Tennessee Valley Authority, Post Office Box 2000, Soddy-Daisy, Tennessee 37379-2000
July 13, 2007

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. Hannah:
SEQUOYAH NUCLEAR PLANT - DISCHARGE MONITORING REPORT FOR JUNE 2007

Enclosed is the June 2007 Discharge Monitoring Report for Sequoyah Nuclear Plant. Please
contact me at (423) 843-6700 if you have any questions or comments.

Stephanie A. Howard

Principal Environmental Engineer
Signatory Authority for

J. Randy Douet

Site Vice President

Sequoyah Nuclear Plant

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

U.S. Nuclear Regulatory Commission

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

Printed on recycled paper
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PERMITTEE NAME/ADDRESS  (Include Facility Name/Location 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 PO BOX2000
_ __ __ _(NTEROFFICESB-2¢) _ _ _ _ — ———™— TN0026450 101 G F - FINAL
— — ... _SODDY-DAISY_ _TN37384 _ __ __ _ _ _ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Facility___TVA - SEQUOYAH NUCLEARPIANT _
Locaon _HAMILTON COUNTY __ __ _ _ _ — ——™—™ MONITORING PERIQ EFFLUENT
YEAR [ MO _| DAY YEAR | MO_| DAY
*** NO DISCHARGE bl
ATTN: Stephanie A. Howard From| 07 | 06 | 01 To| 07 | 06 | 30 ' L] o
. NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. Hm%#amv SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

TEMPERATURE, WATER DEG. SAMPLE Fkkkhkokk ek ek o dkkdekkkk dededededkk 297 0 30/30 | MODELD
CENTIGRADE MEASUREMENT : 04
00010 Z 0 O DEG. C. EK'REQ
INSTREAM MONITORING L e PERMIT T
TEMPERATURE, WATER DEG. SAMPLE FRdA kR - 04 0 30/30 |RCORDR
CENTIGRADE MEASUREMENT .
00010 1 0 0 DEG.C.
EFFLUENT GROSS VALUE ; o Y: ERMITEL .
TEMP. DIFF. BETWEEN SAMP. & SAMPLE ek ke Fokkkdk ok "™ ekdckdodokk dedekke ek 26 0 30/30 | CALCTD
UPSTRM DEG.C MEASUREMENT ' 04
00016 1 S O DEG.C.

EFFLUENT GROSS VALUE

PH SAMPLE

MEASUREMENT

dekkkkkkk

Kk kdhkk
ok

00400 1 0 O

deddeke

ddededkdekhk

75 12

EFFLUENT GROSS VALUE IN
SOLIDS, TOTAL SUSPENDED SAMPLE ek kk etk ek " Fdkddkdedkok 10 10 19 0 1730 GRAB
’ MEASUREMENT
00530 1 0 © ool MGIL
EFFLUENT GROSS VALUE AV |
OIL AND GREASE SAMPLE ek Ak [ o PaSr—— <5 <5
MEASUREMENT 18
00556 1 0 O oo MGIL
EFFLUENT GROSS VALUE ; 2 = . et MO AV / el N
FLOW, IN CONDUIT OR THRU SAMPLE ko dkk 1619 03 sl ek - 0 | 30/30 |RCORDR
TREATMENT PLANT MEASUREMENT '
50050 1 0 O b '‘RCORDR!
EFFLUENT GROSS VALUE :
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 personnet h : g O A aA .
J. Randy Douet properly gather and evaluate the information submitted. Based on my inguiry of the person or
persons who manage the system, or those persons directly responsible for gathering the Hap. ; i
. ) . information, the information submitted is , to the best of my knowledge and belief, true, Principal Environmental Engineer 423 843-6700 07 07 13
Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. FFICER OR AUTHORIZED AGENT AREA
TYPED OR PRINTED OFFIC ‘ Al NUMBER YEAR| MO DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No closed mode operation. The following information is included in an attachment: 1. thermal compliance information 2. CCW data 3. veliger monitoring data

EPA Form 3320-1 (REV 3/99)

Previous editions may be used
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NPDES Permit No. TN0026450
Sequoyah Nuclear Plant
Notification of Adjustment to Numerical Model

This notification is provided in accordance to Part 111.G of the NPDES permit, which requires
TVA to inform the Division when adjustments are made to the numerical model used to
determine compliance with the requirements for water temperature for Outfall 101. The model
was removed from service at the beginning of the reporting period for May 2006, and was
returned to service at the beginning of the reporting period for June 2007. Provided herein is a
brief description of the model, the problem that forced the model out of service, and the
adjustments that were made to return the model to service.

In the preferred method of compliance for-Outfall 101, the water temperature at the downstream
end of the assigned mixing zone is determined every 15 minutes by a mathematical model based
on: (1) the measured flow, temperature, and depth of ambient water in the river; and (2) the
measured flow and temperature of water entering the river from SQN. Measurements for the
model are made by ambient river temperature and stage monitors located at the intake skimmer
wall (Station 13), by flow and temperature monitors located at the plant discharge diffusers
(Station 12), and by flow monitors located at Watts Bar Dam and Chickamauga Dam. The use
of a mathematical model is necessary because. it is not possible to locate instream water
temperature stations in the river navigation channel, where mixing of the plant thermal effluent
occurs. A backup monitor (Station 8) is provided near the shore of the river at the downstream
end of the mixing zone, but this location is not situated in the middle of the diffuser plume and
can misrepresent the impact of the plant effluent on the river for certain flow conditions.

In May 2006, TVA discovered that the numerical model was consistently underestimating the
river temperature compared to measurements at the backup monitor. The discovery was related
to changes in the behavior of the diffuser effluent resulting from a sustained period of low flow
in the Tennessee River earlier in March and April. In this event, heat from the diffusers was
migrating upstream in the river further than that anticipated from previous studies. At that time,
the flow in the river was the lowest since 1981, and lower than other historically extreme low
flow years, such as 1988. The temperature differences were not observed in the earlier years
because in 1981 SQN was operating with only one unit in service, and in the first part of 1988
there were no units in service. TVA has learned that conditions creating such events have
occurred even in years with higher river flow. However, based on previous understanding of the
behavior of the plant thermal effluent, such events never attracted attention. Recent studies have
now led to an improved understanding of the mixing and transport of the plant diffuser effluent
at low river flow.

There are two fundamental reasons why the model was removed from service in May 2006.
First, to ensure that the ambient temperature measurement is not biased by heat migrating-
upstream from the plant, a new ambient temperature monitor, Station 14, was installed in the
river about 5.7 miles upstream of Station 13. The numerical model did not account for an
ambient temperature measurement at Station 14. Second, the model did not adequately account
for the local buildup of heat that occurs in the river at sustained low river flow. The model
assumed that the heat from the SQN diffusers was all transported downstream when, at sustained
low river flow, a portion of the thermal effluent lingers in the river and migrates upstream.



To correct for these factors, the numerical model was adjusted to incorporate the proper ambient
temperature and to estimate the local buildup of heat in the river that occurs at sustained low
river flow. The former was accomplished simply by importing and assigning the ambient
temperature from Station 14 rather than from Station 13. To estimate the local buildup of heat,
the model formulation was expanded to include the impact of sustained low river flow as
reflected by a dimensionless parameter known as the densimetric Froude number. In the SQN
situation, the densimetric Froude number represents the ratio of the river momentum force to the
thermal plume buoyancy force. The river momentum force is a measure of the ability of the flow
to flush the thermal effluent downstream, whereas the plume buoyancy force i1s a measure of the
~ability of the thermal effluent to linger and move upstream in the surface layer of the river.
When the river momentum is large compared to plume buoyancy, the thermal effluent tends to
be transported downstream, and when the river momentum is small compared to plume
buoyancy, a portion of the thermal effluent tends to migrate upstream and become re-entrained
into the thermal plume. ‘

Mathematically, at a given point "p" in the upstream temperature profile input into the model, the
densimetric Froude number is computed by
2

=y -

Pp

3

where ¥, is the river velocity, Z,-Z, is the elevation of p above the bottom of the river, p, is the
water density at p, p, is the density of the effluent plume at the 5-foot compliance depth, and g is
the acceleration of gravity. If F, is greater than 1.0 (momentum greater than buoyancy), the
model assumes the thermal effluent is transported downstream, and if F, is less than 1.0
(buoyancy greater than momentum), the model assumes that part of the plume migrates upstream
and 1s re-entrained into the thermal effluent, thereby mimicking the local buildup of heat that
occurs at low river flow. -

An example of the performance of the original vs. adjusted model is given in Figure 1; which
compares computed 24-hour average downstream temperatures with those measured at Station 8.
The comparison is shown for the period in late March and early April, 2006, when the impacts of
sustained low river flow first began to emerge. As noted, during this period, the original model
yielded temperatures consistently below the actual measurements, whereas the temperatures
given by the adjusted model follow the actual measurement much more closely.

Additional details about the model adjustments will be given in a calibration report provided
with the next NPDES permit application. The calibration study is required once per permit
cycle, as outlined in Part IT11.G of the permit. The last study was issued by TVA in June 2003 for
the current permit cycle.
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24-Hr Avg Downstream Temperature (°F)

River Flow (1000 cfs)

3/25 3/26 3/27 3/28 3/29 3/30 3/31 471 4/2 4/3 4/4 4/5 4/6 417 4/8 4/9 4/10

Figure ‘1. 24-Hr Avg Downstream Temperature with Original and Modified Numerical Models.



June 2007 DMR Attachment

June 2007 CCW Data

CCW TRENCH
Extractable Petroleum
Date/Time Collected Hydrocarbons Analysis Date/Time Analyst Method
06/06/2007 @ 0845 0.22 mg/L 06/09/2007 @ 0817 TSF EPA 8015
CCW CHANNEL
’ Extractable Petroleum .
Date/Time Collected Hydrocarbons Analysis Date/Time Analyst Method
06/06/2007 @ 0840 <0.10 mg/L 06/09/2007 @ 0849 TSF EPA 8015
May/June 2007 Veliger Monitoring Information
NOTES:
Mean Water Mean# of  Water %
% L SUB . COLLECTED
sample Date % T, Settlers Tf’.’é‘r' Sample Date . Asiaic Tf.'(‘:‘)p' LOCATION i ocation  Sravid BY
Clam
05/02/2007 0 0 17 05/02/2007 71 17 Inplant RCW Dick Adcock
05/11/2007 0 0 17 05/11/2007 86 17 Inplant RCW Dick Adcock
05/17/2007 0 0 17 05/11/2007 202 17 Inplant RCW

No veliger samples were taken in the month of June.

Dick Adcock



PERMITTEE NAME/ADDRESS (Inciude Facility Name/Location 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.OBOX2000 _ __
 (NTEROFFICESBA T ; TN0026450 [ 101 G | F-FINAL
______SODDY-DAISY___TN37384 _ | PERMIT NUMBER @ISCHARGE NUMBERI DIFFUSER DISCHARGE
Facility__TVA- SEQUOYAHNUGLEARPLANT
Location__HAMILTON GOUNTY __ __ _ __ __— — ——™— NONITORING PERIO EFFLUENT
YEAR | MO | DAY YEAR | MO | DAY
*** NO DISCHARGE el
ATTN: Stephanie A. Howard From| 07 | 06 | 01 To| 07 | 06 | 30 ] o
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |[FREQUENCY| SAMPLE
EX ANS{YSIS TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS
CHLORINE, TOTAL RESIDUAL SAMPLE FhkkKHhk ke ek - Fhkkkkkk 261730 GRAB
MEASUREMENT 0.019 0.041 19 0
50060 1 0 O MGIL
EFFLUENT GROSS VALUE 0 A
TEMPERATURE - C, RATE OF SAMPLE hadelalabobdell falaiadabolalall " 0 CALCTD
CHANGE MEASUREMENT 62
82234 1 0 0 DEG
EFFLUENT GROSS VALUE C/HR

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

J. Randy Douet

| Certify under penailty 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

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.

Principal Environmental Engineer

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

TELEPHONE DATE
423 843-6700 07 07 13
AREA NUMBER |YEAR|{ MO | DAY
CODE

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

The foltowing injections occured: 1. PCL-222 Copolymer (max. calc. conc. was 0.018mg/L--limit 0.2mg/L) 2. PCL-222 Phosphate (max. calc. conc. was 0.052mg/L--limit 0.2mg/L) 3. Biodetergent 73551
(max. calc. conc. was 0.018mg/L--limit 2.0mg/L) 4. MSW-101 (max. calc. conc. was 0.09mg/L--limit 0.2mg/L)

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 2 of 2



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

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

(SUBR 01)

Form Approved.
OMB No. 2040-0004

— _ _ (NTEROFFICESB2A) _ _ _ __ TNO026450 101 Q | F-FINAL
— — ___SODDY-DAISY __TN3738¢4 __ _ PERMIT NUMBER DISCHARGE NUMBER! DIFFUSER DISCHARGE
Facilty  _TVA - SEQUOYAH NUCLEARPLANT
Location _HAMILTON GOUNTY ™ MONITORING PERIO EFFLUENT
YEAR_ | MO DAY YEAR | MO DAY
*** NO DISCHARGE el
ATTN: Stephanie A. Howard From| 07 | 04 | 01 To{ 07 | 06 | 30 . . L] o
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%LéENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
BORON, TOTAL e SDMPLE e —— Hiekrak . <0.20 19 0| /91
01022 1 0 O ik MGI/L

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER | Certify under penalty of law that this document and ali attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
J. Randy Douet 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,

Site Vice President 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

Meohence Q dloroacd

Principal Environmental Engineer

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

TELEPHONE DATE
423 843-6700 07 07 13
AREA NUMBER |[YEAR| MO | DAY
CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Boron was sampled on 04/04/2007 @ 1045.

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 NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _£0.BOX2000 ___  _ _ _ _ _ ____ ____ __
o _(NTEROFFICESB2A) _ __ __ __ _ _ — ——— TN0026450 101 T F - FINAL
— . _SODDY-DAISY __TN37384 _ _ __ ____ __ PERMIT NUMBER DISCHARGE NUMBER| BIOMONITORING FOR OUTFALL 101
Facility __TVA-SEQUOYAHNUCLEARPLANT
Location HAMILTONCOUNTY _ _ __ _ _ — — IONITORING PERIQD EFFLUENT
: YEAR | MO _| DAY YEAR | MO | DAY
*** NO DISCHARGE i
ATTN: Stephanie A. Howard From| 07 | 06 | 01 | To| 07 | 06 | 30 . L] o
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%L';ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
1C25 STATRE 7DAY CHR ) SAMPLE | kkkkkkkk dedekhkd kR . >1 000 dededek e dkkk dede ke dededede 23 0 1/180 COMPOS
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 0 ol PERCENT |
EFFLUENT GROSS VALUE . i .
IC25 STATRE 7DAY CHR SAMPLE F— — . kAR Stttk
PIMEPHALES MEASUREMENT 2
TRP6C 1 0 0 bkl PERCENT
EFFLUENT GROSS VALUE
SAMPL
MEASUREMENT

SAMPLE
MEASUREMENT

AR

SAMPLE
MEASUREMENT

" SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

J. Randy Douet

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 penaities for submitting faise
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 !%h : M z O( G

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

TELEPHONE DATE
Principal Environmental Engineer 423 843-6700 07 07 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)
Toxicity was sampled 5/28/07 - 6/2/07. Report is attached.

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1



July 5, 2007
Ruth Ann Hurt, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, OUTFALL 101, MAY, 2007

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 May 28-June 2, 2007,
showed no toxic effects to fathead minnows or daphnids. The resulting 1Cys values for
both species were > 100 percent. Fathead minnows and daphnids were not s1gmﬁcantly
different from control.

In addition to the routine compliance test, fathead minnows were also tested in Outfall 101
and intake samples which were treated using UV exposure for pathogen removal prior to
introduction of test organisms.

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

‘Cynthia L. Russell

Biologist

Environmental Engineering Services- West
CTR 2L-M

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

SQN May 2007M



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY
' Report Date: -July 5, 2007

1. Facility / Discharger: Sequoyah Nuclear Plant/ TVA

2. County / State: Hamilton / Tennessee

3. NPDES Permit #: TN0026450

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

5. Design Flow (MGD): 1579

6. Receiving Stream: Tennessee River (TRM 483.6)

7. 1Q10: 3491

8. Outfall Tested: 101

9. Dates Sampled: May 28-June 2. 2007

10. Average Flow for the 24-h Sampling Periods (MGD): 1574, 1579, 1578

11. Pertinent Site Conditions: H-150M non-oxidizing biocide was injected from May 29 —
June 1, 2007. The dates and times for the H-150M injection are in the following table.
See Appendix B for complete additional chemical application information during the
sample collection period.

Date/Start Time Date/Ending Time
(ET) . (ET)

05/29/2007 @ 0950 05/31/2007 @ 1035

05/31/2007 @ 1155 06/01/2007 @ 1152

Injection Location

Raw Cooling Water

12. Test Dates: May 30-June 6, 2007

13. Test TYpe: Short-term Chronic Definitive

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

Page 1 of 92



15. Concentrations Tested (%): Outfall 101: 11.3, 22.6,45.2, 72.6, 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: 1Cy5 =45.2%

17. Test Results: Qutfall 101: Pimephales promelas: 1C;5 > 100%
' Ceriodaphnia dubia: 1Cys > 100%

UV treated Outfall 101: Piméphales promelas: 1C,5 > 100%

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

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

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

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

22. Notes: Outfall 101 samples collected May 28-June 2, 2007, showed no toxic effects
to fathead minnows or daphnids. The resulting 1Cys values, for both species, were >
100 percent. Exposure of minnows and daphnids to intake samples resulted in no
significant differences from the control 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,

Page 2 0f 92



METHODS SUMMARY

Samples:

1. Sampling Point: Qutfall 101, Intake

2. Sample Type: Composite

3. Sample Information:

Date ) Date ‘ Date

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

Sample Time (ET) Time (ET) - Temp. | TRC* Time (ET)

1D Collected Received °C) (mg/L) Last Use
05/28/07 0800 t0 ; 05/30/07 1302
101 ey sl | 052900717117 | 386" | <010 | TS
05/28/07 0822 to 05/30/07 1302
Intake | Voipp 02220 | 05129007 1717 10 | <010 | 0T
05/30/07 0751 10 ; 06/01/07 1247
101 05/31/07 0651 | 0331071412 | 273.671 <010 1 469107 1205
05/30/07 0811 to 06/01/07 1247
Intake | Vo0 ol 10| 05/31/07 1412 22 | <010 | 00T
A 06/03/07 1207
o1 | OO0INIOTONS | 061020071339 | 56/58" | <0.10 | 06/04/07 1206
| 06/05/07 1300
06/03/07 1207
Intake 08@5%702;‘1‘;0 06/02/07 1339 22 | <0.10 | 06/04/07 1206
06/05/07 1300

*TRC = Total Residual Chlorine
'Samples were collected in two 2.5 gallon cubitainers. Temperature and TRC were measured in each cubitainer

upon arrival.

4. Sample Manipulation: Samples from Outfall 101 and intake were warmed to test temperature

Page 3 of 92

(25.0 + 1.0°C) in a warm water bath.

Aliguots of Qutfall 101 and Intake samples were UV-treated through a

40-watt Smart® UV Sterilizer (manufactured by Emperor-Aquatics,

Inc.) for 2 minutes.




Pimephales promelas Ceriodaphnia dubia
Test Organisms: '

1. Source: Agquatox. Inc. In-house Cultures
2. Age: 21 hours old <24-hours old

Test Method Summary:

1. Test Conditions: Static, Renewal Static, Renewal
2. Test Duration: 7 days Until at least 60% of control
females have 3 broods
3. Control / Dilution Water: Moderately Hard Synthetic Moderately Hard Synthetic
4. Number of Replicates: 4 | 10
5. Organisms per Replicate: 10 1
6. Test Initiation: (Date/Time)
Outfall 101 05/30/07 1302 ET 05/30/07 1100 ET
UV Treated Outfall 101 05/30/07 1243 ET
7. Test Termination: (Date/Time)
Outfall 101 06/06/07 1309 ET 06/06/07 1140 ET
UV Treated Outfall 101 06/06/07 1252 ET
8. Test Temperature: Outfall 101: Mean = 24.6°C Mean = 24.8°C
(24.1 - 25.1°C) (24.5 - 25.1°Q)

Test Temperature: UV-Treated Outfall 101: ~ Mean = 24.6°C
(24.1 -25.1°C)

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

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

Page 4 of 92



TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

Conducted May 30 — June 6, 2007 using effluent from Outfall 101.

Test Percent Surviving
Solutions (time interval used — days)
(% Effluent) 1 2 3 4. 5 6 7
Control 100 100 100 100 100 .| 100 100
11.3% 100 100 100 98 98 95 95
22.6% 100 100 100 100 100 100 100
45.2% 100 100 100 100 100 98 98
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 Me(?gplﬁgtzvﬁﬁ;églg) '
% Efﬂuent) 1 2 3 4 Mean
Control 0.673" 0.792 | 0.702 0.657 0.706
11.3% 0.822 0.776 0.601 0.726 0.731
22.6% 0.773 0.686 0.807 -0.674 0.735
45.2% 0.708 0.770 0.663 0.810 0.738
72.6% . 0.673 0.696 0.871 0.728 0.742
100.0% - 0.668 0.657 0.673 0.592 0.648
Intake 0.655 0.729 0.663 0.578 0.656
1Cy5 Value: > 100% Calculated TU Estimates: <1.0 TUc*

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

*TUa = 100/LCso: TUc = 100/ 1C,s
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2.
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Results of a

Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

(Genus species)
Conducted May 30 — June 6, 2007 using effluent from Outfall 101,

(Type / Duration)

1C,5 Value: > 100%
Permit Limit: 45.2%

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

Percent Surviving
Test (time interval used — days)

((2 oé?gﬁgzt) 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 | 100 100 100 100

TestSoluions Pt (rephcate mumber)

1 2 3 4 5 6 7 8 9 10 | Mean
Control 27131 {30 |28 [30]31(30]30]32]30] 299
11.3% 28 |31 |30 |34 |32/30]|32]34]32]33] 316
22.6% 34|36 (353331 ]32]37|32]31]30] 33.1
45.2% 33|38 | 38 | 33| 34|33 |34|34]35]31] 343
72.6% 35138 |33 |36|36[37[33135({34]35] 352
100.0% 40| 36 | 37 | 38 | 36| 32|41 |37 [38]35] 370

Calculated TU Estimates: <1.0 TUc*

Permit Limit; 2.2 TUc

*TUa = IOO/LCS()I TUc =100/ IC25




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

(Genus species)

Conducted May 30 — June 6, 2007 using water from Intake

(Type / Duration)

Percent Surviving
Test (time interval used — days)
Solutions
(% Effluent) | ! 2 3 4 > 6 7
Control 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100
Test Solutions Reproduction (#y'oung/female/7 days)
(% Effluent) , Data (replicate number)
1] 2 3 4 5 6 7 8 9 | 10 | Mean
Control 30130 )31 {3127 |30[30]31)30]30] 300
Intake 321 31 | 31 {36 {33 [30§3133]32}31] 320

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

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

Permit Limit: N/A

Calculated TU Estimates: <1.0 TUc*

*TUa = 100/LCsg: TUc = 100/ 1C5s




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

3.

Results of a

Pimephales promelas Chronic/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted May 30 — June 6, 2007 using effluent from UV Treated Outfall 101.

Test Percent Surviving
Solutions (time interval used — days)
(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
11.3% 100 100 100 100 100 98 98
22.6% 100 100 100 100 100 | 100 100
45.2% 100 100 100 100 100 100 100
72.6% 100 100 100 100 100 100 100
100.0% 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100
Test Solutions Me(:élpll)igtzvnefr?ge(gg)
(% Efﬂuent) ] 3 4 Moo
Control 0.676 0.614 0.686 0.682 0.665
11.3% 0.648 0.676 0.674 0.787 0.696
22.6% 0.762 0.593 0.720 0.710 0.696
45.2% 0.641 0.608 0.788 0.737 0.694
72.6% 0.621 0.734 0.542 0.616 0.628
100.0% 0.629 0.603 0.630 0.604 0.617
Intake 0.499 0.696 0.627 0.670 0.623
ICys Value: > 100% Calculated TU Estimates: <1.0 TUc*
95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA

*TUa = ]00/LC50$ TUc = 100/ IC25

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)
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Species Date Time | Duration | Toxicant | Results (1C;s)
Pimephales promelas | May 30 — June 6, 2007 1326 | 7-days KClI 0.62 g/L
Ceriodaphnia dubia May 08 — 15, 2007 1207 7-days NaCl 1.10 g/L




PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Sequoyah Nuclear Plant Effluent (SQN), Outfall 101 and Intake, May 30 - June 6, 2007.

Temperature (°C)

Test Sample ID Dissolved Oxygen (mg/L) pH (8.U.) Conductance| Alkalinity Hardness Total Residual
Initial Final Initial Final Initial Final (pmhos/cm) [ (mg/L CaCO,){ (mg/L CaCO,)| Chlorine (mg/L)
Control 24.8 243 7.7 73 7.76 7.51 313 60 91 -
246 - 250]241 - 2451 76 - 821 67 - 781766 - 791|734 - 770 302 326 59 - 6l 89 - 93 -
11.3% 24.8 243 8.0 74 7.74 7.47 297 - - ) -
2 246 - 2501241 - 245] 76 - 83 68 - 78 | 763 - 7831733 - 7.70| 290 - 310 - - - -
§ 22.6% 24.8 24.5 8.0 73 771 7.46 283 - - -
s 247 - 250|242 - 246] 7.6 - 83 67 - 78 | 764 - 781|732 - 768} 273 - 295 - -
b 45.2% 24.8 24.4 8.0 7.3 7.66 7.45 252 - - -
';-: ) 247 - 25.1]1°243 - 24641 78 - 83| 67 - 78 1754 - 778} 731 - 7.67] 245 - 260 - - - -
= 12.6% 24.8 24.4 8.1 7.4 7.61 7.42 213 - - -
B 247 - 2511242 - 247 78 - 83 67 - 79745 - 776 727 - 7.64| 208 221 - - -
& 100.0% 24.9 24.4 82 7.3 7.54 7.40 175 62 72 <0.10
’ 247 - 2511242 - 246 79 - 84 64 - 80 | 735 - 7731726 - 760} 170 - 182 62 - 62 71 - 73 <010 - <010
Intake 249 243 8.2 74 7.47 7.42 175 60 74 <0.10
247 - 2501242 - 245} 78 - 84 67 - 801723 - 7721727 - 760| 168 - 181 59 - 60 71 - 175 <010 - <0.10
Control 24.3 24.8 77 8.0 7.76 7.75 313 60 91 -
246 - 249]246 - 251 | 76 - 82 78 - 82 {766 - 791|765 - 7821 302 - 326 59 - 61 89 - 93 - -
11.3% 248 24.8 8.0 8.0 7.74 775 297 - - -
3 247 - 2501246 - 250] 76 - 83 78 - 82763 - 783|765 - 7.80] 290 310 - - - - -
-§ 23.6% 24.8 24.8 8.0 8.0 771 774 283 - - -
'g 246 - 250]245 - 249 76 - 83 79 - 821764 - 781}765 - 779] 273 - 295 - - - - -
E 45.2% 248 241 8.0 8.1 7.66 773 252 - - -
=2 246 - 2501245 - 250] 7.8 - 83 | 80 - 82 | 754 - 778 ) 764 - 778 245 260 - - - -
g 72.6% 24.8 24.8 8.1 8.1 7.61 771 213 - - -
S ) 247 - 250|247 - 249} 78 - 83 80 - 82 |745 - 7761762 - 7.77| 208 - 221 - - - - -
© 100.0% 24.9 247 8.2 8.0 7.54 7.70 175 62 72 <0.10
246 - 251{245 - 250( 79 - 84 80 - 82 (735 - 773761 - 776 170 - 182 62 - 62 71 - 73 <0.10 - <0.10
Intake 24.8 24.8 8.2 8.0 747 | 171 175 60 74 <0.10
247 - 250|245 - 250} 78 - 84| 77 - 82 1723 - 7721761 - 7.78] 168 - 181 59 - 60 71 - 175 <010 - <0.10
Overall temperature ("C) Average Minimum  Maximum
Pimephales promelas 24.6 24.1 25.1
Ceriodaphnia dubia 248 245 251
9
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PHYSICAL/CHEMICAL SUMMARY

‘Water Chemistry Mean Values and Ranges for the Pimephales promelas Test, Sequoyah Nuclear Plant Effluent (SQN), UV-treated
Outfall 101, May 30 - June 6, 2007.

Test - Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance
Initial Final Initial Final Initial Final (umhos/cm)
248 244 7.9 7.2 7.82 7.48 305
Control
247 - 2501242 - 246 | 76 - 82| 67 - 79 |776 - 790|734 - 7.64] 295 - 318
1.3% 249 244 8.0 7.2 7.82 7.49 296
“ 248 - 2501241 - 245 76 - 82| 68 - 77776 - 787732 - 7.64| 286 - 308
3 23 6% 249 243 8.1 7.2 7.81 7.48 282
§ e 248 - 2501241 - 244 78 - 82| 64 - 79 |774 - 787|731 - 7.65| 273 - 295
S; 45.2% 249 243 ' 8.1 7.2 7.78 7.45 253
% ' 247 - 2511242 - 246 | 78 - 83 64 - 80 | 769 - 7841728 - 7.65] 245 - 263
S 12.6% 24.9 24.4 8.2 7.2 7.74 7.44 225
S 247 - 2511242 - 245 80 - 83 65 - 791761 - 7831729 - 7.59] 211 - 280
A 100.0% 249 244 8.2 7.4 7.69 7.43 178
e 248 - 2511243 - 245| 80 - 83 66 - 791754 - 7821728 - 7581 173 - 188
Intake 249 243 8.2 7.3 _ 7.65 7.41 175
247 - 251242 - 245 80 - 84 | 65 - 791736 - 7811724 - 764 | 169 - 188
Overall temperature ("C) Average Minimum  Maximum
Pimephales promelas 24.6 241 25.1
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SUMMARY / CONCLUSIONS

~* Outfall 101 samples collected May 28-June 2, 2007, showed no toxic effects to

Page 11 of 92

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 differences from the control during this study period.

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

SUMMARY OF METHODS

1. Pimephales promelas

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

2. Ceriodaphnia dubia

Tests were conducted according to EPA-821-R-02-013 (October 2002) using ten replicates,
each containing one test organism, per treatment. Test vessels consisted of 30-mL
polypropylene cups, each containing 15-mL of test solution.

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

12
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PHYSICAL AND CHEMICAL METHODS

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

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

3. Temperature was measured by SM 2550 B.

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

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

6. Conductance was measured by SM 2510 B.

7. Alkalinity was measured by SM 2320 B.

8. Total hardness was measured by SM 2340 C.

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

QUALITY ASSURANCE

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

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

1. Test Type: 7-day chronic tests with results expressed as 1C,s values in g/L KClI or NaCl.

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

W

. Dilution Water Used: Moderately hard synthetic water.

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

13
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Sequoyah Nuclear Plant Biomonitoring
May 30 — June 6, 2007

Appendix B

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



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

March 12, 1998 — June 2, 2007

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 - -
02/24/1999 - -
02/25/1999 - -
02/26/1999 - -
02/27/1999 - -
02/28/1999 - -
08/18/1999 0.015 0.024
08/19/1999 0.012 0.024
08/20/1999 0.023 0.024
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
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Microbiologically Induced Corrosion and Mollusks,
During Toxicity Test Sampling

March 12, 1998 — June 2, 2007

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
02/06/2000 < 0.002 0.009
07/26/2000 <(.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
08/01/2000 <0.0141 0.019
12/11/2000 0.0143 0.020
12/12/2000 0.0092 0.020
12/13/2000 <0.0120 0.020
12/14/2000 <0.0087 0.020
12/15/2000 0.0120 0.020
12/16/2000 <0.0036 0.020
12/17/2000 <(.0036 0.020
08/26/2001 0.017 0.021
08/27/2001 <0.0096 0.021
08/28/2001 <0.0085 0.021
08/29/2001 <0.0094 0.020
08/30/2001 <0.0123 0.021
08/31/2001 <0.005 0.020
11/25/2001 <0.0044 -
11/26/2001 <0.0119 0.02
11/27/2001 0.0137 0.019
11/28/2001 <0.0089 0.019
11/29/2001 0.0132 0.02
11/30/2001 <0.0043 0.02
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 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Microbiologically Induced Corrosion and Mollusks,
During Toxicity Test Sampling

March 12, 1998 — June 2, 2007

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
08/07/2002 <0.0107 0.019
08/08/2002 <0.0061 0.019
08/09/2002 0.0152 0.018
10/06/2002 <0.00497 oo
10/07/2002 0.0153 0.018
10/08/2002 <0.0092 0.018
10/09/2002 0.0124 0.018
10/10/2002 0.0134 0.018
10/11/2002 <0.0042 0.018
01/12/2003 <0.0035 -
01/13/2003 <0.006 0.019
01/14/2003 <0.0118 0.020
01/15/2003 <0.0063 0.020
01/16/2003 <0.0034 0.020
01/17/2003 <0.0034 0.009
04/06/2003 <0.0073 -
04/07/2003 <0.0189 0.021
04/08/2003 <0.0117 0.021
04/09/2003 <0.0139 0.021
04/10/2003 <0.0113 0.021
04/11/2003 <0.0073 0.022
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Microbiologically Induced Corrosion and Mollusks,
During Toxicity Test Sampling

March 12, 1998 — June 2, 2007

Date owerbrom PCL-401
mg/L mg/L
TRC Copolymer
06/15/2003 < 0.0045 -
06/16/2003 <0.0037 - 0.020
06/17/2003 < 0.0048 0.014
06/18/2003 <0.0048 0.014
06/19/2003 < 0.0085 0.020
06/20/2003 < (0.0048 0.020
——— e
08/03/2003 <0.0050 -
08/04/2003 <0.0050 0.020
08/05/2003 <0.0051 0.020
08/06/2003 <0.0084 0.020
08/07/2003 0.0129 0.020
08/08/2003 0.0153 0.020
10/05/2003 <0.0043 0.020
10/06/2003 <0.0043 0.020
10/07/2003 <0.0090 0.020
10/08/2003 <0.0106 0.020
10/09/2003 0.0181 0.022
10/10/2003 0.0183 0.024
02/01/2004 0.0093 0.009
02/02/2004 <0.0034 0.009
02/03/2004 <0.0034 0.009
02/04/2004 0.0124 0.009
02/05/2004 <0.0034 0.009
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
107/04/2004 0.0217 0.019
07/05/2004 <0.0085 0.020
07/06/2004 <0.0077 0.020
07/07/2004 0.0252 0.019
07/08/2004 0.0223 0.019
(7/09/2004 0.0182 0.020
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Microbiologically Induced Corrosion and Mollusks,
During Toxicity Test Sampling

March 12, 1998 — June 2, 2007

Date Towerbrom PCL-401 uprostat-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 <0.0253 0.017 - -
02/06/2005 <0.0042 0.010 - -

02/07/2005 <0.0116 0.010 - 0.007
02/08/2005 <0.0080 0.010 - -
02/09/2005 0.0199 0.010 - -
02/10/2005 <0.0042 0.010 - -

02/11/2005 0.0155 0.010 - 0.007
06/05/2005 0.0063 - - -
06/06/2005 0.0043 - - -
06/07/2005 0.0103 - - -
06/08/2005 0.0295 - - -
06/09/2005 0.0129 - - -
06/10/2005 0.0184 - - -
07/17/2005 0.0109 0.009 - -
07/18/2005 0.0150 0.009 - -
07/19/2005 0.0163 0.009 - -

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

6
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Microbiologically Induced Corrosion and Mollusks,
During Toxicity Test Sampling

March 12, 1998 - June 2, 2007

Date Towerbrom PCL-401 MSW
mg/L mg/L 101
TRC Copolymer | mg/L
: Phosphate
11/12/2006 0.0055 - -
11/13/2006 0.0068 - -
11/14/2006 0.0143 - -
11/15/2006 0.0068 - -
11/16/2006 0.0267 - -
11/17/2006 0.0222 - -
11/26/2006 0.0188 - -
11/27/2006 0.0138 - -
11/28/2006 0.0120 - -
11/29/2006 0.0288 - -
11/30/2006 0.0376 - -
12/01/2006 0.0187 - -
'05/28/2007 - - 0.015
05/29/2007 - - 0.015
05/30/2007 0.0084 - 0.015
05/31/2007 0.0103 - 0.015
06/01/2007 - 0.0164 - 0.015.
06/02/2007 0.0305 - 0.015
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Sequoyah Nuclear Plant Biomonitoring
May 30 ~ June 6, 2007

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets
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BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of1

Client: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
Project Name: Sequoyah NP Toxicjty 3 5 1 Depot Street. FedEx UPS Bus Chent
P.O. Number: N/A Asheville, NC Other (specify): Sonic Delivery
Facility Sampled: Sequoyah NP 28801 General Comments:
NPDES Number: TN0026450 Phone:  828-350-9364
Collected By: Chevy Williams, Roy Quinn, Steve Williams Fax: 828-350-93 68

Field Identification/ | Grab/Comp. Collection Date/Time Container | Flow _ poy utd

Sample Description Number & | MGD Rain Event? %oz Laboratory Use

Volume (Mark as Appropriate) A40
Collected
Date Time ) Yes If Yes, No Trace ETS Log Arrival By Time | Appear-
- - - Inches Number Temp. ance
Q)
SQN-101-TOX Comp 05/28/07-05/29/07 %E;%(()) 2 (2.5gal) NA X s rsa0l DR l oC 6’1 M %
SQN-INT-TOX Com 05/28/07-05/29/07 0822- 1(2.5 gal NA X ot .
¢ P 0722 (@5 gal owsxqeL (L 0°C ()\ | ok
Sample Custody — Fill In From Top Down 4 Cudody arals och . Sﬂ;—ﬁQw
s Comdlsov~-
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time d/w
Cheyy\Williams 0529007 |1 :53 Sonic Delivery .~ . 05/29/07 L
, Tuees OuwhEd
A4
Sonic Delivery % 05/29/07 (1 ETS / € 05/29/07 111
Ay M,Guﬁ( : ot : ( % UMt~ ™
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 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
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Page 1 of 1
Client: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
Project Name: Sequoyah NP Toxicity 351 Depot Street. FedEx UPS  Bus Client
P.O. Number: N/A Asheville, NC Other (specify): Sonic Delivery
Facility Sampled: Sequoyah NP 28801 General Comments:
NPDES Number: TN0026450 Phone:  828-350-9364
Collected By: Chevy Williams, Roy Quinn, Steve Williams Fax: 828-350-9368
Field Identification / Grab/Comp. Collection Date/Time Container Flow ) 3340
Sample Description Number & | MGD Rain Event? f‘ sy et Laboratory Use
Volume (Mark as Appropriate)
Collected
Date Time Yes If Yes, No Trace ETS Log Arrival By Time | Appear-
- - - Inches Number Temp. ance
£C)
SQN-101-TOX Comp 05/30/07-05/31/07 0751- 2 (2.5gal) NA X . L
< 0651 possioz | 27 l U A |l 4
SQN-INT-TOX C 05/30/07-05/31/07 0811- 1 (2.5 gal NA X - .
! o 0711 @5 e prosa 03| 2.27C | A\ [ W 4

Sample Custody — Fill In From Top Down

—’&C.ws\w\ﬂ/xd-owkad Somyalas sedund

Relinquished By (Signature): Date/Time Received By (Signature): %/Tlme O IWML/\
Chevy Williams 053107 /O OO Sonic Delivery IR /52@759 05/31/07 - 24
S A 08D A
. {
Sonic Delive 05/31/07 S 05/31/07
W%W/ EYL /()m/wa-\, ETS i

\

|

Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples are pr
each sample is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory

erved by storing them at 6°C and

S
iwﬂl receive the samples with ampl

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.

shipping them in ice. The hold time for
e time to initiate testing within that time




~
"E BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1
~
194
o . . . . . H 3 .
3| Client: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):

Project Name: Sequoyah NP Toxicity 3 5 1 DCpOt Street. FedEx UPS Bus Client -

P.0. Number: N/A Asheville, NC Other (specify): Sonic Delivery

Facility Sampled: Sequoyah NP 28801 General Comments:

NPDES Number: TN0026450 Phone:  828-350-9364

Collected By: Chevy Williams, Roy Quinn, Steve Williams Fax: 828-350-93 68

Field Identification / | Grab/Comp. Collection Date/Time Container | Flow . projed¥ 3240
Sample Description Number& | MGD Rain Event? Laboratory Use
Volume (Mark as Appropriate)
Collected
Date. Time Yes If Yes, No Trace ETS Log Arrival By Time | Appear-
- ' - - Inches Number Temp. ' ance
°C)
SQN-101-TOX C 06/01/07-06/02/07 0758- 2 (2.5gal NA o Y S I o
SQN-INT-TOX Co 06/01/07-06/02/07 0814- 1(2.5 gal NA <

Sample Custody — Fill In From Top Down

Relinquished By (Signature):

Date/Time

Received By (Signature):

ALLQH .,(4 CONAL A
- 800& Date/Time

UeAn gl

Sonic Delivery

o6t

% M e O | oz
(MJWK Pl 094
Sonic Delxvery . oeretrori o B610T7I0T
LA ‘61@""‘4 %0 Dle-02-03 15319 VeXnam €75 Ow-0z-03 1330

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.




Environmental Testing Solutions, Inc. Page | of 6
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas
Client: TVA County: Hamilton
Facility: Sequoyah Nuclear Plant Treatment: Non-treated
NPDES #: TN 0026450 Outfall: 101
Project #: 2240
Dilution preparation information: Comments:
Dilution prep (%) 113 226 452 726 100
Effluent volume (mL) | 282.5 33995 1130 1815 2500
Diluent volume (mL) | 22175 2H6T&% 1370 685 0
Total volume (mL) 2500 2500 2500 2500 2500
Test organism information: Test information:
Organism age: 2V - R0 OWD Randomizing template: | yeuwow
Date and times organisms 0S- -1 1O Incubator number: ac.
were born between:
Organism source: AKX &t Pp 65-A-0l Artemia lot number; BeowN U
Transfer bowl information: | pH = Temperature = °C ] Total drying time: ~4-Houd S
: 1. 86 ™.3 Date/ Time in: gu-¢le-0)| 1350
Average transfer volume: R.4 Date / Time out: de-11-61| 123D
Oven temperature: Y&
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
0 .
0s3p-g1 | —¥ | Wwoo 1302 O5-28-C1A | Nos29.0\ 40 A
1 B = e~ }
Mg | KOO 1400 1250 05-2%#61A | nosq.orso | A
2 Tod
| ob-oi¢] | 080 | 1Mod 1247 0528 B | nosav.ars gy | A
3
o -071 09600 1S00 1268 0S-2t- B | 10S3AV. N ed |
4 L=
_ O 03-07 0900 1S00 1207 0S-31-11A_| cno6o2.0lt02 ] _H
3 ¥ F
- Sb-od-¢7 03%0 INE-®) 120 0s-al-AA | okoz.0 Vo W\
A B Y
- Ol 05 28 1200 0$-31'A | 010602.00 we| A\
7 Y
O 0l-0"1 i 369 A\
L 1

Page 26 of 92

Control information: Acceptance criteria Summary of test endpoints:
% Mortality: GT. <$20% 7-day LCsp >i1067.
Average weight per initial larvae: 5104 —gide# NOEC 1007,
Average weight per surviving larvae: > 0.25 mg/larvae LOEC > 1007,
6o ChV > 1007,
I1C;s > (007
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Environmental Testing Solutions, Inc.

Page 2 of 6

Species: Pimephales promelas

Date:

Client: TVA/ Sequoyah Nuclear Plant - Non-treated

oS-2c-01

Survival and Growth Data

Day CONTROL 11.3% 22.6%
A B C D E F G H I J K L
0 /olo ool |io (w2070 |te o |10
! )0 |10 |10 [0 |10 | |0 [0 0|0 |10 (10
2 .
to (/0 /0 (10 f o |to |10 |0 }’0 | /O |10 |10
3
/0116 |70 [¢O |/0 (10 [/D | 0} |0 | 20 | (O
4 . \
(ol olto |to o 10|90 |0 |00
> o 1o 1o |to o |wla | |ito]io |10
6 4
| jo |10 |10 [0 a7 |a | 10] 10| /0] /0
7 (v #Lb 1 U 2t W
/ol /0| 10]|/0 16y 101 1o 10| 10} 1D
A = Pan weight (mg) . g
Col . . ~ b : L [ . v i . 1IN
id(;:tl;ﬁcation: Wand I5.05 | Hew | 1280 R4S .20 ;4§Li lL\,L\C‘ 15: 13 i 13&;’-'@ ‘g"()\q lqlg
Analyst: § ¥ 4 a7
¥ CORRRLTED THTA w.:\eW-d\w-*“«- 5
B =Pan + Larvae weight 3 B
st AR a8 31,98 | 70.83 8- 3a.42] 33, 30|30 50| 3250 |32 6030 54 23,00 3t 03
218 20.59
Larvae weight (mg) =A - B :
A gttt Re et oo T T3 T Tt 40— ‘vg‘&“
A Jend 192 qer (e ST e | 1% | et 126 |13 .86 (200 {64
Weight per initial numb N )‘ .
of larvae (mg) e «l
= C/Initial number of Jarvae \P {\’\« A\ g %6\ \ﬁ\
o |0 or |9 jo v
Average Percept
weight pe dudti ’
initial ' ;:0:) loonntrol "’5-“7~ 0‘1%5 "‘"*“70
number of (%)
larvae (mg)

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

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

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

Calculations and data reviewed: és

Comments:
'* CALCULATIONS ERsM SN N-TREATED , uuec\'eb/\lwo.&,

~ CALCULATIONS (ufeb FRoHt
WAANG @xCelL SheeT.

Page 27 of 92



Environmental Testing Selutions, Inc.

Page 3 of 6

Species: Pimephales promelas

Client: TVA/Sequovah Nuclear Plant - Non-treated

Date:

cS-20

-0

Survival and Growth Data

Day 452% 72.6% 100%
M N 8] P Q R S T U \4 W X
0
D | /0 | /0 ol /| /0|0 /0 !0 |0 |10 (/0
1 o | JO! 0] 0}Jto (10| 10O} /D)/0 D | tD |10
2 o0 ool iC] IO O] || 10| ID
3
01/ |40 |00 | /0| |70 O |70 |0 |10
4 1 )
10 l1o i Jio Jto |10 /o [0 Jiwo lw |10 |10
> io|wo|io]wliolwo|w]io]iol|o |
ak |
6 }ef IO | /o010 i10j/0 |10} /D)0 {10 |tO | 1D
~ L TG (4 )
4 11O |1o |/ |10]|t0 | I1ID]tO 10| 10} 1O|!LO
A =Pan weight (mg) )
Col : RN T i S s - 12 ad
id(:r:)tl;ﬁcation:?TE,E\EV;.Q?"f. \qoo‘ .05 }3 IL% HA’ ‘%*70 )B,L}O 3"{'[’)0 i5; ‘“/ RN TN *3"% 1405
Analyst: f
B =Pan+ Larvae weight
f«mnga)lyst; LAG ALl 3315|1977 [Aa S3|ALY3 (AO B A3.61[A3.03]aR.4q[AL L3{R0.LT19]T
Larvae weight (mg) =A-B
.08 910 {p.enigdo s [Lab [8.71 [7.28 L8 ST (L3 |sal
Weight per initial number L %! AN 4%
of larvae (mg) < ] » O ~? 4 AN ) & PN N
= C/Initial number of larvae | A2 ’<\ < N et \? % ,‘\ > 0\.0 I f’
o & o |0 v o |° o 0 0 N
Av'erage Percent .
rohtver | rdwion | pas | ags? | oWz |-sa7 | o | a27
number of (%)
larvae (mg)

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

Calculations and data reviewed: 4&7

Comments:

Page 28 of 92



Environmental Testing Solutions, Inc.

Page 4 of 6

Co

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - Non-treated

Date:

05 -20-01}

Survival and Growth Data

. Day 100% Intake
Y zZ AA | BB
0
10 |70 |0 |10
1 10|10 | 10 ] 10
2
N |10 |10 |10
3 : '
/0| /0|70 | /D
4
io | 10 0} /0
5
10 [ 1D |10 IO
6 ‘
o /0 10} JO
7 5”R
/10{/0 10170
A =Pan weight (mg)
Color 2 P
identification:_{ 144 plUe2 13‘8’7 34@‘ i5.32 13,13
Analyst:
B = Pan + Larvae weight
o Lam  |asualanzoaas)igar
Larvae weight (mg) =A -B
/ 6.5 [ 1.2 0388
Weight per initial number .
of larvae (mg) (,L’ ’\,9\ \27 /\% |
= C/ Initial number of larvae \0 ~ A" L
) ° o’ o’ o’
Average Percent
weight per reduction . 7
initial from control 0. LS 17.07%
number of (%)
larvae (mg)

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

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

Calculations and data reviewed: C )\

Comments:

—

S

b—

Page 29 of 92
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TV A /Sequoyah Nuclear Plant, Outfall 101
Non-treated
May 30 - June 06, 2007

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

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

Project number: 3240 - Reveiwed by: //\) M/\_.
Not for Compliance Assessment, Internal Laboratory QC ul
C (%) Repli Inittel number of ] Final number of larvazr [ A= Panweight ()] B=Pan+Larvar | Larvar welght (L] Weight/ Surviving  |Mean weight / Surviving] CoeMiclent of vardation Welght / Initial number of | Mean survival | Mean welght / Inltal CoeMiclent of Percent reduction from
’ larvae welght (mg) =A-B rumber of larvae (mg) | number of tarvae (fug) Olean weight per surviving larvae (mg) (%) numberoflarvae | variation feanwight control (%)
rumbee of larvae) (%o) (mg) Per nlfial cumber of Iarvae)
(%)
A 10 10 15.05 21.78 6.73 0.673 0.673
B 10 10 14.06 21.98 792 0.792 0.792 R
Control < m o 1330 5082 =02 0702 0.706 8.5 0902 100.0 0.706 8.5 Not applicable
D 10 10 13.98 20.55 6.57 0.657 0.657
E 10 9 14.20 2242 8.22 0913 0.822
F 10 10 14.54 22.30 71.76 0.776 0.776
A% 0.774 A . 0.73 .0 -3.6
113% G 10 10 14.49 20.50 6.01 0.601 16.7 0.601 950 ot B
H 10 9 15.73 22.99 1.26 0.807 0.726
I 10 10 14.87 22.60 7.73 0.773 0.773
J 10 10 13.68 20.54 6.86 0.686 0.686
9 . - . 7358 . -4.
12.6% K 10 10 13.99 22.06 8.07 0.807 0.735 8.9 0.807 100.0 0.73 8.9 !
L 10 10 14.28 21.02 6.74 0.674 0.674
M 10 9 14.09 21.17 7.08 0.787 0.708
N 10 10 16.05 23.75 7.70 0.770 0.770
.29 - . . . 738 . -4.5
45.2% o] 10 10 13.14 19.77 6.63 0.663 0.751 8.6 0.663 57.5 0 8.8 4
P 10 10 14.49 22.59 8.10 0810 0.310
Q 10 10 14.70 21.43 6.73 0.673 0.673
R 10 10 13.90 20.86 6.96 0.696 0.696
9, -
72.6% S 10 10 14.96 .67 371 0871 0.742 12.0 0871 100.0 0.742 12.9 5.1
T 10 10 15.74 23.02 7.28 0.728 0.728
U 10 10 15.81 22.49 6.68 0.668 0.668
\4 10 10 15.06 21.63 6.57 0.657 0.657
009 : . . . .
100% w 10 10 13.94 20.67 6.73 0.673 0.648 58 0.673 100.0 0.648 58 83
X 10 10 14.05 19.97 5.92 0.592 0.592
Y 10 10 13.87 2042 6.55 0.655 0.655
Z 10 10 14.01 21.30 129 0.729 0.729
00% ta) -~ X X . 7.
100% Intake AA 10 10 1532 2195 663 0.663 0636 94 0663 1000 0656 o4 0
BB 10 10 13.13 18.91 5,78 0.578 0.578
Outfall 101: MSD = Minirmm Significant Difference
Dunnett's MSD value: 0.1215 PMSD = Percent Minimum Significant Difference
PMSD: 17.2 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically significant in a whole effluent toxicity test.
Intake:
Dunnett's MSD value: 0.0839 Lower PMSD bound determined by USEPA (10th percentile) = 12%.
PMSD: 11.9

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 BPA's WET Interfaboratory Variability Study (USEPA, 2001a, USEPA,

2001b).

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-termn Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2-Appendix. BPA-821-B-01-004 and EPA-BZ!-B—OI»QOS, US Environmental Protection Agency, Cincinnati, OH.
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TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated

May 30 - June 06, 2007
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  5/30/2007 Test ID: PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101
End Date:  6/6/2007 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 0.6730 0.7920 0.7020 0.6570
113 0.8220 0.7760 0.6010 0.7260
22.6 0.7730 0.6860 0.8070 0.6740
452 0.7080 0.7700 0.6630 0.8100
72.6 0.6730 0.6960 0.8710 0.7280
100 0.6680 0.6570 0.6730 0.5920
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.7060 1.0000 0.7060 0.6570 0.7920 8.539 4 0.7304 1.0000
11.3 0.7313 1.0358 0.7313 0.6010 - 0.8220 13.029 4 -0.501 2.410 0.1215 0.7304 1.0000
22.6 0.7350 1.0411 0.7350 0.6740 0.8070 8.870 4 -0.575 2410 - 0.1215 0.7304 1.0000
452 0.7378 1.0450 0.7378 0.6630 0.8100 8.831 4 -0.630 2.410 0.1215 0.7304 1.0000
72.6 0.7420 1.0510 0.7420 0.6730 - 0.8710 11.982 4 -0.714 2.410 0.1215 0.7304 1.0000
100 0.6475 0.9171 0.6475 0.5920 0.6730 5.807 4 1.160 2.410 0.1215 0.6475 0.8865
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.98098224 0.884 0.13838349 -0.4270667
Bartlett's Test indicates equal variances (p = 0.77) ) 2.5448122 15.0862722
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.12154682 0.17216263 0.00522627 0.00508725 0.43117049 5,18
Treatments vs D-Control :
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew '
1Co5 84.671
IC10 96.741
1IC15 >100
IC20 >100
IC25 >100 :
IC40 >100 sqn_05-30-07data
1C50 >100
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"TVA/ Sequoyah Nuclear Plant, Intake
Non-treated

May 30 - June 06, 2007
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  5/30/2007 Test ID: PpFRCR Sample ID: TVA/ Sequoyah Nuclear Plant, Intake
End Date:  6/6/2007 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 0.6730 0.7920 0.7020 0.6570
100 0.6550 0.7290 0.6630 0.5780
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical Mean N-Mean
D-Control 0.7060 1.0000 0.7060 0.6570 0.7920 8.539 4 .- 0.7060 1.0000
100 0.6563 0.9295 0.6563 0.5780 0.7290 9.419 4 1.152 1.943 . 0.6563 0.9295
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94020569 0.749 0.40988519 -0.6290803
F-Test indicates equal variances (p = 0.97) 1.05143547 47.4672279
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df

Homoscedastic 1 Test indicates no significant differences

Treatments vs D-Control

0.0838889 0.11882281 0.00495012 0.00372746 0.29299587 1,6

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew
ICO5* 70.955
IC10 >100
IC15 - >100
1C20 >100
IC25 >100
IC40 >100
1C50 >100

_* indicates IC estimate less than the lowest concentration

sqn_05-30-07data
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TVA / Sequoyah Nuclear Plant, Outfall 101

Non-treated

May 30 - June 06, 2007

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

Species: Pimephales promelas

Daily Chemical Analyses

Project number: 3240 Reviewed by: //VW
_ T
Concentration |Parameter Day 0 Day 1 Day2 Day 3 Day 4 Day5 Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
H (SU) 7.91 7.61 7.66 7.59 7.75 7.36 7.71 7.50 7.74 7.34 7.79 7.48 7.75 7.701
DO (mg/L) 7.8 7.8 7.7 7.6 8.2 6.7 7.7 7.2 7.6 6.8 7.6 7.4 7.6 7.7
Conductivity (umhos/cm) 326 316 309 315 302 305 315
Control  PAjyalinity (mg/L CaCO,) 60 61 59
Hardness (mg/L CaCO,) 91 93 89
Temperature (°C) 24.9 24.3 24.6 24.1 24.7 24.3 24.8 24.3 247 24.4 24.6 24.2 25.0 24.5
pH (SU) 7.83 7.51 7.76 7.50 7.82 7.36 7.68 7.44 7.64 7.33 7.63 7.47 7.79 7.70
113% DO (mg/L) 8.0 7.7 3.3 7.4 8.0 7.0 8.0 7.4 7.6 6.8 7.8 7.5 8.0 7.8
’ Conductivity (pmhos/cm) 306 291 292 290 294 310 298
Temperature (°C) - 25.0 24.4 24.6 24.4 24.7 24.1 24.8 24.1 24.7 24.5 24.7 24.3 24.9 24.5
pH (SU) 7.81 7.50 7.73 7.48 7.75 7.35 7.67 7.42 7.64 7.32 7.64 7.44 7.76 7.68
22.6% DO (mg/L) 8.0 7.6 8.3 7.4 8.1 7.0 8.0 7.3 7.6 6.7 7.9 7.6 8.0 7.8
: \ [Conductivity (umhos/cm) 290 280 280 278 273 295 284
Temperature (°C) 25.0 24.4 24.7 24.6 24.7 242 24.8 24.6 24.7 24.5 24.7 24.5 249 24.5
pH (SU) 7.78 7.48 7.71 7.48 7.67 7.35 7.63 7.42 7.54 7.31 7.61 7.44 7.67 7.67
45.2% DO (mg/L) : 8.0 7.6 8.3 7.4
Conductivity (pmhos/cm) 260 250
Temperature (°C) 25.1 24.4 24.7 24.3
pH (SU) 7.76 7.44 7.67 7.46 7.58 7.34 7.59 7.40 7.45 7.27 7.58 7.42 7.61 7.64
72.6% DO (mg/L) 8.2 7.7 8.3 74] - 8.2 7.1 8.0 7.2 7.8 6.7 8.0 7.6 8.2 7.9
’ Conductivity (umhos/cm) 221 214 211 208 208 214 213
Temperature (°C) 25.1 24.7 24.7 24.5 24.7 243 24.9 24.2 24.7 243 24.8 24.4 24.9 24.5
H (SU) 7.73 7.41 7.63 7.46 7.48 7.31 7.55 7.36 7.35 7.26 7.50 7.39 7.55 -~ 7.60
DO (ng/L) 8.2 7.8 8.4 73| 8.3 7.1 8.2 7.3 7.9 6.4 7.9 7.3 8.3 8.0
Conductivity (umhes/cm) 182 177 176 172 170 173 174
100% Alkalinity (mg/L CaCO;) 62 62 62
Hardness (mg/L CaCO;) 73 73 71
Total Residual Chlorine (ing/L) <0.10 <0.10 <0.10
Temperature (°C) 25.1 24.6 24,7 24.2 24.7 24.2 25.1 24.4 24.8 24.4 24.8 24.6 25.0 24.2
pH (SU) 7.72 7.46 7.62 7.51 7.35 7.35 7.49 7.36 7.23 7.27 7.40 7.42 7.49 7.60
DO (ng/L) 8.2 7.8 8.4 73] - 82 7.4 8.3 7.1 7.8 67 7.9 7.3 8.3 8.0
Conductivity (tmhos/cm) 181 172 174 168 179 178 172
100% Intake [Alkalinity (mg/L CaCO;) 59 60 60
Hardness (mg/L, CaCO;) 71 75 75
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature ("C) 25.0 243 247 24.4 24.8 24.2 25.0 24.2 24.7 24.3 24.8 24.5 25.0 24.5
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Environmental Testing Solutions, Inc.

Page 5 of 6
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Species: Pimephales promelas
Client: TVA/Sequoyah Nuciear Plant - Non-treated

Daily Chemistry:

O
Uy

~20-C7]

Analyst

Concentration

Parameter

CONTROL

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity
(mg CaCOy/L)

Hardness
(mg CaCOy/L)

Temperature (°C)

pH (S.U))

DO (mg/L)

11.3%

Conductivity
{umhos/cm)

Temperature (°C)

pH (S.U.)

22.6%

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

4.4

T

pH (S.U.)

346

37H

45.2%

DO (mg/L)

Conductivity
{(umhos/cm)

Temperature (°C)

pH (S.U.)

244

e

72.6%

DO (mg/L)

Condactivity
{pmhos/cm)

Temperature (°C)

23

2.1

5.3

214
4.1

pH (S.U.)

3.4

.31

100%

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity
(mg CaCO;/L)

Hardness
(mg CaCO,/L)

TR chiorine
(mg/L)

£0.10

Temperature (°C)

.\

1.4u3

pH (S.U)

.2

100% Intake

DO (mg/L)

8.2

Conductivity
(umhos/cm)

&\

Alkalinity
(mg CaCOy/L)

s4

Hardness
mg CaCO,/L)

)

TR chlorine
mg/L)

<0./0

Temperature (°C)

%.0

74. 3

3.L2

1z

2.7

.4

248
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Environmental Testing Sclutions, Inc.

Page 6 of 6

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

Date:

08-20-01.

Day

W

Analyst

Concen-
tration

Parameter

CONTROL

pH (S.U)

P

YA

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity
(mg CaCQOy/L)

{ (mg CaCO;/L)

Hardness

Temperature (°C)

11.3%

pH(S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

22.6%

pH (S.U.)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

45.2%

pH (S.U.)

DO (mg/L)

Conductivity
mhos/cm)

Temperature (°C)

72.6%

pH(S8.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

100%

pH(S.U)

DO (mg/L)

Conductivity
{pmhos/cm)

Alkalinity
{mg CaCO5/L)

Hardness
(mg CaCO,/L)

TR Chlorine (mg/L)

Temperature (°C)

100%
Intake

pH(S.U.)

T2

eI

6O

DO (mg/L)

Conductivity
{umhos/cm)

Alkalinity
(mg CaCOs/L)

Hardness
{mg CaCOy/L)

TR chlorine (mg/L)

Temperature (°C)

1S.

4.2

127

4.3

25 .0
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Environmental Testing Solutions, Inc.

Page | of 7

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

Client: TVA -~
Facility: Sequovah Nuclear Plant

NPDES #: TN 0026450

County: Hamilton
Treatment: Non-treated

Outfall: 101

Project#: 3240

Dilution preparation information: Comments:
Dilution prep (%) 113 22.6 452 726 100

Effivent volume (mL) | 2825 | _339ged 1130 1815 2500

Diluent volume (mL) 2217.5 z;aﬂ‘o‘ b 1370 685 0

Total volume (mL) 2500 2500 2500 2500 2500

Test organism information:

Test information:

- 0%-3\ 1]

Organism age: < - HouRsS ous Randomizing template: | ALy,
Date and times organisms 05-30-61 NHp To 104k Incubator number and '
were born between: shelf location: 28
Organism Source Cups: 2,5,6,7, 10, YCT batch: 40867
Culture board: 0S-22-1A8 q4,16,117,18,32 o
Transfer bowl information: | pH =7.94 Temperature = ™. S Selenastrum batch: o -6-aN
Daily renewal information:
Day Date Test initiation, Control water Sample numbers Analyst
renewal, or batch used used
termination time
0 oFac-al 1100 0%:23-01A grs2a.0laoe CS\
1
o316 1003 oS A | NwsA01%o |
2 Dy
Ol 0\ 1 1005 o520 B | erosd. 02463 | gl
’ Oe- 01-(7) 101y 05281 B | Slosa.@s03 | o
oo 1013 os3-nA | Coeoy oteon| i
5
Oe-0t4-01 (018 osa-aA | clokcz.otwoz | K
6 Oo-0S- 01 1820 QS'31-071A | 010602.0\ 02|
u 3
’ Ol 0b-0 4o
Control information: 1 2 Acceptance criteria Summary of test endpoints:
% of Male Adults: o% | o7 £20% 7-day LC50 21007,
% Adults having 3* Broods: | /00% | /00 >80% NOEC 1007,
% Mortality: o7. | o7 <20% LOEC 21007,
Mean Offspring/Female: 299 | 30,0 | 21500ffspring/female | ChV 21007,
% CV: 4.87) 387 <40.0 % 1C25 > 1007,
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Environmental Testing Solutions, Inc.

Page 2 of 7

Species: Ceriodaphnia dubia
Client: Sequovah Nuclear Plant - Non-treated

Date:

©330-071

CONTROL -1 Survival and Reproduction Data
» Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O ) O O 0O O O O O O
Adult mortality . Cl v (S W Ly N VU [ W -
2 Young produced /@) @) O O O O | O O O 10
Adult mortality ol Ul wl!l uw wl u L — low
3 Young produced o o) e @) O @) (@) (@) Q (@)
Adult mortality [ (- | | W I W [ -
4 Young produced K| < S ) 3 | < '-\ i < (|
Adult mortality [ | L L — [ — [ | N I W
5 Young produced (e} ] 1 10 12110 10 1o {6 L
Adult mortality - L “ w (- _ _ _ — —
3 Young produced 0O O o Q.| O O O Q (®) Q
Adult mortality wlow | I (V- | i _ | O
7 Young produced 13 1S H—-\ 1 k,:\ 1S 17 Vo ‘ol 17 S
Total young produced 21 3 \ as |28 30 21 20 30 37 an
Final Adult Mortality l — [ — — (- [ |
X for 3" Broods X > Ko | S >< >~ > >< > | <
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: [OXA
Mean Offspring/Female: 224
conc: 11.3% Survival and Reproduction Data
Replicate number )
Day 1 2 3 4 5 6 7 8 9 10
1 . Young produced O O O D O O b QO ) O
~ Adult mortality ULl L U |uw L__ | S i S I |G
2 Young produced (@) ®) O 0 0 O O O o @)
Adult mortality v w L _ _ [ |- (- (-
3 Young produced o) [e) O O 0O O O @) O 110
Adult mortality - _ | . __ w_ [ | — -
4 Young produced 4 | Q| s S Y < Y S S
Adult mortality G I W — L |- . (- - — —
5 Young produced o) {6} il 10 1 10 it 13 1\ 10
Adultmortaliy | \_ | U | \_ Ul e o] vV [
6 Young produced e O O O O O O @) O O
Adult mortality ] v |- L . (- U |- . |-
s 7 Young produced ,l—{ 7 1S 19 ‘LO 1 ‘l‘g J71 |t (% [¥%
Total young produced 28 | 3\ 3o | 34 31| 20 37 ay 31| 33
Final Adult Mortality C [ e e B .
Note: Adult mortality (L = live, D = dead) :
Concentration:
% Mortality: o
Mean Offspring/Female: 3.6
% Reduction from Control: | =§.1%.
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l Environmental Testing Solutions, Inc. Page 3 of 7
I Species: Ceriodaphnia dubia _
Client: Sequovah Nuclear Plant - Non-treated Date: _05-20-01
' CONC: 22.6% Survival and Reproduction Data
) Replicate number
Day 1 2 3 i 5 6 7 8 9 10 |
I 1 Young produced ) o) () O O ®) 6 O O O
: Adult mortality | L |\ G O A W - [ P -
: 2 Young produced o O O ®) &) O ®) O (@) O
I Adult mortality (U N W R w_ ' “ — _ |
N 3 Young produced O (@) O O @) O o @) O O
_ Adult mortality ol U o ul] e UL | CUE S W B G B
I 4 Young produced < S g s =) .| (V8 .y < q
: Adult mortality . . LN N L\ | L. L - L
5 Young produced 12 (1Y 13 \2 1o 1O i 12| 1\ 10
l Adutmoraiy | L] L] ‘] U | | ] ] ]l o
6 Young produced @) (») @) '®) (&) (®) O O O 0
Adult mortality ol wl w “ (U N [ |
l 7 Young produced 111 12 8% s 1 18 | (") \S i
3 Total young produced av 3k as 233 31 32 37 32 3\ 30
l Final Adult Mortality | I A N I I T I .
. .Note: Adult mortality (L = Jive, D = dead)
Concentration:
' % Mortality: : o
Mean Offspring/Female: 33.\
% Reduction from Control: | =10.17,
l CONC: 45.2% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
l 1 Young produced @) O O O ) b O @) O
. Adult mortality |\ S N I LU | [ | [ _ -
_ 2 Young produced 0O 0O O @) @) (@) @) (@) (@) @)
l Adult mortality - w L (- [ - (- (- — (-
. 3 Young produced (@) ) ) O O O O O QO O
: Adult mortality (- U] L (- — (- C L _
l' 4 Young produced 9 to o | s . < Y s .
Adult mortality - —— [\ L\ - L w (- L | .
: 5 Young produced i 3 13 10 13 12 112 11O 1\ i\
I Adult mortality . L\ . L, L\ | - . |- —
- 6 Young produced Ol 0 @) @) O O 10 1O @)
_ Adult mortality ol ] ] (- LS I e
' 7 Young produced 18 1] 14 19 o 11 1] { q \ 8 e
Total young produced a3 a8 | 2R 23 | a9y 33 |34 | ad {33 | 3)
l- Final Adult Mortality [ Y O Y R
g Note: Adult mortality (L = live, D = dead) '
- v Concentration:
l % Montality: XA
[ Mean Offspring/Female: ad.3
% Reduction from Control: | *14.717
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Environmental Testing Solutions, Inc. Page d of 7
Species: Ceriodaphnia dubia
Client: Sequovah Nuclear Plant - Non-treated Date: 08-30¢ ]
CONC: 72.6% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced Ol O Ol O @) 0O 0 o o |0
Adult mortality U w w (- (- L | |- |-
2 Young produced O O @) O O O O O O O
Adult mortality Ly (. [ [ I - [ I
3 Young produced O o oIS, ) O [®) O O (@]
Adult mortality L _ _ | L - (. 1. “
4 Young produced = lo k\_ s o o s S Y s
Adult mortality (- (W - |- (- - |- _ — o
5 Young produced i\ YRR EYA 210 1\ 12| 2
Adult mortality R W e s - . L -
6 Young produced o O O O O O O O O C)=_=
Adult mortality A\ N | — | | — | W I W
7 Young produced § - {71 20 11 \4 14 2\ R \4 v ] 18
Total young produced 3% | 3% 33 | 3\ e 31 33 3s a4y as
Final Adult Mortality S A - — e It B
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: o7
Mean Offspring/Female: 5.2
% Reduction from Control: | =v137.
conc: 100% Survival and Reproduction Data
. Replicate number
Day 1 2 3 4 5 6 7 8 9 10
i Young produced O [®) 6 O O O O Q ' O O
* Adult mortality [\ . [ I U [ _ | [
2 Young produced @) O O ®) O O O O O @)
Adult mortality | W (- - - | (- _ —
3 Young produced e ) O [a) O O (@) O O e
Adult mortality (- - (. L L (- . [ (- (-
4 Young produced (. < s S -S 4 S & Lo 4
Adult mortality L (. w (W . (- (. — (_
5 Young produced 13 13 \ l\-{ {0 ) \ e 13 3 12
Adult mortality ol U v | w ol u WU o
6 Young produced o (@) O O O O O o1 |10
Adult mortality ! w . w (. [ U (- Cow
7 Young produced 2\ @ 10| 19 2\ 17 22| (& 19 19
Total young produced 4o | 26 21 3% AL 32| 41 |an 38 39S
Final Adult Mortality | e R e N L A O I
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: O
Mean Offspring/Female: 31.0
% Reduction from Control: |- 22,’1 Z,,‘
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Environmental Testing Solutions, Inc.

Species: Ceriodaphnia dubia

Client: Sequoyah Nuclear Plant - Non-treated Date: 05-30-01
CONTROL -2 Survival and Reproduction Data
: Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O @) O O Q O O ) O Q
Aduit mortality U O I ol Ty ol
2 Young produced I O @) @) &) Ol O OO @)
Adult mortality _ U e ] | N I S D — |-
3 Young produced o ®) (@) (@) O O O ) O @)
Adult mortality i _ | Ul | - (-
4 Young produced d S < S - =y ! S o <
Adult mortality w w (- L__ (. — - L - —
5 Young produced 172 o TN 10 1O 1o 2 10
Adult mortality o L |- L | S D _ |- |
6 Young produced o ®) (@) O O () O O (@) (@)
Adult mortality L\ _ — (. A — [ —
7 - Young produced Tty S \s vS ) | o ) l"‘\ | S ) o
Total young produced 20 30 »1 3\ 271 30 30 31 ) 20
Final Adult Mortality [\ - [ N — _ el H ) I N
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: X
Mean Offspring/Female: 30.0
conec: 100% Intake Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced Ol 6 (@) O O O O 1O O |0
 Adult mortality L\ | U w __ [\ (W |- | _
2 Young produced O @) O O Q) O @) @) O (@)
Adult mortality (. Ll (I . L _ | (. (. |
3 Young produced ') () &) (&) O O] O (@) O @)
Adult mortality w { L\ _ Ul w _ (. (- —
4 Young produced (AN i . S S q4 o 9 S S
Adult mortality - (— - (- (. (- |- (N |
5 Young produced n {13 10 13 12 10] 10 12 | v I
Adult mortality C] U w v | L I S T N I W g
6 Young produced (@) @) () @) O O O @) O Q
Adult mortality | VR A O S VN A ST AN WU B - | O g W R
7 Young produced 18 1\‘ 7 1 9 o |1 TR 17 \§ \S
T
:al young produced 32 3\ 3| 3L 33 ap 3\ 33 32 | A\
Final Adult Mortality | - | \_ \_ — — .
Note: Adult mortality (L =live, D = dead)
Concentration:
% Mortality: (0YA

Mean Offspring/Female: 32.0

% Reduction from Control: | - .77
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TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated
May 30 - June 06, 2007

Verification of Ceriodaphnia Reproduction Totals

Control-1
Replicate number
Day T2 T3 14561718579 0] ™
1 0] 01 0]0]l0]lo0lolololo 0
7 0l o0l o0]o]o]o]olo] oo 0
3 0l o] o lololo]o]lo]o]o 0
4 4| 5| 51431 a]ala]5]a 42
5 0] 0] n 101211610 0] 101 105
6 0] 0]o]ololo]o]o]o]o 0
7 | 15|14 14| 15] 17| 16 |16 |17 115 152
Total | 27 | 31 ] 30 | 28 | 30 | 31 ] 30 | 30 | 32 ] 30 1 299
11.3%
Replicate number
Day T T2 T3] 4] 5167875 o) T
1 0] 0] 0]010]lo0lolololo 0
7] 0] o0]JoloJolololo] oo 0
3 0 Jojo]oJlolo]olo]o]o 0
4 4] 4] 45151 als5a]5]5s 45
5 10101110 i w]1i]i3]11] 10 107
; 0] o0oJolololo ol lololo 0
7 G 71 51196161617 16|18 164
Total | 28 | 31 | 30 | 34 | 32 ] 30 | 32 | 34 | 32 | 33 | 316
22.6%
Replicate number
Day 112713 4 F s e 71879 [w]
1 010101010101 0]olo]o0 0
2 0l 0] o] o]olololol o] 0
3 0o o0 Jolo]ofolol o] o]0 0
3 51 51 4] 6] 4146 4] 5] a4 @7
5 ]| B3| 12|w0]w0]14]12]11]10 117
6 0] 0] o] ol oo Jo]o]lo]o 0
7 7 [ 18| 18 [ 15 17 |18 | 17 | 161 15 ] 16 167
Total | 34 | 36 | 35 | 33 | 31 ] 32 | 37 | 32 | 3t | 30 | 331
45.2%
Replicate number
Day T T2 T3 T4 (5 ]6] 78T 0} ‘@
1 0] 0] 0101010l 0]06]o0lo 0
2 0] o0Jo]lolololo]o] oo 0
3 0 JoJo]olololo]lo]o]a 0
) 416161 4a s (a5 5 64 9
5 T 13131013 ] 2|11 116
3 0 JofloloJojofJolaololo 0
7 8|19 19|18 16]| 17|17 19]18] 161 178
Total ] 33 | 38 | 38 | 33 | 34 | 33 | 34 | 34 | 35 | 31 343

72.6%
Replicate number
Day T2 73145 67185 o] ™
1 oJojJojo]ojojo]ofJolo 0
2 0o Jololololo|o})o | o 0
3 o JofloloJolololol]olo 0
4 7161 4|56 ] 4|55 |4a4ls 51
5 1222111210 1]12]12 115
3 0] o] o]o)]o]o]ojJo]|olo 0
7 1720 1719 [ 1920 | 18] 19 | 18 | 18 186
Total ] 35| 38 | 33| 36| 36|37 33]35]34] 35 352
100%
Replicate nunsbher
Day 9 T2 73T+ 516 177385 o]
1 ol o] oo 0o lo|o]Jo] o 0
2 o Jof[oloJolo{ololo] o 0
3 ol o0]JoJo]o]lo]olololo 0
4 6 | S| 51 s| s alss6]6] 4 51
5 BBl 13]I12 125
6 0ol oo [oloJololojolo 0
7 21 | 18 | 20 | 19 | 21 | 17 |22 | 18 | 19 | 19 194
Total 40 [ 36 | 37 [ 38 [ 36 | 32 [ 41 { 37 | 38 | 35 370
Control-2
Replicate number
Day TT I 73T 5 1s 778 v ] T«
1 0joJo]o]JoJo]oloJolo 0
2 0o JoJoJlololoJoloJolo 0
3 ojololofololololo7 o 0
4 4| 51 5| s 4| a]a]s]al a a4
5 plwlnnlufrwlw]lro]nnli 107
3 0o ] o]ololo]o]ol]o]Jo] o 0
7 14 | 15 | 15 | 15 | 13 | 16 | 16 | 14 | 15 | 16 149
Total | 30 | 30 | 31 | 31 | 27 | 30 | 30 | 31 | 30 | 30 300
100% Intake
Replicate number
Day T2 31577875 0] '
1 0l 6ol ofo]lofo]o]o]o 0
2 0ol o]JoloJlo]lololo] o] o 0
3 c{oflo]lolo]Jojo[o][o]o 0
4 a4 4| s s al64a]s5]s 46
5 10 { 13(10] 131210 10121211 113
6 ocofoloflojololololoqo 0
7 Bl 8[16]| 161517 ]15]15 161
Total 32 )31 )31)36)33)]30]31]33]32]31 320
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TVA /Sequoyah Nuclear Plant, Outfall 101

Non-treated
May 30 - June 06, 2007

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

Quality Control

Species: Ceriodaphnia dubia

Verification of Data Entry, Calculations, and Statistical Analyses

Project number: 3240 Reveiwed by://yumn-ﬂ/v
A
Concentration Replicate number Survival | Average reproduction Coefficient of Percent reduction from
(%) 1 5 3 4 5 P 5 s 9 10 (%) (offspring/female) variation (%) pooled controls (%)
Control - 1 27 3t 30 28 30 31 30 30 32 30 100 29.9 4.8 Not applicable
11.3% 28 31 30 34 32 30 32 34 32 33 100 316 6.0 -5.7
22.6% 34 36 35 33 31 32 37 32 31 30 100 33.1 7.0 -10.7
45.2% 33 38 38 33 34 33 34 34 3s 31 100 343 6.5 -14.7
72.6% 35 38 33 36 36 37 33 35 34 35 100 352 4.6 -17.7
100% 40 36 37 38 36 32 41 37 38 35 100 37.0 6.9 -23.7
Control -2 30 30 31 31 27 30 . 30 31 30 30 100 30.0 38 Not applicable
100% Intake 32 31 31 36 33 30 n 33 32 31 100 32.0 5.3 -6.7
Outfall 101: MSD = Minimum Significant Difference
Dunnett's MSD value: 2.092 PMSD = Percent Minimum Significant Difference
PMSD: 7.0 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically
significant in a whole effluent toxicity test.
Intake:
Dunnett's MSD value: ' 1.127 Lower PMSD bound determined by USEPA (10™ percentile) = 13%.
PMSD: 3.8

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

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

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

Environmental Protection Agency, Cincinnati, OH.
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TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated |

May 30 - June 06, 2007
Statistical Analyses

Cerodaphnia Survival and Reproduction Test-Reproduction

Start Date:  5/30/2007 Test ID: CdFRCR : Sample ID: TVA/ Sequoyah Nuclear Plant, Outfall 101
EndDate:  6/6/2007 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: Non-treated . :
Conce-% 1 2 3 4 5 6 7 8 9 10
D-Control =~ 27.000 31.000 . 30.000 28.000 30.000 31.000 30.000 30.000 32.000 30.000
11.3 28.000 31.000 30.000 34.000 32.000 30.000 32.000 34.000 32.000 33.000
22.6 34.000 36.000 35.000 33.000 31.000 32.000 37.000 32.000 31.000 30.000
452 33.000 38.000 38.000 33.000 34.000 33.000 34.000 + 34.000 35.000 31.000
72.6 35.000 38.000 33.000 36.000 36.000 37.000 33.000 ©35.000 34.000 35.000
100 40.000 36.000 37.000 38.000 36.000 32.000 41.000 37.000 - 38.000 35.000
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 29.900 1.0000 29.900 27.000 32.000 4.847 10 33.517 1.0000
11.3 31.600 1.0569 31.600 28.000 34.000 6.004 10 -1.859 2.287 2.092 33.517 1.0000
22.6 ~ 33.100 1.1070 33.100 30.000 37.000 7.042 10 -3.498 2.287 2.092 33.517 1.0000
452 34.300 1.1472 34.300 31.000 38.000 6454 - 10 43810 2.287 2.092 33.517 1.0000
72.6 35.200 1.1773 35.200 33.000 38.000 4.600 10 -5.794 2.287 2.092 33.517 1.0000
100 37.000 1.2375 37.000 32.000 41.000 6.861 10 -7.762 2.287 2092 . 33517 1.0000
Auxiliary Tests ) Statistic Critical - Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.6246798 1.035 0.04521495 -0.0695896
Bartlett's Test indicates equal variances (p = 0.56) 3.92323184 15.0862722
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Dunnett's Test 100 >100 1 2.09160219 0.06995325 65.0166667 4.18333333 1.9E-09 5, 54
Treatments vs D-Control :

Linear Interpolation (200 Resamples)

Point Y% SD 95% CL Skew

1C05 >100

IC10 >100

IC15 >100

1C20 >100

IC25 >100 : _ sqn_05-30-07data
1C40 - >100

1C50 >100
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TVA / Sequoyah Nuclear Plant, Intake
| Non-treated

May 30 - June 06, 2007
Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  5/30/2007 Test ID: CdFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Intake
End Date:  6/6/2007 LabID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: Non-treated
Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 30.000 30.000 31.000 31.000 27.000 30.000 30.000 31.000 30.000 30.000
100 32.000 31.000 31.000 36.000 33.000 30.000 31.000 33.000 32.000 31.000
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% - N t-Stat Critical MSD Mean N-Mean
D-Control 30.000 1.0000 30.000 27.000 31.000 3.849 10 31.000 1.0000
100 32.000 1.0667 32.000 30.000 36.000 5.311 10 -3.078 1.734 1127 31.000 1.0000
Auxiliary Tests _ Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.88865483 0.868 0.62026911 2.99845201
F-Test indicates equal variances (p = 0.26) 2.16666675 6.54108953
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df

Homoscedastic t Test indicates no significant differences

Treatments vs D-Control

1.12677077 0.03755903 20

211111111 0.00648469 1,18

Linear Interpolation (200 Resamples)

Point % SD 95% CL Skew

IC05 >100

IC10 >100

IC15 >100

I1C20 >100

Ic25 >100 sqn_05-30-07data
1C40 >100 -

1C50 >100




‘TVA /Sequoyah Nuclear Plant, Outfall 101
Non-treated
May 30 - June 06,2007

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

76 J0 sp 3ded

Daily Chemical Analyses

Project number: 3240

Reviewed by: /’\}W\_/
-/

Concentration |Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day § Day 6
. Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 7.91 7.76 7.66 7.80 7.75 7.78 7.71 7.73 7.74 7.65 7.79 7.71 7.75 7.82
DO (mg/L) 7.8 8.0 7.7 8.1 8.2 8.2 7.7 738 7.6 7.8 7.6 8.0 7.6 8.0
Conductivity (umhos/cm) 326 316 309 315 302 305 315
Control T4 jkalinity (mg/L CaCO,) 60 61 59
Hardness (mg/L CaCQ;) 91 93 89
Temperature (°C) 249 24.6 24.6 24.9 24.7 24.8| - 24.8 25.1 24.6 24.8 24.8 24.6 249 24.7
pH (SU) 7.83 7.77 7.76 7.80 7.82 7.78 7.68 7.74 7.64 7.65 7.63 7.71 7.79 7.78
DO (mg/L) - 8.0 8.0 83 8.1 8.0 8.2 3.0 78 76 79 7.8 8.0 8.0 8.0
11.3% Conductivity (umhos/cm) 306 291 92 290 294 310 298
Temperature (°C) 25.0 24.8 24.7 24.6 24.7 24.8 24.8 25.0 24.7 24.8]" 24.8 24.9 25.0 24.9
H (SU) 7.81 7.77 7.73 7.79 7.75 7.77 -7.67 7.74 7.64 7.65 7.64 7.70 7.76 7.77
22.6% DO (mg/L) 8.0 8.0 8.3 8.2 8.1 8.2 8.0 7.9 7.6 7.9 7.9 8.0 8.0 7.9
' Conductivity (umhos/cm) 290 280 280 278 273 295 284
Temperature ("C) 25.0 24.5 -24.6 24.7 24.7 24.7 248 24.8 24.7 24.8 24.8 249 25.0 24.9
pH (SU) ) 7.78 7.75 7.71 7.78 7.67 7.76 7.63 7.74 7.54 7.64 7.61 7.70 7.67 7.76
o DO (mg/L) 8.0 8.0 8.3 8.2 8.2 8.2 8.0 8.0 7.8 8.0 7.9 8.1 8.1 8.0
45.2%  [Conductivity (xmhos/cm) 260 250 254 250 245 253 253
Temperature (°C) 25.0 24.5 24.6 2491 - 247 24.6 24.8 247 24.7 247 248 25.0 25.0 24.8
pH (SU) 7.76 7.72 7.67 7.77 7.58 7.76 7.59 7.72 7.45 7.62 7.58 7.68 7.61 7.72
12.6% DO (mg/L) 3.2 8.0 8.3 8.1 8.2 8.2 8.0 8.0 78 8.0 8.0 8.1 8.2 80
D70 Conductivity (pmhos/cm) 221 214 211 208 208 214 213
Temperature (‘C) 25.0 24.7 24.7 24.9 247 24.9 24.9 24.9 247 24.9 24.8 24.8 25.0 24 8
pH (SU) 7.73 7.72 7.63 7.76 ©7.48 7.74 7.55 7.71 7.35 7.61 7.50 7.67 7.55 7.69
DO (mg/L) 8.2 8.0 8.4 8.0 8.3 8.2 8.2 8.0 7.9 8.0 7.9 8.1 83 8.0
Conductivity (pnmhos/cm) 182 177 176 172 170 173 174
100% Alkalinity (mg/L CaCO,) 62 62 62
Hardness (mg/L CaCO,) 73 73 ] 71
Total Residual Chlorine (img/L) <0.10 <0.10 <0.10
Temperature ("C) 25.1 24.5 24.7 24.6 24.6 24.6 25.1 24.8 24.8 24.7 24.8 24.9 25.0 25.0
pH (SU) 7.72 7.73 7.62 7.78 7.35 7.75 7.49 7.71 7.23 7.61 7.40 7.67 7.49 7.69
DO (mg/L) 8.2 8.1 8.4 8.0 8.2 82 83 7.8 7.8 7.8 7.9 8.1 83 77
Conductivity (ymhos/cm) 181 172 174 168 179 178 172
100% Intake |Alkalinity (mg/L CaCOs) 59 60 : 60
Hardness (mg/L CaCO,) 71 75 75
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature ("C) 25.0 24.5 247 24.8 24.8 24.8 24.9 25.0 24.7 24.9 248 24.7 25.0 24.8
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Environmental Testing Solutions, Inc. Page 6 of 7

Species: Ceriodaphnia dubia ‘ Date:  0<-Zp-—¢M
Client: Sequoyah Nuclear Plant - Non-treated )

Daily Chemistry:

Analyst
Concentration Parameter
CONTROL | pH({S.U)
DO (mg/L)
Conductivity
(pmhos/cm)
Alkalinity
(mg CaCOy/L)
Hardness
(mg CaCOy/L) G
Temperature (°C) 24.9 e ] WG ’L\\ q 5 ™. &
HiU) Q.o 996 '
11.3% DO (mg/L) 2.0
Conductivity
(umhos/cm) Ao
Temperature (°C) 235.0
HESU) Qoiy 498+
22.6% DO (mg/L) 8.0
Conductivity
(umhos/cm) 240
Temperature (°C) 8.0
H(S.U) %?6,
45.2% DO (mg/L)
Conductivity
{umhos/em) awo
Temperature (°C) 5.0
H(S.U) L FHp
72.6% DO (mg/L) 8.2
Conductivity
(umhos/cm) aAl
Temperature (°C) 3.0
H (S.U) 133
100% DO (mg/L) 8.2
Conductivity
pmhos/cm) /659\
Alkalinity :
mg CaC0O,/L) X
Hardness :
(mg CaCOy/L) a3
TR chlorine
(me/L) <0,10 20.0¢
Temperature (°C) 5.4 .S 4.1 ™. .6 1. b
H (S.U.) 1 192 T A3 | ruz | 299 %35 | 2.5
100% Intake | DO (mg/L) 8.2 . g4 Q. 8.2 8.2
Conductivity s
mhos/cm) [ﬁ/ 1,‘? 2 ’ } L}
Alkalinity :
mg CaCO,/L) 5S4 0
Hardness
mg CaCO,/L) )\ 1S
TR chlorine
— Temperature (°C) 2.0 .S Y] 24. 8 2y.& &
Initial Final Initial Final Initial Final
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Environmental Testing Solutions, Inc. Page 7 of 7
Species: Ceriodaphnia dubia :
Client: Sequovah Nuclear Plant - Non-treated Date: 0S -20-1
Day
3 4
Analyst Kek i£1A Ve
Concen- Parameter & S ST Y
tration x !
CONTROL § pH(S.U) R }.’—}3 Y | s
DO (mg/L) 23 ; 20 3-8
Conductivity . 2
{(ymhos/cm) 3 IS X0z
Alkalinity \
(mg CaCO5/L)
Hardness \&{
(mg CaCOy/L)
Temperature (°C) 24. &
pH (S.U.) w8
11.3% DO (mg/L) OO
Conductivity .
(umhos/cm) BQO
l Temperature (°C) M. £
g pH (S.U) e
22.6% DO (mg/L) 8.0
Conductivity '
l (pmhos/cm) 8?6
’ Temperature (°C) 2.8
pH (S.U.) L3
I 45.2% DO (mg/L) 0.0
' Conductivity —
‘ (pmhos/cm) abo
l Temperature (°C) 24. &
‘ pH (S.U) 259
72.6% DO (mg/L) 9.0
j Conductivity
l (pmhos/cm) 2 06
Temperature (°C) 4.9
pH (S.U)
100% DO (mg/L) .
Conductivity
(gmhos/cm)
Alkalinity
{mg CaCO;/L)
Hardness
(mg CaCQ,/L)
TR Chlorine (mg/L)
Temperature (°C) .0
o [ pH (SU) EVE)
0% DO (m
Intake (mg/L) T+t
Conductivity :
{umhos/cm)
Alkalmlty
TR chlorine (mg 20 ¢
— Temperature (°C) 2¢.9 5. 0 24.7 . 24. & 25.0
Initial Final Initial Final Initial Final Initia) Final
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Environmental Testing Solutions, Inc. Page 1 of 6
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas
Client: TVA County: Hamilton
Facility: Sequovah Nuclear Plant Treatment: UV-treated
NPDES #: TN 0026450 Outfall: 101
Project #: 3O '
Dilution preparation information: Comments:
Dilution prep (%) 1.3 22.6 45.2 72.6 100 Each concentration was treated
Effluent volume (mL) 2825 }3’9—-' 1130 1815 2500 for 2 minutes with a UV sterilizer
Diluent volume (mL) 22175 M‘\E‘D 1370 685 0 to remove pathogenic
Total volume (mL) 2500 2500 2500 2500 2500 interferences.
Test organism information: Test information:
Organism age: 205 doudtS OWd Randomizing template: glue
Date and times organisms 0%5:29-017 1L0O Incubator number: ag
were born between: ‘ ,
Organism source: ATor Batd B 05-24-1 Artemia lot number: @ka20q U
Transfer bow! information: | pH = Temperature=  °C | Total drying time: 29-RouRsS
, .86 24.3 Date / Time in: Q-0 | 1330
Average transfer volume: o0 Date / Time out: oe-81-61 1330
8.L -
Oven temperature: o0’ C
Daily feeding and renewal information:
Day Date Morning Afternoon Test initiation, MHS Sample numbers Analyst
feeding feeding time renewal, or batch used used
time termination time .
O Josmw| —& | w0 1243 05-20-01A | closmAm.orecr | Al
: 0s-3\~T1 o800 R iNe) 1304 o0s28-1 A | 01050102 &Y
> Jowore | ogo0 14 04 1207 os-&- & | 0nosI .93 | |
3 Ol 52-0} 0400 \ScO 124 65-28-618 01 052).02 % 63 c\\
4 - '
ovon-ay | 0400 \SO0 1228 03-a-01A | aoeoz.otsor]|
5
Ol 01 8% N 20 \222 CS-a-01 A | Olpe02.0140L (\L
6 Ow &% 6 04D 1428 131k 0L02.0\ 402
Ol Olo-U1 1257 A

Control information: Acceptance criteria Summary of test endpoints:
% Mortality: o7 <20% 7-day LCs, > 10067,
Average weight per initial larvae: 0.66S NOEC 1007,
Average weight per surviving larvae: | 0.\deS > 0.25 mg/larvae LOEC 21007
ChV 2 1007
IC;ys >1007,
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Environmental Testing Solutions, Inc. Page 2 of 6

Species: Pimephales promelas Date: __¢0%-30-01

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 I J K L

0 w0 1o |l |w o |wlo |o ]| |

1 jol/0] 0l ol |wo]o]iclid]io]0
? /10 |10 {10/ ]/ (1D | 10| /0] (O [IO | 10|10

’ 10| 0w |,0lo]m]|re]o]w|o|w0 |0
) 10 | 1O (1O [(O (0| /01O | 1O] 1O !0 | 1040

; 10| |m | w|w|io |w|w || o] 0]
6 /0 (0 |10 (70 10 [0 | O c\“'V D] 10|10 |20

7 2l

& ' _ i
ol 0l |olnfwo (1019 o]0 ]t0] 0

A = Pan weight (mng)
Color identification:

Mdegate- 15,35 | it4q 14 T3S3IN8 75703.03 1481 [-O5]14 .35 1 G 14,36 |14k
Analyst: \i-‘,é-

B =Pan + Larvae weight )

et LAR Aa-11|2033 [A1.59 [AL1b [a2231979 |A195 [aana| 18T [0 11| 58116

Larvae weight (mg) =A - B B
? 1(.,19 Luad 6. 86 [6.82 fLdR [ (L4 [7.81 ] 7621543 |1.20 (710

Weight per initial number

of larvae (mg) ~? \‘?“

= C/ Initial number of larvae \'4 N
A

Average Percent

weight per reduction

initial from control | . LLS

number of (%)

larvae (mg)

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

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

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - UV-treated Date: 0S-25-¢M

Survival and Growth Data
Day 45.2% 72.6% ' 100%
M N 0 P Q R S T U \Y w X

0 jo| 10| 10| |ic]iw|io]o]iofw]iolio
1 1o |10 [to [wliolw (10 ]i0 |10 |10 [0 |10
2 /o 1o {iolwol ||| 0] 0|10

h /o {0 |0 [wo|mo|wlwolwo]n|0]wn]|0
! /O|(D |10 [tO }/0 olto [0 |liol|to |0} 0
5 | | | o] [tofo || | | o
¢ a% o] w]ie| oo o o]o]n o
7 e 13

/O 110 [0 | 10 }I10 {70 | /O[O IO |10 101} rO

A =Pan weight (mg)
Color identification:

™MQ C§€ G 13.2349
Analyst: ¥ S X
B =Pan + Larvae weight

st 1aR 19,10/ 40 50 2312 |43 01 [a0.96 | ALT0 A 17 30 S]a093/at.u [19.83 1939

G431 4.5 |15 1] Bl 3T 4o L4 1y |5, c8)12,53]13.95]

Larvae weight (mg)=A-B
o4l (.68 7.8%4.31 [b.2) 1.3 (SN2 (v e L. 03 [e-BD ¢ .od

Weight per initial number <@ > A 0 o~ ” o A
~ ©

gf larvae (mg) = o & .,’,\ ~ K ‘3~ " Ny S N \‘?
= C/ Initial number of larvae | 9 v ~ ~ v . . . » . . 3

o |o O o Jo o o o o P ° °
Average . Percent
weight per reduction
initial from coatrol 0. b“q ’4479 O_(ozg s. s% 0.1 . 27’
number of (%)
larvae (mg)

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.
Calculations and data reviewed: 55 )

Comments:
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Page 4 of 6

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

Species: Pimephales promelas

Client: TVA / Sequoyah Nuclear Plant - UV-treated

Date:

03 -30-7

Survival and Growth Data

Day 100% Intake
Y Z AA | BB
0 .
/o | {0 | (0 /0
! 1o |10 | 10|10
2
10 [ 10 | /D | 1O
3
(D (0 | /D {70
4
{0 110 | O |10
5
Io |10 | /O] 10
6 10 |10 |10 | 1O
7 297
W0 1010 | 1O
A = Pan weight (mg)
C&kor ident‘ifécation: 3 _1 |
agente oo 1203 )i
B = Pan + Larvae weight
Exrl:lga)lyst: 4’_&&___ lqla aﬂ-Oa ‘B-Bq ata .L'“
Larvae weight (mg) =A-B '
4.44 |L.Abk (627 L0
Weight per initial number o
of larvae (mg) N N7 AL A
= C/ Initial number of larvae | O™ | & W e
o o’ V] o
Average Percent
weight per reduction
initial from control 0.023 (9,7.70
number of (%)
larvae (mg)

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

/‘\
Calculations and data reviewed: __é&

Comments:
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TVA / Sequoyah Nuclear Plant, Outfall 101
UV-treated
May 30 - June 06, 2007

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

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

Project number: 3240 Reveiwed by: W
Not for Compliance Assessment, Internal Laboratory QC /f
Concentration (%) Replicate Initial oumber of Final aumber of A =Pan weight B =Pan + Larvae |Larvae welght (mg)] Weight / Surviving Mean weight / CoefMicient of variation | Weight / Initial number | Mean survival Mean weight / CoeMcient of Percent reduction from
larvae larvae {mg) welight (mg) =A-B aumber of larvae (mg) | Surviving number of (Masm weight per surviving of larvae (mg) (%) Initial number of | variation (Mesn weigtt control (%4}
larvae (mg) uumber of harvas) (%) larvae (mg) per fottial number of lsrae)
()
A 10 10 15.35 22.11 6.76 0.676 0.676
B i0 10 14.19 2033 6.14 0.614 0.614 N
| 0.665 s. . 0.665 5.1 Not licabl
Contro C 10 10 1473 21,59 6.86 0.686 ! 0.686 100.0 ot applicable
D 10 10 14.34 21.16 6.82 0.682 0.682
E 10 10 15.75 22.23 6.48 0.648 0.648
F 10 10 13.03 19.79 6.76 0.676 0.676
11.3% 718 ) . .696 8. -4.8
13% G 10 10 14.81 2155 6.74 0.674 o 146 0.674 575 069 $
H 10 9 14.55 22.42 7.87 0.874 0.787
1 10 10 14.25 21.87 7.62 0.762 0.762
) J 10 10 14.84 20.77 5.93 0.593 0.593
6% X 104 A 3 104 -4.8
2.6% K 10 10 14.38 21.58 7.20 0.720 0.696 0.720 1000 0696
L 10 10 14.66 21.76 7.10 0.710 0.710
M 10 10 13.29 19.70 641 0.641 0.641
N 10 10 14.42 20.50 6.08 0.608 0.608
45.2% X 12.0 .0 694 12.0 -4.4
[o] 10 10 14.24 2.2 788 0.788 0.694 0.788 100 0.69
P 10 10 15.64 23.01 7.37 0.737 0.737
Q 10 10 14.75 20.96 6.21 0.621 . 0.621
R 10 10 14.36 21.70 7.34 0.734 0.734
6% ~ X X A 0. X 3
72.6% S 10 10 13.75 15.17 5.42 0.542 0.628 126 0.542 1000 628 126 53
T 10 10 14.40 20.56 6.16 0.616 0.616
U 10 10 14.14 2043 6.29 0.629 0.629
M 10 10 15.08 21.11 6.03 0.603 0.603
Y X K X X . 2
100% W 10 10 13.53 19.83 6.30 0.630 0.617 2.4 0.630 100.0 0.617 24 7
X 10 10 13.95 19.99 6.04 0.604 0.604
Y 10 10 14.13 19.12 4.99 0.499 0.499
z 10 10 14.06 21.02 6.96 0.696 : 0.696
00% Int. 0.623 K . X R A
100% Intake AA 10 10 12.62 18.89 627 0627 2 14.0 0627 100.0 0623 14.0 62
BB 10 10 15.7} 22.41 6.70 0.670 0.670
Qutfall 101: MSD = Minimum Significant Difference
Dunnett's MSD value: 0.1671 PMSD = Percent Minimum Significant Difference )
PMSD: 16.1 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically significant in a whole effluent toxicity test.
Intake:
Dunnett's MSD value: 0.0911 Lower PMSD bound determined by USEPA (10th percentile) = 12%.
PMSD: 13.7

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

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

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

May 30 - June 06, 2007

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  5/30/2007 Test ID: PpFRCR Sample ID: TVA/ Sequoyah Nuclear Plant, Outfall 101
End Date:  6/6/2007 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: UV -treated
Conc-% 1 2 3 4
D-Control 0.6760 0.6140 0.6860 0.6820
11.3 0.6480 0.6760 0.6740 0.7870
22.6 0.7620 0.5930 0.7200 0.7100
452 0.6410 0.6080 0.7880 0.7370
72.6 0.6210 0.7340 0.5420 0.6160
100 0.6290 0.6030 0.6300 0.6040
. Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.6645 1.0000 0.6645 0.6140 0.6860 5.104 4 0.6876 1.0000
11.3 0.6963 1.0478 0.6963 0.6480 0.7870 8.880 4 -0.715 2410 0.1071 0.6876 1.0000
226 0.6963 1.0478 0.6963 0.5930 0.7620 10402 . 4 -0.715 2.410 0.1071 0.6876 1.0000
452 0.6935 1.0436 0.6935 0.6080 0.7880 12.032 4 -0.653 2.410 0.1071 ~ 0.6876 1.0000
72.6 0.6283 0.9454 0.6283 0.5420 0.7340 12.609 4 0.816 2.410 0.1071 ©0.6283 0.9137
100 0.6165 0.9278 06165 0.6030 0.6300 2.437 4 1.080 2.410 0.1071 0.6165 0.8966
- Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96499479 0.884 0.11010883 -0.2509188
Bartlett's Test indicates equal variances (p = 0.19) 7.4650507 15.0862722 '
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.10706301 0.16111815 0.00517108 0.00394707 0.30368891 5,18
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1Cos 61.066 14.544 0.000 99.872 -0.2097
IC10 94.491
IC15 >100
-IC20 >100
1C25 >100
IC40 >100
IC50 >100

sqn_05-30-07data
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TVA /Sequoyah Nuclear Plant, Intake
UV-treated

May 30 - June 06, 2007
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  5/30/2007 Test ID: PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101
End Date:  6/6/2007 LabID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:  UV-treated

Conc-% 1 2 3 4

D-Control 0.6760 0.6140 0.6860 0.6820

100 0.4990 0.6960 0.6270 0.6700
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.6645 1.0000 0.6645 0.6140 0.6860 5.104 4 0.6645 1.0000
100 0.6230 0.9375 0.6230 0.4990 0.6960 14.033 4 0.885 1.943 0.0911 0.6230 0.9375
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.89268976 0.749 ) -1.2560788 177523149
F-Test indicates equal variances (p = 0.15) 6.64445066 47.4672279 )
Hypothesis Test (1-tail, 0.05) . MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.09111043 0.13711126 0.0034445 0.00439683 0.41016689 1,6
Treatments vs D-Control
Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew
1Co5* 80.060
1C10 >100
1C15 >100
1C20 >100
1C25 >100
1C40 >100
1C50 >100

* indicates IC estimate less than the lowest concentration

sqn_05-30-07data



TVA / Sequoyah Nuclear Plant, Outfall 101
UV-treated
May- 30 - June 06, 2007

76 §0 56 9d3eg

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

Daily Chemical Analyses

Project number: 3240 Reviewed by:/r\/w_/
I
Concentration {Parameter Day 0 Day 1 Day 2 Day 3 Day 4 - Day 5§ Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) ' 7.87 7.55 7.83 7.52 7.90 7.41 7.83 7421 °  7.81 7.34 7.76 7.50 7.76 7.64
DO (mg/L) 8.0 7.7 7.9 72 7.6 7.2 8.2 6.7 7.9 6.7 7.9 7.3 8.1 7.9
Control Conductivity (umhos/cm) 318 306 301 305 295 302 305
Temperature (°C) 25.0 24.4 24.7 2422 24.7 24.3 24.9 24.6 24.7 24.4 24.9 24.6 25.0 24.5
pH (SU) 7.87 7.62 7.83 7.52 7.87 7.40 7.84 7.40 7.80 732 7.76 7.50 776 764
1L.3% DO (mg/L) 8.1 7.7 8.2 7.1 7.6 6.9 8.2 6.8 7.9 6.8 7.9 7.2 8.1 7.7
e Conductivity (nmhos/em) 308 300 291 295 286 292 299
Temperature ("C) 25.0 24.4 24.8 24.1 24.8 24.3 24.9 244 24.8 24.5 249 24.4 25.0 24.5
pH (SU) 7.87 7.62 7.84 7.51 7.82 7.40 7.84 7.40 7.74 7.31 7.77 7.47 7.77 7.65
22.6% DO (mg/L) 8.2 7.8 8.2 7.0 7.8 6.9 8.2 6.9 8.0 6.4} 8.0 7.2 8.1 7.9
e Conductivity (umhos/cm) 295 283 278 279 273 278 288 :
Temperature (°C) 25.0 24.2 24.8 243 24.8 24.1 24.9 242 24.8 24.4 24.9 24.4 25.0 24.3
} pH (SU) 7.84 7.56 7.83 7.4% 778 7.39 783 734 7.69 7.28 776 7.44 7.75 765
- DO (mg/L) 83 7.9 32 71 78 . 1.0 83 6.9 81 6.4 8.0 71 8.1 8.0
45.2% Conductivity (umhos/cm) 263 256 250 253 245 249 256
Temperature ("C) 25.1 242 247 243 24.8 242 24.9 242 24.8 24.6 24.9 24.5 25.1 243
pH (SU) 7.83 7.55 783 747 771 738 7.79 734 761 7.29 772 744 771 759
1269 DO (mg/L) 83 78 8.2 71 8.0 7.0 8.3 6.8 . } 8.1
“h7e Conductivity (umhos/cm) 227 216 215 212
Temperature (°C) 25.1 243 24.7 24.5 24.8 24.4 25.0 24.4
pH (SU) 7.82 7.52 7.79 7.47 7.63 7.36 7.76 7.33 7.54 7.28 7.66 7.44 7.66 7.58
o DO (mg/L) 8.3 7.8 8.2 7.3 8.0 7.1 8.3 7.7 8.3 6.6 8.2 7.1 8.2 7.9
100% Conductivity (umhos/cm) 188 176 178 174 173 176 181
Temperature (°C) 25.1 24.5 248| . 243 248 244 25.1 243 24.8 24.4 24.8 245 25.1 24.3
pH (SU) 7.81 7.44 7.78 7.45 7.54 7.32 7.74 7.33 7.36 7.24 7.66 7.44 7.66 7.64
100% Intake DO (mg/L) 8.4 7.9 8.3 7.4 8.1 7.0 8.4 6.9 8.3 6.5 8.1 ’ 7.4 8.0 7.9
Conductivity (umhos/cm) 188 174 177 172 169 171 176

Temperature ("C) 25.1 24.5 24.8 244 24.8 24.2 25.0 24.3 24.7 24.5 24.8 243 25.0 242




Environmental Testing Solutions, Inc.

Page 5 of 6

Species: Pimephales promelas Date: O%-206-C71
Client: TVA/Sequoyah Nuclear Plant - UV-treated
Daily Chemistry:
Day
1 2
Analyst
Concentration Parameter
CONTROL pH (S.U)
DO (mg/L)
Conductivity’
(umhos/cm)
Temperature (°C)
pH (S.U)
11.3% DO (mg/L)
Conductivity
(umhos/cm)
Temperature (°C) 5.0 oM .8 4. .8 243
pH (S.U.) 1.63 w2 494 2.3) 202 24
22.6% DO (mg/L) 6.2 & 02 }. A W,
Conductivity ,_ '
(pmhos/cm) 295 263 L2
Temperature (°C) 5.0 M. .&
pH (S.U) .64 500 1.63
452% DO (mg/L) €3 39 8.2
Conductivity
(umhos/cm) 07(”3 350
Temperature (°C) .1 le-l‘L ™.
pH (S.U) oA .55 303
72.6% DO (mg/L) %.3 3.0 8.2
Conductivity
(pmhos/cm) 437 A Vo
Temperature (°C) 1s. | M3 4.1
pH (S.U) .02 3,57, 3.9
100% DO (mg/L) 83 1.6 8.2
Conductivity .
(pmhos/cm) /6 15, r‘}b
Temperature (°C) 2% N.5 . ¢
pH (S.U) te) | qudd 239
100% Intake | DO (mg/L) 0.d , 8.3
Conductivity ; -
(umhos/cm) /9 g /Q(_,l 134
Temperature (°C) %. | Y-S u.$ 24.4 4.4 ™.
Initial Final Final Initial Final
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Environmental Testing Solutions, Inc. Page 6 of 6

Species: Pimephales promelas Date: 0% 20~
Client: TVA /Sequoyah Nuclear Plant — UV-treated

Analyst
Concen- Parameter
tration
CONTROL } pH(S.U) )
DO (mg/L) B2
Conductivity —
(pmhos/cm) 305
Temperature (°C) 24.9
pHES.U) 304
11.3% DO (mg/L) B.2
Conductivity =
(umhos/cm) 295
Temperature (°C) 24 .9
PH(SU) 2o4
22.6% DO (mg/L) 6.2
Conductivity ;
(pmhos/cm) 414
Temperature (°C) 4.9
pH (S.U) 263
45.2% DO (mg/L) 8.3
Conductivity
(pmhos/cm) 36
Temperature (°C) 24.9
pHS.U) 2.4
72.6% DO (mg/L) 8.3
Conductivity
(umhos/cm) A1 J
Temperature (°C) 1%.0
pH (S.U) R
100% DO (mg/L) 4.3
Conductivity ;
{umhos/cm) ‘j'q
Temperature (°C) 5.4 -3 24.8 . .
I pH(S.U) 3.94 333 220 | 3.3 o T4y FJue | ey
100% DO (mg/L) ) .
Intake 8J (0-‘7 8.2
Conductivity
{umhos/cm) (92 109
Temperature (°C) 1S -0 ™. 3 24.1
Initial Final Initial Final Initial Final Initial ‘Final
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Environmental Testing Solutions, Inc.

- g8

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

Matrix: Water, MDL = 0.10 mg/L

Page 71
Page Y\ of |\

Meter: Accumet Model AR25 pH/Ion Meter

Analyst r_ﬁ\(\
Date analyzed 05 30-01%
Calibration:
L ¢ 0.10 mg/L 1.00 mg/L
Reference standard number NS YR T INSS 48

Iodide reagent:

dMsy

Acid reagent:

T 2SR

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

Laboratory control standard:

True value (TV)
(mg/L)

Reference standard
number

Measured value (MV)
(mg/L)

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

0.50

INSS 481

o.de4

2.7,

"Duplicate sample precision:

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

(acceptable range = + 10%)

Sample measurements:

Sample Sample ID Sample characteristics Residual chlorine
number (mg/L)
. ‘ i ,J S <
"M 0930.0% UJM»J&To UeAk NO oo 0.000021%
\L Duplicate g D, 0. 0000154

Sample Sample ID Sample characteristics Residual chlorine
number (mg/L)
Blank (shouldbe=<0.10mg/L) fiaisles LRy < 0.004S2
nosa.0l | sam 104 LIGAT TAN, CLeAR. | PRRTICLES < 0.001414
10$8.02- | SQN) INTAKE, LIGAT TAN _CLEAR PARTICLES < 0.0038C
los3o.0l HANTE O LIGHT Greed  Cieark. < 0.00002L5

O ASHHIGES——

/

-

A

Laboratory control standard:

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

Reference standard True value (TV)

Measured value (MV)

% RS=MV/TV x 100

Page 58 of 92

number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INSS 4R 0.50 g. 471 4. 2%
Reviewed by é(

Date reviewed 6s-a\-a}




Environmentai Testing Solutions, Inc.

507

Page 12
Page { of g

Total Residual Chiorine

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

Analyst LAB
Date analyzed | ¢3e-21-071
Calibration:
i - 0.10 mg/L 1.00 mg/L
Reference standard number THNSMHBL TNSSYBL

Iodide reagent:

CHN3BY

Acid reagent:

TNR2ASY

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

Laboratory control standard:

Reference standard

True value (TV)

Measured value (MV)

% RS=MV/TV x 100

pumber (mg/L) {(mg/L) (acceptable range = 90 to 110%)
RS UB L 0.50 0.519 103 R°%/o
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine | “%RPD = {(S - D) /[(S+D)/2]} x 100
number (mg/L) (acceptable range =+ 10%)
 [an} asS3n wb?_ ’NR_ SN - \O\ S L0000\ :

Sample measurements:

Sample Sample ID Sample characteristics Residual chlorine
number (mg/L)

o Blank (should be =<0.10 mg/L) [£ LO.O\00
10831-65 | TVA-SAN- Tt slightly (,loudx{“!‘mﬁ-. ;N0 coloy f <©0'0¢
1os31. 01 | Bdie Cxide clear, No colQy Lo0oA3

—
//
— <>

Laboratory control standard:

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

Reference standard

True value (TV)

Measured value (MYV)

% RS=MV/TV x 100
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number (mg/L) (mg/L) (acceptable range = 90 to 110%)
TNSSI8 0.50 0 .00 A
Reviewed by @\
Date reviewed 035-31 -0




! Environmental Testing Solutions, Inc. -50.3%
2
[

Page | of

Total Residual Chlorine
{Orion Electrode Method, Orion 97-70)
Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model AR25 pH/Ton Meter

g . Analyst |\ a Iodide reagent: | ( \\ng A&
Date analyzed | Oto~03-07 Acid reagent | TrRASY
Calibration:
ey 0.10 mg/L 1.00 mg/L
Reference standard number TNSSUYBA TNSUBA

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

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
TNSSUWRBR ' 050 o.M A A%/
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 €0.039%

CADIP0T V- TNA-SAN-TENt | ¢ o (oloy
J Duplicate

D to0399% 3

Sample measurements.

Sample Sample ID Sample characteristics Residual chlorine
number — (mg/L)
Blank (should be = < 0.10 mg/L) ¥ LO.00TH0
(lowez.0) | TNA-SGN-L0) oy, no loy <0 OMLO

=
/
— B

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

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range =90 to 110%)
Tresug 0.50 QM1 ay.8°/c

Reviewed by | ALY

Date reviewed | iy .0 1-Y7
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'Environmental Testing Solutions, Inc. g of _5
Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO5/L
Analyst Time initiated Py
Date analyzed MU_)’__] Titrate samples to Time completed 2165

pH=4.56S.U.

Titrant normality and multiplier determination:

pH of Normality Normality («V) of 1,580, pt Factor or Multipiier
Deionized Titcant check Begin | End | Total = (5 ml Na,CO,y x 0.05)/E = (N x 30000) 100 m! sample
water reference standard ml ml ml =0.25/E =N x 300
~45S.U aumber number (E) (acceptable range = 0.018 - 0.022)
5L Ivaad; |WNesd i | oD 133 125 - 0.072073 0.7
VIV covuetvn 0.0- 0.0 =0.0m!
Laboratory control standard.:
Reference standard True value Sample Alkalinity (MV) | % RS =MV / TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOVL) (acceptable range
(mg CaCOVL) (m) ml ml ml =90 to 110%.)
S sy 10 I : @ . ©
| NSsaoy 100 0 {3z las/Az] 102 ih a4 ol
‘Duplicate sample precision:
Sample Alkalinity TZeRPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /[(S+Dy2]} x 100
number (ml) mi ml ml (acceptable range = = 10 %)
053038 IS 112.0) 0% RS 233 5.6 02 |0 8gd ‘
Duplicate (B) . —~ D —
J U |a13 (3150 Vv H¢ _r
Matrix spike recovery:
Reference standard | Spike value | Sample Spike alkalinity (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCOVL)
(ing CaCOyL) (ml) ml mi ml
WSSO0y g0 e a1 |ma e | 102 NG
Sample alkalinity (B) Measured spike value (MV) % R =MV /SV x 100
(mg CaCOyL) MV=A-1B (acceptable range
(mg CaCOyL) =751t0 125%)
59 5l 10201
Sample measurements:
_ Sample volume | Begin | End | Total Alkalinity
Sample number Saniple ID (ml) mi ml ml Multiplier (myg CaCOyL)
05210 R MHSHZO oo %4 lazz| 50| 102 59
052 - ] 0.0 Lo k.o (zf
0528 L} A | Lo |14l 59 Lo
053643 P ] | a |4l be v
glosal.ol | Exde 1 P4 |d Jus oo
~ Zis\l | EES™ patayy My [Fed | 70 A0
\\4 2 A N7 o~ .} 7
NSz | O%Hs Ae5 [96S] 40 20
g N - . - L
A5 v R 405 1 g 1S 15
- . ] . A S
o5-28-61 A IMus vy | Vi 0.0| 30| .o . Lear ol
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Reviewed by:

[ &)

Date reviewed: l ob-1&-01



ental Testing Solutions, inc.

Page =2 of

" Environm

T Anulyst

Heto

Date analyzed

G B Y

Titrant normality and multiplier determination:

Alkalinity
(EPA Method 310.1)

Titrate samples to -
pH=4.50S.1.

Matrix: Water, MDL = 1.0 mg CaCO4/L
Time initiated

Time completed

H of Normality Normality (V) of 11,50, pH Factor or Multiplier
D-egia,“ﬁfla‘ -“Fitromt ehack _Begin ~££ Total = (5 ml Na,CO; x 0.03)/E = (¥ x 30000)/ 100 ml sample
water reference standard ml mi | mE—— =0.25/E =N x 300
=4.58.U. number number ) (acceptable range T UOTS~—6-422; |
=2 ——
Laboratory control standard:
Referencestandard | True value | Sample : Alkalinity (MV) | % RS =MV /TV x 100
number (TV) volume Begin | End | Total Multiplier (mg CaCOVL) (aceeptable range
’ (mg CaCO¥L) (ml) ml ml ml =90 to 110%)
INSSd G} | 100 100 Boo J4s.2{ g2 | 0.2 4 907,
Duplicate sample precision: ‘
Sample Alkalinity JeRPD =
Sample Sample ID volume | Begin | End | Total [ Muitiplier | (mg CaCOyL) {(S - D) /[(S+D)2]} x LOY
number (ml) ml mj mi (acceptable range = £ 10%)
- ~ ~ . S Fax el T
05-28 S MRSV V 2 e 190 |58 |58 0.2 924
Duplicate (B) PN . D ) .
] P v |36 |wg |53 v 49 } a7/
Matrix spike recovery:
Reference standard | Spike value Sample Spike alkalinity (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCOVL)
(ing CaCOyL) (ml) ml mj ml
NSS4 oY 50 00 |66 |1d [ 10w | 0.2 Ho
Sample alkalinity (B) Measured spike value (MV) % R =NMV/SVx 100
(mg CaCOyL) MV=A-1 (acceptable range
(mg CaCOvyL) =75t0 123%)
50 57 lod o 1.
Sample measurements:
. B Sample volume | Begin End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (e CaCOVL)
05 3-01 A Mmiks Vv 3 0o iy 1380 | 9w 0. 7 0ot
ol0s29.0) [NASG) | | 430 @84 | b} . z
mosaloz | | 2 [ 483 |aud | e | w2
ok oz .0\ v 3 244 |doS | (o N 2
. ’ . . A - . -
1050 . oo | WASEN AT | 0.5 Y. 5.6 | 9
o1053.03 Z 0. 154 |94 l %l
10L072.02- J 3 59 | Lol 5§ o0
os24.0l [TVA S0y | 1.8 |08l vp |
1053). 0T Yz W 8 1AG | b N Lz
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Reviewed by: [

l Date reviewed: [ Ol-18-1 W




Puye

Titrant normality and multiplier determination.

pH =4.50 S.U.

Environmentai Testing Solutions, Inc. Page L of _~
Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO5/L
Analyst Ve Time initiated
Date analyzed |~ o5 (Y Titrate samples to Time completed Tl )

pH of } Normality Normuality (V) of I1,SO, pH Factor or Multiplier
1} Peionized_j _ Titrant check Begin | End | Total = (5 ml Na,CO, x 0.05)/E = (V x 50000 L00 ml sample
water referencé |~ standard——ml___| onl |l = (.25/E =Nx 300
=4.58.U. number nuniber (E) | Tatceptablerange = 0.018 - 0.022)
T
Laboratory control standard:
Reference standard True value Sample Alkalinity (MV) .| %Z RS=MV/TV x 10
number (TV) volume | Begin | End | Total Multiplier (mg CaCOVL) (nceeptable range
) “(mg CaCOyL) (ml) ml ml ml =90ty 110 %)
| RSSO0 100 100|334 lazol 99 iv.7 0 0161
Duplicate sample precision.
Sample Alkalinity ZoRPD =
Sample” | SampleID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /[(S+Dy2]} x 100
number WA-SGa 0V 3 (ml) ml ml ml (acceptable range = £ 10%)
10L02.0) TW /00 23¢ | &0.0| . | IEJZ S b2
' Duplicate (B) j ) D i
\)/ \1’ d00 |4u.i | 0.0 P G Lo/,
Matrix spike recovery:
Reference standard | Spike value Sample Spike alkalinity (A)
number SY) volume | Begin | End | Total | Multiplier {mg CaCOyvL)
(mg CaCOyL) (ml) ml ml ml ’
W ssyuy 50 00 [ked Ao 43 | 102 G

Sample alkalinity (B)

Measured spike value (MV)

% R =MV /SVx 100

(mg CaCOyL) MV =A-18 (acceptable range
' (mg CaCOYL) =75 t0 125%)
w1 49 Y.0')-

Sample measurements:

Page 63 0f 92

. Sample volume | Begin End Total Alkalinity
Sample number Sample ID (mt) ml ml ml Multiplier (my CaCOVL)
oL . . N
010523 0¥ | T{A SO VD (00 Ao |4%20| b C I0.2 (01
01053, 03 \ 2 1 Ao | 334 || | w2
o060 . 02 \L 3 \L 231 (341 | L.c L Wi
¥y g
\‘\*“ﬁ-‘-—m
T —
i s
,,,,,,,, 1
Pl I — _
Reviewed by: l (\\ I - Date reviewed: rﬁb'\&’m 1




Page =1
Environmental Testing Solutions, Inc. Page ¢ _of 2
Total Hardness
(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCO;/L
Analyst | 40 Time initiated JatiF
Date analyzed iy, o 5. 0% | Time completed | (/; 5
Titrant normality and multiplier determination:
Titrant | Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ml ml =02/E - = (N x 50000)/ 50 ml sample
number number (E) (acceptable range = 0.018 - 0.022) =N x 1000
INRZ LS INSsuzg | Co | A9 |G g 0.00.C Q6.
Laboratory control standard: :
Reference stapndard True value Sample Hardness (MV) % RS=MV/TV x 100
number (Tv) volume | Begin | End | Total | Multiplier (mg CaCOyL) (acceptable range
(mg CaCO¥L) | (ml) ml ml ml =90 to 110%)
MY, A [ oy - :
NS5 U 40 0 19 lige!| .1 A U7 10507/
Duplicate sample precision: -
Sample Hardness % RPD =
Sample Sample ID | volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /{(S+D)/2]} x 100
number. (ml) ml ml mi : (acceptable range =+ 10%)
3. 3.0FA] S 2 | g0 180 flbd [ dd | e [ a9 :
Duplicate (B . b -
| | ® b olwd o [do | b Q3 447,
Matrix spike recoyery:
Reference standard | Spike value | Sample Spike hardness (A)
_ number (SV) volume | Begin { End | Total | Multiplier (mg CaCOy/L)
(mg CaCOyL) (ml) ml ml ml ) ‘
INSsHaw 40 50 | 1M [435] S | o 120
Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
{mg CaCOy/L) MV=A-B (acceptable range
{mg CaCOyL) =T75t0 125%)
| 93 37 4257,
Sample measurements:
Sample volume | Begin | End | Total Hardness
Sample number’ Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
: Blank . .
JESIN' (should be = 0 mg CaCOyL) 50 bo [¢o | 2o AG.2 | D
05203 g | 3 |z4a | 45 A
osae0A| ) | 519 | 3ud | 4s | 2y
5. 38 U1 i y | o d [ | Y 92
S ] . ,
g0 .0\ | Exige ] Joo | 44%] 0.3 L.

) | i Q-
0%-2R-CIA [ Misyyd | | dizldse | 43 oS
0%-28-1 8 | Vi | £.0 dood | 4y 23

! . —
0SS 3V-0TA v 3 Hd | Bl M2 Ba
cosza.0\ | Wissnd Vv go |hz | 2y N K
Note: If >15ml of titrant is used, sample must bediluted. Reviewed by: f /(\ ] Date reviewed ro\o-\&-o’\ w
25
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Environmental Testing Solutions, Inc.

Analvst

=g

Date analyzed

DL S

Titrant normality and multiplier determination.

Total Hardness
(EPA Method 130.2)

Matrix: Water, MDL = 1.0 mg CaCOs/L

Time initiated | ~-_

Time completed

Titrant | Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference | “standard- - -f——ml—|_ml | _ml =0.2/E = (N x 50000)/ 50 mi sample
npumber - number (E) [ " {acceptable range = 0.018 - 0.022) =N x 1000
s S
Laboratory control standard:’
Reference standard | True value : Hardness (MV) | % RS=MV/TV x100
number ' (TV) Begin | End | Total | Multiplier | (mg CaCOyL) ~ (acceptable range
(mg CaCOyL) ml mi ml =901t0110%)
| Nssuz e 40 1 (192] 25 70.2. 4G 100.0 /.
Duplicate sample precision:

. : Hardness %RPD =
Sample Sample ID Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /[(S+D)2]} x 100
number ml ml mi (acceptable range = + 10%)
, — ) . - 3 ey — o -

qos™ .0+ WA San) 2 142 [138] 3.« | Aoz 13
Dupli B ; - D .=

\L uplicate (B) 1.6 | As |3 N, ) 2/_}/
Matrix spike recovery:
Reference standard | Spike value Spike hardness (A)

number (SV) Begin | End | Total | Multiplier (mg CaCOyL)

(mg CaCOyL) ml ml ml
(NS 3l HO IHE6 1 a3s 5.3 | vz 120
Sample hardness (B) Measured spike value (MV) % R=MV/SVYx100
(mg CaCOvyL) MV=A-B (acceptable range
(mg CaCOyL) =7510 125%)
4s 1as/:
Sample measurements: '
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOyL)
Blank ’
| (should be = 0-sg CaCOFLI— : AL

. q Y s b s
%020\ T/A SN 5L | Aas (aw0| 3 Av. 2 Ed
010524.02 TJASRA INT ) PETERY S | H
g16S3.03 [ s ledz | 3 / 75
T10l02 . I % Mz 1334 | 2 ! 45
cos2a.0l | T/A Sa Uy 310 | di5| 30| | 32
1053\ 01 1 s | d5.9 3.5 / Ea
5106 02.0\ | Ry 4SO | How] 3.0 | T3
Ul ;ﬁoSﬂ-OZ’VZS&MNT Uy 311 lade| 35 | +

. . i .t 3 2 - -

10521.0D \ HENEEFEIE Eie
o oGol. 6L v S V3E A i i A\’ (a9
Note: If >15ml of titrant is used, sample must be diluted. Reviewed bty: Al Date reviewed [' Olo-1%-01 J
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Sequoyah Nuclear Plant Biomonitoring
May 30 — June 6, 2007

Appendix D

Reference Toxicant Test and
Control Chart



0.6 -

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

Environmental Testing Solutions, Inc.

Pimephales promelas
Potassium Chloride Chronic Reference Toxicant Control Chart

using Moderately Hard Synthetic Water

Organism Source: Aquatox, Inc.
1.2 ' T T T T 1 T T T T T T
s USEPA Control Limits (+ 2 Standard Deviations) : -

1.0 - ) ~ -

0.8 -

0.4 - .

1.2 T T T T T T T T T
i USEPA Warning and Control Limits (75" and 90™ Percentile CVs)
1.0 - -
0.8 -
0.6

04 -

1.2

10F -
08

0.6 -

0.4 o -

I\ . iy ot ot ot I\ '\ ot ot
- - 6— - = Q - 6‘ - ‘5 . %—
o R4 o oY o o o N S & &

Test date

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

- Central Tendency (mean IC,,)

Warning Limits (mean IC,; £ S, |, or S, ,o)

Control Limits (mean IC,; + S, ., S, ,, or 2 Standard Deviations)
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76 §0 89 33eg

Environmental Testing Solutions, Inc.

State and USEPA
Contrel Limits Sate
CT-28 CT+128

Test number  Test date T-day IC,¢ T S
(gLKC)  (gLKCD

1 01-09-07 0.67 :

2 01-23-07 0.63 0.65 0.03 0.59 0.70 0.08
3 02-06-07 0.72 0.67 0.05 0.58 0.76 0.08
4 02-13-07 0.69 0.67 0.04 0.60 0.75 0.08
5 02-13-07 0.66 0.67 0.03 0.60 0.74 0.08
6 02-20-07 0.59 0.66 0.04 0.57 0.75 0.08
7 03-06-07 0.71 0.67 0.05 0.57 0.76 0.08
8 04-03-07 0.53 0.65 0.06 0.52 0.78 0.08
9 04-03-07 0.79 0.66 0.08 0.51 0.82 0.08
10 05-08-07 0.64 0.66 0.07 0.52 0.81 0.08
11 05-30-07 0.62 0.66 0.07 0.52 0.80 0.08

Note:

CT = Central tendency (mean IC,y).
S = Standard deviation of the IC,; values.
Laboratory Control and Warning Limits

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

Organism Source: Aquatox, Inc.

Laboratory
Warning Limits

CT-S,, CT+8S,y

0.57
0.59
0.59
0.59
0.58
0.59
0.57
0.59
0.58
0.58

0.72
0.75
0.76
0.75
0.74
0.75
0.73
0.74
0.74
0.74

SAJS

0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14

Laboratory
Control Limits

CT-8az5 CT+8,

0.51
0.53
0.53
0.53
0.52
0.53
0.51
0.53
0.52
0.52

0.78
0.81
0.82
0.81
0.80
0.81
0.78
0.80
0.80
0.80

SA.75

0.25

0.25°

0.26
0.25
0.25
0.25
0.25
0.25
0.25
0.25

USEPA
Warmning Limits
CT-Sars CT+S,;s
0.40 0.89
0.42 0.92
0.42 0.93
0.42 0.93
0.41 0.91
0.41 0.92
0.40 0.90
0.41 0.92
0.41 0.91
0.41 0.91

7-d IC,s = 7-day 25% inhibition concentration. An estianation of the concentration of potassium chloride that would cause a 25% reduction in Pimephales growth for the test population.

SA.90

0.29
0.30
0.30
0.30
0.30
0.30
0.29
0.320
0.30
0.30

USEPA
Control Limits
CT-8,50 CT+8,9
0.36 0.94
0.37 0.97
0.37 0.98
0.37 0.97
0.36 0.95
0.37 0.97
0.36 0.94
- 0.37 0.96
0.36 0.96
0.36 0.96

0.04
0.07
0.06
0.05
0.07
0.07
0.10
0.12
0.11
0.11

Laboratory control and waming limits were established using the standard deviation of the IC,5 values corresponding to the 10th and 25th percentile CVs.  These ranges are more stringent than the control and waming limits

recommended by USEPA for the test method and endpoint.
Sa10 = Standard deviation corresponding to the 10* percentile CV. (S,,,=10.12)

Sazs = Standard deviation corresponding to the 25% percentile CV. (S azs =0.21)
USEPA Control and Wamning Limits

S.7s = Standard deviation corresponding to the 75% percentile CV. (Sass =0.38)
Saso= Standard deviation corresponding to the 90" percentile CV. (S, 4 = 0.45)
CV = Coefficient of variation of the IC,; values.

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

Organisms obtained from Aquatox, Ine.
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Precision of Endpoint Measurements

Pimephales promelas
Potassium Chloride Chronic Reference Toxicant Data
using Moderately Hard Synthetic Water
Organism Source: Aquatox, Inc.

Testnumber Testdate  C°nirol  Control Mean cT - cv CT MSD  PMSD CcT
Survival Growth
%) (mg/larvae) T f’fl’;z:vf:‘)"”‘h %) Gri‘:g"c"s"(l/) (%)  for PMSD (%)
1 01-09-07 100 0.724 . 9.1 0.10 13.4
2 01-23-07 100 0.665 0.695 2.9 6.0 0.10 15.3 14.4
3 02-06-07 100 0.673 0.687 12.3 8.1 0.10 15.0 14.6
4 02-13-07 100 0.567 0.657 43 7.1 0.06 10.4 13.5
5 02-13-07 100 0.598 0.645 10.6 7.8 0.08 12.6 13.4
6 02-20-07 100 0:531 0.626 6.3 7.6 0.12 228 14.9
7 03-06-07 100 0.734 0.642 15.6 8.7 0.12 15.8 15.0
8 04-03-07 100 0.724 0.652 148 9.5 0.11 15.8 15.1
9 04-03-07 100 0.763 0.664 3.7 8.8 0.12 15.9 152
10. 05-08-07 100 0.883 0.686 6.1 8.6 0.09 10.5 14.8
11 05-30-07 100 0.790 0.695 12.2 8.9 0.11 13.6 14.7
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“l percentile) = 20%
MSD = Minimum Significant Difference

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

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

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

© USEPA. 2000. Understanding and Accounting. for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program.

EPA-833-R-00-003.,UIS 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.

Organisms obtained from Aquatox, Inc. atox05-30-07

Page 69 of 92



Environmental Testing Solutions, Inc.

Pimephales prbmelas Control Growth, Coefficient of Variation, and PMSD
in Potassium Chloride Chronic Reference Toxicant Tests
Organism Source: Aquatox, Inc.
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Test date

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

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

- Control Limits (mean Control Growth, CV, or PMSD = 2 Standard Deviations)
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Potassium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas

PpKCICR Test Number: 124

KCI CHM number: [ IETTS

Stock preparation: 50 g KCI/L: Dissolve 50 g KClin 1-L
Deionized water
Dilution prep (mg/L) 450 600 750 900 1050

Stock volume (mL) 9 - 12 15 18 21
Diluent volume (mL) 991 988 985 982 . 979
Total volume {mL) 1000 1000 1000 1000 1000

Test organism information: Test information:

Organism age: 21< Hours oW Randomizing template: PuReLe.

Sereond
Date and times organisms 0S-29-01 160 Incubator number and f’bb
eozoiy

were born between: shelf location:
Organism source: ATO% BAarcn Pﬁos-z‘\-cr] Artemia lot number:
Transfer bowl information: | pH = SU Temperature =  °C | Total drying time: 24-HoutS
‘ . 8L 24.3 Date / Time in: ge-0b01] 1330
Average transfer volume: & lowd Date / Time out: 0o-¢1-07]| 380

. Oven temperature: Lo'C

Daily feeding and renewal information:

I' Dilution preparation information: Comments:

Day Date Morning Afternoon Test initiation, : MHS Analyst
feeding feeding time renewal, or batch used
time termination time
0 losaer | — | oo 1320 os-28-01A
\, Ed
P |szron 00 | oo 324 |osraA | A
2 Do-0\-01) 0§00 Moy V320 ps-28-01 B N\
> lowst-or | odeq | 1500 1230 |esxng |\
* lowrmwor | 0100 | 1seo 1243 [ osavaa | A
> lowoder | ofse | 14 1250 os-ararA | 4l
¢ lowol | odco | dz# 1330 osm-am | N\
T gbbra 1513
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: - o' 220% 7-day LCq £33
Average weight per initial larvae: 0.790 NOEC <4<%o
Average weight per surviving larvae: 0.190 ~ 20.25 mg/larvae LOEC - Jdso
1 _ ChV <dgo

1C,s E_)_\ O
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Species: Pimephales promelas _ PpKCICR Test Number: 124

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

1010 |0 (to i w {rolwfioliwo [ ]|©D
! 0 loflwwololwl|o]wlo o] o]q
? Jol ol ic ol |w |tofic lioln] 3
3 10| 1o |10 | lo}to | J0o v [to ol |70 | 9
! IO [t |10 [io}w [0 | 0|0 |/0|t0 [0 |1
3 1I0(10 | to (0| t0] /00 |/0 Ji0 j1O0 |10} 1
¢ 10| (o) /0] /0y /011D /6 |10 q‘d 10| /0 |4
7 /0] 10 ]/0 /‘50M 16|10 -16”‘ /ém" 4 |00l 9

A =Pan weight (mg)

R aior code BLEER i) 920156571, 73)13-O) B AN ik F O 101 | 1 qfid. (794,47 1394|1463

Analyst: 5

B =Pan + Larvae weight

(mg) : . _
Anr]xilyst: L Y 3295|3393 23.4a | 20.19]3046|A1.03 (19 53 |20.23]20.1} |AL.25]|20.23| M- 25

C = Larvae weight (mg)

AP g.1> [2.88 [1.89% [0.59 L35 (L3 (S (S5 [s.84 [L.AR [ L3 | Wl

Weight per initial number N 4
of larvae (mg) Ny 4/, o Ab ’b\ N
= C/ Initial number of larvae "’ G g » .

o o br ° ol o
Average Percent
weight per reduction
initial from control 25.57.: 0.‘1.“ \ 53 g7o
number of (%)
larvae (mg) -

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

Calculations and data reviewed: \

Comments:
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Species: Pimephales promelas

Survival and Growth Data

PpKCICR Test Number: 1244

Day 750 mg KCI/L 900 mg KCVL 1050 mg KCV/L
M N 18] P R S T U \% w X
’ oo | |ofiojw|w|w|lwolio] ]
1 4| | A & =k E* V| ¥ A qd| &
g |7 ]s |e|q || 1|7 41 ¢ s
. A id
2 8 (7| &8 a4 |4 ]|s|4
3 qd T \ar -
gV &4 e ] uld] sty
vl o A ¥ 3 ol 2 o
! § |6 | & |7 e e YT Ty
5 PR YR
1Al e [ s (s s s Y 2 |2 |3
(] A [}
6 Ao |1 s s WY a2 2 1 3|\
15H sA [ (& B2} S ¥
7 T | st sidd 2 v 2] o3
A =Pan weight(mg)_ ) . N . . ¥ o
}‘;z{yc;jorcodfi—j—f——m S 112957 14.551343 |1L.78 Hgiﬂi%%&%% i3SI BB 451992
B = Pan + Larvae weight ]
Amilyst: _ LA (B.4A[18.5 1183 [11.70 |(1.68 1034 |14 [14.81)14.68/13 26 [15.98 | 4.8
C = Larvae weight (mg)
|=a-38 451 329 {469 283 s (2824, (10w o.M [e.6l 147 oY
Weight per initial number 2N\ A 3\
f larvac (mg) AT o IRV B A I ISR\ B g I VAT B I\
Z Ca/ ;:iii::?iumber of larvae )L, '.g\ \}\0 v "’;, :\' :\?\ }0 .D 0\’ D o
' o © v o’ 0 O S o o o o
Average Percent
weight ducti
ini:igal Per ) ;:o:lcc:)onntrol O_‘-‘ O"{ qs-s’].- 0.2\’5 (QQ-D‘Z: 0,085 &‘IS Z
number of (%) .
larvae (mg)

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

Calculations and data reviewed:é&;

Comments:
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Test number:
Test dates:

PpKCICR# 124

May 30 - June 06, 2007

Environmental Testing Solutions, Inc.

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

Species: Pimephales promelas

Organism Source: Aquatox, Inc.

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

Reveiwed by: /fyw__/
A

Coacentration (mg/L Replicate Initial number of Final number of |A =Pan weight (mg)] B = Pan+ Larvae |Larvac weight (mg)| Weight/Surviving Mean weight/ Coeflicient of varistion | Weight / Initial number | Mean survival | Meaa weight/ Initial Coetlicient of Percent reduction from
KCY) larvae larvae weight (mg) =A-B number of larvae (mg)! Surviving number of |  (Msan weight per surviing’ of tarvae {mg) (Va) number of larvae variation (%) control (%)
larvae (ing) sumber of lervae) (%) (mg)
A 10 10 14.72 22.95 8.23 0.823 0.823
B 10 10 15.05 2393 8.88 0.888 0.888 .
N . 5 3 12.2 t licabl
Control C m m TRE) 2362 789 5,789 0.790 12.2 0789 100.0 0.790 Not applicable
D 10 10 13.60 20.19 N 6.59 0.659 0.659
E 10 10 13.91 20.46 6.55 0.655 0.655
F 10 10 14.40 21.03 6.63 0.663 0.663
Q0. . - X X 0.5 23.5
450 G 10 10 14. 11 19.52 5.41 0.541 605 103 0.541 100.0 0605 !
H 10 10 14.79 20.38 5.59 0.559 0.559
I 10 9 14.17 20.11 5.94 0.660 0.594
J 10 10 14.47 21.25 6.78 0.678 0.678
X . 3 . 5.8 18.8
600 K 10 10 13.92 20.23 6.31 0.631 0.676 63 0.631 95.0 0.641
L 10 9 14.63 21.25 6.62 0.736 0.662
M 10 7 13.85 18.42 4.57 0.653 0.457
N 10 [ 14.55 18.54 399 0.665 0.39%
X . . X L 488
70 o] 10 7 13.13 17.82 4.69 0.670 0.643 6.2 0.469 62.5 0.404 20.0 8
P 10 5 14.78 17.70 2.92 0.584 0.292
Q 10 5 14.32 17.68 3.36 0.672 0.336 )
R 10 4 13.88 16.34 2.46 0.615 0.246
3 . . 3 . 69.0
900 S 10 4 14.23 17.14 291 0.728 0.636 13.3 0.291 375 0.245 40.7
T 10 2 13.81 14.87 1.06 0.530 0.106
U 10 1 13.84 14.58 0.74 0.740 0.074
v 10 2 13.29 13.96 0.67 0.335 0.067
0. 34, . 5 53. N
1050 W 10 3 1451 15.98 147 6,490 sot 43 6,147 175 0.083 37 85
X 10 1 14.42 14.86 0.44 0.440 0.044
Dunnett's MSD value: 0.1078 MSD = Minimum Significant Difference
PMSD: 13.6 PMSD = Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically significant in 2 whole effluent toxicity test.
Lower PMSD bound deteniined by USEPA (10th percentile) = 12%.

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

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

USEPA. 20013, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Enviromental Protection Agency, Cincinnati, OH.

Organisms obtuined from Aquatox. Inc.
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Environmental Testing Solutions, Inc.
Statistical Analyses

Larval Fish Growth and Susvival Test-7 Day Survival

Start Date:  5/30/2007 Test ID: PpKCICR Sample ID: REF-Ref Toxicant
Bnd Date:  6/6/2007 LabID: 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
D-Control 1.0000 1.0000 1.0000 1.0000
450 1.0000 1.0000 1.0000 1.0000
600 0.9000 1.0000 1.0000 0.9000 ‘
750 0.7000 0.6000 0.7000 0.5000
900 0.5000 0.4000 0.4000 0.2000
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 0 . 40
450 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
600 0.9500 0.9500 1.3305 1.2490 1.4120 7.072 4 14.00 10.00 2 40
*750 0.6250 0.6250 0.9134 0.7854 0.9912 10.805 4 10.00 10.00 15 40
*900 0.3750 0.3750 0.6546 0.4636 0.7854 20.756 4 10.00 10.00 25 40
*1050 0.1750 0.1750 0.4217 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) 0.95849895 0.884 -0.3201935 0.12279251
Equality of variance cannot be confinmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 600 750 670.820393 -
Treatments vs D-Control
: Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Tter
Slope 10.2420223 1.34262248 7.61048221 12.8735624 0 1.15610913 7.81472778 0.76 2.92182665 0.09763697 3
Intercept -24.925414 3.91623483 -32.601234 -17.249593
TSCR )
Point Probits mg/L 95% Fiducial Limits
EBCO01 2.674 495095634 411.397448 554.477589
ECO05 ' 3.355 577.06951 503.787688 628.611518
EC10 3.718 626.180937 560.512776 672.980097
ECI15 3.964 661.656281 601.771683 705.349552
EC20 4.158 691.278908 636.167841 732.816148
BC25 4.326 717.747214 666.658351 757.890818
EC40 4,747 789.024716 745944742 829.572331
EC50 5.000 835.269552 793.774299 880.709652
BC60 5.253 884.224814 840.795763 939.308298
EC75 5.674 972.034731 917.880584 1053.81268
BC80 5.842 1009.25288 948.678054 1105.02979
EC8S 6.036 1054.43757 985.084894 1168.82582
EC90 6.282 1114.17509 1031.98408 1255.44824
BC9S 6.645 1208.99682 1104.35347 1397.40266
EC99 7.326 1409.17275 1251.51604 1711.89702

Organisms obtained from Aquatox, Inc. atox05-30-07
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Environmental Testing Solutions, Inc.
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

* indicates IC estimate less than the lowest concentration

Organisms obtained from Aquatox, Inc.

Start Date:  5/30/2007 Test ID: PpKCICR Sample ID: REF-Ref Toxicant
End Date:  6/6/2007 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: Protacol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:
Conc-mg/L 1 2 3 4
D-Control 0.8230 0.8880 0.7890 0.6590
450 0.6550 0.6630 0.5410 0.5590
600 0.5940 0.6780 0.6310 0.6620
750 0.4570 0.3990 0.4690 0.2920
900 0.3360 0.2460Q 0.2910 0.1060
1050 0.0740 0.0670 0.1470 0.0440
« Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean - N-Mean
D-Control 0.7898 1.0000 0.7898 0.6590 0.8880 12.201 4 0.7898 1.0000
*450 0.6045 0.7654 0.6045 0.5410 0.6630 10.495 4 3.745 2.180 0.1078 0.6229 0.7887
*600 0.6413 0.8120 0.6413 0.5940 0.6780 5.778 4 3.002 2.180 0.1078 0.6229 0.7887
750 0.4043 0.5119 70.4043 0.2920 0.4690 19.996 4 0.4043 0.5119
900 0.2448 0.3099 0.2448 - 0.1060 0.3360 40.666 4 0.2448 0.3099
1050 0.0830 0.1051 0.0830 0.0440 0.1470 53.674 4 0.0830 0.1051
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96893233 0.805 -0.5679795 0.21604887
Bartlett's Test indicates equal variances (p = 0.34) 2.15916371 9.2103405
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob. df
Dunnett's Test <450 450 0.10784147 0.13655141 0.03848025 0.00489428 0.01059279 2,9
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point mg/L SD 95% CL(Exp) Skew
1C05* 106.48 33.37 67.60 277.86 1.8913
IC10* 212.97 73.76 135.19 555.71 2.5016
1C15* 319.45 103.29 202.79 794.72 1.4895
1C20* 42593 117.18 270.38 776.58 0.2465
1C25 620.97 78.19 284.85 705.59 -1.5867
IC40 702.25 23.97 647.25 787.49 0.3507
IC50 758.82 29.27 689 .40 846.43 0.0840
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Species: Pimephales promelas

Daily Chemistry:

PpKCICR Test Number: 124

Analyst

Concentration

Parameter

CONTROL

pH (S.U)

e Ve

Y )

DO (mg/L)

Conductivity
(umhos/cm)

3.6 34
GYYS "

Alkalinity
{mg CaCOy/L)

Lo

Hardness
(mg CaCO5/L)

1\

Temperature

o)

.4 3L

Bl

Do
1

4.7

N2

450 mg KCVL

H (S.U.)

8.0z 15¢

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature
)

R

735

600 mg KCI/L.

H (S.U)

191

3.3

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature
¢C)

2%.0

8.2

1340
2.8

1.3

243

750 mg KCVL

pH (S.U))

192

5

DO (mg/L)

Conductivity
(umhos/cm)

el D

Temperature
o)

5.0 b

4.\

8.1

15€0

24. &

eN

24.1

900 mg KCVL

H (S.U)

8oz | 15w

0.5

9493

?.51

DO (mg/L)

¢ 3.3

Conductivity
(umhos/cm)

910

Temperature
Q)

5.0 43

Yz

ML

8.2
1840
M.

-3

1050 mg
KCVL

H(S.U)

744

14%

DO (mg/L)

57\03 '3,(;;5’

g0

Conductivity
(umhos/cm)

Aleo

Temperature
4]

5.0

STOCK

Conductivity
(umhos/cm)

LELOO
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Species: Pimephales promelas

PpKCICR Test Number: 1

Page 78 o1 92

Day
Analyst 9
Concentration | Parameter *‘ 5
CONTROL | pH(S.U) 134
DO (mg/L) ) EXE
Conductivity 215 P
(pmhos/cm) 20 D02
Alkalinity '
(meCacoy |\ 54
Hardness
(mg CaCO5/L) \& 54
el N IS
PH (SU) 203 | 124 | 302 | 2uz | 189
DO (mg/L) KL 3 Fe EX 1.
450 KCUL } Conductivity ; ,
" (pmhos/cm) 1960 e 10730
;I;g;mperature 5.0 4.5 244 w.S .1
pH (S.U) 265 | 239 | v02 | dad | 3&3
DO (mg/L) iz 3.1 2w , 3o
600 mg KCVL § Conductivity : ,
mhos/cm) 1240 1320 240
T
(oér;lperature 14.‘{ 240 2.8 g 14.8
pH(S.U) 709 | L.9* 107 | s T8¢
750 mg KCVL { DO (mg/L) Az N L9 ol
Conductivit _ .
mhoveny. | 1890 1570 Voo
;EE‘;‘Perature 244 2.3 1.8 2.2 4.7
pH (S.U.) Neq | 23 | 162 | 3dz | dac [Ad3 | Fow | A5
. DO (mg/L) 26 | 66 | 23 | od ST
00 mg KCVL | Conductivit ,
| Gumhosem). | 1840 1620 g0
;{glperature 2T Wy |k o | 4.4 MS | 250 | 243
pH(S.U) 189 | 337 | 3e2 | 949 | 3130 | 350 | hde | A3
DO (mg/L) 1.8 7 . -
1050 mg Conductivity
KCuL (pmhos/cm) A050
Temperature
- °C) ] U1
STOCK Conductivity Py
S (umhos/cm)
Initial Initial Initial




Environmental 1esting dolutions, inc.

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

T T T I T 1 T T T T ! I T T I T T T T T
L12 - USEPA Control Limits (+ 2 Standard Deviations)
LI0 Tl
1.08 -
1.06
1.04
1.02
| ) I { 1 1 ! I 1 Il 1 1 | | 1 | 1 | { i
2.5 T T T T T T T T T T T T T T ¥ T 7 T T T
6‘ I USEPA Warning and Control Limits ( 75" and 90" Percentile C Vs)
= 20
Zz OO OO OO OO OO OO SO SUUTO RO PO DRSO PIPPOTOS
% 15 L i e
S’

9 | - . — e e e s
&) 1.0 ST "" . . MR - -
o
2 OO
= T OO
~ L

1 1 i 1 1 i t | I | | i f 1 1 Il | 1 1 1
1 4 1 T T T T T T T T T T T T T T T T I T I
13 B Laboratory Warning and Control Limits (1 0" and 25" Percentile C Vs)
1.2 -
L O s S S
1 .O B —— e b s e e e\ e s+ ——t + —— - — t — 1 Sm— et | ¢ .o e —— ¢ mm—— e f e e s e TS
0.0
08 1 - | | I Il 1 L 1 1 i { t 1 | . 1 ! 1 i I
\\D\n%\m»@;—\ ,sz.‘xzm&.\sz}’“,‘ ’“2».&“”:5»*’“26—°"‘°Z«»\““Zsﬁ »:9"1"“;'“3‘“1—“1'Qir"y“:v“gﬁl’bﬁw’;ﬁ”6»1@—“3’0“6'“%&1
Test date
—— 7-day IC,, = 25% inhibition concentration. An estimation of the concentration of sodium chloride
that would cause a 25% reduction in Ceriodaphnia reproduction for the test population.
— — - Central Tendency (mean IC,,)
—_— - Warning Limits (mean IC,, +S, or S, ,)
-------------- Control Limits (mean IC,, £ S, ., S, ,,, or 2 Standard Deviations)
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Ceriodaphnia dubia
Sodium Chloride Chronic Reference Toxicant Control Chart
using Moderately Hard Synthetic Water

State and USEPA Laboratory Laboratory USEPA USEPA
Test number  Test date  7-day IC;s CT S Control Limits Sate Warning Linits Sais Control Linits Sass Warning Linits Sas0 Control Liniits Ccv
: (/L NaCl) (/L NaCl) CT-28 CT+28 CT-Sa10 CT+Sup0 CT-8435 CT+Su2s CT-Sp1s CT +8,4s CT -8a90 CT+Su5

1 11-01-05 1.08
2 12-06-05 1.04 1.06 0.03 1.00 L1 0.08 0.97 1.14 0.18 0.88 1.24 0.48 0.58 1.53 0.66 0.40 171 0.02
3 01-10-06 . 1.08 1.06 - 0.02 1.02 1.11 0.09 0.98 1.15 0.18 0.88 1.24 0.48 0.58 1.54 0.66 0.40 1.72 0.02
4 02-07-06 1.07 1.07 0.02 1.03 1.10 0.09 0.98 1.15 0.18 0.88 1.25 0.48 0.59 1.54 0.66 0.40 1.73 0.02
5 02-07-06 1.06 1.06 0.02 1.03 1.10 0.09 0.98 1.15 0.18 - 0.88 1.25 0.48 0.59 1.54 0.66 0.40 1.72 0.02
6 03-07-06 1.05 1.06, 0.02 1.03 1.09 0.08 0.98 1.15 0.18 0.88 1.24 0.48 0.58 1.54 0.66 0.40 172 0.01
7 04-04-06 1.06 1.06 0.01 1.03 1.09 0.08 0.98 1.15 0.18 0.88 1.24 0.48 0.58 1.54 0.66 0.40 1.72 0.01
8 05-02-06 1.08 1.06 0.01 1.04 1.09 0.09 0.98 1.15 0.18 0.88 1.24 0.48 0.58 1.54 0.66 0.40 172 0.01
9 06-06-06 1.06 1.06 0.01 1.04 - 1.09 0.09 0.98 1.15 0.18 0.88 1.24 0.48 0.58 1.54 0.66 0.40 1.72 0.01
10 07-11-06 1.09 1.06 0.01 1.04 1.09 0.09 0.98 1.15 0.18 0.88 1.25 0.48 0.59 1.54 066 °  0.40 1.73 0.01
11 08-08-06 1.07 1.07 0.01 1.04 1.09 0.09 0.98 1.15 0.18 0.88 1.25 0.48 0.59 1.55 0.66 0.40 1.73 0.01
12 09-12-06 1.06 1.07 0.01 1.04 1.09 0.09 0.98 1.15 0.18 0.88 1.25 0.48 0.59 1.54 0.66 0.40 1.73 0.01
13 10-03-06 1.06 1.06 0.01 1.04 1.09 0.09 0.98 115 0.18 0.88 1.25 0.48 0.59 1.54 0.66 0.40 1.73 0.01
14 11-07-06 1.06 1.06 0.01 1.04 1.09 0.09 0.98 1.15 0.18 0.88 1.25 0.48 0.59 1.54 0.66 0.40 1.73 0.01
15 12-12-06 1.09 1.07 0.01 1.04 1.10 0.09 0.98 1.15 0.18 0.89 1.25 0.48 0.59 1.55 0.66 0.41 1.73 0.01
16 01-09-07 1.07 1.07 0.01 1.04 110 0.09 0.98 1.15 0.18 0.89 1.25 0.48 0.59 1.55 0.66 0.41 1.73 0.01
17 02-06-07 1.09 1.07 0.01 1.04 1.10 0.09 0.98 1.15 0.18 0.89 1.25 0.48 0.59 1.55 0.66 © 041 1.73 0.01
18 03-06-07 1.09 1.07 0.02 1.04 1.10 0.09 0.98 1.16 0.18 0.89 1.25 0.48 0.59 1.55 0.66 0.41 1.73 0.01
19 04-03-07 1.10 1.07 0.02 1.04 1.10 0.09 0.99 1.16 0.18 0.89 1.25 0.48 0.59 1.55 0.66 0.41 1.74 0.01
20 05-08-07 1.10 1.07 0.02 1.04 1.11 0.09 0.99 1.16 0.18 0.89 1.25 0.48 0.59 1.56 0.66 0.41 1.74 0.02

Note: 7-dIC,5 = 7-day 25% inhabition concentration. An estimation of the concentration of sodium chloride that would cause a 25% reduction in Cenodaphma reproduction for the test population.
CT = Central tendency (mean ICy).

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

Laboratory control and waming limits were established using the standard deviation of the IC,5 values corresponding to the 10th and 25th percentile CVs.  These ranges are more stningent than the control and waming
limits recommended by USEPA for the test method and endpoint.

S, 10 = Standard deviation corresponding to the 10" percentile CV. Sa10=0.08
P

S425 = Standard deviation corresponding to the 25% percentile CV. (S, =0.17)
USEPA Control and Warning Linits

Sazs = Standard deviation corresponding to the 75" percentile CV. (Sps5 = 0.45
sp P

S, 90 = Standard deviation corresponding to the 90® percentile CV. (S, g0 =0. 62)
CV = Coefficient of variation of the IC, values.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental Protection Agency, Cinciunati, OH.
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- Environmental Testing Solutions, Inc.
Precision of Endpoint Measurements
Ceriodaphnia dubia

Sodium Chloride Chronic Reference Toxicant Data
using Moderately Hard Synthetic Water

Test  pestaate Control  Control Mean CT cv CT MSD  PMSD CT
number Survival  Reproduction
for Control Mean for Control
(%) (offspring/female) Reproduction (%) Reproduction (%) for PMSD (%)
(offspring/female) CV (%)
1 11-01-05 100 28.4 10.3 3.8 13.2
2 12-06-05 100 32.6 30.5 6.3 8.3 2.3 7.1 10.2
3 01-10-06 100 292 30.1 4.8 7.1 23 7.8 . 94
4 1 02-07-06 100 30.7 30.2 6.0 6.8 2.4 7.9 5.0
5 02-07-06 100 29.9 30.2 6.8 6.8 2.2 7.5 8.7
6 03-07-06 100 28.8 299 59 6.7 2.6 8.9 8.7
7 04-04-06 100 27.0 295 52 6.5 2.1 7.6 8.6
8 05-02-06 100 28.6 294 8.6 6.7 27 9.3 - 8.7
9 06-06-06 100 303 295 5.2 6.6 3.0 9.8 - 8.8
10 07-11-06 100 29.0 295 54 6.4 2.5 8.6 8.8
11 08-08-06 100 28.6 294 8.9 6.7 3.7 12.8 9.1
12 09-12-06 100 30.9 295 54 6.6 33 10.6 : 9.3
13 10-03-06 100 323 29.7 4.6 6.4 3.1 9.5 93
14 11-07-06 100 31.0 29.8 6.3 6.4 2.4 7.8 9.2
15 12-12-06 100 28.0 297 6.7 6.4 2.2 8.0 9.1
16 01-09-07 100 27.6 29.6 4.9 6.3 24 8.6 9.1
17 02-06-07 100 29.9 29.6 7.6 6.4 2.9 9.8 9.1
18 03-06-07 100 30.1 29.6 6.0 6.4 2.6 8.7 9.1
19 04-03-07 100 331 298 4.4 6.3 2.2 6.6 9.0
20 05-08-07 100 32.0 29.9 8.5 6.4 2.7 8.4 8.9
Note: CYV = Coefficient of variation for control reproduction.

Lower CV bound determined by USEPA (1 o™ percentile) = 8.9%.
Upper CV bound determined by USEPA (90‘h percentile) = 42%
MSD = Minimum Significant Difference
PMSD = Percent Minimum Significant Difference
PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can
" be declared statistically significant in a whole effluent toxicity test.

Lower PMSD bound determined by USEPA (10tIl percentile) = 13%.
Upper PMSD bound determined by USEPA (00" percentile) = 47%.

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

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

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

05-08-07
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Ceriodaphnia dubia Control Reproduction, Coefficient of Variation, and PMSD
in Sodium Chloride Chronic Reference Toxicant Tests
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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 Reproduction, CV, or PMSD)

"""""""" Control Limits (mean Control Reproduction, CV, or PMSD = 2 Standard Deviations)
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Environmental Testing Solutions, Inc. Page | of 6
Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia
CdNaCLCR #: _b\
Dilution preparation information: Comments:
NaC} CHM number; S Ae) )
Stock preparation: 100 g NaCl/1 (dissolve 50 g NaCl in 500 ml
i deionized water)

Ditution prep (mg/L) 500 800 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 information. Test information:
Organism age: < 24-hours old Randomizing template: [ oRANSE,
Date and times organisms 050861 0109 OISO Incubator number and
were bom between: ' shelf location; 2.6\
Organism source: 63-0v0TA {cuPs’, L, 1,83 11,12,15,1619, 20 YCT batch: A CR-01
Transfer bow] information: | pH =7,1% SU Temperature =24.8C | Selenastrum batch: 0S-0\-01

Daily renewal information:

Day Date Test initiation, MHS water Analyst
renewal, or batch used
termination time

O Jos-oa 12071 0S-0\-01 B e

' losara 1110 0S-0\-01\ & 4P

2 051001 N3 _05-06-018 A\

; os-\-01 11s C5-0k-0T18 A

| 1og (5-09-01 A |

> B13-0) 1o os-A-c1B A\

6 03-14-0 oA 05-CA-01 B

7 0S-18-07 3 :
Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: O% <20% 7-day LC50 Y 1400
% Adults having 3™ Broods: 1007, 2 80% NOEC )OO0
% Mortality: o7, <£20% LOEC 1200
Mean Offspring/Female: 32.0 2 15.0 offspring/female  § ChV tAs 4
% CV: g.57. <40.0 % 1C25 1096 . 6
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Environfnental Testing Solutions, Inc. " Page 2 of 6
Species: Ceriodaphnia dubia
CdNaCLCR#: _ o\
CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced '®) O Q O O O O o @) O
Adult mortality - (- L LW - [ (- (. - | -
2 Young produced ) @) O o) O Q O O o @)
Adult mortality - (- . [ - — | - W | .
3 Young produced OO ) (@) O O &) &) O &)
Adult mortality [N I N D U B W W B [\ .
4 Young produced . o () \_\ <S s = . q <S
Adult mortality ! \_ [ "\ . (- L | —
5 Young preduced "3 |\ i\ i3 1O 14 1 1\ )\ 1 2.
Adult mortality o — — | S I W e ]
6 Young produced ) @) e () O | 0O O O @) O
Adult mortality (- _ ) I (- (W |- | G I R A
7 Young produced n) Y\ o \ & 1S IR 1S [ 14 1<
Total young produced 3‘_‘ 29 3\ - &S 20 3o as 36 'L“ 3l
Final Adult Mortality o] o T — - | S N
X for 3" Broods e > S< | S DK < o< | | >< S
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: oY
Mean Offspring/Female: 32.0
600 mg NaCV/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 -Young produced @) ) O O O O O @) @) O
Adult mortality ] (. (. _ | ] —
2 Young produced e O O O O O O O @) ()
Adult mortality N (. (G — (- — _ |- _
3 Young produced OO O 1O @) O O O O O
Adult mortality | S I VR O N | I U I W (N | | -
4 Young produced Uy | S (o o . Jd < Y .
Adult mortality (U I A R | (W S VN R - | S -
5 Young produced 13 L id ) i\ 13 ) I\ () 1o
Adult mortality L_‘ - ] « | |- | (- (-
6 Young produced ®) ®) O O @) O @) O O O
Adult mortality o w C o (- [ (- — |
7 Young produced i 1S 111 1, i S s S \\\ S
Total young produced 314 3\ AL | 3| 3 32131 3V 32| 2%
Final Adult Mortality ' N S N N O T
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: oY
Mean Offspring/Female: 232.0
% Reduction from Control: | 0. o7.
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Environmental Testing Solutions, Inc. Page 3 of 6
Species: Ceriodaphnia dubia
CdNaCLCR #: _lbl
800 mg NaCl/L Survival and Reproduction Data
Replicate number .
Day 1 2 3 4 5 3 7 8 9 10
1 Young produced © | © o o Ol 6l ol o0t O
Adult mortality [\ I ] ] w _ | | “— _
2 Young produced O ) O O @) O @) O O O
Adult mortality e wl w w A G
3 Young produced O 'e) 0] O O O 1O O O O
Adult mortality | w | — | — — |
4 Young produced = S YW % S (= < - S s
Adult mortality U U N D U e v (W S S B N I
5 Young produced Y W3 v 194 1 1 3 13 Y \ 2.
Adult mortality — L_ LU TR VU [ W — ] ] ]
6 Young produced ®) ®) O O O (@) C) O O &)
Adult mortality C | u | w ol o« W | [
7 Young produced 1lo S ) lL-T S \S = li A :
Total young produced 5‘_‘ 3% 33 37 3\ 320 2\ 30 | 34 2)\
Final Adult Mortality [V N - _ _ L - \_ -
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: Q7.
Mean Offspring/Female: 31.9
% Reduction from Control: | - 0.37,
1000 mg NaCl/L Survival and Reproduction Data
Replicate number )
Day 1 2 3 4 | s 6 7 8 9 10
1 *Young produced O ®) O e ®) (@) O O O @)
Adult mortality _ (- | | _ | [ W |- —
2 Young produced ®) e O O O @) O (@) @) ®)
Adult mortality (- [\ L |- W I L (. (- —
3 Young produced 0 ») (®) e) O 0 O O @) O
Adult mortality Y S Y A W U S e
4 Young produced '-\ S § k-\ "'l o q S S 5
Adult mortality - (- (- — [ (- L (W I B
5 Young produced q i tO 1\ 13 a 1 1\ il q
Adult mortality wl _ L _ [ - - (- L‘ L
6 Young produced ) O O O O O O @) @) - @)
Adult mortality U (- [ | (W | _ —
7 Young produced W 13 tO 1y iy i e 1S CHEYE
Total young produced ?_‘\ 30 25 2R 3\ rA™ 32 3\ 30 26
Final Adult Mortality ‘La'— | S \__| |- _ | — h— A\
Note: Adult mortality (L = live, D = dead)
Concentration: ‘
% Mortality: Q7
Mean Offspring/Female: 2%.3
% Reduction from Control: | 1}.47
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Environmental Testing Solutions, Inc. Page 4 0f 6
Species: Ceriodaphnia dubia
' CANaCLCR #: __G\
1200 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced e) ) O @) O o) O O O @)
Adult mortality A [ | (- (- (- (- (- _ _
2 Young produced @) Ol O @) O O O O O O
. Adult mortality | NPV NN R U (N W L S I ]
3 Young produced ) O O O (®) O @) &)} @) o
Adult mortality _ [ (- _ |- — (- ] —
4 Young produced = \ ul s o .y J (W} g L{ '
Adult mortality (N I [ . L L (- L — —
5 Young produced ol ) 1O & (. a4 T (o= 1O (P
Adult mortality ol w (- |- | - L i —
6 Young produced (&) () (@) @) (@) O O O @)
Aduit mortality i U | L L - | (A I W |
7 Young produced I 13 1 (U8 ] < & k_e =) S
Total young produced 22 29 2\ \q 16‘ |"l 14 o L2 1S
Final Adult Mortality - [ . L [\ - ___ — _ (-
Note: Adult mortality (L =live, D = dead)
Concentration:
% Mortality: O7.
Mean Offspring/Female: 4.4
% Reduction from Control: | /.47,
1400 mg NaCl/LL Survival and Reproduction Data
Replicate number
Diy 1 2 3 4 5 6 7 8 9 10
1 _ Young produced SRR () O (@) ®) O O @) O
Adult mortality T i i | L I G
2 Young produced (@) O O O O 6 O @) O O
Adult mortality J U R U A N S .| L (. L (-
3 Young produced O O O @) O O O O O o
Adult mortality | (N N N B — - (- ol (- _
4 Young produced k\ ‘-( S | 5 0 L\ < DS ) '“\
Adult mortality L I W N T O A — (S [ —
5 Young produced d i R 3 L{ \ S 3 p 2
Adult mortality (- w w 1\ (- w_ |- | —
6 Young produced ) ) O @) @) O O O @) O
Adult mortality U - - L S S
7 Young produced S_ S d o 3> 3 O ﬁ\_f)i 2 >
Total young produced 3 10 10 'S y 10 q q 1 9
Final Adult Mortality (U (- — —_ | S |\ LS
Note: Adult mortality (L =live,.D = dead)
Concentration:
% Mortality: . 07,
Mean Offspring/Female: 94
% Reduction from Control: | A3.\°%
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1000 mg NaCVL

Environmental Testing Solutions, Inc.
Verification of Ceriodaphnia Reproduction Totals

Control
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Environmental Testing Solutions, Inc.

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

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

Test number: CdNaCICR #61
Test dates: May 08-15, 2007 Reveiwed by: ~ /\/M__z
i
Concentration Replicate number Survival | Average reproduction Coe.fﬁ'cien( of Percent reduction from
(mg/L NaCl) 1 2 3 4 5 6 . 8 0 10 (%) (offspring/female) variation (%) control (%)
Control 34 29 31 35 30 36 35 30 29 31 100 32.0 8.5 Not applicable
600 31 31 36 35 31 32 32 31 32 29 100 32.0 6.4 0.0
800 34 33 33 32 31 30 31 30 34 3 100 319 4.8 0.3
1000 24 30 25 28 31 26 32 31 30 26 100 28.3 10.1 11.6
1200 22 28 21 19 19 17 19 16 18 15 100 19.4 19.0 39.4
. 1400 13 10 10 15 7 10 9 9 7 9 90 9.9 24.9 69.1
Dunnett's MSD value: MSD = Minimum Significant Difference

PMSD:

PMSD = Percent Minimum Significant Difference

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

Lower PMSD bound determined by USEPA (10™ percentile)

=13%.

Upper PMSD bound determined by USEPA (90" percentile) = 47%.
Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA’s WET Interlaboratory

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

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

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  5/8/2007 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date:  5/15/2007 LabID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: :
Conc-mg/L 1 2 3 4 5 6 7 8 9 10
D-Control 34.000 29.000 31.000 35.000 30.000 36.000 35.000 30.000 29.000 31.000
600 31.000 31.000 36.000 35.000 31.000 32.000 32.000 31.000 32.000 29.000
800 34.000 33.000 33.000 32.000 31.000 30.000 31.000 30.000 34.000 31.000
1000 24.000 30.000 25.000 28.000 31.000 26.000 32.000 31.000 30.000 26.000
1200 22.000 28.000 21.000 19.000 19.000 17.000 19.000 16.000 18.000 15.000
1400 13.000 10.000 10.000 15.000 7.000 10.000 9.000 9.000 7.000 9.000
Transform: Untransformed Rank 1-Tailed Isotonic
Conc-mg/L Mean N-Mean Mean Min Max CV% N Sum . Critical Mean N-Mean
D-Control 32.000 1.0000 32.000 29.000 36.000 8.463 10 32.000 1.0000
600 32.000 1.0000 32.000 25.000 36.000 6.421 10 111.50 75.00 32.000 1.0000
800 31.900 0.9969 31.900 30.000 34.000 4777 10 107.00 75.00 31.900 0.9969
1000 28.300 0.8844 28.300 24.000 32.000 10.139 10 77.00 75.00 28.300 0.8844
*1200 19.400 0.6063 19.400 15.000 28.000 19.009 10 55.00 ~75.00 19.400 0.6063
*1400 9.900 0.3094 9.900 7.000 15.000 24.948 10 55.00 75.00 9.900 0.3094
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.18371189 1.035 0.76990885 0.95988629
Bartlett's Test indicates equal variances (p = 0.20) 7.30337286 15.0862722
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU ‘
Steel's Many-One Rank Test 1000 1200 1095.44512
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point mg/L SD - 95% CL Skew
1Co5 883.333333 53.7513901 791.75 948.262024 -2.9183
1C10 972222222 40.9453323 888.886179 1023.68366 -0.1955
IC15 10247191 25.2451288 961.294823 1057.21924 -0.7793
IC20 1060.67416 20.0289083 1018.00206 1091.96511 -0.2681
1C25 1096.62921 19.2521422 1057.92603  1133.3477 0.0839
IC40 1204.21053 20.7343439 1157.77604 1242.49678 -0.0697
1C50 1271.57895 17.2179574 1225.66712 1259.12946 -0.4636
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Environmental Testing Solutions, Inc.

Statistical Analyses
Used for PMSD calculation only. Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date:  5/8/2007 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date:  5/15/2007 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 25.000 31.000 35.000 30.000 36.000 35000 = 30.000 29.000 31.000
600 31.000 31.000 36.000 35.000 31.000 32.000 32.000 31.000 32.000 29.000
800 34.000 33.000 33.000 32.000 31.000 30.000 31.000 30.000 34.000 31.000
1000 24.000 30.000 25.000 28.000 31.000 26.000 32.000 31.000 30.000 26.000
1200 22.000 28.000 21.000 15.000 19.000 17.000 19.000 16.000 18.000 15.000
1400 13.000 10.000 10.000 15.000 7.000 ©10.000 9.000 9.000 7.000 9.000
Transform: Untransformed 1-Tailed
Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 32.000 1.0000 32.000 29.000 36.000 8.463 10
600 32.000 1.0000 32.000 29.000 36.000 6.421 10 0.000 2.287 2.700
800 31.900 0.9969 31.900 30.000 34.000 4777 10 0.085 - 2.287 2.700
*1000 28.300 0.8844 28.300 24.000 32.000 10.139 10 3.134 2.287 2.700
*1200 19.400 0.6063 19.400 15.000 28.000 19.009 10 10.673 2.287 2.700
*1400 9.900 0.3094 9.900 7.000 15.000 24.948 10 18.720 2.287 2.700
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.18371189 1.035 0.76990885 0.95988629
Bartlett's Test indicates equal variances (p = 0.20) 7.30337286 15.0862722
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE E-Prob dt
Dunnett's Test 800 1000 894.427191 2.69952952 0.0843603 827.656667 6.96851852  7.3E-28 5,54

Treatments vs D-Control

05-08-07



Environmental Testing Solutions, Inc.

Page 5 of 6

Species: Ceriodaphnia dubia

Daily Chemistry:

CdNaCLCR #: __ \o\

Page 91 of 92

Analyst
Concentration Parameter ERCE e
pH(S.U) 332 | Sa+
DO (mg/L) 2o
CONTROL Conductivity v
' (pmhos/cm) 520
Alkalinity
(mg CaCO,/L) L2
1 Hardness
{mg CaCO4/L) a0
;l;g;)perature . 8
pH(S.U) 163
DO (mg/L) 1.6
600 mg NaCVL Conductivity
(umhos/cm) 10O
(T;Er;lperatureA a4 L
pHE.U) 262 19U 90 336 g7 ?" +-81
: DO (mg/L) 16 £l 19 1.6 19
800 mg NaCl/L Conductivity , .
(umhos/cm) 1170 HO 1020
et L ae | WS [ so | e | e |
pH (S.U) 102 T Y eg ¥ Yo | 962
' DO (mg/L) 19 2 A ).
1000 mg NaCVL { Conductivity
(pmhos/cm) al WJ
Temperature ,
°0) ™
H(S.U) 1.62
DO (mg/L) 2.9
1200 mg NaClVL | Conductivity e
{pumhos/cm) A0
T t
(of:l;)pera ure 24
pH (S.U) 702
DO (mg/L) 19
1400 mg NaClVL | Conductivity
(umhos/cm) 3830 |
’(l;ecr;xperature Z“[.(o
STOCK Conductivity ,
(umhos/cm) | 4000
Initial Initial
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Environmental Testing Solutions, Inc.

Page 6 of 6

Species: Ceriodaphnia dubia

CdNaCLCR#: _ o\

Page 92 of 92

Analyst | FeAo
Concentration Parameter e
pH (S.U.) 2,21
DO (mg/L) 19
CONTROL Conductivity )
{umhos/cm) S1e)
Alkalinity
(mg CaCOy/L) \
Hardness .
mg CaCO4/L)
Temperature
Q) 240
pH (S.U)) 1386
DO (mg/L) A.C
600 mg NaCl/'L Conductivity _ ’
- (umhos/cm) 1590 1390
T t
(ozf;lpera ure 24 24 241 7&\5 Z’-l -
PHES.U) 18l
- | DO (mg/L) 0.0
800 mg NaCl/L Conductivity )
(pmhos/cm) 1720
Temperature
() Lall
pH (S.U) -6\
DO (mg/L) 8.0
1000 mg NaCVL | Conductivity
{umhos/cm) #1s0
T t
(og)npera ure 54 2.4
H(S.U.) 287 | 200 | *eod
DO (mg/L) 14 8.2 0.
1200 mg NaCl/L. | Conductivity ‘
(umhos/em) | #ZOO ASA0
T erature
ol A R B
pH (SU) 182 | 9P | 265
DO (mg/L) 39 6.2 go
1400 mg NaClV/L. ] Conductivity
(umhos/cm) 28630 403
;I;ETperature 1‘{.7 4.1 2d. ¢
STOCK Conductivity | K
— (umhos/cm) —W
Initial Final Initial Final Initial




PERMITTEE NAME/ADDRESS (include Facility Name/Location 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 P0.BOX2000 _ __ _
T (NTEROFFICESB-2A)____ ™ TN0026450 103 G F - FINAL
___ _ __SODDY-DAISY _TN37384 _ __ _ _ _ __ __ PERMIT NUMBER DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND
Facility__TVA - SEQUOYAH NUCLEARPLANT__
locaion HAMILTONGOUNTY __ __ __ __ __ __  ——— MONITORING PERIQ EFFLUENT
YEAR_|_MO [ .DAY YEAR | MO | DAY
*** NO DISCHARGE b
ATTN: Stephanie A. Howard From| 07 | 06 | 01 | To| 07 | 06 | 30 , ‘ ] -
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%gENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

PH SAMPLE dedededekkdek dkddedededede " 7.0 dededededddek 13730 GRAB

MEASUREMENT ' 8.9 12 0
00400 1 0 0 > SuU
EFFLUENT GROSS VALUE = e g ) X MINIMUM . SEMAX
SOLIDS, TOTAL SUSPENDED SAMPLE R

MEASUREMENT 72 129 26 12 18 18
00530 1 0 O ER LBS/DY MGIL
EFFLUENT GROSS VALUE O7A) A : VvV ‘
OIL AND GREASE SAMPLE < < Tk ke < < 4/30 GRAB

MEASUREMENT 33 44 26 6 6 19 0
00556 1 0 0 LBS/DY MGIL
EFFLUENT GROSS VALUE ¢
FLOW, IN CONDUIT OR THRU SAMPLE 03 Fk kK . 0 30/30 | TOTALZ
TREATMENT PLANT MEASUREMENT
50050 1 0 0 MGD
EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

MEASUREMENT

SAMPLE -

MEASUREMENT

SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

J. Randy Douet

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

TYPED OR PRINTED

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

| 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 personne! Abphm " a £

Principal Environmental Engineer

SIGNATURE OF PRINCIPAL EXECUTIVE

OFFICER OR AUTHORIZED AGENT

TELEPHONE DATE
423 8436700 | 07 | 07 | 13
AREA NUMBER YEAR| MO DAY

CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference a/l.altachments here) )
103 flow recorder was inoperable from 6/22/07 @ 1838 - 6/27/07 @ 1703. Problem Evaluation Report 126632 was written to address and fix the problem.

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 NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _P.O.BOX2000
_____ _(INTEROFFICESB-2A} TN0026450 107 G F - FINAL
——_____SODDY-DAISY___TN37384 _ _ _ __ ____ __ PERMIT NUMBER DISCHARGE NUMBER| METAL CLEANING WASTE POND
Facility _TVA-SEQUOYAH NUCLEARPLANT _ :
Location HAMILTONCOUNTY __ _ _ _ _— — ——— JONITORING PERIOD EFFLUENT
YEAR | _MO_ | DAY YEAR | MO_| DAY
*** NO DISCHARGE XX | =
ATTN: Stephanie A. Howard From| 07 | 06 | 01 To| 07 | 06 | 30 A o
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING . QUALITY OR CONCENTRATION NO. FRE%L;ENCY SAMPLE
. i EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

PH SAMPLE FhKR KKK ddeddok ko . dekded ok k

MEASUREMENT ' 12
00400 1 0 0 ek su
EFFLUENT GROSS VALUE iy e MINIMUM e
SOL|DS, TOTAL SUSPENDED SAMPLE dedk ke drdede ok dedkededkedokk . Jedededekdedek Fededkekde ki

MEASUREMENT 19
00530 1 0 0 foialaied MGIL
EFFLUENT GROSS VALUE : e
OIL AND GREASE SAMPLE etk kR N [P

MEASUREMENT 19
00556 1 0 0 MGIL
EFFLUENT GROSS VALUE
pHOSpHORUS' TOTAL (AS p) SAMPLE dededeodededokok *kkkdddk " dekkddkddd Kkkkkkhk

MEASUREMENT 19
00665 1 0 0 MGIL
EFFLUENT GROSS VALUE
COppER, TOTAL (AS CU) SAMPLE dedk ket hokh ke ek " Fedededk ek dkdkdedkdedhk

MEASUREMENT 19
01042 1 0 - 0 b MGIL
EFFLUENT GROSS VALUE o5 il . 5
|RON, TOTAL (AS FE) SAMPLE Yo d K ek dededdedkddkk . dededeokok ok ek dkokk

MEASUREMENT 19
01045 1 0 0 hisiaiel MGIL
EFFLUENT GROSS VALUE Al
FLOW, IN CONDUIT OR THRU SAMPLE 03 FEAAA it ) -
TREATMENT PLANT - MEASUREMENT
50050 1 0 0 MGD
EFFLUENT GROSS VALUE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

J. Randy Douet

Site Vice President

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

/H‘Lphcu\iz Q

Principal Environmental Engineer

" SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

TELEPHONE DATE
423 8436700 | 07 | 07 | 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/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 _ _ _
__ _(NTEROFFICESB-24)______ __ __ ___———— TN0026450 110 G F - FINAL
_______SODDY-DAISY_ _TN37384 _ __ _ _ _ _ PERMIT NUMBER DISCHARGE NUMBER!| RECYCLED COOLING WATER
Facility  _TVA- SEQUOYAH NUCLEARPLANT
location HAMILTONCOUNTY __ __ _  — — ——™—™ NONITORING PERIO EFFLUENT
YEAR | MO_| DAY YEAR | MO | DAY
*** NODISCHARGE |XX | ™
ATTN: Stephanie A. Howard From| 07 | 06 | 01 To| 07 | 06 | 30 o
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%LFJENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

TEMPERATURE, WATER DEG SAMPLE Fededede v e de e dededededede ok Yo de v de e e e e dede e dede de kK
CENTIGRADE MEASUREMENT 04 04
00010 zZ 0 0 DEGC DEGC
INSTREAM MONITORING Shaes) Tar
PH . SAMPLE dedededrddo ok ke dekdhdkh ik " dededddedded

MEASUREMENT 12
00400 1 0 0 el su
EFFLUENT GROSS VALUE e MINIMUM
SOLIDS, TOTAL SUSPENDED SAMPLE Kddkdhhkk Je I Jede K dede e - Fkkdedekkok ek kokkdok ok

' MEASUREMENT 19

00530 1 0 0 ek MGI/L
EFFLUENT GROSS VALUE
OIL AND GREASE SAMPLE ) Jede s ek dedk ek ded ok - Fedede ek kekk dedekedkkodk

MEASUREMENT 19
00556 1 0 O ot MGIL
EFFLUENT GROSS VALUE > 2 AILY:
FLOW, IN CONDUIT OR THRU SAMPLE 03 sk stk ke etttk "
TREATMENT PLANT MEASUREMENT
50050 1 0 0 MGD b
EFFLUENT GROSS VALUE e . AlLY. MX o .
CHLORINE' TOTAL RESIDUAL SAMPLE dedkededded ok e dedede dede e . Fededkdkkk e dedekkoddede

MEASUREMENT 19
50060 1 0 0 hoiaiele MGI/L
EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and ali attachments were prepared under my - TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel M O( e -
J. Randy Douet 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 g 3 H
Site Vice Presid information, the information submitted is , to the best of my knowledge and belief, true, Principal Environmental Engineer 423 843-6700 07 07 13
ite Vice President _acfcurat?_, anq clorgplet;; | am ayﬁ;e tr;art thereda_re significanlt;:enilties.for ;u?rr_itting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing viclations. OFFICER OR AUTHORIZED AGENT AREA YEAR| MO DAY
TYPED OR PRINTED CODE NUMBER

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) 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 __ _ _ __ _ _ _ _____ _
____ _(INTEROFFICESB-2A} _ __ ____ __ __ ———™— TN0026450 110 T F - FINAL
. .____SODDY-DAISY__ _TN37384 __ _ ___ _ _ PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Facility, _TVA - SEQUOYAH NUCLEARPLANT
Location _HAMILTON GOUNTY ____ __ _ __ _— ———™— MONITORING PERIO EFFLUENT
YEAR | MO | DAY YEAR | MO | DAY
*** NO DISCHARGE XX |
ATTN: Stephanie A. Howard From| 07 | 06 | 01 | To| 07 | 06 | 30 o _—
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. Hm%#awY SAMPLE
: . EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
IC25 STATRE 7DAY CHR SAMPLE e — HRAAA AR " PP EREREAAE 23
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 © 5| PERCENT
EFFLUENT GROSS VALUE 5 & » - o
1C25 STATRE 7DAY CHR SAMPLE RNk ke " Rk Ak
PIMEPHALES MEASUREMENT 3
TRP6C 1 0 0 bl PERCENT
EFFLUENT GROSS VALUE

EMEN

e

SAMPLE
MEASUREMENT

SAMPLE

MEASUREMENT.

SAMPLE
MEASUREMENT

T SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

J. Randy Douet

Site Vice President

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. i am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.

Atp\(am O“H&Ma«n A

Principal Environmental Engineer

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

TELEPHONE DATE
423 843-6700 07 07 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/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __ _TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR O1) OMB No. 2040-0004
Address _P.O.BOX2000 _ __ . _ _  __ _ _ _ ___ __
____ _(NTEROFFICESB-2A) ___ __ __ __ — — —— — TN0026450 116 G F - FINAL
— . SODDY-DAISY__TN37384 __ __ ____ _ ____ PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Fadility__ _TVA - SEQUOYAH NUGLEAR PLANT__ __ — —
Location_HAMILTON COUNTY_ _____ ____ __ __ ——— MONITORING PERIO EFFLUENT
YEAR | MO_| DAY, YEAR [ MO | DAY
) *** NO DISCHARGE i
ATTN: Stephanie A. Howard From|{ 07 | 06 | 01 Tol 07 | 06 | 30 ' . [ o
NOTE: Read instructions before compieting this form.
PARAMETER QUANTITY OR LOADING "~ QUALITY OR CONCENTRATION NO. FRE%LFJENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERITY) SAMPLE ok ko Fekkdkokkok " gtk dokok falabinialaiaded 0 0 1730 VISUAL
MEASUREMENT 9A ,
01345 1 0 0 e PASS=0
EFFLUENT GROSS VALUE S FAIL=1 1% RV :
OIL AND GREASE VISUAL 04 haliaioddollel Frkddddok " 0 1730 VISUAL
84066 1 0 0 YES=1
NO=0

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

MEASUREMENT

4 R
SAMPLE

SAMPLE
MEASUREMENT

MEASUREMENT

SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE QFFICER |[i Certify under penalty of law that this document and all attachments were prepared under my - TELEPHONE DATE
direction or supervision in accordance with a8 system designed to assure that qualified personnel hw Q
J. Randy Douet properly gather and evaluate the information submitted. Based on my inquiry of the person or *
persons who manage the system, or those persons directiy responsible for gathering the . H H
. : . information, the information submitted is , 1o the best of my knowledge and belief, true, Principal Environmental Engineer 423 843-6700 | 07 07 13
Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE |
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA MBER Rl Mo DAY
TYPED OR PRINTED CODE I NUMBE YEA
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



Form Approved.

PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) A JOR
Name __ _TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address P.O.BOX2000 _ . __ ___ _ _ _
o (NTEROFFICESB2A) ___ _ _ — — TN0026450 117 G F - FINAL
______ _SODDY-DAISY__TN37384 _ _ _ _ _ _ _ PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Facility _TVA-SEQUOYAHNUCLEARPLANT
Location  HAMILTONCOUNTY ______ _ _ ————™ MONITORING PERIOD EFFLUENT
YEAR | MO | DAY YEAR | MO _| DAY
** NO DISCHARGE
ATTN: Stephanie A. Howard From{ 07 | 06 | 01 To| 07 | 06 | 30 4 _ L] o
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%LFJEch SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
.\ DEBR'S’ FLOAT'NG (SEVERITY) SAMPLE Tddkkdekkk dkdkkkdik " deddrdedfokk dkdkddkhi ) 0 0 1 / 30 VISUAL
MEASUREMENT 9A
01345 1 0 0 ool PASS=0
EFFLUENT GROSS VALUE : o X FAIL=1
OIL AND GREASE VISUAL SAMPLE Frdkkakk Tk kdkk N
MEASUREMENT 94
84066 1 0 0 YES=1
EFFLUENT GROSS VALUE NO=0
SAMPLE
MEASUREMENT

MEASUREMENT

SAMPLE

MEASUREMENT

SAMPLE

 PERMI;

MEASUREMENT

SAMPLE

MEASUREMENT

SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |{! Certify under penalty of law that this document and all attachments were prepared under my N ‘ TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel -@ha
J. Randy Douet properly gather and evaiuate the information submitted. Based on my inquiry of the person or m °
persons who manage the system, or those persons directly responsible for gathering the H— : f
Si ] id information, the information submitted is , o the best of my knowledge and belief, true, Principal Environmental Engineer 423 843-6700 07 07 13
ite Vice President gc;curat?. and clorg_plet; tam a\;zlare tr;e;g theredare significant p:en:lties for su?mining false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE EA

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)
Name TVA - SEQUOYAH NUCLEAR PLANT

ATTN: Stephanie A. Howard

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.

DISCHARGE MONITORING REPORT (DMR} (SUBR 01) OMB No. 2640-0004
TN0026450 118 G F - FINAL
PERMIT NUMBER DISCHARGE NUMBER| WASTEWATER & STORM WATER
JONITORING PERIOQ EFFLUENT
YEAR MQ DAY YEAR MO DAY
** NODISCHARGE |[XX]|
. From! 07 06 01 To| 07 | 06 30 -

NOTE: Read instructions before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%;J:ENCY SAMPLE
' EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE ~ MAXIMUM UNITS ANALYSIS
OXYGEN, DISSOLVED (DO) SAMPLE dededede e ek ddeddkdedk ok " . dedede etk Fede e dedede sk
. | MEASUREMENT 19

00300 1 0 0 * MGIL
EFFLUENT GROSS VALUE : LY. MN
SOLIDS, TOTAL SUSPENDED SAMPLE Khkhhkkki Jededkk ek deh - Fedkdededrdedh dhkkkkhhn

MEASUREMENT 19
00530 1 0 O e MGIL -
EFFLUENT GROSS VALUE '
SOLIDS, SETTLEABLE ' SAMPLE *kkKKIIK *hekkh Rk x " Kkkkhk kK *kdk ARk

MEASUREMENT 25
005645 1 0 0 bl MLIL

EFFLUENT GROSS VALUE et LY MXs
FLOW, IN CONDUIT OR THRU SAMPLE 03 R AR A AR P— N
TREATMENT PLANT MEASUREMENT
50050 1 0 0 MGD
EFFLUENT GROSS VALUE b o
SAMPLE
MEASUREMENT
SAMPLE
MEASUREMENT
QUIF
SAMPLE
MEASUREMENT
L
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepared under my. - i TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel \nc nx_e Q
J. Randy Douet 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 - e H H
Si ice Presi information, the information submitted is , to the best of my knowledge and belief, true, Principal Environmental Engineer 423 843-6700 07 07 13
te Vice President accurate, and complete. § am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE .
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA A
| TYPED OR PRINTED OR AUT G AREA NUMBER YEAR| MO | DAY

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 rainfait.
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