
Tennessee Valley Authority, Post Office Box 2000, Spring City, Tennessee 37381 -2000

April 26, 1996

Tennessee Department of Environment & Conservation
Division of Water Pollution Control
Compliance Review Section
Sixth Floor, L & C Annex
401 Church Street
Nashville, Tennessee 37243-1 534

Dear Sir:

WATTS BAR NUCLEAR PLANT (WBN) - NATIONAL POLLUTANT DISCHARGE
ELIMINATION SYSTEM (NPDES) PERMIT NUMBER TN0020168 - DISCHARGE
MONITORING REPORT FOR MARCH 1996

Enclosed is the Discharge Monitoring Report for the month of March 1996, including the
groundwater monitoring results and the toxicity test results. We have also included a
3-1/2 inch computer diskette with text files for January, February, and March DMRs.
Please notify me of any formatting changes you might require. If you should have any
questions or need additional information, please contact me at (423) 365-8 1 6 at Watts
Bar.

I certify under penalty of law that this document and all attachments were prepared under the
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.

Sincerely,

V. J. Shanks
Radwaste/Environmental Superintendent

Enclosures 020195
cc (Enclosure): (paper copies only)

Mr. Philip L. Stewart, Manager
Division of Water Pollution Control
Chattanooga Field Office
Suite 550
540 McCallie Avenue
Chattanooga, Tennessee 37402

9605020302 960331
PDR ADOCK 05000390
R PDR

Prnted on recycled paper

Mr. P. S. Tam, Senior Project Manager
U. S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Rockville, Maryland 20852

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D. C. 20555 sE M a

EI/





PERMITTEE NAM- RESS (Inclide Facility Name/Location if different)

Name TVA-WS BAR NUCLEAR PLANT
Address P.O. BOX 2000

(INTEROFFICE MOB 2U) - - - - - - -
SPRING CITY, TN 37381

Facility TVA-WATTS BAR NUCLEARPLANT
Locai RHEACOUNTY - - -- - - - -

ATTN: VERNON J. SHANKS, ENV. MGR.

NATIONAL POLLUTION-fiARGE ELIMINATION SYSTEM (NPDES)
DISCHARGII ITORING REPORT (DAil) Form Approved.

TN020168 | 101 G Diffuser Discharge OMB No. 2030-0004

PERMIT NUMBER DISCHARGE NO. Approval Expires 10-31-94.

MONITORING PERIOD (WBN-TVA MS Access Electronic version)
YEAR MO DAY YEAR MO DAY

From: 96 03 01 To: 96 03 31

PARAMETER

TEMPERATURE, WATER DEG.
CENTIGRADE ME

00010 1 0 0

EFFLUENT GROSS VALUE RE

PH
ME

00400 1 0 0

EFFLUENT GROSS VALUE RE

SOLIDS, TOTAL SUSPENDED
ME

00530 1 0 0

EFFLUENT GROSS VALUE RE

OIL & GREASE FREON EXTR-GRAV
METH ME

00556 1 0 0

EFFLUENT GROSS VALUE RE

FLOW, IN CONDUIT OR THRU
TREATMENT PLANT

50050 1 0 0

EFFLUENT GROSS VALUE

CHLORINE, TOTAL RESIDUAL

50060 1 0 0

EFFLUENT GROSS VALUE

SAMPLE
ASUREMENT

PERMIT
EQUIREMENT

SAMPLE
ASUREMENT

PERMIT
EQUIREMENT

SAMPLE
EASUREMENT

PERMIT
EQUIREMENT

SAMPLE
EASUREMENT

PERMIT
EQUIREMENT

QUANTITY OR LOADING

AVERAGE

r i-* * *-PI -: , :I , i l I : . i

MAXIMUM

QUALITY OR CONCENTRATION

- . , - - r---.....
UNITS MINIMUM AVERAGE MAXIMUM UNITS

___ 4 4 _

7.8

: t j 6. 0
DAILYMNt

-_ _ _ _ _ ' I I_ -I- U ; I i I I I I- I ' I I . . -I l

******* * * * *.* * * * *~1:

** ** * * * *

* ** * * * * *

8

14

DAILY MX
8.5

DY9 W.0X
:DAILDY MX:

1 3

30 1 00 :
MO AVGd 1l1: ~ DAILYUMX

<5

MO AVG '

<5

,; i 20 , ,2 S`.
DAILY MX

04

DEG. C

12

Su

19

MG/L

19

MG/L

NO.
EX

0

0

0

0

I - -i -i - 4 ; I I I i _ I

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

37.283 46.909

REPORT ' I .! : jREPORT t:
MO AVG | iDAILY MX

03

MGD * *-* * *~ * *

0.04

01; O. 0i O : -
:DAILY MX:::

19

MG/L

I I I I

_ _ _ _ _ _ _ _ _ _ :- :

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I CERTIFY UNDER PENALTY OF LAWTHAT I HAVE PERSONALLY EXAMINED AND AM
FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN AND BASED ON MY INQUIRY OF

JOHN A. SCALICE THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE INFORMATION I
BELIEVE THE SUBMITTED INFORMATION IS TRUE, ACCURATE AND COMPLETE I AM
AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE

SITE VICE PRESIDENT INFORMATION INCLUDING THE POSSIBILITY OF FINES AND IMPRISONMENT. SEE 18 Si NAT E PRINCIPAL EXECUTIVE
U.SC 1001 AND 33 U. S.C 1319. (Penalties under these statutes may include fines up to OFFI R OR AUTHORIZED AGENT

TYPED OR PRINTED $10,000 and or maximum imprisonment of between 6 months and 5 years )

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

0

0

I TELEPHONE

FREQUENCY
OF

ANALYSIS

31 / 31

CONTIN

Uous [-

5 / 31

1/7

4 / 31

1/7-

4 / 31

11/7

I4 5 ' -; :. I 1

31 / 31

CONTIN

UoUS -

36 / 31

5/7:

SAMPLE
TYPE

RtCORDR i

RCORDR i:I

GRABj

GRAB

|GRAB
GRAB

GRAB

GRAB

GRAB

RCORDR

RCORDR

M-GRAB |

M-GRAB,

!If

. 1 1-7

DAI |

EPA Form 3320-1 (Rev. 9-88) Previous editions may be used.

-423 365-8116 96 04 26

AREA I NUMBER |YEAR| MO I DAY I
ICODE IER~-

Page 1 of 9(REPLACES EPA FORM T-40 WHICH MAY NOT BE USED)
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PERMITTEE NAM &RESS (Include Facility Name/Location if different)

Name TVA-W S BAR NUCLEAR PLANT
Address P.O. BOX 2000
- - (INTEROFFICE MOB 2U) - - - - -

SP RING CITY, TN 37381
Facility -TVA-WATTS BAR NUCLEAR PLANT
L-cabion RHEA COUNTY- - - - - - - - - - - -

ATTN: VERNON J. SHANKS, ENV. MGR.

NATIONAL POLLUTION"ARGE ELIMINATION SYSTEM (NPDES)

DISCHARG9W ITORING REPORT (DMR) Form Approved.
,. -.. .. . ..- , ,- -_ - . - - 0

TN0020i68 I B 1 01 T IDiffuser Discharge OMB No. 2030-0004

PERMIT NUMBER I IDISCHARGE NO. | Approval Expires 10-31-94

MONITORING PERIOD (WBN-TVA MS Access Electronic version)
YEAR MO DAY I YEAR MO DAY

From: 95 10 01 To: 96 03 31

PARAMETER

LC50 STATRE 96HR ACU
CERIODAPHNIA

TAN3B 1 0 0

EFFLUENT GROSS VALUE

LC50 STATRE 96HR ACU
PIMEPHALES

TAN6C 1 0 0

EFFLUENT GROSS VALUE

NOEL STATRE 7DAY CHR
CERIODAPHNIA

TBP3B 1 0 0

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

QUANTITY OR LOADING

AVERAGE

* ** * ** * *

* ** * * * **

MAXIMUM

** ** * * * *

* ** * * * **

; **Nz *- -1'

* ** * ** * *

UNITS

QUALITY OR CONCENTRATION

MINIMUM

> 1 00.0

: Mi9l.:78.:
MINIMUM
> 1 00.0

: ] 0 9.7 8 : I -
MINIMUM

9.8

2.93
MINIMUM

AVERAGE

** * * *

MAXIMUM

* ** * ** * *

UNITS

23

PERCENT

23

PERCENT

23

PERCENT

NO.
EX

0

0

0

FREQUENCY
OF

ANALYSIS

1 / 180

1/1 80: . i
4, .. : l 00 jt

1 / 180

1/1 80 :

1 /180

1/180

. x 0

SAMPLE I
TYPE p

I
GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

NOEL STATRE 7DAY CHR SAMPLE ******** ******** > 100.0 ******* ******** 23 O 1 / 180GRAB
PIMEPHALES MEASUREMENT

TBP6C 1 0 0 PERMIT *****j** *** ** . .2.93 ******** ******** PERCENT GRB1/180 G

EFFLUENT GROSS VALUE REQUIREMENT -MINIMUM __________._. _______ _____^_ ______

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT eeyhr

SAMPLE
MEASUREMENT

PERMIT i

REQUIREMENT [ _ _ _ _ [ i; _i____F t_

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED AND AM
FAMILIAR VITH THE INFORMATION SUBMITTED HEREIN AND BASED ON MY INQUIRY OF

JOHN A. SCALICE THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE INFORMATION I
BELIEVE THE SUBMITTED INFORMATION IS TRUE, ACCURATE AND COMPLETE. I AM
AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE

SITE VICE PRESIDENT INFORMATION INCLUDING THE POSSIBILITY OF FINES AND IMPRISONMENT. SEE 18

U S.C. 1001 AND 33 U.S C 1319. (Penalties under these statutes may include fines up to
TYPED OR PRINTED $10,000 and or maximum imprisonment of between 6 months and 5 years )

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

I TELEPHONE

11/4 e423 365-8116
SIG ATUR4F PRINCIPAL EXECUTIVE

OFFICEUR AUTHORIZED AGENT AREA NUMBER
CODE

I DATE

96 04 26

YEAR MO DAY

EPA Form 3320-1 (Rev. 9.88) Previous editions may be used (REPLACES EPA FORM T-4D WHICH MAY NOT BE USED) Page 2 of 9
Page 2 of 9
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PERMITTEE NAM& RESS (Include Facility Name/Location ifdifferent)

Nanle TVA-' S BAR NUCLEAR PLANT
IAddress P.O. BOX 2000

- (INTEROFFICE MOB 2U) --
- SPRING CITY, TN 37381

IFaCIt~iy TVA-\NATTS BAR NUCLEAR PLANT
Loc-ation RRHEA COUNTY

ATTN: VERNON J. SHANKS, ENV. MGR.

PARAMETER I--

TEMPERATURE, WATER DEG.
CENTIGRADE

00010 1 0 0

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

NATIONAL POLLUTION"ARGE ELIMINATION SYSTEM (NPDES)

DISCHARGI ITORING REPORT (Ut 1R) Form Approved. -

TNO020168 1 02 G Yard Holding Pond OMB No. 2030-0004

PERMIT NUMBER DISCHARGE NO. Emergency Overflow
Weir Approval Expires 10-31-94

| MONITORING PERIOD - (WBN-TVA MS Access Electronic version)
YEAR I MO DAY YEAR I MO DAY

From: 96 | 03 01 To: 96 03 31

QUANTITY OR LOADING

AVERAGE

* ** * * * * *

** ** * * * *

MAXIMUM

** * * *

UNITS

QUALITY OR CONCENTRATION

MINIMUM AVERAGE MAXIMUM

No Discharge

DAILY MX

UNITS

04

DEG. C

NO.
EX

0

FREQUENCY
OF

ANALYSIS

0 / 31

1-/1;

SAMPLE I
TYPE

INSTAN

INSTAN

PH SAMPLE ******** ******** * . No Discharge ******** No Discharge 12 0 0 / 31 GRAB
MEASUREMENT

00400 1 0 0 PERMIT ******** * 6.0 9. 0 SU 1/7 GRAB

EFFLUENT GROSS VALUE REQUIREMENT MINIMUM MAXIMUM ^__ . _._j__

SOLIDS, TOTAL SUSPENDED SAMPLE ******** ******* * *** **** No Discharge No Discharge 19 0 0 / 31 |GRAB
MEASUREMENT

00530 1 0 0 PERMIT ******** ******** ***** 30 100 MG/L 1/7 GRAB
REQUIREMENT M AVG DAILY M . ___ _______EFFLUENT GROSS VALUE : R , S :CS5 D 40n ' :: MO DAVG0!; 0D ILYD MX;S. f' l:.. 04 X

OIL & GREASE FREON EXTR-GRAV
M ETH

00556 1 0 0

EFFLUENT GROSS VALUE

FLOW, IN CONDUIT OR THRU
TREATMENT PLANT

50050 1 0 0

|EFFLUENT GROSS VALUE

[CHLORINE, TOTAL RESIDUAL

50060 1 0 0

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

No Discharge No Discharge

: 15 : ",
MO AVG

: !:20
DAILY MX

19

MG/L

0 0 / 31

1/7.

GRAB |

GRAB

SAMPLE No Discharge No Discharge 03 ******** ******** * *0 0 / 31 GRAB
MEASUREMENT I

PERMIT REPORT -REPORT - MGD ******: **.***** ******** * * 1/1 GRAB
- REQUIREMENT MO AVG DAILY MX -_____ :. _._ __ __ __ _____ -_ _.__.

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

I I ~PERMITII
REQUIREMENT .

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I CERTIFY UNDER PENALTY OF LAWTHAT I HAVE PERSONALLY EXAMINED AND AM
FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN AND BASED ON MY INQUIRY OF

JOHN A. SCALICE THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE INFORMATION I
BELIEVE THE SUBMITTED INFORMATION IS TRUE, ACCURATE AND COMPLETE I AM

.SITE VICE PRESIDENT AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE
SIE IINFORMATION INCLUDING THE POSSIBILITY OF FINES AND IMPRISONMENT. SEE 18

U S C. 1001 AND 33 US.C 1319. (Penalties under these statutes may include fines up to
TYPED OR PRINTED $10,000 and or maximum imprisonment of between 6 months and 5 years.)

No Discharge

;: 00.10 ii
DAILY MX

SIGNAT r PRINCIPAL EXECUTIVE
I OFFI OR AUTHORIZED AGENT

19

MG/L

0 0 / 31

5/7

M-GRAB I

I
M-GRAB

I

TELEPHONE I DATE

4 0
423 365-8116 96 04 26 1

AREA NUMBER
CODE I

YEARI MO DAY |

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

EPA Form 3320-1 (Rev. 9-88) Previous edit Ions may be Used (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED) Page 3 of 9
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PERMITTEE NAM-RESS (Include Facility Name/Location if different)

Name TVA-W S BAR NUCLEAR PLANT
Address P 0. BOX 2000 - - - - - - - -

(INTEROFFICE MOB 2U) - -
S PRI NG C ITY, TN 3738F1

Facilty TVA-WATTS BAR NUCLEAR PLANT
Location RHEACOUNTY - - - - - - -

ATTN: VERNON J. SHANKS, ENV. MGR.

NATIONAL POLLUTION-HARGE ELIMINATION SYSTEM (NPDES)
DISCHAR-91ITORING REPORT (DMJV) Form Approved. W

TN0020168 102 T Yard Holding Pond OMB No. 2030-0004

PERMIT NUMBER DISCHARGE NO. Emergency Overflow
Weir Approval Expires 10-31-94

I MONITORING PERIOD (WBN-TVA MS Access Electronic version)
YEAR MO DAY I I YEAR | MO j DAY

From: 95 1 10 I 01 I To:j 96 1 03 1 31

P

LC50 STATRE 96HR ACU
C ERIO DA P H N IA

TAN38 1 0 0

EFFLUENT GROSS VALUE

LC50 STATRE 96HR ACU
PIMEPHALES

TAN6C 1 0 0

EFFLUENT GROSS VALUE

NOEL STATRE 7DAY CHF
CERIODAPHNIA

TBP3B 1 0 0

EFFLUENT GROSS VALUE

NOEL STATRE 7DAY CHR
PIMEPHALES

TBP6C 1 0 0

EFFLUENT GROSS VALUE

ARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREQUENCY SAMPLE
\_/___EX OF TYPE

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

SAMPLE ******** * * No Discharge * ******** 23 0 0 / 180GRAB
MEASUREMENT

PEMT **** *** ~10.74 *****~PERCENT 1/180 GRB
* ~~REQUIREMENTMIMU

SAMPLE ******** * " No Discharge ******** ******** 23 0 0 / 180GRAB
MEASUREMENT

PERMIT *****.'* ******* * 074 ******** ******** PERCENT 1/180 GRAB
E REQUIREMENT MINiMU ____________

RSAMPLF * *** * * A" r' - -*n
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE *
MEASUREMENT

PERMIT I
REQUIREMENT I

SAMPLE
MEASUREMENT

PERMIT I
REQUIREMENT -

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

* ** ** * * *

NO Discnarge

0C!-.3.22 .
MINIMUM

PERCENT

U U I IOU

1/180 :

-f . - -I - - -. I I I _ I

* ** * * ** *

No Discharge

-3.22
.MINIMUM

23

PERCENT

0 O / 180

1/ 1 80 -O

tM AD

GRAB

GRAB-

GRAB

t SAMPLE
MEASUREMENT

PERMIT :: 0;02 :i S:i : : :;.0:
REQUIREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED AND AM TELEPHONE DATE
FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN AND BASED ON MY INQUIRY OF

JOHN A. SCALICE THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE INFORMATION I
BELIEVE THE SUBMITTED INFORMATION IS TRUE, ACCURATE AND COMPLETE I AM

SITE VICE PRESIDENT AWARETHATTHEREARESIGNIFICANTPENALTIESFORSUBMITTINGFALSE 1 / f .( 423 365-8116 96 04 26
INFORMATION INCLUDING THE POSSIBILITY OF FINES AND IMPRISONMENT SEE 18 SIGNATU 1OF RINCIPAL EXECUTIVE
U.S.C 1001 AND 33 U.SC 1319 (Penallies under these statutes may include fines up to OFFICV OR AUTHORIZED AGENT AREA NUMBER YEARI MO I DAY

TYPED OR PRINTED $10,0DO and or maximum imprisonment of belween 6 months and 5 years.) CODE |

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

Page 4 of 9
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PERMITTEE NANWRESS (Include Facility Name/Location if different)

Name TVA -W SBAR NUCLEAR PLANT -
Address P.0 BOX 20000

(INTEROFFICE MOB 2U)
SPRING CITY, TN 37361

Facility- TVA-WATTS BAR NUCLEAR PLANT
Location RHEA COUNTY

ATTN: VERNON J. SHANKS, ENV. MGR.

PARAMETER

AVE

PH

00400 1 0 0

EFFLUENT GROSS VALUE

SOLIDS, TOTAL SUSPENDED

00530 1 0 0

EFFLUENT GROSS VALUE

OIL & GREASE FREON EXTR-GRAV
METH

00556 1 0 0

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

NATIONAL POLLUTION HARGE ELIMINATION SYSTEM (NPDES)

DISCHARGWNITORING REPORT (DWUR)

TNO020168 I | 103 G | Low Vol Waste

PERMIT NUMBER I DISCHARGE NO. ITreatment Pond

MONITORING PERIOD
YEAR I MO DAY YEAR MO DAY

From: 96 03 01 To 96 03 31

QUANTITY OR LOADING

RAGE

29

250 1
MO AVG

<32

125 C:

MO AVG'

MAXIMUM

29

- " .8344-;
DAILY MAX

<32

I L; v .-\0~167

'. DAILY MAX,

UNITS

26

LBS/DAY

26

LBS/DAY

QUALITY OR CONCENTRATION

MINIMUM

7.0

: 6.0
DAILY MN

AVERAGE

5

I- I-
30

MO AVG
<5

+ +
-A 1500 I X

MO AVG

MAXIMUM

9.0

9.0 ' :1 :D A IL Yi MX
. DAILY M X

5

: 100
DAILY MX

<5

- 20 A

:DAILY MX

Form Approved.

OMB No. 2030-0004

Approval Expires 10-31-94

(WBN-TVA MS Access Electronic version)

| NO. FREQUENCY SAMPLE

UNITS

SU

19

MG/L

19

MG/L

EX

0

0

0

OF
ANALYSIS

5 / 31

3/7

1 / 31

1/7

1 / 31

1/7 * |

TYPE

GRAB

GRAB |

GRAB i

GRAB I

GRAB II

ALUMINUM SAMPLE ******** ******** * Conditional / 19 0 0 / 31 GRAB

NR this MP
01105 1 0 0 PERMIT ***** ***** J ** ***** **** 0 MG/L 5/7 GA

EFFLUENT GROSS VALUE RQIENT_ ___DAILY. MX__ __

FLOW, IN CONDUIT OR THRU SAMPLE 0.771 0.771 03 ******** ******** * 0 7 / 31 PMPLOG {

TREATMENT PLANT MEASUREMENT . . I

50050 1 0 0 PERMIT REPORT REPORT MGD * t**** ******* **:****** 1/1 PMPLOG
EFFLUENT GROSS VALUE REQUIREMENT MO AVGI DAILYNMX

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

NIAME/TITLE PRINCIPAL EXECUTIVE OFFICER I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED AND AM TELEPHONE DATE
FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN AND BASED ON MY INQUIRY OF

JOHN A. SCALICE THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE INFORMATION I /
BELIEVE THE SUBMITTED INFORMATION IS TRUE, ACCURATE AND COMPLETE I AM

SITEVICE PRESIDENT IAWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE | 423 365-8116 96 04 26
L SI.e VICE PRESIDENINFORMATION INCLUDING THE POSSIBILITY OF FINES AND IMPRISONMENT. SEE 18 SIGNATl^,t OF PRINCIPAL EXECUTIVE

U S.C 1001 AND 33 U. S.C. 1319 (Penalties under these statutes may include fines up to OFFId@R OR AUTHORIZED AGENT AREA NUMBER YEAR MO DAY
TYPED OR PRINTED $10,000 and or maximum imprisonment of between 6 months and 5 years.) CODE M I DAY

COMMENT AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
If the TBSS is discharged directly to the yard holding pond, the sump effluent shall be subject to the limitations for pH, TSS, and O&G and monitored 5/week under DSN 103. Aluminum
analyses are only applicable when effluent from the alum sludge ponds is discharged to points other than the low volume waste treatment pond. Discharged LVWTP 7 days in March.

* *

EPA Form 3320-1 (Rev. 9-88) Previous editions may be used. Page 5 of 9(REPLACES EPA FORM T-40 WHICH MAY NOT BE USED)



PERMITTEE NAMI-RESS (Include Facility Name/Location if different)

Niero TVA- rs BAR NUCLEAR PLANT
Address P.0. BOX 2000
- - -(INTEROFFICE MOB 2U) ----

SPRING CITY, TN 37381
FacIlity TVA-WATTS BAR NUCLEAR PLANT

Location RHEA COUNTY- - - - - - - - - - - -

ATTN: VERNON J. SHANKS, ENV. MGR.

NATIONAL POLLUTIOl-tHARGE ELIMINATION SYSTEM (NPDES)

DISCHARG-NITORING REPORT (/MIIR) Form Approved.

TNO021 68 107 G Metal Cleaning Waste OMB No. 2030-0004

PERMIT NUMBER DISCHARGE NO. Pond Approval Expires 10-31-94

MONITORING PERIOD (WBN-TVA MS Access Electronic version)
YEAR MO I DAY YEAR MO DAY

From: 96 o: 96 | 03 31

PARAMETER

PH

00400 1 0 0

EFFLUENT GROSS VALUE

SOLIDS, TOTAL SUSPENDED

00530 1 0 0

EFFLUENT GROSS VALUE

OIL & GREASE FREON EXTR-GRAV
M ETH

00556 1 0 0

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

QUANTITY OR LOADING

AVERAGE

** * * *

** * * *

MAXIMUM UNITS

QUALITY OR CONCENTRATION

MINIMUM

7.9

: .. 6.0 I :
DAILY MN

AVERAGE MAXIMUM

7.9

DAIL9.0
::DAILY MX

4

.-f : 30
DAILY MX

<5

.1 5 A t

DAILY MX

UNITS

12

SU

19

MG/L

19

MG/L

NO.
EX

0

0

0

FREQUENCY SAMPLE I
OF TYPE I

ANALYSIS

2 / 31 GRAB i

1/1 IGRAB |

1 / 31

1/1

1 / 31

1/1

COMPOS |

COMPO7S

GRAB i

GRAB

PHOSPHORUS, TOTAL (AS P) SAMPLE ******** ******** * * Conditional / 19 0 0 / 31 ICOMPOS
MEASUREMENT NR this MP

00665 1 0 0 PERMIT ******** i******* ***"** ******** ******** 1.0 MG/L 1/1 COMPOS

EFFLUENT GROSS VALUE REQUIREMENT DAILY MX ________ _

COPPER, TOTAL (AS CU) SAMPLE * ******** ******** ******** <0.01 19 0 2 / 31 COMPOS
MEASUREMENT C

01042 1 0 0 PERMIT ******* * ******** ***** ******** ******** 1 0 MG/L 1/1 COMPOSREQUIREMENT :i:::: g,~Q A S.i .rL i! ;! . :EFFLUENT GROSS VALUE R E DAILY W MX ___

IRON, TOTAL (AS FE) SAMPLE ******** ******** ******** * 0.51 19 0 2 / 31 COMPOS
MEASUREMENT

01045 1 0 0 PERMIT ******* ******** ***** ******** ******* 1.0 MG/L 1/1 COMPOS
EFFLUENT GROSS VALUE REQUIREMENT DAILY MX _

FLOW, IN CONDUIT OR THRU SAMP 750 2.750 03 ******** ******** * 0 1 / 31 CALCTD I
TREATMENT PLANT MEASUREMENT

50050 1 0 0 PERMIT 1 REPORT : REPORT MGD ******** * ** * * * 1/1 CALCTD
REQUIREMENTEFFLUENT GROSS VALUE REQIREEN j MO AVG DAILY MX I _ _ __:II

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED AND AM TELEPHONE DATE
FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN AND BASED ON MY INQUIRY OF

JOHN A. SCALICE THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE INFORMATION I
BELIEVE THE SUBMITTED INFORMATION IS TRUE, ACCURATE AND COMPLETE. I AM

SITE VICE PRESIDENT AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE 423 365-8116 96 04 26
INFORMATION INCLUDING THE POSSIBILITY OF FINES AND IMPRISONMENT. SEE 18 SI NAT 0 PRINCIPAL EXECUTIVE

U S C. 1001 AND 33 U.S C 1319 (Penallies under these statutes may include fines up to OFFI0R OR AUTHORIZED AGENT AREA NUMBER YEAR MO DAY
TYPED OR PRINTED $10,000 and or maximum imprisonment of between 6 months and 5 years.) CODE

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

No phosphorous containing cleaning solutions have been used since the last release of this pond.

EPA Form 3320-1 (Rev. 9-88) Previous editions may be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED) Page 6 of 9
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PERMITTEE NAN RES(Include Facility Name/LocatIon it different)

Name TVA- TS BAR NUCLEAR PLANT__
Add fr-e ssZR P3O. BX2 2-0-00- - - _-- __--_

-(IN~TE ROF-FICE MOB 2-U) - __--__ --
S PR INRG CITYf TN 3:738F1-------

F-aclhty V-AT A N-UCLEfA-RPLANT ------

Loaaftion RHEA- -COUNTY-

ATTN: VERNON J. SHANKS, ENV. MGR.

NATIONAL POLLUTIO-IMARGE ELIMINATION SYSTEM (NPDES)
DISCHARGREWN ITORING REPORT (DAlIR)

I TNO0201 68

I PERMIT NUMBER

I ~ MONITORING PERIODI

Form Approved.

0MB No. 2030.0004

Approval Expires 10-3 1-94

(WEIN-TVA MS Access Electronic version)

IYEAR IMO IDAY I YEAR jMO IDAY

From ~ 96 0 3 01- To: 196 103 31

QUANTITY OR LOADING QUALITY OR CONCENTRATION

___________ ___________ _______ I- _______
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

NO.
EX

FREQUENCY
OF

ANALYSIS

SAMPLE
TYPE

BOD, 5-DAY (20 DEG. C) SAMPLE **** *****<341 0 4/31GA
MEASUREMENT <341 1GA

00310 1 0 0 PERMIT ***** ***** ***304MGL 17RA

EFFLUENT GROSS VALUE REURMN OAG DIYM __

SOLIDS, TOTAL SUSPENDED SAMPLE **** ****451 1GA
MEASUREMENT 451 1G

00530 1 0 0 PERMIT ***** **** *** ****304MGL17 RA
EFFLUENT GROSS VALUE RQIEETM V AL X ____ __

SOLIDS, SETTLEABLE SAMPLE ***** **** **** **** 0125 0 21 I31 GRAB
MEASUREMENT< .

00545 1 0 0 PERMIT **** ***** *** ***** 0MLL2/7 GRAB

EFFLUENT GROSS VALUE REURMENTDALMX _ __ _______

COLIFORM, FECAL SAMPLE ***** ****<32701 0 4/31GA
MEASUREMENT <12201 1GA

31616 1 0 0 PERMIT OO*** **** ~2010 /0ML 17 GA

EFFLUENT GROSS VALUE RQIEETM V AL X___
FLOW, IN CONDUIT OR THRU SAMPLE 0.046 0.087 03 0 31 /31 RCORDR
TREATMENT PLANT MEASUREMENT

50050 1 0 0 PERMIT REPORT. REPORT;;!: MGD ***** ***** **** OTNRCORDR
EFFLUENT GROSS VALUE RQIENT MO AVG -DAILYMX W_______I__________ UOUS~
CHLORINE, TOTAL RESIDUAL SAMPLE.***** ****0419 02/31GA

MEASUREMENT0419 2 31GA

50060 1 0 0 PERMIT ***** **** .*~**** ****2.0o MG/L 5/7 GRAB

EFFLUENT GROSS VALUEREURMNDALMX_ ___

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED AND AM TELEPHONE DATE
FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN AND BASED ON MY INQUIRY OF

JOHN A. SCALICE THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE INFORMATION I
BELIEVE THE SUBMITTED INFORMATION IS TRUE. ACCURATE AND COMPLETE. I AM

SITE VICE PRESIDENT AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE '12, 423 365B11 16 96 04 26
INFORMATION INCLUDING THE POSSIBILITY OF FINES AND IMPRISONMENT. SEE 18 SINTE0 NIAL EXECUTIVE
US C, 1001 AND 33 US C. 1319. (Penalties under threse statutes may include fines up t0oFI OR AUTHORIZED AGENT AREA NUMBER YER MO DAY~

TYPED OR PRINTED $1D 000 and or maximum imprisonment of between 6 months and 5 years. I CODE

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

EPA Form 3320-1 (Rev. 9-88) Previous editions may be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED) Page 7 of 9

PARAMETER

111 G Combined Sewage
DISCARGENO.Treatment P/ants
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PERMITTEE NANv RESS (Include Facility Name/Location if different)

Name TVA- fS BAR NUCLEAR PLANT
Address P 0. BOX 2000

(INTEROFFICE MOB 2U) - -
1-SPRING CITY, TN 37381 -

Facility TV'AWATTS BAR NUCLEAR PLANT
Location RHEA COUNTY - -

ATTN: VERNON J. SHANKS, ENV. MGR.

NATIONAL POLLUTIOI~-ARGE ELIMINATION SYSTEM (NPDES)

DISCHARGINITORING REPORT (DA4R) Form Approved.

TNO020168 1 1 2 G Runoff Holding Pond OMB No. 2030-0004

PERMIT NUMBER DISCHARGE NO. Approval Expires 10-31-94

MONITORING PERIOD |(WBN-TVA MS Access Electronic version)
YEAR MO DAY YEAR MO DAY

From: 96 03 01 To: 96 03 31

PARAMETER

OXYGEN,
DISSOLVED (D

1Q3QQ 1 0 0

EFFLUENT GROSS VALUE

PH

00400 1 0 0

EFFLUENT GROSS VALUE

SOLIDS. TOTAL SUSPENDED

00530 1 0 0

EFFLUENT GROSS VALUE

NITROGEN. AMMONIA TOTAL
N)

00610 1 0 0

EFFLUENT GROSS VALUE

FLOW. IN CONDUIT OR THRU
TREATMENT PLANT

50Q50 1 o 0

EFFLUENT GROSS VALUE

CHLORINE. TOTAL RESIDUAL

50060 1 0 0

EFFLUENT GROSS VALUE

tO)

(AS

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

QUANTITY OR LOADING

AVERAGE

** * * *

** * * *

0.530

MAXIMUM

******* *.

0.653

REPORT I : t'!,.REPORT

MO AVG:, Iz DAILY MX

UNITS

03

MGD

QUALITY OR CONCENTRATION

MINIMUM

1 2.2

.AIL5.0Y:M
DAILiY MN

7.8

DAILY MN

AVERAGE

1 0

: 30 g
.MO AVG

0.1

5.0
MO AVG

MAXIMUM

9.1

DA9I.5L-
DAILY^ MX

1 1

i .l 100 I

DAILY MX
0.2

12 :,
INST MAX

UNITS

19

MG/L

12

SU

19

MG/L

19

MG/L

NO FREQUENCY
EX OF

ANALYSIS

0

0

0

.

0

4 / 31

1/7

4 / 31

1/7

4 / 31

1/7 .

SAMPLE
TYPE I

GRAB

GRAB I

GRAB I

GRAB |

GRAB

GRAB .

4 / 31 GRAB

1/7 'GRAB I

4 / 31 INSTAN I

/1/7 .INSTAN

SAMPLE ******** ******** ** ******* <0.1 <0.1 19 0 4 / 31 IGRAB
MEASUREMENT

PERMIT -******* ******** j**** *:****** I.011 .019 MG/L 1/7 GRAB
REQUIREMENT

________ _______ ________ _________WEEKLY AVG INST MAX ___________

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED AND AM TELEPHONE DATE
FAMILIAR WiTH THE INFORMATION SUBMITTED HEREIN AND BASED ON MY INQUIRY OF

JOHN A. SCALICE THOSE INOIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE INFORMATION I
BELIEVE THE SUBMITTED INFORMATION IS TRUE ACCURATE AND COMPLETE I AM

SITE VICE PRESIDENT AWARETHATTHEREARESIGNIFICANT PENALTIESFORSUBMITTINGFALSE C 423 365-8116 96 04 26INFORMATION INCLUDING THE POSSIBILITY OF FINES AND IMPRISONMENT. SEE 18 SIGNATUR PRINCIPAL EXECUTIVE l

U.S C 1001 AND 33 U.S.C. 1319, (Penalties under these statutes may include fines up to OFFICE R AUTHORIZED AGENT AREA NUMBER YEAR MO DAY
TYPED OR PRINTED S10,000 and or maximum imprisonment of between 6 months and 5 years ) CODE lEAl

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

EPA Form 3320-1 (Rev. 9-88) Previous editions may be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED) Page B of 9
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PERMITTEE NA!V&- RESS (Include Facility Name/Location ifdifferent)

Name TVA- S BAR NUCLEAR PLANT
Address P.O. BOX 2000- - - - - - - - -

(INTEROFFICE MOB 2U)
SPRING CITY, TN 37381 -

Facility- TVA-WATTS BAR NUCLEAR PLANT - -

Location RHEA COUNTY - --

ATTN: VERNON J. SHANKS, ENV. MGR.

PARAMETER

AVE

LC50 STATRE 96HR ACU SAMPLE * * * *
CERIODAPHNIA MEASUREMENT

TAN3B 1 0 0 PERMIT

EFFLUENT GROSS VALUE REQUIREMENT

LC50 STATRE 96HR ACU SAMPLE *** *
PIMEPHALES MEASUREMENT

TAN6C 1 0 0 PERMIT

EFFLUENT GROSS VALUE REQUIREMENT

NOEL STATRE 7DAY CHR
CERIODAPHNIA

TBP3B 1 0 0

EFFLUENT GROSS VALUE

NATIONAL POLLUTIOjHARGE ELIMINATION SYSTEM (NPDES)
DISCHARG-NITORING REPORT (DAMR) Form Approved.

IT TNOO20168 112 T Runoff Holding Pond OMB No. 2030-0004

PERMIT NUMBER DISCHARGE NO. Approval Expires 10-31-94

M MONITORING PERIOD (WBN-TVA MS Access Electronic version)
YEAR MO DAY| YEAR MO DAY ]

From: 95 10 1 To: 96 03 31|

QUANTITY OR LOADING

RAGE MAXIMUM UNITS

QUALITY OR CONCENTRATION

MINIMUM AVERAGE MAXIMUM UNITS

NO.
EX

i F - 1 -I 4 -I
>100

100. z
MINIMUM

> 100

.1~ii~:~~00 ;
MINIMUM~ ;~~::';

** * * *

23

PERCENT

23

PERCENT

F F I + 4 I 1- 4 4
SAMPLE

MEASUREMENT

PERMIT
REQUIREMENT

* ** * ** * * > 100

~1 00~; ;,~ 111
MINIMUM.

23

PERCENT

0

0

0

FREQUENCY SAMPLE I
OF TYPE I

ANALYSIS I

I

1 / 18C

1/180

1 /18C

1/1 80

1/ 18C

1 /.1,80 --:
I~ i : -. :: ,S

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

NOEL STATRE 7DAY CHR SAMPLE ******* * *******. >100 * a 23 0 1 / 18OGRAB
PIMEPHALES MEASUREMENT >100.__ _ _ _ _ _

TBP6C 1 0 0 PERMIT *****4*** 100; ******** ;- PERCENT 1/180 GRAB

EFFLUENT GROSS VALUE REQUIREMENT MINIMUM _____________

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
R EQ UIREM ENT

SAMPLE _ |__________
MEASUREMENT

PERMIT
REQUIREMENT _ _ ._ _ _ _ _ .____

NAME/ I I LE PRINCIPAL EXECUTIVE OFUFICER

JOHN A. SCALICE

I SITE VICE PRESIDENT

TYPED OR PRINTED

I CtERI IFY UNDER PENALTY OF LAW [HAL I HAVE PERSONALLY EXAMINED AND AM
FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN AND BASED ON MY INQUIRY OF
THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE INFORMATION I
BELIEVE THE SUBMITTED INFORMATION IS TRUE, ACCURATE AND COMPLETE I AM
AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE
INFORMATION INCLUDING THE POSSIBILITY OF FINES AND IMPRISONMENT. SEE 18
U S C. 1001 AND 33 U.S C. 1319 (Penalties under these statutes may include fines up to
$10,000 and or maximum imprisonment of between 6 months and 5 years.)

COMMENT AND EXPLANATION OF ANY VIOLATIONS (Reference atl attachments here)

EPA Form 3320-1 (Rev. 9-88) Previous editions may be used (REPLACES EPA FORM TAO WHICH MAY NOT BE USED) Page 9 of 9
EPA Form 3320-1 (Rev. 9-88) Previous editions may be used, (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED) Page 9 of 9
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WATTS BAR NUCLEAR PLANT
WELL NO. I GROUNDWATER MONITORING

FY 1996

DATCOL BORON SODIUM AMMONIA PH TOTAL PHOSPORUS

(ug/h) (mg/I) (mg/I) (S. U.) (mg/I)

10/3/95
10/11/95

10/17/95
10/25/95
11/1/95
11/8/95
11/15/95
11/21/95

11/28/95
12/6/95
12/13/95

12/20/95
12/26/95

1/2/96
1/10/96
1/18/96
1/23/96
1/31/96
2/14/96
2/21/96
2/27/96
3/5/96
3/12/96
3/20/96
3/27/96

MAX.

MIN.

<200.
230.

<200.

<200.

<200.

<200.

220.

210.

<200.

<200.

200.

260.

240.

260.

290.

300.

265.

290.

<200.

260.

290.

290.

220.

250.

<500.

300.
<200.

1800.
2200:
2200.
2000.
2100.
1800.
1900.
1900.
2000.
2100.
1900.
2200.
2100.
2100.
2100.
350.

2000.
2500.
2500.
2500.
2400.
2500.

1300.
1900.
2000.

350.
1300.

0.42
0.46

0.48
0.48
0.5
0.3
0.44
0.49
0.41

0.45
0.35
0.49
0.48
0.48

0.44
0.08
0.57
0.53
0.55
0.57
0.53
0.52

0.29
0.4
0.49

0.57
0.08

7.2

7.2

7.4

7.6

7.3

7.3

7.5

7.6

7.3

7.3

7.4

7.7

7.5

7.2

7.6

7.5

7.5

7.7

7.5

7.7

9.1

7.9

7.4

7.6

7.4

9.1
7.2

0.01

0.04
0.04
0.01
0.02

<0.01

0.02

0.02

<0.01

'0.01

0.01

0.01

<0.01

<0.0 1

0.01

0.06
<0.01
0.02
0.02
0.02

0.06
0.04

0.02
0.02

0.07

0.07

<0.01

*pH Analytical Results For 2/27/96 Are Questionable

05-Apr-96

I
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TENN-ESSEE VALLEY AUTHORITY
TOXICITY TESTING LABORATORY

TOXICITY TEST REPORT

rNTRODUCTION/EXECUTIVE SUMMARY

1) Facility/Discharger: Watts Bar Nuclear Plant/TVA Report Date: 03/26/96

2) County/State: Rhea/Tennessee 3) NPDES Permit #: TN0020168

4) Type of Facility: Nuclear-fueled electric generating plant

5) Design Flow: Outfall 101: 66.4 MIGD Outfall 112:1.3 MGD

6) Receiving Stream: Otutfall 101: TRM 527.9

Otatfll 112: Unnamed tributary to Yellow Creek

7) 1Q20: Outfall 101: 22.63 M4GD Outfall 112:0.0 MOD

8) Outfall(s) Tested: 101 1 12 9) Dates Sampled: 02/22-28/1 ]996

10) Flow on day(s) sampled (MGD): Outfall 101: 26.4 28.2 23.4 17.7 18.0 20.4 35.2

Outfall 112: 0.28 0.24 0.21 0.20 0.18 0.06 0.35

11) Pertinent site conditions:

1. Watts Bar Hydro and WBN DSN1OI dilution factors ranged from 698 to 1440. River flow
past WBN during the sample period was continuous.

2. The daily periodic bromine/chlorine treatment of WBN cooling wlater was not in service
during the toxicity test. The injection of antifouling, metal corrosion inhibitors was operational
during this toxicity test.

12) Test Dates: 02/23-03/01/96 13) Test Type: Short-term chronic-Definitive

14) Test Species: Ni Fathead Minnowvs (Pine~rvhane.s p,2oniela.s)

#2 Danhnids (Ce, io;. 1)h7nia dIhia)

15) Concentrations Tested ('io): Outfall 101 2.3 2.9 7.8 9.8 100

Outfall 112 12.5 25 50 80 100

Raw Water Intake 100



16) Permit Limit Endpoint (%): Outfall 101 LC =9.78 NOEC = 2.93

Outfall 112 LC - 100 NOEC= 100

17) Test Results(%): Outfall 101 FatheadMinnows- LC> 100 NOEC> 100

Ceriodaphnia dubia - LC>I NOEC = 9.8

Outfall 112 Fathead Minnows --LC,ŽjQ0 NOEC> 100

Ceriodaphlnia dubia - LC > I100 NOEC > 100

18) Facility Contact: Ann McGregor 19) Phone #: (423)365-8011

20) Consultant/Testing Lab Name: Commonwealth Technology. nc. (CTI)

21) Lab Contact: CTI - Paul Patterson 22) Phone #: (606) 276-3506

TVA - Jennifer Moses Phone #: (205) 729-3340

23) Notes: Samples from Outfalls 101 and 112 exhibited no toxicity to either species based on the
applicable permit limits. Toxicity to Ceriodaphnia dubia, however, was indicated in the
intake water and Outfall 101 when tested at 100%.

METHODS SUMMARY

Samples

1) Sampling Point: Outfall 101 - Diffuser Discharne

Outfall 112 - Holdini! Pond

2) Sample Type: Grab

2



METHlODS SUMMARY CONTMNUED:

Samples

3) Sample Information;

Date/Time Date/Time Arrival Initial Date/Tille
ID Collected Received Temp. TRC Used

(NMM-DD/Tilrne) (MM-DD/Time) (C C) (mng/L (MM-DD/Time)
)

101 02-22/0910 EST 02-23/1400 EST 3.0 <0.02 02-23/1500 EST
112 02-22/1000 EST 02-23/1400 EST 3.1 <0.02 02-23/1530 EST

Intake 02-22/0930 EST 02-23/1400 EST 3.1 < 0.02 02-23/1530 EST
101 02-23/0915 EST 02-24;1120 EST 0.S <0.02 02-24/1300-EST
112 02-23/0930 EST 02-24/1120 EST 0.8 <0.02 02-24/1500-EST

Intake 02-23/0905 EST 02-24/1120 EST 0.5 <0.02 02-24/1500-EST
101 02-24/0900 EST 02-24/1315 EST 0.7 <0.02 02-25/1000-EST
112 02-24/0920 EST 02-24/1315 EST 0.6 <0.02 02-25/1430-EST

Intake 02-24/0850 EST 02-24/1315 EST 0.1 <0.02 02-25/1430-EST
101 02-25/0825 EST 02-25/1215 EST 1.1 <0.02 02-26/1300-EST
112 02-25/0845 EST 02-25/1215 EST 1.2 <0.02 02-26/1500-EST

Intake 021-25/0815 EST 02-25/1215 EST 0.6 <0.02 02-26/1500-EST
101 02-26/0900 EST 02-27/0930 EST 2.0 <0.02 02-27/1130-EST
112 02-26/0910 EST 02-27/0930 EST 2.5 <0.02 02-27/1500-EST

Intake 02-26/0845 EST 02-27/0930 EST 2.0 <0.02 02-27/1500-EST
101 02-27/0905 EST 02-28/1000 EST 1.0 <0.02 02-28/1400-EST
112 02-27/0915 EST 02-28/1 000 EST 1.6 <0.02 02-2S/1505-EST

Intake 02-27/0855 EST 02-28/1000 EST 1.6 <0.02 02-28/1505-EST
101 02-28/0910 EST 02-29/0930 EST 0.7 <0.02 02-29/1400-EST
112 02-28/0920 EST 02-29/0930 EST 1.2 <0.02 02-29/1500-EST

Intake 02-28/0855 EST 02-29/0930 EST 1.1 <0.02 02-29/1 500-EST
*Total residual chlorine.

4) Sample manipulation: Samples were wvarmed to test temperature (25-C) in a wvarm wvater bath.
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Test Oryanisms

Fathead Mlinnow

In-housc Culture

< 24 hours

Ceriocalapnia duhia.

In-house Culture

< 24 hours, within 8-hour window

Test Method Summary (See Appendix A for additional information)

Fathead Minnow

1) Test Conditions

2) Test Duration

3) Dilution/Control
Water

Static. renewal

7-days

"9: 1 " Moderately Ha1rd
Reconstituted Water

Ceriodaphnia dubia

Static. renewval

6-7 days 3 brood)

"9: 1 " Moderately Hard
Reconstituted Water

4) Number Replicates

5) Animals per Replicate

6) Test Initiation
(Date/Time)

(101)
(112)

7) Test Termination (101)
(Date/Time) (112)

02-23-96/1500 EST 02-23-96/1500 EST
02-23-96/1530 EST02-23-96/1515 EST

03-01-96/1400 EST02-29-96/1400 EST
03-01-96/1030 EST02-29-96/1420 EST

8) Test Temperature (101) Mean = 24.6°C
(24.0° C-25.5 C)

(112) Mean = 24.5'C
(24.0' C-26.0'C)

Mean = 24.4°C
(24.0OC-25.5 C)

Mcan = 24.7TC
(24.0 C-26.0 C!

9) Physical/Chemical Measurements: Parameters measured daily in 100 percent samples in the

laboratory at the time of test initiation were temperature, DO, pH, conductivity, alkalinity, hardness and

total residual chlorine. Final measurements of temperature, DO and pH were taken daily.

(See Appendix A for additional infonnation and Appendix B for data summary.)

4

1) Source:

2) Age:

4

10

10
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TSI h

TOXIC.ITY T.EST RESULTS (See A'ppcndix C for Bench Sheets)

1) Results of a Pimnephales
(Genus)

Conducted 02/23/96 - 03/01/96
(mm/dd/yy) (mm/dd/yy'

promelas Chronic 7-d

(Species) (Type/Duration)

Using Effluent From Outfall

Toxicity Test

101
(number)

*NOTE: TUa = I O/LCo; TUc = 100/NOEC

5

Percent Surviving It of Dry

Test Solution (time intervals used - days) Young WVeight (mg)

2 2 3 4 5 6 7 Total Mean Total Mean

Control 100 95 95 95 95 95 95 24.87 0.622

2.3% Effluent 100 98 98 98 98 98 98 26.14 0.654

2.9% Effluent 100 98 98 98 98 98 98 26.39 0.660

7.8% Effluent 100 100 100 100 98 98 98 27.30 0.683

9.8% Effluent 100 90 90 90 90 90 90 27.07 0.677

100% Effluent 100 100 98 98 98 98 98 28.38 0.710

96-Hour LC 50 Value > 100% Calculated TU Estimates* < 1.0 TUa

NOEC Value >100% (indicate acute/chronic) <1.0 TUc

UL N/A Permit Limit 10.2 TUa, 34.1 TUc
LL N/A (indicate TUa/TUc)

UL = Upper Limit If acute test, method used to determine LC,, and Confidence Limit
LL = Lower Limit values: Inspection based on the LC50 definition.



2) Results of a Ccriodalphnia dtu1hia Chronic 3-brood Toxicity Test
(Genus) (Species) (Type/Duration)

Conducted 02/23/96 - 02/29/96
(mm/dd/yy) (mm/dd/yy)

Using Effluent From Outfall 101 .
(number)

*NOTE: TUa = 100/LC,,; TUc = 100/NOEC

6

Percent Surviving # of Dry
Test Solution (time intervals used - days) Young Weight (mg)

1 2 3 4 5 6 7 Total Mean Total Mean
Control 100 100 100 100 ]100 100 283 28
2.3% Effluent 100 100 100 100 100 100 - 279 28
2.9% Effluent 100 100 100 100 100 100 - 260 26
7.8% Effluent 100 100 100 100 100 100 271 27
9.8% Effluent 100 100 100 100 100 100 251 25
100% Effluent 100 100 100 100 100 100 - 209 21

96-Hour LC0 Value > 100% Calculated TUEstimate* < 1.0 TUa
NOEC Value 9 (indicate acute/chronic) 1 0.2 TUc

95% Confidence Limits

UL N/A Permit Limit 10.2 TUa. 34.1 TUc
LL N/A (indicate TUa/TUc)

UL = Upper Limit If acute test, method used to determine LC,, and ConfidenceLL = Lower Limit Limit values: Inspection based on the LC50 definition.



TOXICITY TEST RESULTS (See Appendix C for Bench Sheets)

1) Results of a Piniephales
(Genus)

Conducted 02/23/96 - 03/01/96
(mm/dd/yy) (mm/dd/yy)

promelas
(Species)

Chronic 7-d
(Type/Duration)

Toxicity Test

Using Effluent From Outfall 112
(number)

Percent Surviving of Dry
Test Solution (time intervals used - days) Young Weight (mg)

1 2 3 4 5 6 7 Total Mean Total Mean

Control* 95 91 91 91 91 91 91 20.82 0.521

12.5% Effluent 100 100 100 100 100 100 100 23.75 0.594

25% Effluent 100 100 100 100 98 98 95 - 25.45 0.636

50% Effluent 100 100 100 100 100 100 100 27.76 0.694

80% Effluent 98 98 98 93 93 88 88 _ 24.52 0.613

100% Effluent 100 100 98 88 85 83 80 25.80 0.645

Intake 100 100 98 98 98 98 98 26.04 0.651

96-Hour LC.O Value > 100% Calculated TU Estimatet < 1 .0 TUa

NOEC Value > 100% (indicate acute/chronic) < 1.0 TUc

95% Confidence Limits

UL N/A Permit Limits 1.0 TUa. 1.0 TUc
LL N/A (indicate TUa/TUc)

UL = Upper Limit If acute test, method used to determine LC,, and Confidence
LL = Lower Limit Limit values: Inspection based on the LC, 0 definition.

*Control survival at 96-hours was 88 percent which did not meet the minimum of 90 percent specified in
the permit. Mr. Robert Howard of the Tennessee Department of Environment and Conservation was
informed of the situation. He said that the minimum acceptability requirement and survival NOEC could
be evaluated based on pooled control data from this test and the Outfall 101 test, because both tests used
the same batch of organisms and were initiated about the same time. The pooled mean survival equals
91.3 percent at 96-hours, which meets the minimum survival requirement.
tNOTE: TUa = I00/LC,,; TUc = 100/NOEC
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2) Results of a Cer iodaphnia duhia Chronic 3-brood Toxicity Test
(Genus) (Species) (Type/Duration)

Conducted 02/23/96 - 02/29/96 Using Effluent From Outfall 112
(mm/dd/yy) (mmidd/yy) (number)

Percent Surviving # of Dry

Test Solution (time intervals used - days) Young Weight (mg)

1 2 3 4 5 6 7 Total IMean Total Mean

Control 100 100 100 100 100 100 - 258 26

12.5% Effluent 100 100 100 100 100 100 - 250 25

25% Effluent 100 100 100 100 100 100 - 260 26

50% Effluent 100 100 100 100 100 100 - 241 24

80% Effluent 100 100 100 100 100 100 - 255 26

100% Effluent 100 100 100 100 100 100 - 263 26

Intake 100 100 100 100 100 100 - 230 23

96-Hour LC50 Value > 100% Calculated TU Estimate* < 1 .0 TUa

NOEC Value > 100% (indicate acute/chronic) < l.0 TUc

95% Confidence Limits

UL N/A Permit Limits 1.0 TUa. 1.0 TUc
LL N/A (indicate TUa/TUc)

UL = Upper Limit If acute test, method used to determine LC,, and Confidence
LL = Lower Limit Limit values: Inspection based on the LC50 definition.

*NOTE: TUa = 100/LC,0; TUc = 100/NOEC

8



REFERENCE TOXICANT TEST RESULTS (See Appendixes A and D)

PHYSICAL/CHEMICAL SUMMARY

1) Initial and Final Chemistry for Fathead Minnow 7-day and Daphnid 3-brood Chronic Tests

See Appendix B

SUMMARY/CONCLUSIONS

Samples from Outfalls 101 and 112 exhibited no toxicity to either species based on the applicable permit
limits. Toxicity to Ceriodaphnia dubia, however, was indicated in the intake water and Outfall 101 when
tested at 100%.

9

Results (LC /IC"s)

2583 rni/L (IC2,)

1515 mg/L (ICEj
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Appendix A

ADDITION'Al TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1) Pinieplhales pronelas

Tests were conducted according to EPA!600/4-91/002 (July 1994) using four replicates, each
containing ten test organisms, per treatment. Test vessels consisted of 500-mL polYstyrene cups,
each containing 250 mL of test solution.

2) Cei-iodaphnia duihio

Tests were conducted according to EPA/600/4-91/002 (July 1994) using ten replicates, each
containing one test organism, per treatment. Test vesselsconsisted of 30-mL plastic cups, each
containing 15 mL of test solution.

DEVIATIONS/MODIFICATIONS TO TEST PROTOCOL

1) Piniep2hales promelas

Laboratory culture medium ("9:1" moderately hard reconstituted water) prepared according to CTI
SOP 3040 was used for dilution water and control. The water consists of 9 parts moderately hard
reconstituted water and 1 part mineral water. [3]

2) Ceeriodaphnia duhia

Laboratory culture medium ("9:1" moderately hard reconstituted wvater) prepared according to
CTI SOP 3040 was used for dilution water and control. The water consists of 9 parts moderately
hard reconstituted water and I part mineral water. Experience has shown that the daphnids cultured
in water without th-e mineral water addition are stressed. This stress is eliminated through the use of
mineral water. [3]

Ceriodaphnia dubia cultures are fed daily 300 mL of a suspension containing a cereal leaf extract
and the green alga Selenastrunz minulztiU. The algal cell density of the suspension is 4 X 10' cells
per mL. The food is prepared according to CTI SOP 3100. [3]

10



DEVIATIONS/MODIFICATIONS TO PRETEST CULTURE OR HJOLDING OF TEST ORGANISMS

1) Piniephales promnela.

During the pretest acclimation period fish were not held in a flow-through or recirculating system.
However, approximately 75 percent of holding tank water was removed and replaced weekly with
fresh culture water. Also, uneaten food and fecal matter were removed daily.

2) Ceriodap/hnia dubia

Laboratory culture medium ("9:1" moderately hard reconstituted water) prepared according to CTI
SOP 3040 was used for dilution water and control. The water consists of 9 parts moderately hard
reconstituted water and 1 part mineral water. Experience has shown that the daphnids cultured in
water without the mineral water addition are stressed. This stress is eliminated through the use of
mineral water. [3]

Ceriodaphnia dubia cultures are fed daily 300 mL of a suspension containing a cereal leaf extract
and the green alga Selenastruni niinutuin. The algal cell density of the suspension is 4 X 107 cells
per mL. The food is prepared according to CTI SOP 3100. [3]

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 CTI laboratory
instruments is recorded in calibration and maintenance log books.

3) Temperature was measured using a Labcraft digital NIST-traceable thermometer according to CTI
SOP 3203. [3]

4) Dissolved oxygen was measured using a Jenway 3410 Electrochemistry Analyzer. The instrument
was calibrated and readings were made according to CTI SOP 3187. [3]

5) The pH was measured using a Jenway 3410 Electrochemistry Analyzer equipped with a Markson
combination electrode. The instrument was calibrated and readings were made according to CTI
SOP 3195. [3]

6) Conductance was measured using a Jenway 3410 Electrochemistry Analyzer. The instrument was
calibrated and readings were taken according to CTI SOP 3183. [3]

7) Alkalinity was measured using Standard Methods Titration Method 2320 B on a Lachat
Colorimetric Autoanalyzer equipped with Quickchem AE Software.

8) Hardness was measured using Standard Methods EDTA Titrimetric Method 2440 C on a Lachat
Colorimetric Autoanalyzer equipped with Quickchem AE Software.

1 1



9) Total residual chlorine was dcternmincd using the DPD Ferrous Titrimetric Mcthod according

to CTI SOP 3210. [3]

Q)UALITY ASSURANCE

Toxicity Test Methods: All phases of the study including, but not limited to, sample collection, handling
and storage; glassware preparation; test organism cult-uring/acquisition and acclimation; test organism
handling during test; and maintaining appropriate test conditions were conducted according to the
protocol as described in this report aid EPA/600/4-91/002. [2] 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 IC2 5 values in mg NaCI/L.

2) Standard Toxicant: Sodium Chloride (NaCl crystalline)

3) Dilution Water Used: "9:1 " moderately hard reconstituted water. [3]

4) Statistics: Dunnet's Multiple Comparison Test, Steel's Many One Rank Test,
Wilcoxon Rank Sum Test, and t-Test. [2]

REFERENCES

1) NPDES Permit No. TN0020l68.

2) Lewis, P. A., D. J. Klemm, J. M. Lazorchak, T. J. Norberg,-King, W. H. Peltier, M. A. Heber. Short-
Term Methods for Estimating the Chronic Toxicitv of Effluents and Receiving W'aters to Freshwater
Oreanisms, EPA/600/4-91/002 (July 1994).

3) Standard Onerating Procedures. Laboratory Division. Biomonitorine Section. Commonwealth
Technology, Incorporated.
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Watts Bar Nuclear Plant Biomonitoring
February 23-March 1, 1996

Appendix B

Initial and Final Chemistry for Fathead Minnow 7-day and
Daphnid 3-brood Chronic Tests



VA

Table B- I. \Vater Chemistry Mean Values and Ranges ( for Fathicad Minnow and Daphnid
February 23-March 1, 1996.

0

Tests, DSN 101, Watts Bar Nuclear Plant,

Dissolved Oxv"C p 1-1
Test/ Temp. Initial Final Initial Final Cond. Alk. Hardness TRC

Sample ID (OC) (111g/L) [ (mg/L) S.U. S.U. (pimhlos) j
Fathcad/ 24.6 7.8 5.2 7.9 7.3 354 82 123
Control (24.1-25.3) (7.7-8.1) (4.5-6.3) (7.7-8.0) (7.2-7.4) (349-361) (78-84) (111-133)
Fathcad/ 24.6 7.8 5.1 7.9 7.2 350
101-2.3% (24.1-25.3) (7.5-8.2) (4.4-5.9) (7.8-8.1) (7.2-7.3) (339-359)
Fathead/ 24.5 7.9 5.1 7.9 7.2 350
101-2.9% (24.0-25.4) (7.6-8.2) (4.5-5.9) (7.8-8.1) (7.2-7.3) (344-356)
Fathead/ 24.5 8.0 5.0 7.9 7.2 341
101-7.S% (24.1-24.8) (7.8-8.3) (4.4-5.8) (7.7-8.1) (7.1-7.3) (336-347)
Fathead/ 24.6 8.1 5.0 7.9 7.2 337
101-9.8% (24.1-25.5) (7.9-8.3) (4.4-5.7) (7.7-8.1) (7.1-7.3) (334-342)
Fathead/ 24.6 8.9 5.2 7.1 7.0 161 52 71 <0.02

101-100% (24.0-25.5) (7.9-9.5) (4.4-6.0) (6.9-7.3) (6.9-7.1) (151 -174) (43-86) (63-80) (<0.02-<0.02)

Dapihnid! 24.4 7.9 7.8 7.9 7.9 353 81 123
Control (24.0-25.3) (7.7-8.1) (7.4-8.0) (7.7-8.0) (7.7-8.0) (349-357) (78-85) (111-133)

Daplinid/ 24.4 7.8 7.9 7.9 7.9 349
101-2.3% (24.0-25.3) (7.5-8.2) (7.4-8.1) (7.8-8.1) (7.7-8.0) (339-356)
Daphlnid/ 24.4 7.9 7.8 7.9 7.9 349
101-2.9% (24.1-25.4) (7.6-8.2) (7.4-8.1) (7.8-8.1) (7.7-8.0) (344-351)
Daplhnid/ 24.3 8.0 7.9 7.9 7.9 341
101-7.8% (24.1-24.7) (7.8-8.3) (7.4-8.1) (7.7-8.1) (7.7-8.0) (336-346)
Daphnid/ 24.5 8.0 7.9 7.9 7.9 336
101-9.8% (24.1-25.5) (7.9-8.3) (7.4-8.1) (7.7-8.1) (7.7-8.0) (334-339)
Dapihnid/ 24.5 9.0 7.9 7.1 7.6 160 52 73 <0.02
101-100% (24.1-25.3) (7.9-9.5) (7.4-8.1) (6.9-7.3) (7.4-7.7) (151-I 74) (43-86) (67-80) (<0.02-<0.02)
* mg/L CaCO3
t Total Residual Chlorine
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Table B-2. Water Chemistry Mean Values and Ranges ( for Fathcad Minnow and Dapiunid Tests, DSN 112, Watts Bar Nuclear Plant,
February 23-March 1, 1996.

Dissolved Oxyg 1 P
Test/ Temp. Initial Final Initial Final Cond. Alk. Hardness TRC

Sample ID (0C) (mg/L) | (mg/L) | S.U.T s.U. (pml-hos) t
Fathcad/ 24.4 7.9 5.2 7.8 7.3 354 82 123
Control (24.1-25.3) (7.7-8.1) (4.4-5.7) (7.6-8.0) (7.2-7.4) (349-357) (78-88) (111-133)
Fathead/ 24.6 8.0 5.0 7.9 7.3 343

112-12.5% (24.1-25.7) (7.8-8.3) (4.6-5.4) (7.6-8.2) (7.2-7.3) (340-350)
Fathead! 24.5 8.3 5.0 7.9 7.2 330
112-25% (24.0-25.7) (8.1-8.4) (4.5-5.3) (7.6-8.2) (7.1-7.3) (325-338)
Fathcad/ 24.5 8.7 5.1 7.8 7.2 304
112-50% (24.0-25.4) (8.4-9.2) (4.5-5.9) (7.5-8.1) (7.1-7.3) (297-3 13)
Fathead/ 24.5 8.8 5.1 7.7 7.2 273
112-80% (24.1-25.4) (8.6-9.1) (4.6-5.6) (7.3-8.2) (7.1-7.4) (265-283)
Fathcad/ 24.6 9.4 5.2 7.6 7.2 252 72 III <0.02

112-100% (24.2-26.0) (9.1-9.6) (4.9-5.5) (7.2-8.2) (7.1-7.4) (244-262) (46-91) (67-126) (<0.02-<0.02)
Fathead/ 24.7 9.4 5.2 7.1 7.0 161 60 71 <0.02

Intake (24.1-25.7) (8.8-9.7) (4.5-6.3) (7.0-7.2) (7.0-7.1) (152-166) (49-84) (55-119) (<0.02-<0.02)
Daphinid! 24.6 7.9 7.9 7.9 7.9 354 81 123
Control (24.0-25.3) (7.7-8.1) (7.7-8.1) (7.7-8.0) (7.8-7.9) (349-357) (78-85) (111-133)

Daphnid/ 24.7 8.1 8.0 7.9 7.9 343
112-12.5% (241.0-25.7) (7.7-8.3) (7.8-8.1) (7.6-8.2) (7.7-7.9) (340-350)
Daphnid/ 24.7 8.3 8.0 7.8 7.8 330
112-25% (24.0-25.7) (8.1-8.4) (7.9-8.2) (7.6-8.2) (7.7-7.9) (325-338)
Daphnid/ 24.7 8.7 8.0 7.7 7.8 304
112-50% (24.1-25.4) (8.4-9.2) (7.9-8.2) (7.5-8.1) (7.7-7.9) (297-3 13)
Daphilnid! 24.6 8.8 8.1 7.6 7.8 273
112-80% (24.1-25.4) (8.6-9.1) (7.9-8.2) (7.3-8.1) (7.7-7.9) (265-283)
Daphnid/ 24.7 9.4 8.1 7.5 7.8 252 69 110 <0.02
112-100% (24.1-26.0) (9.1-9.6) (7.9-8.2) (7.2-8.1) (7.7-7.9) (244-262) (46-85) (67-126) (<0.02-<0.02)
Daphnid/ 24.6 9.4 8.1 7.1 7.6 162 61 72 <0.02

Intake (24.0-25.7) (8.8-9.7) (7.9-8.2) (7.0-7.2) (7.4-7.7) (152-166) (49-84) (55-119) (<0.02-<0.02)
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Appendix C
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Toxicity Test Bench Sheets



TVA 11064 (WR 1-80)

I - I

SAMPLE CUSTODY RECORD

A.CCT.
SURVEY Watts Bar N.P. Biotoxicity DATE E________-

SHIPPED FROM Watts Bar N.P. Site VIA A L f'
SHIPPED BY Delmas E. Clark AT /I.'G 0

TIME
RECEIVED BY AT Tl-M--E- ON _ _____

BOTTLE REQUIREMENT*

NO. OF ICE CHESTS SHIPPED _ RECEIVED - _-

NO. OF SHIPPING CHESTS SHIPPED RECEIVED - _-

NO. OF RACKS SHIPPED - RECEIVED

NO. OF FIELD SHEETS SHIPPED ECEIVED

SIGNATUJRE OF SHIPPPER 
ATE

-Ot4ty



L310M N ITO*
. CHAIN OF CTFODY RECORD

. 1bo Log No,: .-3 1 7 ' Cc- 3 / 7 y oi / / tolecied by: _ __ __ __

Client: fl/A4 J f VAi3- AJ 1t6.cilIty Sampied:_ _ _ _ _ _
Outfall/S(allon-

SAMPLE TY

Commonwoalth Technology, Inc.
2520 Regency Road

Lexington, Keuntucky 40503-2921

NPDES Permit ii: %VVV/ rv )V0
P~ -:

CT! use only: Blo. Notificatlon Time: By:. - 1 - - 1t

J TomD (°C) tinron rorolni n af I I

First Day
TEST PARAMETERS: Socond Day
ITest Type:
( ) cute Screening ( ) Acute DefinlUve ( ) Chronic Screening (-)

CK Up / shipping Temp (°C) upon receipt at CTI
Date: 2--; j 3-7c

,lont IniL Timo Lnb.oratory Ro,. by Timo

- - 3. 1 FJn,4 2-Ooppfi

Rain Event: Yes Amount (I n) No Tracc
Rain Event: Yes Amount (In.) No Tracc

< ZG I,

Daily Flovi (MGD)_ _
I, Dally Flow (M.GD)-

Test Species:
Chronic DelniUve (H C. dubla ( ) D. pulex ('--P. promelas ( ) OtherSAMPLE DELIVERY: UPS ( )

SAMPLE RECEIVING:
Relinquished by: {5

S!gnature

Airborne Exp ess ( ) Fed ED:( ) Bus ( ) Client ( ) CTI / Charge ( ) $____

Received by:

PatsTlme

Date/Tlme

Signature 
0'1' 3a<s- a

sb. 44-Arnr, i Da- ae i9 TIISlgnalure 
Date/Tirno

SIgnature Date/Time Sl;Inature 
Date/TirngVirginla Clients - please complote reverse side

,-

.



TVA 11064 (WR-I180)

id v I

SAMPLE CUSTODY RECORD

SURVEY. Watts Bar N.P. Biotoxicity

ACCT. # -_-

DATE a o?3-

SHIPPED FROM Watts Bar N.P. Site VIA ________-

SHIPPED BY Delmas . Clarkn AT /C .3 C)

RECEIVED BY -'2<' AT/L A71iL ON M
TIME DA~TE

NO. OF ICE CHESTS SHIPPED 2 -- RECEIVED _

NO. OF SHIPPING CHESTS SHIPPED RECEIVED =

NO. OF RACKS SHIPPED -- RECEIVED

NO. OF FIELD SHEETS Si-;!PPE . RECEIVED i/

SIGNATURE OF SHIPPrR f DATE

I r Ili 'rlT h4 I I I 'tI ,7 , ? rr'I T c
-40() 17 iI T IC 'JYCF' A (i$~~j.FP M r II Cf



BIOMONITOG
CHAIN OF CUSTODY RECORD Commonwealth

_____LogNo.:_Commonwealth 

Technology, Inc.
Collected by: 

2520 Regency RoadClient: l 1 t Facility Sampled: 
Lexington Kentucky 40503.2921Outfall/Station:_ 

NPDES Permit #0:___________
SqA M PLE TYPE.li 

=- -- =--- -S P CTI use only. Bio. Notification Time: By: I
Collection Temp (0C) upon Pick up / shipping Temp (0C) upon recel t at CTIGrab Date: Date 9 

- Volume VisualDate O Rec. by le lmo rt Collected Description- -, ,n J -

Comments: 
First Day Rain Event: Yes Amount (in.)_ _ No Trace Daily Flow (MGD)_ _Second Day Rain Event: Yes Amount (in.)_ _ No Trace Daily Flow (MGD)_ _

TEST PARAMETERS:
Test Type: 

Test Species:Acute Screening ( ) Acute Definitive ( ) Chronic Screening (-4'Chronic Definitive (%.<C. dubia ( D. pulex ('-1 P. promelas ( ) Other_
SAMPLE DELIVERY: UPS ( ) Airborne Express ( ) Fed Ex ( ) Bus ( ) Client ( ) CTI / Charge ( ) $-
SAMPLE RECEIVING:

Relinquished by: 
Received by:

Signature Date/Time Sinnature f i
Da'/Time

Signature 
Date/Time

Signature Date/Time

Signature Date/Time Signature 
Date/TimeVirginia Clients - please complete reverse side

1,1/1



J CSO R

SAMrsPLE CUSTODY RECORD

SURVEY Watts Bar N.P. Biotoxicity

SHIPPED FROM Watts Bar N.P. Site

ACCT. - __

DATE _____________

VIA / C1 C/-/- e& -

_AT __ _ _ _ _ _ _ -

AT / 1 /2 ON )2 9*3,
TIME DATE

NO. OF ICE CHESTS SHIPPED 2 RECEIVED 2
NO. OF SHIPPING CHESTS SHIPPED RECEIVED

NO. OF RACKS SHIPPED RECEIVED -

NO. OF FIELD SHEETS SHIPPD RECEIVED !

SIGNATtJRE OF SHIIPPFP !QA$ i DATE 2

NOTIFY- TII %C\J$;)r r; l l, i,;0rJ r; E fqtst.... .

TVA 11064 (WR-1-80)



Bl09NI0NIT*G
. CHAIN OF CUSTODY RECORD

.. BloLogNo,: /23-(A- 3

Client: Tt//4 J [ii f/ , /LL c/ -
OutfalLSlatlon:

SAMPLE TYPE:

Common1woalth Technology, Inc.Collected by: - 2520 Regency Road
Facility Sampled:- 

Lexington, Kentucky 40503.2921
NPDES Permit II:

C~uso only., Blo. Notificatlon Tlma: - y:
)on Pick up / shIpping Tcmp (°0) upon Tece pt at CTI

Dato: Q 2y Volume Visual
: by Cllont inlL Tme UbOortory Roc. by ; mo Collected Description

3- --- 'r-qm I/o i ' -' i-zboralr - - MO G,-I. A

Comments: Flrst Day Rain Event: Yes Amount (in.)- No Trace Daily Flow (MGD)_ _TEST PARAMETERS- Second Day Rain Event: Yes Amount (In.) .No Trace Daily Flow (GD)____Tost Type: 
Test Species:Acute Screening ( ) Acute DefinlUve ( ) Chronic Screening ( ) Chronic Deilnilve ( ) C. dubla t ) D pulex ( ) P. prornelas ( ) Oher_-_ ;SAMPLE DELIVERY: UPS ( ) Airborne Express ( ) Fed Ex ( ) Bus ( ) Client ( ) CTI / Charge ( ) $-

SAMrL.E REg ING-Rolinqu / - j ; I) f Received by: 
/

S lgnay = S ; re/ Dat e/ Tim e Signature Date/Tirre

Signalure Date/TI ne Sionaturmk / // /

Signature 
* Date/Tlme Signature 

Dato[TImVirginia Clients -please c07ple1e reverse side



I -

TVA 11064 (WR-1.80) SAMNPLE CUSTODY RECORD

0

NO. OF ICE CHESTS SHIPPED _ RECEIVED _

NO. OF SHIPPING CHESTS SHIPPED RECEIVED

NO. OF RACKS SHIPPED RECEIVED

NO. OF FIELD SHEETS StP-i RECEIVED

SIGNATUJRE OF SlIlPPER nA f (? DATE c/.5/%

* OTtI-Y TI TI 'E r4 * .n , .

ACCT. #

SURVEY-Watts Bar N.P. Biotoxicity DATE _ ___ __G

SHIPPED FROM Watts Bar N.P. Site VIA MO Y 7(v,!, r-

SHIPPED BY Delmas E. Clark AT /6,'30 °'-

RECEIVED BY 5 CATJLŽ;fiON K
TIME DA

BOTTLE REQUIREMENT*



&_0)v1wUjfl I U-'<i
CHAIN OF C7TTODY RECRD

. . Blo Log No,:

ClIenl: Y/ K
Outfali/Stalion: __

SAMPLE TYPE:

* 0*Collected b:C om monwealth Technology, Inc.Clnloby: ____________ 2520 Regency Road
___________Sampled:_ Lexington, Kentucky 40503-2921~rlcility Samplend: -(608) 276-3506

NPDES Permit II:

CJ s / ny: Blo. Notlficatlon Tlme: By:
C) upon Pick up / shipping Temp (°C) upon receipt at CTI-to: Dale: Volume Vsual

RQC. by | Cliont IniL Tlmo Lab-oratory | Roc, by Collected Description

Comments: Flrst Day Rain Event: Yes Amount (In.) No Trace Daily Flow (MGD)Second Day Rain Event: Yes Amount (in.).. No Trace Daily Flow (IMGD)_ _ _TEST PARAMETERS:
Test Typo: 

Test Species:)Acute Screening ( ) Acute DelinlUve ( ) Chronic Screening (- Chronic DefinIUve (< C. dubla ( ) D. pul/x (<P. promolas ( ) Other_ _ _
;SAMPL DELIVERY: UPS ( ) Airborne Expross ( ) Fed Ex ( ) Bus ( ) Client ( ) CTI Charge ( ) $_._ .
SAMPLE RECEIVING:

R/enaiu e 
Rocelved by< 

, 
- n, i-

Date/Tio, '
24; ' )
Datv/TlIms

Signature Dale/Time Signature Date/TimeVirginla Clients - please complete reverse s/de



TS S I R

SAMPLE CUSTODY RECORD

SURVEY Watts Bar N.P. Biotoxicity

SHIPPED FROM Watts Bar N.P. Site

SHIPPED BY Delmas E. Clark

RECEIVED BY - AT
TI

ACCT. #_
DATE _________-

VIA .Ef C'

AT /l.o5 -
TIME

M ONDATE
IME DATE

BOTTLE REQUIREMENT*

NO. OF ICE CHESTS SHIPPED _ RECEIVED ._______ a/__ /

NO. OF SHIPPING CHESTS SHIPPED RECEIVED

NO. OF RACKS SHIPPED - RECEIVED

NO. OF FIELD SHEETS SHIPPED I RECEIVED

SIGNATUJRE OF SHIPPER /lK°w^AA •5 A4< DATE

' ( ~rj r fr~f' 5 C- l jr NI l;'PY^f s r nI;;
vOTI, T I, /\T r n Tt~VA II I1

TVA 11064 (WR-1-80)



1L.I)JVIUj\4H IO\qLj
CHAIN OF CSTODY RECORD
Bio Log No., -/ 73 -,)/7G, - So-
Client: 7V,4

Outfall/Station: /O/ 1/2 /Z \JI T7T4,•-

SAMPLE TYPE:

_Commonwealth Technology, Inc.Collected by:_ 
2520 Regency Road

Facility Sampled: Lexington, Kentucky 40503-2921(606) 276-3506NPDES Permit I:__

C TI use only: Bio. Notification Time: By:_
on Pick up / shipping Temp ('C) upon receipt at CTIDate: Volume Visual
: by ClIent iniL Time Laboratory C. by Tlmo Collected Description

-)3 f /6-
Cani r -; QCoC

Comments: First Day Rain Event: Yes Amount (in.). . No Trace Daily Flow (MG!
Second Day Rain Event: Yes Amount (in.)_ _ No Trace Daily Flow (MGITest Type: 

Test Species:( ) Acute Screening ( ) Acute Definitive ( ) Chronic Screening (A Chronic Definitive (<C. dubia ( ) D. pulex (-<P. promelas ( ) Other
SAMPLE DELIVERY: UPS ( ) Airborne Express ( ) Fed Ex ( ) Bus ( ) Clien ( ) CTI / Charge ( ) $-
SAMPLE RECEIVING:

Relinquished by: 
Received by: 7 A/

Signature/ n -

Date/Time
Signature

Signature Date/Time Signature 
I~ate/imeVirginia Clients - please complete reverse side 

a

ID)~
iD)



SAMPLE CUSTODY RECORD

SURVEY Watts Bar N.P. Biotoxicity

SHIPPED FROM Watts Bar N.P. Site

DATE _2_____

VIA eŽAe --
AT 10:60 G7

AT _____TI ON .2 2Z
T IME DE

NO. OF ICE CHESTS SHIPPED _ RECEIVED

NO. OF SHIPPING CHESTS SHIPPED RECEIVED

NO. OF RACKS SHIPPED - RECEIVED

NO. OF FIELD SHEETS SHIPED . RECEIVED

SIGNATURE OF SHIPPER {711 ____________ DATE

F-, TF P,;, T C r j r. . -.N TFvT~lE L I All- ~-i Isq -r( M Er' p ICjfl)f

101

*.2-

TVA I11064 (WR-1-80)

*,ACCT. #



SAMPLE CUSTODY RECORD

0

I.

IQC

NO. OF ICE CHESTS SHIPPED - RECEIVED

NO. OF SHIPPING CHESTS SHIPPED RECEIVED

NO. OF RACKS SHIPPED . RECEIVED

NO. OF FIELD SHEETS SHIPPE RECEIVED

SIGNATURE OF SHIPrPE( /R f (X 12 DATE

I P T ts - n 'tF '. /1 'T I iNtIi 1 J E N I I. .R F If{OT I F-T, IE wrvrr' LI / \

ACCT.

SURVEY . Watts Bar N. P. Biotoxicity DATE 2 / Z6,a

SHIPPED FROM Watts Bar N.P. Site VIA -FCJ £

SHIPPED BY Delmas..-..... Clark AT / 4 o o
RECEIVED BY_ __ AT 7 _______,ON

TIME D -.A -l.

TVA I110641 (VR-1 80)

li



COMMO`ANWVEALTH TECHNOLOGY. INC.
Laboratory Division

SURVIVAL AND GROWTH DEFINITIVE TESTStart Date: 23 Feb-96 15:00 Protocol ID: EPA/600/4-89/001 Sample ID: 3174- End Date: 01 Mar-96 14:00 Analyst Name: Yarnell Permit ID: N/ASample Date: Response: Survival Test Species: Pimephales promelasComments: TVA - Watts Bar Outlall 101
Conc-% 1 2 3 4

Control 0.8 1 1 1
2.3 1 1 0.9 1
2.9 0.9 1 1 1
7.8 0.9 1 1 1
9.8 1 0.9 1 0.7

100 1 1 0.9 1

Transformed (Angular) Data T Rank Probit DataConc-% Mean N-Mean Mean Min Max Var SD Statistic Sum Critical NRESP NDOSEControl 0.95 1.000 1.4174 1.107149 1.5208 0.04277 0.2068
2.3 0.975 1.026 1.4528 1.249046 1.5208 0.01846 0.1359 -0.289 18.50 102.9 0.975 1.026 1.4528 1:249046 1.5208 0.01846 0.1359 -0.289 18.50 107.8 0.975 1.026 1.4528 1.249046 1.5208 0.01846 0.1359 -0.289 18.50 109.8 0.9 0.947 1.3204 0.991157 1.5208 0.0646 0.2542 0.789 16.00 10100 0.975 1.026 1.4528 1.249046 1.5208 0.01846 0.1359 -0.289 18.50 10

ANOVA AssumDtions 
Calculated Statistic -Critical StatisticShapiro-Wilk's Test indicates non-normal distribution (p <= 0.010) 0.788 0.884Bartlett's Test indicates equality of variance (p = 0.8083 ) 2.286 15.086Hypothesis Tests (alpha = 0.05) NOEC LOEC ChV TU MSDu MSB MSE Critical dfDunnett's Multiple Comparison Test -100 >100 Z1 0.1655 0.0113 0.0302 2.410 5, 18Steel's Many One Rank Test >100 >100 <1

ToxCalc v3.5.3/039 Reviewed by:12



,~Commonwealth T-Cchnology, Inc.FATHEAD MINNOW IV250 T1nc BLARVAIL SURVIVAL AND GROWTH TEST Lcxinglon, Kontucky '10503.2921EPA 600,'4-89/001, METHOD 10oooo (606) 276-3506

Discharger/l-ooatbn: -T V,- qX4i'~ Date/Time Test Terminated: 1/ /
H5-7 PLO& L&FTfILL 10! organism Batch Number: 0O,2a

Bic. Log No: 
l/7~nitia] Organism Age: <P~r

Date/Time Test Initiated: c? -,~ 3 - / 3? Dilution Water Used: . / UCJDilution Water Batch Number on Day: 1 :2L3 2: ~ 3: -Cc 4:0QT5 £2 :J 3 :-n'
Time of Day Renewed on Day: 1: 3 ?M) 2: 1 0V) 3: 10 AMIT 4:-_ P 0 5: 11/*-z 6: CfjP 7:-~ P/IY.

No. of live, Larvae (Days)Sample ID Test Ti n Wt' of WL of Total Average AvergnLSample Dates No. Tin & Ti n wL. of WL of Wt.L forNo. 
Larvae (mg) Larvae Larvae Trcatrnont
(mg) (mg) - (mg) I g)1 2 3 4 5 6 7

2 f(110 0 0 /0 LI ~ ~ 1j~ n
.Cnra, 3 10l I~ & 0 0 /o IO .-37,5 ~

5 )/CO ~/) /0 i lo 1 7 ID10I(4

20 h1hc 01K o2 936 7• D( (
~2i~ ~ 10 ID lo I~D /0 ID1 6)I6. l7;C

H 15~o 0 LI) Io~ cUC/ %9L/A0

/3/! ol /3 •3 iKACo -o

~ K~iofio 0 /0 ICI (Z IC 7c\ r7

'7 I 0 01/ /0 ID) /DI/0 7/07.15lc3. j)(1 0 I
72 7 37 7 o/{5J&7iJ.GcJ

Analyst JJL(~K 5T5. -2,



F Commonwealth Technology, Inc.FATHEAD MINNOWVBazla 2520 Reg~ency Road

LARVAL SURVIVAL AND GROWTH TEST Lexington, Kontucky 40503-2921
EPA 600/4-89/001, METHOD 1.0 (605) 276-3506

Dischargor/Location: TVA? / 4t' ;q 2,

Bio. Log No: .17'-!

Date/Time Test Initiated: --23- 9&e 3PrJl

Dilution Water Batch Number on Day: 1: O 3 7R 2 ?
Time of Day Renewed on Day: 1: 3Pr 2: 1 prr

No. of Live Larvae (Days)
Ti

Sample Dates Nc

Date/lTime Test Terminated: ///(, -> ; )t

Organism Batch Number: 0J :

InitiaJ Organism Age: 4/ l

Dilution Water Used: 9X' / Rt J

3:b( (( 4:0) 5 5:(gA/' 6: 02i 7:2 D j7
3:tDfh4: 0 5: //:,30 : 7: .2r,

WL of WL of Total Average Average
Tin & Tin WL of WL of WL for

Larvae (mg) Larvae Larvae Trealment

(mg) (mg) (m3) (mQ)

ydir, (I .o

I



CHEMICAL A ND PHYSICAL ANAL YSIS DA TA SHEET / FRESH WA TER
DISCHARGER/LOCATION: -rvAq / "V- r 3AThe AJ- ,C 

-O - / ao [BIOLOGY LOG NUMBER: '7
TEST INITIATION DATE/TIME: )- 3jmTEST ORGANISM (Check one): Conodaphnia i's (Mohod 100?.0) v Pimophalospromoles (Method I000.0)'
SAMPLE DATE: Day 2 Day ay3 2 3 Day 4.2Zaf Day 5 '/½' Day 62/ru Day 7 2/23

2L'2zz iZ!. E -24s

II pH (Slandard Units)
EFFLUENT 

TEST DAY

CONC. 4 r(-, 1 2 . - . --

0
Commonwealth Technology, Inc.

2520 Regency Road ILexington, Kentucky 40503-2921 1
(606) 276-3506

' Toxidty Test Method Manual: EPA 600/4-89,,ot: Method numbers forchomical parameters are listed on appropriate chemical bench shoets.

cscXrcne. ;5 rO0



SHORT-TERM CHRONIC TOXICITY TEST

TEMPERATURE RECORD

Commonwealth Technology, Inc.
2520 Regency Road

D Lexington, Kentucky 40503-2921
/(606) 276-3506

Discharge: f/\- Iw4  1 I )D Test Ini'tiation Date / Time: 93 /0
Location: .r c n, Test Protocol Temperature: olS ± 10C

Bio Log No.: 5t Test Organism: C.dubia, drd
(circ'e one) M. beryllina, M. bahia

Other:

Samp"e.. _ "'''' '__ ''.|"''."'"' Tempjerature (0C): ' __ __ '__:

Idetiicaio -Da .I Da 2 1 a 3 4IDa 1Day6 F iDay7 |' DayS:8t*Day+0! SS 0 Day Q 1_____ ___1_5_o___ g

5q 70 2YL q I qc ŽL .l 7 o-/.,
7. 92 gU Xq IX 3 q.1 2 S q?

9 . a Q5s• 9+ L 4) U{ 25% /, 4c ___ |____ S ,

Analyst | $ fS -?J 2 1 . i ] I 1
Comments: ( c C (02(.o -2 5. >

dot ycca:\Lx orns\993 123



COM-MIONwEALTH TECHNOLOGY, INC.
La bora to ry D i

SURVIVAL AND REPRODUCTION DEFINITIVE TEST
Start Date: 23 Feb-96 15:00 Protocol ID: EPA/600/4-89/001 Sample ID: 3173
End Date: 01 Mar-96 14:00 Analyst Name: Yarnell Permit ID: N/A
Sample Date: Response: Reproduction Test Species: Ceriodaphnia dubia
Comments: TVA - Watts Bar Outfall 101

vision

Conc-% 1 2
Control 26 25

2.3 31 26
2.9 28 20
7.8 27 24
9.8 26 6
100 22 20

3 4 5
27 29 29
24 32 29
27 30 25
27 31 28
27 . 29 30
21 23 24

29 31 30 30 27
26 30 30 26 25
30 25 23 28 24
26 27 28 25 28
28 28 26 26 25
20 22 17 17 23

Transformed (None) Data T Rank Probit DataConc-% Mean N-Mean Mean Min Max Var SD Statistic Sum Critical NRESP NDOSE
Control 28.3 1.000 28.3 25 31 3.78889 1.9465

2.3 27.9 0.986 27.9 - 24 32 7.87778 2.8067 0.247 101.00 75
2.9 26 0.919 26 20 30 10.2222 3.1972 1.419 83.00 75
7.8 27.1 0.958 27.1 24 31 3.65556 1.912 0.740 87.50 75
9.8 25.1 0.887 25.1 6 30 47.4333 6.8872 1.974 84.50 75

100 20.9 0.739 20.9 17 24 5.87778 2.4244 '4.564 55.00 75

ANOVA Assumptions Calculated Statistic Critical StatisticD'Agostino's D Test indicates non-normal distribution (p <= 0.010) 0.237 0.2673, 0.2873Bartlett's test indicates unequal variances (p = 0.0002 ) 24.223 15.086
Hypothesis Tests (alpha = 0.05) NOEC LOEC ChV TU MSDu MSB MSE Critical dfDunnett's Multiple Comparison Test 9.8 100 31.305 10.204 3.7073 73.697 13.143 2.287 5, 54Steel's Many One Rank Test 9.8 100 31.305 10.204

Reviewed by: LToxCalc v3.5.3/039

6 - 7 8- 9- 10



Ccrioua,1Phnia dubia SURiWVAL AND
REPRODUCTION TEST DATA SHEET
EPA 600/4-89/001, Method 1002.0

Discr-argcf: 7ftl- - ttTF-A L 10/
Location: t4)l/2 ki S ;3/9 /Z A/I/c Lg/f
Bio No.: 3 / 73
DatefTlrrno Initial Sarnple Colecded: -:,04

Conimonwealth TechnologJy, !nc.
2520 Regency Road

Lexington, Kentucky 40503-2921
(606) 276-3506

Dalc/Thrnr Test Initiated: ,2 -D3-S'D 3prt
DatoefirrnŽ Test Ten-rinaled: - - Cl 1 -' f'f i
Dilution Water Used: 9 ., U
Source Culturc Date: 6O 9

CoMrM-rnts:

Url -Vns93 O:!o



COricdapf-,nit dubia SUr-ViVAL AND)
REPRODUCTION TEST DATA SHEET
EPA 600/4-89/001, Method 1002.0

Discharger& 7//17 - OUT FfT LL 10(
Location: WFJA r-PS < 3
Bio No .:_ 3 7` 3
Date/TJrri Inijial Sarrple CollecCld: ) - 5'4- '( 9 4

Co rn-)2nt s:
* If necessary

Comtrmonwealth Technology, Inc.
2520 Regency fRoadN ' Lexington. Kentucky 40503-2921

(606) 276-3506
Dalt/Tirnc Tcsl Innialcd d -23 - 5> 3
Dalo/Tiric Test Terminaled: - '- -'•7 & D
Dilulion WXater Used: q/.' pi n
Source Culture Date:

ng For Each Test Day
dcad aduh)

n Water Batch Number To01r No. Total No.
of Live of Live0280 Young Per Young Per
Rep. 

Conc.

Io /

-I 
,,,.......

For Each Test Day
cad aduh)

Nater Balch Number Total No. Total No.of Live of Live
-2/ s Young Per Young Per

Rep. 
Conc

5 6= 7

61o )L7t ft 1 
.\*\

0 1O,

qO 115 . , 0

Approved By:-,-p

OJ



Ceriodaphnia dubia SURVIVAL AND
REPRODUCTION TEST DATA SHEET
EPA 600/4-89,001, Method 1002.0

DUscharger: -WA/ A -OuATFZALL IO/
Location: WP 7tL OAI•)A M)CLC?=CpeZ ?LA'J-

Bio No.: 3/7.3
Date/Firrn Initial Sarplo Collected: .)-.2. -96' q:/ct

Commonwealth Technology, Inc.
,<>> 2520 RRegency Road

Lexington. Kentucky 40503-2921
(606) 276-3506

DalefTrme, Test Initiated: )* .D 3 - '1& 3 007
Dale/fTrri Tesl Terminaled: l) - '4L 9. /) )'7
Dilution Water Used: ;' I T' Li-)
Source Culture Date: Oa2 -6

Test
Container

No.

41

42

43

44

I 3 -3 1E j Z o2 i |7 I r_
()

2

K)
3

3
4

6

5 6
4 4

INI
t�t + 4

0 0 0

7 8

I I '- i -- I -- - I F-1 - I

()
C)

.5 0

6
'�'>1+ F

/0 Hd

To
0

Yet
C

-

a

NumbI o L Y F E T Day

Number of Livo Young For Each Test Day
(X denotes dead aduh)

Sarple Date or Dilution Water Batch Number Total No.
of l'e Li

Young Per
Rep.

91 U

' b

lal No.
D Live

iung Per
Conc.

(.) 4 -. ' - - 4 *l 4 ('7' U.'

C) C) 4 - 4 4 . '- 4 _______ 1 _______

- . - 'I- ' ! - - I - CI. . I , ,----
No. of Live Adults

()r Q , I io ==_- ___3 -
46 ') 5 I- q 14 - 2

47 O 9)l ) 2 1 3 IQ .....
48

49

50

I /) 16.9

0
5

10

5-

8

10
- -. I - . I - I . , A

Q/cA

iI I

Number of Live Young For Each Test Day
(X denotes dead adult)

Sample Date or Dilution Water Batch Number

.:- I? 3I P I _ _ _ _ _ _IT I - _
3 4 5 6 7 8

Total No.
of Live

Young Per
Rep.

j - I i ~ , I 4 4 I II

-3
U

6
5-

(L

in
1 I

I '- ' 1' 111

i I Ii t , I i R^|||c

5 l)
-I-- -- - I I , I

5 0 '7 iI
i -; � - *-�-4------� 4 4

I
- - t't- '. . - ' -I ' ___---

I/

0
1)

0

-3
A 1

* -1 jI '_-! I I

7

Total No.
of Live

Young Per
Conc.

x:-:.:.'. 'Ns v..i.,

9q1 .

v-7
S K, I T §. -

No. of Live Adults | 1 | i I t Ac;

Analyst /jIhS f L I L|- a l i l

Ib

5
.7

C1>1

1Il

pprved BR
CorTemrls:

Effluent
Conc.
(T.)

Effluent
Conc.

(%)

Test
Container

No.

2

()
51

52

53

54

55

56

57

�0
()

(2
n2 ()

58

59

60 C) I °

- i. - .I. I

-

- I i
- ji

i..fi...- ..I-
-.X....,\:

1

13.9

y

SO

r) t�0o 6 1.%
1 D I

1

(1) Iq 4

011-1

1_/
7



CHEMICAL AND PHYSICAL ANALYSIS DATA SHEET/FRESH WATER
DISCHARGER/LOCATION: 7v' / 4775 S / ,L 4J7. OLCF)qLL 10BIOLOGY LOG NUMBER: 3/73
TEST INITIATION DATE/TIME: )-A3- 3?tr1
TEST ORGANISM (Check one): V Coneodaphnia d bia (Method 1002.0)' Pimophalos promolas (Method 1000.0)'SAMPLE DATE: Day 12L Da - D3Day 3 't Day 4 LS Day 5j/ Day 6 Y/ 27 Day 7

Commonwealth Technology, Inc.
2520 Regency Road

Lexington, Kentucky 40503-2921 1
(606) 276-3506

-I f H _S _ 1 5 -15/1 );I- J5/l 5/4 .S5-l
' To)dxty Test Method Manual: EPA 600/4.89AJ01; Method numbers lorchemical parameters ate listed on appropdaie chemical bench shoots.

v



I

-S:ample : TemtPerau ( 00)e
ident fica-ion: Day Day 1 Day 2 Day3 { Day 4 Day z1Day6

Day Dya ya
nn1ro ji (25 )I qY I

1- 7
I I - I -c .

Analyst _________

Comments:
25. 5)

e: ;.\o J orrrsls93 123

I I

-b)IuhI-ILHr4 CHRONIC TOXICITY. TEST Commonwealth Technology, Inc.
FEMPERA TURE RECORD - 2520 Regency Road

L-exinglobn. Kentucky 40503 2921
(606) 276-3506

Discharge: TVl - (giljfk// IC) I Test Initiation Date / Time: c2  6 3 P
Location: Ai. s Rcar fl>A c ?. f Test Protocol Temperature: . ± 1°C
Bio Log No.: ?vi 3 Test Organism: C. dubiajP. promelas

(circle one) At. beryllina, M. bahia
Other:_

'� q. LI ( "'� 4, 0 -



COMMONWEALTH TECHNOLOGY, INC.
Laboratory Division

- NO SURVIVAL AND GROWTH DEFINITIVE TESTStart Date: 23 Feb-96 15:30 Protocol ID: EPA/600/4- 89/001 Sample ID: 3176.End Date: 01 Mar-96 10:30 Analyst Name: Yarnell Permit ID: N/ASample Date: Response: Survival Test Species: Pimephales promelasComments: TVA - Watts Bar Outfall 112
Conc-% 1 2 3 4 5 6 7 8Control 0.8 1 1 1 0.9 0.9 0.9 0.812.5 1 1 1 1

25 1 0.9 1 0.9
50 1 1 1 180 0.9 0.6 1 1100 0.6 0.8 0.8 1

Transformed (Angular) Data T Rank Probit DataConc- Mean N-Mean Mean Min Max Var SD Statistic Sum Critical NRESP NDOSEControl 0.9125 1.000 1.3155 1.107149 1.5208 0.03236 0.179912.5 1 1.096 1.5208 1.520779 1.5208 0 0 -1.778 36.00 1225 0.95 1.041 1.3849 1.249046 1.5208 0.02461 0.1569 -0.601 30.00 1250 1 1.096 1.5208 1.520779 1.5208 0 0 -1.778 36.00 1280 0.875 0.959 1.2942 0.886077 1.5208 0.09043 0.3007 0.184 26.50 12100 0.8 0.877 1.1553 0.886077 1.5208 0.07023 0.265 1.387 18.50 12

ANOVAStatistic 

Critical Statistic
Shapiro-Wilk's Test indicates normal distribution (p > 0.010) 0.958 0.896Equality of variances cannnot be confirmed -#N/A 

15.086Hypothesis Tests (aloha = 0.05 NOEC LOEC ChV TU MSDu MSB MSE Critical df
Bonferroni Adjusted t Test >100 >100 1 0.1925 0.082 0.0356 2.508 5, 22

ilcoxon Rank Sum Test >100 >100

ToxCalc v3.5.3/039
Reviewed by: V



FA TH A D INNO ,4%Commonw ealth Technology, Inc.F A T E A D M N N I2520 
R egency R oadLARVAL SURVIVAL AND GROWTH TEST Lexindton, Kentucky 40503 2921EPA 601.8101 ETHOD 1000.0 

(606) 276-3506

Discharger/Location:~i /LO H5 r9-Datarffime Test Terminate-d* ' i* C; o I
A-IzvT -OUTFIILL 1127- Organism Batch Number: 0 .2 :Bio. Log No: I6 

Initial Organism Ago:-<./h.Dato/Time Test Initiated: ~3~D3~i 
Dilution Waler Used: /Dilut~ien Water Batch Number on Day: 1: 6,'3S8 2: 0.2 Y 6 3: 0.2'YC, 4: 6 Q••::; 5:622,q 6: 0)~ 7: 0QtjTime ef Day Renewed en Day: 1: 33Cc 2: 3.oP'l 3: d)>-3 4:3A1 : Ž,N630 ~7:%QNo. ef Live Larvae (Days)Sample ID Test 

TinpWL ef WL ef Tetaf Averae Avrage
ConL apeDts.o i i WL ef WL ef WL for
Ne. ~ i4Lra 

m) Larvae Larvae Treatmenl/ 7 3 p ( g)(m g) - (m g ) (m g )

,)fro / I 
' c 9 6/ ~ 3 7q 9/3 ~~-l

5 /0 /0/ 0 /0 O0•3~~S

q &/ 0/ oJOI ~/Io~Q )

1 /01 lj/0 1 10ID Jo7.' ~3/(

15 / IC 10ID / 0) I 90 9-7

'? H 7& u -7 7~ S4Q
/0ojohIilo to 2) 0 p- 2 l>~

Notes: we;ih9ys L. A. ) c~~- h~J~h. Approved By 7
-. r L~ , c~ c.,-, .9.e; ~ ~ c.,1 -~- fcs. c

o!-�;



FA THEA D MINNO W ' ,T;Commonvealth Technology, Inc.F A T H A D M N N O W2 5 2 0 R e g e n c y R o a dLARVAL SURVIVAL AND GROWTH TEST Lexington. Kentucky 40503-2921EPA 60014tS{001, METHOD 1000.0 (606) 276-3506

Dischargor/Location: -7f; / t-&A --- '- ; DatoTimo Test Terminated: - / 7) L - /
I\26)CL f P - / -0 UT ALL 1 Organism Batch Number. OZ2

Bio. Log No: 3i7 ( InitaI Organism Age: 47-( - < J,,-r
Date/lime Test Initiated: '-3 ?, 3 <)1?f Dilution Water Used: ' / A'")
Dilution Water Batch Number on Day: 1: 6238 2: OCj Li 3: (-S>iG- 4: 6.1. 5: c:2'hY 6: (C'J 7: O-02rjTime of Day Renewed on Day: 1: 3:367 2: 3;_O/ _ i 3 D 3P(D- 4 :3 5t 5:3P( 6:,~ -%_r 7:7

ID Test No. of Live Larvae (Days) T t o- A- -- anest aml WL of WLof Total AConL. Sample D'ates r

CIQ&JOn 92 O-9Q

N'otes:



CHEEMICAL19 D PH/YSICAL ANALYSIS DATA SHEET!FRESH WATER Commonwealth Technology, Inc.
2520 Regency Road /T

DISCHARGER/LOCATION: 7vs? / 9 rS 
-/ ?LAT-O (TFALT .L 11 Lexington, Kentucky 40503-2921 4.

BIOLOGY LOG NUMBER: 3/76 

(606) 276-3506TEST INITIATION DATE/TIME: i- J3-
TEST ORGANISM (Check one): Conbdaphnis dqbis (Method 1002.0)' / Pimophalespromolas (Method 1000.0)'SAMPLE DATE: Day 122 Day 2 -/3 Day 3  iL Day 44I-s Day5 -/2(f Day 6_2/D Day 74/?22

pH (Slandad Un~s) 
i0DISSOLVED 

OXYGEN (mgoL)
EFFLUENT 

TEST DAY 
TEST DAY

(T) 5 1n 2 
- ~ t . ~

CNC.

P H E O S P EPOS T PR EPS T PR E P O T P R P S P R E P O S TP R P OS T P R P s P RE O S HP E PO T P E O S P A E P O S T P R O T PE "~ S -

||EFLUET| SEIICODC NC ;C mhN ) I TOAALAIIV(3 aD,| TOTAL HARDNESS (mgtL CaCO,) | TOTAL RESIDUAL CHLORINE (mg/t)1 NC. I - TEST DAY . l - TEST DAY TEST DAY . TEST DAY!| ( 2 
472 3 

3 | 7 | S | 6|

,1

I 100 '7-1,I 7,( "13 .(, '2,2 1 .r 77%7 , '0 '7.21 1 i LZS 6Q 5d i .NL{ .' d o 1, 5 : ; f-W1 .. I -'

5i.^X 00, s |S H.1 -2. Q 
/'7 I -72 1 9( | 50 C, 50 -j S {/' SIS {L2tO <D2<6l< l:W d 1<

amt>'o soalmon Wrth odium Tiosullto? Yos / No 'To~dcity Test Molhod Manual: EPA 600/4539/n001 Method numbers for | prvdb: zch.mical paramolors are listed on sppriale chemical bench shoos. - -

dber. V!tirC<Vor s!9' 10



SHORT-TERM CHRONIC TOXICITY TEST
TEMPERA TURE RECORD

Discharge: Tv ts -6& ( rjor11 I) /! z T.
Location:WrIT7 ORAr AuLQIrfir t1/,m,,r T(
Bio Log No.: 3/7& T?

(c

Commonwealth Technology, Inc.
Lno2520 Regency Road
Lexingtlon, Kentucky 40503-2921

(G60C) 276 3506

Dcst Initiation Date / Time: )-7(. i; D ,0
est Protocol Temperature: 2-.<- + 10C
3st Organism: C. dubia P. promelas
ircle one) M. beryllina, Id7blsa

Other:

rdgbztal aoc',1o-ne9- 123



COMMONWEALTH TECHNOLOGY, INC.
Laboratory Division

SURVIVAL AND REPRODUCTION DEFINITIVE TESTStart Date: 23 Feb-96 15:15 Protocol ID: EPA/600/4-89/001 Sample ID: 3175End Date: 29 Feb-96 14:20 Analyst Name: Yarnell Permit ID: N/ASample Date: Response: Reproduction Test Species: Ceriodaphnia dubiaComments: TVA - Watts Bar Outfall 112
Conc-% 1 2 3 4 5 6 7 8 9 10Control 28 27 24 26 25 24 21 27 29 2712.5 23 22 22 27 22 26 25 28 25 3025 24 22 27 27 28 27 25 28 26 2650 26 23 26 24 25 24 29 23 21 2080 27 24 28 22 24 29 26 25 27 23100 26 21 29 24 26 27 27 25 24 34

Transformed (None) Data T Rank Probit DataConc-% Mean N-Mean Mean Min Max Var SD Statistic Sum Critical NRESP NDOSEControl 25.8 1.000 25.8 21 29 5.51111 2.347612.5 25 0.969 25 22 30 7.77778 2.7889 0.686 95.50 7525 26 1.008 26 22 28 3.55556 1.8856 -0.172 107.00 7550 24.1 0.934 24.1 20 29 6.76667 2.6013 1.458 83.50 7580 25.5 0.988 25.5 22 29 5.16667 2.273 0.257 100.00 75100 26.3 1.019 26.3 21 34 12.0111 3.4657 -0.429 104.50 75

ANOVA Assumptions 
Calculated Statistic Critical StatisticDAgostino's D Test indicates normal distribution (p > 0.010) 0.278 0.2673, 0.2873Bartlett's Test indicates equality of variance (p = 0.5877) 3.738 15.086Hypothesis Tests (alpha = 0.05) NOEC LOEC ChV TU MSDu MSB MSE Critical dfDunnett's Multiple Comparison Test >100 >100 1 2.6663 6.35 6.7981 2.287 5, 54Steel's Many One Rank Test > 100 >100 <1

ToxCalc v3.5.3/039 Reviewed by: g F



COMMONWEALTH TECHNOLOGY, INC.
Laboratory Division

SURVIVAL AND REPRODUCTION SCREENING TESTStart Date: 23 Feb-96 15:15 Protocol ID: EPA/600/4-89/001 Sample ID: 3175End Date: 29 Feb-96 14:20 Analyst Name: Yarnell Permit ID: N/ASample Date: Response: Reproduction Test Species: Ceriodaphnia dubiaComments: TVA - Watts Bar Outfall 112 - Intake
Conc-% 1 2 3 4 5 6 7 8 9 10Control 28 27 24 26 25 24 21 27 29 27100 22 21 25 22 23 21 25 22 24 25

Transformed (None) Data T Rank Probit DataConc-% - Mean N-Mean Mean Min Max Var SD Statistic Sum Critical NRESP NDOSEControl 25.8 1.000 25.8 21 29 5.51111 2.3476100 23 0.891 23 21 25 2.66667 1.633 ^3.096 *72.50 82

9
ANOVA AssumDtions 

Calculated Statistic Critical StatisticShapiro-Wilk's Test indicates normal distribution (p > 0.010) . 0.946 0.868The F Test indicates equality of variance (p = 0.1473) 2.067 6.5411Hypothesis Tests (alpha= 0.05) 
Sp Critical dfThe t-Test indicates significant difference (p = 0.0031) 

2.0221 1.734 18Wilcoxon Rank Sum Test indicates significant difference (p <= 0.050)

Reviewed by: \V
ToxCalc v3.5.3/039



CC,-iOdapinia dub ia SUR V/VAL AND CommonvrweaIll Tcchno!oyjy hc.REPRODUCTION TEST DATA SHEET Lex2520oRegency RoadEPA 600/4-89/OO1, Method 1002.0 
(606) 276-3506

Cischarger: 7V/7 - OUT/AlLL I Dalc/Timr TTestlnniated: P23- 6  35iLocation: A4OrS CC-• A/ :CL-Af FLAAADae/T-irrmc TcstTerninatod )/%'/9(, 4 wBio No.: 3 / 75- - Dilution Water Used: .i x '-aDale/Timo Initial Sarnple Colledcd: 2 -; - ?6e /$. Source Cullure Date: O.,65

CorrMn 1s:
* It



(Thriodaphnij dubia SUR V/VVA L. AD
REPRODUCTION TEST DATA SHEET
EPA 00/4-8{9/001, Method 1002.0

Cormmonweaih Techno!--r,, i-,4>rS2520 Rcagcncy Road
A'~T Lexington. Kentucky 40503-2921

D i s c a r g r -. ) I - / ?( 6 0 6 ) 2 7 6 -3 5 0 6
Discharteion . (UTSF/ LL I 12 Dale/lrr Test'lnitialcd: .2- 3- 9, 3:/s>P&Ru No.: J/? 

'Dao Ti est- To-,ITernnaled: ~*'.~(-Dilution W~ater Usod9.' ,>' /Dale/Tirno Inhial Sarrple Collecled: 
Di)-lo- Wae /U4- Source CuClum 0Da: O,

i ; - ---



leliaoap1njs dubia SUH'VIVAL AND - Common aiec Toc.lnoioy Inc.2520 Regency RoadREPRODUCTION TEST DATA SHEET Lexington Kentucky 40503-2921EPA 600/4-89/001, Method 1002.0 
. (606) 276-3506

Dischargcr: -7WA - OLATRA LU )1 -2 DatelrricTesilnirtaled: d2-9(5, 3:U?,
Location- No. 9, t LEAc PL.^JY- Dal/Tirric Test T ern-?i/inale .) 2 op,Bio No.: - 3/25 - Dilution Water Used: 9.' /Dateffirr lnitial Sarplo Collected: 2-)J-S /(OqM Source Culture Date: 032o'q

Effluent Test -ToaN. TtlN.Conc. Conlainer Sample Dal or Dilution Water Batch Number To tvaNo Tofa Neo.
.2 ,?Z23 o2 -?) *1 5 2/3y <27 Youn Pe Young PerRep. Conc I1 2 3 4 5 6 7 8 c. Cn

42 - 0 -3) 3 b - )r-
41 Li

50 ,: 0o tS32 /:t-2 >No. o~fLijvohe Atuc - i f.> , _ _ _

:orns S 036

Number of Livo Young For Each Test Day
I I (X denoi da d adinnl -h%

- I IAto I (C) (C I/ I0 /5- I /Q0 I _I
I -
EMMEAMMMOMENVE

I I --- 1I



CHEMIOND PH YSICA L ANAL YSIS DA TA SHEET / FRESH WA TERDISCHARGER/IOCATION: 7V s / AJ - -,c ;'LA -a t fALL /12BI1OLOGY LOG NUMB3ER: 
0 tA11LTEST INITIATION DATF/TIME 2 -). -S, 3TEST ORGANISM (Check one): v Ceriodaphnia dubia (M ethod 100 .0)' PimophaIospomotrs (M ethod 1000.0)'

SAMPLE DATE: Day 1 Day22 - 43DDay 3 /q Day 4 A .-2 Day 5 Uhkr, Day 6 2/i l Day 7-I 

2 

- . - -

0
Commonwealth Technology, Inc.

2520 Regency RoadLexington, Kentucky 40503-2921 f(606) 276-3506c

To)dity Test Method Manual: EPA 60014-89iiD01t Method numbers forchemical parameters are listed on appropriate chemical bench shoels.

dS7~Ic~4,m



SHORT-TERr.1 CHRONIC TOXICITY TEST
TEMPERATURE RECORD

Discharge: )/q 0t-b7t'11 //I1/
Location: (rj7ji Sr r ,'A /e ,- /,;,/ T
Bio Log No.: 3; 7( T

-Commonwealth Technology, Inc.
m 2520 Reaetncy Road

v- Lexinglbn, Kenlucky 40503-2921
(606) 276-3506

est Initiation Date/Time>Q-.2g-t/6_//SX/
*est Protocol Temperature: + ± 10C
*est Organism: C P. promelas
'ircle one) MA. beryllina, M. bahia

Other:_

dCt)'-dac I Z3

((



Watts Bar Nuclear Plant Biomonitoring
February 23-March 1, 1996

Appendix D

Reference Toxicant Tests and
Control Chart Information

is



COMMONWEALTH IECHNOLOGY, INC.
Laboratory Division

CHRONIC REFERENCE TOXICANT DATA
Pimephales promelas

6000

5000 
+2 SD

1000 ,+1 SD

MeanCD3000

E 
-1 SD2000

-2 SD
1000

t ~ ~ ~ ~ U Ua bv & > a ) U) U) U) U) U) U) ) U) U) av a0In t7d o 
ot o oU.)oo 

Lo on o to o o00 00 CD CD -
c a

.-. a)- C 
0) 0) 0 0 Q 0)c cj cl ) -0 U ) 0 0 0 0

N- ) 
C> 

~ - ~ ~ ~ . ~ ~ . 0o o) o) -. -o o - - - 0 o
Test Date

Dates Values Mean -1 SD -2 SD +1 SD +2 SD07/14194 3242.0000
08/19/94 3952.0000 3597.0000 3094.9542 2592.9084 4099.0458 4601.091609/30/94 2213.0000 3135.6667 2261.3039 1386.9410 4010.0295 4884.392310/28/94 4120.0000 3381.7500 2514.6274 1647.5048 4248.8726 5115.995211/07/94 3889.0000 3483.2000 2698.7341 1914.2683 4267.6659 5052.131712/02/94 4790.0000 3701.0000 2819.5634 1938.1269 4582.4366 5463.873101/05/95 2926.0000 3590.2857 2733.9881 1877.6905 4446.5833 5302.880902/01/95 4152.0000 3660.5000 2843.2261 2025.9523 4477.7739 5295.047703/07/95 3063.0000 3594.1111 2804.1036 2014.0961 4384.1186 5174.126104/04/95 4392.0000 3673.9000 2887.4976 2101.0952 4460.3024 5246.704805/01/95 4427.0000 3742.3636 2962.5266 2182.6895 4522.2007 5302.037806/01/95 ; 2540.0000 3642.1667 2821.5979 2001.0292 4462.7354 5283.304207/05/95 4570.0000 3713.5385 2886.8323 2060.1261 4540.2446 5366.95080801/95 3567.0000 3703.0714 2907.8329 2112.5943 4498.3100 5293.548609/07/95 3097.0000 3662.6667 2880.5408 2098.4150 4444.7925 5226.918310/05/95 2987.0000 3620.4375 2846.1816 2071.9256 4394.6934 5168.949411/06/95 2558.0000 3557.9412 2765.2220 1972.5028 4350.6603 5143.379512/04/95 2779.0000 3514.6667 2724.0042 1933.3418 4305.3291 5095.991501/03/96 2366.0000 3454.2105 2641.8925 1829.5744 4266.5286 5078.846602/09/96 2583.0000 3410.6500 2596.3518 1782.0537 4224.9482 5039.2463



COMMONWEALTH TECHNOLOGY, INC.
'Laboratory Division

SURVIVAL AND GROWTH DEFINITIVE TESTStart Date: 09 Feb-96 14:00 Protocol ID: EPAI600/4-89/001 Sample ID: 3094End Date: 16 Feb-96 14:00 Analyst Name: Yamell Permit ID: N/ASample Date: Response: Growth Test Species: Pimephales promelasComments: Reference Toxicant NaCI
Conc-moIL 1 2 3 4

Control 0.429 0.366 0.362 0.36
1000 0.518 0.482 0.583 0.528
2000 0.569 0.404 0.499 0.336
4000 0.153 0 0.004 0.116
7000 0 0 0 0.01

10000 0 0 0 0

Transformed (None) Data T Rank Probit DataConc-mo/L Mean N-Mean Mean Min Max Var SD Statistic Sum Critical NRESP NDOSEControl 0.3793 1.000 0.3793 0.36 0.429 0.00111 0.03331000 0.5278 1.392 0.5278 .0.482 0.583 0.00175 0.04182000 0.452 1.192 0.452 0.336 0.569 0.01055 0.10274000 0.0683 0.180 0.0683 0. 0.153 0.00608 0.0787000 0.0025 0.007 0.0025 0 0.01 2.5E-05 0.00510000 0 0.000

9.
Proo Response Linear Interpolation(lCp) withConc-ma/L Isotonic N-Mean Isotonic 

80 bootstrap resamplesControl 0.4535
1000 0.4535 -0.392 0.000
2000 0.452 -0.192 0.003 14000 0.0683 0.820 0.850 0.97000 0.0025 0.993 0.994 0.810000 0 1.000 1.000

Ug 0.7

Cco0.6 .5

PintO Estimate SD 95% Fiducial Limits Skew- oO5-----------------5
Point E 

0.4-IC1022285 21644 1649 2510.404 -1.527 0 0.3 /IC15 2346.7 164.1 1902.9 2556.046 -1.592 0.2 --- 25IC25 2583.1 133.3 2218.7 2749.257 -1.035 /-- -- ------------------ 15IC40 2937.6 121.67 2614.1 3098.385 -0.416IC50 3173.9 121.04 2863.6 3345.324 0.056 0
0 2000 4000 6000 8000 10000

ToxCalc v3.5.3/039
Reviewed by: N



FA THEAD M4INtOW (WO r NCOmmonwealth Technology, Inc.
LARVAL SURVIVAL AND GROVTH TEST 2520 ReKnuncy RoadEPA 6 -01/002, METF-,O7 7000.0 (605) 276-3506

Test Type: Reference Toxicant Date/Time Test Torminated: o-//( /7 & 9 '.0 ' (i

Toxicant: Sodium C~hinri-l

Bio. Log No: 36)9 C/

Date/Time Test Initiated: -2/ /- 7 (, 9 : c G

Dilution Water Batch Number on Day: 1: i(4l T :
Time of Day Renewed on Day: 1: H2&O

No. of Live Larvae (Days)
Test . Da-es

Test CentL Sample Dates

Urganism Batch Number: O9( 0
Inilial Organism Age: <)L Yi4rS.

Dilution Water Used: 9. I ? tL
2: (f7Z5' 3:)il(D 4: 0/6,.7 5: GI( C: Oi 7:o/T
2: /2:6 3: 1  5 6: .°° 7: /!)O

Mean Moan
Tin Wt. of WL of Total Wt. of Wt. of AveraocNo. Tin & Tin W1. of Larvae Larv2u WL for

Larvae (mg) Larvae Using Using Treaimen
(mg) (mg) Start End (mg)

Number Number
(mg) (mg)

(9?,'2 ( %•3 . qz' °>:' 9 Slart No.
. ~75.~21~222 9 0.3w 0.L7 0 Y 7 9

3 | 9 9§ | /• 3 ( -3c2 D. 562 End No.

- ?J 3 O. . 03 *eO 0 o. q O O  o q o Q

| 5 X3.20 1  O.SQg 5 0 5 Star, No.
O f!8o. /o69?5S?7 D .i qh' 0 .qE2 o. S2

I29 I 9 7G z3!9 1o i'83 ! 0523 0. 5i3 End No.

2 I7I. 3 9(j,3t t526 f 2± o. 5sf o. •'4z
ij V77.2 17/ 5 0|5 ° °1 - (o3D Star tNo.

( P j3. +9* o. 0. o O 4 . q5
t( !972f77 9(7 zit 7 0qD.q f. 55s End No.
1t T575' [qS~31 531 b6oLIo c.5h1
13 9 .77 73.2; | 1153 | . 153 |D. 382 Start No.

-.- 09 !- ! - I - o.DL2oZ
I! k/3cj - Y03.4'| o.o | 0o.o!q D.DoC End No.

Cf 1 V s z 9 . 1O.l1Sl020 )'79

-- Start No.

I- -- - I - - .20'

| ~ - - - ! ! Enc No.

c L171 70 I7)//!,9I |DiD 0 \O L I O o.3-S

|iApproved Eye

I

1! es

r.)v~l>>roolotc-rlstr . stw



CHEMICAL A~P/IYSICAL ANALYSIS DATA SHEET/FRESH WATER Commonwealth Technology, Inc.D IS C A R G R /L C A T I N : ~ -f ( J~ c & : ~2 
5 2 0 R eg e n c y R o a d

BIOLOGY LOG NUMBER: 3oj(606) 

276-3506TEST INITIATION DATE/TME /1/,r -. e>TEST ORGANISM (Chec on) oidpnaui(MelhodlOO
2 .0' _ inohlsrmI~oholO.)SAMPLE DDayTE: Dayy3I¶Day 4_,~ Day 5 21 Day 6 L/Day 7~~

pH (Slandnrd Ur-iis) 
DISSOLVED OXYGEN (mgllt)EFLUENT 

TEST DAY 

TS

CONC, 

ES DAYP E P S P E o r n EPS PRn S T T P O S T O s T P E P O T Pl f E P ~ r P R E P S T P R E P S T P E O S T P i E P O S T P E OS T R O T P l r7/, 2 3 7 .8 1 . ' U 3 7 -7 . , 7 , 5 ' f /2_ 3 
r ' ~ 

< ' - o ' - . /

FLET SPECIFIC CONDUCTNMCE (micrmolm TOTAL ALKALINITY' (mQA CR0, TOTAL HARDNESS (mg/1- CaC, TOTAL RESIDUAL CHLORINE (rngl)

cONc. TEST DAY 
TEST DAY 

TEST DAY 
TEST DAY

03 0 
Ae~-0 

3o c

*~eTra~nei lih odum ThISUIRO7 ____ Ys -" NoToxdlcy 
T est Minhod M~anual: EPA 600/4.8g/001; IMlohod numbers brAp ovd by: /choemIcal peaaMOW3r are listed on app~oprfaia chomlc~aI bench sheets



SHORT-TER,.1 CHRONIC TOXICITY TEST Commonwealth Technology, Inc.
TEMPERA TURE RECORD 2':.90 Regency Road

Lexing'twi, Kentucky 40503.2921
(606) 276-3506

Discharge: cQ•oc. %Ac)qh,1 AJoc{) Test Initiation Date / Time: / ', 06.P/9
Location: Test Protocol Temperature. z-2' 0C
Bio Log No.: 3C> 'q Test Organism: C. dubia,(P. pro&neia,-

(circle one) M. beryllina, M. bahia
Other: e

1 a pl .-''' ' Ter'1n--': ':

Day 0 Day 1 Dy2 Oy3' -Day 4 Da5 Day 6 a a

20 (1

/0 6 (:2, /. a>$W 4; a f n. W 5 D<.3 2 Y

CooS. 2 I

- 7 '- .- .j .-5

Analyst 5 § f
Comments:

dgl4>lyoRo63Im



COMMONWEALTH TECHNOLOGY, INC.
Laboratory Division

CHRONIC REFERENCE TOXICANT DATA
Ceriodaphnia dubia

t C7 -) IC') -T U) - - U U)D Lo

a> 
e t D e

Co .> - -

Test Date

co
0)
LO
0,

(O

C)

0

0

+2SD

+1 SD

Mean

-1 SD

-2SD

(0
CD

0

Dates Values Mean
06/30/94 1530.0000
08/06/94 1231.0000 1380.5000
09/13/94 1404.0000 1388.3333
10/04194 1259.0000 1356.0000
11/03/94 1552.0000 1395.2000
12/01/94 1424.0000 1400.0000
01/23/95 1383.0000 1397.5714
02/01/95 1464.0000 1405.8750
03/01/95 1386.0000 1403.6667
04/04/95 1461.0000 1409.4000
05/01/95 1270.0000 1396.7273
06/02/95 1331.0000 1391.2500
07/16/95 1155.0000 1373.0769
08/03/95 1416.0000 1376.1429
09/06/95 1076.0000 1356.1333
10/05/95 1606.0000 1371.7500
11/13/95 1549.0000 1382.1765
12/05/96 1282.0000 1376.6111
01/03/96 1391.0000 1377.3684
02106/96 1515.0000 1384.2500

- S -- IJ f

1169.0751
1238.2189
1217.4191
1246.5841
1266.5549
1275.5839
1290.5203
1295.5591
1305.8752
1289.8993
1287.6414
1254.1922
1261.3475
1221.0689
1227.0837
1235.6555
1232.5171
1237.2953
1244.4826

957.6501
1088.1045
1078.8382
1097.9681
1133.1098
1153.5964
1175.1657
1187.4515
1202.3505
1183.0713
1184.0327
1135.3075
1146.5521
1086.0044
1082.4174
1089.1345
1088.4232
1097.2223
1104.7151

+1 SD +2 SD

1591.9249 1803.3499
1538.4477 1688.5621
1494.5809 1633.1618
1543.8159 1692.4319
1533.4451 1666.8902
1519.5589 1641.5464
1521.2297 1636.5843
1511.7743 1619.8818
1512.9248 1616.4495
1503.5553 1610.3832
1494.8586 1598.4673
1491.9616 1610.8464
1490.9382 1605.7336
1491.1978 1626.2623
1516.4163 1661.0826
1528.6975 1675.2185
1520.7051 1664.7991
1517.4415 1657.5146
1524.0174 1663.7849

CV%= 10.1
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0
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COMMONWEALTH TECHNOLOGY, INC.
Laboratory Division

SURVIVAL AND REPRODUCTION DEFINIT:VE TEST
Start Date:
End Date:
Sample Date:
Conmments:

06 Feb-96 13:00 Protocol ID:
12 Feb-96 13:15 Analyst Name:

Response:
Reference Toxicant NaCI

EPA/600/4-89/00 1
Yamell
Reproduction

Sample ID:
Permit ID:
Test Species:

3078
N/A
Ceriodaphnia dubia

Conc-mgfL 1 2 3 4 5 6 7 8 9 10
Control 27 24 25 28 29 33 30 31 27 29

600 31 27 28 34 24 28 29 27 33 28
900 26 26 28 30 29 23 31 34 32 31

1300 26 20 24 24 24 26 26 24 21 25
1800 20 20 21 15 16 19 15 18 19 20
2600 0 0 0 0 0 0 0 0 0 0

Transformed (None) Data T Rank Probit Data
Conc-ma/L Mean N-Mean Mean Min Max Var SD Statistic Sum Critical NRESP NDOSE

Control 28.3 1.000 28.3 24 33 7.34444 2.7101
600 28.9 1.021 28.9 24 34 8.98889 2.9981
900 29 1.025 29 23 34 10.8889 3.2998

1300 24 0.848 24 20 26 4.22222 2.0548
1800 18.3 0.647 18.3 15 21 4.9 2.2136
2600 0 0.000

Prop Response Linear Interpolation(lCp) with
Conc-mg/L Isotonic N-Mean Isotonic 80 bootstrap resamples

Control 28.733
600
900

1300
1800
2600

28.733
28.733

24
18.3

0

-0.021
-0.025
0.152
0.353
1.000

0.000
0.000
0.165
0.363
1.000

Point Estimate SD 95% Fiducial Limits Skew
IC10 1142.8 63.715 1015.6 1227.5 -2.224
IC15 1264.2 65.055 1148.9 1363.846 -1.186
IC25 1514.9 49.624 1406.9 1606.25 0.191
IC40 1846.3 30.385 1772.3 1892.5 -0.121
IC50 1971.9 24.148 1919.5 2010.417 0.126

1

0.9

0.8

0.6

o 0.5

&Q 0.4
cc 0.3 -

0 5

0.2

0.1 -

0

0 1000 2000

50
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3000

Reviewed by:___
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ToxCalc v3.5.3/039



Ceriodaphnia dubia SUR VIVAL AND Coinmonwvealth Technoloyy. :ii&
REPRODUCTION TEST DATA SHEET 2520 Regency RoadEPA 00/-91/02,Metod 102. N~ Lexington. Kentucky 40503-2921EPA 60014-S11002, M~ethodi 1002.0 (606 276-3506
Test Type: Reference Toxicait Daleflmerr Test Initiated: .2 6' 1 ( oi
Toxic-ant: Sodium Chloride Date/fime Test Terminated: •:2 //4,. /; *, f 7
Bio No.: 6) ._ _ Dilution Water Used: 9i/is
Dale/mrne Inhial Sarnplc Collected: .2/ 11,3 /;o P'1 Source Culture Date: 6)/g29
Time Renewed on Day: 1: JQ |0j12: ./-l 3: rP,-r 4: /.1Q5: jLP7 6: I:Ifr7: ,

4'NV. VI uve Acults I I A/ I /0 1 I i I I I ) I I-

Comments:
II necessary

Number of Live Young For Each Test Day
(X denotes dead aduh)NaCl Test 

Total No. Total No,Conc. Container Sample Date or Dilution Water Batch Number of Live of Live(mg/L) No. ()IY B 1  O 6 1 Young Per Young Perb/Lit L/I 1J-'(;t ___ 1.61v 6/IY3 Rep. Conc.
1 2 3 4 5 6 78.

. D/ 6 <7 5(Q
2 - 0 LI 6
3 0 G. .'. ...... '."

4 C) 1)9 ( Zt
Conlrol(0 o -5I < 0/ X 13 -

6 ( - a U 2 33
7 t3L ' S
' O 5 1 /5

___' ) lh1 0 0. __ / --

r sI)

I 1l) II iO I 1 M I^ 1 / /) I



Ceriodaphnia dubia SURVIVAL AND
REPRODUCTION TEST DATA SHEET
EPA 600/4-91/002, Method 1002.0

Tesl Type: Reference Toxicant
Toxicant: Sodium Chloride
Bio No.: 3t7% ----
DaieMflrre Innial San-pe Collced/

Comlrnonwealth Technology. inc.
2520 Regency Road

Lexington. Kentucky 40503-2921
(606) 276-35C6

Datlc/Efnc Test Initiated: 7?/6/9c /:ocep 1
Dale/irnn Test Terminaled: Q ./' .- / . I;
Dilution Water Used: 9;
Source Culture Date: C. /x2 -

Test
Container

No.

21

22

23

2 A(I /2 |e i 71 I IIY/z 1 1 .

n'
(7

0

2

q4

4

24 L f k 0 l - _ _ l - _ _ a _ _ c /L _ _ _ { _ . ....

25 | C) L '• | ____

26 |l iu.. |___|Q t (0 |1/3 |_ |_ 93S| ... a

Number of Live Young For Each Test Day
(X denotes dead adult)

Sample Date or Dilution Water Batch Number
Total No. T

of Live o
Young Per Y

Rep. |

|Total No.|

of Live|

Young Per|

Conc.

I 1- I L I

I I;vIY ., - I I ,,-- I o< w 1
&

I ' - .-I I, II I _____I . i

'5() 31T t I ±-'-----+ 
4 4 L 

I 

(N)

I I- n

q I , II)() I
.I I - , I j I I t ( - I - I I; I -

. . . ..i I I I
No. ot Live Adults

27

28

29

30

0D

I) I (0

0

-I - - I I - p

/r7

,0

.Number of Live Young For Each Test Day
(X denotes dead adult)

Sample Date or Dilution Water Batch Number

4'4 ix/ Idi __-

3 5 6 7
1 1 - I I . ...

q

'4

.-
S-

A4

Li
._C_
. 9
__a_
ar

!1

11
I-2

-7
-7-

.

i - . I

/3

Total No.
of Live

Young Per
Rep.

.1 ______ 4- ______ ______ A -� -L--

/3

1-1

15
/3
11

/I

No. of ive Adults I I

Analyst I -mI ____I:V

c, o

1 24 ]

1.2 IV
I

Total No.
of Live

Young Per
Conc.

, , jI A

I Approved By. I

p r /I

Pwp\diaiaproc\bio\Jomis\cclir-nl shl

NaCl
Conc.
(mgA)

900

% IL

Test
Container

No.

31

NaCt
Conc.
(mgiL)

1300

rne. IL

2

- - -

32
(2C)

.n I
0
0

l O

I6()0 .
IC) I

33

34

35

36

37

38

39

40

I 0

0
. O

DI

Comments:

IQ 11I
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I: :. :t':.-:::: ::: S.:

$ | -.
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, i -r- I

i -- i :
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Ccriodapihnia dubia SURVIVAL AND
REPRODUCTION TEST DATA SHEET
EPA 600/4-91/002, Method 1002.0

Test Type: Reference Toxicant
Toxicant: Sodium Chloride
Bio No.: 3O 7 8
Daleflrim- Inltial Sanmplo Collected: 2'/ |/13(c?/'i

Commonwealth Technoloqy .
2520 R&gErjncy hoaa

Lexington. Kentucky 40503-2921
(606) 276-3506

Date/Tirnr Test lniniatcd: /
Date/Tirne Test Terminated: ?/1a ]5C / '
Dilution Water Used: 9 R/C)
Source Culture Dale: 0/.2(

Test
Container

No.

4 .

41

42

43

44

45

46

47

48

49

50

Number of Uve Young For Each Test Day
(X denotes dead aduh)

Total No.Sample Dale or Dilution Water Batch Number olf Livo
. I I of .L .

-0
0

I - I I - -

2L
2

0

~0

3

Lf

4

C--

-sk

5

Is

-1/& (
6

/I

I0

7 8

0
I I - .I -

-~0-~
I ., I -- 2

C') p

1- I I I I - I I .I - I - / I I V-)-'

0
n

0 2: I(-) It I t.It i-----19I I ___

I5
I .

�0� (O

q I Q 1

tc
C?

Young Per
Rep.

.-,2
. 2C -

152

'5
IL

No0. of uve AdulS
IO. 01 LIve I - , I I L I I I

NaCI
Conc.
(mg/L)

1800
,~ IL-

Total No.
of Live

Young Per
Conc.

n /D M in I

p,' ,:N.Us 2 ,, ajh

- - I I

l l

- . . I ^ . I

) 1;7

1

n
� 3,

5

.3
n G

0 / X

0 J I ( 19
n 0 /0



ClIEMICALA PHYSICAL ANALYSIS DATA SHEET/ FRESH WATER Commonwealth Technology, Inc.DISO ARO R~lOCAT ON: J. ~ ~~ k1
2520 Regency Road

DIS CHARG ER/LOCATION: i re /1 c Tor't ,/ (N /A ,-Lexington, 
Kentucky 40503-2921

BIOLOGY LOG NUMBER: '3b7U 

(606) 276-3506TEST INITIATION DATEJTIME -Q/c0 /94 I o0i
TEST ORGANISM (Chec one): . Cododaphniadubia(Molhod 1002.0)' Pimophalospromolas (Method ooo.o)'SAMPLE DATE: Day 1. y 3 2 - Day 4 ? 2bDay 5 -2-& Day 6 2 Day 7

p1 PH(StIndard Un lt| 
DISSOLVED OXYGEN (mgA`)EFFLUENT 

TEST DAY 
EsT DAYE

COC
43 61 4 35 

67PRE OS RE PRE PRE |POS POST 
E S P PE POST P E POST PRE POST PRE l;,T

"2.

Lygt- '' .1. *) 
-I

SPECIFIC CONDUCTANCE (micromhoycm | TOTAL ALKALINITY (mg/L CaCO,) TOTAL HARDNESS (mg/L CCO) TOTAL RESIDUAL CHLORINE (m )
CC.TEST DAY 

TEST DAY 
TEST DAY 

TEST DAY
() t 2 3 4 5 6 7 I 2 3 4 5 6 712 3 4 S 6 2 3 4 5 6

i tt> Lc~e sbo"io 353oS~lf -, 
- ;- .1 -- 5- 1 7 -- 7 / 7 /. /3 / -2-7- 

- - { ll2L1 -7~ .2iS ~Ll JSL I • (5

- L- 
1,2!,lls} 3v3i~~siai

IA.

ipio Troatmonl With Sodium Thiosullato? Yos / No 
' Toxicity Test Molhod Manual: EPA 600/4-S9,001; Mothod numbers lot Approved by:
chemical paramoters aro lslted on approprialo chemical bench shools.

I NM .. 41yfs~ r 1.4 -f,
&bMT-Vr'C 4Orrns IS c :0



*1I I

SHORT-TERr,1 CHRONIC TOXICITY TEST Commonwealth Technology, Inc.
TEMlPERA TURE ,.E 0ORO 2520 Regency Road~~jQ Lexington, Keniucky 40503-2921

(606) 276-3506

Discharge: ?I 4' e rc-ce /'bC2* 7 7' Test Initation Date/ Time: )L-S / oci.
Location: Test Protocol Temperature: +.f + 10C
Bio Log No.: .30 7 Y' Test Organism: tC. -dub P. promelas

(circle one) M. beryllina, M. bahia
Other:_

|-Sample Tempeture C
entification D5y D 1 D Day 3 Day 5. Da Da

:.D y934 Day, 1$'y5

,0C'Dk// N2•W 9r?51 g5Q sq. 255 S4YI JA %.-

Analyst f% | f) |S | ~ [%5z IRJ |B <
Comments:

.s.4

dsdalxc'JmisS3- 1Z3



Cesr/OdafPhnia dubia SURVIVAL AND CCmmcnwc--tcth Tchnw '. Reyo

REPRODUCTIONTESTDATASHEET Lexington, Kentucky 40503-29?1

(606) 276-3506
Discharger: -7-VA - OUTFA LL IIZ Datclime Test Initaled: -3-9 3:, s3
Location: &sJqSt-S /q4 I3A JO4a y -LAJ Dato/Timo Test Torminated: .2/;1/, , '
Bio No.: 3, 7j Dilution Walor Used: 9. Y , -)
Date/Time Initial Sample Collected: ; - ?$ /04,/7 Sourco Culture Date: (,2O'

Test
Container

No.

1

Sample Date or Dilution Water Batch Number

.2 -;la1- -a a --S I *-d 5 1 2/-? Z/l - -C. of L o-L
2 3 4 5 6 7

4 - -- -
CL,! D C)

. I I_ -4

* Number of Live Young For Each Test Day
(X denotes dead adult)

Total Nqo.
ol Live

Young Per
Conc.

;7. ..- .

(o3 0 ,D L/ . -i2 -
o o -O3 o 7 'a _ c

(o5 0 0 8 9 f~,,23 j .

! C) O o 2 7 L3 - _
_ _ 4 o 4 o __ _ _,2.Q

i I- . - I - - I - -

-- -*- - -- - --- I- - - I
No. of Live Adults | 7/ l)3o / i .J

Number of Live Young For Each Test Day
(X denotes dead adult)

Effluent Test SapeDt rDlto ae ac ubrTotal No. Total No.Conc. Container Sample Date or Diluto Water Batch Number of Live of Live
(%) No. 1 Young Per Young Per

Rep. Conc.
1 2 3 4 5 6 7 8

-.

I I-:.

N-1-1. of Liv ',,.,

Analyst ; >)|.)| . S

'7D

Jrifrke100 /

Comments-
' If necessary

0 . ..
..' -. -..

Approvrd By: 'I O-

\i 3 03

i ;-

Effluent
Conc.

(%/)

Total No.
of Live

Young Per
Rep.

I

8'

/0
(I 9 0 (O '7 I I o21

c) q 7/ 13~ -') L4 , j;.:-

--AO 0 C)



ENCLOSURE
NATIONAL POLLUTION DISCHARGE ELIMINATION
SYSTEM (NPDES) PERMIT NUMBER TN0020168


