Tennessee Valley Authonty, Post Office Box 2000, Soddy-Daisy, Tennessee 37379-2000

September 13, 2002

State of Tennessee

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

6™ Floor, L & C Annex

401 Church Street

Nashville, Tennessee 37243-1534

Attention: Ms. Evelyn Haskin
Dear Ms. Haskin:

TENNESSEE VALLEY AUTHORITY - DISCHARGE MONITORING REPORT FOR
SEQUOYAH NUCLEAR PLANT

Please find enclosed the Discharge Monitoring Report (DMR) of August 2002 for
Sequoyah. Please contact me at (423) 843-6700 if you have any questions or
comments. )

Sincerely, N

Oeedee B

Diedre B. Nida *
Environmental Supervisor

Signatory Authority

for Richard T. Purcell

Vice President

Sequoyah Nuclear Plant

Enclosure
cc (Enclosure):
Chattanooga Environmental Assistance Center
Division of Water Pollution Control
State Office Building, Suite 550
540 McCallie Avenue

Chattanooga, Tennessee 37402-2013 6

. 4%
U.S. Nuclear Regulatory Commission ﬂ//
ATTN: Document Control Desk /

Washington, D.C. 20555

Printad on recycled paper



PERMITTEE NAME/ADDRESS (Includa Facility Name/Location if Diferent) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved

Address X
o ——— TNOG6450 101 G | F-FNAL
——__SODDY-DAISY __ TN37384 __ . ____ PERMIT NUMBER ISCHARGE NUMBER | DIFFUSER DISCHARGE
Facliity_ _TVA - SEQUOYAHNUCLEARPIANT __ _ _ _ EFFLUENT
location. HAMITONCOQUNTY . MONIORING PERIO
YEAR | MO DAY YEAR | MO DA
** NODISCHARGE [ | **
. From| 02 | 08 | 01 To| 02 | 08 | 31
ATIN: Dledre B. Nida NOTE' Read instructions before completing this form
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY | SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE, WATER DEG. SAMPLE PO ke ok ok . dedede ek dededededede e 305 0 3] / 31 MODELD
CENTIGRADE MEASUREMENT 04)
00010 2 O© O :Mggg&gMgé%q%i 7 o ‘;;,30'5:3, ~: DEG.C. ‘C|)( REQV
INSTREAM MONITORING 3 REQUIREMENT: . ‘ Sl SDAILY MX:# &
TEMPERATURE, WATER DEG. SAMPLE o ool hodaladadbdod 43.7 04 RCORDR
CENTIGRADE MEASUREMENT (04)
00010 1 0o o0 ¢ 13 PERMIT 8% e ] DEG. C. I § :CK REQ
EFFLUENT GROSS VALUE HREQUIREMENT : , : ‘ ;
PH SAMPLE kkk ke " . YT
MEASUREMENT 74 8.0 (12)
00400 1 0 0 oree su
EFFLUENT GROSS VALUE ; L0ix . e g L 4
SOLIDS, TOTAL SUSPENDED SAMPLE dkkkkkkk fubabababededdd .
MEASUREMENT 19
00530 1 o o0 b MG/L
EFFLUENT GROSS VALUE Sy p60d iR ;
OIL. AND GREASE SAMPLE Fekhk ok v
MEASUREMENT a9
00556 1 0 o0 i MG/L
EFFLUENT GROSS VALUE 5 SRR ¥ k ; »
FLOW, IN CONDUIT OR THRU SAMPLE falbaddodbodd 1709 (03 .
TREATMENT PLANT MEASUREMENT )
50050 1 0 O ST PERMIT, 30 (L MGD ware
EFFLUENT GROSS VALUE Taasvh il :
CHLORINE, TOTAL RESIDUAL SAMPLE - AR kkhhkk
MEASUREMENT a9
50060 1 0 0 ?g‘;;,"IPERM'T',’f%Ang 4 e iy e 7z MG/L
EFFLUENT GROSS VALUE ‘REQUIREMENT. il
~
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER lJCemiy under penalty of law that this document and all attachments were prepared under my / X TELEPHONE DATE I
direction or superviston In accordance with a system designed to assure that quahfied personnel )
Richard T. Purcell properly gather and evaluate the information submitted Based on my inquiry of the person or /{_ﬂ [4 ﬁZ( / .
] wh th i th direct! ponsibla for gathenng the H
Si &e';s::as"mg:;alr:g;’a:;‘y:uim.mgd 'csts'e': ?r::ogesst lorf m: l::zw!edlge and betet, true, accurate, Environmental Supervisor 423 843-6700 02 09 13
ite Vice President and complets, | am aware that there are significant penalties for submitting false information, SIGNATURE OF PRINCIPAL EXECUTIVE
including the possibility of fine and impnsonment for knowing violations
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT é'é)ESE NUMBER YEAR| MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference oll attachments here)
No closed mode operation. The following injections occured: 1. PCL-222 (max. calc. conc. was 0.055mg/L--limit 0.100mg/L) 2. CL-363 (max. calc. conc. was 0 009mg/L--imit 0.100mg/L) 3. PCL-
222/PCL-401 (max. calc. conc. was 0 019mg/L--limit 0.100mg/L) 4. H-130M (max. calc. conc was 0.025mg/L--limit 0 050mg/L.)

EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 2




PERMITTEE NAME/ADDRESS (Includs Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved
Nome___TVA - SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMRA) (SUBR 01) OMB No 2040-0004
Address _ BOX 2000
o LONTRORCESAA TN0026450 101 G_] F-FNAL
——___SODDY-DAISY __IN37384_ __ _____ ___ __ PERMIT NUMBER DISCHARGE NUMB DIFFUSER DISCHARGE
Facility . TVA - SEQUOYAHNUCLEARPIANT . __ . EFFLUENT
location_ HAMNTONCQUNTY MONITORING _PERIO)
YEAR | MO | DAY YEAR | MO | DAY
** NODISCHARGE [ | *
. . From| 02 | 08 | 01 To| 02 | 08 | 31
ATIN: Dledre B. Nida NOTE' Read instructions before completing this form
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FReQUENCY | SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
ITEMPERATURE - C, RATE OF SAMPLE *eREEERE TERERAAE N s ERKREEE 0.4 0 | 31/31 | CALCTD
CHANGE MEASUREMENT , (62)
82234 1 0 0 u*tt\?x o - DEG C
EFFLUENT GROSS VALUE e v i /HR
[TEMP, DIFF, BETWEEN SAMP. & SAMPLE — Stk ek -
UPSTRM DEG.C MEASUREMENT (04)
00016 1 S 0 o e PERMITQ{;‘-’»;T «»:i?,?&*z;"*" ik b DEG. C.
EFFLUENT GROSS VALUE FREQUIREMENT. 1 .
SAMPLE
MEASUREMENT

T8

SAMPLE
MEASUREMENT

= PERMIT: B
e

BORON, TOTAL p

SAMPLE \ e
MEASUREMENT

01022 1 0 O
EFFLUENT GROSS VALUE

*hkd

SAMPLE
MEASUREMENT

> PERMIT 22t
REQUIREMEN

g LA

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |t Centify under penalty of law that this document and all attachments were prepared under my N TELEPHONE DAITE
direction or supervision in accordance with a system designed to assure that qualified personnel
N Richard T. Purcell properly gather and evaluata the information submetted Based on my inquiry of the person or ﬂ‘-f [N
parsons who manage the system, or those persons directly responsible for gathenng tha 3 :
information, the information submitted 1$ , to the best of my knowledge and belef, true, accurate, Environmental Supervisor 423 843-6700 02 09 13
Site Vice President and complete | am aware that there are significant penalties for submtting false information, SIGNATURE OF PRINCIPAL EXECUTIVE
including the possibility of fine and imprisonment for knowing violations
AREA
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT e NUMBER YEAR| MO | DAY

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

CCW data for August 2002 is attached

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 2 of 2




CCW Data for August 2002

* CCW CHANNEL
DATE EXTRACTABLE PETROLEUM HYDROCARBONS COMMENTS
(ma/L)
August 19, 2002 <05

CCW TRENCH DISCHARGE

DATE EXTRACTABLE PETROLEUM HYDROCARBONS COMMENTS
(ma/L)
August 19, 2002 1.2

-

Page 1



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

Nome___TVA - SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No 2040-0004
Address _BOX2000 __ __ __ . ____ __ __

o ___(NTFROFRICESB-2AY._ _ _ _ _ _ _ _ _ _ TN0026450 101 T F - FINAL ,

—_— —_SODDY-DAISY __IN37384 __ __ __ __ __ __ __ PERMIT NUMBER ISCHARGE NUMBER | BIOMONITORING FOR OUTFALL 101

Eacliity , _TVA : SEQUOYAH NUCIEARPIANT . . .

location_HAMITONCQUNTY MONITORING _ PERIO EFFLUENT

YEAR | MO DAY YEAR | MO DAY
** NODISCHARGE [ | *
. From| 02 | 08 | 01 To| 02 | 08 | 31
ATIN Diedre B Nida NOTE* Read instructions before completing this form
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
: EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

1C25 STATRE 7DAY CHR SAMPLE o dekkdkkkk ok . >1 00 Ak [P 23) 0 1/90 COMPOS
CERIODAPHNIA MEASUREMENT

TRP3B 1 0 0 ;Q*»‘,E{’ PERMITZ ;»»i‘ yw;. 5, *f::;'.';éw‘a Gl whhh *:,"*t* w7 *QUART“ COMPOS
EFFLUENT GROSS VALUE Pt R . , ‘ L i ]
IC25 STATRE 7DAY CHR SAMPLE PP ) . =100 Wk kkiedk e 23 ) 1/90 COMPOS
PIMEPHALES MEASUREMENT (23)

TRP6C 1 0 O ‘QUARTwr COMPOS
|EFFLUENT GROSS VALUE ,

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

b}
2l

i, PERMIT gt y
& REQUIREMENT

M«% Foite ¥, y‘;w&hv

SAMPLE
MEASUREMENT

Feryrmm——

‘ £ PERMIT 222
x BEQUIHEMEN

FEE R

’ ‘3 sa]

SAMPLE
MEASUREMENT

FE L PERMIT 0
EQUIREMEN

SRR S AR v T

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER  |! Certify under penalty of law that this document and all attachments were prepared undar my

h TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualfied personnel
Richard T. Purcell properly gather and evaluate tha information submittad Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
- information, tha information submitted Is , to the best of my knowledga and belief, trus, accurate, Environmental Supervisor 423 843-6700 02 09 13
Site Vice President and complete 1 am aware that there ars significant penalties for submitting false information,
including the possibitity of fine and impnsonment for knowing violations SIGNATURE OF PRINCIPAL EXECUTIVE
AREA
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT v NUMBER YEAR| MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Refarence all attachments hera)
Toxicity was sampled from August 4,2002 through August 9,2002. Report is attached.

EPA Form 3320-1 (REV 3/99) Previous editions may be used
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PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved

Nome___TVA - SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No 2040-0004
Address _ BOX 2000
) S —— TN0026450 101 Y| F-FINAL
e SODDY-DAISY _ _INJ37384 PERMIT NUMBER ISCHARGE NUMB| ANNUAL MONITORING (PCBS)
Foctlity | _TVA -SEQUOYAHNUCIEARPIANT __
location. HAMIJONCQUNTY MONITORING PERIO) EFFLUENT
YEAR | MO | DAY YEAR | MQ | DAY
** NODISCHARGE [ |
. From| 01 | 09 | 01 To[ 02 | 08 | 31
ATIN: Diedre B. Nida NOTE. Read instructions before completing this form
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY [ SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

POLYCHLORINATED BIPHENYLS SAMPLE bbbl haadalhelodelel . iebalabelebudded bbb 0.0 0 17365 GRAB

MEASUREMENT : (19
39521 1 0 0 i, PERMIT.m 5 bl s ANNUAL
EFFLUENT GROSS VALUE 1533',53“5%‘ :

SAMPLE ‘
MEASUREMENT

i

i

SAMPLE
MEASUREMENT

%, PERMIT e [

SAMPLE
MEASUREMENT

% PERMIT; ¥
s REQUIREMENT
ﬁ o c5/ih S
SAMPLE
MEASUREMENT

# REQUIREMENT‘" 4
Aot SLser Sl n i | A1

SAMPLE
MEASUREMENT .

SAMPLE
MEASUREMENT

ot PERMIT 45 s
- REQUIREMENT.,

‘?‘(p« Yo o S §m 4,

Friy
&
e

T &

S 2 l
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |1 Cenny under penalty of iaw that this document and all attachmants were prepared under my 6 TELEPHONE DATE
direction or supervision In accordance with a system designed to assure that qualified personnel /(«2 - L

Richard T, Purcell 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 £

Site Vice President information, the information submitted is , to the best of my knowledge and belief, true, accurate, Environmental SUp ervisor
@ Vice Fresiden . and complete | am aware that there are significant penalties for submitting false Information, SICGNATURE OF PRINCIPAL EXECUTIVE

including the possibility of fine and Impnsonment for knowing violations
TYPED OR PRINTED E OFFICER OR AUTHORIZED AGENT (f}?}EI; NUMBER YEAR| MO | DAY

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

423 843-6700 02 09 13

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




PERMITTEE NAME/ADDRESS  (Include Facllity Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved
Nome__TVA - SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBRO1) OMB No, 2040-0004
Address _ BOX2000 _ o el
o ___(NTEROFFICESB-2AY _ TN0026450 1 03 G F - FINAL
————SODDY-DAISY __ IN37384 __ _ __ __ _ PERMIT NUMBER DISCHARGE NUMBER | LOW VOL. WASTE TREATMENT POND
Focitity_ _TVA - SEQUOYAH NUCIEARPLANT.
location_ HAMILTONCQUNTY MONITORING _PERIO EFFLUENT
YEAR | MO DAY YEAR { MO DAY
** NODISCHARGE [__| **
. From| 02 | 08 | 01 Toi 02 | 08 | 31
ATIN: Dledre B. Nida NOTE: Read instructions before completing this form
PARAMETER QUANTITY ORLOADING QUALITY OR CONCENTRATION NO. [FREQUENCY | SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

PH SAMPLE 2223210 dkkkhdik . . drkkdedkdik 13/31 GRAB

MEASUREMENT 7.2 8.9 a2y | 0 /
00400 1 0 O e PEAMIT - - su
EFFLUENT GROSS VALUE SREQUIREMENT: L sl
SOLIDS, TOTAL SUSPENDED SAMPLE

MEASUREMENT 121 164 (26) a9
00530 1 0 O it 211 PERMIT 022 LBS/DY MG/L
EFFLUENT GROSS VALUE /REQUIREMENT.| .
OIL AND GREASE SAMPLE PR

MEASUREMENT (26) a9
00556 1 0 O LBS/DY SRR MG/L
EFFLUENT GROSS VALUE ;, %
FLOW, IN CONDUIT OR THRU SAMPLE 03 Trrrraar
TREATMENT PLANT MEASUREMENT (03)
50050 1 0 O o8 PERMIT b MGD
EFFLUENT GROSS VALUE REQUIREMENT.:

SAMPLE

MEASUREMENT

T PERMIT 2y i

;;REQUIREME

SAMPLE
MEASUREMENT

B BN el

SAMPLE
MEASUREMENT

4 3 = PERMITHig
* REQUIREMEN 3 :
P gL AR 3
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER  |! Certity under penalty of law that this document and all attachments were prepared under my g TELEPHONE DATE
direction or supervision In accordance with a system designed to assura that qualitied personnel
Richard T. Purcell properly gather and evaluate the information submytted Based on my Inquiry of the person or /(,(
persons who manage the system, or thosa persons directly responsible for gathenng the
information, tha Information submtted is , to tha best of my knowladga and bellef, true, accurate, Environmental Supervisor 423 843-6700 02 09 13
Site Vice President and complete | am aware that there are significant penalties for submitiing false information, SIGNATURE OF PRINCIPAL EXECUTIVE
including the possibility of fine and imprisonment for knowing viotations
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT ?"(?)Er; NUMBER YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here)
EPA Form 3320-1 (REV 3/99) Pravious editions may be used Page 1 of 1




PERMITTEE NAME/ADDRESS (Include Faciity Name/Location if Diffsrent) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved

Nome__ _T\LA;SE.QEO_Y@ _N_lElEAE F_’LAET_ L DISCHARGE MONITORING REPORT (DMR) (SUBR01) OMB No. 2040-0004
Address _BOX2000. __ o e e e e
___(NTEROFFICESB-2AY________ TN0026450 107 G F - FINAL
— — __SODDY-DAISY __ IN37384 __ __ __ __ __ __ __ PERMIT NUMBER DISCHARGE NUMBE METAL CLEANING WASTE POND
Focllity . __TVA - SEQUOYAH NUCLEARPIANT. __ . __
Location HAMIJONCOUNY _ _—_ _— —— — "~ — MONIORING_PERIQ EFFLUENT
YEAR | MO | DAY YEAR | MO | DAY
*** NO DISCHARGE -XX
ATIN: Dledre B Nida From| 02 {08 | 01 | Toj 02 | 08 | 31
NOTE' Read instructions before completing this form
PARAMETER QUANTITY OR LOADING . QUALITY OR CONCENTRATION NO. [FREQUENCY | SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

PH SAMPLE *kkkkkkh Akkdhkhd - Jedede e ok ek

MEASUREMENT . (12
00400 1 0 O g’%“@g{,P‘EHMIT;;/, R — su
EFFLUENT GROSS VALUE §REQUIREMENT | gy M it Tl =
PHOSPHORUS, TOTAL (AS P) SAMPLE PP PYTT - )

MEASUREMENT (19)
00665 1 0 O ;::ﬂ?PERM‘TmM - ) e g i o E222]
EFFLUENT GROSS VALUE i :
SOLIDS, TOTAL SUSPENDED SAMPLE NEEREREE ERRARERR e RERRARRR hidbididd 19)

MEASUREMENT

L2l 1]

00530 1 0 O

EFFLUENT GROSS VALUE ﬁ;aﬁ;ﬁjﬁ;w;&iﬁ,:«m‘*euf ; S b 2 : . ; i
OIlL AND GREASE SAMPLE I T T P

MEASUREMENT ) " a9
00556 1 O O 5 PERMIT s AN d
EFFLUENT GROSS VALUE [ AEQUINEMENT |
COPPER, TOTAL (AS CU) SAMPLE dkd ok .

MEASUREM%NT (19)
01042 1 0 0O 3 PERMITS TV TS
EFFLUENT GROSS VALUE iﬁi‘fﬁ‘?if‘f?ﬁ’ _ G
IRON, TOTAL (AS FE) SAMPLE T aere e ERrTTTTT »

MEASUREMENT

L2 24 ]

71 COMPOS |

01045 1 0 O o PERMITiE G2

EFFLUENT GROSS VALUE R%ﬁ?f REMENT - \ :

FLOW, IN CONDUIT OR THRU SAMPLE prrr rhrraa PYP . w |

TREATMENT PLANT MEASUREMENT 03)

50050 1 0 O MGD e

EFFLUENT GROSS VALUE

N o P e Y
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER [t Certify under penalty of faw that this document and all attachments were prepared under my 2 S // TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel [
. Richard T. Purcell properly gather and evaluate the information submtted Based on my Inquiry of the person or ’C%
parsons who managa the system, or those persons directly responsible for gathering the .
Site Vi id information, the information submitted Is , 10 tha best of my knowledge and beliet, true, accurate, Environmental Supervisor 423 843-6700 02 09 13
te Vice President and complete 1 am aware that there are significant penaities for submitting falsa Information, SIGNATURE OF PRINCIPAL EXECUTIVE
- including the possibility of fine and Imprisonment for knowing violations
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT ?%ESE NUMBER YEAR| MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here)
No phosphate bearing chemicals were employed. No Discharge this Penod

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




01042 1 0 O
EFFLUENT GROSS VALUE

L1213

PERMITTEE NAME/ADDRESS  (Includs Facility Name/Location if Diffarent) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) mMAJOR Form Approved
Nome.__ _1'\_@_5_59_(1_01&1 NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBRO1) OMB No 2040-0004
Address _BOX2000 _ _ _ _ _ _ o .
. TONIEROFRICESB2AY_ /™ TN0026450 110 G F - FINAL ;
—_— . _SODDY-DAISY _ IN37384 __ __ ... PERMIT NUMBER DISCHARGE NUMBER | RECYCLED COOLING WATER
Eacititv_ _TVA - SEQUOYAH NUCLEARPLANT __ __ EFFLUENT
Location_ HAMIWTONCQUNTY MONITORING PERIO
YEAR MO DA YEAR MQ DAY
*** NO DISCHARGE
From| 02 | 08 | 01 To| 02 | 08 | 31
ATIN. Dledre B. Nida NOTE Read instructions before completing this form.
PARAMETER QUANTITY ORLOADING QUALITY OR CONCENTRATION NO. |FREQUENCY [ SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

PH SAMPLE P 1232223 dhkkdhdk . dkhkhkdk

MEASUREMENT (12)
00400 1 0 0 BET Rtk hAE su
EFFLUENT GROSS VALUE ;
SOLIDS, TOTAL SUSPENDED SAMPLE FRERAE NN bbbl -

MEASUREMENT Q(9)
00530 1 0 O i MG/L
|EFFLUENT GROSS VALUE -
olL AND GREASE P 22222223 dekdedkhddok " dededededed gk hdkdkdhkkd (19)
0056 1 0 O AR R AR S e MG/L ity % q
EFFLUENT GROSS VALUE : o o
COPPER, TOTAL (AS CU) SAMPLE . RRRRRRRE R PR, P

MEASUREMENT a9

IRON, TOTAL (AS FE)

01045 1 0 O
EFFLUENT GROSS VALUE

dedededrdk ke L2232 42227

SAMPLE
MEASUREMENT

deddedrdedhd
e

a9

Sdydydpdrdedrdedr bbbt

B

SAMPLE

PHOSPHORUS, TOTAL (AS P) o
MEASUREMENT ] a
00665 1 0 0 #3 PERMIT 33/ bhabd MGI/L
EFFLUENT GROSS VALUE {REQUIREMEN : 52
FLOW, IN CONDUIT OR THRU SAMPLE 03 RRKEIREE ..
TREATMENT PLANT MEASUREMENT (03)
50050 1 0 O “Egﬁghéaéﬁ - REPORT.E MGD ese
< 4.,‘-4. B traih X
EFFLUENT GROSS VALUE 8! AVG i
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER || Certity under penalty of {aw that this document and a!l attachments were prepared under my TELEPHONE DAIE
direction or supervision In accordance with a system designed to assure that qualified personnel
Richard T. Purcell property gather and evaluate the information subrmitted Based on my inquiry of the person or /u (
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 beliet, trus, accurate, Environmental Supervisor 423 843-6700 02 09 13
Stte Vice President and complete | am aware that there are significant panalties for submitting false information, SIGNATURE OF PRINCIPAL EXECUTIVE
' including the possibility of fine and impnsonment for knowing violations
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT él(?)E[/)\E NUMBER YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here)
No Discharge this Pernod
EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1




PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved
Nome___TVA - SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No 2040-0004
Address _BOX200Q . o __
— _(IME_R_OEIC_E s& M\_ e TN0026450 1 1 6 G F - FINAL
— — __S0DDY-DAISY _ IN37384 ___ _ _ _ _ __ PERMIT NUMBER ISCHARGE NUMBER | BACKWASH
Fociity | _ TVA - SEQUOYAHNUCLEARPLANT _ _ EFFLUENT
tocation HAMITONCQUNTY _ _ _ MONIORING PERIO
- YEAR | MO | DAY YEAR |_MO | DAY
** NODISCHARGE [ |
. . From| 02 | 08 | 01 To|l 02 | 08 | 31
ATIN: Diedre B Nida NOTE Read instructions before completing this form
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |[FREQUENCY | SAMPLE
i EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERITY) SAMPLE bbbt blaiailobobod v jalaiuieloloiol alalodeilololl 0 0 1/31 | VISUAL
MEASUREMENT (00)
01345 1 0 O o PERMIT 2 PASS=0 VlSUAI:
EFFLUENT GROSS VALUE { REQUIREMENT; s : : ; FAIL=1 i
SAMPLE .
MEASUREMENT '
bt
SAMPLE
MEASUREMENT .
i PERMITS
‘REQUIHEMEN Pl
et i
SAMPLE
MEASUREMENT
-;‘ PERMITe
REQUIREMENT |4
iu* %ny'ér"ﬁ?é‘v'y\%”, 5
SAMPLE
MEASUREMENT

T PERMITIEE (50
: REQUIREMENT“
Ciornt e
SAMPLE
MEASUREMENT

be

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER _|! Certify under penalty of taw that this document and all attachments were prepared under my g : g //{é9 TELEPHONE DATE

direction or supervision In accordance with a system designed to assura that quaiified personnel

Richard T. Purcell properly gather and evaluate the information submitted Based on my inquiry of the person or /L/(
persons who managa the system, or those persons directly responsible for gathering the

ite Vi \ linformation, the information submtted Is , to the best of my knowledge and beliet, true, accurate, Environmental Supervisor 423 843-6700 02 09 13
Site Vice President and complete 1 am awars that there are significant penalties for submtting false Information, SIGNATURE OF PRINCIPAL EXECUTIVE
: including the possibility of fine and impnsonment for knowing violations
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT éféEé\E NUMBER YEAR| MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here)
Operations is required once per shift to perform visual inspections.

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




PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved
TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT  (DMR) OMB No 2040-0004
Nama ¥/ 2 s A A AN (SUBR 01)
Address _ BOX ng e ———
— __(ONTEROFFICE $B-2A)__ e TN0026450 117 G F - FINAL A
— . SODDY-DAISY _ TN37384__ __ __ _____ __ PERMIT NUMBER DISCHARGE NUMBE BACKWASH
Eoclity_ _TVA - SEQUOYAHNUCIEARPIANT _ __ — — — EFFLUENT '
location_ HAMILTONGCQUNTY MONITORING _PERIO
YEAR MO DAY YEAR MO DAY
** NODISCHARGE [ | *
. From| 02 | 08 | 01 To| 02 | 08 | 31
ATIN: Diedre B. Nida NOTE Read instructions before completing this form,
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FrReQUENCY | SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVER! SAMPLE Ahdkh ki HhARRERN e Rk b hhhk L2 22 222 2 ] 3] VISUAL
! ( ™) MEASUREMENT .0 (00) 0 /
01345 1 0 0 501 RERMIT Tk PASS=0
EFFLUENT GROSS VALUE ,z?«E%U'ﬁgﬁ’E%':; : FAIL=1
SAMPLE
MEASUREMENT

5 Voa PERMIT i |

"REouiaEME

PR

SAMPLE
MEASUREMENT

7
5neoumsMENTg

KiCre A LY

SAMPLE
MEASUREMENT

- PERMIT220. I

Roe & T4

EQUIHEMEN'I“1
§ S SRR

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

ww%? FRERMITorpnd

X
SAMPLE
MEASUREMENT

f:},»;ﬁPERMIT*: T
YREQUIREMENT;

& ezf.vm A T

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I.Cem!y under penalty of taw that this document and all attachments were prepared under my E 5 / / ‘ f TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel
Richard T Purcel! properly gather and evaluate the information submitted Based on my inquiry of the person or {
persons who manage the System, or those persons directly responsibla for gathering the .
information, the information submtted is , to the best of my knowledge and belief, true, accurate, Environmental Supervisor 423 843-6700 02 09 13
Site Vice President and complete | am aware that there are significant penalties for submitting talse information, SIGNATURE OF PRINCIPAL EXECUTIVE
including the possibility of fine and imprisonment for knowing violations
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT ?ZE:F NUMBER YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference ol atfachments here)
Operations is required once per shift to perform visual inspections.
EPA Form 3320-1 (REV 3/39) Previous editions may be used Page 1 of 1




PERMITTEE NAME/ADDRESS (Include Faciity Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved
Nome,__ _“E;SEQE.O_YA_HE%EAEEAET___ . DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Addmess _BOX2000 __ _ _
: : : _(INTEROFFICESB-2AY__ o TN0026450 1 1 8 G F - FINAL
—— ___SODDY-DAISY __ IN37384 __ __ _ _ __ __ __ PERMIT NUMBER DISCHARGE NUMBER.| WASTEWATER & STORM WATER
Eoclity _TVA-SEQUOYAHNUCIEARPIANT __ _ _ _ EFFLUENT
Location_HAMILTONCOUNTY . MONITORING_PERIO
YE, 0 DA YEAR | MO DAY
*** NO DISCHARGE
. From| 02 | 08 | 01 To|l 02 | 08 | 31
ATIN: Dledre B. Nida NOTE Read Instructions before completing this form
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
: EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
OXYGEN, DISSOLVED  (DO) SAMPLE bl bbbl . bbb bbbt
MEASUREMENT a9
00300 1 0 O N X MG/L
EFFLUENT GROSS VALUE b WDAfijV MN:
SOLIDS, TOTAL SUSPENDED SAMPLE kkkkkhhdh ARERKRAN . RRARhhRR KRARRRRK N
MEASUREMENT (19
00530 1 0 O b MGI/L
|[EFFLUENT GROSS VALUE gk .
SOLIDS, SETTLEABLE SAMPLE "
MEASUREMENT (25)
00545 1 0 O o ML/L
EFFLUENT GROSS VALUE e Y.MXE
FLOW, IN CONDUIT OR THRU SAMPLE ook Frraaaas Arkbaann .
TREATMENT PLANT MEASUREMENT (03)
50050 1 0 O MGD * g -ESTIMA
EFFLUENT GROSS VALUE '
"SAMPLE
MEASUREMENT
5. PERMIT. 1
~REQUIREMEN
s A3 aoketea |
SAMPLE
MEASUREMENT 5 .
o PERMITE St |
 REQUIREME ;
§"w§ W ST Rl

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER ! Cemfy under penalty of law that this document and all attachments wera prepared under my g / g ; TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel

Richard T. Purcell propery 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 gathenng the
information, the information submtted is , to the best of my knowledge and bellef, true, accurate, EnVimnmemal Supervisor 423 843-6700 02 09 13

Site Vice President and complete | am aware that there are significant penalties for submitting false information, SIGNATURE OF PRINCIPAL EXECUTIVE

including the possibility of fine and Imprisonment for knowing violations AREA

TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT ARer. NUMBER YEAR| MO | DAY

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

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

Page 1 of 1




September 9, 2002 .
Diedre B. Nida, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, COMPLIANCE TOXICITY TESTS, AUGUST, 2002

Attached are two copies of the subject report for submission to the state of Tennessee and a copy
of the report is included for your records. The report provides results of compliance testing using
fathead minnows and daphnids.

Outfall 101 samples collected August 4-9, 2002, showed no toxic effects to fathead minnows or
daphnids. The resulting 1Cy5 values, for both species, were > 100 percent. Exposure of fathead
minnows and daphnids to intake samples resulted in no significant differences from controls
during this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous dose
response and high variability among replicates) in previous toxicity testing at Sequoyah.
Although dose response and survival in the routine compliance test were not impacted enough to
jeopardize test acceptability or compliance with permit limits during this study, survival was
improved by two minute exposure of samples to UV light prior to introduction of test organisms.
These results suggest that fish pathogen interference is a likely cause of historic problems with
WET tests for this effluent.

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

(thse ZAenacti

Cynthia L. Russell

Biologist

Environmental Engineering Services- West
CEB 3A-M

Attachment
cc (Attachment):

Files, ER&TA, CEB 1B-M
SQN August 2002m
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- TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

Report Date: September 9, 2002

1. Facility / Discharger: Sequoyah Nuclear Plant/ TVA

2. County / State: Hamilton / Tennessee

3. NPDES Permit #: ' TN 0026450

4. Type of Facility: Nuclear-Fueled Electric Generating Plant
5. Design Flow (MGD): ‘ 3.266

6. Receiving Stream: Tennessee River (TRM 483.6)

7. 1Q10: . 2,992.4

8. Outfall Tested: 101

9. Dates Sampled: August 4-9, 2002

10.  Average Flow on Days Sampled (MGD): 1692, 1687, 1662

11. Pertinent Site Conditions:  No unusual conditions reported. (Production /
operation data will be provided upon request).

12.  Test Dates: August 6-13, 2002
13.  Test Type: Short-term Chronic Definitive
14.  Test Species: Fathead Minnows (Pimephales promelas)

Daphnids (Ceriodaphnia dubia)

15. Concentrations Tested (%): Outfall 101: 10.98, 22, 43.9. 72, 100
Intake: 100

Pimephales promelas: UV treated Outfall 101: 10.98, 22, 43.9, 72, 100
UV treated Intake: 100

16.  Permit Limit Endpoint(%): OQutfall 101: IC»s = 43.9%

17. Test Results: Outfall 101: Pimephales promelas: 1Cy5> 100
‘Ceriodaphnia dubia: 1Cys> 100

UV treated Outfall 101: Pimephales promelas: IC;5>100




18.

19.

20.

21.

Facility Contact: Diedre B. Nida
Phone #: - (423) 843-6700

Consulting / Testing Lab: ~ Environmental Testing Solutions, LLC

Lab Contact: Jim Sumner
Phone #: (828) 862-8193
TVA Contact: Cynthia L. Russell
Phone #: (256) 386-2755

3

22) Notes: Outfall 101 samples collected August 4-9, 2002, showed no toxic effects to

fathead minnows or daphnids. The resulting IC,s values, for both species, were
>100 percent. Exposure of fathead minnows and daphnids to intake samples
resulted in no significant differences from controls during this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples
since fish pathogens present in intake water have been the suspected cause of
interference (anomalous dose response and high variability among replicates) in
previous toxicity testing at Sequoyah. Although dose response and survival in the
routine compliance test were not impacted enough to jeopardize test acceptability or
compliance with permit limits during this study, survival was improved by two
minute exposure of samples to UV light prior to introduction of test organisms.
These results suggest that fish pathogen interference is a likely cause of historic
problems with WET tests for this effluent.

4



METHODS SUMMARY

Samples:

1. Sampling Point: Outfall 101, Intake

-

2. Sample Type: Composite

3. Sample Information:
Date Date Date
(MM/DD/YY)/ (MM/DD/YY)/ | Arrival | Initial (MM/DD/YY)/
Sample Time (EST) Time (EST) Temp. | TRC* Time (EST)
J1D) Collected Received (°C) (mg/L) Used
101 08/04/02 1244 to 08/06/02 1040 0.7 <0.10 08/06/02 1502
08/05/02 1147 08/07/02 1446
Intake 08/04/02 1256 to 08/06/02 1040 0.5 <0.10 08/06/02 1502
08/05/02 1156 08/07/02 1446
101 08/06/02 1257 to 08/08/02 1125 1.27 <0.10 08/08/02 1500
08/07/02 1157 08/09/02 1509
Intake 08/06/02 1245 to 08/08/02 1125 0.5 <0.10 08/08/02 1500
08/07/02 1145 08/09/02 1509
101 08/08/02 1332 to 08/10/02 1051 1.77 <0.10 08/10/02 1456
08/09/02 1232 1 08/11/02 1443
. 08/12/02 1442
Intake 08/08/02 1303 to 08/10/02 1051 1.5 <0.10 08/10/02 1456

08/09/02 1203

08/11/02 1443
08/12/02 1442

*TRC = Total Residual Chlorine
TCollected in two 2.5-gallon cubitainers. Temperature was measured in each cubitainer

upon arrival

*4. Sample Manipulation:

Samples from Qutfall 101 and the Intake were warmed to test

temperature (25.0 + 1.0°C) in a warm water bath.

Aliquots of Qutfall 101 and Intake samples were UV -treated

through a 40-watt Rainbow Lifeguard® UV Sterilizer for 2

minutes.




Pimephales promelas Ceriodaphnia dubia
Test Organisms: .

1. Source: Aquatic BioSystems, Inc. In-house Cultures
2. Age: 23.5-26.5 hours old < 24-hours old
Test Method Summary:
1. Test Conditions: Static, Renewal Static, Renewal
2. Test Duration: 7 days Until at least 60% of control
females have 3 broods
3. Control/ Dilution Water: Moderately Hard Synthetic Moderately Hard Synthetic
4. Number of Replicates: 4 10
5. Organisms per Replicate: 10 1
6) Test Initiation: (Date/Time) -
Outfall 101 " 08/06/02-1502 EST 08/06/02-1214 EST
UV Treated Outfall 101 08/06/02-1529 EST

7) Test Termination: (Date/Time)
Outfall 101 + 08/13/02-1422 EST 08/13/02-1146 EST
UV Treated Outfall 101 08/13/02-1446 EST

8) Test Temperature: Outfall 101: Mean =24.8 °C Mean = 24.8°C
(24.3-25.6°C) (24.2-25.6°C)
Test Temperature: UV-Treated Outfall 101: Mean = 24.9°C
(24.3-25.5°C)

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

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




TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

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

Conducted August 6-13, 2002 using effluent from Qutfall 101.

Test Percent Surviving
Solutions (time interval used — days)

(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
10.98% 100 100 100 100 100 98 98

22% 100 100 100 100 100 100 100
43.9% 100 100 100 100 100 95 93
72% 100 100 100 100 100 100 100
100% 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100
96-hour LCsq Value: > 100% Calculated TU Estimates: < 1.0 TUa*

95% Confidence Limits: NA
Upper Limit: NA .| Permit Limit: 1.0 TUa

Lower Limit: NA

 Mean Dry Weight (mg)
Test Solutions (replicate number)

(% Effluent) 1 2 3 4 Mean
Control 0.745 0.780 0.873 0.964 0.841
10.98% 0.533 0.609 0.667 0.766 - 0.644

22% 0.754 0.714 0.846 0.631 0.736
- 43.9% 0.683 0.618 0.697 0.577 0.644
72% 0.937 0.719 0.823 0.681 0.790
100% 0.753 .0.729 0.720 0.652 0.714
Intake 0.819 0.787 0.793 0.769 0.792
ICsp Value: > 100% Calculated TU Estimates: < 1.0 TUc*
95% Confidence Limits: NA Permit Limit: 1.0 TUc
Upper Limit: NA
Lower Limit: NA

*TUa= lOO/LCsoZ TUc = 100/ IC25



TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

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

(Genus species)
Conducted August 6-13, 2002 using effluent from Outfall 101.

(Type / Duration)

Percent Surviving
Test (time interval used — days)
Solutions 1 2 3 4 5 6 7
(% Effluent)
Control 100 100 100 100 100 100 100
10.98% 100 100 100 100 100 100 100
22% 100 100 100 100 100 100 100
43.9% 100 100 100 100 100 100 100
72% 100 100 100 100 100 100 100
100% 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100

96-hour LCsy Value: > 100%

95% Confidence Limits: NA
Upper Limit: NA

Permit Limit: 1.0 TUa

Calculated TU Estimates: < 1.0 TUa*

Lower Limit: NA
Reproduction (#young/female/7 days)
Test Solutions Data (replicate number)

(% Effluent) | 1 | 2 3 4 5 6 7 8 9 | 10 | Mean
Control 27125 |28 [32)28 |24 (30| 32] 28 30 | 28.4
10.98% 27136134 32[33 3131293131315

22% 30129 130 {31 31 (2828322731297
43.9% 34126 131 130[33133/33(32]32]30]1 314
72% 31032133 137[31 3136 (34]31]32] 328
100% 321313413531 (37(38/35/|36]33] 342
Intake 28128 125130(25]27126|26|30](31]276

ICsp Value: >100%

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

TUc*

Permit Limit; 1.0 TUc

Calculated TU Estimates: < 1.0

*TUa= 100/LC502 TUc = 100/ ICzs




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

3.

Results of a Pim-ephales promelas Chronic 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted August 6-13, 2002 using effluent from UV Treated Qutfall 101,

Test Percent Surviving
Solutions (time interval used — days)

(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 98 98 98 98
10.98% 100 100 100 100 100 100 100

22% 100 100 100 100 98 98 98
43.9% 100 100 100 100 100 100 100
72% 100 100 100 100 . 100 98 98
100% 100 100 100 100 100 100 100
Intake 100 98 98 98 98 98 98

96-hour LCsq Value: > 100%

95% Confidence Limits: NA

Upper Limit: NA

Lower Limit: NA -

Permit Limit: 1.0 TUa

Calculated TU Estimates: < 1.0 TUa*

Mean Dry Weight (mg)
Test Solutions (replicate number)

(% Effluent) 1 2 3 4 Mean
Control 0.869 0.846 0.676 0.766 ©0.789
10.98% 0.897 0.704 0.649 0.853 0.776

22% 0.8850 0.684 0.899 0.795 0.816
43.9% 0.679 0.822 0.878 0.899 0.820
72% 0.581 0.730 0.740 0.690 0.685
100% 0.607 0.935 0.859 0.617 0.755
Intake 0.815 0.665 0.747 0.786 0.753

ICso Value: > 100%

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

Permit Limit: 1.0 TUc

Calculated TU Estimates: < 1.0 TUc*

*TUa= 100/LC50! TUc =100/ IC25




REFERENCE TOXICANT TEST RESULTS (see Appendix A and 8))

Species Date Time | Duration | Toxicant | Results (ICys)

Ceriodaphnia dubia | August 6-13,2002 | 1159 7-days NaCl 1055 mg/L

Pimephales promelas | August 6-13,2002 | 1627 7-days KCl1 553 mg/L
SUMMARY / CONCLUSIONS

Outfall 101 samples collected August 4-9, 2002, showed no toxic effects to fathead minnows or
daphnids. The resulting IC,s values, for both species, were > 100 percent. Exposure of fathead
minnows and daphnids to intake samples resulted in no significant differences from controls

during this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous dose
response and high variability among replicates) in previous toxicity testing at Sequoyah.
Although dose response and survival in the routine compliance test were not impacted enough to
jeopardize test acceptability or compliance with permit limits during this study, survival was

les to UV light prior to introduction of test organisms.

improved by two minute exposure of samp
These results suggest that fish pathogen interference is a likel

WET tests for this effluent.

y cause of historic problems with




Appendix A
ADDI'TIONAL TOXICITY TEST INFORMATION
SUMMARY OF METHODS

1. Pimephales promelas

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 400-mL
polypropylene beakers, each containing 250-mL of test solution.

2. Ceriodaphnia dubia

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

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

-

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None



PHYSICAL AND CHEMICAL METHODS

-

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

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

3. Temperature was measured using EPA Method 170.1.

4. Dissolved oxygen was measured using EPA Method 360.1.

5. The pH was measured EPA Method 150.1. ‘

6. Conduc}ance was measured EPA Method 120.1.

7. Alkalinity was measured using EPA Method 310.1.

8. Hardness was measured EPA Method 130.2.

9. Total residual chlorine was measured using EPA Method 330.5.

QUALITY ASSURANCE

Toxicity Test Methods: All phases of the study including, but not limited to, sample
collection, handling and storage, glassware preparation, test organism
culturing/acquisition and acclimation, test organism handling during test, and
maintaining appropriate test conditions were conducted according to the protocol as
described in this report and EPA/600/4-91/002. Any known deviations were noted
during the study and are reported herein.

-

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

1. Test Type: 7-day chronic tests with results expressed as ICys values in g KCl or NaCl.

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

3. Dilution Water Used: Moderately hard synthetic water.

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

10
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Sequoyah Nuclear Plant Biomonitoring
' September 6-13, 2002

Appendix B

Diffuser Discharge Concentrations of Total Residual Chlorine,

Diffuser Discharge Concentrations of Chemicals Used to Control Growth
of Microbiologically Induced Bacteria and Asiatic Clams,
During Toxicity Test Sampling,

And

Initial and Final’ Chemistry for Fathead Minnow 7-day and
Daphnid 3-brood Chronic Tests
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Asiatic Clams,
During Toxicity Test Sampling,

March 12, 1998-August 9, 2002

Date ?9?ﬁ86d£ﬁnﬁ7 3| Towerbrom (3 PCL-401 5(_3};;23§ #l Cuprostat-
e S |
b mg/L TRC [, F mgL [ireie oL
hos ‘| Copolymer Azole

03/12/1998 - : - -
03/13/1998 c - - -
03/14/1998: - - -
03/15/1998 | - . -
03/16/1998 - - -
03/17/1998 ; - - -
03/18/1998 |¢ - ; - -
09/08/1998] - 225001417 0.005 R
09/09/1998 [ 3; - 560,031 0.011 -
09/10/1998 | 455 - 20, 0.021 |5 -
09/11/1998| % - 0.019 2% -
09/12/1998 |, 3 - 0.015 : -
09/13/1998 |55 1< 0100154 - 0015  |% -
09/14/1998|42.%0.008 22 &% - 0.015 : -
02/22/1999[ 724% 0.001 F5 - - -
02/23/1999 b - - - :
02/24/1999 3%, : - - - Ft
02/25/19991::74:50.012 - - -
02/26/1999 [ %+:0.0 - . - RS
02/27/1999 42 < 0:001% - - R
02/28/1999| 1< 0.001% - -
08/18/1999]; 0.015 0.024 |z
08/19/1999 |4 0.012 0.024 |53
08/20/1999] 0.023 0.024 ‘
08/21/1999}'% 0.022 0.024
08/22/1999 0.022 0.024 :
08/23/1999 0.025 1700687 0024
08/24/1999 0.016 [5%0.057%%|  0.023
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria'and Asiatic Clams,
During Toxicity Test Sampling,

March 12, 1998-August 9, 2002

Date | Towerbrom F,}ECQ:% ﬁ:& PCL-401 :
mg/L TRC mg/L mg/T2%|
Copolymer %éfi%?ﬁ

01/31/2000f; <0.002 0.009 e

02/01/2000 0.Q11 0.028 Tl

02/02/2000) ; 0.028 0.009

02/03/2000 0.008 0.009

02/04/2000} 0.006 0.009

02/05/2000 <0.002 0.009

02/06/2000 <0.002 0.009

07/26/2000 <0.0057 0.019

07/27/2000 0.019 0.019

07/28/2000| % 0.0088 0.018

07/29/2000 <0.0088 0.019

07/30/2000] % <0.0076 0.019

07/31/2000 <0.0152 0.019

08/01/2000 <0.0141 0.019

12/11/2000 0.0143 0.020 [

12/12/2000 0.0092 0020 |0

12/13/2000 <0.0120 0.020 @l

12/14/2000 <0.0087 0.020 |:

12/15/2000 0.0120 0.020

12/16/2000 <0.0036 0.020

12/17/2000 <0.0036 0.020

08/26/2001 0.017 0.021

08/27/2001 <0.0096 0.021

08/28/2001 <0.0085 0.021

08/29/2001 <0.0094 0.020

08/30/2001 <0.0123 0.021

08/31/2001 <0.005 0.020

11/25/2001 <0.0044 - e

11/26/2001 <0.0119 0.02 3

11/27/2001 0.0137 0.019 e

11/28/2001 <0.0089 0.019 ~&

11/29/2001 | 0.0132 0.02 7

11/30/2001 <0.0043 0.02 =

12/09/2001 4] <0.0042 -

12/10/2001 | <0.0042 -

12/11/2001 2| <0.0104 |STEnl -

12/12/2001 <% A 00128 1T0.02474E 0.02

12/13/2001 |+ G| <0.0088 | 501002434 0.02

12/14/2001 0.0134 10.024. 35 0.02




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

March 12, 1998-August 9, 2002

Date f@%ﬁ%ﬁ@ “%1| Towerbrom | PCL-401  [CE=363%| Cuprostat- H-]
$hypochio 3 . SEREEY PR 5
b mg/LTRC (Efng/sy  mg/l  [sime/Lis|me/L Azole| GRg/TE
4 ¥/Phbsphate.2| Copolymer |[MDMAD' :«.%ﬁé’fi}&

01/02/2002 |4 <0.0079 |&% 0.02 #£0.0067 - |

01/03/2002 <0.0042 0.014 - ’

01/04/2002]: 0.0124 0.014 -

01/05/2002 <0.0042 - -

01/06/20021% <0.0042 - -

01/07/2002 < 0.0089 0.014 - vy

02/24/2002[¢ <0.004 - - e

02/25/2002{: <0.004 0.023 - :

02/26/2002 0.0143 0.023 -

02/27/2002 <0.0041 0.023 -

02/28/2002 <0.0041 0.008 -

03/01/2002 <0.0041 0.008 - -

05/05/2002 - - - \

05/06/2002 - 0.02 -

05/07/2002 - 0.02 -

05/08/2002 - 0.019 -

0570972002} - 0.02 -

05/10/2002 - 0.019 -

08/04/2002 <0.0058 - -

08/05/2002 <0.0058 0.018 -

08/06/2002 0.0092 | 0.018 -

08/07/2002 <0.0107 |£450.055; 0.019 -

08/08/2002 <0.0061 [£%70.055%%|  0.019 -

08/09/2002 0.0152 550,054 0.018 -

15



PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Sequoyah Nuclear Plant Effluent (SQN), Outfall 101, August 6-13, 2002.

Test Sample ID Temperature ( °C) Dissolved Oxygen (mg/L) pH (8.U)) Conductance | Alkalinity Hardness Total Residual
Initial Final Initial Final Initial Final (umhos/cm) (mg/L CaCO;) (mg/L CaCO,) | Chlorine (mg/L)
Pimephales Control 245 249 81 76 805 7.73 308 64 87
promelas 243 - 2471245 -252| 78 - 83 73 - 81 802 - 807|761 - 802 301 - 317 63 - 66 85 - 89
10 98% 245 249 82 75 807 768 293
244 - 2471245 - 252} 80 - 83 73 - 82 | 802 - 809|756 - 803 | 285 - 302
2% 24,6 249 82 74 806 768 282
245 -2511246 -253) 80 - 83 68 - 82 {801 - 810|755 - 806] 274 - 201 ¢
439 247 249 82 74 805 763 260
245 - 2511246 - 252| 80 - 84 68 - 81 | 800 - 810|752 - 790 250 - 273
729% 250 249 82 73 . 804 764 231 -
245 - 253|244 -252| 80 - 84 67 - 82 [ 797 - 810)7.53 - 794 222 - 237
100% 251 249 83 73 802 7 64 202 73 86 <010
245 -256[245 -252] 81 - 84 67 - 82 1794 -810]752 - 801 193 - 211 69 - 78 83 - 87 | <010 - <00
Intake 249 249 83 75 800 768 205 n 84 <010
245 -255]1245 -25.1] 82 - 84 71 - 83 [ 787 - 809|757 - 802 192 - 215 69 - 73 79 - 89 | <010 - <010
Ceriodaphnia Control 245 249 8.1 82 805 808 308 64 87
dubia 242 - 2471245 - 2521 78 - 83 80 - 84 (802 - 807|802 -817] 301 - 317 63 - 66 85 - 89
1098% 246 249 82 82 807 809 293
243 -2491245 -252] 80 - 83 80 - 83 | 802 -809)803 - 819 285 - 302
22% 246 249 82 82 806 808 282
244 - 250|245 -252( 80 - 83 80 - 82 | 801 - 810802 - 818 274 - 2901
43.9% 248 248 82 82 805 810 260
’ 246 -253{244 -252{ 80 - 84 81 - B2 | 800 - 810805 -819| 250 - 2713
22% 249 248 82 82 804 809 231
246 - 2551245 -252| 80 - 84 81 - 83 |797 - 810[802 - 818 222 - 237
100% 250 248 83, 83 802 81! 202 71 84‘ <0.10
246 - 2561243 -2521 81 - 84 81 - 83 |794 - 810) 800 - 821 193 - 211 6 - 713 79 - 8 | <010 - <010
Intake 249 24.7 83 82 800 807 205 1 84 <0.10
244 - 25201243 - 252 82 - 84 81 - 84 | 787 -809(799 - 815] 192 - 215 69 - 73 79 - 89 | <0.10 - <0.10
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PHYSTCAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for the Pimephales promelas Test, Sequoyah Nuclear Plant Effluent (SQN),

UV Treated Outfall 101, August 6-13, 2002.

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U)) Conductance| Alkalinity | Hardness | Total Residual
Initial Fal Initial Final Initial Final {pmhos/em) | (mg/L CaCO,) | (mg/L CaCO,) | Chlorine (mg/L)
Pimephales Control 24.5 249 8.1 7.5 8.05 7.72 301 64 87
promelas 243 - 2471244 - 253/ 79 - 82| 71 - 83|79 - 8.08/7.62 - 803|296 - 311 63 - 66 | 85 - 89
10.98% 24.7 24.9 8.1 7.5 8.04 7.73 293 ‘
244 -249{244 - 2541 79 - 82| 7.1 - 83 17.98 - 8.08]7.59 - 8.02| 284 - 306
22% 24.8 24,9 8.1 7.5 8.04 7.70 280
246 - 251|244 -252| 79 - 83 (72 - 83 |798 - 8.08]7.60 - 7.99( 272 - 294
43.9% 24,9 24.8 8.1 7.4 804 7.68 . 258 -
247 - 253(244 - 252179 - 83 ] 68 - 83 1798 - 8.08|7.54 - 8.02] 245 - 269
72% 25.1 24.8 8.1 7.4 8.03 7.69 229
24.7 - 2541244 - 252|179 - 82| 6.7 - 83 (797 - 808|756 - 8.04) 220 - 238
100% 25.1 24.8 8.1 7.5 802 7.73 201 73 86 <0.10
24,7 - 2541244 - 252 78 - 83| 72 - 841796 - 8.09]7.58 - 802 193 - 209169 - 781 83 - 87 (<0.10 - <0.10
Intake 25.0 24 8 8.2 7.5 7.97 7.70 199 71 84 <0.10
246 - 2551244 - 25.1| 79 - 83| 72 . 83 17.75 - 8.07|7.56 - 8.04] 190 - 212169 - 73179 - 89 [<0.10 - <0.10
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Sequoyah Nuclear Plant Biomonitoring
September 6-13, 2002

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets



BIOMONITORING CHAIN OF CUSTODY RECORD

Page 1 _ of 1

Client: TVA

Project Name* TVA SQN

P O. Number: PO BOX 2000

Fucility Sampled: SEQUOYAH NUCLEAR PLANT

Phone: 828-862-8193

NPDES Number: 0026450

Fax: 828-862-8195

Collected By: WANDA ALLEN

Research Building

Environmental Testing Solutions, LLC

I Ecusta Road, Brevard, NC 28712

¢ FedEx

Delivered By (Circle One):

Other (specify):_

UPS Bus Client

General Comments:

Container )
Field ldentification / Grab/ Ship Collection Date/Time Number & Flow Rain Event?
Sumple Descnption Comp | Temp ( Volume | (MGD) (Mark as Appropriate)
Collecled
Start End If Yes, No Trace
Inches
1247 8/5/02
-101- ( %rd _
SQN-101-TOX comp | 4| sy | 097 2(2.50) v’
8/5/02
SQN-INT-TOX coni 4 8/4/02 1(2.5
Q P (256 __| //56 @3¢) -
Sample Custody ~ Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
—
ey (Al fi/s//u /S577) Fed ext of- 05-02
/
08-0b-02 HKeKwpno— ETS 08-0o -0z JOHO

Fed -2

-

Instructions: Clients should fill mn all areas except those in the “Laboratory Use”
sample 15 36 hours [tom the time of collection, Therefore, please collect und shi
Samples shipped ovemight on Friday via FedEx or UPS must be marked for Sutur

block. Biomonitoring samples are preserved b

y storing them at 4°C and shipping them in ice. The hold time for each
p in such a way that the laboratory will receive the samples with ample time to initiate testing within that time frame.

day delivery or they will not arrive until the following Monday.




BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1
Client: TVA Environmental Testing Solutions, LLC Delivered By (Circle One);
Project Name: TVA SQN Research Building (FedEx) UPS  Bus Client
P.O Number: PO BOX 2000 I Ecusta Road, Brevard, NC 28712 Other (specify):

Facility Sampled SEQUOYAH NUCLEAR PLANT

NPDES Number: 0026450

Collected By: WANDA ALLEN

Phone: 828-862-8193
Fax: 828-862-8195

General Comments:*

Container )
Freld Identification / Grab/ Ship Collection Date/Time Number & Flow Rain Event?
Sample Description Comp | Temp. ( V‘l),ll"ll'—:j - (MGD) (Mark as Appropriate)
Collect
Start End If Yes, No Trace
Inches
] 8/7/02 4
SQN-101-TOX comp | 4 816102 G237 i
; 8/7/02 |
SQN-INT-TOX [ comp | 4 | s/6/02 \7&—;}5 e, V4
S —a

Sample Custody - Fill In From Top Down

Relinquished By (Signature)- Date/Time Received By (Signature): Date/Time
%{é& 47 2/7/yz /520 Fenex 08-01-07
Febex. 08002 HAMhonans eTs 08-o&-02 1125

~

Instructions: Clients should fill in all areas excepl those in the “Laboratory

sumple is 36 hours from the time of collection Therefore, plea
Sumples shipped overnight on Friday via FedEx or UPS must be

se collect and shi
marked for Satu

Use” block  Biomonitoring samples-are preserved by storing them at 4
p in such a way that the laboratory will receive the samples with
rday delivery or they will not arrive until the following Monday.

°C and shipping them in ice. The hold time for each
ample time to initiate testing within that time frame,




BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1

Client: TVA Environmental Testing Solutions, LLC Delivered By (Circle One):
Project Name: TVA SQN Research Building @ FedEx ) UPS Bus Client
P.O. Number: PO BOX 2000 1 Ecusta Road, Brevard, NC 28712 Other (specify);__

Phone: 828-862-8193 General Comments:

Facility Sampled: SEQUOYAH NUCLEAR PLANT

NPDES Number: 0026450 Fax: 828-862-8195

Collected By: WANDA ALLEN

. Contuiner .

Field ldentification / Grab/ Ship, Collection Date/Time Number & Flow Rain Event?

Sample Description Comp | Temp ( Volume | (MGD) (Mark as Appropriate)
°C) Collected

If Yes, No Trace
Inches

Stant End

/33 8/9/02
SQN-101-TOX comp | 4 8/8/02 | (232 22 5g) A v
£2.32

13322
[}
SQN-INT-TOX | comp | 4 [ sgop | 8902 [ | 2.50) W, e

(30 [zo3>

Sample Custody - Fill In From Top Down

Relinquished By (Signature): Date/Time Received By (Signature): Date/Time

77 Shbr [pys | el 2x o

Fg{ex 08-10-0Z. KeAMenan  £73 06-10-02  [65]

Instructions* Clients should fill in all areas except those in the “Laboratory Use” block, Biomonitoring samples are preserved by storing them at 4°C and shipping them in ice. The hold time for each

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

Page 1ot 8
Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002 Method 1000.0)
Species: Pimephales promelas
Client: “TYA
Facility: Pt
NPDES #: TN 00264S0O
NoNTREeATED
Dilution preparation information: . L Comments:
MHS batch: 6+2302 [0%-05-0Z [ R-61-07
Ditoapp (S | Jpa® | zz 434 | 72 | /00
Effluent volume (ml) |4t 4 330 S | 1080 | 1500
Dl vohme L) |336.3 | 1170 | 8415 420 | O
Test organism information: .- Test information:
Organism age: . RS oD 23.5-J(5 | Randomizing template;
Date and times organisms OS02. loxg ToO Incubator number:
were born between: q& [230- ISegS 3 HST] - Z
Organism source: PSS PavH Of0S-0Z. Artemia lot number: Be2204
Transfer bowl information: | pH = Temperature = Oven temperature: 10ty C
17,99 24-8'C_| Drying time: oS
Dadily feeding and renewal information:
Day Date Morning feeding | Afternoon Teeding | Test initiation, renewal, Analyst
time time or termination time
* |orowor| ———df lezo IS0z A
! ororer|  1ome o 446 N
2 lagetor| o2z 3o ISCO G\"
3 08-09-02 1037 kdo 104 A
¢ loko-0z 41 17Se 1so0 J(
5 | o%it-02 1000 YY) HS b A
S JRiz0z | oan S (443 A
7 | os13-02 —& 42z A
Control information: Acceptance critena Summary of test endpoints:
% Mortality: 0% $20% 7-day LC50 21In07
Average weight per larvae: 0. 8Y, 2> 025 mg/larvae NOEC 100%.
LOEC 21007
Chv 21007
1C25 > 1007




rironmental Testing Solutions, LL.C Pagelotys

Species: Pimephales promelas ’
Client: SEQUCIAH - NONTREATED Date: __ 08-0-0Z

\
Survival and Growth Data _
Day CONTROL 10.987. 227
A B C D E F G H I J K L

olo |10 0l 0070 20) 70|70 |70

! io |0 |10 jto o000 | 70| /0|0 |00
2 ol /0l70 |70 70170 {70 /07070 |70 |/0
3 ol lmwlmlmliolioliw])o]to] 1610
) ol lolole o {iolio]iolio]rd]©
3 o1l 1o lmofio | |1Ofi0 {10 |10]10

6 o o lio o ladl ol ol lio | {010

o | 10| 10| | g e | o)l | |n
A-me:ighézg)% N.m . s.o\'), “L‘.\’O Han \A;\\U \‘\.w\ \.\‘\o\‘\ \6'018 \\\% \5‘@% \c\ﬂ\é [“‘513

B = Pan + Larvae weight (mg) um 1'1,0\ M 'L‘x'é\' J’“ﬁ A 1“.9’ L‘L./‘c\ ’Ul‘e\ 1}.\6. 1’31 wﬁ
Larvac weight (mg)=A-B .'-\53'1:“8 E:\# q,ulB s;vs" .oi{' b.\“ls 1.U07‘ 1‘$‘\ 1.‘47, u'.{§ ‘%0'\

7

Calculations and data reviewed: %

Comments:




onmental Testing Solutions, LL.C

4 UA/Y @ wa -

Species: Pimephales promelas
Client: SeQueNAR  NONTREATED

? Survival and Growth Data

Day

2%

{007

43.9%
N |oO

Q R

S

T

/01/0

10 | /0

/0 | O

/0

/0

10 /10

101/0

10 |10

10

10

10 | /0

(0| /10

{010

[0

[0

/10 | /0

/0| 10

J0 | /0

/0

/0

/10 1(0

/01 10

(0 |10

(0

/0

/16 |10

10 | /0

(0] /0

10

/0

6

{0

7

/o

A= Pan weight (mg)

o

Y

B = Pan + Larvae weight (mg)

\
no

Larvae weight (mg)=A-B

Comments:




g+ e vasacu L1 ESULE doiunons, LLC ) Pagedot 8

Species: Pimephales promelas

Client: Sg@ngﬁet{— NONTRLATED Date: 68-0b- 07
' Survival and Growth Data
Day 190‘7. | NTAKE.
Y Z AA | BB
0
e frofmolio
! 10 1/0 |10 |10
2

Jo | /0]|/0 | {0

3 o |to 1o 1D
) 2]l |o
: 10| 10| 10]10
S . lio |00 |0
7 - 10 110 {10 |10

A= Pan weight (mg)

Al A% | ot |g vt
i B = Pan + Larvae weight (mg) 1’5.\\ ﬁp‘b ’tb‘p ﬁr‘b‘b
Larvae welght (mg)=A—-B E‘.M 1.?"1 ,“0'35 1bgﬂ

Calculations and data reviewed. , ) s

Comments:




Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1000.0)

Species: Pimephales promelas

Quality Control

Verification of Data Entry, Calculations, and Statistical Analyses

Cllent: TVA Sequoysh Nuclear Plant, Nontreated
Test dates: May 7-14, 2002 ’ [
Project number: 324 Revedwed by: A L hf~—"
4
Concentrstion (%) Replicste Tnitial number of JFinal number of larvae | A = Pan weight B = Fam ¢ Larvae | Larvae weight (mg) | Welght/ Initial sumber | Meaa swrvival | Mean weight (mg) Caethclent of Parcont reduction frem.
tarvae (my) welght (mig) =A-B of larvae (mg) (%A variation (%) csatrol (%)
A 10 10 14 637 22090 7453 0.745)
B 10 10 15012 22810 7.798 07798 -,
Control 1000 08406 ~ 11. Not applicable
ontre C 10 10 14660 23390~ 8730 08730 17 ¢
D 10 10 14917 24 560 9643 09643 .
E 10 9 14916 20250 5334 05334
10 98% F 10 10 14 604 20 650 6086 0 6086 915 0.6439 153 134
G 10 10 14 687 21360 6673 06673
H 10 10 15078 22 740 7662 07662
1 10 10 14999 22 540 7 541 07541
2% J 10 10 15008 22150 7142 v 07142 1000 0.71361 121 124
K {0 10 14915 23370 8 455 Q 8455
L 10 10 14573 20880 6307 06307
M 10 9 14948 21,780 6 832 06832
39% N 10 10 14 648 20 830 6182 06182 915 0.6440 87 2114
0 10 10 15057 22030 6973 06973
P 10 8 15016 20790 5774 057174
Q . 10 10 14 988 24360 9372 09372
7% R 10 10 14 575 21 760 7185 07185 1000 0.7898 146 60
S 10 10 14 801 23 030 8229 0 8229
T 10 10 14 705 21510 6 805 0 6805
U 10 10 14713 22240 7521 07527
v 10 10 14 567 21 860 7293 07293
100% 1000 07138 3 A
* W 10 10 15030 22.230 7200 07200 61 151
X 10 10 14799 21320 6521 06521
Y 10 10 14916 23110 8 194 08194
Z 10 10 14 963 22 830 7 867 0 7867
100% Intak 1000 0.792
o fnlake AA 10 10 15067 73000 7993 07933 91 26 58
BB 10 10 14 631 22320 7689 07689
H MSD = Minimum Significant Difference
Dunnett's MSD value: 0.1486 PMSD = Percent Minimum Significant Difference
PMSD: 17.7 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be
declared statistically significant in a whole effluent toxicity test Onaverage,a significant difference occurs for Environmentat
Intake: Testing Solutions, LLC chronic toxicity tests when a toxicant reduces Pimephales growth by 202% from the control {(determined
Duanett's MSD value: 00979 Lowes PMSD bound determined by USEPA (10th percentile) =9 4%
PMSD: 116 Upper PMSD bound determined by USEPA (90th percentile) = IS%

USEPA. 2000 Understanding and Accounting for Method Variabitity in Whole Efflu

l

Protection Agency, Cincinnati, Ol

The lower and upper bounds were,calculated by the USEPA using 205 tests conducted from 19 laborstories for Pimephales growth
in chrom¢ reference toxicant tests

cnt Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-$33-R-00-003. US Environmental
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Environmental Testing Solutions, LL.C

Statistical Analyses

Larval Fish Growth and Sarvival Tut-?7 Dey Geonth

Start Dux v T ITr PpFRCR Sample I TYA Sequoyah Nuclesr Plant - Owefall 101
End Dusc v Lab D ETS-Eav, Testing Sohuons Saple Typx Nontreased
Sample Date: Prowcok: EPAF 91-EPA Froahwaser Tent Specrec PP-Pivephales pronels
Conenents:
Cone-% 1 1 3 &4
DLControl 0.7453 1798 0870 €.9643
10.9¢ 05334 0.6086 , 0.6673 0.7662
n 07541 ane 03455 08307
439 0.6832 05182 06973 0714
n o 0.7188 04229 0.6305
100 0757 07291 4200 ass2t
%
“Transform: Untrassformed Taded Lsowaic
Cooo-% Mesn N-Mesn Mean Min Max CV% N -Seat Critieal MSD Mesn NeMean
D-Lontol 0 8406 10000 08406 0.7453 0.9643 um 4 0.8406 1 0000
*10.93 0.6439 0.7660 0.6439 0.5334 0.7662 11260 4 319% 2410 0.1485 0.7035 0.8392
- n 0.7161 08757 0.7361 0.6307 08455 12120 4 1604 1410 0.1486 0.7055 0.8392
419 0.6440 0.766t 0.6440 05774 06973 728 4 J188 2410 0.1485 Q.7055 08392
n 0.7398 09395 07398 0.6805 =~ 09172 14594 4 0.324 410 0 1486 07055 083902
100 0.7135 0.8488 0.7138 0.4521 07527 6.054 4 2,061 2410 0.1485 07055 08392
Auxiliary Tests Statketic Critcal Skew Kurt
Shapuo-Wilk's Test indicaces normal distnbusion (p > 0 01) 0.943176542 0884 02381352782  -0.T3585716
Banderts Test indicates equal vanances {(p = 0 87) 3 130229428 15 08631706
Hypothetis Test {1-tail, 0.05) NOEC LOEC Chy TU MSDu MSDp MSB MSE F-Prob daf .
Dunnests Test 100 >100 1 0.148617397  0.176799783 0024719414 0007605681 0028946454 5. 13
Linear tnterpolstion (30 Resamples)
Point Yo sD 93% CL(Ezp) Skew
Kose 3418 10 150 150 13497 8.6024
1IC10* 6.330
ICtse 10245 10
€W >100
125 >100 a9 1
1C40 >100 1 08 4
150 »100 07 ]
* ixbicates IC esuraae lest dun the lowest condentranon 08
- a -
»
-3
0.5 4
< % ‘
& 947
03 4
02d . aemel <
; ol Ceu et
00 4 . . . . -
0 20 40 60 80 100 120
' Dosa %
Dose-Response Plot
12

= 083
5 L 1-tal, 0 05 leve!
gos‘ L of sigruficance
R -y
a
~ 04 ]
]
0.2:
b
1]

*1098 |
22 J
‘439 J
72 ]
100

D-Controd

sqn_08-06-02dataxls
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Environmental Testing Solutions, LLC

Statistical Analyses

Ay

Larval Figh Growth sad Sarvival Test-7 Day Growth
Seart Date: 8/6/02 Test D PpFRCR Sample [D TVA Sequoyah Nuclesr Plant - Intake
Eod Date: 8/1302 Lab ID ETS-Eav Tesung Solutons Sample Type Nontreated
Sample Date Protocol EPAF 91-EPA Freshwater Test Species PP-Punephales promelas
Comments
Cone-% 1 2 3 4
D-Coutrol 07453 07793 038730 09643
100 03194 07867 07933 07689
Transform- Untransformed 1-Taded
Conc-% Mean N-Mean Mean Min Max CV% N t-Seat Crdcal MSD
D-Coatrol 08406 10000 03406 07453, 09643 nmn 4
100 07921 09423 07921 07689 03194 2642 3 0963 1943 00979
.
Autiliary Tesss Stanstic Cnacal Skew Kurt
Shapuro-Wik's Test indicates aormal dismbuton (p > 0 01) Q962719679 0749 0560729505 1122114493
F-Test mdicates equal vanances (p = 0 03) 22 16693497 4746834564
Hypothess Test (1-tad, 0.05)
Homoscedasuc t Test inchicates no nignificant differences

sqn_08-06-02data.xls



Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002 Method 1002.0)
Species: Ceriodaphnia dubia

Date Time  Analyst Client: JYA
Teststart [ o2 o0z | y2iel T A Facility: SeQuIAR Nociene AANT
Testend | 50.13.02 | . I4te | & NFDES # -1\ h2dS O
Dilution preparation information: Comments:

Dilution prep (%) 0WAF | 22 T BT 93 ]
Efuent vohume (ol) Vign T | ®y LS55, S [ 1620 0
Diluent votume (ail) S.SN6 | MiS 920 | 0

Test organism information: Test information:
Organism age: <24-HowtS ot Randomizing template: | ZygpLe.
Date and times organisms | gt.og Oz, 'ST3% TO M2 | Incubator mumber:
were born between: o 2
Organism source; 01-20-02 A-D YCT batch: ARS [08-0]-02
Transfer bowl information: PH=&.30 Temperature = T | Selenastrum batch: A 3-0r02
CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O] O 0 1|0 | o 0 Q| O Q1 O
Adult mortality | U _ L— [ L= ] =
2 Yomgproduced | o~ T A~ ®) O10 |16 ©lo o
Adult mortality L) I N I e e | U] LU
3 Young produced O (@) s Q S O 3 O O O
Adult mortality U L (W . — il D B S I
4 Young produced S |4 O q @) |8 (@) q S
Adult mortality O w | W | I -
S Young produced -1 g 10 12. q 2 I l | I q Cl!
Adult mortality | — T el I S | P
6 Young produced O 10O ‘&) &) < @) K¢ @) O
Adult mortality [ I s U ] L [y
7| Youeprodued | 1S | 3 |, o v id T1Z [ 171 1dT 13
Total young produced 27 2% = 8 52 2& ZLl 20 32 o 30
Final Adult Mortality (S I S | e _— | L
X for 3" Broods Xl X IV T T o T 5= Pl - ><_

Calculations and data reviewed:

Test Renewal, F eeding, and Incubator Location Information
Mon Tue Wed Thu Fri Sat Sun
Date a-I'z - -0l kot cpA 010 oe-tl
Time e 12 i 1210 12eg  12¢v1 1222
el wl Gl
SL};irtion 2 & = _SL * B

Control information: Acceptance critena Summary of test endpoints:
% of Male Adults: Jo Y/ $20% 7-day LC50 210%,

% Adults having 3™ Broods: 1607, 280% NOEC [Toe A

% Mortality: 7. $20% LOEC > 1007
Mean Offspring/Female: 2¢.d 2 15.0 offspring/fermnale | CRpy >100%

% CV: 447, <40.0% IC25 21007,




Auruvaicuuu 1esung dolutions, LLC PageZoty

Species: Ceriodaphnia dubig

Date: _ 08-0lr 02
Client: _SequmAR ate
CONCENTRATION: _]0.98,

Survival and Reproduction Data
- ' Replicate number
Dxy 1 2 3 4 5 6 7 s 9 10
1 Youngprodueed | o~ T o | A ol Al o 01016 Ipn
Adult mortality LT [ C | U] |- L Y
2 Youngproduced | ¢ O 01Ol Ol o] ol © Olo
Adult mortality O | (R (. [ I -
3 Yomgproduwed | & (5 | g Fa) O |0 ] oTo lo
Mtmertty | O [ U Ll | U O
el dl e To Ao Ts oI o)
Adult mortality T v o | o | = ] O |
s Young produced g 10 w2 [ itz & 12| Ol
Adult mortality w [ — L_.. o | U O — L
3 Yomgproduced [N | .3 |63 O .l O] o112 o 1S
Adult mortality [ w | v | | o L (. L
7 Young produced | |{] 1042 T 18 |t 31171 O
Total young produced 21|36 |H 32333 |31 A |3 |3l
Final Adult Mortality - L L] L S I I | Y I ) [
Concentration:
% Mortality: 5‘?0
Mean Offspring/Female: = P
% Reduction from Control: | - 10,97 |
Calculations and data reviewed: _d{_
CONCENTRATION: lgz ‘ Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced 0 ) 0 0 0 O o) 0 [0 (o)
Adult mortality LlL LT U T T CTr oo | B .
2 Yomgpodeed | 5 [ 5 | & 10 Ol Olo 10 To ln
Adult mortality [ . [ . (- Ll O]
3 Young produced O (@) Y o) S 0] b @] O O
Adult mortality CT | C |l Ll O] C
4 Young produced [ o (@) Y O Y O 2 l—{ &
Adult mortality - w Lo O D S Ll L
5 Young produced &£ 10 q 10 ? IO VIO 9 /1]
Adult mortality J - | |- ] w (. | - | . _ _
6 Young produced OO L O (@) @) (@) (@) @] @]
Adult mortality | w ] C | - | - o L
7 Young produced [} Y O o {17 / 12 W 19 IE
Total young produced 20 29 30 3l 3 2 &‘ 29 32 27 3 l
Final Adult Mortality | U | W g ey _ L_ | - |
Concentration:
% Mortality: @a
Mean Offspring/Female: 29.71
% Reduction from Control: -4.67

Calculations and data reviewed: QQ



Species: Ceriodaphnia dubia

Client: __SeQUNAR Date: __0f-002
concenTRaION: 4897, Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Yogprodweed | | 06 | O Ol Ol ol plolglo
Adult mortality Lol I S I B > e | L |
P Yomepodued | S| S|l OSIO T OO IO O 10
Adult mortality - | ey . L. Ll O
3 Youngproduced | 5 | ol o 1S Ol OO0 [T [0
Adult mortality | GEURN DA U N U I | W — | ] L]
4 Yagprodueed | L | LIS [S T Ol s | 3 CH RS
Adult mortality (W | S . w | O — L I W
5 Youngproduced | s | £ ol & [z Tl 121121 1 110
Adukt mortality T ol et ey [N ) W D W N S
6 Young produced O o] @) a K7 (&) o Q o o
Adult mortality | 1_ |l ol - | = [ —
7 Yougprodueed | |qQ | 14 [l [y J O T4 (8 [l 14 | IS |
Total young produced 34 |26 |3 |30 |33 a3 | 33 | 32 3z |30
Final Adult Mortality (- [ — | ] L O ] | -
Concentration:
% Mortality: (oA
Mean Offspring/Female: EK
% Reduction from Control: | - 10,7
Calculations and data reviewed: d\__
CONCENTRATION: ;72‘_7" Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Youngproduced |~ | () @) ol ololo aQlo |0
Adult mortality 'S L | U (I - | L - | S I
2 Young produced O ) O O O O O O D O O
Adult mortality LS 0 B R (S -
3 Young produced O]l 0.7k [8) S O O O 10 Q
Adult mortality | S - - | ] U O L] C
T [Yomgmaew | [ [ [0l 5]
Adult mortality — U U] - | Ul O o L
5 Young produced 0 /0 q 13 ] I 1() O 13 ? Il
Adult mortality [ ) R U T T e -
6 | Yomeprodueed | O] O [ IF ] 0 [US O [IR] O O1lk
Adult mortality [ L (W L, [ | | S— | I |- |
7 Young produced 77 l & 0 20 [a) ] 19 17 11 T 0
Total young produced 31 32 33 37 3] 3l | 36 6({ 3l ,3‘2.
Final Adult Mortality L LS NN VS WO L N .
Concentration:
- | % Morality: foy 4

Mean Offspring/Female: 32.8
% Reduction from Control: | =I1S-$ %
Calculations and data reviewed: 94




Species: Ceriodaphnia dubia

Client: __SequmAH Date: 08-06-02
CoNCENTRATION: _/(XY7, Survival and Reproduction Data
Replicate number
Day 1- 2 3 4 s 3 7 8 ] 10
1 Young produced 010 0 ol O (@) (@) oM Ke)
Adult mortality o (. [ Jﬁ L -] - .
2 Youngprodneed | ~ | ol CQlolo|lolo 1o
Adult mortality Ul T T T T O L S . (- {
3 Young produced O] O O i (o (@) O Q16
Adult mortality Lo L I O (- .
4 Yougproduced | & | 5 1 o6 L]l Ol s 19
Adult mortality L v Ul o | U |« | R e
5 Young produced TR D13 J1i] 12 =z 14 | 1l 1O
Adult mortality [ T | = T D . (W | L I W
6 Young produced | )1 = ) Ol o (@) (& O] O
Adult mortality |t I WISY R e S L T [ B
7 Young produced O 2|20 | \S |1 20} 1| 21 |1 q
Total young produced 32|38l |34 |35 |31 |37 |38 |35 |3 |33
Final Adult Mortality _ —_ | (- | . L |
Concentration:
% Mortality: O%
Mean Offspring/Female: 34.2
% Reduction from Control: | ~20.4%,
Calculations and data reviewed:

CONCENTRATION: /__MZ /NTRKE

Survival and Reproduction Datq

. Replicate number
Day * 1 2 3 4 5 6 7 8 9 10
1 Young produced @) o) o) '®) e O @) O O ()
Adult mortality Ll Ll CTUC | Ll Ul T C o
2 Young produced s O O O O O O O O Q
Adult mortality | — |- L — w | U |V . (-
3 Young produced O o) o [P Q QO Y @) 0 @)
Adult mortality | Cl o | - | | -
4 Young prodaced S L l.( l.{ iy L’ O q ANK e
Adult mortality | O O O O L T I I e
5 Young produced & q | q o 7 | L I g
Adatmorntality | | U U [ L U o [y
3 Young produced 1S O O 14 ) 1] O 0 O l j
- Adult mortality | N I P L Ll | ; _
7 Young produced 7—5' 14 3 14 Q 1 Z o | IS Q
Total young produced 28 28 25| 3D 2 S| 27 2o 26 30 S {
Final Adult Mortality L |- _ | [ | N [ (= [
Concentration:
% Mortality: a i 'y
Mean Offspring/Female: 2.6
7 Reduction from Control: | 2.7

Calculations and data reviewed: }‘



Environmental Testing Solutions, LLC
Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1002.0)
Species: Ceriodaphnia dubia

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

Client: TVA Sequoyah Nuclear Plant, Nontreated .
Test dates; August 6-13, 2002
Project number: 405 Revelwed by: ’[W
Z
Concentration Replicate number . Survival Average reproduction /Coclicieat of | Perceat reduction from
variation (%) coatrol (%)
(%) 1 2 3 4 5 6 7 P 9 10 '( %) (ofl‘sprlng/fcmnlc)
Control 27 25 28 32 28 24 30 32 28 30 100 284 9.4 Not applicable
10.98% 27 36 " 34 32 13 31 3 29 31 31 100 315 80 -10.9
22%, 30 29 30 31 31 28 28 k] 27 3 100 299 55 4.6
43.9% 34 26 31 30 3 33 33 32 32 30 100 314 74 -10.6
2% 31 32 33 37 31 31 36 34 31 32 100 32.8 6.7 -15.5
100% 32 3 34 35 31 37 38 35 36 33 100 342 7.1 -20.4
100% Intake 28 28 25 30 25 27 26 26 30 31 100 276 ' 7.9 28
tfall 10]; MSD = Minimum Significant Difference
nneft's MSD value: 2.372 PMSD= Percent Minimum Significant Difference
ISD: 8.4 PMSD is a measure of tes precision. The PMSD is the minimum percent difference between the control and treatment that cag be declared statistically
significant in a whole effluent toxicity test, On average, a significant difference occurs for Environmental Testing Solutions, LLC chronic toxicity tests
ke; when a toxicant reduces Ceriodaphnia reproduction by 11.8% from the control,
. i th i =
nett's MSD valye: 1.889 Lower PMSD bound determined by USEPA (10% percentile) = 119,
sD: 6.7 Upper PMSD bound detenmined by USEPA (o0* percentile) = 37%,
The lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 laboratories for Ceriodaphnia reproduction in chronic

reference toxicant tests,

PA. 2000, Understanding and Accounting for Method Veriability in Whole Efffuent Toxicity Applications Under the National Pollutan; Discharge Elimination Program. EPA-833-R-00-003, US Environmental
<tion Agency, Cincinnati, OH,
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Environmental Testing Solutions, LL.C

Statistical Analyses
Cerjodaphnia Survival and Reproduction Test-Reproduction
Stars Dz 2602 Test O C4FRCR Sample D TVA Sequoysh Nuclesr Plant, Outfall 101
End Date: 813,02 Lab D ETS-Eav Testmg Sohushons Sample Type: DMR-Ducharge Mouitoring Report
Sample Dutec Protocol: EPAF 91-EPA Frearwater Test Speces CD-Cenodaphma dubia
Comments
Cone-% 1 2 3 4 s [ 7 3 > 10
D-Coatrol 27000 25000 28000 32.000 28 000 24000 30.000 32.000 28,000 30.000
1098 27.000 36 000 34.000 32.000 33.000 31.000 31.000 29 000 31.000 31.000
2 30000 29.000 30 000 31,000 31.000 28.000 28000 32000 27.000 31.000
439 34 000 26 000 31.000 30 000 33000 33.000 33.000 32.000 32000 30000
7 31,000 32,000 33000 37000 31.000 31.000 36 000 34 000 31.000 32.000
100 32.000 31.000 34000 35.000 31.000 37.000 38.000 35000 36 000 33.000
3\
Transform: Untransformed 1-Talled Isotonic
Cone-%% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Conrtrol 28 400 1 0000 28400 24000 32000 9419 10 31333 1.0000
1093 31500 11092 31.500 27000 36 000 7954 10 <2938 2287 293N 31333 10000
n 29 700 10458 29700 27000 32.000 5510 10 -1253 2287 2312 31313 1.0000
429 31400 11058 31400 26 000 34 D00 7385 10 -2.892 2237 2372 3133 10000
ke 32300 11549 32300 31000, = 37000 6710 10 4241 2287 2372 31333 1.0000
100 34200 12042 34.200 31000 38 000 7136 10 -5.591 2.87 3In 31333 10000
]
Auxiliary Tests Statistic Criteal Skew Kurt
Kolmog D Test normal {0 {p>001) 0.561091602 1035 012299514 024073858
Bartletr's Test indicates equal vanances (p = 081) 2272905827 1508631706
Hypothens Test (1-tail, 0 05) NOEC LOEC Chy TU MSDu MSDp MSB MSE F-Prob af
Dunnetr's Test 100 >100 t 2372295457 008353153 4334666667 S331481481L 9 SE0S 5,54
Linesr Interpolanon {80 Resamples)
Pouwnt Yo 5D 95% CL Skew
1C0s >100
o >100 *
iCis >100 10
1C20 >100 09 ]
1C25 >100 N o8 ]
[lec] >100 o7 ]
1C50 >100 05 ]
@ 05
2 0al
g— R ]
-4 024 .
01
00 ¢r—t—o g + +
Qg Teet Tl ee
02 ] Tteee...
03 v v +~ T +
0 20 40 60 80 100 120
Dose %
Dose-Response Plot
Ll
354
3
30 1
- 1 1-tait, 0 05 level
85 of significance
k]
S 20
g
E 15 E
10 -
5 4
[1]

1098 |
22 ]
439 ]
72
100

sqn_08-06-02data.xis



Environmental Testing Solutions, LL.C

Statistical Analyses

. -

Cerfodaphnia Survival and Reproduction Test-Reproduction

Suart Daie 8/6/:02 TestID C4FRCR Sample [ID TVA Sequoyah Nuclesr Plant, Intake
End Date 8/1302 Lab ETS-Env Tesnng Solunans Sample Type DMR-Duscharge Monttonag Report
Sampie Daze " Prowcol EPAF 91-EPA Freshwater Test Species CD-Cenodaphma dubia
Comments
Conc-% 1 2 3 4 5 6 7 3 9 10
D-Control 27000 25 000 28 000 32000 28 D00 24000 30000 32000 28 000 30000
100 23 000 23000 25000 30000 25000 27000 26000 256000 30000 31000
Traastorm Untransformed 1-Taded
Conc-% Mean N-Mesn Mean Min Max CV% N t-Saat Critical MSD
D-Control 28400 1 0000 28 400 24 000 32000 9419 10
100 17600 09718 27600 25000 31000 7864 10 0734 1734 1389
-
14
Auxiliary Tests Staustic . Cntical Skew Kurt
Shapiro-Wilk's Test indicates normal discnbunca (p > 001) 0960157156 0368 0010531462 -0 873208308
F-Test indicates equal vanances (p = 0 54) 151886797 654108572
Hypothests Test (1-tal, 0 05)
H d t Testind no ficant diffe

sqn_08—06~02dnmx!s
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Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002

Species: Pimephales promelas

*r

Client: “TNA

Method 1000.0)

Facility: _SeQUoVAR NociepR fLANT

NPDES # TN 0q 2640

UV-Treated
Dilution preparation information: ) . Comments:
MHS batch: O1-2562 /00502 Jae-gi-aZ_
Dilution prep (%) A8 | 22 | 433 [ 772 100
uetvobme @l) | AT | 330 |658.2 [108a | 1Sc0
Diluent volume (mL) | 1235 3 117 84L.S 0
Test organism information: Test information:
Organism age: 24-Hooks o> Randomizing template: | BLUE.
Date and times organisms 02-05-02. 1026 TO 1339 Incubator number: Z
were born between: [Joo bo 1330 EST MST
Organism source: AES RecH 08-0s-07 Artemia lot number: m
Transfer bowl information: pH= Temperature = Oven temperature: o1 C
~1.99 24:8°C | Drying time: 14-HouweS
Daily feeding and renewal information:
Day Date Morning feeding | ‘Afternoon feeding | Test initiation, renewal, | Analyst
time time or termination time
0 lototor | —& 30 1s29 Al
~N
ez AT o 1So | |()
2 |otetoz| oz 130 1940 %)
> |otcd-ez 632 le40 1443 4
* w0zl gy (750 4o £l
> lapn-oz] 1000 100 436 \_\
¢ log-1p-02 o4 1638 [4s€ C‘ﬂ
7 |es-1z02 —\ 44 A
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 25 ~ £20% 7-day LC50 1067
Average weight per larvae: 01892 2 0.25 mg/larvae NOEC 1607
LOEC >100%
Chv 21007
1C25 1007
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Species: Pimephales promel;s
Client: _SequdAH UV~ Tteated

Date: C8-0b-02_

\

Survival and Growth Data
Day CONTROL 10.987. 227
A B C D E F G | H I J K | L

o tollo [to |10 |to| Ip 1o 01/ |0 | 1
' 610 lio |16 |io (s [ip] 0lte |10 |10

11| 1nlio [lo |10 /0 |10 /0 (/0o [fo | /0O
lo [1D | to 0 o[ 1D [ (D /0 ID|11D |lo 1O
1o (1o |4 o | o]0 fio |16 [ 1070 [ 70 110
o] to] @ [1o] o] io] 10| 10| a*] 100 1o
1011019 |to [to o019 | |0 10
! lo Ll |4 feo | |10 |te |07 [ 10lp [0

A= Pan weight (mé.)rteed ﬂ‘g\\ \.\f\'ﬂ )'-1355 “.‘ov 6‘\1:\ Nﬂ}a \6-01' \,\560 | ~\o"6\ ’\:‘1’\ Hfﬂg l.;,z?‘"

B=Pan+ Larvac welght (me) ry-d 13,\\3 258 %\\q i© by ¥ Nls 1;5“\% »A0 8T 1‘59“ 7’53'5
Larvae weight (mg) = A— B e[ guse W6 [t caB (ot | AL 1.5 | 893, a4, eaz 1.4k

6

Calculations and data reviewed d&_

Comments:
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Species: Pimephales prameh-zs

Client: _SegQuaNAH  UV-TReATD Date: _0R-04-02_
" Survival and Growth Data
Day 4 .9"7¢ "LZ’]. Iooz
M| N|olpPp|]oOl|R S TlU]lvIiwiXx

/0l 010170170 |70 17070 70 70| /70

/0 110 o (/ololo |16 lo | 101l 1o |10

0 (o |l [lo Jlo |10 [JO |40 Jlo Jlo |0 |/o

10 lto 1o nlrw|lolwol]/0)/6 /0| (0]ID

IS /010 /0 /0] /0] I0)/D] /D] 1O] O

1o |10 (1o | 1Oj oo (/10010 1D 10]20

° 10| fo |lo | .10 g4i ol o | 10| solr0 | 10 /0

7 IO 1 Jo | 10| QL |10 (O] 0|0 | 20|70

= Pan wei m A
A £ht (mg) 62° |0 | 080 AN |2 0 [0 | o |g 478 | 26| g 08) g ?®
B = Pan + Larvae weight (mg) L\P\\ wnp ‘L@D’& ‘Ldpﬁ ws@ 1’139 u.\b\ “L\'q\ 7,090 2&:‘“ w:\‘“\ Lo.w

Larvae weight (mg) =A-B b—ﬁo 2'2\1 5‘180 s'q‘)\ 6'2‘\ 'Lﬁs 1.‘{“) L.ﬁb .011 q.'§3 S-¢ ‘.l‘\l

Calculations and data reviewed: : ;Q

Comments:
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Species: Pimephales promelas

Client: __SequaiAH  Uy-reated

W2

Date: __N8-06-02.

Survival and Growth Data
Day (OQ7 _INTAKE, |

Y | z | AA ] BB

0 - 7070|010

1 1o |10 |16 |40

2 5w 4% f0 |/0

3 o 19 | 101/

4 jo 149 | 10}/0
5 /olda (1o} 1o

6 o 12 lw | 10

’ W19 w | P
A = Pan welght (mg) 4P | A | | g
B = Pan + Larvae welght (mg) ugo ,L\jl-o ,l;.\g 1,1;9’
Larvac weight (mg) = A~ B o |, s 1‘41‘-\ .85

Comments:




Environmental Testing Solutions, LLC
Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1000.0)

Species: Pimephales promelas

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

Client: TVA Sequoyah Nuclear Plant, UV Treated
Test dates: August 6-13, 2002
Project number: 405 Revelwed by: o~ /) r W
{ /1]
“Coacentration (%) Repl) Jajtiad ber of | Flos) ber of tarvae | A = Pan weight B =Tan v Larvae [Larvae welght (mg) | Wetght/ Ialtial number | Meansurvival | Meas weight (mg) “Cocliciut ol Perceat reduction frees
Iarvae () welpht (mg) =A-8 of tarvae (mg) (%) variation (%) centrel (%)
A 10 10 14 811 23 500 8 689 0 8689
B 10 10 14974 23430 8456 0 8456
Control 915 0.7892 11.1 Not applicable
onire C 10 9 14833 21590 6157 06751 - °
D 10 10 14 806 22470 ~ 7664 0 7664 ’
E 10 10 15127 24 100 8973 08973 '
10 98% F 10 10 14 626 21670 7044 0 7044 1000 0.7760 152 17
G 10 10 15028 21520 6492 06492
13} 10 10 14950 23 480 8530 08530
1 10 9 14 631 23480 8 849 0 8849
22% J 10 10 14727 21570 6 843 06843 915 0.8158 122 34
K 10 10 14 998 23990 8992 08992
1. 10 10 15284 23230 7.946 07946
M 10 10 15120 21910 6790 06790
N 10 10 14983 23200 8217 08217
4399 1000 08195 2.1
" [¢] 10 10 15040 23 820 8,780 0 8780 8 ! 34
P 10 10 15 089 24080 8.991 08991
Q 10 9 14 769 20 580 5811 05811
R 10 10 15 005 22300 2.295 07295
729 J 975 0 6851 0
% S 10 10 14 740 22 140 7400 0 7400 105 132
T 10 10 15014 21910 6 896 06896
U 1] 10 14 828 20900 6072 06072
\4 10 10 15307 24 660 9353 09353
100% 1000 0.7547 22 4
* W 10 10 15051 23 640 8 589 08589 2 4
X 10 10 14 628 20 800 6172 06172
Y 10 10 14750 22900 8150 0 8150
100% Intske z 10 9 14 634 21,280 6646 06646 915 07532 87 46
AA 10 10 14 706 22.180 7474 07474
BB 10 10 14972 22 830 7858 07858
Qutlall 101; MSD = Minimum Sigmuficant Difference
Dunnett’s MSD value: 0.1900 PMSD = Percent Minimum Signuficant Difference
PMSD: 24.1 PMSD is a measure of test precision. The PMSD is the minimurn percent difference between the control and treatment that can be
declared statistically significant in a whole effluent toxicity test On average, 8 significant difference occurs foe Environmental Testing
. Solutions, LLC chronic toxicity tests when a toxicant reduces Pimephales growth by 20 2% from the control {determined through
Dunnett's MSD vafue: 0.106 Lower PMSD bound determined by USEPA (10th percentile) =9 4%.
PMSD: 134 Upper PMSD bound determned by USEPA (90th percentile) = 15%.

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

Agency, Cimcinnatr, O11

The lower and upper bounds were catculated by the USEPA ustag 205 tests conducted from 19 laboratories for Pimephales growth in
chronic reference toxicant tests

-833-R-00-003, US Bavironmental Protection




Environmental Testing Solutions, LLC

Statistical Analyses
Larval Fish Growth and Sarvival Tess-? Day Growth
Sart Datx e Test Ix . PpFRCR Sample Dz TV A Sequoyah Nuciear Plant - Outfall 101
End Dess v Lab D> ETS-Env. Testing Sohxiors Sanple Type: UV Treated
Sample Date: Protocol. EPAF 91-EPA Preshwater Test Species: PP-Pimephales promelas
Comments:
Comne-% 1 2 3 4
D-Control 0.8689 0.3456 0.6757 07664
1098 03973 0.7044 0.6492 0.8530
z 0.3849 0.6843 03992 1§, 03
429 0.679%0 o7 03780 08991
k7] ossit 07293 0.7400 0.6895
100 05072 0.9353 05y asin
Trassform: Ustraxsiornmed 1-Tatled Isotomlc
Come-% Mesn N-Mean Mean Min Max CV% N t-Sat Critical MSD Mean N-Meas
D-Conerod 07892 10000 07892 05757 0.8639 11080 4 0.8001 1 0000
10.98 0.7760 09833 0.7760 0.6492 0.3973 15220 4 01687 2410 01500 0.8001 10000
n 08158 10337 0.8158 06843 0.8992 12150 4 0337 2410 0.1900 0.8001 1.0000
439 08195 10384 08195 06790 0.8991 12102 4 0384 2410 Q1500 048001 10000
n 0.6351 08681 06831 0331 0.7400 10601 4 1321 2410 01%00 %9 08997
100 0.7547 0.9563 0.7347 06072 09353 22191 4 0.438 2410 0.19500 0Ny 0.8997
'l
Ausiliary Tests Statistic Critteat Skew Kart
Shapiro-Wilk's Test inicazes normal distnbunion {(p > 001) 0.912943244 0334 <0.198924213  +1.222822762
Bartletr's Test inchcazes equal vartances (p = 0 80) 2345666647 15 08631706
Hypothesis Test (1-<ail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob of
Dunne's Test 100 >100 1 0.18998293 0230743749  0.009860864 (012428681 03563297744 5,18
Linear interpotation (80 Resamples)
Point Y sSD 95% CL(Exp) Skew
ICos 57911
1IC10 nn
IC1s >100 10
1c20 >100 05 ]
jlosk] >100
1c0 >100 08 1
IC50 >100 07§
’ 08
a
e 054
& 4]
9
© 034
120

7 Day Growth

Dose-Response Plot

1
09
0.8
Q73
06 3 14ail, 0 05 level

of significance

2%
04
0.3 3
023
013

0

1098

22
439 ]
72 4

100

D-Controt

sqn_08-06-02data.xls



Environmental Testing Solutions, LLC

Statistical Analyses

Larval Fish Growth snd Sarvival Test-7 Dsy Growth
Start Daze- 8/6/02 TestID- PpFRCR Sxmple [D TVA Sequoyah Nuclear Plant - lntake
Ead Date 1302 Lab D ETS-Eav Testng Solunons Sample Type UV Treated
Sample Date: Protocol. EPAF 91-EPA Freshwater Test Species PP-Punephales promelas
Comments
Conc-% 1 2 J 4
D-Control 08639 Q 8456 06757 07664
100 08is0 06646 07474 07858
Transform. Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Crtical MSD
D-Control 07892 1 000Q 07392 06757 038589 11080 4
100 07532 09544 07532 06645° 03150 - 8 661 4 0659 1943 0 1060
L
Auxiliary Tests . Staustic Crnincal Skew Kurt
Shapiro-Wilk's Test indicates rormal dismbunon (p > 0 on 0912290037 0749 0632737902 -1026414614
F-Test indicates equal vanances {p=064) 1 796635509 47 46834564
Hypothess Test (1-tail, 0 05)

Homoscedasac t Test mdicates no sigmficant differences

sgn_08-06-02data.xls



Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Methods 1000.0 and 1002.0)
Species: Ceriodaphnia dubia and Pimephales promelas

Summary of Chemical Analyses

Client: Sequoyah Nuclear Plant Non-Treated
Test dates: August 06-13, 2002
Project number: 405 Reviewed by: C L
\ .
Pimephales promelas Ceriodaphnia dubia
Concentration |Parameter Initdal Final Fina!
Minimum | Maximum| Mean Minimum | Maximum| Mean 5 Minimum| Maximum| Mean
H (SU) 8 02 807 8 05 002 761 8 02 773 014 8 02 817 8 08 006
DO (mg/L) 78 83 81 02 7.3 81 7.6 03 30 84 82 01
Conductivity (nmhos/cm) 301 317 308 7
Control Alkahinity (mg/L CaCOQ,) 63 66 64 P
Hardness (mg/L CaCQ,) 85 89 87 2
Initial Temperature (°C) 243 247 245 01 242 247 245 02
Final Temperature (°C) 245 252 249 03 245 252 249 02
H (SU) 302 8 09 8 07 002 756|8 6.3 3.86] 768 017 803 819 809 007
DO (mg/L) 80 83 82 01 73 8.2 75 03 80 83 82 01
10.98%, Conductivity (umhos/em) 285 302 293 7
Initial Temperature (°C) 244 247 245 01 243 249 246 02
Fina! Temperature (°C) 245 252 249 03 245 252 249 02
H (SU) 8 0t 310 8 06 003[ 755 8 06 7.68 017 8 02 818 8 08 007
DO (mg/L) 80 33 82 o1} 68 82 7.4 04 80 82 82 01
2% Conductivity (umhos/cm) 274 291 282 6
Initial Temperature (°C) 245 251 246 02 244 250 246 02
Final Temperature (°C) 246 253 249 0.3 245 252 249 03
H (SU) 8 00 810 805 004 752 790 763 012 805 819 810 006
DO (mp/L) 80 84 32 03[ 68 81 7.4 04 81 82 82 00
43.9%, Conductivity (umhos/cm) 250 273 260 3
Initial Temperature ("C) . 245 251 247 02 246 253 248 02
Final Temperature (°C) 2.6 31 252 249 0.2 244 25.2 248 03
pH (SU) 797 810 804 0 05] 753 794 764 0.14 8 02 8.18 809 006
DO (mg/L) 80 84 82 Oll 67 82 73 05 81 83 82 01
72% Conductivity (pmhos/cm) 222 237 231 6
Initial Temperature (°C) 245 253 250 ' 03 246 255 249 03
Fina! Temperature ("C) 244 252 249 03 245 252 2438 03
pH (SU) 7.94 810 8 02 007 7.52 80t 764 017 8 00 821 811 008
DO (mg/L) 81 84 83 Oll 67 82 73 0.5 81 83 83 01
Conductivity (nmhos/cm) 193 211 202 6
Alkalinity (mg/L CaCOy) 69 78 73 5
100% Hardness (mg/L CaCOy) 33 37 86 2
Total Residual Chlorine (mg/L) <010 <010 <010 0
Initial Temperature (°C) 245 256 251 04 246 256 250 03
Final Temperature (°C) 245 25.2 249 03 243 25.2 248 03
H (SU) 7.87 8 09 8 00 0 09f 757 8 02 768 01s 7.99 8.15 807 007
DO (mg/L) 82 84 8.3 Oll 71 83 75 04 81 84 82 01
Conductivity (umhos/cm) 192 215 205 8
Alkalinity (mg/L CaCO,) 69 73 " 2
100% Intake Hardness (mg/L CaCOy) 79 89 84 5
Total Residual Chlorine (mg/L) <010 <0.10 <010 0
Initial Temperature (°C) 245 255 249 04 244 252 249 03
Final Temperature ("C) 245 251 249 03 243 252 24.7 03
Overall Temperature (°C) 243 25.6 248 03 242 25.6 248 03

(including all concentrations for imtial and final temperatures)



Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1000.0)
Species: Pimephales promelas

Daily Chemical Analyses

Chent: Sequoyah Nuclear Plant Non-Treated .
Test dates: August 06-13, 2002
Project number: 405 Reviewed by: Cur~
Concentration |Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pl (SU) 8.07 8 02 805 767 803 7.69 8 07 776 8 06 7.68 8 05 7.68 802 7.61
DO (mg/L) 78 81 80 74 7.8 7.6 82 7.7 8.1 7.3 8.2 7.4 33 7.4
Conductivity (pmhos/cm) 317 303 317 301 303 302 313
Control [\ Kalinity (mg/L CaCOy) 66 63 63
Hardness (mg/L CaCO,) 87 85 89
Temperature °C) 24.4 25.2 245 250 24 4 247 24.5 245 24.7 25.1 243 248 245 25.1
pH (SU) 8 09 803 8 07 761 809 7.56 807 7 66 8.06 7 60 8 06 7.72 8302 7 56
10.98% DO (mg/L) 80 82 82 7.4 80 74 83 7.6 8.1 7.3 8.2 7.5 8.3 7.3
* Conductivity (pmhoes/cm) 299 288 302 289 285 292 299
Temperature (°C) 24 4 252 247 250 24 4 24.7 245 24,5 246 25.1 246 24.8 245 25.1
H (SU) 8.10 8 06 807 7 60 810 755 8 06 7.66 8 04 7.59 8 06 7.67 801 7.64
2% DO (mg/L) 8.1 8.2 82 74 80 7.1 8.2 75 82 6.8 82 7.5 8.3 7.4
Conductivity (pmhos/cm) 287 278 291 277 274 280 286
Temperature °C) 24.5 25.3 25.1 250 246 247 24.6 246 245 " 25.1 246 247 245 250
pH (SU) 8.10 790 8 06 7.59 8.09 7.52 807 762 802 7.57 803 7.61 800 7.60
43.9% DO (mg/L) 8.1 81 83 7.3 80 7.1 82 7.4 83 68 82 7.4 84 7.6
) Conductivity (pmhos/cm) 273 253 264 258 250 260 265
Temperature C) 245 25.2 25,1 25.0 248 2417 248 24.6 246 251 24.8 24.7 246 250
pH (SU) 8.10 7.94 8 06 7 60 8 09 7.55 806 761 7.97 7.57 7.99 7.65 7.98 753
72% DO (mg/1) 8.1 82 82 7.4 80 69 82 7.2 83 6.7 82 7.2 84 76
Conductivity (umhos/cm) 237 234 237 230 222 224 230
Temperature °C) 24.7 25.2 25.3 250 250 247 249 24 4 245 25.1 25.1 249 252 25.1
pH (SU) 8.10 801 8 06 7.56 8.07 7.52 8 06 7.66 7.94 7.57 7.94 7.61 7.97 7.58
DO (mg/L) 81 8.2 8.3 7.4 81 7.0 8.3 7.3 8.3 6.7 8.3 7.3 8.4 7.5
Conductivity (nmhos/cm) 211 202 209 204 193 196 201
100% Alkalinity (mg/L, CaCQ,) 78 71 69
Hardness (mg/L CaCOy) 87 87 83
Total Residual Chlorine (mg/LX <0 10 <0.10 <0.10
Temperature (°C) 247 25.2 255 25.0 25.4 245 ' 249 24,5 24.5 25.1 253 24.8 256 25.1
pII (SU) 809 802 8 04 7 67 8 07 762 805 7 65 7.87 7.59 7.90 7.66 7.95 7.57
DO (mg/L) 82 83 82 76 83 7.4 - 83 7.4 84 7.1 8.4 7.4 84 7.4
Conductivity (tmhos/cm) 209 203 211 202 192 215 200
100% Intake |Alkalinity (ng/L CaCO,) 73 72 69
Hardness (mg/L CaCO;) 83 79 89
Total Residual Chlorine (mg/L) <0.10 <0.10 <010
Temperature (°C) 245 25.1 24,7 25.0 250 246 24,5 24.5 248 25.1 255 24.8 250 25.1




Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1002.0)
Species: Ceriodaphnia dubia

Daily Chemical Analyses

Client: Sequoyah Nuclear Plant Non-Treated
Test dates: August 06-13, 2002
Project number: 405 Reviewed by: Cert-
Concentration |Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 807 8 06 8 05 8 09 803 802 807 8.17 8.06 817 8 05 8 05 802 803
DO (mg/L) 78 83 80 8.2 78 84 82 82 81 8.2 8.2 83 83 80
Conductivity (nmhos/cm) 317 303 317 301 303 302 313
Control Iy alinity (mp/L CaCOy) 66 63 63
Hardness (mg/L. CaCQ) 87 85 89
Temperature °C) 246 24 8 244 247 243 25.1 24.7 249 24,7 252 242 245 246 24 8
pH (SU) 809 8 06 8 07 808 8 09 804 8 07 8.19 8 06 8.18 8 06 803 802 807
10.98% DO (mg/L) 80 82 82 8.1 80 83 83 82 8.1 8.2 8.2 8.3 83 80
28/ Conductivity (umhos/cm) 299 288 302 289 285 292 299
Temperature (C) 246 24 8 246 24.7 243 251 249 249 24.7 25.2 24 4 24.5 246 249
pH (SU) 8.10 8 04 8 07 8 08 8.10 8 05 8 06 818 804 816 8 06 8 02 801 802
229 DO (mg/L) 8.1 82 82 81 80 82 82 82 82 82 82 82 83 80
° Conductivity (umhos/cm) 287 278 291 277 274 280 286
Temperature (C) 247 24.8 246 246 24 4 25.1 250 249 246 252 244 245 248 249
pH (SU) 810 8 07 8 06 8 08 809 8 06 807 819 8 02 8.18 803 8 05 8 00 8 06
43.9% DO (mg/L) 8.1 8.2 83 81 80 82 82 82 83 82 82 82 84 82
= Conductivity (tmhos/cm) 273 253 264 258 250 260 265
Temperature ("C) 247 24.8 247 246 247 251 253 248 246 252 247 24.4 248 247
pH (SU) 810 812 8 06 8 08 809 8 05 8 06 818 7.97 8.14 7.99 8 02 7.98 805
729 DO (mg/L) 81 8.3 82 81 80 8.2 82 82 8.3 82 82 82 84 82
° Conductivity (umhos/cm) 237 234 237 230 222 224 230
Temperature ('C) 24.9 24 8 24 6 246 248 25.1 255 248 246 252 248 24.5 25.1 24.7
pH (SU) 810 812 8.06 8.10 8 07 8 05 806 821 7.94 8.20, 7.94 800 7.97 8 06
DO (my/1.) 8.1 83 83 81 8.1 8.2 83 83 83 8.3 8.3 8.3 84 8.3
Conductivity (tmhos/em) 211 202 209 204 193 196 201
100% Alkalinity (mg/L, CaCQ) 78 71 69
Hardness (mg/L, CaCQ) 87 87 83
Total Residual Chlorine (mg/L) <0 10 <0 10 <010
Temperature (C) 24 8 24.8 248 246 250 25.1 256 24.9 24.6 252 25.1 243 253 24.7
pH (SU) 809 813 8 04 809 807 804 8 05 8.13 7.87 8.15 7.90 7.99 7.95 7.99
DO (mg/L) 82 84 82 8.2 83 8.3 83 82 84 8.1 8.4 8.1 8.4 83
Conductivity (umhos/em) 209 203 211 202 192 215 200
100% Intake |Alkalinity (mg/L CaCQ) 73 72 69
Hardness (mg/L CaCQ) 83 79 89
Total Residual Chlorine (mg/L) <010 <010 <0,10
Temperature (C) 25.1 248 24.5 24,5 250 25.1 24 4 246 248 25.2 250 24.3 252 247




ronmental Testing Solutions, LL.C

AUlY v wa =

Species: Pimephales promelas
Client: __SeQUEN A ~ RONTReATE

Date: OR-0kr07.

Full-strength Chemistry: OgteaL_ 10

Parameter Sample Number: Control Batch:
1 2 3 03.29:02 |08.05-02 108.03.02
H
l(:'S.U') 8.10 &0 i 7-‘H &.a01 8.0% ©.03
DO
(mg/L) 3.\ 8.\ £§3 1.% .o | 8.2
Conductivity :
(umhos/em) 211 zod | 133 | &7 |30z | 3ol
Alkalinity
(mg CaCOy/L) EL L L4 b b3 b3
Hardness —
(mg CaCOy/L) e% | ¥ | 62 |83 83 | eq
Chlorine
O- £6.10

(mg/L) 010 o
Collection start date k0102 | cp.o0z |ot-ot-cz
Collection end time W4 e 1232
Grab or Composite |23~ HOUR. | 23-Hauk. | Z3-How
(duration) COHPSITEY AP TEI G HPS L
Temperature (°C) v . ,
upon receipt 0.1°C 1.2°C | 41 c
Physical 120, | aye Tan
characteristics Clear, Yerow 5{.‘3@&.1
Dates sample used O8-Co-02 | 0¢-0+0Z |oe10-52

at-1z-02
ETS Project and 4os
Sample numbers ozoRtte 04 |020008.06 | gz0810.0S
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grronmental Testing Solutions, LLC

Pagebat 3
Species: Pimephales promelas
Client: _SeQuen AN ~NONTREATED Date: _OS-0-0Z
Full-strength Chemistry: INTAKE .
Parameter Sample Number: Control Batch:
1 2 3 03A:02 |oa.0502) 88.0F02
H
fs.u.) g.oq | &o1 | 1.871 el | 805 | 807
DO
(/L) 8.2 €3 | a4 1.8 20 | ez
Conductivity
(umhos/cm) 209 zi M2 | 3l 303 3ol
Alkalinity
Hardness
(mg CaCO,/L) 83 |74 24 2% |es en
Chlorine
(/L) 2010 »(O:\D
Collection start date 0b-oM-U2. |0k 0602
Collection end time ne<l, Has
Grab or Composite [2%HoUk | 23-Hoid
(duration) CORPOSIT]  CoMPBsYT
Temperature (°C) . .
upon receipt 0.5°C gsc
Physical NOCIOL | », par.
characteristics Cleart Ao
corol,
Dates sample used 08-0-0Z |ot-03-02
obglo2. | 0€-09-02.
ETS Project and 40s
Sample numbers 020806~ 0S |czofot 01
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ironmental Testing Solutions, LL.C

Page7ot 8
Species: Pimephales promelas
Client: _SequeNAR - NoNTREATED Date: __ 08-0ls02.
Daily Chemistry:
Day
Concentration | Parameter 0 2
CONTROL H (S.U.) 8.03 8.n02 0 T3 8.03 2. A
DO (mg/L) 1.8 .l . ] I.f .
Conductivi :
Gubosemy | 317 303 313
T tu
co o ]2 w2 | s | 2s0 204 | 24
H (S.U) 8.09 8.03 |807 3.t 8A 1.5
DO (mg/L) 8.0 .2
Conductivity
10.48% | Cnhovemy. | 230 288
o | =2 | &1
H (8.U) 8.10 A | 803
DO (mg/L) 8.l . .2
Conductivi
2% | uhosem | 287 238
T
Cé?pmmm s 2s.3 | 251
pH (S.U) 8.10 390 B.ob
DO (mg/L) g.1 ' 8, 8.2
Conductivity
BIZ | iy | 233 253
(’Sé';“’"“‘““ 2iS | 2s.2 2s. |
H (S.U) 8.10 34 3.0k
DO (mg/L) 8.l ‘8.2 2
Conductivity
12% (umhos/cm) 233 23Y
T tu
o 2 | =z | ess | es.o =0 | 24.7
H (S.U) g.10 8.0l S.0b 3.5 8.0 | 1.52
DO (mg/L) a.1 8.2 2 . .\ 3.0
Conductivi
/007, | Conductiviey 1 202 209
T
(oglpmmre 24.7 2s.2 25.S 5.0 | 2=d .S
H (S.U) Ea.oa 8.02 .04 3.3 @01 | 7.6Z
DO (mg/L) 2 . YA .
/OOZ Conductivity 209 203
os/cm)
/NTKE Temperature 2 ‘I§
°C) ’ 2s. 1 241 .
Initial Final Initial Final Initial Final




onmental Testing Solutions, LLC

v Page oty
Species: Pimephales promelas
8 Client: SeQUN AR~ NoTReATED Date: __(R-(4-07.
Day
Bratration | Parameter 3 4 5 : 6
RONTROL [ pH (S.U) €01 1330 | 800 1L | 8.05 [ 3. 8.0z .
& DO (mg/L). 8.2 7 . . M . B 7.
| ooy | 201 303 30z a3 .
1\
o | 2 22 1207 J2s0 | 243 |28 | 2as |2
H (5.U) §.01 13 b 8.0 |30 8.0 | %12 | B6.02 1.5
DO (mg/L) 8.3 3 g.1 . {1 8.2 S 8.3 .
Conductivi
mhoyeny | 264 265 24z 299
;E';'pmmm 2S J2s | Wb Jasa [ 246 | ms | s |2
H (S.U) ¢. 06 134, [god [3eR
DO (mg/L) 22 5 2 b.8
Conductivity
(umhos/cm) 2795 234
({E‘;lperature 2. z4.L s I . .
H(S.U) £.07 107 8.02 |[38%F 8.03 | F.l B.0O 7 Lo
i DO (mg/L) 8.2 3.4 3 8 8.2 3. 8.4 7.6
- Conductivi
BA% |ty | e 250 210 2
corerre | e e |2 250 |28 [ |ze
H (S.U) §.0b | Tt 493 3537 399 Jues qQa8 7.53
DO (mg/L) 3.2 ] .3 8.2 3.2. 184 7.
- 127 el PP 222 224 230
or™ " | g |wd | 2ys s | |29 [ sz |,
H (S.U) 806 |3 LL [744 393 | 7.S¢
DO (mg/L) 8.2 4. B, M 7.
Conductivity
/007 | Sonductiv 204 123 2o
o | e |25 | 248 |2e1 | ma 295 |60 |21,
H (S.U) §.06 |13.5 |3.83 359 13,90 [I.¢ . 35 | 7.s7
)% | DO (meL) 3.3 ) 8.9 (3.1 g.d EX| | 7.4
Conductivi _
vmxe, | guahoveny | 202 192 215 200
(l‘:eC!;lperature .5 AN - F; S 25.S 248 .0 |e2s.
Initial Final Initial Final Initial Final Tnitial Final




Species: Ceriodaphnia dubia
Client: SeQ UoyAH

Date: _08-0L-072_

Full-strength Chemistry: GJI"FA LL 10l

Parameter Sample Number: Control Batch:
- 1 2 3 __lo3zmoz lo6.0502 | 06-0%04

H :
?S.U.) B8.10 | €01 | 194 8.0F | 205 | 8.03
DO

mg/L) 8.1 | &1 &3 | 38 | o | a.2
Conductivi

Ganhostom) 2l | 29 | 193 1313 | 203 | a,
Alkalinity
(mg CaCOy/L) 18 e 3 Lq b b3 b3
Hard -
(m”gc‘;eézm 23 |eg |ez er |es ea
Chlorine

(mg/L) L4010 <0.10 | £p.10

Collection start date
ok-o4-02 | 68060 |ro 08.07

Collection end time R s 1232

Grab or Composite |zz-Wwovk& | 23-Houe | 22-toue
(daration) COHPESTE. o HASITE. M

Temperature (°C) . . .
upon receipt 0.7°C h2’C 1.T°C

Physical rLe PALE tan

characteristics TRA e ow 5%@,1
Cent | cene |Unds,
PARTCLES

Dates sample used 0¢-Olo-02 | go-0f-027. |of-10-02.
08010 | g-A-07 | 9610
ot-12-0v

ETS Project and Yos
Sample numbers 020%-04]02030 £.06 ] 520010.0S




Species: Ceriodaphnia dubia

Full-strength Chemistry: p\rake.

Parameter Sample Number: Control Batch:
1 2 3 63-2302 | p0.05.02]08.03.04
pH
(S.U) B.Dq &.01 4.8 g.011 8.05 8.07
DO
(mg/L) 8.2 &5 | g4 1.t 20 | o.2
Conductivity
(umhbos/cm) 209 21 142- 31 3203 20 1
Alkalinity ‘ L
(mg CaCO+/L) A3 EYA L bo b3 3
Hardness —
Chlorine
Collection start date agod-or | 6206072 | crot-or
Collection end time 1sG nds 1203
Grab or Composite |2%-Houll | 23-Houd | 23-toil
(duration) CHASIVE]  coHPs TR (oH Pl
Temperature (°C) . . .
upon receipt 6.5C 0sC hS'C
Physical cLent CLeAR
characteristics o "0 fon
ook ook, Clea

Dates sample used | 0@-tb- 02 | gg.of-02 | o2-10:02

AO10L | ck.04-02 | 0812

a-12-02.

ETS Project and 46
Sample numbers 02080k 05| 02080861 | 5208 10.0b




Species: Ceriodaphnia dubia

Client: __ SeQUNAH

Date: a&ob-02.
Daily Chemistry:
Day
Concentration | Parameter 0 1 -2
CONTROL H (S.U.) 8.07 a‘!Pg, 805 | 8. - 8.02 | 3.0z
Do (mg,L) '—18 a-‘.'b -O 02- . L -T1. 8 . ""-Q-q
Condner -
Gombovony. | 317 363 317
Temperatu
e |t | 2de | 244 | 24 24.3 | zs.
H (5.U) 8.9 8.0 8,03 8.006 8.09 § &od
DO (mg/L) 8.0 2 8. & | L0 .3
Conductivity
10T | sy’ | 224 266 302
T :
o 12 Jade |zne 24 | mim | wsat
H (S.U.) 8. lo 8.04 $.03
DO (mg/L) 8.) 8.2 8.
Conductivi
22% | oo, | 287 Z38
T tu
o | ys | zue wd. 1244 | =s.1.
H(S.U) £.10 8.0 800 | .08 8.2 | §.0b
DO (mg/L) R. . .3 8.1 £.0 8.2
Conductivi
BT | ooy | 7as 253 ZtY
T
o 12 | e | a 4. | 4.7 | S0
pH (S.U)) 8.10 8.1z 8.00 | 8,08 8,02 | &.05
DO (mg/L) 8.1 2.2 8.2 .
Conductivi
T2% | Sontuetiviy I oo 234
(Toe(::x)nperature 24.9 24, 240
H (S.U.) 8. 10 8.1z 8.0
07 DO (mg/L) g1 . 8.3
Conductivity :
/DO ° (umhos/cm) Zt} _l 20z
Temperature
) 2.8 | 248 |z4.8
H(S.U) g8.0a | 8,13 a.04
/0070 DO (mg/L) 8.z 3.2
Conductivity ~
JNTAKE | (amhosiem) 209 203
T
cor e ot | 248 | zes
Initial Final Initial Final Initial Final




Species: Ceriodaphnia dubia
Client: _SequmAH . .

Date: Gf’Q!c‘QZ:
Day
Concentration | Parameter 3 5 6
CONTROL | pH (S.U.) £.071 | 8.13 Bow 18,13 805 8.05 | 6oz £ 93
DO (mg/L) A2 8.2 .l . 8- 8.3 .
Conductivity .
(umhos/cm) D) 303 3oz 313
T
ol | wa [wa | | ®2 s |40 | as
H (S.U) €01 ) 8\9 B0k 3.8 B.00 803 18.02 | é.071
DO (mg/L) 8.3 8.2 -l 2 2 . . £.0
Conductivity
10.987, (umhos/cm) 29 285 292 2499
o™ a8 | wa [ w4 | o0 204 2G| 2.9
H (S.U) £.0L 2.18 8.0M Bite |%8-00 841 £ 02,
DO (mg/L) 8.2 8.2 5. 0 .
Conductivity
227 | (umhosiem) 233 234
T
o I N T A .S | 24,8 | 249
pH (8.U) £.07 8.19 8.02 ai8 8.02 [8.05 8.00 £ 06
DO (mg/L) 2.2 3.2 8.3 8.2 2 .
4 3 670 Conductivity 258 20,0
. (pmhos/cm) 250
('Sec’;“’e““““ %2 | 248 | g0 |2s.2 | 2407
H(S.U) £.0L | 8.8 k] 8.4 .99
DO (mg/_L). 3.2 3.2 8.3 8.2 8.2
2% | ey | 75 [ 702 22y
ol [2ss |y | e 2c2 | 24.8
pH (S.U) £.06 8.2 |Fay 8.20 1394 1800 [99F & oL
DO (mg/L) 8.2 3 8,3 8.3 8.3 .
o
ot [ttt | 2o A3 e
(’Eglperature »5. G 24.9 246 [ 25-2 25.1 .3 %.3 24.7
H (S.U) 4:05 1842 |3.8% [8.45 |aeo 192 |39 7.99
J 007, DO (mg/L) 4.3 8.4 . 84 . 4 4.
JNTAKE. f ond:sc/tclg)ty Zoz 192 205 200
('l;g;xperature Sq.d 24.6 24. § 2.2, 25.0 24.3 8.2 | 247
Initial Final Initial Final Initial Final Initial Final




Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Methods 1000.0)
Species: Pimephales promelas

Summary of Chemical Analyses

Client. Sequoysh Nuclear Plant UV-Trested
Test dates: August 06-13, 2002 \
Project number: 405 Reviewed by: ‘ A !l_«
Pimephales promelas
Concentrstion [Parsmeter Iniizl Final
Minimom | Maximum|  Mean S Minimaem|[Maximam| Mesn 5
- {pH(WU) 798 808 805 004 762 803 772 0t4
DO (mg/L) 79 ~82 81 01 71 83 75 04
Conductivity (tmhos/em) 296 311 301 ]
Cantrol Alkshnity {(mg/L CaCQ) 63 66 64 2
Hardness (mg/1. CaCOy) 85 89 87 2
Iniial Temperature {C) 243 247 245 01
Final Temperatare {C) 244 253 249 01
H(SU) 798 8 08 804 0 04] 759 802 773 014
DO (mg/L) 79 82 81 o1f 71 2.3 75 04
10 98% Conductivity (pmhos/cm) 284 306 293 7|
Initial Tempernture £{C) 244 249 247 02
Final Temperature (C) 24 4 254 249 04
pH(SU) 798 308 804 004 760 799 770 013
DO {mp/L) 79 83 81 01 72 83 75 04
22% Conductivity (umhos/cm) mn 254/ 280 7
Initia]l Temperature (C) 246 251 248 02
Final Temperature (C) 24 4| 252 24 9| (']
H (SU) 798 808 804 003 754 802 768 016
DO (mg/L) 79 83 81 otf §8 33 74 05
43 9% Conductivity (umhos/cm) 245 269 258 3
Inial Temperature (C) 247 253 249 03
Final Temperature £C) 24 4 25 2] 24 BI 03
pH (SU) 797 808 803 0 04f 756 804 7691 016
DO (mg/L) 79 82 81 o1 67 83 74 05
72% Conductivity (umhosicm) 220 238 229 [
{nital Temperature (C) 247 254 251 03
Final Temperature ¢C) 24 4| 252 24 g 03
pH (SU) 796 809 302 005] 758 802 173 0 14
DO (mp/L) 78 83 81 02] 72 84 75| 04
Conductivity (umhas/cm) 193 2091 201 []
o Alkality (mg/L C1CQ) 69 78 7 S
loo% Hardness (me/L CaCOy) 83 87 85 2
Totat Residual Chlorine (mp/L! <0 10| <010 <0 101 0
Initta] Temperature (C) 247 254 251 03
Finat Temperature ("C) 24 4| 252 24 BI 03
H(5U) 775 307 797 01l 756 B804 7 70] 016
DO (mp/L) 79 83 B2 o] 72 83 75 04
Conductivity (umhos/cm) 190 212 199 7
Alkalimity (mg/L CaCQ) 69 pel 71 2
100% Intake  [irfness (me/L CaCOy) 79 89 ) s
Total Residual Chlorine (mp/L’ <010 <010 <010 0
Initia] Temperatare ¢C) 246 255 250 03
Final Temperature (C) 244 251 248 - 03
Oversll Temperature (C) 243 255 249 0.3

{including all concentrations foe inttial and final temperatures)



Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1000.0)

Environmental Testing Solutions, LLC

Species: Pimephales promelas

Daily Chemical Analyses

Client: . Sequoyah Nuclear Plant UV-Treated
Test dates: August 06-13, 2002
Project number: 405 Reviewed by: (7%
Concentration [Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Initial Final Initial Final Initial Final ' Instial Final Initial Final Initial Final Initial Final
pH (SU) 8 08 803 8 08 770 8 06 7 65 802 7.70 8 06 7.62 8.04 7.70 7.98 762
DO (mg/l.) 80 83 8.1 7.5 79 75 82 76 80 7.1 8.1 7.3 8.1 1.3
Conductivity (umhos/cm) 305 298 311 297 296 297 303
Control X Ikalinity (mp/L. CaCO) 66 63 63
Hardness (mg/L. CaCQ)) 87 85 89
Temperature (C) 24 5 25.1 246 250 244 248 245 244 24.7 25.1 24.3 25.3 246 24.6
pH (SU) 807 802 808 774 807 7 68 802 7.74 8 05 7.65 8.04 1.72 7.98 7.59
o DO (mg/L) 8.1 83 80 74 79 75 82 76 80 7.1 8.2 7.3 8.1 7.3
10.98%  IConductivity (umhos/em) 295 250 306 288 284 294 296
Temperature ('C) 24.5 25.1 249 250 244 246 24.7 244 248 25.1 24.7 254 248 246
pH (SU) 807 799 8 08 770 807 7.66 8 02 7 66 8 05 764 804 7.62 7.98 7 60
o DO (mg/L) 81 83 82 74 7.9 7.6 83 76 82 72 8.2 7.4 81 7.3
1% Conductivity (zmhos/cm) 282 276 204 275 272 280 281
Temperature C) 246 25.1 251 250 24.7 246 248 244 248 25.1 249 252 250 246
pH (SU) 807 802 8 08 769 8 06 765 802 7 66 803 7.57 803 761 7.98 7 54
43.9% DO (mg/L) 82 83 80 74 7.9 7.6 83 72 82 68 82 70 81 7.3
e Conductivity (tmhos/cm) 269 251 266 256 245 260 260
Temperature ('C) 24.8 25.1 253 250 24.7 246 248 244 24.7 25.1 25.2 25.2 25.1 244
pH (SU) 807 804 808 770 8 05 7 63 801 7 66 8 01 7.56 801 7.63 7.97 7.59
72% DO (mg/L) 81 83 8.2 7.4 79 7.5 82 7.3 81 6.7 82 7.1 81 7.3
° Conductivity (umhos/cm) 234 231 238 226 220 226 226
Temperature (°C) 2417 25.1 254 25.0 24.8 246 25.1 244 249 251 254 252 25.1 245
pH (SU) 809 802 807 7.73 805 768 802 7.75 7.99 7.64 7.99 769 7.96 758
DO (mg/L) 8.2 84 83 7.4 78 74 8.2 7.2 8.2 7.2 8.1 7.5 8.2 7.3
Conductivity (umhos/cm) 208 201 209 200 193 196 197
100% Alkalinity (mg/L CaCQ) 78 7 69
Hardness (mg/L CaCQ) 87 87 83
Total Residual Chlorine (mp/L <01 <0.10 <0 10
Temperature {C) 247 251 254 250 249 24.5 25.4 24.4 24.9 25.1 25.4 25.2 25.3 24.6
pH (SU) 8 05 8 04 8 07 7.76 803 764 7.75 768 796 7.63 7.96 762 7.94 7.56
DO (mg/L) 81 83 83 7.5 7.9 7.2 8.2 7.6 8.2 7.2 82 7.5 8.2 7.4
Conductivity (umhos/cm) 203 198 204 212 190 195 194
100% Intake |Alkalinity (mg/L CaCO) 73 72 69
Hardness (mg/L CaCQ,) 83 79 89
Total Residual Chlorine (mg/L) <0.10 <010 <0.10
Temperature ('C) 246 25.1 250 250 249 245 250 244 246 25.1 25.5 25.1 25.2 246
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Species: Pimephales promelas

Client: _ SequM AR~ (N -Treestes Date: _ OR-QL-q2.
Full-strength Chemistry: QutFEAaLL (ol
Parameter Sample Number; Control Batch:
1 2 3 03-23-02 .05 - 2
H .0Z
?S.U.) 8.09 §.65 7.99 &.08 8,08 g,a—!{t-l
DO
(mg/L) 62 -1';? €.2 §.0 8. | BZ
Conductivity
os/cm) 200 | zon | 143 20s | 298 | 2497
Alkalinity
(mg CaCO/L) 38 3 b9 ot b3 03
Hardness
mg CaCOy/L) 83 87 |o3 63 85 | a9
Chlorine
(mg/L) £0.10 |¢o.10 20,10
Collection start date otot-0z | 08wtz | og.cg.02.
Collection end time Nk ST _—
Grab or Composite | ZT3-8oVR [ Z3-Hool [ 2z fou.
(duration) CoMPOSTTY. (oMASITE. CoMfs)
Temperature (°C) . . -
upon receipt 031°C 1.2°C LTC
Physical fan, PAL Ton
characteristics “NClae, Newod Sravch.-j
Dates sample used | ge.000Z | 0P-0P0Z | at0-02
06-g10Z | ob-ch-or | 6R-ll-0Z
o8-12-02
ETS Project and qos
Sample numbers pza20b. | ozceop. 0204 10.6S
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Species: Pimephales promelas

Client: __<eq WAl UN-TeeaTeS

Date: _Q-0b07_

Full-strength Chemistry: INTRKE.
Parameter Sample Number-: Control Batch:
1 2 3 03:29.02 ] 08.08.02] 0B.07.02
pH - ‘
(S.U) 8.0% 803 | 7.4 <. 08 g.o8 | 6.02
DO e
mg/L) .1 19 1 ez | 80 | g, |g2
Conductivity
(umhos/cm) 203 | 2oy 140 20S | zg98 293
Alkalinity
mg CaCOy/L) EE) 32 k9 be b3 b3
Hardness
(mg, CaCOyL) 823 29 |ea 83 85 | a9
Chlorine
Collection start date caadaz OB-OQ:'O 2 | o 0802
Collection end time sl s |205
Grab or Composite | 23-Pouf | 3-000c. | 23-HoV
duration) CONPETE onprs TR, CoHPOSTT
Temperature (°C) . ) -
upon receipt 05°C 0.5°C LS°C
Physical . no edlon, R fosLe
characteristics CLe e RO tan
Coor, {Cloase
Dates sample used o0 0 ov-0(-02 | ge-i0-02
08’01'02— “‘64’01 08-{l-0Z
0s8-12-0L
ETS Project and qoS
Sample numbers 020806.05| 02080é.077 0zof10.06




meas s vaaacuual 1 csuug dotunions, LLC Yage7ot ¥

f

Species: Pimephales promelas

Client: w Date: ___(1R-Chsr02.
Daily Chemistry:
Concentration | Parameter
CONTROL | pH(S.U) 8,08
DO (mg/L) 8.0
Conductivity
(umhos/cm) 305, -
Temperature
CC) ?.4.?
pH (S.U) 8.0%
7 DO (mg/L) B.1
,a8%, | Conductivity —_
16 (umhos/cm) 245
Temperature
) 245
pH (8.U) 8.0%
DO (mg/L) 8.4
Conductivity
227 (pmhoslcr‘lrl‘) 282
Temperature
(OC) 2“{.‘0
pH (S.U.) g.04
% DO (mg/L) 3.2
4 Conductivity
7' (umhos/cm) A%
Temperature
€O) 2.§
pH (S.U) 803 lood (809 | 330 (805 | 1.L3
127 DO (mg/L) 8.1 0. 7 2.9
2%, Conductivity
(umhos/cm) 234 731 236
T
or T 1M | oasd | sd (o |2 | e
H (S.U) 8,09 .02 .03 | 13 | 8.05 | 1.6§
, DO (mg/L) 8.2 . . 7.8 .
Conductivity
/00% (umhos/cm) 208 201 e g!
T
corrme L 2 | zsl | md | 2o | g | e4s
pH (5.U) 8.05 g.04 803 |+ |8.05 | 7.64
/00% | DO (mgy 3.) ) 73 4 3=
Conductivity
JATAKE, | (pmbos/cm) 205 198 204
T
o a6 | 2.\ faso | 0 1244 | 243
Initial Final Initial Final Initial Final




Environmental Testing Solutions, LL.C

Pages ot s
Species: Pimephales promelas
Client: _ SeawNAH -~ AN-TRERTED Date: __(R0-02
Day
concentration | Parameter 3 4 s . . 6
CONTROL | pH (5.U) &0z [ 3F30 8.0 13z |84 T3370 398 .62
DO (mg/L) 8.2 Lo [o) l .| . 8.1 .3
Conductivity
(uuhos/em) | 297 29¢ 29% 203
Temperature W
CO) S Jaad | w91 ] 20 | 2ua |ws | e |2
H (S.U) &072. 3.4 Bos 13.05 | 804 | %32 [398 159
W DO (mg/L) a.2 3.6 o) 3.1 .
Conductivity
0.5%% (pmhos/cm) 288 .28
e a1 | 5 AR I TR RO
H (S.U) £02 13.6e | p.08 [F4 8.04 [3.0z 1398 7.40
o7 DO (mg/L) 8.2 3. .2 .2 3. . .
A Conductivity
(pmhos/cm) Z?S Z?Z 28) 28|
T .
(oecl;lpmm 24.¢ z4.4 | € | 2<. 244 s 2 Z$.0 24.6
pH (S.U) .02 Lo 18.03 .53 8-03 | 40l 148 | 1.5¢
DO (mg/L) 8.3 .2 8.2 b.8 . .
Conductivity
4397: _(umhos/cm) 25l 245
T tu
co - 18] 2y | 2 | esy
H (S.U.) L0l 1T B.0) 5L
DO (mg/L) 82 .3 8.) o3
Conductivit
7270 ( o (l)ls/cr‘r’ll)y YA 220
T tu
e s My | 49 | 25y |2¢d .2 |20 | s
H(S.U) 3494 [3.xa JQw | 7.s5f
DO (mg/L) ] <) . .
Conductivity
/ 0070 (pmhos/cm) A
T tu
(oé‘;“’““ re 254 244 | 24.9 s | sy &2 12383 | 24t
pH (S.U)) 73S 13.L8 |34k |93 |38¢ ez 3494 | 756
/00% | DO (mg) 8.2 * 1z >
Conductivity
JnrAKe. | (umhosiem) 2z |90
ol 2o | w4 |46 | 2sa
Initial Final Initial Final Initial Final Initial Final




Environmental Testing Solutions, L1.C Page_ § of
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Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCOy/L
Analyst
Date analyzed | 0842 02 Titrate samples to pH = 4.50 S.U.
Titrant normality and multiplier determination:
pHof Normality Normality (N) of H,SO, PH Factor or Multiplier .
Defonkzed | Titrant check | Begin | End | Total | = (S ml NayCOsx 0.05/E = (N'x 50000)/ 100 ml sample
water reference | standard ml ml ml = 0.25/F = N x 500
=4.58U. | number number (E) (acceptable range = 0.018 - 0.022)
5.9 lngoss |inesuc 0.3 |32 125 0.020 o)
a]‘- -0, - O. a =0.4mi
Laboratory control standard:
Reference True value Sample Alkalinity MV) | % RS=MV/ TVx100
standard number V) volume | Begin | End | Tota] Multiplier | (mg CaCOyL) (scceptable range
(mg CaCOyL) (ml) ml ml ml =90 to 110%)
Is3099 100 W |87 |722] 1o | 10 100 100%
Duplicate sample precision:
: Sample Alkalinity Y =
Sample Sample ID volume | Begin | End | Total Multiplier | (mg Cacoy1) {(S-D)/[(S+Dy2]} x 100
number (ml) ml ml ml (weem%
0BLS0Z 1SSWH20 | B2 |z [ 20| 1© |5 =
08060z | Dt 00122 293 130 | 1o [P 3
Matrix spike recovery:
Reference Spike value Sample . Spike alkalinity (A)
standard number sv) volume | Begin | End | Total Multiplier (mg CaCOyL)
(mg CaCOy/L) (m]) ml ml ml
VAeso D 100 |Zu2 [g42| 8.0| o 20
Sample alkalinity (B) Measured spike value (1A% % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
S b 1023
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier {mg CaCOyL)
037-%30.02 |p8Y SSW) 100 34.2 |39.3 | 3.] 10 3]
03-23-02 | MHSKz0 3313 |uzs | (.2 XA
03-29.02, LO |6 e : ke
03-31-0z 4 1o 29 | 03 b3
0331028 124 1262 6.3 b3
08.05-02 20.2 20,. o3 . b3
06.00.0Z 2L.S [33.0 | .S oS
06.03-02 %30 1333 L& (afﬁ
B0z o 32.9 |45.6 | (.S L >

Reviewedby: | C\')‘ | Date reviewed: [ og-16 02— |




Environmental Testing Solutions, LI.C

Page bq

Alkalinity

(EPA

Method 310.1)

Matrix: Water, MDL = 1.0 mg CaCOy/L

Page 2 of o

Avalyst| er 7]
Date analyzed 08,1307 Titrate samples to pH = 4.50 S.U.
normality and multiplier determination .
pHof i ality Normality (N) of H;S0, PH Factor or Multiplier
Defonized | Titrant ~Begin | End | Total = (5ml Na;COs x 0. = (N x 50000)/ 100 ml 1
water reference | standard ml ~le\ﬁn~ = ;.2SIE PV e = Nx 500 e
=45SU. | number | number (®) M- 0.022)
I » * \\:
Laboratory con'n-ol standard:
Reference True value Sample Alkalinity (MV) | % RS = MV/TVx 100
standard number Tv) volume | Begin | End Total | Multiplier (mg CacoyLy (acceptable range
(mgCsCOYL) |  (m]) ml ml ml =90 to 110%)
INGSDA9 | 100 0 16a” (walwo [0 100 loo
Duplicate sample precision:
Sample Alkalinity YeRPD =
Sample Sample ID volume | Begin | End Total | Multiplier (mg CaCOyL) {(S- D) /[(S+D)2]3 x 100
number {ml) ml ml ml (acceptable range = + 10%)
08.1002 | MAS theo (0 0.9 [134] 65| 0 |° us
884007 | 7 o [R4]e33[ V3] 10 [P 4z 3.1%
Matrix spike recovery: .
Reference Spike value Sample R Spike alkalinity A)
standard number sv) volume | Begin | End Total | Multiplier (mg CaCOyL)
(mg CaCOyL) (mh) ml] ml ml
INSSMg | 100 1237 ws| il o 110
1.4
Sample alkalinity (B)- Measured spike value Mv) Y% R=MV/SVx100
(mg CaCO,1) MV=A-B (acceptable range
(mg CZCOJL) =75 to 125%)
b3 43 Q4.
Sample measurements:
Sample volume Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier {mg CaCO,/L)
0az-0z | mus Hzo (00 28.01%3.% | .7 {0 3
8.05-0Z | €oit Y, 35.5 (441 | 8.8 e
.05-0g | 0.8 |w.1t |93 43
08.0b.0z | 05 100085 g6
08.04.02 I 9.2 173.2 | 8.0 &0
08.1z.0z 4 3.2 1384 (.2 Lo
08.12:02 & .0 lgs| 109 116
0203301 |AEYA s | 03 3. |28 28
020863, o) r Z| & 133 log |28 1%

Reviewed by: [ (.}(‘ | Date reviewed: lge-18-07_ |
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Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCOy/L

Analyst | Pl ]

Date analyzed | 59 1302 Titrate samples to pH = 4.50 S.1.
normality and multiplier determination; )
pHof Normality Normality (V) of H,SO, PH Factor or Multiplier
Deionized | Titrant \cmn\% End | Total [ = (5 ml Na;CO;s x 0.05yE = (N'x 50000/ 100 ml sample
water reference | standard

—mi—{_ml | =0.25/E

=Nx500
=24.5S.U. { number | number (E) [ereeptable ynge = 0.018- 0.022)

: \\J"

Laboratory control standard:
Reference True value Sample Alkalinity MV) | % RS=MV/ TVx100
standard number (V) volume | Begin | End | Total Multiplier | (mg Caco,1,) (acceptable range
(mg C2COYL) | () ml ml ml =90 to 110%)
N9 100 100 3 |lb3]| j0 Io 100 1067
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total Multiplier | (mg CacoyL) {(5-D)/[(s+D)2]} x 100
number (ml) ml ml ml (acceptable range = % 10%)
20 8070 bevey Seate | 1o [l 4 32| 10 |5 g .
Dupli
P208037.0p] 00 1243 (322 |39 | | 19 -
Matrix spike recovery:
Reference Spike value Sample Spike alkalinity (A)
standard number sv) volume [|' Begin | End | Total Multiplier (mg CaCOy/L)
(mg CaCOyL) (ml) ml ml ml
INSSq | B © | z4.3 |332] 129 10 130
Sample alkalinity (B) Measured spike value ™mv) Y%R=MV/SVi1N
(mg CaCO,L) MV=A-B (acteptable range
(mg CaCO;/L) =75to 125%)
19 51 1027%
Sample measurements:
Sample volume Begin | End | Total Alkalinity
Sample number Sample ID (m]) ml ml ml Multiplier (mg CaCOyL)
| 026806k.0) |N) Can, | {e) 33.2)4L.5| A3 10 a3
088801 | | 0 2 1.2 |10.5] 4.3 93
0208/6.D) J 3 1051198 | 93 RE
= Dnecdzz  (Jany 2.0 |75 | oS LS
- bneagzz iy | 051326 4,3 b3
02080b.03|Cree Bied | | mD 32.8 345 | 4.7 [2) 130
020808. og Z S 4vg |34 5
02081 0. 03, 3 23" [10.0 | 8-3 o)
LoroBow.02 | Coge i FP | -~ 100 35|35 |4 | 150

Reviewed by: [ X | Date reviewed: | o0z |
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Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCOy/L
Analyst | 4PV .
Date analyzed | pB.13.p2 Titrate samples to pH = 4.50 S.U.
ant normality and multiplier determination:
pH Normality Normality (N) of H:SO, PH Factor or Multiplier
Delonized | Titrant ~Begin | End | Total = (S ml N2;CO; x 0.05/E = (N x 50000)/ 100 ml sample
water reference | standard ml . = (L.25/E =Nx 500
=4.5S8U. { number number (E) (
—— =
Laboratory control standard:
Reference True value | Sample Alkalinity MV) | % RS=MV/TV x 100
standard number aTv) volume | Begin | End | Total Multiplier | (mg CaCOy1L) (acceptable range
(mg CaCOy/L) (ml) ml ml ml =90 to 110%)
| Inssoq 100 10 1133 j1a3] 10 o) 100 1007
Duplicate le precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total Multiplier | (mg CacoyL) {(S- D) /[(S+D)2]} x 100
number 2 | (m) ml m | ml (acceptable range =+ 10%)
0809 ICozeff 2| 50 | 23935360 [i5) 0 |° Bffe0 .
dZosoa.oH | T S0 12369 |44.0|83 inwo |° 19 b2
Matrix spike recovery:
Reference Spike value | Sample Spike alkalinity (A)
standard number (sV) volume | Begin | End | Total Multiplier (mg CaCOyL)
(mg CaCOy1L) (mD) ml ml ml
10850 106 | S0 |33 [vy0{133 [T o 270
Sample alkalinity (B) Measured spike value ™mv) Y% R=MV/SVx100
(mg CaCoOy1) MV=A-B (atceptable range
(mg CaCOJL) =75 to 125%)
oo 1007
Sample measurements:
Sample volume | Begin | End | Total - Alkalinity
Sample number Sample ID (ml) m} ml ml Multiplier (mg CaCOy/L)
020810. 02 | (e B1 PP 3 0 24 | yz| 8o [ |BO
208 06. 09 VA SQN 10y ) IR |1z | 9.0 38 e
030808 . Db " b4 45 |2t | 3-) 31
D.oeio.05 |° 3 2b.0|BS | L3 "2
20606.05 A jNT | 335 |spa| 23] | £
026808.071 ] Z 33 lin5| Iz k72
020816 bt | 3 105 | a4 | pg 09
020866 .06 |t Lok P | sV [AS_|z05 | 3.0 |9 .'40
02084 5. t8 YA 100 5 (269 | by |- oY
0206 jo- |1z J 3 4 Reviewcd%)gs N _I Date reviewed: | o@' -i1¢-02- l
)
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Total Hardness
(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCOy/L
Analyst 14— -
Date analyzed | 08.13.p7.
Titrant normality and multiplier determination:
Titrant | Normality check Begin End Total Normality (V) of EDTA PH Factor or Multiplier
reference standsard ml ml - ml =0.2/E = (N x 50000)/ 50 ml sample
number number (0:4) (acceptable range = 0.018 - 0.022) = Nx 1000
WROD | NS89z 6.1 | 100 | 9.9 8.0202 20.2.
!
Laboratory control standard:
Reference Truevalue | Sample Hardness MV) | % RS=MV/TV x 100
standard number Tv) volume | Begin | End | Total Multiplier | (mg Caco,1) (acceptable range
(mg CaCOYL) |  (ml) m | ml | m =90 to 110%)
185510 40 N 10w lize] 20 | 2oz 40.Y 1017
Duplicate sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total Multiplier | (mg CaCcoO,L) {(S-D)/[(S+Dy2]} x 100
number (mD) mi ml ml (acceptable range = + 10%)
3-20.02 | S5woHz0 50_ {122 |KS 2.3 | 202 [° 40 .
Duplica
0320z | ™7 P 1us rol26 ] 202 | 8.3%
Matrix spike recovery:
Reference Spike value | Sample Spike hardness (A)
standard number sV) volume | Begin | End | Total Multiplier (mg CaCOyL)
(mg CaCOyL) {ml) ' ml ml ml
1055101 to 52 |15 Ao lds | zo.z Al
Sample hardness (B) Measured spike value MVv) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
(mg CaCO;/L) - ‘15 to 125%)
%) g | 102.5%
Sample measurements:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCO,/L)
— Blank
TVzND (should be = 0 mg CaCO,/L) (o4 0.1 Q. 0,0 20.7 ND
08-05-02 | ssw Hzo [ Ko (23] 2.2 Yo
03-22-02 |mus  Hzo 2.5 | 25.0| 4.4 83
C3.z2a0z ' sy |74 | 4.3 83
03-31-0Z 4 799 1342 | 4> g3
0 31-028 3.2 [385 |d,3 83
086502 38.5 |73 | 42 8o
08. 04 OZ. 42.F [ 43.) | 4.4 89
0B.03-00. I 40 lad | 44 69
08.Q9 07 J 84 2.4 |d2 ] 65

Note If >15ml of titrant is used, sample must be diluted. ~ Reviewed by: l_ 1

—

v

Date reviewed L of- 18-0L




Environmental Testing Solutions, LI.C Page 2  of
Total Hardness
(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCOy/L
Analyst e
Date analyzed A3 -2
Titrant normality and mu ination:
Titrant Normality check Begin End Normality (V) of EDTA PH Factor or Multiplier
reference standard ml ml ml ~=0.2/E = (N x 50000)/ 50 m1 sample
number number ® (ncceptable range = =Nx 1000
\_-’
\
Laboratory control standard:-
Reference True value Sample Hardness (MV) | % RS=MV /TVx 100
standard number av) volume | Begin | End | Total Multiplier | (mg CaCOy/L) (acceptable range
(mg CaCOJL) |  (my) ml ml ml =90 to 110%)
(dsSio) 40 0 e |ue 70 | Zo.2 40.4 1O{¢)o
Duplicate sample precision:
Sample Hardness “RPD =
Sample Sample ID volume | Begin | End | Total Multiplier | (mg CaCOy/L) {(S- D)/[(S+D)2}} x 100
number {m]) ml ml ml (acceptable range = + 10%)
o0z A R0 I gn [ 0064 (44 [ 202 787 B .
081002 | Pl 80_|55 |as |43 | 20.2 [Paq 2.3%
Matrix spike recovery:
Reference Spike value Sample Spike hardness (A)
standard number (sY) volume | Begin | End | Total Multiplier (mg CaCOyL)
(mg CaCOy1L) (ml) ‘ml ml ml
N5 51D) 155 M3 |6y | 0.2 120
Sample hardness (B) Measured spike value My) Y% R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
87 3 103.5%
Sample measurements:
Sample volume | Begin | End Total Hardness
Sample number Sample ID (m}) ml ml ml Multiplier (mg CaCO,/L)
Blank "
(hould b = 0 mz CaCOL) -
2oz mys 3 29 |23 (4 | 20.2 89
033.0) 181¢na BwpoS | 203|283 | 2.9 | 44" 48
0206 £03.0| J 4 261 | 310 | 2.3 t?
20807, 00 |G eoearhn,, - Seads 3ko 324 | Ly 32
Qaseda o [N.Czac, { 324 |z,0 |34 2
7
0A080 8.0/ { Z 3.0 [29.3 | 3.3 ¢3
0A0810.0) J 3 .3 |42e |33 03
— one GA-22 Cd 7> Y2 |us’ypedz 85
— Pmega -zz A sl | L5 |sg (44 | § 84

Note: If >15ml of ttrant is used, sample must be diuted.  Reviewed by: L A j Date reviewed LD&- 18-07 j
[}
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Total Hardness

(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCO,/L

- Analyst Al .
Date analyzed OQ-!B-DZ

Titrant ity and multi, lier determination:

Titrant | Normality chec End Total Normality (N) of EDTA PH Factor or Multiplier
reference |  standard ml | i =0.2/E | = @x 50000 50 mi sample
number number ® | opeblesauge = 0,018 - 0.022) - = Nx 1000
\ \b‘
Laboratory control standard:
Reference True value Sample Hardness (MV) | % RS = MV/TVx100
standard number (xv) volume | Begin | End Total | Multiplier (mg CaCOyL) (acceptable range
(mg CaCOYL) | () ml ml ml =90 to 110%)
INSSID) 40 N 169 |ao |24 20.2 4z 1057
Duplicate sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total Multiplier [ (mg CaCOy/L) {(S-D)/[(S+D)2]} x 100
number (mD) ml ml ml (acceptable range =+ 10%)
02081’)(0. 83 CO‘Q'M CJ [ 2'5 S'b 2.4 '-“ (z) 202 S ‘-'}O ,/vméxxﬁ”,o;‘:;;”;x%)‘
Dupl D
020B0w.03 | T 25 |1z L3 |y (D 20.2 190 Ha
Matrix spike recovery: NoT 5 ..‘0‘
Reference Spike value Sample Spike hardness (A)
standard number (sY) volume | Begin | End Total | Multiplier (mg CaCOy/L)
(mg CaCOyL) (ml) ml ml ml
NSY ZS | 2.5 |734 |14 ‘fz’o.z 38
Sample hardness (B) Measured spike value Mv) Y% R=MV/SVx100
(mg CaCO,1) MV=A.B (acceptable range
(mg CaCO;/L) =75 to 125%)
Ao 38 ' A0 7%
Sample measurements:
Sample volume Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCoyL)
Blank
_| Ghour e =omyreacoyT) —
02080B.05 |(pez A1 ¢d 2 25 ied |25 |48 @) 70z 190
02080, 03 J 3 B4 17239 |ds | | 180
oL
020803 H P 44 324 | 50 | Z00
620808, of | - 2 39 1% |52 | A
20810 D2 J 3 ] 36.\ 433 |52 [ Zio
1)
b20800.04 N 101 / ole) Y33 |dip [d.3 84
OR0806-5p [ 2 12.0 |133]| Y &3
020810 03 J 3 3.3 | 54| Y @3
020600, 05 | KA\ AT/ 214 | 255|411 83
Note: If >15ml of utrant is used, sample must be diluted, Reviewed by: L ) j Date reviewed L 65-14-0L j .
(4
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Total Hardness

(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCOy/L

Analyst | J4cye .
Datc anal)'zed e “5102.

Urant normality and multiplier determination:

t | Normality check Begin End Total Normality (V) of EDTA PH Factor or Multiplier
reference standard mi ml ml =(02/E = (N x 50000)/ 50 m! sample
number N\,  number E®) (acceptable range = 0.018 - 0.022) = Nx 1000
. ‘\
Laboratory control d:
Reference Trudyalue Sample Hardness (MV) | % RS= MV /TVx100
standard number volume | Begin | End Total | Multiplier | (mg CaCOyL) (acceptable range
(mg CaCO : (ml) ml ml ml =90 to 110%)
40 \50
Duplicate sample precision: \
Sample Hardness %RPD =
Sample Sample ID volume End | Total | Multiplier (mg CaCOy1) {(S-D)/[(S+D)2]} x 100
number (ml) m_ \ml | ml (acceptable range = + 10%)

Duplicate

S
\ D
Matrix spike recovery: \

Reference Spike value Sample Spike hardness (A)
standard number (sv) volume Begin | End | Total Multip (mg CaCOy1L)
(mg CaCOyL) (ml) ml ml ml M
AN
. Sample hardness (B) Measured spike value M™My) % R= /SVx100
(mg CaCOyL) MV=A-B (acceptabie range
(mg CaCO,/L) =75t 12
\ 2
Sample measurements:
Sample volume | Begin | End Total ) Hardness
Sample number Sample ID (ml) mli ml ml Multiplier (mg CaCOy/L)
Blank Ik
~(should be = 0 mg CaCO. 4y Ll
0206808:07 |S@N  yniT 7 50 255 {294 |39 202 49
020810. 0y Jd 3 294 |33.8 | 4.4 &

pd

P

Note- If >15ml of ttrant is used, sample must be diluted.  Reviewed by: L A l 7
</

Date reviewed L b¢-10-02 1
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Total Residual Chlorine
- (EPA Method 330.5)
Matrix: Water, MDL = 0,10 mg/L
Meter: Accumet Model 25 pH/Ton Meter
Analyst | 1AL, | Iodide reagent: [ ;{\) gOwy|
Date analyted | 08.04.07. | Acid reagent: | )9 RO
Slope: | 22,4
Calibration.' \
P 5 e 0.10 mg/1, 1.00 mg/T,
Reference stmdard number IN N
Note: For samples with a residual chlonine of > 1.0 mg/L, the calibration range must be adjusted to bracket the chlorine levels of the samples.
Laboratory control standard:
- Reference standard True value (TV) Measured value (MV) YeRS=MV/TVx100
number {mg/L) (mg/L) {acceptable range = 90 to 110%)
NSSDAN 0.50 o413 Y.,
Duplicate sample precision:

- Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) J/[(S+D)/2]} x 100

? number (mg/L) (acceptable range = +10%) 4

i QZQ(SD&:- Qb M S"O-ODHQO SRS RBRA ',,i:;,;;
02p6pb.pp |  Duplicate 1 2 . R —

: Sample measurements: .

: Sample Sample ID Residual chlorine

: number (mg/L)

’ i Blank (should be =<0.10 mg/L) fa o 0.00L0Z
0208pw. 62 | Coee -y - PP Qau tan, O\nqki’l,&dn(d.q. Lo.0014Z
026600.03 | Coee . - oai.a{-an Cleawe LD, 00106
020806-0/ 1TRSast - Noetn Elm,y no ¢oloe, Cleae £0, BOHS
020800664 | S0y -\o1 pate tan Cloaw, noctn Bhell <0.n03,2
006800 . 05 SON - INT ) C‘OlO{LL Cloaur . L0, 00 3Dy

— /
/ ‘
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted.
Laboratory control standard:
Reference standard True value (TV) Measured value (MYV) % RS=MV/TV x 100
number {mg/L) (mg/L) (acceptable range = 90 to 110%)
INES09 0.50 0.45W ‘ 4al.21,
Reviewed by i

Date reviewed 1o) 01—
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Total Residual Chlorine

(EPA Method 330. S)
Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model 25 pH/Ton Meter

Analyst JAR, Iodide reagent: [\ Qo@q‘yﬁ‘]
Dateanalyzed | 0@-DOD2- Acid reagent: | INRog Y
Slope: | Zb.8

Laboratory control standard: ,
Reference standard True value (TV) Measured value (MV) Y RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INSSM) 0.50 0 .490 a9
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residual chlorine “%RPD = {(S -D) /[(S+D)72]} x 100
number (mg/L) (acceptable range = + 10%)
020408 0¥ Chardeshm P10 , L S Lo.0047 .
3 Duplicate ’ ’ D 500301 _
Sample measurements: ’
Sample Sample ID Sample characteristics Residual chlorine
number (mg/L)
Y] Blank (shouldbe=<0.10 myl) il L0800
0zogo8- 0 |lpre At PP oaiz ﬁm J/.ah:fiu Olends, £0-09252
02080€.5 |Cee - ) Lo llrw, Hloae £0-00170
' g
0208080\ |TRded - N.Cany pate Lo ctaan A8 -coi0d
< 14 7
0208202 | Bsprophaty 007 |padeduiim, choax. £0.00 220
T { (r
02080&: 0D N 100 1nocodoe, cloon £0-00h 3
02086€.06 ITVA - g6 (D) pate yllin,, Clegut, 9.0100
d
02080% 07 |TyA- 20 (T N0 eOl,  (loan £0.00407
\ )
Note: All samples were analyzed in excess of EPA recommended holding time (15 munutes) unless otherwise noted.
Laboratory control standard:
Reference standard True value (TV) Measured value (MV) Y% RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
IN 559 0.50 OYq%g _ 95.2%
Reviewed by ,)(
Date reviewed &—112 02
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Total Residual Chlorine

n = mwa,

V5 M P EENIRAT AT ST MY,
H

(EPA Method 330.5)

Matrix: Water, MDL = 0.10 mg/L

Meter: Accumet Model 25 pH/Ion Meter

Analyst | A Todide reagent: [ | 012051 |
Date analyzed | O®.10-02Z.. Acid reagent: TN Rosq
Slope: | 265
Calibration: '
g 0.10 mg/T, 1.00 mg/L
Reference standard number [NSSAY ) ﬁ&_ﬂl
Note: For samples with a remidual chlonne of > 1. -0 mg/L, the calibration range must be adjusted to bracket the chlorine levels of the samples.
Laboratory control standard:
Reference standard True value (TV) ~ Measured value (MV) Y% RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INssA| 0.50 0.5 34 104-87,
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S-D) /[(StD)72]} x 100
number (mg/L) (acceptable range = + 10%)
0216 'Z Cranledsn pu S 10.0054Y
Duplicat D
sx/ uplhicate i £0-004 2o —_
Sample measurements: R
Sample Sample ID Sample characteristics Residual chlorine
number (mg/L)
it Blank (shouldbe=<0.10mgl) LO0OAUOB
0zot1o. 0Z Lo -0, PP pwuuw, oz ~0-c0el
! /
20€10.03 [aze - A. ¢ 0 Coloe, elean 20.001©3
020810 . 0\ [[Rélnatelne Noath () gets Fan Gloae <0-003s5]
a ~ 4
0zaf10..9S [TVA -san 101 tan, s hghtt,tlode, L 0:00972
[v4 v 1 -
626210 .06 [TV A SAN i\ pele fan . ¢ Lonve £6.00843
\

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

Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INSSR/ 0.50 0.533 1742
Reviewed by n
Date reviewed Cp-1§-02-




Sequoyah Nuclear Plant Biomonitoring
September 6-13, 2002

Appendix D

Reference Toxicant Test and
Control Chart
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7-d IC25 (g/L KCI)
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Environmental Testing Solutions, LLC

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

1 i [ 1 l T ! | 1 | T. ] 1 1 1 1 i
B . .
L. R
i Control Limits Set According to + 2 Standard Deviations.
)
- -4
}- .
L. -4
- E
. .
- -
[ 1 | | { | 1 l | | 1 I | 1 1 | 1 1 |
o, [ o, o, 7 S s a, a a a a a o, 2, [/
eg,% % %, {% %, % %, 2y, «w‘(a ew% e.% e‘,% uz‘,% 2, %, Q‘Qo qt‘?‘a ‘k% %, ‘eﬂ%
2, Yo o B W Y o % W e W % % % % % % % B

Test date

—e— 7-day IC25 =25% inhibition concentration. An estimation of the concentration of
potassium chloride that would cause a 25% reduction in Pimephales growth for
the test population.

— — Central Tendency (mean IC25)

--------- Control Limits (mean IC25 # 2 Standard Deviations)




7-d IC25 (g/L KC))
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Environmental Testing Solutions, LL.C

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

] 1 I | i | l l ! 1 i l ! i | I [ I I |

oo ——— e o p— e et e s — e .. . .. . .. e .. .o . - a4 o § St & e 4 ¢ — ¢ — 5 —

T e e L .. e —t —— o o ¥ ¢ s o ¢ ¢ e ¢ 8 e 8 8 TS 6 e s ® ¢ —0 & —

-----------------------------------------------------------------------------------------------------------------------------------

Since the coefficient of variation for the set of 7-d IC25 values (0.11) is less than the 75 and 90% percentiles determined
by the USEPA, these percentiles were used in setting the waming and control limits.

| { 1 | | i | | 1 |

[/ [/} &, &, 7 PR 7 a [/ & Q. o o 0, o0, [/

& %, B, {,Qa . «v% %, 2, «.a‘(o ev% ‘{Qa e.‘,% uz‘,% K‘i‘a %, -t‘% Qt"“o ”% 04‘,, %
% % % % % % % % » % % % 2 % %

Test date

—*— T-day IC25 = 25% inhibition concentration. An estimation of the concentration of potassium chloride
that would cause a 25% reduction in Pimephales growth for the test population. :

— — Central Tendency (mean IC25) ‘
— -— Warning Limits (mean IC25+ S, ., S a7s = 0.38, as determined by USEPA for the method and endpoint)

Control Limits (mean IC25+ S, o, , S, o) = 0.45, as determined by USEPA for the method and endpoint)




Test number Test date

1 06-26-01
2 07-17-01
3 08-21-01
4 09-25-01
5 11-01-01
6 11-06-01
7 11-27-01
8 12-12-01
9 01-04-02
10 02-05-02
11 02-13-02
12 02-26-02
13 03-28-02
14 04-23-02
15 05-07-02
16 05-23-02
17 05-24-02
18 06-04-02
19 06-11-02
20 08-06-02
Note:

CT=
S =
S 4.5 = Standard deviation corresponding to the the 75" percentile CV. S, 75 = 0.38, as determined by USEPA for the method and endpoint.

Environmental Testing Solutions, LL.C

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

7-day IC25 CT S

(g KCI'L) (g/L KCl) CT-28
0.69
0.53 0.61 0.11 0.39
0.74 0.65 0.11 0.44
0.62 0.65 0.09 0.46
0.60 064 0.08 0.47
0.71 0.65 008 0.49

, 0.66 065 007. 0.51
0.57 . 0.64 0.07 0.50
0.63 0.64 0.07 0.51
0.49 0.62 0.08 0.47
0.61 0.62 0.08 0.47
0.65 0.63 0.07 048
0.56 0.62 0.07 0.48
0.70 0.63 0.07 0.48
0.61 0.63 0.07 049
0.76 0.63 008 . 048
0.66 064 007 049
0.67 0.64 0.07 049
0.70 0.64 0.07 0.50
0.55 0.64 0.07 0.49

growth for the test population.
Central tendency (mean IC25).
Standard deviation of the 1C25 values.

CT+2S8

0.83
0.87
0.83
0.80
0.81

0.79

0.78
0.77
0.78
0.77
0.77
0.76
0.77
0.77
0.78
0.78
0.78
0.78
0.78

SA.7S

0.23
0.25
0.25
0.24
0.25
0.25
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24

0.23
0.27
0.27
0.26
0.27
0.27
0.26
0.26
0.24
0.24
0.25
0.24
0.25
0.25
0.25
0.26
0.26
0.26
0.26

0.99
1.03
1.03
1.02
1.03
1.03
1.02
1.02
1.00
1.00
1.0
1.00
1.0
1.01
1.01
1.02
1.02
1.02
1.02

Sase

0.27
0.29
0.29
0.29
0.29

0.29 ~

0.29
0.29
0.28
0.28
0.28
0.28
0.28
0.28
0.29
0.29
0.29
0.29
0.29

Ccv

CT-Spe CT+S.0

0.16
0.20
0.20
0.19
0.20
0.20
0.19
0.19
0.17
0.17
0.18
0.17
0.18
0.18
0.18
0.19
0.19
0.19
0.19

1.06
110
1.10
1.09
1.10
1.10
1.09
1.09
1.07
1.07
1.08
1.07
1.08
1.08
1.08
1.09
1.09
1.09
1.09

Sas0 = Standard deviation corresponding to the the 90™ percentile CV. S, o= 0.45, as determined by the USEPA for the method and endpoint.

Cv-=

Coefficient of variation of the IC25 values.

0.18
0.17
0.14
‘0.13
0.12
0.11
0.11
0.10
0.13
0.12
0.12
0.12
0.12
0.11
0.12
0.12
0.11
0.11
0.11

7-d IC25 = 7-day 25% inhibition concentration. An estimation of the concentration of potassium chloride that would cause a 25% reduction in Pimephales

USEPA 2000. Undenstanding and Accounting for Method Variability in Whole Efftuent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental

Protection Agency, Cincinnati, OH

Organisms obtained from Aquatic BloSystems, Inc

08-06-02.x1s




Environmental Testing Solutions, LLC

Precision of Endpoint Measurements

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

40 |-

10 -

Test date

—¢— PMSD = percent minimum significant difference. PMSD is the minimum significant difference
between the control and treatment that can be declared statistically significant.

— - Central Tendency (mean PMSD)

-------- Lower and Upper PMSD Bounds
Lower PMSD Bound (10" percentile) = 9.4%, Upper PMSD Bound (90 percentile) = 35%
(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint.)




Environmental Testing Solutions, LLC

Potassium Chloride Chronic Reference Toxicant Data

Control Control Mean
Testnumber  Test date Survival Growth
o \ (mg/larvac)

1 06-26-01 100 0.63

2 07-17-01 100 0.52

3 08-21-01 100 0.89

4 09-25-01 100 0.85

5 11-01-01 100 " 0.54

6 11-06-01 100 1.00

7 11-27-01 97.5 0.70

8 12-12-01 95 0.82

9 01-04-02 95 0.80
10 02-05-02 97.5 0.95

11 02-13-02 100 0.65
12 02-26-02 100 0.64

13 03-28-02 100 0.63

14 04-23-02 100 0.71

15 05-07-02 97.5 0.46

16 05-23-02 100 . 038

17 05-24-02 97.5 0.44

18 06-04-02 100 0.68
19 06-11-02 100 0.65
20 08-06-02 97.5 0.69

Note CV = Coefficient of vanation for control survival.

PMSD = Percent Mimimum Significant Difference

Precision of Endpoint Measurements

using Moderately Hard Synthetic Water

for Pimephales promelas

cv

)

9.8
9.1
83
49
25
7.4
22.8
16.6
10.1
6.9
8.0
33
11.2
12.8
12.3
9.9
213
140
3.7
222

CT

for Control
Growth CV (%)

9.4
9.1
8.0
6.9
7.0
9.3
10.2
10.2
9.8
9.7
9.1
9.3
9.5
9.7
9.7
10.4
10.6
10.3
10.8

MSD

0.19
0.07
0.13
0.09
0.10
0.17
0.18
0.19
0.18
0.21
0.10
0.11
0.13
0.19
0.07
0.09
0.11
0.15
0.11
0.16

»

PMSD

)

30.6
13.8
15.1
10.4
18.6
16.9
26.1
23.5
220
222
15.5
16.5
21.4
26.2
154
225
25.0
22.1
16.6
23.5

CT

for PMSD (%)

222
19.9
17.5
177
17.6
18.8
194
19.7
19.9
19.5
19.3
19.4
19.9
19.6
19.8
20.1
20.2
20.0
20.2

On average, the CV for control growth is 10.8% in Environmental Testng Solutions, LLC Pimephales chronic

toxicity tests,

Lower CV bound determined by USEPA (10® percentile) =3 5%
Upper CV bound determined by USEPA (90" percentile) = 20%
MSD = Muimum Significant Difference

PMSD is a measure of test precision. The PMSD is the mntmum percent difference between the control and
treatment that can be declared stanstically significant in a whole effluent toxicity test. On average, a significant
difference occurs for Environmental Testing Solutions, LLC chronic toxicity tests when a toxicant reduces
Pimephales growth by 20.2% from the control.
Lower PMSD bound determined by USEPA (10® percentile) = 9 4%.
Upper PMSD bound determined by USEPA (50" percentile) = 35%.
CT = Central Tendancy (mean Control Growth CV or mean PMSD)

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

toxicant tests

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

Orgamisms obtained from Aquatc BioSystems, Inc.

08-06-02.xIs
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Potassium Chloride Chronic Reference Toxicant Test
(EPA/600/4-91/002 Method 1000.0)

Species: Pimephales promelas

PpKCICR Test Number: 24

Dilution preparation information: Comments:
KC1 CHM pumber: ChH oL,
ion: 50 g KCVL:! Dissolve 50 g KClin I-L
Stock preparation: Ddl ' peon e50gKClin
Dilution prep (mg/L) 300 450 600 750 900
Stock volume (mL) 6 ) 12 15 13
Dhluent votume (mL) 994 991 983 985 982
Test organism information: ) Test information:
Organism age: 24-00ulS OOy Randomizing template: | MelL.OQ
Date and times organisms | o8-0S-02- 1020 W @20 | Incubator number: vl
were born between: M3
Organism source: ABS &Ry  (X-05-02. Artermia lot number:  8G220HG
Transfer bowl information: | pH= 4 Temperature = Oven temperature: 1oV C
1.4 24.£°C | Drying time: - Youes|
Daily feeding and renewal information:
Day Date Morning feeding | Afternoon feeding | Test initiation, renewal, | Analyst
time time or termination time
0 ot-0bTo "——_Zﬁ e} o2] A&
! loesroz| 1030 1621 0O b
2 |oRetoz | 10272 120 2B A
3 lasesoz | w2 140 3 Al
¢ lofin-02 ny ! (156 {6 3¢ ;\\
> legit-oz 1000 [WeYe (SST. j(
6 le-12-02 1634 1.3 b3S U\&
7 |ee-3- 02 —2 i 2 A
ANJY
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 2.570 $20% 7-day LC50 750.3
Average weight per larvae: a.tq44 2 0.25 mgflarvae NOEC 450
LOEC 600
ChV 519.6
1C25 552.6




Lovironmental Testing Solutions, LLC Page2ots

i

PpKCICR Test Number: 29

~N

Survival and Growth Data \

Day CONTROL 300 mg KCVL 450 mg KCUL
A B C D E F G H I J K L
° 0|10l /0|s0ltolio\s0]| rolro] 70| 0|0

10 {10 | [0 |40 {l0 /0 |70 {70 }/0 |70 0 |/O
10} 70706 /0170 |/0]/0|70)/0|70 | /0|70
(O 10|10 |/0} 10} 70|t |/0 /0| /0]r0 |70
(0| {0O1/0 | fO] ol O /0O }t0 | /0| (0| (0] (O
s o 1o lio 14wl o lwl| e {o]w
‘ o 1o [0 18 | a0 [0 |0 |70 [a%f 0] /0
7 o lw o 1g | glw |10}t G | 0|10

A=Panwe{ght(m2ab g.oHe .05 \q?\"q' ﬂ}ﬂ‘) 6‘0&\ ‘qﬂgbﬂgos ‘6&\ 4130 H_Q.‘IO ‘q.bsq 14,0153

B = Pan + Larvae weight (mg) 1,1"’0 a?\’b ‘Z\"{‘\ 'L‘b'\é ﬂ'd’ 1,'250 11‘|\‘L ‘L@'&\ u9‘° "Lb-a\ ub‘\ zz'q’L

Larvaeneightmey=4-8 1,140 48], 02 e dS[e kY |42 |05 |40 V10 {0 |4,18! 155

Calculations and data reviewed. 3:&

Comments:
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Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1000.0)
Specles: Pimephales promelas

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

Test number; PpKCICR # 29
Test dates: August 6-13, 2002 ' Revelwed by:
Concentraton (mg/L, Replicate | Jnitial number of | Final number of A = Pan weight B=Pan+Larvae [Larvae weight (mg) | Weight/ Initial number | Meas survival Meaa weight (mg) of Perceat reduction Tam
KCn) larvae farvae (mg) welght (mg) =A-B of larvae (mg) *4) variatioa (%) coatral (%)
A 10 10 15040 22 680 7 640 0 7640
B 10 10 15063 19 930 4 867 04867
Control 918 06944 222 Not applicable
ontro C 10 10 14958 21770 6812 06812 *®
D 10 9 14695 23 150 8 455 08455
E 10 9 15004 23060 8056 0 8056 . -
300 F 10 10 14953 22 580 7627 07627 975, 0.7764 26 13
G 10 10 14 805 22 420 7615 07615
H 10 10 15054 22810 1.156 07756
1 10 10 14730 22 900 8170 08170
450 J 10 9 14870 20 810 5940 05940 975 0.7162 129 a1
K 10 10 14 659 21 840 7.181 07181
L 10 10 15063 22 420 7.357 07357
M 10 9 14972 20 260 5288 0 5288
600 N 10 10 15014 20710 5 696 0 5696 850 04755 19.0 31s
) 10 9 14 851 19 170 4319 04319
P 10 6 14673 18 390 3 03717
Q 10 4 14 635 17 440 2 805 0 2805
750 R 10 7 14653 18 150 3 537 03537 575 03302 206 524
S 10 8 14 630 18 790 4160 04160
T 10 4 14994 17 700 2.706 02706
U 10 1 14 620 15290 0670 00670
900 Y 10 0 0,000 0000 0000 00000 7.5 00536 X 923
W 10 1 14 762 15240 0478 00478
X 10 { 14 643 15 640 0997 00997
Dunnett's MSD value: 0.1633 MSD = Munimum Significant Difference k
PMSD: 23.5 PMSD =, Percent M Significant Duffe
PMSD is a measure of test precision, The PMSD is the minimum percent difference between the control and treatment that can be
. declared statistically significant in 2 whole effluent toxucity test. On averege, a significant difference oocurs for Environmenta]
Testng Solutions, LLC chronic toxicity tests when a toxicant reduces Pinephales growth by 20 2% from the contro! (determined
t Lower PMSD bound determined by USEPA (10th percenule) =9 4%.

Upper PMSD bound determined by USEPA (90th percentile) = 35%

The lower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 laboratories for Pimephales growth in

chronic reference toxicant tests,

USEPA. 2000 Understanding and Accounting for Method Variabiht
Protection Agency, Cincinnaty, OH

Organisms obtained from Aquatic BioSystems, Inc

y in Whole EMuent Toxicity Apphications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003, US Environmenta]

08-06-02 xls




Environmental Testing Solutions, LL.C

.
Statistical Analyses
. Larval Flah Growth xad Survival Test-7 Day Growth
Start Dusec 8602 Test Ir PpKCICR Sampie ID; REF-Ref Toxscarx
End Date: v L ETS-Earv, Tastng Solutsons Sample Type KCL-Potsszum chlonde
Sample Det Prosocol, EPAF 91-EPA Preshwator Test Specaex: PP-Pimephales promelas
Commener:
Como-my/1. 1 3 3 4
D-Congrol 0.7640 04867 05312 08455
300 03056 0.7627 07618 0.7756
450 astn 0.5940 (041 3] 07357
600 K- ) 0.5696 04319 03717
%0 02808 3537 04160 02706
900 0.0670 0.0000 0.0478 0.0997 N
: v
Transforn. Untransformed 1-Talled Isotomic
Conc-my/l Mean N-Mean Mean Min Max CV% N +Stat Critleat MSD Mean N-Mean
D-Control 05944 1.0000 0.69544 0.4867 0.8455 22154 4 Q0.7354 10000
300 0.7764 11131 0.7764 0.7615 0.8056 2643 4 -1 150 2290 0.1633 M4 10000
450 07162 + 10318 07162 05940 0817 12367 4 0306 2290 0.1633 arne& 0.9740
*600 0.4755 0.6348 0.4733 orns 05656 13953 4 3068 2.290 01613 04735 0.6466
750 01302 04758 03302 02706 04160 20 841t 4 03302 Q.4450
900 0.0536 oo 0.0336 0.0000 00597 .23 4 00538 0.0729
Auxllary Tests Statistic Critteat Skew Kart
Shapuo-Wilk's rmmwmcpam) 0962346911 0.844 <0.613576412  0.709160105
Bartlerr's Test indscates equal vanances {p = 0.06) 7.236044384 11.34438201
Hypochesis Test (1-tait, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prod df
Dunnete's Test 450 &00 519615243 0.163333371 0235239247 ¢ 069053993 0010175025 © 006295148 n
Linear Interpolaton (80 Resamples)
Point mg/L SD 93% CL(Exp) Skew
ICos 46098 5964 15317 49212 -1.3621
IClo : 433.39 st 30899 52708 -1.5212
Icis 306.30 28.29 31427 36734 - 10268
ic20 52972 2705 43128 606 T2 -03757 .
€25 35263 2728 464 11 83971 00988
iC40 61540 343t 53413 TUN 0.0431
IC50 7L 3108 $90.57 773 -0 4304
. 4
. Dose-Response Plot
Q9
08 3

§° ; 1-tail, 0 05 levet
%05 SUMMEERRRERII] Rwh:
o
% 04 3
a
~ 03]
02 3
013 3
p
] v . .
: g g g g g

Organusms obtained from Agquane BioSvstems, Inc. - 08-06-02.xls
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Environmental Testing Solutions, LLC

Statistical Analyses
A Larval Flsh Growth sad Sarvival Test-7 Day Survival
Start D 2602 Tex [ PpKCICR Sample IO REF-Raf Toicant
End Deta: Lok %3 Lab D> ETS-Eav Twmtng Solutons Sample Type: KCL-Potassun chionde
Sample Data Prowcol: EPAF 91-EPA Freshwater Tess Specaes: PP-Pimephales promelas
Cormments:
Comc-mg/L 1 3 3 4
D-Conerol 1 0000 1 0000 1.0000 0.9000
300 0.9000 1.0000 10000 1.0000
450 1.0000 0.5000 1.0000 1.0000
600 0.5000 1.0000 0.9000 0.6000
750 T 04000 0.7000 03000 0.4000
900 0.1000 0.0000 ©.1000 8.1000
R .
Trassform: Arcsia Square Root Raak 1-Talied Number Total
Conc-mg/L Meas N-Mean Mean Min Max CV% N Sam Criticsl Resp Namber
D-Controt 09750 10000 [KXTE) 12490 14120 5942 4 1 40
300 0.9750 10000 13m 1245% 14120 3M42 4 13.00 1000 1 40
450 09750 10000 1313 1245 14120 5542 4 1800 1:0.00 1 40
600 0.8500 oss 11990 0.8361 14120 18543 4 13.50 1000 6 40
150 05750 05897 0 3669 05347 Lmon 43N 4 1000 10.00 17 40
*900 00750 00769 0.2310 o1s38 - 03218 28997 4 1000 10.00 7 40
Auxiliary Tests Critieal Skew Kart
Shapuo-Wilk's Test 1d (p<~001) 0860098541 0884 0.553246613  0.625562269
Bartlet?’s Test incdicates equal vanances (p =0 19) 7 398184776 15 08631706
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU .
Stecl's Marty-One Rank Test 600 750 670 8203932
Maztmum Likeilhood-Probit
Parameter Value SE 95% Flductal Limits Control Chi-Sq Critical Pvalue Ma Sigma Iter
Slope 148624623]  2.552753691 9459055178 19 36586944 0025 281270589 7814723922 042 287520573 0057283602 14
Utercept <37T7328574 7362665248 -S2.16368157 -23.30203324
TSCR 00339899 0016532024 0.001587133 0066192667 10
Point Probits me/lL__ 95% Fiducial Limits o8 1 ‘;/
ECOL 2674 5232334589 4266193284 3812978711
ECOS 3358 5314933979 4933924525  630.7347028 08 4
EC10 3718 SIS 167196 5418106861 659 4439001 07
EClS 3964 6389775564 5724799029 6799329131
EC20 4158 6535563426 3977636503 697 0483148 3 06
EC2S 4326 46758318673 6200069934 712460673 § ¢5 4
EC40 4747 NNIIN266 6773533936  755.5406079 w D4l L
ECSO S000 750.2751705  711.5482693 7353117776 -4 |
EC80 5253 7803091207 TR ININM2  220.7504566 034 f
ECT7S 5674 BILOU8316 7946955439 890 6093305 02 ] I
ECS0 SB41 BS47672686 8136038403 9222324542
EC35 6.036 3809587041 8382417557 9616234323 01 - ZJ
EC50 6282 9150566243 362216557 1014 855002 00 r v LS G
EC9S 6645 9680176377 9023614912 1100974195 1 10 100 1000 10000
EC99 7326 1075834983 980 1448071 1286 162928 Dose mgiL
Dose-Respoase Plot T
1 > %
0si L
038 1 .
_ 073
£ 061 -
¢ 3
& 053
304
o
™03
023
0.1 3
0 v v v v
[~] 2
8 3 g 2 g

Organisms obtained from Aquatc BioSystems, Inc.

08-06-02.xls



Environmental Testing Solutions, LLC
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PpKCICR Test Number: _29

MHS Control Chemistry:
Parameter Control Batch:
012402 | g3-95-02] o3-010¢
H
l()S.U.) 8.071 8.6 8-01
gf;m RN g.0 8.2
Conductivi
(umhos/c;:)ty 271 30> 3o \
Alkalinity
Hardness
(mg CaCOy/L) 81 &S &9

Acceptance’Critenfa j’or Daily Chemistry:

Acceptance Criteria
Concentration (dilutions must be remade if the
conductwvity falls outside the
acceptable range) a
CONTROL 280 - 360
300 mg KCVL 840 - 890
450 mg KCV/L 1100 - 1180
600 mg KCVL 1390 - 1460
756 mg KCVL 1660 - 1710
900 mg KCV/L 1890 - 1950
KCI Stock 67000 - 76000
(25 g KCUL)




nvironmental Testing Solutions, LLC

PpKCICR Test Number: Z]

Daily Chemistry:
Day
Concentration | Parameter 0 1 2
CONTROL | pH (S.U) 4. 07 8.02 8.06 8.03 8.03 1148
DO (mg/L) 4.8 . .0 - 1.8 .
Conductivity
(pmhos/cm) 313 303 A%
Temperatu
(°C)p - 4.3 | 247 23 sz | ) A
pH (S.U) 8.12 ‘I 9.03 8.1Z an3 1813 1136
DO (mg/L) 34 3. 8.2 1.7 .0 8.2
300 mg KCVL | Conductivity
mE P gL 625 geq
Temperature
€0 243 | 247 |43 | sz | 22 | 249
pH (8.U)) 8.1\% 8.06 A.13 2.05 .14 12.9¢
DO (mg/L) 39 9.2 2 . 8.0 8.2
450 mg KCVL | Conductivi
e &Jyﬁy 4y 108 1150
T tu
Temperatr® | o3, | 247 . |243 | es2 | 22 | 24
pH (5.U) 813 | 8.00 8.14 | Abw g5 | %ol
DO (mg/L) 24 2, .€ . 2
600 mg XCVL | Conductivity
(pmhos/cmm) 4z 1252 1429
Temperature
€0 24-3 24.7 24.3 2.2t 2d.2 | 24<¥
pH (S.U) gad | .05 | B.14 130k 8.1 |§&.0S
DO (mg/L) 8.0 8.3 Z 7.9 . .
750 mg KCVL | Conductivi
me Connoyemy. | 163 1598 1090
T
(oé‘;“’“‘“““ 24.3 24.7 29.2 25.2 24.2
pH (S.U)) $.1S | 8019 f.18 | 8.073 8.1v £.0b
DO (mg/L) 9.0 8. . .0 . .
CVL | Conductivi
0 mg KO | o ovemy. | 1847 1Bl 1916
(f‘é‘;“’m‘“" 43 | | #3 | =2 | 2d.2 |F
Initial Final Initial Final Initial Final
S Todt
L3900 v8200 F0 300
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PpKCICR Test Number: _ 2

Day
Concentration | Parameter 4 ‘ 6
CONTROL | pH (5.U.) Lol 1460 | 8op [335 805 [ 348 | Boz 1503
DO (mg/L) 8.7, 3.9, @. 3. 8.2 b 8.2 1S
Conductivity
(;;nhos/cm) 30l 303 302 33
T tu
co e ] oyg dg | 24 J 248 | M| =3 | 292 |z
H (S.U) £13 13,89 Bl 3.3 |8,z 338 .12 f7.54
‘| DO (mg/L) 8.3 8- 5 :
300 mg KCVL | Conductivity
T.
o |45 | awe [wy | aa | A\
H (S.U.) €13 3492 8.l 1334 |8.l16
DO (mg/L) 8.3 3.8 8. 1.5 8.3
450 mg KCV/L | Conductivity
(pmhos/cm) 1641 1093 m3
('Eg;lperatum 24-S b .Y 4 9 2.2 2S.2 24.3 24.4
pH (8.U) €13 13,64 8.5 379 8.4, 3.69 a.13 0
600 mg KCVL | DO (mg/L) 8.3 3.9 3.2 3.5 8. ) .
Conductivity
(tmhos/cm) 1368
'(I;Ex)nperature 24.5 =4.q 24.4 24 ] 24d.4 2?. 2 24.3 24.2
pH (S.U) &. 14 .93 8.1 [3.80 S lw .
DO (mg/L) 8.4 3.9 8.3 ] 8.4
750 mg KCVL | Conductivi
me Gahoveny’ | 1605 103 %]
Temperatu
co LS g | wd | oua | 2 : -
pH (S.U) L4 1393 19,45 [9.83 [8le | 393 | B.15 | 7.0
DO (mg/L) 83 349 8. . . : .
900 mg KCVL | Conductivity
(umhosiem) | 1832 195 1819
T tu
co o | AS 246 | WY 248 | 24 | B3 | 293 | 44
Initial Final Initial Final Initial Final Initial Final
Sk, 49100 L8900 L9906 ey 2]



1.50

1.25

7-d IC25 (g/L NaCl)

0.75

0.50

Environmental T esting Solutions, LL.C

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

Control Limits Set According to + 2 Standard Deviations. .

! ! L ! ! L ! | ! ! L 1 ! L

a, g [74 a [ a.* o o, o, 7 2, 7 [/ g Q a & o,

T, K, R, %, %, w, %, %, Y, S % S, %, %,
v % % % % % % % % % e % w w w % B %

Test date

—— 7-day IC25 =25% inhibition concentration. An estimation of the concentration of
sodium chloride that would cause a 25% reduction in Ceriodaphnia reproduction
for the test population.

— — Central Tendency (mean IC25)

- Control Limits (mean IC25 + 2 Standard Deviations)




7-d IC25 (g/L NaCl)

Environmental Testing Solutions, LL.C

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

2.5

2.0

1.5

1.0

0.5

0.0

T T 1 i l L L 1 i l L4 L} 1] ] ' 14 1 14 L] l L] ¥ ] L I 13 i L

I I 1 I T | | I I I | l { | l | ! 1

Warning and Control Limits Set According to 75" and 90™ Percentile CVs.
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Since the coefficient of variation for the set of 7-d IC25 values (0.04) is less than the 75% and 90 percentiles determined
by the USEPA, these percentiles were used in setting the waming and control limits.

JllI]ll]llllll'llll'l]]ll!l]l

1 | |
% 2y 2y %, R, %
v, %o, o, %
% % % %

| | 1
0% o, qQ "Q l/ J‘, 0_, 0‘, 0\& a [ 0) 2,
, %, R R %y B %y Ty %, R, %, ﬂ%‘, %, Q”@z,
Test date

—e— 7-day IC25 = 25% inhibition concentration. An estimation of the concentration of sodium chloride that
would cause a 25% reduction in Ceriodaphnia reproduction for the test population.

— — Central Tendency (mean IC25)
—-— Warning Limits (mean IC25+ S, .., S, ,; = 0.45, as determined by USEPA for the method and endpoint)

Control Limits (mean IC25£ S, 4, , S, 4, = 0.62, as determined by USEPA for the method and endpoint)




Environmental Testing Solutions, LLC

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

Test number Test date 7-d 1C25 CTr S Sazs Sisc (4%
(/L NaCl) (g/L NaCl) CT-2S CT +28S CT-Sp355 CT+8,4 CT-S,90 CT+S,9
1 01-09-01 095
2 02-06-01 111 103 0.11 081 1.25 0.46 0.58 1.48 0.64 041 1.65 0.11
3 03-07-01 1.04 103 008 088 1.19 047 0.58 1.48 0.64 041 1.65 008
4 04-04-01 102 103 007 090 1.16 0.46 058 1.48 0.64 0.41 1.65 0.06
5 05-09-01 1.10 105 006 0.92 1.17 047 0.60 1.50 0.65 043 1.67 0.06
6 06-06-01 1.07 105 006 093 1.17 047 0.60 1.50 0.65 043 1.67 0.06
7 07-10-01 1.05 1.05 005 094 1.16 047 060 " 1.50 0.65 043 1.67 0.05
8 08-08-01 1.02 1.05 0.05 094 1,15 047 060 1.50 065 043 1.67 0.05
9 09-12-01 102 1.04 0.05 0.95 1.14 047 0.59 1.49 0.65 0.42 1.66 0.05
10 10-10.01 1.03 1.04 0.05 0.95 1.13 047 0.59 1.49 0.65 042 1.66 0.4
11 11-01-01 1.00 1.04 0.05 0.95 1.13 047 0.59 1.49 . 0.64 042 1.66 0.04
12 12-05-01 1.05 1.04 004 095 1.13 047 0.59 1.49 0.64 042 1.66 0.04
13 01-09-02 0.91 1.03 00s 0.92 1.14 046 0.58 1.48 0.64 041 1.65 0.05
14 02-05-02 1.07 1.03 0.05 092 1.14 0.46 0.58 1.48 0.64 041 1.65 0.05
15 03-19-02 1.03 1.03 005 093 1.14 0.46 0.58 1.48 064 041 1.65 0.05
16 04-09-02 1.03 1.03 0.05 0.93 1.13 046 0.58 1.48 0.64 041 1.65 0.05
17 05-07-02 1.05 1.03 005 094 1.13 0.47 0.58 1.48 0.64 041 1.65 0.05
18 06-04-02 1.06 1.04 005 0.94 1.13 047 0.59 1.49 0.64 042 1.66 0.05
19 07-09-02 1.03 1.04 005. 0.94 1.13 047 0.59 1.49 0.64 042 1.66 004
20 08-06-02 1.05 1.04 0.05 0.94 1.13 0.47 0.59 1.49 0.64 042 1.66 0.04

Note: 7-d IC25 = 7-day 25% inhibition concentration An estimation of the concentration of sodium chloride that would cause a 25% reduction in Cerlodaphnia

reproduction for the test population.
CT = Central tendency (mean 1C25).
S = Standard deviation of the IC25 values.
Sa7s = Standard deviation corresponding to the the 75™ percentile CV. Sa.zs = 0.45, as determined by USEPA for the method and endpoint,

Sx90 = Standard deviation corresponding to the the 90™ percentile CV., Sas0 =062, as determined by the USEPA for the method and endpoint.

CV = CoefTicient of variation of the 1C25 values
USEPA 2000, Understanding and Accounting for Method Vanability in Whole EMuent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental Protection

Agency, Cincinnati, OH
08-06-02.xl5




PMSD (%)

50
45
40
35
30
25
20
15

10

Environmental Testing Solutions, LL.C

Precision of Endpoint Measurements

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

—e— PMSD = percent minimum significant difference. PMSD is the minimum significant difference
between the control and treatment that can be declared statistically significant,

—— - Central Tendency (mean PMSD)

-------- Lower and Upper PMSD Bounds
Lower PMSD Bound (10'h percentile) = 11%, Upper PMSD Bound (90'h percentile) = 37%
(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint.)




Environmental Testing Solutions, LL.C

Precision of Endpoint Measurements

Sodium Chloride Chronic Reference Toxicant Data
for Ceriodaphnia dubia
using Moderately Hard Synthetic Water

Test Control  Control Mean
number Test date Survival Reproduction cv cr MSD PMSD T
for Control
(%o (off3pring/female) (%) Reproduction (%) for PMSD (%)
CV (%)
1 01-09-01 100 28.0 84 3.5 124
2 02-06-01 100 221 10.1 9.3 3.1 142 133
3 03-07-01 100 24.0 83 8.9 24 10.1 122
4 04-04-01 100 250 10.0 9.2 29 11.8 12.1
5 05-09-01 100 279 8.9 9.1 3.1 11.0 11.9
6 06-06-01 100 27.8 58 8.6 3.5 12.5 12.0
7 07-10-01 100 25.0 9.4 8.7 28 11.2 11.9
8 08-08-01 100 309 24 7.9 27 8.7 11.5
9 09-12-01 100 28.6 6.6 7.8 2.7 94 11.3
10 10-10-01 100 249 8.8 7.9 25 9.9 111
11 11-01-01 100 27.0 6.5 1.7 3.1 11.6 11.2
12 12-05-01 100 248 9.1 7.8 4.8 19.5 11.9
13 01-09-02 100 275 7.5 7.8 4.5 163 12.2
14 02-05-02 100 - 23.1 10.1 8.0 2.6 11.1 12.1
15 03-19-02 100 %6.3 86 8.0 30 11.2 12.1
16 04-09-02 100 26.2 12.3 83 2.8 10.7 12.0
17 05-07-02 100 273 8.1 8.3 23 84 11.8
18 06-04-02 100 26.0 9.9 8.4 3.8 14.7 119
19 07-09-02 100 29.5 8.0 8.4 3.5 11.7 11.9
20 08-06-02 100 284 104 8.5 2.7 9.5 11.8
Note CV = Coeffictent of variation for control répmduction.

On average, the CV for control reproduction is 8.5% in Environmental Testing Solutions, LLC
Lower CV bound determuned by USEPA (10® percentile) = 8 9%
Upper CV bound determined by USEPA (90® percentile) = 42%
MSD = Mmimum Significant Difference
PMSD = Percent Mmimum Significant Difference

PMSD 1s a measure of test precision. The PMSD is the mumimum percent difference between the control
and treatment that can be declared statistically significant in a whole effluent toxicity test. On average, a
sigmificant difference occurs for Environmental Testing Solutions, LLC chronuc toxicity tests when a
toxicant reduces Certodaphnia reproduction by 11.8% from the control.

Lower PMSD bound determned by USEPA (10® percentile) = 11%.

Upper PMSD bound determuned by USEPA (90 percentile) = 37%.
CT = Central Tendancy (mean Control Reproduction CV or mean PMSD)

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

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

08-06-02 xIs
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Sodium Chloride Chronic Reference Toxicant Test

(EPA/600/4-91/002 Method 1002.0)
Species: Ceriodaphnia dubia
Date Time  Analyst CdNaCICR Test Number: _2S
 Teststart | O8-Qlo02. HsA % ! -
Testend | OR-13-02- 1123
D)
Dilution preparation information: Comments:
NaCl CHM number: M 060
ion 100 g NaCU1 (dussolve 50 g NaCl in 500 mi
Stock preparation: e g WL > g in
Dilution prep (mg/L) 600 300 1000 1200 1400
Stock volume (mL) 9 12 15 13 21
Diluent volume (mL) 1491 1488 |\ 1483 1482 1479
Test organism information: Test information:
Organism age: <24-HoutsS aLh Randomizing template: |G€2EN)"
Date and times organisms |34 0g.05-02 1S28T0 [ Incubator number: 5
were born between: ) 1 -
Organism source: oF39-0Z A-D YCT batch: ABS |tol-07
Transfer bowl information: | pH =&,30 Temperature CO=24.71 | Selenastrum batch: AR | 08-q\-02
CONTROL Survival and Reproduction Data
. Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Youngproduced | A | nlo ol 0 ) 0] [SI e
Adult mortality — . il L L ] u ! ]
2 [ Yowgprodweed | 0 ] O] O T O] Ol [O] 016 10
Adult mortality vl ul ULl u L L L | N A [
3 Young produced O o O O (@) (@) O ) (@) 4
Adult mortality [ L) . — O] ] (- | L51
4 Young produced g 1y = S (& N [ d Y O
Adult mortality U] U] W ] ] 1
5 Young produced o] |2 Te) il £ £ 10 q 1 l £
Adult mortality | VS I N — [ L._ ul — | U |~ LU
6 Youngprodueed | O | O O 1O e S 1O A 1O =y
Adult mortality — | ! [ (- “ |- W I W,
7 | Youngprodueed { IS 1D [ US4 | /ol 4 | Vo | 1 |17 2
Total young produced 271 25' ﬁ m 22 2L 32‘ 2 ‘i 3 21z £
Final Adult Mortality [, _ - -] Lo T [ .
X for 3 Broods LS X [ SNl R | 2T S| S
Calculations and data reviewed: —é(
Test Renewal, Feeding, and Randormization Record Label
Mon Tue Wed Thu Fri Sat Sun
Date  3-12. b0k of07 Ro! AR Aup U
Time l'Q%Z\ nsa xLo(.’L Wwyd. uol. 1236 \ﬁ
Analys ab 2% ol ol o
Shelt A AL R B a AL
Location
Control information: Asceptance critena Summary of test endpoints (mg NaCVL):
% of Male Adults: 0% $20% 7-day LC50 Z 1460
% Adults having 3™ Broods: 0% 280% NOEC 1000
% Mortality: 0% <20% LOEC 1200
Mean Offspring/Female: 28.4 2150 offspring/female | ChV oas.4
% CV: 10. 4% <400% 1C25 osd. S
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CdNaCICR Test Number: 2S5

600 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 (- 2 3 4 5 6 7 8 9 10
1 Yomgproduced | » | O 0 [») ol ol 0lo lo |o
Adult mortality ] U U U ) O - ¢
2 Yougprodued | N1 O 1 Ol Ol 1L Ol Ol Al 1o
Adult mortality [ LV I W I U B SO B W | C [ SN I
3 Youngproduced § 7 1O O10 10 g |10 1O
Adult mortatity N — — | |- (o L L
4 Young produced s [ Y = W 3 |s d Jd I s
Aduolt mortality S D S Y S | | I I L | L | -
5 Youngproduced | 1| 12| 4 £1 &£ 111 101 1o 71 2
Adult mortality L. L L - | — |\ ] | —
6 Youngproduced | 5 | ~ e O Ol O 1O Q (@) o
Adult mortality | S W L - - w | - | -
7 | Yomgprodueed | 34 1, [18-[1S | I3 ] IL11S [ 12|17 |1
Tostyome prodeeet 24 | 32| 31| 21|25 |30 | 30| 20|28 2]
Final Adult Mortality — [ I . L] - | [ — ]
Concentration:
% Mortality: 0%
Mean Offspring/Female: k.S
% Reduction from Control: |~ 0.4 %

Calculations and data reviewed: 9 s

800 mg NaCl/L . Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced o) @) ') (@) @) O (@) @) Q Q
Adult mortality L | L | _ | WD) I W [ W Y
2 Yomgprodueed | O | O |1 O | O | O Ol 01l 10 1a
Adult mortality ol Ul Cclu | u | S I L Y
3 Young produced Olo s} L{ 1P) O I's) (@) ') O
Adult mortality L w _ [ —l U ] e
4 Young produced S | ¢ l__‘ @) S 2 % § L{ =3
Adult mortality U ULl o e o -
5 Young produced ﬁ /0 & 172 9 ‘i ” & {10 10
Adult mortality | [ [ | L | [ W ) W WO
6 Young produced O @) O 1 L{ O O OO (@) 6
Adult mortality | O (S - | L
7 Young produced ll.{ 4 | ‘p ) Iz} o Ii 5 |1 r 12
Total young produced 28 | 28 28 33 28. 2 & 2.‘? ZF 32 2 S
Final Adult Mortality — - — C] 1 © 1 - | O
Concentration:
% Mortality: Q%
Mean QOffspring/Female: zZ8.1
% Reduction from Control: | = . | 7

Calculations and data reviewed: 9& ’
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CdNaCICR Test Number: S

1000 mg NaCVL Survival and Reproduction Data
Replicate nomber
Day 1 2 3 4 5 3 7 8 9 10
1 Young produced O O O @) O (&) O o O
Adult mortality ] ] ] O O o |
2 Yomgprodweed | O [ O 1 A 51 O @) Ol O] O] ©
Adult mortality L O L [ [ O N I
3 Young produced ol O O ¥} [oN o) Q| o (@) (0]
Adult mortality <l 1 L | S R ] S I S D
4 Young produced | | 3 [P ) (3 o G 3 =y
Adult mortality o I T N v Ll L U
5 Young produced ] e € 1l £ & < 10 9 b
Adult mortality . — | L g [ S R W DU U
Cplmemded | O] o0 [ o (1] Al o e a |4
Adult mortality | (W ] [ C .
7 Yomgproduced | |3 ] [{ T ‘Z | id 12 |1 | IS | 1] | Z
Total young produced 2b |22 |30 |3l | 2 |24 2§ |28 | 25 | 26
Final Adult Mortality — O] | — L | S L | Y
Concentration:
% Mortality: 0%
Mean Offspring/Female: 26 ., -
% Reduction from Control: | & Y
Calculations and data reviewed: _&L_
1200 mg NaCV/L " Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 3 9 10
1 Young produced O [®) O | O [@) @) @) Q ) @]
Adult mortality (U WU [ i R B W | I
2 Young produced b 0 o o 0 o C) * O O
Adult mortality | T LI . (T CTCITLw -
3 Young produced Q (e} o ) (@) o O (@) @) (o]
Adult mortality - [ N L A . | S U
G Ymepodwed | &N ] ST ] 1 ] O 3 Ol 0] 21 0O
Adult mortality  C [ | | w o
5 Young produced s (&) u 'S Y O 2 O O b
Adult mortality T — | | - - L LU
6 Young produced ~ (@) @) @) OO | o & (&) O)
Adult mortality i o | S I W (e - | | .
7 Young produced 0 L‘ [ (p ‘Q 0 /‘/ 0 -
Total young produced s q 1o 7 g{ 3 16 & ﬁ 7
Final Adult Mortality L_ |- — 1 T D L [ T L]
Concentration:
% Mortality: 0%
Mean Offspring/Female: 1S
% Reduction from Control: | 73. 67,

Calculations and data reviewed: d’g'_
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CdNaCICR Test Number; 25

1400 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 s 6 7 8 9 10
1 Young produced O (@) (@) @) O O Q (@) @) @)
Adult mortality L_. (. O] U O O Ul O o C
2 Yougprodueed | ~ | & | o [~ | OS ol o lololo
Adult mortality U ol ol o o | U O] C
3 Young produced o (o) o [0) (o) [®) O O O @)
Adult mortality (U w | U L ol - -
4 Young produced \ D @) O O O O 10 o (&)
Adult mortality e L T o | ] W o — o
s | Ymered | ST ST TSSOSO 1 O10.
Adult mortality Ul oo | L v w [ R S - | |
6 Young produced (\ O Q O O O o Q O
Adult mortality | ) L (- — | — o) - - -
7 Young produced O Ol O Q Q Q \\, -Q @) Q
Total young produced \ ') O o o O O (o) (@) o
Final Adult Mortality O o O T L e S T T
Concentration: .
% Mortality: 207.
Mean Offspring/Female: 6.\
% Reduction from Control: | 44 .L%7.

Calculations and data reviewed: 5&



Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA/600/4-91/002, Method 1002.0)
Species: Ceriodaphnia dubia

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

Test number: CdNaCICR #25

Test dates: August 6-13, 2002 Revelwed by: /'] /Wﬂ-—-—'\
L/
Concentration Replicate number Survival | Average reproduction " 2‘ Mﬂlm“ from
- \{ = (%) control (%4)
(mg/L. NaCl) 1 2 3 4 5 P 7 . P 9 10 ('/.') (oﬂspdng/fenlnle)
T
Coantrol 27 29 29 30 22 26 32 29 32 28 100 284 104 Not applicable
600 29 32 31 27 25 30 30 26 28 27 100 285 8.0 04
800 28 28 28 33 28 28 29 28 32 25 100 28.7 19 -1.1
1000 26 22 30 31 26 24 28 28 25 26 100 26.6 102 63
1200 5 4 10 7 4 3 16 8 9 9 90 75 515 73.6
1400 1 0 0 0 0 0 0 0 0 0 80 0.1 3162 99.6
Dunnett's MSD value: 2.687 MSD = Minimum Significant Difference
PMSD: 9.5 PMSD = Percent Minimum Significant Difference

PMSD is a measure of test precision The PMSD is the minimum percent difference between the contro! and treatment that can be declared
staustically significant in a whole efMuent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, LLC chronic

N toxicity tests when a toxicant reduces Ceriodaphnia reproduction by 11.8% from the control
Lower PMS[_) bound determined by USEPA (10® percentile) = 11%.

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

The lower and upper bounds were calculated by the USCPA using 393 tests conducted from 33 laboratories for Ceriodaphnia  teproduction in chronic
reference toxicant tests

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




Environmental Testing Solutions, LLC

Statistical Analyses
Ceriodaphnin Sarvival and Reproduction Test-Reproduction
Sun Dater  8/602 Tt CNaCICR Sanple ID: REF-Ref Toxicant
Ead Dmer  3/1302 LabIDr ETS-Eav. Tesung Sclutions Sample Type NACL-Sodum chloride
Sample Daze- Protocol EPAF 91-EPA Freshwater Test Species CD-Cenodaphnia dubia
C
Counc-mg/L 1 2 3 4 5 [] 7 3 9 10
D-Control 27000 29 000 29 000 30.000 22.000 26 000 32.000 29.000 32.000 23.000

600 29 000 32.000 31.000 27.000 25.000 30.000 30000 25.000 28 000 27.000
800 28 000 23 000 28.000 33000 28.000 28.000 29.000 28 000 32.000 25000
1000 26 000 22.000 30000 31.000 26 000 24000 28.000 28 000 25.000 26 000

1200 5.000 4.000 10 000 7.000 4000 3000 16 000 8.000 9.000 9000
1400 1.000 0000 0000 0.000 0000 Q000 0000 0.000 0000 0.000
Tramform: Untransformed Rank 1-Tafled Isotonic
Conc-my/L Mean N-Mean Mean Min Maz Cv% N Sam Critical Mean N-Mean
D-Comtrol 28 400 1.0000 28 400 22000 32,000 10392 10 23533 1.0000
600 28500 1.0035 23.500 25000 32.000 7976 10 103.50 7500 28.533 10000
800 23 700 10106 23.700 25000 33000 78386 10 101.50 7500 28533 1.0000
1000 26 600 09366 26 600 22.000 31000 1021t 10 8450 75.00 26 600 09322
*1200 7.500 02641 7.500 3000 16.000 51.544 10 5500 7500 7.500 02629
*1400 0100 00035 Q100 0000 1000 316.228 10 5500 7500 0100 00035
Auziliary Tests Statistic Critcal Skew Kurt
Kolmogorov D Test mdicates non-normal dismrbugon (p <= 001) 1 10093987 1035 037210747 160743708
Barten’s Test mndicates unequal vanances {p = § 0E-06) 32 366787 150863171
Hypothess Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 1000 1200 1095 44512
Linear Interpolation (30 Resamples)
Pount mg/L SD 95% CL Skew
1C05 947.586207 137069434 475633205 101293162 -2.3107
ICi0 1009 63351 33701626 932916667 102597968 -3 0218
ICts 1024 57243 934834907 1005 6456 1038 96952 02116 10
1c2o 1039.50134  8.5033028 1022.3989 1052.59962 00138 Qg
Ic2s 105445026 802436167 1040 1522 106583573 00734 8 1
1C40 109926702 80011814 108569236 111716361 04499 e 1
1C50 1129 14485 912420599 111431148 1152.92427 Q6101 074
J 06 4
o
2 054
)
S 044
]
% 034
0.2 4
011
00 -+ & .
a1 v v
Q 500 1000 1500
Dose mght.
Daose-Response Plat
35
1 ]
25 1 |
s 1
T 20 4
3 ] .
3
g 151 -
©
-4
10 4
5] N
é g g g g g

08-06-02.xls



Environmental Testing Solutions, LL.C

Statistical Analyses
.
LAY
Used for PMSD calculation only. Cerfodaphnia Survival and Reproduction Test-Reproduction
Start Date-  8/6/02 Test ID- CdNaCICR Sample ID- REF-Ref Toxicant
End Date:  8/13/02 LabID ETS-Env. Tesung Solutions Sample Type: NACL-Sodium chloride
Sample Date Protocol.  EPAF 91-EPA Freshwater Test Species CD-Cenodaphnia dubia
Comments
Conc-mg/L, 1 2 3 4 5 6 7 8 9 10

D-Conrrol 27000 29.000 29 000 30 000 22000 26 000 32000 29000 32000 28000
600 29 000 32000 31.000 27000 25000 30000 30000 26.000 28 000 27000
800 28000 28 000 28000 33000 28 000 28 000 29.000 28.000 32.000 25000
1000 26 000 22.000 30 000 31.000 26 000 24 000 28.000 28 000 25000 26 000

1200 5000 4000 10 000 7.000 4000 3000 16 000 8 000 9.000 9000
1400 1000 0000 0000 0.000 0000 0000 0000 0000 0000 0000
Transform: Untransformed 1-Tailed
Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 28400 10000 28 400 22.000 32 000 10392 10

600 28 500 10035 28 500 25000 ' 32000 7976 10 -0 085 2287 2687

800 28 700 10106 28 700 25000 33000 7886 10 0255 2287 2.687

1000 26 600 09366 26 600 22 000 31.000 10211 10 1532 2287 2687

*1200 7.500 02641 7500 3000 16 000 51.544 10 17 786 2287 2.687
*1400 0.100 00035 0100 0000 1.000 316228 10 24084 2287 2.687

Auxiliary Tests Statistic Cntical Skew Kurt
Kolmogorov D Test indicates non-normal distnbution (p <=0 01) 1.10093987 1035 037210747 160743708
Bartlett’s Test indicates unequal vanances (p = 5 03E-06) 32 366787 150863171

Hypothesis Test (1-tail, 0 05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett’s Test 1000 1200 1095.44512 268694591 009461077 1628 62667 69037037 2.2E-35 5,54

08-06-02.x1s



Environmental Testing Solutions, LL.C

MHS Control Chemistry: -

CdNaCICR Test Number: _2%

Parameter Control Batch:

X |grza-02[bs-os0p ote102
‘{5 U) §-01 \.cs \ 8.01
(mer) e | de -z
e I 2
ml:g)m blo L3 “g?
mocon | 71 | S\ A\

4

Acceptance Criteria for Daily Chemistry:

Acceptance Criteria
Concentration | (dilutions must be remade if the
conductivity falls outside the
acceptable range)
CONTROL 280 - 360
600 mg NaCl/L 1390 - 1590
800 mg NaCl/L 1780 - 1970
1000 mg NaCVL 2190 -2370
1200 mg NaCl/L 2550 -2740
1400 mg NaCVL 2910 -3160
NaCl Stock 110500 - 116300

pandte Lok
M«éﬂw
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CdNaCICR Test Number: 2>

Daily Chemistry:
Day
Concentration Parameter ) 0 1 2
pH (S.U) 8.07 8,12 8.os | g.10 8035 | £ A
DO (mg/L) 3.6 . . . 1.8 | .Ye)
CONTROL Conductivity
(umhos/cm) 317 303 317
T tu
co M4 |3 Jzda | 2z | 2
pH (8.U)
DO (mg/lL) -
600 mg NaCl/L Conductivity
- 1 (umhos/cm)
Temperature
CC)
pH (S.U.)
DO (mg/L)
800 mg NaCl/L Conductivity
(pmhos/cm)
Temperature
°C)
pH (5.U) 8.13 8.12 |8.18 8.2 8.15 $.084
DO (mg/L) 3.0 8.2 . §.\ £.0 .
1000 mg NaCVL | Conductivity
(umhos/cm) 2224 220 2244
T tu
cort |2 |8 |22 | W] o | ewp
pH (S.U.) g1z 168w |8id ez |8y $.09 -
DO (mg/L) 8.0 8.2 8. §.\ §.0 8.0
1200 mg NaCVL | Conductivi
PN N mbore. | 2580 2550 %)
Temperature
0 P 24.1 2'~l 4 2‘[3 Z.'-l v M. 2 .
pH (S.U) g.12 8.13 8.14 2.12 18.13 gD
DO (mg/L) g.0 8. 8.3 g | .0
1400 mg NaCUL' | Conductivity -
(umhos/cm) 2938 y.2 e 2968
T
o 24z | 4.9 |28 |27 M) =g
Initial Final Initial Final Initial Final

Stk 104100 16500 110600
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Environmental Testing Solutions, LL.C Page 7 ot 7
CdNaCICR Test Number: S
Day
Concentration Parameter & 5 6
pH (S.U) £.07 1828 8.0v 22 805 802 | £00
, DO (mg/L) 8.2 8.\ , %% 8.3 ]
CONTROL Conductivity
(umhos/cm) 20l D3 302 313
T tu
(ceéx;xpera re 2u. b 248 | vz 24.71 24.2. | 2d.¢ 24.3 24 .6
pH (S.U) L.10 [ 8.7 8.15 82z B.\S 8.0 8.10 8.08
DO (mg/L) 8.4 8:4 Y4 . 8.2 2 .
600 mg NaCl'L Conductivity
’ (pmhos/cm) {413 {dod 420 1435
('Eg;xperature 1.6 2s.0 242 2s5.0 4.2 e 24.2. 24.%
pH (S.U) £.10 | 8.28 8,16 8.26 |8.1x 2.03 g.10 2,10
DO (mg/L) 8.4 8.4 8.4 M 8.2 g ¢
800 mg NaCl/L Conductivity —
(pmbosier) | 130) 1358 1735
T tu
(o‘é;’?""" e 2.8 2s.0 244 | 24.9 24.2 [ =d.8 24.2 | 248
pH (S.U) & 10 1816 8.15 8.20 |98 8.04 8.10 | &.01
DO (mg/L) 85 |8. 8.4 84 8.2 8. 3.2 8.2
1000 mg NaCl/L. | Conductivity :
(umhos/cin) 2138 2l 2180 2200
'(It"tc::x;lperature .S 250 ZU‘ . q ?-‘ID; 2—“"2.. 2({ .£ 2‘{ 2- 2-‘(.8
pH (S.U) .10 8.2 &id | az28 |8lb 3.00 8.10 | 10
DO (mg/L) 85 8.3 84 . e.3 |3, 3.3 £ 2
1200 mg NaCVL § Conductivity —
(umhos/om) __| 2485 2469 2520 7580
T
(OE‘;""’"‘“" 4.6 | 2s.0 | 24.4 | 24.8 z4.2 124.8 24-3
pH (S.U.) 1l 14125 |o.14 [ 8.2 | 8.1v |8.09 | 8.10
DO (mg/L) 8.5 8.3 8.3 A 8. . 8.
1400 mg NaCVL | Conductivity
(umhos/cm) 2822 2882 2840 72920
g&?peramre 24.6 25.0 24.4 24.¢ 24.2- A5 2d. 249
Initial Final Initial Final Initial Final Tnitial Final
Stocht 109400 104 Yc0 lA90D 169600




