83 7.4 8.1 8.1 83| 7.7 8.2 7978 6.6
Conductivity (pmhos/cm) 170 179 196 187 194 : 193 I
100% Intake  [4)alinity (mg/L CaCO,) . 66 68 80
Hardness (mg/L. CaCO) i 81 81 64

Temperature (°C) 25.0 24.8 249 . 246 24.9 247 249 24.7 24.9 24.6 2490 1 20| 2iu 247



* awmame ) lming feranns. ac

-Species: Pimephaies promelas '
Client: TVA Sequoyah Nuclear Plant - UV.treatad

Daily Chemistry:

o~

Analyst

Concentration Parameter
CONTROL H(S.U)

" | DO (mg/L)
Conductivity
(pmhos/cm)

Alkalinity

{mg CaCO;/L)
Hardness

{mg CaCO;/L) ) )

Temperature (°C) 4.4 . "Lt\ & g .o 2 A 1 W |
H (S.U)

11.3% DO (mg/L)

Conductivity

(pmhos/cm)

Temperature (°C)
H(S.U)

'22.6% | DO (mg/l)

' Conductivity
(umhos/cm)
Temperature (°C)

pH.(S.U))

452% | DO (mgL)

" ] Conductivity

(umhos/cm)

Temperature (°C)

pH (S.U)

72.6% DO (mg/L)

Conductivity

(umhos/cm)

Temperature (°C)

’ H (S.U)

100% DO (mg/L)

- | Conductivity
(pmhos/cm)
Alkalinity
(mg CaCO5/L)
Hardness -

(mg CaCOy/L)

TR chlorine (mg/L) <0.10

Temperature (°C) as. M4 " 9.4 M. S -

pH(S.U) 1 438 e [ a3 736 | 1.4S

100% Intake | DO (mg/L) A ~ 90 FEE

Conductivi N

gimhos/cm)ty B l qC)

Alkalini .

(g Cacgjxu b

Hardness

(mg CaCO3/L) &\ 8\

TR chlorine (mg/L) < 0.10 ; <0.]0

Temperature (°C) s.0 4. ¢ 4.4 b 1 dq

' . Initial Final Initial " Final - Initial Final

Page 56 of 96 ' F PP UAWES LeaAWN 26D W+ ConFLRMED
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; innronmentai Testing etutions, (ne.

T

Species: Pimephales promelas
Client: TVAY/ Sequoyah \uc ear Plant - LV treated

Date:

10- 26-0€

| Page 57 of 96

Analyst
Concen- Parameter
tration
CONTROL } pH{S.U)
DO (mg/L)
Conductivity
_(pmhos/cm)
Alkalinity
(mg CaCO4y/L)
Hardness
(mg CaCOy/L)
‘Temperature {(°C) o .
pH (5.U2) 1. 44 154 1L9 | F.40 F. (et 143 149 2 1)
11.3% DO (mg/L) 19 8.1 1.3 2 1.1 8.0 L. v
Conductivity > 14 ] N '_QS'« o
(pmhos/cm) 2 ! 280 : 3@31‘3 4
Temperature (°C) W.g | w8 S.0 15.0 ™. & .7 S0 w .4
pH (S.U) 158 1159 IEH EREN e 1Y) -] 349 | Dt
22.6% DO (mg/L) 2.0 8.0 8.1 e § 2 - 1.7 1.9 s
Conductivity 5 -7 A Aot ' .
(umhos/cm) 210 118 R 181
Temperature (°C) 4. ¢ ™. 5.0 ol W4 247 24.9 ™ £
- [ eHGY) 4 X 1.43 1.49 | Dl
452% '} DO (mg/L) 1 8.0 (3
Conductivity
K pmhos/cm) Z'LQ 3
Temperature (°C) .1 .4 T\
pH(SU) 142 1.48 ENE)
72.6% DO (mg/L) A 1.
; Conductijvity ’ -
\ (pmhos/cm) 136
Temperature (°C) -4 . 2. 2%.0
pH (S.U.) .HE 157 1S 3.2 1 7.u2 1w 148
100% DO (mg/L) B2 <) 8.%. 17 5.2 1.9 8.0
Conductivity ) Ry P g
(umhos/cm) b (99 SEF T 198
Alkalinity ¢
(mg CaCOs/L) ~ 86
Hardness :
{mg CaCOs/L) 83
TR Chlorine. (mg/L) : <o : :
Temperature (°C) 4.9 . 5.0 247 $.0 249 | .0
pH (S.U) ‘ i 1.51 1.03 3.2y ER 145 1.47
100% | DO (mg/L) 8.\ 8.3 GF % 7 T ] 18
Intak Conductivity e - T —
¢ '_(p'mhos/cm) { Clg{ e
Alkalinity o Ay
(mg CaCOyL; i &0 AR Reata % :
Hardness % 55 el >
img CaCOy/L w4 e gt e i
TR chiorine img/L} - el TN o il EleEE B o U e A
r_’FemEerature 0T 247 244 24%.6 24 .4 4.6 5.0 | 1
Initial Final " Initial Final Initial Final Initial E[ Final

4 AAMNST FLALED oM TALATEN (DRDUCT A RCE
VALOEE 6ROV SHEET. VALDSS weke. REAN
’ vuwFst

&L\t’lﬁb
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Zavironmeniit Tesing Scictions, 'nc.

Total Residual Chlorine

{Orion Electrode Method, Orion 97-70)

Matrix: Water, RL = 0.10 mg'L
Meter: Accumet Model AR25 pH/lon Meter

Analyst

A2/

Date analyzed

lo=2% €%

Calibration:

0.10 mg/L

1.00 mg/L

Reference standard number

o IASS L

ZS5$ 29

© Laboratory control standard:

Iodide reagent: LT yR 32/

. Ac1d reagent: | -, 7 2. .

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

Reference standard

True value (TV)

Measured value (MV)

% RS=MV/TVx 100

Sample measurements:

. number (mg/L) (mg/L) (acceptable range = 90 to 110%) -
485571 0.50 0. 159 72.8 %
Duplicate sample precision: ‘
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S#D)_/Z]} x 100
number : ' - (mg/L) (acceptable range =+ 10%) -
' 'y ‘ -
0€1021:0% | <gIo) pale ban oz YW AA.
"~ Duplicate o D ;
R P | C . 0p S =

Sample Sample ID . Sample characteristics Residual chlorine
number ‘ _(mg/L)
Blank (should be =< 0.10 mg/L) £ o.00029
081621.0Z- | SN \NTAKE oale lom  leir, pordic/es o, ca 23Y

Laboratory control standard:

,No’e~' All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted.

Reference standard “True value (TV) Measured value (MV) % RS=MV/TVx 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
ZNSS579 0.50 0,452 32,9

Page 58 of 96

£

Reviewed by A

Date reviewed | Io- 28-08
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Page /O

-
~

Znvirenmentzl Testing Selutions, Inc.

Total Residual Chlorine
(Orion Electrode Method, Orion 97-70)
Matrix: Water, RL =010 mg/L
Meter: Accumet Model AR23 pH/lon Meter

Analyst | ;7w _ lodide reagent: | = /0 32/ ’
Date analyzed | , 5. 20- o _ , ' Acid reagent: | 7 12 2 o l
Calibration:
s ; 0.10 mg/L 1.00 mg/L
Reference standard number L A4RC< g LAVES L D8

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

. Laboratory control standard:

Reference standard True value (TV) Measured value (MV) " %RS=MV/TVx 100
number (mg/L) _ (mg/L) (acceptable range =90 to 110%)
T NSE5 )7 050 0.62) - 16¢. 2%
Duplicate sample precision: : . . .
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number ' ) _ (mg/L) (acceptable range == 10%
, ' S .
0£1024.0V | SGN 1O\ cleem 1 0. 00928
” Duplicate D ‘
‘l/ P : C a.,009% e e S

Sample measurements:

Sample Sample ID ’ Sample characteristics Residual chlorine
number (me/L)

Blank (should be =<0.10 mg/L) £ 0.008 726

O§1077-02-. ] SN \NTRKE tan ,clea, pathcles 1< o 00K

—r

——

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

) ‘ Laboratory control standard:
B Reference standard True value (TV) Measured value (MV) % RS =MV / TV x 100
number . (mg/L) ‘{mg/L) (acceptable range = 90 to 110%)
FASSSIT 050 0. 9558 97, 6%
N - B 4
“Page 59 of 96 Reviewed by A\

Date reviewed 10-30-0¢



\

v Total Residual Chlorine
(Orion Electrode Method, Orion 97-70)
Marrix: Water, RL = 0.10 mg/L

Meter: Accumet Model AR23 pH/lon Meter

Analyst ! P
Date analyzed H-01- OB R
Calibration:
0.10 mg/L 1.00 mg/L
Reference standard number RN SO I TINSSSTH

Laboratory control standard: i

or32)

lodide reagent:

—

Acid reagent: |-

‘

Note: For samples with a residual chlorine of > 1.0 mg/L; the calibration range must be adjusted 10 bracket the chiorine levels of the sampleé.

Reference standard

True value (TV)

Measured value (MV)

% RS=MV /TV x 100

number (mg/L) (mg/L) {acceptable range = 90 to 110%)
TNsSH19 0.50 0.5 102..9 7,
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chiorine | %RPD = {(§ - D) /{(S+D)/2]} x 100
number ' (mg/L) (acceptable range = £ 10%)
Sty cloudy W, : Y
41031 . 0} -lat-To x,ar} .Dac"’ Y / S L 0.00MLY
1 Duplicate” - D ¢0.00350 ' B

Sample measurements:

Residual chlorine

Sample ‘Sample ID Sample characteristics
number . ‘ " (mg/L)
B - —— I ————
Blank (should be =<0.10 mg/L) . L0.013)
6810310 SAN-intake -tox slighty aouﬂg“i(fml— ,potetan | 00107

/

P E———

“\\LB

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 (MYV)
(mg/L)

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

TNSSS51A

- 050

0.447

- oq 4/

Page 60 of 96

Reviewed by
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. Zavirenmentat Testing Solutions, inc.

Analyst

Date analyzed | . :-

Alkalinity

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

Titrate samples to

pH = 4.50 S.U.

Titrant normality and multiplier determination:

DY i
Page 27
. { T
Page ot
e
Time completed o 32

pH of Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized Titrant check Begin End | Total = (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 ml sample
water reference standard ml ml ml =0.25/E ' =Nx 500

=4.58.U. number number : (E) | (acceptable range=0.0180 - 0.0220) | :
R ST - - .

Aby Lot BaT5 o SNEEBq ) O G IEN RN O e TR

Laboratory control standard:

Reference standard | True value Sample Alkalinity (MV) | % RS=MV/TV x 100

number (TV) volume | Begin | End | Total | Multiplier (mg CaCO3/L) “(acceptable range
' {mg CaCOy/L) (ml) ml ml ml ) =90.to 110%)
INSS ok 100 1001,y |l as i 2 a% g 9le
Duplicate sample precision: ‘
Sample Alkalinity - %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (ing CaCOyL) {(S - D) /((S+D)/2]} x 100
number (ml) ml ml ml (acceptable range = £ 10%)

y . B R R N, S .

10-202 5| MEs1H-0 ot [ 216 (@il 5% | 16 e

' : Duplicate (B) ) i o D '

. A e (malse | L < 1cele
Matrix spike recovery:
Reference standard | Spike value Sample ) Spike alkalinity (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCO3/1)
(mg CaCO,y/L) (ml) ml ml m! .
INES Wl %o )oO - | 270 [ BL ] IS 0.5 1L

Reviewed by:

Sample alkalinity (B) - Measured spike value (MV) % R =MV /SV x 100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCO4/L) =75 to 125%)
Q O i\t\, ‘ 1 GO ({f
Sample measurements:
L Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (mb) ml ml ml Multiplier (mg CaCOy/L)
101508 MusS Hzo jcG g [452 | DY i > o
10-1¢y. U )l oo |5<¢ | se s
10900 | oow WO s2 |2 |3y 22
10320/ MmMUs 1.0 g9 8 54 )
10- 508 | S50 H20 sy 34 |33 34
~ A30ES | LESE joooy 1 12w | A8
N B0 | Jooeys Y
o 55060 J [ OB 7e N ' 939
= I ,. - Lt TE
f 98" 5201 S bl i 5 2 P s

Date reviewed:




Page

Page- “ o
O :_—r.‘\;c_nr;;:;fzslin; ;uu-mons 7n;. -
-Alkalinity B 3
(SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO;/L _
Analyst o Time ‘nitiated B
Date analyzed Titrate samples to Time completed T~ %
. ‘ : pH=4.50S.U:
Titrant normality and midtiplier determination: : .
pH f’f ‘ Normality H Normality (V) of H,S0, pH Factor or Multiplier
Dexomze_L Titrant check Begin | End | Total = (5 ml Na,CO, x 0.05)/E = (/¥ x 50000)/ 100 ml sample
water reference | -standard ml ml ml ' =N x500
=4.58.U, number number (E) (acceptable rangfﬁ)mmrr\_‘_’k
Laboratory control standard: . :
Reference standard | True value Sample - Alkalinity (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCO»/L) , (acceptable range
(mg CaCOsL) | (ml) ml ml i =90 to 110%) _
TNoS ury 100 0 135 bog Gt | 3 G G18%
Duplicate sample precision: :
. Sample ) ' Alkalinity : %RPD =
Sample Sample 1D volume | Begin | End | Total | Multiptier | (mg CaCOs/L) {(S - D) /{(S+D)/2]} x 100
number (o] (mb ml ml ml’ {acceptable range = = 10%)
= 3204 | S Wadud 5 CC g 2T | vy oa Sue
i " | Duplicate (B) . ) L ) D g <7
) A3 [ B AT - -0y DO toet e
Matrix spike recoveQ."
Reference standard .| Spike value Sample : Spike alkalinity (A)
number (SV) volume | Begin' | End | Total | Multiplier. (mg CaCO3/L)
(mg CaCOy/L) (mb) ml ml ml ‘
TWOE W jecC D Frdbl 273 {pt | 73 {@)lod PS50
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx 100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCO4/L) =75 t0 125%)
Sample measurements:
. Sample volume | Begin .| End | Total Alkalinity
Sample number Sample ID (mh) ml ml ml Multiplier (mg CaCOyL)
R BV . < (& Lt*:ﬁ“‘ﬁ‘,;-; L P o C") U i e
AT D(i\h o R 1 BT, | delog] W L W 10D AT
‘ 7 ) \ . L g o &
ool ol | kg Fopwoo | fate; e 148 137 33
48101602 | 2 92 |ina |6y s
08101§-0b J/ 3 1 RN e
jod. 0% C,’l’\cdianwcj(u. J 23 LR P I TR O 24¢
0&i0Ib.02 | z i C.e My it e “Figt
< - ] - S . .
0&) 012.071 1/ < - frt 2t M L) il
0610403 | Golde o0 | 1SS Aih 59 [t S o
AR B St (a0 - i3

Page 62 Mb—@




~1 Znavirgnementai Testing Jsiutions, inc,

Analyst { 4.~

Date analyzed

Titrant normality and multiplier determination:

. Alkalinity
| (SM 2320 B).
Matrix: Water, RL = 1.0 mg CaCO5/L

Titrate samples to

~ Time initiated
. Time complered

pH =4.50 S.U.

pH of - Normality Normality (V) of H,SO,. pH Factor or Multiplier
Deionized Titrant _\Eheth.\B\egin\J End | Total = (5 ml Na,CO; x 0.05)/F = (¥ x 50000)/ 100 ml sample

water reference standard ml [ Tmr——ml_| =0.25/E . =N x 500
=4.5S8.U. | number number (E) mw - 0.0220) T

. . ]
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 CaCOy/L) (ml) m! ml ml ) =90 to 110%)
TSy k 100 100 oy || 9% 1.2 G G3¥lc
" Duplicate sample precision: :

A ’ -Sample Alkalinity %RPD =
Sample - Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {(S- D) /[(S+D)/2]} x 100 ~
number : (ml) ml ml nl . (acceptable range =+ 10%)

T " — — : 5 n 3 — S A —
pELOIL. 02 Q’m}ls\:mujl S | jsT | BT A4 |59 .3 S5
A Duplicate (B) . P B D
‘\/ 1 S [HCS {50 L B
Matrix spike recovery:
1 Reference standard Spike value Sampie ) ) Spike alkalinity (A)
number 'S%) volume | Begin | End | Total | Multiplier {mg CaCOs/L)
(mg CaCOs/L) (m} ml ml mi .
TES G} 52 JICC | S 154 Jo E Pl e
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx IQO
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCO/L) =75 to 125%) .
- I i Nl fL
| S SNy legd® ©E)
Sample measurements: :
‘ Sample votume | Begin | End. ) Total Alkalinity
Sample number Sample ID (ml) m! ml ml Multiplier ‘ (mg CaCOy/L)
osront.od | Gobdshws gz 1] goc [ise [asled | e g
0£101%. M i 2 JJ A2 1 |28+ [/ ; ]
0&101€. 01 E | 284 (30 (43 | — 4]
1585 il
,’.’/w"‘/, -
96 1

Page 63 o

Reviewed by: FVCJL —I Date reviewed: | [LIGL€
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Page
Page | of B
* Alkalinity
(SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO/L
Analyst A, ' ' ~ Time initiated CG2R
Date analyzed | 11-©2-6% Titrate samples to Time completed T
| - pH =4.50 S.U.
Titrant normality and multiplier determination: : .
pH of ) Normality . Normality (V) of H,SO, pH Factor or Multiplier
Deionized Titrant check | Begin | End | Total = (5 ml Na,CO; x 0.05)/E = (/¥ x 50000)/ 100 ml sample
water reference standard ml ml mi =0.25/E =N x 500
=4.5S:U. | number number (E) | (acceptable range = 0.0180 - 0.0220) '
N2 |Teeatl [usssid | 00 | s | ot 0.0214 ic.9
oA 235 12 Felat j
Laboratory control standard:. ” . b-034 j’ ‘ Ie.3 ,
Reference standard { True value Sample i Alkalinity (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mgCaCOYL) | (ml) | ml ml ml - , =90 to 110%)
INSS LoF 100 10 935 338 a3 | jos Qs N o
Duplicate sample precision: - .
. Sample : : . Alkalinity %RPD=
Sample Sample ID volume | Begin | End { Total { Multiplier | (mg CaCOyL) {(S - D) /[(S+D)/2)} x 100
number {ml) m! -| ml ml (acceptable range = + 10%)
~ : . B ~Ts -
1039008 (PHS Ha20 JD |60 |58 | 58 ic.3 e
Duplicate (B) o ) D ~
A A 158% |ns |57 L 59 el R
Matrix spike recovery:
Reference standard |. Spike value Sample _ " Spike alkalinity (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCOs/L)
{mg CaCOy/L) (mD m) m) -ml ) )
B ESSEEE S0 - D0 [ 5% [l | D3 | jb.3 )10
Sample alkalinity (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCOyL) MV=A-B (acceptable range
(mg CaCOYL) =75 to 125%)
59 51 102 €lo
‘Sample measurements: ' g ' :
" Sample volume | Begin | End | Total "Alkalinity
Sample number Sample 1D (ml) ml ml m) Multiplier {mg CaCO,y/1)
10-24.060] Mits B e el |olKq 0.2 lel
1 0-25184 Jl | 1 225 278 5% R I I
0- 35 000 - 278|331 | S \ V]

. B e H . -
5391 | EEST |edz | 33 |35 |19 | A0
53373 | ¥100843 2w 105119 20
533794 T S M) |9 ar

[0-18-0% MHS YV 1o g0 (59 et

1o 2S-0 A E Z €0 153 | 5% 9

p-25-08 B TR i 57 |us|sy| — (0
Reviewed by:. Ii H@L ] Date reviewed: | 1Y-03.0¢




Page 65

N nvuonrrenul esm-c,_,nunons inc.

Anaiyst N

Date analyzed et

Matrix: Water, RL = 1.0 mg CaCOs/L

Titrant normality and multiplier determination:

" Alkaliniry
(SM 2320 B)

Titrate samples to
pH=4.50 S.U.

Page 7
Page of =
Time initiated -
Time completed e A

pHof [ -] Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized Titrant’ chec ~Begin_{ End | Total = (5 ml Na,CO; x 0.05)/E = (¥ x 50000)/ 100 ml sample
water reference standard ml mi | W — =0.25/E ' =N x 500
=45S.U. | number number ’ (E) (MWSO 0. 0220) .
I R e
Labdratory 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 CaCOy/1L) (ml) ml ml ml. : =90 to 110%)
eSS o d 100 100 h'f ] as 1.3 Ihy3 o Tl
Duplicate sample precision:
o Sample ~ Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) | {(S-D)/[(S+D)22]} x 100
number (ml) ml mi ml
10-24-0f A | Mid sV “' [T 4 ;—H K. 1C.2 - 59
: Duplicate (B) . : R
v . : L S |33 O L- %3’
Matrix spike recove
Reference standard | Spike value | Sample : Spike alkalinity (A)
number “(SV) volume | Begin | End | Total | Multiplier (mg CaCO5/1)
T (mg CaCOyL) (ml) ml ml mi
Twas e Ao o RT3 et | iv3 e
Sample alkalinity (B) . Measured spike value (MV) % R=MV/SVx 100
(mg CaCOyL) MV=A-B (acceptable range
{mg CiCOy/L), =75 to 125%)
( F 5E 52 Jral o
Sample measurements: _
) Sample volume | Begin | End | Total Alkalinity
Sample number Sample 1D (ml) ml ml ml Mutltiplier (mg CaCOy/L)
0& (0711.0\ I\/A'&&\HO\ 24 50 NS [HeFi32 n 03 Ll
0§10624.0\ Z 2 MG A7 oy Lot
0&103). 6\ 3 229 412034 o LS
oki021-0 | TWAS, v\} L NT ) co 132 132 hay Lol
0§1024.02 | z 29 lwa |30 o
0&1031-02 | 3 e 99 (36 o gk
pgioz21.0l [ TVASEN IBIUY L N9 013 |3 i Lt
0£1024-01 |z 12.C 'Hc-'L 3.2 e Lo e
Reviewed by: r MC Date reviewed: H-03



.. Envirnnmeantal Testng Solutions. (ng.

Alkalinity

S

M 2320 B)

Matrix: Water, RL = 1.0 mg CaCO5/L

A}

<. of  ”

Analyst | o , Time initiated
Date analyzed | .. 0% Titrate samples to Time completed
| | pH = 4.50 S.U.
“Titrantnormatity-and-multiplier determination: . y
pH of Normality ) Nﬁ\"“‘*’*F\I}fBrma“ty (V) of H,S0, pH Factor or Multiplier
Deionized | Titrant check Begin | End | Total = (SNrﬁ'FNafeos_xQ:.OS)/E ’ = (V x 50000)/ 100 mi sample {
water reference | standard m! ml ml =025E T = N x.500
=4.58. U | number number (E) | (acceptable range =0.0180 -.0.0220) I
Laboratory control standard: , ,
Reference stangard 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) ml ml ml =90 to 110%)
oo oo 100 9 1o leagladt | e i G197
Duplicate sample precision:
—_— Sample o Alkalinity %RPD =
Sainrple Sample ID _volume [ Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /[(S+D)/2}} x 100
" number >~ : " (mly ml ml ml : ) | (acceptable range =+ 10%)
< . S
Duplica%(‘ﬁ)\ D
. . \\
Matrix spike recovery: \\ :
Reference standard Spike value Sample \L Spike alkalinity (A)
number (SV) volume | Begin ["Bad | Total | Multiplier (mg CaCOs/L)
(mg CaCOy/L) (ml) ml ml  [™-ml ' -
: - <
k.\
Sample alkalinity (B) Measured spike value (MV) “‘\y{R =MV /SV x 100
(mg CaCOy/L) MV=A-B {zecgptable range
: (mg CaCOy/L) = 750125 /2‘31_ ‘
Sample measurements: . » :
Sample volume | Begin | End. | Total L Alkalinity
Sample number Sample ID {ml) ml ml m| Multiplier (mg CaCOy1)
o&1021- 0T YA S AJOV iNT | 50 205 327137 (yie. Loty
081024.02_ |~ N 2 B 3371 | 3eol3% oy ¢ Lo’y
0810\ - 02 1} 3 - e (399136 D 1 XC
T // o
.//
- P :
J\‘L— g
=
= T -
/‘/‘
e B

Reviewed by: W~ Date reviewed:
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Lo Envionmental Tesring Sciutions, :nc

" Analvst
Date analyzed

{ Y -
sl

\;L R

*

Total Hardness (SM 2340 C)
RL=1.0mgCaCC:L '

Titrant normality and multiplier determination:

Pége
Page | of __ 4
Time ininated | (i Z
Time completed | ¢ty

pH Factor or Multiplier

Note: If >15ml of titrant is used, .samplc must be diluted, Reviewed by: [ : V)L!L v

}

‘Titrant | Normality check Begin End | Total Normality (V) of EDTA”
reference standard ml ml m! =0.2/E - = (N x 50000)/ 50 ml sample
number number (E) (acceptable range = 0.0180 - 0.0220) =/Nx 1000
INZ30% 1TSS sl |60 |47 | 9T e.Cavt . Qo.w
: 9. 494 G4 pTRCA 2.2
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 CaCOs/L) |  (ml) ml ml ml =90 to 110%)
IS5 57 40 O lae lsira | e |39 QULe
Duplicate sample precision:
) : Sample . Hardness %RPD =
Sample Sample ID volume |- Begin | End | Total | Multiplier | (mg CaCOs/L) {(S - D) /{(S+D)/2}} x 100
number . (ml) ml mi ml v
L S : 1. . L S o
D308 | MHS WL Se |15 ez |+ | 2oL 15
\ Duplicate (B) . = 1 D g
A ‘ Lojzea |09 |4 i as - jeetle
Matrix spiké recovery:
Reference standard | Spike value Sample” - Spike hardness (A)
number (sY) volume | Begin | End | Total | Multiplier (mg CaCOy/1)
(mg CaCOy/L) (ml) ml ml l"nl : : -
INSS 511 N1y Bo . |Aw.x |37 wS 202 130
Sample hardness (B) Measured spike value (MV) Y% R=MV/SVx100
(mg CaCOy/L). MV=A-B (acceptable range
(mg CaCOy/L)’ =175 to 125%)
| | as 35 e
Sample measurements:
Sample volume | Begin | End | Total » Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
= Blank o - e »
TV=ND . (should be = 0 mg CaCO4/L) 50 327 | 3z24|0.¢ 252 N D
1045.08 My & W20 37 (1313 [ ' NSES
Vo1 8-08 4 27 2 |Bis |42 X5
A0 e | 350 Ha O 48 4551 Aac 440
104500 MNMUSH2O 4R A% |45 ai
0 S U Stz 0.0 |AX |22 ' Hepe HH
odio. 0) Fovuowod) ) 22 |4y L1 zg
04§ 10V6 02— ] 2 , I L M e ©3
ofioid: o | v o3 | L Y2 | ila ] e VI
LPHEQIY 02 (ngtfanoov}a( 45 31 111S g (3 — 1 %E

Date reviewed EO Ny




Page as

Pace e of A
reanrhenit esting fotution ac
_ Total Hardness (S.\i 2346 O)
B : , RL=19mgCaC0OyL .
Analyst ; ol _ "Time iniiated "
! Date analyzed | ... < : ' Time completed "
| Titrant hurma’lity’ and multiplier determination: v :
' " Titrant T Normulity-cheek Begin End Total __“; " Normality (V) of EDTA pH Factor or Multiplier
E reference standard - - ml ‘ml - ml B = ¥4 SN = (N x 50000)/ 50 ml sample
| number ) number. ) (E) (acceptable range =0.0180 - 0.0 ‘NZU)‘*'“N\_]LN‘( 1000 '
E Labératory control standard: , ,
; ) Reference standard True value Sample Hardness (MV) . % RS =MV /TV x 100
I number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOyL) |  (acceptable range
! (mg CaCOy/L) (ml) ml ml ml =90 to 110%)
';- INSS STH 40 N s (e 2 o 42 105l
E " Duplicate sample precision: ,
: R Sample 1 Harduness : %RPD =
: Sample Sample ID | volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(S - B) /[(S+D)/2]} x 100
I number | (mb ml ml ml ‘
B o e &_ . N~ Ve : S
0§01 O U’\a anib & 23 Ay [H44 155 1 D) 20 1<to
Duplicate (B) ° : Y D _
ﬁ \\, | i lagy = L 1G9 oo Lo
‘Matrix spike recovery:
‘ Reference standard | -Spike value Sample | Spike hardness (A)
: number . (SVy | volume | Begin | End | Total | Multiplier (mg CaCO»/L) .
. ~_{ (mg CaCOv1) (ml) -ml ml ml - - .
i | NS5 57 Bo | 25 (24 (30 ey | 2021 R0
» ‘ : Sample hardness (B) Measured spike value (MV) | % R=MV/SVx100
; o (mg CaCOs/L) MV=A-B . (acceptable range
: . (mg CaCO;/L) o =75 10 125%)
190 D6 : “teotlo
Sample measurements: '
» Sample volume | Begin | End | Total Hardness
Sample number " Sample ID ~ (ml) | oml m} mi Multiplier (mg CaCOy/L) -
_ Blank 7 . ,
TV =ND T : e
04101£. 0 @fuﬁzmnm 30 5 |30 lxs (85 ;202 | 2aC
o101, 03 | BQalds o co1 | Se %5 130k | 42
0&101bL. 0B } Z | R MU [ KO ' 240
0£I01& 0L 3 ’ 0% 427 |41 = 4R
og oM. oY God shinovez |- 2t |33 | 3 D
osroreod | | 2| 331 |34 |19 32
- logioig. oY I 3 1959 1 1.9 — 23
A
Page 68laf96 ' . ,

Note: If >15ml ofmranr is used, sample must be diluted.  Reviewed by: ‘ }ZL ] Date reviewed | /(). {4.-L€ ] .
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[N

Page . | of
! . . vf.'t‘/iv;)n_me‘"(J‘I?B_S:;(-;-;CTU;.OI‘-:, Nal e
Total Hardness (SM 2340 C)
i’ "RL=10mg CaCOyL ‘
Analvst I. AL » ' _. Time initiated e 3”
Date analyzed | 110206 E Time completed J~=,/_”!;; 7
| Titrant normality and multiplier determination:
Titrant- | Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
E reference standard ml mi m} =0.2/E ' = (VN x 50000)/ 50 ml sample
number | ~  number . (E) (acceptable range = 0.0180 - 0.0220) =Nx 1000
. k- '\ 3 : L ’ 3 D g, P
I3 NG 3o 0.0 Q. 9.0 | 0.0206 0.6
I [N A o :
Laboratory control standard: .
' Reference standard True value Sample Hardness (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Muiltiplier | (mg CaCOyL) (acceptable range
i (mg CaCOy/L) (m) | ml ml mi ' : =90 to 110%)
\NTSS5H 40 | 0 0oy lhel 20 | 206 42 jodo)
Duplicate sample precision: _ , ) .
Sample ' : . Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOs/L) {(S - D) /[(S+D)/2]} x 100
number . : (ml) ml ml ml -
A 9 7 ’ S773 . ! b D - S C}
026004 | MUS H.0 5 LY b3l | 20.6 %2
Duplicate (B) _ — . D . .
4 4 s lao |95 ] ql 1 219
Matrix ;piké recovery:
Reference standard | Spike value | Sample ‘ Spike hardness (A)
number-: (SY) volume Begin | End Total Multiplier . (mg CaCOy/L)
(mg CaCOy/L) |- - (ml) ml ml | ml '
a INES 571 - 40 56 |5 |0 bS5 | 206 [0
Sample hardness (B) * Measured spike value (MV) % R=MV/SV.x 100
(mg CaCO4/L) . MV =A-B (acceptable range -
(mg CaCOyL) . =75 to 125%)
| e o Hg.0/.
Sample measurements:
! Sample volume | Begin | End | Total - Hardness
Sample number Sample ID : (ml) - ml mi ml Multiplier. {mg CaCOy/1L)
- _ Blank : _ : ' N E ‘
! TV=ND (shouldbe=0mgCaCOL) | .~ Hb 0u | ¢oy 0 Qb | = NO
|0 24 gofy | IS 10 | Mo |ari] 4o | Qo
pasesd | | | Ahip | 222\ W 0 [ R
o asue2 J : 32.2 1305 |42 [ , %<
01808 | mUs v | Bus [How |44 | | &
I 10-25-08 A , e oo [45.2 | Yo | Az
10-15-08 B 3 Q.0 [ dd {dd | - qz.
! \0"24-0k B - 4 : du [P |42 o
fogia2n.0l | WA-saU 101 25 | 8l ngl 22 (P 81 2
. , , Lo , i 2N
I Page 69 Lio&\aa. o\ otz A 108 120 26 |+ )
Note: If >15mi of titrant is used, sample.must be diluted.- Reviewed by: [ ){L’Uv . ] Date reviewed D/ 03 o :]



) re)
: | :
Pige = of £~
g . Enwren.-v;en:alfesring Solutiont. Ing,
Total Hardness (SM 2340 C)
E , RL=1.0mg CaCIyL ‘
Analyst Al ) - : - Time initiated | ___
Date analyzed Wit 1L 746 . : Time completed T
| |
Titrant normality and multiplier determination: v _
TW-—NO::maIiL)L_c_Q_e_C}L Begin End Total Normality (V) of EDTA pH Factor or Multiplier
a reference standard . | Wl —mt—p—aml . =02E i = (N x 50000)/ 50 mi sample
number number B (E) * (acceptable range = 0.0180- 0.0220y | -~»———--—--4’£{V x 1000
Laboratory control standard: ) .
Reference standard True value Sample _ Hardness (MV) | % RS=MV/TV x 100
g : ) number (TVY) volume | Begin | End | Total | Multiplier (mg CaCOs/L) |, (acceptable range
(mg CaCOQy/L) (mb) m! ml ml : =90 to 110%)
INSs 51 40 0 |ip@ |yelzo. | 200 42 - 1050/
£ : '
Duplicate sample precision: .
: ‘ ' Sample ) Harduness : %RPD =
Sample - Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOs/L) {(S - D) /[(S+D)/2}} x 100
number | - . , (ml) ml ml ml : :
) . . A - 5 N @ S
0210\ O\ TVASW I 3| 75 | O | | 1O D 70.© QA4 e
o Dupticate (B) . ‘ D ; . . %
Matrix spike recovery:
Reference standard | Spike value " | Sample ] - Spike hardness (A)
' number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCO,/L) (ml) m!l ml- m! I
NS5 | 2o | 8 [ fue(ns] 39 [oans wo
Sample hardness (B) Measured spike value (MYV) - % R=MV/SVx100
{mg CaCOy/L) . MV=A-B ) : (acceptable range
' {mg CaCOy/L) =75 to 125%)
g <1 101.27),

Sample measurements:

. Sample volume | Begin | End | Total Hardness
Sample number | - Sample ID ) (ml) 1 mi ml ml Multiplier (mg CaCOy/L)
TV = NB—__| Blank ‘ o . N
(should be = 0 mg CaCOs/L) : -
081021 0L | TV A QN INT | o s MY 39 Hep gi
0£1024.0Z l Z | | add 364 | 4O ' 43
I ofioml.o - 13 J 3B | 3:2] 3¢ 1 M
0810271-0\ | T/ASGN IO i 45 322 1343] 21 |in 9%
I 0ki1024.01 ' z \ 34> [dwz| 19 ) 1
061031. 0" U s Iwalsedzo |4 ¢5
l 0810710 | T/A BN INTW | U Jo.2 |d2)| 3G I O
0&10294.07 |- |z e s 39 Tl
| Paze 70 A0B0D) 02 S N dHalungl 3] - (o

Note: If >15ml of titrant is used, sample must be diluted. Reviewed by: [ KQI‘L- _ | ~ Date reviewed i1-63. 1€ ]
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7-day IC,, (/L KCI)

06 -

0.8 -

0.8 F

Pimephales promelas
Chromc Reference Toxicant Control Chart -
Organism bource,_ Aquatox, Inc.

Environmental Testing Solutions, Inc.

1N
b ; T T

L | DSEPA ConlroZLimz'_z‘s. (: 2 Standard Deviations) . o .
1.0 - ' : 7

0.6 -

04 -

1.2

1.0 -

0.6 -

04+

1.2

1.0 -

0.8 -

0.4 - . : . N
! /- l 1 B S I I 1 ! Lt | I | | | | ! 1

) o o ob NG 'Q‘b o & B N o o o® o N b I\ oY Qb
3 3 - 3 s 3 3 3 \g ” \y 4 : - \'% 1 &
57 4NV o A9 oV T 0V 5 @ 6 o @ @Y @V ot o o o

Test date

7-day IC, = 25% inhibition concentration. An estimation of t_he‘c-oncentr,ation of potassium chloride
that would cause a 25% reduction in Pimephales growth for the test population.

Central Tendency (mean IC,,) '

Warning Limits (mean IC,, +£ S, Saqs)

------ Y of 9(gontrol Limits (mean IC25 + SAZS’ SA o0 OF 2 Standard Dewahons)




Pimephales promelas
Chronic Reference Toxicant Control Chart

‘@l Environmental Testing Solutions, Inc.

: . State and USEPA Laboratory Laboratory - USEPA ’ USIPA -
Test number  Test date 7-day 1Cys CT S -, Control Limits S Warping Limits Suzs Control Limits . S5 Warning Limits Sas Controt Limits (@Y%
: (g/LKCl) - (¢/LKCl) CT-28 CT+28 CT-S0 CT+Sae CT-S,s CT+Suz5 CT-S,x CT+S,s : CH- S O Sau

1 01-15-08 0.64 . - ) i )

2 01-29-08 0.64 - 0.64 0.00 0.64 0.64 0.08 0.56 0.71 0.13 050 - 077 0.24 0.39 0.88 0.29 (.35 u.Y2 0.00
3 - 02-05-08 - 0.65 © 064 0.01 0.62 0.66 0.08 057 . 0.72 0.13 0.51 0.78 - 0.24 0.40 0.89 029 033 093 0.02
4 02-12-08 0.64 0.64 0.01 0.63 0.66 0.08 0.57 0.72 0.13 0.51 0.78 0.24 0.40 089 0.29 [USY R .01
S 02-19-08 - 0.64 0.64 . 0.01 0.63 0.66 0.08 0.56 0.72, 0.13 0.51 0.78 0.24 0.40 088 029 (IR VA 0.0t
6 03-04-08 0.71 0.65 0.03 0.59 0.7t 0.08 0.57 0.73 0.14 052 - . 079 0.25 0.40 0.90 . u.2y U.50 0.93 0.04°
7 03-11-08 0.69 0.66 0.03 0.60 0.72 0.08 0.58 0.74 © 014 0.52 0.80 0.25 041 © 091 0.30 0.36 0.95 003
8 04-15-08 . 0.59 0.65 0.04 0.58 0.72 0.08 0.57 0.73 0.14 0.51 0.79 025 040 0.90 0.29 0.36 ({R2] 0.06
9 04-15-08  .0.60 064 - 0.04 0.57. 0.72 0.08 0.57 072 0.14 0.51 0.78 0.24 . 0.40 0.89 0.29 S 0.3 ovs o 006
10 05-06-08 0.62 0.64 0.04 057 0.71 0.08 0.56 0.72 0.13 0.51 0.78 . 024 0.40 0.89 0.29 0353 093 0.06
11 05-20-08 0.66 0.64 0.03 0.57 0.71 0.08 0.57 072 - 0.14 0.51 0.78 0.24 0.40 0.89 0.29 J03s - . 093 0.05
12 06-03-08 0.64 0.64 0.03 0.58 0.71 0.08 0.57 072 - 0.13 0:51 0.78 0.24 0.40 0.89 0.29 0.35 [(R] 0.05
13 06-10-08 0.76 0.65 0.04 0.56 074 0.08 0.57 0.73 0.14 0.51 079 0.25 0.40- 0.90 0.29 0.36 0.9:1° 0.07
14 08-05-08 0.69 0.65 0.04 057 . 074 0.08 058 0.73 . 0.14 0.52 0.79 0.25 0.41 - 090 .29 0.36 0.9 0.07
15 08-12-08 0.76 0.66 0.05 0.56 0.76 0.08 - 058 0.74 0.14 052 0.80 025 0.41 0.91 030 - U.36 .96 0.08
16 09-09-08 079 1067 0.06 0.55 0.79 0.08 . 0.59 0.75 014 - 053 0.81 0.25 0.41 . 092 0.30 0.3 1.97 0.09
17 09-11-08 0.59 066 . 0.06 0.54 0.78 0.08 0.58 0.74 0.14 0.52 0.80 025 0.41 :0.92 0.30 0.37 0.90 009
18 10-07-08 0.57 0.66 0.06 054 078 0.08 0.58 074 0.14 0.52 0.80 - 025 041 0.91 0.30 0.30 U.I0 0.09
19 10-14-08 0.63 0.66 006 - 054 0.78 0.08 " 058 0.74 0.14 0.52 0.80 0.25 0.41 0.91 0.30 0.36 0.95 1.0y
20 . 10-28-08 Ty 0.66 0.07 0.53 0.80 0.08 0.58 0.74 0.14 0.53 ' 0.80 0.25 0.4I 0.92 0.30 [FIVA 0.96 0.10

Nuore: 7-d 1Cy = 7- day 35% 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,5).
S = Standard deviation of the IC, values.
Laboratory Control and Warning Limits

Laboratory control and warning limits were estab]xshcd using (he standard deviation of the IC,5 values correspondm;, to lhe '10th and 251h percentile CVs These ranges are more stringeut than (e control and warntig limits
recommended by USEPA for the test method and endpoint.

S0~ Standard deviation corresponding to the 10" percentile CV. (Sp = O. 12)

S,.2¢ = Standard deviation corresponding to the 25" percemnle CV. (Spqs= 0.21)
USEPA Control and Warning Limits

S,25 = Standard deviation corresponding to the 75" percenn]e CV.( S,\ 75 =0.38) )
Sa.90= Standard deviation corresponding to the 90™ percentile CV. (S, 90 = 0. 45) . -
CV = Coefficient of variation of the ICys values.

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

Organis b 1 from Aqg L Inc.

atan 102808



Precision of Endpoint Measurements

. Pimephales promelas
Chronic Reference Toxicant Data -

+.' Environmental Testing Solutions, Inc.

Test number  Testdate OOl - ControlMean cv - CT MSD  PMSD CT

, Survival - Growth .
%) (ngflavae) O f;’;gi;"m : (%) , Grgc\):nJSOCn\l;o(l"A)) (%)  -for PMSD (%)
1 01-15-08 100 0.842 : los 0.14 17.0
2 01-29-08 ~ 97.5 0.728 0.785 5.4 8.0 0.07 9.0 13.0
3 02-05-08 100 © . 0.818 0.796 .12 77 0.07 9.1 11.7
4 02-12-08 100 0.709 0.774 2.4 6.4 0.05 6.8 10.5
5 02-19-08 100 0.833 0.786 6.1 6.3 0.13 15.5 11.5
6 03-04-08 100 0.731 0.777 6.0 : 6.3 0.07 9.0 11.1
7 03-11-08 975 0.695 0.765 5.1 6.1 0.07° 10.5 11.0
8 04-15-08 100 0.999 0.794 90 6.5 0.11 11.1 11.0
9 04-15-08 100 0898 0.806 .91 6.8 . 0.08 9.1 - 10.8
10 05-06-08 100 0.857 0.811. 4.4 6.5 0.16 182 115
11 05-20-08 100 0.844 0.814 ©19.2 - 7.7 0.16 18.8 12.2
12 06-03-08 100 0.918 . 0.823 6.1 7.5 0.09 94 - 120
13 06-10-08 975 0.724° 0.815 10.9 7.8 0.11. 15.7 122
14 08-05-08 100 0.854 0.818 153 ' 8.3 0.13 15.0 12.4
15 08-12-08 100 0.674 0.808 5.3 8.1 0.07 . 98 12.3
16 09-09-08 100 0.710 - 0.802 11.1 8.3 0.12 173 12.6
17 09-11-08 . 100 -  0.824 0.803 11.1 8.5 0.11 12.9 12.6
18 10-07-08 100 0.788 0.802 18 8.1 ~0.10 12.9 12.6
19 10-14-08 100 0.740 0.799 32 79  0.05: 7.2 12.3
20 10-28-08 100 0.586 0.788 - 65 78 0.10 17.8 12.6
Note: CV = Coefficient of variation for control growth.

Lower CV bound determined by USEPA (10" percentile) =3.5%.
Upper CV bound determined by USEPA (90" percentile) = 20%
MSD = Minimum Significant Difference

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

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

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

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxmry Test Methods, Volumes 1 and 2
Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH.

Organisms obtained from Aquatox, Inc. o - : o : atoxlO-iS-OB
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leephales promelas
Chronic Reference Toxicant Control Char‘t

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

\:;;,-If’ Environmental Testing Solutions, ine.
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. 5 ENCIP ) \\% 9 ,'0‘5 LIRSS L\ LI

o> Q\:Lg QW’“E N 0 > Q”r Q’YXX 5Q°«Aa W Qﬁ e Q("x o Q%‘G ¥ o 9\ oV e e
Test date '

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

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

Page 75-0f 96 ontrol Limits (mean Control Growth, CV, or PMSD + 2 Standard Deviations) -




¢ Ipvirormentd Tsung launossing

Fotassiam Chloride ©
(EPA-821-R-02-013
Species: Pimephaies promelas

hronic Reference Toxican: {est
3 Method 100093

[¢]
()
oy
i

PpKCICR Test Number: 17—
Dilution preparation information: Comments:
KCl CHM number: CHH 349
Stock preparation: 50 g KCI/L: Dissolve 50 g KClin I-L
Deionized water
Ditution prep (mg/L) 450 600 ALY 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: L Test information:
Organism age: S Houks oW Randomizing template: reend
Date and times organisms 10-21-08 100 Incubator iumber and n
were born between: _shelf location: 3
Organism source: Arox. Baxer P 10-21-0f Artemia lot number: 25 1004 W
\
Transfer bow! information: | pH = SU Temperature =  °C | Total drying time: 24- HeotS
L .41 . 244 Date / Time in: 1}-04-08 | 120,
Average transfer volume: 0.\3¢ Y~ Date / Time out:  1)-0508 ’b'_ZD
Oven temperature: Q' C
‘Daily feeding and renewal information:
Day Date Morning | Afternoon - | Test initiation, MHS Analyst
. . feeding feeding time renewal, or batch used
time termination time
, ¥ : — =
° lw2g.0f | | "o 100 oo 180 4
1 10-23-0d | 1D3D 130 oD 1o-18-08 A
> _liac-0f| pnrs | 0130 TR ipasobfh | G
° /0-31- 08 | 1033 14 0 leoYy 10- 25 -od A G\X
4
ol-of | iad0 130 o4 10-36-04 8] &
5 ' . .
{0208 | w30 | DO 120 18- 206 A\
MY Y | 1u3s 1ot ' K
! n-¢4-0P 1610
Control information: . Acceptance criteria | Symmary of test endpoints
% Mortality: O_'f- <20% 7-day LCs £§11. 6
Average weight per initial larvae: 0.358b 190
Average weight per surviving larvae: 0-5€bL > 0.25 mg/larvac LOEC 400
' Chv §2\.6
I1C,s 18§.&
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Species: Pimephalzs promelas , ' o PeerUR Teavumner e 2

Survival and Growth Data
Day Control " 430 mg KCI/L ‘ 600 mg KCI/L
' A B C D E F G H{ 1 1 J K L

- | > -} L] Lo L |

! iol1o |to {io|wo! /oliolreliol ol 100
: (0110 /o 4O | /o] /0 | /D ol 0 Lo (0
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Weight per initial number . . IRV TP I . s
of larvae (mg) w7 | “si‘,l’*\ v {;ﬂ,l\ L",}.;,\-J [an* C’%T} 5 0 -".:';f\' ! ,}.‘_},\‘4,.) o~
i ' 18

= C/Initial number. of larvae {7

| Average Percent - ) :
weight per reduction ! ' .

initial | from centrol 0.9806 0.567 37—70 ] 0.1 .1 7°
number of (%) : : v ' :
larvae (mg)

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

Calculations and data reviewed: &

Comments:
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Pate’ s of 3

 Species: Pimephales promeias C _ SRR T oNamber 12

Survival and Growth Data .
Day o 750 meg KCl/L 900 mg KCI/L 1050 mg XCI/L
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Analyst:

,A =Pan weight (mg : ) : .
Tray color code:: é.?"’e'\" (2.97. w.a% i13.90 WM 1.3% 13.99q HS5+ 1354 .13 14.53. 14 L0 iy
_ 14.59

B =Pan + Larvae weight

(mg) Y DU IO IO P TIPSR I B R S N

Analyst: Mol nzs) iz, fos L3850 [Saq e 354|534 | H 5

C = Larvae weight (mg) o o

AR AT sl sz s T3 e e {154 [y
ﬂ 48 -

Weight per initial number

o . . . (_\ 1o ;, /\ e ‘\\\ e AT | "::}\v N T g 0 ST SR . Nag? A :
o ZfCm/rivr?ieti(aTi)umber of larvae 53,“’\7\ ’\,‘.\«‘:} - A 7)Y ‘,:’ZE Ko ‘g,.k,,t - T ! - 13 \,Lk"{ il (e ) ¢ Uty
/ , o add

Average Percent _ ) .
weight per reduction N ) . . '
initial from control - O-Son‘ 13 -\7¢ (6} .‘43‘\ 54.27. 0-&‘ ‘ 84'%7‘
number of (%) ‘ ' : - )
larvae (mg) A

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. _ : . : ‘
R Calculations and data reviewed: &

Comments:
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Environmental Testing Solutions, Inc. -

Pimephale’s promelas Chronic Reference Toxicant Test
EPA-821-R-02-013, Method 1000.0

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

Test number:

Test dates: Octaber 280 N

Reveiwed by: {_}Y

PpRCICR #162

04, 2008 .

luitial sumber of

Cuoceatration (mp/L Replicate . Final oumbcer of A = Pan weight (mg)| B =Pun + Lurvae | Larvee weight (my) | Weight/Suniviag Mecao weigb/ Cocflicient of variativs | Weight/ Initial oumber | Meun survival | Mean weight/ uitiat Coclicient of Pereent veduction from
. KQy . larvace lurvae . weight (mg) =A-B sumber of larvae (mg) | Surviving aumber of | * (Mexn weight per wrviving of larvae (mg) (%) number of larvae variation (% cantot (%)
tarvae {mg) aunther af eveey (%) it
A 10 10 14.78 20.21 5.43 0.543 0.543
B 10 10 14.36 20.00 5.64 0.564 ! 0.564 .
5 0.586 6.5 Nat applicabl
Control c T n 1762 5084 0 0.652 0.586 6.5 0.622 100.0 ¢ Nat app l,d 3
D 10 10 13.28 19 41 6.13 0.613 0.613
E 10 10 13.83 19.35 5.52 0.552 0.552
F 10 10 14.11 19.88 5.77 0.577 0.577
. R . .5 Jagi 3.2
450 G 10 9 14.82 20.60 5.78 0.642 0.583 e 0.578 515 0.567
H - 10 10 13.06 18.67 5.61 0.561 0.561
N I 10 10 13.02 18.69 5.67 0.567 0.567
; J 10 10 13.59 19.06 547 0.547 0.547
S . W8 .51 . 0.7
.600 K 7o 3 Ta.4a 1867 423 0329 0.591 149 0433 92.5 0.547 174 v
L 10 9 14.02 2051 6.49 0.721 0:649
M 10 9 12.82 17.61 4.79 0.532 0.479
N 10 10 14.98 21.25 - 627 0.627 0.627 w
750 0.622 X .5 .509 15 3.1
0 10 7 13,96 1867 a7l 0673 10t 0471 5 03 o :
P 10 - 7 14.46 19.05 4.59 . 0.656 0.459
Q 10 4 1438 - 16.38 2.00 1.500 0.200
R 10 5 13.89 16.57 2.68 0.536 0.268 - <
. g 0.503 6.4 47.5 0.239 12.7. 59.2
900 S 10 5 14.59 17.16 2.57 . 0.514 - 0.257- [ :
T 10 S 13.54 15.84 2.30 0.460 0.230 —
U 10 1 14.23 14.87 0.64 0.640 0.064
A\ 10 2 14.53 15.54 1.01 0.505 0.101 : :
1050 W 10 3 12.00 15.54 1.54 0513 0.525 159 0.154 17.5 0.091 33 . B2
X 10 [ 14.14 14,58 0.44 0.440 ’ 0.044
Dunnett's MSD value: 0.1043 MSD = Minimum Significant Difference
PMSD: ’ 17.8 PMSD = Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatinent that can be declared statistically significant in a whole efftuent toxicity test.
Lower PMSD bound detenmined by USEPA (10th percentile) = 12%. ’ )
Upper PMSD bound detennined by USEPA (90th percentile) = 30%.

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

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Shart-tenm Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes | and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01 -005. \US Environinental Protectivn Agency Cincinnati, O

Qrganisms obtained from Aquatox, Inc.

atga 10-28:08
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Statistical Analyses

«wf Environmental Testing Solutions, Inc.

Larvai Fish Growth and Survival Test-7 Day Survival

Organisms obtained from Aquatox. Inc.

Start Date:  10/28/2008 _ Test 1D: PpKCICR Sample ID: REF-Ref Toxicant
End Date:  11/4/2008 o Lab ID: ETS-Envir. Testing Sol. ' Sample Type: KCL-Potassiumn chloride
Sample Date: [ : Protocol: FWCHR-EPA-821-R-02-013 ~ Test Species: - PP-Pimephales promelas
Comments: i )
"Conc-mg/L 1 2 3 K
D-Control 1.0000 1.0000 1.0000 1.0000
450 1.0000 1.0000 0.9000 1.0000
600 + 1.0000 1.0000 0.8000 0.9000
750 0.9000 11,0000 0.7000 . 0.7000
900 0.4000 0.5000 0.5000 0.5000
1050 0.1000 0.2000 0.3000 0.1000
‘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 . { 40
450 0.9750 0.9750 1.3713 7 1.2450 1.4120 5.942 4 16:00 10.00 i 40
'600 0.9250 0.9250 1.2951 1.107M 14120 11.347 4 14.00 10.00 3 40
750 0.8250 0.8250 1.1608 0.9912 14120 17.825 4 12.00 10.00 7 40
*900 - 04750 0.4750 0.7602 0.6847 0.7854 6.622 4 10.00 10.00 21 40
*1050 0.1750 0.1750 04217 0.3218 - 0.5796 ©29.582 4 10.00 10.00 33 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) . 0.96270359 0.884 0.12251881 0.07880166
Equality of variance cannot be confinned : :
Hypothesis Test (1-tail, 0.05) NOEC . LOEC ChV TU
Steel's Many-One Rank Test 750 900  821.583836
Treatments vs D-Control ) .
) L . Maximwn Likelihood-Probit L .
Parameter Value - SE - 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 8.99516854 1.26542412 6.51493721 11.4753999 0 6.5280808 7.81472778 0.09 2.94300923 0.11i17079 4
Intercept -21.472864 3.69736461 -28.719699 -14.226029 .
TSCR
Point Probits. - mg/L 95% Fiducial Limits
ECOI 2.674  483.48978 389.172926 549.252679
ECOS 3.355  575.63813. 493.057452 632.425785
EC10 ) 3.718 631.739647 . 558.367087 682.984696
EC15 3.964 672.648407 606.421898 720.344523
EC20 4158 707.042528  646.71135. . 752.4602
EC25 4.326 737947854 682.481552 782:205752
EC40 - 4.747 821.948177 774.797303 870.093762
ECs0 5.000 877.019469 829.55876 935.129
EC60 5.253 935.780601 883.109836 1010.80758
EC75 5.674 - 1042.30013 971.791044 1159.98544 ~
EC80 '5.842 1087.85981 1007.70304 1227.18709
EC85 6.036 1143.48471 1050.48901 1311.38658
EC90 6.282 1217.53181 1106.07161 1426.66922 )
EC95 6.645 1336.1921 1192.70601 1618.06819 . ’ .
EC99 7.326 1590.85723 1371.48327 -2052.73137 - ’

atox 10 28-08
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w Environmental-Testing Sclutions, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Test 1D:

Organisms obtained from Aquatox, Inc.

Start Date:  10/28/2008 PpKCICR Sample ID: REF-Ref Toxicant
End Date:  11/4/2008 - 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: ) . : -
Conc-mg/L 1 » 2 - 3 4 g
D-Control 0.5430 0.5640 0.6220 0.6130
© 450 0.5520 0.5770 0.5780 0.5610
600 0.5670 0.5470 0.4230 0.6490
750 0.4790 0.6270 0.4710 0.4590
900 . 0.2000 1 0.2680 0.2570 0.2300
1050~ 0.0640 0.1010 0.1540 10.0440
i Transform: Untransformed 1-Tailed " [sotonic
Conc-\mg/L Mean - N-Mean Mean Min . Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.5855 1.0000 0.5855 0.5430 - 0.6220 6.509 4 0.3853 1.0000
450 -0.5670 0.9684 0.5670 0.5520 0.5780 2.236 4 0.406 2.290 0.1043 0.5670 .9684
600 0.5465 0.9334 0.5465 0.4230 0.6490 17.093 - 4 0.856 2.290 0.1043 (.5465 0.9334
750 - 0.5090 - 0.8693 0.5090 0.4590 0.6270 15.539 4 1.680 2.290 0.1043 0.3000 0.8693
900 ¢ 0.2388 0.4078 0.2388 0.2000 0.2680 12,720 4 : ) 0.2388 0.4078
1050 - 0.0907 0.1550 _ 0.0907 0.0440 0.1540 53.254 4 0.0907 1.1550
Auxiliary Tests . Statistic Critical Skew Kurt:
Shapiro-Wilk's Test indicates normal distribution (p > 0.01 0.94647986 0.844 0.24683066 1.28466351
Bartlett's Test indicates equal variances (p = 0.04) 8.28880119 11.3448668 ‘ '
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 750 >750 0.1042998  0.178138 0.004302  0.00414883 0.41126868 312
" Treatments vs D-Control :
. o B Linear Interpolation (200 Resamples)
Point mg/l. SD 95% CL(Exp) . Skew . N
1C05 528.84 118.50 171.14 . 891.05 -0.2714
IC10 678.20 81.73 406.86 823.15 -0.4723
IC15 756.29 53.17 47375 798.03 -1.6249- )
1C20 772.53 22.83 690.60 810.16  -3.1449
1C25. © . 788.78. 13.72 744.57 822.58 -~ -0.0595
1C40 837.53 9.24 808.29' 860.09  -0.0603
1C50 870.03 - . 7.66 845.69 . 890.11 -0.0839

atox 10-28-08
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Species: Pimephules promelas

: meer 17

Daily Chemistry:

Analyst

Concentration

Parameter

CONTROL

pH (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity
(mg CaCOy/L)

Hardness ,
(mg CaCOy/L)

Temperature
Q).

450 mg KCIL

“pH (S.U.)

e\

DO (mg/L)

Iy . o | vg | 73

Conductivity

. (umhos/cm)

Temperature
CC).

.8 s

600 mg KCVL

 pH (§.U)

110 .50

DO (mg/L)

A 1.9

Conductivity
(umhos/cm)

Temperature
€9

IR

750 mg KCVL

pHE.U)

I 1.0

DO (mg/L)

i NN

Conductivity
(pmhos/cm)

Temperature
49

900 mg KCV/L

pH (S.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature

69

1050 mg
KCVL

pH (S.U)

{ DO (mg/L)

Conductivity
(pmhos/cm)

1940

Temperature
(o)

24.8

STOCK

Conductivity

Foou (&

Page 82 of 96

(umhos/cm)

Initial




Ireenmenty

) TRTING Soiutions,

Species: Pimephuies promelus

Page 83 of 96

Analyst
Concentration | Parameter .
CONTROL | pH (S.U)
: DO (mg/L)
Conductivity
(pmhos/cm)
Alkalinity
(mg CaCOy/L) ~
Hardness
(mg CaCOy/L)
Temperature
¢S ;
pH (S.U) 7.57011%8 | 118 k42 702§ 143 [ 153 | Q24
A DO (mg/L) £0 8.0 | g P EL S 11 | ke
450 mg KCUL | Conductivity Y : : o , X
(umhos/cm) 1060 1610 oo - 1OL0
Temperatwre | o4 ] g | g A | w7
pH (S.U) .09 | 1) 1.8{
. DO (mg/L) w0 8.0 8.2
600 mg KCV/L | Conductivity - > G A : 29
(umthos/em) FZag0 1320
Temperature B\ Tod &
0) W.$ 2§
: : H(S.U) 10O 10) 183
750 mg KCI/L | DO (mg/L) G0 8.0 8.3~
Conductivity < i ey
{pmhos/cm) . 5 1550 ,
RE B I Rt 2.8
H(S.U) 730 1ws 1 183 1K 1| F 3 |- 150 g By
DO (mg/L) RO B.O | 8.3 75 | %50 15 | 7.8
900 mg KCVL | Conductivity § = - n ’ ' o S an;
’ - | (umhos/cm) 160 : 1800 : l:Go : 1820 L
corperatire ol g | 24 Wg | M| wg | e | oagr | W
pH (SU) 263 | que | 185 [Tk |3 ] 153 ] 103
, DO (mg/L) 4 8.0 8.2 7.5 F0D 1.5 1
1080 mg- Conductivity 72 N o
KCVL (umhos/cm) e 2'050 retc ok 10V
Pt e | wa | we | g | 2T W | 24
STOCK Conductivity | ———¥ § 55 T ! g |
’ (pmhos/cm) , —1p : : T
Initial Final Initial Final Initial Final Initial

4 PO JAWES REAMAITED DL T MeTe
' CALLARATION D™UET.
~NaWweS ConFrLmed.



Cerzodaphma dubia
Chromc Reference Toxicant Control Chart

+F Environmental Testing Solutions, inc.

S S T T ' e e A B S E—

tap USEPA Control Lzmzts (i 2 Sz‘andard Devzatzons)
1.12 -

110 F.
1.08 -
1.06 -
1.04
1.02 |

2.5
20

1.5 -

ol _ — T | -

0.5 = o T x | 4.

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

1.4.I[,,.[r;.l.,ryll'YI._
13 -
12}
L1 -

1.0 -

0.9

! | £ L 1 | 1 i 1 L1 1 i 1 i 1 i L
0.8 VAN SRS\ (SN L I 4 ST B SRS 4 B\ (SN S LI\ LI\ L IR\ S\ S
0% :), Q- A~ 5, P (% (% (% ) Q- % :_’— A Q" (% -
& oV @AY @Y T o T (T (S oY @ W Y S

Test date

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

— — - Central Tendehcy (mean IC,;)

_ - Warning Limits (mean IC,, + SM'O or S, )

Page 84 of dgontrol Limits (mean1C £ S, .., S, 4, or 2 Standard Deviations)
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Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

B

,,/ "EnviiqnmentalTesting Solutions, inc. . . )
: State and USEPA ) Laboratory ) Laberatory USEPA : USEPA

Test number  Test date  7-day ICy4 CT S Control Limits San Warning Limits - Saas Control Limits Saus Warning Limits Sase  Cownrsl Limits v
: (g/L NaCl) (g/L NaCl) . CT-2S CT+2S8 CT-8x10 CT+S844 : CT-S.3s CT+S,5s CT-Sp3s CT+S,5s CT-Sayn Oy Sy
1 05-08-07 . 110 . :
2 © 06-05-07 - 1.10 1.10 0.00 1.10 1.10 0.0% 1.01 1.18 0.19 0.91] 1.28 0.49 0.60 159 068 (.42 178 0.00
3 07-10-07 1.06 1.08 1002 1.04 1.13 0.09 1.00 1.17 0.18 0.90 1.27 0.49 0.60 1.57 067 0.41 175 . 002
4 . 08-07-07 T 110 1.09 0.02 1.05 1.13 0.09 1.00 .17 018 0.90 1.27 0.49 0.60 1.58 0.67 041 1.76 0.02
5 09-05-07 1.08 1.09 0.02 1.05 112 0.09 1.00 1.17. 0.18 0.90 1.27 0.49 0.60 1.57 0.67 041 1.76 0.02
6 10-02:07 1.06 .08 002 104 - 112 7 009 1.00 ° 1.17 ™ 0.18 0.90 1.27 0.49 0.60 1.57 0.67 0.41 1.75 0.02
7 11-06-07 1.06 1.08 0.02 1.04 1.12 0.09 0.99 1.16 0.18 0.90 © 126 0.49 059 1.56 0.67 0.41 175 - 002
8 11-06-07 1.07 1.08 0.02 1.04 111 0.09 0.99 1.16 0.18 0.85 1.26 0.48 0.59 1.56 . 0.67 U Al 175 0.02
9 12-04-07 1.07 1.08 . 002 1.04 1.11 0.09 0.99 1.16 0.18 0.89 1.26 0.48 0.59 1.56 0.67 Ul WA 0.02
10 01-08-08 1.09 1.08 0.02 1.05 1.11 -0.09 0.99 1.16 0.18 0.90 1.26 0.49 0.59 1.56 0.67 0.41 115 - 0.02
11 - 01-08-08 1.09 - 1.08 0.02 1.05 111 0.09 0.99 1.17 0.18 0.90 1.26 0.49- 0.59 1.57 0.67 04l 1.75 0.01
12 02-05-08 1.07 1.08 0.02 1.05 I.11 0.09 0.99 1.17 0.18 0.90 126 0.49 0.59 1.56 0.67 041 B AEE 0.01
13 - 03-04-08 107 - 1,08 0.02° 1.05 LIt 7009 099 1.16 0.18 0.89 C 126 0.49 0.59 1.56 0.67 0.41 175 0.0
14 - 04-08-08 1.07 1.08 0.01 1.05 I.11 0.09 0.99 1.16 0.18 089 . 1.26 0.48 0.59 1.56 0.67 0.41 b7s 0.01
15 .05-06-08 1.06 " 108 0.01 1.05 11T, 0.09 0.99 1.16 0.18 089 126 0.48 0.59 1.56 0.67 041 174 0.01
16 06-03-08 IS 1.08 0.02 1.05 111 - 0.09 0.99 1.16 0.18 0.8 1.26 0.49 0.59 1.56 0.67 0.41 1.75 0.02 .
- 17 07-08-08 1.07 1.08 0.02 1.05 IBA 0.09 0.99 1.16 0.18 © 089 . 126 . 048 0.59 1.56 067 - 041 1.75 0.01
18 08-05-08 1.09 1.08 0.02 1.05 11 0.09 0.99 1.16 . 018 0.90 1.26 0.49 0.59 ©1.56 0.67 041 175 0.01
19 09-09-08 1.10 - 1.08 0.02 1.05 1.1 0.09 0.99 1.17 0.18 0.90 C 126 049 059 o157 0.67 0.41 L7 u.01
20 10-07-08 109 1.08 0.02 1.05 1 0.09 0.99 1.17 0.18 090 ~1.26 ' 0.49 0.59 1.57 0.67 0.4) 175 0.01
Note: 7-d 1C,5 = 7-day 25% inhibition concentration. An estimation of the concemranon of sodium-chloride. that would cause a 25% reduction in Ceriodaphnia reproduction for the test population.

CT = Central tendency (mean 1Cy;).
. 8= Standard deviation of the ICys values.
Laboratory Control and Warning Limits

Laboratory control and warning limits were establlshed using the standard deviation of the TCys values corresponding to the 10th and 25th percentile CVs These ranges are more stringent than the controt and warning
limits recommended by USEPA for the test method and endpoint. : : ’

Sann= Standard deviation conespondmg to the 10 percentile CV. (Sa1e=0.08)
p Al

Saas = Standard deviation correspondmg to the 25 percentile CV. (S5 =0.17)
USEPA Control and Warning Limits

Sass = Standard deviation correspondmg to the 75"' percentlle CV. (Sp45=0.45)

Sase= Standard deviation corresponding to the 90" percentile CV. (Sa g0 =0.62)
C_V = Coefficient of variation of the 1C,s values.

v

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applicatior)s Under the Naﬁonal Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmentd] Protection Agency, Cincionati, OH.

turtox



Precision of Endpoint MeaSur'ementS |

Ceriodaphnia dubia
Chronic Reference Toxicant Data

Environmental Testing Solutions, Inc.

CTeSt pestdate Conwol  ComtrolMean o, cv CT MSD  PMSD CT

number ] Survival . Reproduction . : R

' ‘ : for Control Mean for Control .

(%) (offspring/female) Reproduction (%) Reproduction ‘ (%) for PMSD (%)
(offspring/female) . CV (%)

1 05-08-07 100 32.0 8s - 27 84
2 06-05-07- 100 284 302 75 8.0 2.5 8.7 . 86

3. 07-10-07 100 29.3 299 6.0 7.3 2.5 8.5 - 85
4 08-07-07+ 100 287 29.6 7.5 7.4 2.9 10.0 89
5 09-05-07 100 297 - _ 29.6 57 7.0 25 8.4 8.8
6 10-02-07 100 '29.5 ‘ 29.6 94 74 24 8.2 8.7
7 11-06-07 100 28.0 29.4 61 72 2.5 8.8 87
8.  11-06-07 100 30.4 29.5 5.6 7.0 22 7.2 8.5
9 12-04-07 100 318 298 5.5 69 25 79 8.5

10 01-08-08 100 30.3 - 29.8 66 6.8 22 7.3 83
8 01-08-08 100 31.8 © 300 49 6.7 24 77 83
12 02-05-08 100 31.3 . 30.1 64 . 66 28 - 91 83
13 03-04-08 100 315 302 80 6.7 27 85 - 84
14 04-08-08 100 © 296 . 7302 7.7 6.8 2.6 8.8 8:4
15 . 05-06-08 100 Co321 303 6.3 - 6.8 2.5 79 8.4
16 06-03-08 100 30.5 : 303 7.9 6.8 3.0 99 . - 85
17 © 07-08-08 100 309 30.3 6.7 6.8 2.4 7.7 84
18 . 08-05-08 100 29.4 : © 303 7.9 69 22 7.6 8.4
19 09-09-08 100 28.3 302 .85 7.0 3.0 . 105 85
20 10-07-08 100 32.4 © 303 72 7.0 2.7 8.4 -85 -
Note: . CV = Coefficient of variation for control réproduction.

LowerCV bbund determined by USEPA (10" percentile) = 8.9%.
Upper CV bound determined by USEPA (90th percentile) = 42%
MSD = Minimum Significant Difference :

PMSD = Percent Minimum Significant Difference ‘
PMSD is a measure:of test precision. The PMSD is the mininium percent dxfference betweéen the comrol and treatment that can -

be declared statistically significant in a-whole efﬂuent toxicity test.
Lower PMSD bound determined by USEPA (10 percentile) = 13%.

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

USEPA. 2000. Understandmg and Accounting for Method Variability in Whole Effluent Toxmty Apphcatzons Under the Natxonal Pollutant Dlscharge
Elimination Program. EPA-833-R-00-003: US Environmental Protection Agency, Cincinnati, OH.

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

10-07-08
Page 86 of 96 -



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 Significant Difference
(PMSD) PMSD is the minimum significant dlfferencc between the control and treatment that can be
declared statistically significant.

— — - Central Tendency (mean Control Reproduction, CV, or PMSD)
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Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia

CdNaCLCR #: &0

Dilution preparation-information: Comments:
NaCl CHM number: LAV 20 - ’
Stock preparation: . 100 g NaC¥/1 (dissolve 50 g NaCl in 500 ml
1 deionized water)
Dilution prep (mg/L) 600 800 .| 1000 1200 1400
Stock volume (mL) 9 12 15 18 21
" Diluent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) 1500 1500 1500 1500 1500
Test organism source information: ' ' ‘| Test information:
Organism age: R < 24-hours old . Randomizing template color: &Le
Date and times organisms were born 110:06-08 154210 NaS | Incubator number and shelf E
between: location: -2C\
Culture board: 0% 30-0& A
Replicate number: | ! RN 5 6 78 i 10 8 YWT batch: . ]
Culture board cup number: | \ {2 AI5[&% ‘\ WwWine | MY ad) 0410 8
Transfer bowl information: | pH= .88 SU  Temperature = 34 .8 ° °C “} Selenastrum batch: 09 23-0¢"

|

Daily renewal information:

Day Date Test initiation and feeding, | MHSW Analyst

renewal and feeding, or batch used
termination time
O lwonos | oS oot | -l
: 10-0€-0€ ' - Xe) 51 loroyof & J}\
2 10:04-0§ 013% : 10-04-6 C‘(‘
3 -~ . .
10-10-08 014S Io-0k-OF A
Z :
16-11-08 ageS n-0d-0dA | A
3 70-12-08 QA ' 10-09-0¢ A | A\
¢ lroiz-o6 081S —H* | A
’ 70-14-08 -
Control information: ' ’ . Acceptance criteria Summary of test endpoints:
% of Male Adults: o' <20% 7-day LCs Y1400
% Adults having 3" Broods: /oo, 2 80% NOEC 1000
% Mortality: ol <20% LOEC ' 1200
Mean Offspring/Female: 22.Md 2 15.0 offspring/female ChvV 109 M
% CV: . : .20 <40.0% ICs 109%.8

Page 88 of 96



Page 2 cf6

8o

Page 89 of 96

Species: Ceriodaphnia dubia CdNalLCR =
CONTROL ' " Survival and Reproduction Data
. Replicate number '
Day 1 2 3 4 5.1 6 | 7 8 9 10
1 Young produced O 0O ®) O O O O O O o
Adult mortality | L O . L O W | SR I -
2 Young produced o ®) o) e @) a) O 'e) O O
Adult mortality _ w | L] C (U C [
3 Young produced O O (@) (@) @) O O O O | O
Adult mortality O U] o] v T ] Wy
4 | Young produced S s A -\ “ S| M 'S s S
Adult mortality o . “ “ | W I C_ _ |- —
5 Young produced 2| v 110 13 (3 4 Itz 1o 1L
Adult mortality L. W L LU — L\ | N R L -
6 . Young produced | {1} \ § 19 W b V & 1S 16 | ie
“ Adult mortality (- LW I S \ L | (- L T
7 Young produced [ ee— H
| Total young produced | 34 2o 28 ) a\ al as 23 33 3y | 35. .
Final Adult Mortality _ — L N (- — — [ - — —
X for 3" Broods ) | x| )X < | s Ixe [ [ o= | =<1
Note: Adult mortality (L =live, D = dead), SB = split brood (smglc brood split between two days), CO = carry over (offspring
carried over with adult during transfer). . ] o
’ Concentration:
% Mortality: o7. .
Mean Offspring/Female: 32.4
600 mg NaCl/L * Survival and Reproduction Data
Replicate number . - :
Day 1 2 3 4 5 6 7 8 9 10 .
1 Young produced (@) O . Q @) @) @) &) O Q o) !
Adult mortality. I S _ | - - — . |
2 Young produced O O Q10 - O O @) (@) O O ‘
Adult mortality o ol ol e |ow LS o G
3 Young produced D o | O O O Q Ol .0 (S} O '
Adult mortality Ll L L__ [WEURE [ W | (- - |
4 Young produced b ! S s o L\ S s [u Jq s I
Adult mortality C - |- (- L - | - — [ A U
5 Young produced A {2 1D v | 1\ LY V2 | Vv 10
Adult mortality ol W] U uu L - | L
6 Young produced 18 S i\ S 11 (i 1o (") 16 11
Adult mortality | W AR | | . | . (W [ | . —

7 ~ Young produced - ’ ] B
Total young produced 381321 79! 33| a4y |3b |34 | 32 32 |'3L
Final Adult Mortality | L |4 (- [ | L - -

Note: Adult mortality (L =live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offsprmg
carried over with adult during transfer).
Concentration:
% Mortality: : 07,
Mean Offspring/Female: = | 3% b
% Reduction from Control: | 0.6 7,




Species:
800 mg NaCl/L

Ceriodaphnia dubia

Survival and Reproduction Data

CdNaCLCR#: &y

‘Replicate number

Day 1 | 2 3. 4 5 6 7 8 | 9 10 |
1 Young produced O . O O O O O O o O @)
Adult mortality [ (- (S I o — | L
2 Young produced o O 0 o) @) O O ©) Q) ©)
Adult mortality __ [ (- ]| - L_ - | I
3 Young produced . 0 O @) O (@) (®) 0O O O O
Adult mortality . L\ | | _ A LU W I
4 Young produced (| < s L .| Y G’ S S S
Adult mortality w w ol W ) - L\ I W S N ]
5 Young produced |y 3y 14 1\ 1010 13y V2l v |2 vl vy
Adult mortality | (. L — [ R U N U e LU
6 Young produced 11 11 L & b '~ N 0 NS i1 l‘-‘
Adult mortality L (W | — | (- . AN 1 1 S~
7 Young produced - : —3{.
Total young produced bq a3 EXNY 30' 3 { a0 3 '3 5\_‘ ) 30
Final Adult Mortality L - (W - (- _ [N L
Note: Adult mortality (L = live, D = dead), SB = spht brood (singlc brood split between two days) CO = carry over (offspring '
carried over with adult during transfer). .
Concentration:
% Mortality: 07,
Mean Offsprmg/Female 320.3
% Reduction from Control: | @ .}7

1600 mg NaCl/L

Survival and Reproduction Data

Replicate number

Pége 90 of 96

Day ) 1 2 3 4 5 - 6 7 8 9 10
1 Young produced (@) O | O Ol O O1L 0O O @ O
Adult mortality L (- o | — | S I W _ — L
2 Young produced ) O O Q O O O O O O
Adult mortality - Ll o e i L | C | L
3 .| Young produced 0 Ol O &) ol &) ) o @] o )
Adult mortality (- - .\___' v | (- L — w | w_
4 Young produced ol S | S | W\ S| S 4 | o
v Adult mortality ol [ - | L _ (. —
5 Young produced 133 1D 2 10 i1 13 '3 121 10 10
Adult mortality . | w | |- (U (W L A (U L
6 "Young produced LRSS (1S Y 171 WM ad s [ 8 ‘? '
Adult mortality |l L |w L [ W I [ | S
7 Young produced : : . : I X
Total young produced 20 30 3 2 L | 3L 32 32 {32 294 24
Final Adult Mortality L U (- [ — - L Ly
Note: Adult mortality (L =live, D = dead), SB = spht brood (single brood split between two days), CO = carry over (offsprmg :
carried over with adukt during transfer).
' Concentration:
% Mortality: o)A
Mean Offspring/Female: 0.8
% Reduction from Control: | 4.8%,
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Species: Ceriodaphnia dubia CdNaCLCR #: __ &D
1200 mg NaCl/L o Survival and Reproduction Data
‘ Replicate number ~
Day 1 2 [ 3 [ 4 5 6 7 ] 8 9 | 10
1 Young produced ol-0O O O O S Ne O O O
Adult mortality A W I W A W (V- [ — | L
2. Young produced O 0O @) O 0O O O ) O[O
Adultmortality | \_ | L_ | ‘ | L_ | ‘_ [ U I B W
3 Young produced ) o &) ) O] () O e Q
Adult mortality | U S N I N (s W O U S U (W | W e
4 . Young produced (S RN 3|4 < 9 - 9 3 "-\
Adult mortality (W — | L _ | - | W P L I I
5 Young produced Y 1 < 1 0 o (S | .8 10| 9
Adult mortality w | w - (. (U — (W AT
) 6 Young produced PO 0 S S & S O ! /0 S | S
Adult mortality w | U ow | - | W [ S B N
7 Young produced — — ' —— o
Total young produced 203 [ | /s || 23] 18 | Aoy
Final Adult Mortality [ _ - | - _ (- _ | [ - [
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two, days), CO = carry over (offspnng
carried over with adult during transfer). )
Concentration:
% Mortality: O7,
Mean Offspring/Female: ST |
. _ % Reduction from Control:. | 47.24.
1400 mg NaCVL ‘ Survival and Reproduction Data A
’ : Replicate number »
" Day ‘ 1 I E q 5 5 7 8 9 10
1, Young produced | () ®) O O @) O 1O O : O O
Adult mortality Rl i I Sty O WU [ ) N G g = I
2 Young produced OL 0 | O Q O O O O Q10
Aduit mortality — (I R U Y - _ - - | - —
3 Young produced O 0O ) @) (@) O O O (@) O
admemortality s || ] Uf L4 O U o Ll O]
4 Young produced < > i S| T "‘\ 2 14 4 S
"'Adult mortality w1 o — [ L\ _ | | — .
5 Young produced | 2 o) S \ 3 < b L2
Adult mortality (U [ B L S S -
6 Young produced o O \ O O Ne) e} OT- (@) 5
Adult mortality | | L | “—] “— | | = |
7 Young produced e 4
Total young produced & < S & 3 7 3 & 10 IHe)
Final Adult Mortality [ ) - - L ey S I 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: 3
% Mortality: o
. Mean Offspring/Female: (")
 Page 91 of 96 ’ » ~ | % Reduction from Control: | 79.3%
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‘:3 Environmental Testing Solutions, inc.

: Ceri.o'daphnia dubia Chronic Reference Toxicant T_est
EPA-821-R-02-013, Method 1002.0 ’

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

Test number:

. (dNa(I(R#S()

()Lluhu 07-13, 2008

Test dates:
"Reveiwed by: r q/wq,-\_,
Concentration Replicate number Survival | Average reproduction Coefficieat of Percent reduction from
! i 2 H . variativa (%) control (%)
(mg/L NaCl) 1 2 3 4 5 . 6 - 8 9 10 (%) (offspring/female) ;
Control 34 36 28 31 31 35 33 32 . 31 33 100 324 7.2 " Not applicable
600 38 32 29 33 34 30 34 32 32 32 100 32.6 7.5 -0.6
800 34 36 34 30 31 30 32 32 34 30 100 323 6.5 U]
1000 30 30 32 30 32 32 32 32 . . 29 29 100 30.8 43 4.9
1200 21 13 13 19 19 13 1 23 18 21 100 171 247 47.2
1400 8 S 5 8 3 7 3 8 10 10 100 6.7 38.6 79.3
Dunnett's MSD valllue: MSD = Minimum Significant Difference

PMSD:

PMSD =

- Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent dlfference between the control and treatment that can be declared statistically

significant in a whole effluent toxicity test.

Lowef 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 perccntxle respectxvely, of PMSD data from EPA's WET Inlulabux atory

Vanablhty Study (USEPA 2001a; USEPA, 2001b)

USEPA. 20013 2001b. Final Report: Interlaboratory Variability S!udy‘ofEPA Shon term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2- Appendzx EPA-821-B-01-004 and EPA-821-8-01-005.
US Environmental Protection Agcncy, Cincinnati, OH. .
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(:_‘} Environmental Testing Solutions, Inc.

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  10/7/2008 Test ID: CdNaCICR

Dunnett's Test : 1000 1200 1095.44512
Treatments vs D-Control -

271098343 0.08367233 1192.29667 7.02777778

9.9E-32

Sample ID: REF-Ref Toxicant
End Date:  10/13/2008 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 1 2 3 4 . 5 6 7 8 9 10
D-Control 34.000 36.000 28.000 31.000 31.000 35.000 33.000 32.000 - 31.000 33.000
600 38.000 32.000° 29.000 33.000 34.000 30.000 " 34.000 32.000 32.000 32.000
800 34.000 36.000  34.000 30.000 31.000 30.000 32.000 32.000 34.000 30.000
1000 30.000 30.000 ~ 32.000 30.000 32.000 32.000 32.000 32.000 - 29.000 29.000
1200 21.000 13.000°  13.000 19.000 - 19.000 13.000 11.000 23.000° 18.000  21.000
1400 8.000 - 5.000 - 5.000 8.000 3.000 7.000. 3.000- 8.000 " 10.000 10.000
o g Transform: Untransformed L 1-Tailed Isotonic
Conc-mg/L ‘Mean N-Mean .= Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 32.400 1.0000 32.400 28.000 36.000 7.157 10 32.500 1.0000
600 32.600 1.0062 32.600 29.000 38.000 7.542 10 -0.169 2,287 2711 32.500 - 10000
800 32.300 - 0.9969 - 32.300 30.000 36.000 6.535 10 0.084 2.287 2.711 32.300 0.9938
1000 30.800 0.9506 . 30.800 29.000 32.000 4.275 10 1.350 2.287 2.711 30.800 0.9477 -
*1200 17.100 0.5278 17.100 11.000 ° 23.000 24.726 10 12.905 2.287 2,711 17.100 0.5262
*1400  © 6700 - 0.2068 - 6700 ¢ 3.000 10.000 138.569 10 21.677 2.287. 2,711 6.700 0.2062
Auxiliary Tests : : Statistic - Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.7737003 . L.03s -0.0350818 -0.1738142-
Bartlett's Test indicates equal variances (p = 0.03) 12.0027618 '15.0862722 .
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu - MSDp MSB MSE F-Prob df
S, s4

. : . - " Linear Interpolation (200 Rgsamples)
Point mg/L SD 95% CL Skew -

IC0s 990  77.815583 " 773.3125 1014.27169 = -2.4281
1C10 1022.62774  11.2990174° 1002.70019 1038.77377 -2.1436
1C15 - 1046.35036 9.57591142 1027.49595 -1064.20095 '_0.0648 .
1C20 . 1070.07299 10.5377883 1048.11784 1091.92162 0.3416
- 1C25 1093.79562 11.9318091 1072.19759 1121.37833 0.5359
1C40 1164.9635 17.2015679 1138.07325 1205.85798 0.6225
1C50 - 1216.34615  20.7905444 -1181.83123 1255.24757 0.1597 K

10-07-08
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i; _ Species: Ceriodaphnia dubia CdNaCLCR # ____8{3
Daily Chemistry:
Day
1 2 l"n__){_
Analyst A "‘)LAJ
Concentration Parameter ‘
pH(SU) 343 195 63 | 786
DO (mg/L) o 1.8 LS 35
CONTROL Conductivity } )
{(pmhos/cm) 3i0 34
Alkalinity _
(mg CaCO5/L) (‘,*-\
Hardness Y
(mg CaCOs/L) _ 13
Temperature A W
| coy SR 4.9 4.1 .o .8 "7.'-\.5
pH (S.0) 1.8M | 1,63 Vel | 402 | 263 | 777
: o DO (mg/L) 1.0 9. 3 |
600 mg NaCVL Conductivity -
(pmhos/cm) (30 1250 \%D
Temperature e ' - R
ok 190 | (g | e | W] wA
pH (S.U.) 1.83 .60 .64 120 202 | 7.7¢
DO (mg/L) Al K K 1.1 1.4
800 mg NaCVL ] Conductivity
' (umhos/cm) l-“o' lego _
5éf;1perature 156 =.0 2.9 . .1 -7_—‘.4 A
pH (S.U) 1.81 1M 267 |- 336 | Qe A 72
A DO (mg/L) 2.& 3.€ T ! Ml
1000 mg NaCUL | Conductivity OO0 P, .
| (emhos/cm) \l : “\_-9-0‘“-0 - abb’D
gg‘p”‘“““ : 4.4 *%.0 \zq.ﬁ ™ |4
pH (S.U.) .80 | 399 | 220 | )] Yoo | AZY
DO (mg/L) 1.8 9 1 K3 11 1 3.4
1200 mg NaCUVL | Conductivity 2 ;
: , (umhos/cm) L3210 ﬁ.:}}(z' ;5 a420
T t . ) - ' ,
o Temperature | 59 | s | asp | B | wa | 248
3 ‘ pH (S.U.) 1.149 293 299 239 | 999 | A3
DO (mg/L) 0§ 9.6 £N} : Y
1400 mg NaClVL  { Conductivity o
' (pmhos/cm): 2440 /5{ Ho
Temperature 2y. 25.0
O 4.9
STOCK ] Conductivity
. 1 - (umhos/cm)
Page 95 Of 96 : Initial Initial
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H Species: Ceriodaphnia dubia " CdNaCLCR #: &0
' . Analyst
l Concentration Parameter
pH (S.U)
DO (mg/L)
! CONTROL Conductivity
- (pmhos/cm)
Alkalinity
! (mg CaCO,/L)
: Hardness
' (mg CaCO;/L)
I ;roecl;lperature y 7."7\"‘ A b 1S.1. R W 24.9 \
pH (S.U) F.%% | 1.65 | 18 | 7 S% 1"\:1 1.5 \
B o DO (mg/L) Yo . : s 5 \
600 mg NaCVL | Conductivity = | | . ' Yype
: {(umhos/cm) 1330 ¢
I | pH .U 136 || 1.863 | 1.8Y
l o DO(mg/Lly | Ve . :
800 mg NaCl/L Conductivity G
: {pmhos/cm) ( (7\)
l El;él;lperature 24.1
H (S.U) 2 3F 1.82 1.83.
v DO (mg/L) Yo | so ] 8
1000 mg NaCVL | Conductivity :
(umhos/cm) . ZO;C) IQZO »
t Temperature 4 8 1.1 24-1
Q) . : : v
PH(S.U) .75 [ 180 | 187
, DO (mg/L) Y | §.0 8.
1200 mg NaCI/L. | Conductivity - '
(pmhos/cm) Z37e 1230
Temperature
°C) 24.¢
pH (S.U) 195
DO (mg/L) DY
1400 mg NaCVL | Conductivity - -
. ¢ (pmhos/cm) - o
Temperature
ccy 24.§
STOCK Conductivity I (o2
(umhos/cm) —
' Initial Initial
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NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

PERMITTEE NAME/ADDRESS (Incilude Facility Name/Location if Different) MAJOR Form Approved.
Name ___TVA '_S@‘E’I_AiNHCLEAR_E':éN_T L DISCHARGE MONITORING REPORT (DMR) (SUBR 01’) OMB No. 2040-0004
Address _P.O BOX2000 . ‘ '

o (NTEROFFICESB-2A)__ _ __ __ __ TNQ026450 103 G F - FINAL :
_______SODDY-DAISY___TN37384 __ __ __ . _ PERMIT NUMBER DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND
Facilty__TVA - SEQUOYAH NUCLEARPLANT
Locaion _HAMILTONCOUNTY _ _ _ _ _ _ ~ _ _ MONITORING PERIO EFFLUENT

. YEAR MO DAY YEAR MO DAY
. *** NO DISCHARGE e
ATTN: Stephanie A. Howard ‘ From| 08 | 10 | 01 To| 08 | 10 | 31 : B . _
] NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%LFJENCY SAMPLE
' - EX | analvsis TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS
PH SAMPLE KkkKkkKK T dekdedokkon " Hkkkkk ok ) 14/ 31 GRAB .
MEASUREMENT 71 86 12 0 '
00400 1 0 O - P su
EFFLUENT GROSS VALUE MINIMUM
SOLIDS, TOTAL SUSPENDED SAMPLE 144 177 [r— 12 1 s GRAB
o | MEASUREMENT 144 26 16 19 0
00530 1 0 "0 LBS/DY MGIL
- |EFFLUENT GROSS VALUE AL
OIL AND GREASE SAMPLE < - <7 Fokkk Ak kk < <
MEASUREMENT 70 [ 26 6 6 19
00556 1 0 O 3; LBS/DY MGIL
EFFLUENT GROSS VALUE ; , ) Y: ' L
FLOW, iN CONDUIT OR THRU SAMPLE 1 331 1 492 03 ek ek kokk . *kkkkhkk - 0 311731 TOTALZ
TREATMENT PLANT MEASUREMENT | - ’ N
50050 1 0 o0 MGD i
EFFLUENT GROSS VALUE )
SAMPLE
MEASUREMENT
SAMPLE
MEASUREMENT
SAMPLE
MEASUREMENT
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Certify under penalty of law lﬁat this docun;nent and all attachments were prepared under my - { . TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel A
Timothy P. Cleary properiy gather and evaluate the information submitted. Based on my inquiry of the person or Cb(_,
. persons who manage the system, or those persons directly responsible for gathering the i ) i ' H
Site Vice Presi information, the information submitted is , to the best of my knowledge and belief, true, Principal Environmental Engineer 423 843-6700 08 1" 13
tte 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.
TYPED OR PRINTED ) ] OFFICER‘OR AUTHORIZEQ AGENT /(\:Eé%/\E NUMBER YEAR! MO | DAY

COMMENTS AND EXF_’LANATION OF ANY VIOLATIONS (Reference all attachments here)

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

Name  TVA-SEQUOYAH NUCLEAR PLANT

DISCHARGE MONITORING REPORT (DMR)

Form Approved.

50050 1 O O
EFFLUENT GROSS VALUE

Name . N e T e e . (SUBR 01) OMB No. 2040-0004
Address  _P.0O.BOX2000 _ _ _ . _ _ _ . ___ __ v ’
— TNTEROFFICESB-2A) . -~ ——— TN0026450 107 G F - FINAL
 _ __SQDDY.DAISY___TN37384 . ___ __ _ : PERMIT NUMBER DISCHARGE NUMBER|{ METAL CLEANING WASTE POND
Facility__TVA - SEQUOYAH NUCLEAR P_LAAT ______
Location HAMMIONGOUNTY - MONITORING PERIO EFFLUENT
YEAR | MO | DAY YEAR | MO | DAY
- . *** NO DISCHARGE | XX | ***
ATTN: Stephanie A. Howard From| 08 | 10 | 01 To| 08 | 10 | 31 :
. B NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY| SAMPLE
EX OF TYPE
. AVERAGE | MAXIMUM UNITS MINIMUM _ AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE kkkkkERE Fededekk Rk - . : T
MEASUREMENT 12
00400 1 0 O SU
EFFLUENT GROSS VALUE e
SOLIDS, TOTAL SUSPENDED . SAMPLE o
N MEASUREMENT 19
0530 1t 0 0 e MGIL
EFFLUENT GROSS VALUE : :
OIL. AND GREASE SAMPLE T kk kR kkkk PR - [F—— kokdekkdeok
: MEASUREMENT 19
00556 1 0 O MGIL
EFFLUENT GROSS VALUE
PHOSPHORUS, TOTAL (AS P) SAMPLE | kR ek o Kk hk HRA R R
. MEASUREMENT 19
00665 1 0 O MGIL
EFFLUENT GROSS VALUE
COPPER, TOTAL (AS CU). SAMPLE HakRIRR Ak ke - kAR
o MEASUREMENT 19
01042 1" 0 0 MGIL
|EFFLUENT GROSS VALUE i : ‘
IRON, TOTAL (AS FE) SAMPLE Kdek Rk kR [P — "
MEASUREMENT - 19
01045 1 0 0 el MGIL
EFFLUENT GROSS VALUE A
FLOW, IN CONDUIT OR THRU SAMPLE 03 Lhbbi bt ad Hededededede e e kAo "
TREATMENT PLANT MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l 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 evaiuate the information submitted. Based on my inquiry of the personor |
* ipersons who manage the system, or thase persons directly responsible for gathering the
Site Vice President information, the information submitted is , to the best of my knowledge and belief, true, Prmcnpal Enwronmental Engmeer 423  843-6700 08 11 13
ite Vice Presiden g(;curatg. anq clorg_pleleh. fam ay;_a;_re &r}af! thereda_re si_gniﬁcant p;en:ltiesAfor gplbmining false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA
TYPED OR PRINTED ) Al NUMBER YEAR{ MO DAY

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

No Discharge 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)
Name TVA - SEQUOYAH NUCLEAR PLANT :

Address PO.BOX2000 - __ __
— — _ _(NTEROFFICESB-2A) _ __ __
— _ __ _SODDY-DAISY _TN37384
Facility _TVA-SEQUOYAHNUCLEARPLANT _
Location _HAMILTON COUNTY

ATTN: Stephanie A. Howard

NATIONAL POLLUTANT .DISCHARGE ELIMINATION SYSTEM (NPDES)
DISCHARGE MONITORING REPORT - (OMR)

TN0026450

PERMIT NUMBER

From

MONITORING PERIQ

YEAR | MO DAY YEAR

08 | 10 | o1 To| 08

MAJOR
(SUBR 01)
110 'G F - FINAL
DISCHARGE NUMBER
EFFLUENT
MO DAY
10 31

Form Approved.

OMB No. 2040-0004

RECYCLED COOLING WATER

" NO DISCHARGE

NOTE: Read instructions before completing this form.

PARAMETER QUANTITY OR LOADING . QUALITY OR CONCENTRATION NO. FRE%gEch SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE, WATER DEG. SAMPLE Kedededkdededk dekokkdkkok dekdekddedk ok *******‘*
CENTIGRADE MEASUREMENT - 04 04
00010 Z 0 O DEGC .
INSTREAM MONITORING )
PH . SAMPLE
MEASUREMENT 12
00400 1 0 O su
EFFLUENT GROSS VALUE MINIMUM : :
SOL'DS, TOTAL SUSPENDED SAMPLE dede e de e ek ok ek ok ok ke s dekdkkhk ok % % e e ek 19
MEASUREMENT
00530 1 0 .0 MGI/L
EFFLUENT GROSS VALUE : :
OIL AND GREASE SAMPLE R, *hkRdkkk - Pr—
: MEASUREMENT 19
00556 1 0 O o MGIL
EFFLUENT GROSS VALUE e ; )
FLOW!, IN CONDUIT OR THRU SAMPLE 03 Fkkkiek ko et ] -
TREATMENT PLANT MEASUREMENT
50050 1 0 0 MGD o
EFFLUENT GROSS VALUE :
CHLOR|NE‘ TOTAL RES]DUAL SAMPLE *******{, e v e e ek e . e dede Wi de ko Fe ke de e e ek ke 19
MEASUREMENT :
50060 1. 0 O « MGIL
EFFLUENT GROSS VALUE W
SAMPLE
MEASUREMENT

Timothy P. Cleary

Site Vice President

TYPED OR PRINTED

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER | 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 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 , tothe best of my knowledge and belief, true,
accurate, and complete. | am aware that there are significant penatties for submitting false *
information, including the possibility of fine and imprisonment for knowing violations.

Principal Environmental Engineer

SIGNATURE OF PRINCIPAL EXECUTIVE

OFFICER OR AUTHORIZED AGENT

TELEPHONE - DATE
423 843-6700 08 | -1 13
AREA NUMBER YEAR| MO | DAY

CODE

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

No Discharge this Period

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

Page 1 of 1



PERMITTEE NAME/ADDRESS (Include Facility Name/LorSation if Different)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR

Form Approved.

Name ___TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004
Address_ _P.0.BOX2000 _ __ _ T T T
T UNTEROFFICESB2A) - . TN0026450 110 T F - FINAL -
______.SQDDY-DAISY _ _TN37384 _ _ . _ PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Facility__ _TVA- SEQUOYAH NUCLEAR PLANT__ __
Location HAMILTON COUNTY __ __ ____ __ __ _ — —— - MONITORING_PERIO EFFLUENT
YEAR [ MO [ DAY YEAR | MO | DAY )
. = . *™ NODISCHARGE |XX| ™*
ATTN: Stephanie A. Howard From| 08 | 10 | 01 To| 08 | 10 | 31 o , I
: - NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION . [ No. rReauUENCY sAwPLE
' EX ANALYSIS TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

IC25 STATRE 7DAY CHR SAMPLE TEEARR A RHE . hkkkkk EEAAAA
CERIODAPHNIA MEASUREMENT 3

TRP3B 1 0 O

EFFLUENT GROSS VALUE
IC25 STATRE 7DAY CHR SAMPLE
PIMEPHALES MEASUREMENT
TRP6C 1 0 O

|EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

wkE R

ke

Hkekw

S

N

SAMPLE
MEASUREMENT

~ SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

o

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Timothy P. Cleary‘

Site Vice Plresident

TYPED OR PRINTED

| 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 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,

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

' \
“ ) E - & [ l ! TELEPHONE DATE
Principal Environmental Engineer | 454 843-6700 | .08 11 13
SIGNATURE OF PRINCIPAL EXECUTIVE :

OFFICER OR AUTHORIZED AGENT AREA

NUMBER YEAR| MO | DAY

CODE

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

No Discharge this Period

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1



PERMITTEE NAME/ADDRESS (Inciude Facility Name/Loéation if Different)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NF’DES)

MAJOR

Form Approved.
Name __ _IVA fE_QU_OEH NUCLE_A_R_EL_A_NI_ _ DISCHARGE MONITORING REPORT (DMR) (SUBR 01) . OMB No. 2040-0004
Address_ P.0.BOX2000 _ _ T T T T . -
_ _ _ _(NTEROFFICESB.2A) ___ _ _ __ _ ———— TN0026450 116 G | F-FINAL
. _____SODDY-DAISY -TN37384 _ _ _ _ _ _ PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Facility  _TVA - SEQUOYAH NUCLEARPLANT
Location _HAMILTON COUNTY __ __ _ _ — — ———™ JONITORING PERIOD EFFLUENT
YEAR|_MO | DAY YEAR [_MO_| DAY -
== NO DISCHARGE
ATTN: Stephanie A. Howard From| 08 | 10 | 01 To{ 08 | 10 | 31 . ] o
. ] NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY] SAMPLE
' EX TYPE
“AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERITY) SAMPLE ——— ek " e AR AR 0 9A 0 1731 | VISUAL
; MEASUREMENT
01345 1 0 0 PASS=0
EFFLUENT GROSS VALUE. i , FAIL=1
OIL-AND GREASE VISUAL SAMPLE dedkdededededkok 0 FAdeddedk ke ek ke dkok dekdok dedkkk "
. . ' MEASUREMENT 94
84066 1 0 O : YES=1
EFFLUENT GROSS VALUE NO=0
: SAMPLE
MEASUREMENT

T
SAMPLE
MEASUREMENT

LAY
SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

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

{
' N i TELEPHONE DATE

N direction or supervision in accordance with a system designed to assure that qualified personnel |
Timothy P. Cleary properly gather-and evaluate the information submitted. Based on my inquiry of the personor M aA-

persons who manage the system, or those persons directly responsible for gathering the : g ¢ ) P
Site Vice P 'db information, the information submitted is , to the best of my knowledge and belief, true, Principal Environmental Engme.er 423 843-6700 08 11 13

ite Vice President * laccurate, 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 Y AY

TYPED OR PRINTED , W ‘ ConE NUMBER YEAR 6] D

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference ail attachiments here)
Operations performs visual inspections for floating debris and oif and grease during all backwashes.

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

-Page 10of 1



MEASUREMENT

PERMITTEE NAME/ADDRESS (include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES} MAJOR Form Approved.
Name _TV_ﬂ fEQUOﬂ‘H NUCLEAR_P!ﬁNT o DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _P.O.BOX2000 __ . _ __ . _ ____ __ ______
o _(INTEROFFICE SB-28) _ __ __ _ _————— TN0026450 117 G F-FINAL
_______ _SODDY-DAISY___TN37384 __ _ _ _ _ ____ PERMIT NUMBER DISCHARGE NUMBER | BACKWASH
Facility__TVA - SEQUOYAHNUCLEARPLANT
Location _HAMILTONCOUNTY_ __ _ _ 7™ MONITORING PERIO EFFLUENT
YEAR | MO _[ DAY . LyEar] MmO [ DAY :
; *** NO DISCHARGE bl
ATTN: Stephanie A. Howard From| 08 | 10 | 01 To| 08 | 10 | 31 - A , L] o
NQTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%LFJENCY SAMPLE
: : : EX TYPE
- S
AVERAGE MAXIMUM® UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERITY) SAMPLE dk ARk haaladalobooled T Fokdkdkkkokk [ okkak kAR ) 0 9 0 1731 VISUAL
: MEASUREMENT - A
01345 1 0 0 5 OF PASS=0
EFFLUENT GROSS VALUE . : MOITOTA FAIL=1 T35 Bevn
OIL AND GREASE VISUAL 94 - Hokdkekdeokk ok ek ek k wkokkkokhok - 0 1731 VISUAL
84066 1 0 0 o
EFFLUENT GROSS VALUE
SAMPLE
MEASUREMENT .

SAMPLE

SAMPLE
MEASUREMENT

MEASUREMENT

SAMPLE

MEASUREMENT

SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Timothy P. Cleary

Site Vice President

-|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 penalties for submitting false

TYPED OR PRINTED

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

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 personnel
properly gather and evaluate the information submitted. Based on my inquiry of the persan or

TELEPHONE DATE
_Principal Environmental Engineer 4'23 843-6700 08 11 13
SIGNATURE OF PRINCIPAL EXECUTIVE : .
OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO | DAY
. S ) CODE

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

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) (SUBR 01) OMB No. 2040.0004
Address  PO.BOX2000 _ _ ’ '
o _(NTEROFFICESB-2A) ___ __ __ __— ———— TN0026450 118 G F - FINAL
___._SO_DDL DAISY_ _TN37384 PERMIT NUMBER DISCHARGE NUMBER | WASTEWATER & STORM WATER
EEQMW___IMA.§§Q!QI&&N!§L§ABELANT ______
Location HAMILTONCOUNTY __ -~ — _MONITORING_PERIOD EFFLUENT
YEAR | MO | DAY YEAR | MQ | DAY ’ )
*** NO DISCHARGE XX -
ATTN: Stephanie A. Howard From| 08 | 10 | 01 To| 08 | 10 | 31 _ _ [xx] S
. NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. nggawv SAMPLE
. . EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
OXYGEN, DISSOLVED _ (DO) SAMPLE P— P— - ' Pr—— PR
- MEASUREMENT ' 19

00300 1 0 0 " MGIL
EFFLUENT GROSS VALUE ;
SOL|DS, TOTAL SUSPENDED SAMPLE dokdddk khk EZ T TT - e ok e e ek ek e de ek dek ke

MEASUREMENT : 19
00530 - 1 0- 0 fobaialel MGIL
EFFLUENT GROSS VALUE
SOUDS’ SETTLEABLE SAMPLE Akkkkkkk % % Fede e ko K - gk ke dedk ke e dedede ek

"MEASUREMENT o 25
00545 1 0 0 haiaialed MLIL

EFFLUENT GROSS VALUE

|EFFLUENT GROSS VALUE

FLOW, IN CONDUIT OR THRU SAMPLE 03
TREATMENT PLANT MEASUREMENT
50050 1 0 O MGD

e e de ke ek

dekkdedkdededk

*k

MEASUREMENT

SAMPLE :

MEASUREMENT |

MEASUREMENT

SAMPLE

SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Timothy P..Cleary

' Site Vice President

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,

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

TYPED OR PRINTED

1 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 personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or

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

Principal Environmental Engineer

TELEPHONE

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

DATE
423 843-6700 08 1 [ 13
AREA NUMBER [YEAR| MO | DAY
CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
During this reporting period, there has been no flow from the Dredge Pond other than that resulting from rainfall.

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1



