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Tennessee Valley Authonty, Post Office Box 2006. Soddy-Daisy, Tennessee 37384-2000

February 11, 2003

State of Tennessee

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

6™ Floor, L & C Annex

401 Church Street

Nashville, Tennessee 37243-1534

Attention: Mr. Chip Hannah
Dear Mr. Hannah:

TENNESSEE VALLEY AUTHORITY - DISCHARGE MONITORING REPORT FOR
SEQUOYAH NUCLEAR PLANT

Please find enclosed the Discharge Monitoring Report (DMR) of January 2003 for
Sequoyah. Please contact me at (423) 843-7324 if you have any questions or
comments. ’

Sincerely,

S KM

Michael G. Beavers

Acting Environmental Supervisor
Signatory Authority for

Richard T. Purcell

Site 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

+ U.S. Nuclear Regulatory Commission -

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

Ponted on recycled paper



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

Name ___TVA-SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No 2040-0004
Address PO BOX2000 _ ____ _ _ _ _ _
o __ _(INTEROFFICESB.2A) __ _ __ _ __ _——— TN0026450 101 G F - FINAL
— _.___SODDY-DAISY _ _TN37384 _ _ __ _ _ __ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Facity__ _TVA-SEQUOYAHNUCLEARPLANT T
Location _HAMILTON GOUNTY __ __ __ __ _ _ __ _ _—— MONITQRING_PERIQ EFFLUEN
From YS";R 3‘1’ %’\1" To Y;g“ B"f" %‘;Y *+ NODISCHARGE [ ] **
ATTN. Mchael G. Beavers NOTE Read mnstructions before completing this form
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%gENCY SAMPEE
‘ EX TYP
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

TEMPERATURE, WATER DEG. SAMPLE [re— erauay - hh e 9.2 04 0 | 31/31 |MODELD
CENTIGRADE MEASUREMENT
00010 Z 0 O 12 PERMITe 43 |7 sanr **3*;fi**§;~;i, ’ DEG. C.

¥ % %
INSTREAM MONITORING UR'E?U]R;‘%!V‘E."L AT e g (
TEMPERATURE, WATER DEG. SAMPLE - 23,2 04 Q0 | 31/31 [RCORDR
CENTIGRADE MEASUREMENT

T PERMIT , e L B 2| DEG.C. :SEE, 7, [:CK REQ;
oooto 1 0 O ‘*REQUIREMENT* SO AN ’REPORT o
EFFLUENT GROSS VALUE ity ; , v DALY MX PERM!T et
PH SAMPLE N dedede ke 10/ 31 GRAB

MEASUREMENT * 7.6 8.0 12
EFFLUENT GROSS VALUE Wj‘,g i ’1 ok e[S £ MAXIMUM =
SOLIDS, TOTAL SUSPENDED SAMF’LE bbbt id fulabioloiodoll . 19

MEASUREMENT
00530 1 0 O L LPERMIT. 5[5 ‘tgta**** i “,;3;11'00"‘, il MGIL

. *REQUIREMENT, AN : 2 Ly

EFFLUENT GROSS VALUE W Ayt H e 5 HDA]LY’ MX

OIL AND GREASE SAMPLE Sk d e
MEASUREMENT

i

<5 19

00556 1 0 0O T PERMIT, Soi 50 semnkany, ““”f’fuzoh el MGIL

EFFLUENT GROSS VALUE REQUIREMENT: o DALY MX v T

FLOW, IN CONDUIT OR THRU SAMPLE Prve— 03 Pre— R 0 | 31/31 [RCORDR
TREATMENT PLANT MEASUREMENT

50050 1 0 O s+ PERMIT e MGD Rt LLLELL ORI B B 'CONTIN RCORDR
o b3 A M LSO bl e A
EFFLUENT GROSS VALUE EEQU'RFP"ENL S DAILY-MX : i L SUoUs. T FEE
CHLORINE, TOTAL RESIDUAL SAMPLE rARARAR hrhran i 0.016 19 0 | 38/31 | GRAB
MEASUREMENT !
50060 1 0 O & TPERMIT <77 +49.470,0585 ] Mo -+ .CALCTD
REQUIREMENT et e et e
EFFLUENT GROSS VALUE s INST.MAX:
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepared under my TELEPHONE DATE
direction or supervision In accordance with a system designed to assure that qualified personnet
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 i
. . irformation, the information submitted is , to the best of my knowledge and belief, true, Environmental Supervisor 423 843-6700 03 02 13
Site Vice President accurate, and complete | am aware that there are sigmificant penattres for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations FFICER AUTHORI T AREA
TYPED OR PRINTED OFFICER OR AUTHORIZED AGEN AREA NUMBER YEAR| MO | DAY

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

No closed mode operation. The following injections occured 1. PCL-222 (max. calc. conc. was 0 026mg/L--limit 0 100mg/L) 2. CL-363 (max. calc. conc. was 0 009mg/L--limit 0 100mg/L) 3. PCL-
222/PCL-401 (max. calc conc. was 0 020mg/L--limit 0.100mg/L)

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




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

Form Approved
_N_am_e.__TV_A fE_QlE)ﬁ\H NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No 2040-0004
Address PO BOX2000 __ __ __ . _ _ _ _ _
o __T(INTEROFFICESB-2A} _______ _ ————— TN0026450 101 G F - FINAL
_..__._S.QQDLQAQ.Y__TM&BL _______ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Fachly_ _TVA-SEQUOYAHNUCLEARPLANY
Locaton HAMILTONGOUNTY __ __ ____ _ _———™— MONITQRING PERIQ EFFLUENT
YEAR | MO DAY YEAR | MO DAY N
** NO DISCHARGE b
ATTN. Michael G, Beavers From{ 03 | 01 | 01 | To{ 03 | 01 [ 31 ]
NOTE: Read instructions before completing this form,
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%’;'ENCY SAMPLE
EX TYPE
_ AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE - C, RATE OF SAMPLE P YTy . Wk hk Ak PrYTTr 0.2 0 31731 | CALCTD
CHANGE MEASUREMENT ‘ 62
82234 1 0 0 sl PERMIT o | o ****f,f** Nt TN INEET TR DEGC :: ‘CONTIN'[.CALCTD,
“ ,‘-’w) 1 - ; A t«¢
EFFLUENT GROSS VALUE [ REQUIREMENT; . LRI /HR e
TEMP. DIFF. BETWEEN SAMP. & SAMPLE bueindaiabebied . Wk ik bafadakebedabed CALCTD
UPSTRM DEG.C MEASUREMENT 04
00016 1 W O : f‘PERMg o e ****:"‘* bt DEG. C. A ‘CALCJ'Qj
EFFLUENT GROSS VALUE < REQUIREN ‘?“I,; v e
SAMPLE \
MEASUREMENT
208 PERMIT, “ab
i REQUIREMFN
St dhll, LTy Bt
SAMPLE
MEASUREMENT
345 PERMIT-,
'REQUIREMEN;I'
Tty o B L porshy
SAMPLE
MEASUREMENT
S PERMIT, ¢ b 5
» REQUIREMENT
BORON, TOTAL SAMPLE
MEASUREMENT
01022 1 0 0O 255 PERMIT, ol ann MGIL
EFFLUENT GROSS VALUE ;REQU"?EMEITI' i
SAMPLE
MEASUREMENT
s W PERMITZ: 2 L
iyRNEQUIR&EMENT -
L e L PRI { P2
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER [ Certify under penalty of law that this document and all attachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel f//u ﬁ At
Richard T. Purcell properly gather and evaluate the information submitted Based on my inquiry of the person or ’
persons who manage the system, or thoss persons directly responsibla for gathering thy : :
Site Vice President information, the information submitted is , to the besl'ofm;’ knoﬁdedige and gehel, trge, ° Environmental Supervisor 423 843-6700 03 02 13
He Vice Fresiden aticurate. and c'ounc';pleleh lam a\gr]am tl';a( there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing vtolations
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT G%EE,/; NUMBER [YEAR| MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
CCW data for Jan 2003 is attached

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




CCW Data fordanuary 2003

CCW CHANNEL

DATE EXTRACTABLE PETROLEUM HYDROCARBONS COMMENTS
(mg/L) -
January 23, 2003 <0.5

CCW TRENCH DISCHARGE

DATE EXTRACTABLE PETROLEUM HYDROCARBONS COMMENTS
(mg/L)
January 23, 2003 2.3

Page 1



PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved
Neme  TVA-SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT  (DMR) OMB No 2040-0004
AT R — — —————— (SUBR 01)
Address PO BOX2000 __ __ ____ . . _ . _
— ___(NTEROFFICESB2A) ™ TN0026450 101 T F - FINAL
———.SODDY-DAISY_ __TN37384 _ _ PERMIT NUMBER DISCHARGE NUMBER| BIOMONITORING FOR OUTFALL 101
Facily _TVA - SEQUOYAHNUCLEARPLANT
Locaton _HAMILTONGOUNTY _ _ — — — ———™—™ JONITORING _PERIQ EFFLUENT
YEAR| MQ | DAY YEAR | MO [ DAY
** NODISCHARGE [ ] *
From| 03 | 01 | 01 Tol 03 | 01 | 31
ATTN. Michael G Beavers N NOTE. Read instructions before completing this form
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. TFREQUENCY] SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
IC25 STATRE 7DAY CHR SAMPLE Hhkh Ay hikihk . >100 R RA Hhkhckk 23 0 | 1/90 |comPos
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 0 (g.“»PERMIT» ar T, '*,::Z;sjf***ﬁ*u*' sann ] H i 43 9 ‘:'*gi ',,.‘ *****i*b TR Ay *i**uu ~ i {PERCENT ‘l“ e QUART:\ COMPQ\?‘
EFFLUENT GROSS VALUE REQUIREMENT.!1 MINIMUM : N e
IC25 STATRE 7DAY CHR SAMPLE HRRHERRR o >100 23 1780 |[COMPOS
PIMEPHALES MEASUREMENT
TRP6C 1 0 O 4 R PERMIT 5 o0 | 450 athakans b 2 +{PERCENT]- | COMPOS
EFFLUENT GROSS VALUE f.f,fE?U;"?,Eﬁ"ﬂ',T { : e
SAMPLE

MEASUREMENT

T~ PERMIT:; -3

'REQUIREME L

vt asd T A

SAMPLE
MEASUREMENT

N
d
EF i

W

PERMIT; 43 >
REQUIREMENT’- ;

I RN N

SAMPLE
MEASUREMENT

“‘z By S Rl

2 PERMIT -
v REQUIREMEN

M

SAMPLE
MEASUREMENT

{25 PERMIT, ™S .
REQUIREMEN

P

Lors
R
B T8 g

SAMPLE
MEASUREMENT

<r PERMIT -
'REQUIREME

Tt ol

-«

<

R R RTLAR

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

t Certify under penalty of faw that this document and all attachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel
Richard T. Purcell properly gather and evaluate the information submitted Based on my nquiry of the person or
persons who manage the system, or thoss persons directly responsible for gathenng the H 7
Stte Vice Presid information, the information submitied is , ta the best of my knowledge and belef, true, Environmental Supervisor 423 843-6700 03 02 13
ite Vice President accurate, and complete | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations OFFICER OR AUTHORIZED AGENT AREA

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Toxicity was sampled from Jan 12, 2003 to Jan 17, 2003. The report is attached.

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved
Name __ _'_l'V_A -_§!§!UOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR} (SUBR 01) OMB No 2040-0004
Address PO BOX2000 _ __ T T T
—  __ _(NTEROFFICESB2A} __ ____ __ _———™— TN0026450 103 G F - FINAL
————.SQDDY-DAISY___TN37384 _ _ __ __ _____ PERMIT NUMBER DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND
Faaly_ _TVA-SEQUOYAHNUCLEARPIANT
Llocaton HAMILTONGOUNTY _ _ _ _ _ _— ——— /ONITORING_PERIO EFFLUENT
YEAR | MO DAY YEAR | MQ DAY
*** NO DISCHARGE bl
ATTN Michael G. Beavers From|{ 03 | 01 | 01 To|l 03 | 01 | 31 E:I
NOTE Read instructions before completing this form
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%‘.’:_'ENCY SAMPLE
EX TYPE
AVERAGE  MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE Fededridedrdde dedededededdede . . dededededrdedede 14731 GRAB
MEASUREMENT 7.6 8.9 12 0
00400 1 0 0 "’ x ‘PERMIT,; S \‘»f‘ ******** b suU THREE/
EFFLUENT GROSS VALUE “REQUIREMENT, E
SOLIDS, TOTAL SUSPENDED SAMPLE
MEASUREMENT 26 19
00530 1 0 0 i PERMITE: © e | LBSIDY i 3043 MGIL
EFFLUENT GROSS VALUE ' REQUIREMENT; CBAILY X : NG AvG .
OIL AND GREASE SAMPLE < . < <
MEASUREMENT 51 26 5 5 19
R P iod O E b . »wuv» :‘;‘, 7 | ted - ey ;:';-:‘.;?r GRS Y ,.‘3 43.5.4 ;.. ™
00556 1 0 0 *ngglggggﬁ = |15 736190, ‘), s§ o 250 = 13' LBS/DY ism* *:ff**** 5 ;;;:w 3 ;\31(5,’5*,"‘{“”&: y: R 207 LA MG/L
EFFLUENT GROSS VALUE st 2t 3 2 | 2 MO AVG, DAILY MX 5 MO AVG:'™ DAILY. MX-
FLOW, IN CONDUIT OR THRU SAMPLE 1.430 03 bbbl boioid FRRAARNR "
TREATMENT PLANT MEASUREMENT
50050 1 0 O i3 JPERMIT * MGD .
EFFLUENT GROSS VALUE REQU',’?‘?M,ENT‘
SAMPLE
MEASUREMENT
WD PERMIT =2 % b ¥
‘REQUIREMENT' Eh
v TRt
SAMPLE
MEASUREMENT 3
iy ;; “’,
SAMPLE
MEASUREMENT
593 SPERMIT, 7 NG R Bl EXC
’BEPU‘,REMENT , S
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of taw that this document and all attachments were prepared under my TELEPHONE DATE
direction or supsrvision in accordance with a system designed to assure that qualified personnel
Richard T. Purcell properly gather and evaluate the information submitted Based on my inquiry of the person or M
persons who manage the system, or those persons directly responsible for gathering the { :
Site Vice President information, the information submitted 18 , to the best of my knowledge and belief, trus, Environmental Supervisor 423 843-6700 03 02 13
fle Vice Fresiden accuratle. and clourgp!eteh | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE .
information, mcluding the possibility of fine and imprisonment for knowing violations

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

EPA Form 3320-1 (REV /99)

Previous editions may be used

Page 1of 1




PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved
Name TVA _-_SE)UOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No 2040-0004
Address PO BOX2000 __ __ _ ___ . _
—  __ _(NTEROFFICESB2A) _ ____ ____ __ _———— TN0026450 107 G F - FINAL
__.___SO_DDL -DAISY __TN37384 __ _ _ _ _ ____ PERMIT NUMBER DISCHARGE NUMBER| METAL CLEANING WASTE POND
Facity  _TVA-SEQUOYAHNUCLEARPIANT ____
location _HAMILTONGOUNTY _ _ _ _ __ ———™—— JONITQRING_PERIO EFFLUENT
YEAR_ | _MQ DAY YEAR | MO DAY
*** NODISCHARGE |XX]| ***
ATTN Michael G. Beavers From| 03 | 01 | 01 Tol 03 | 01 | 31
NOTE' Read instructions before completing this form
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%léENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE dedkhdhhk dededededdridk - Khhdkhidk
MEASUREMENT 12
00400 9 0 0 "hAR . £ r’ AL o ******** ;“ " o N?, 5 J“ sSuU
fREQUIREMEN i,,;" 8.0 ‘i’;i iy Al 19,047 5%
EFFLUENT GROSS VALUE R R 2 MINIMUM [ 5|+ MAXIMUM '
PHOSPHORUS, TOTAL (AS P) SAMPLE hdebbi it . dkdedkdde ek ek
MEASUREMENT 19
00665 1 0 0 o PERMmg ",******** ‘x;g; ok o 3**:*::* il [ MGI/L
EFFLUENT GROSS VALUE : 3%99{5§¥5§I 5 R s
SOLIDS, TOTAL SUSPENDED SAMPLE dekkkhk ik .- AR AR
MEASUREMENT 19
00530 1 4] 4] e PERMIT, ‘;g,, paogr AARERAR, L S KAk, fg El Proes g 5&-- ,***”“* peye MGIL
o & e P 1 A I
EFFLUENT GROSS VALUE ‘f?f??j'j‘ﬁ'j"%”ﬂ Ry i T il
OIL AND GREASE SAMPLE hhhhrhkh - dekddededded
MEASUREMENT 19
00556 1 0 0 A PERM RIS SR RRRRERE 2 hvke **uuu; T MGIL
EFFLUENT GROSS VALUE AB,E‘,?H »-R;E",’E’?é
COPPER, TOTAL (AS CU) SAMPLE .- 19
MEASUREMENT
01042 1 0 0 i, PERMIT * *han =3t 5 1 men
EFFLUENT GROSS VALUE '359‘{!55"{5“7 § |- DALY MX
IRON, TOTAL (AS FE) SAMPLE . AR PP
MEASUREMENT 19
01045 1 0 0 i PERMIT, 24 ik kA RART ~W1 O‘U ;5251 MGIL
EFFLUENT GROSS VALUE | REQUIREVENT. N < DAILY-MX
FLOW, IN CONDUIT OR THRU SAMPLE 03 whdhhhk FRRARAEN dhkkhh .
TREATMENT PLANT MEASUREMENT
50050 1 0 O T adPERMIT S 1 1 i il MGD DAILYr
EFFLUENT GROSS VALUE {REQUIREMENT. | o REPORT APETR LT
Y 1M0 AVG -.DAILY, MX ¥ el
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Certify under penalty of law that this document and all attachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel
Richard T. Purcell properly gather and evaluats the information submitted Based on my inquiry of the person or
persons who manags the system, or those persons directly responsible for gathering the
Stte V id information, the information submitted is, to the best of my kncwled:ge and belief, true, Env‘ronmemal Supervisor 423 843-6700 03 02 13
tte Vice President accurats, and complete [ am aware that there are significant penatties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
Iinformation, including the possibility of fine and imprisonment for knowing violations OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE

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

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1




PERMITTEE NAME/ADDRESS  (Include Facilty Name/Locatlon if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved
Name __ _'I_'V_A ﬁE_QLL(_)I_AE_NECLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No 2040-0004
Address PO BOX2000 __ __ __
— . _(NTEROFFICESB2A)__ __ __ ____————— TN0026450 110 G F - FINAL
—o—_._S0DDY-DAISY___TN37384 _ _ _ _ _ ____ PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Facily__TVA-SEQUOYAHNUCLEARPIANT
Locaton HAMMTONGCOUNTY __ MONITORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO | DAY
*** NODISCHARGE [ XX| **
ATTN Michael G. Beavers From{ 03 | 01 | 01 To| 03 | 01 | 31
NOTE. Read instructions before completing this form
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%L;ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE dedkhhkhhd RARRARIN - T
MEASUREMENT 12
00400 1 0 O S PERMITZ = |, J 419,045 su
EFFLUENT GROSS VALUE 1 REQUIREMENT, ] MAXIMUM
SOLIDS, TOTAL SUSPENDED SAMPLE dededededkk . dedede e dede LR 12 T2
MEASUREMENT 19
00530 1 0 0 "2 PERMIT -5 e o 'vif‘****"**‘ s f J ke '*’*fﬁ*f:ﬁf s 2k 30 A T MGIL
JREQUIREMENT - " PR i g r«; : "
EFFLUENT GROSS VALUE T h et r: DAILY MX:5
OIL AND GREASE SAMPLE - ek
MEASUREMENT 19
0056 1 0 O v PLIJERMITs WAy L : MG/L
EFFLUENT GROSS VALUE ; *359‘ | Iy T L A VX
COPPER, TOTAL (AS CU) SAMPLE - etk Py
MEASUREMENT 19
01042 1 0 O TLUAPERMIT i | *xn S Ak S, S u***u* P ( Yoxes ; MG/L
REQUIREMENTﬁ o o2 s 3
EFFLUENT GROSS VALUE Fap )l g [ {‘J DA'LY MX
IRON, TOTAL (AS FE) SAMPLE . etk Rk PP
MEASUREMENT 19
01045 1 0 0 sPERMIT:« 23, o Ll Jawhaea MGI/L ; COMPOS
EFFLUENT GROSS VALUE “REQUIREMET, |5 g
PHOSPHORUS, TOTAL (AS P) SAMPLE - -
MEASUREMENT 19 -
00665 1 0 O * o PERMIT 3~ 1 ey ;T e R0p " MGIL
EFFLUENT GROSS VALUE - REQUIRENENT, o8 ' HDAILY MX' i
FLOW, IN CONDUIT OR THRU SAMPLE 03 ek de .
TREATMENT PLANT MEASUREMENT
50050 1 0 0 »C‘ ’ PERMH»? a5 b MGD R ‘
EFFLUENT GROSS VALUE - |‘REQUIREMENT, |;% - T _;
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Cerbfy under penalty of aw that this document and all attachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed 1o assure that qualified personnel m /&
Richard T. Purcell properly gather and evaluate the information submitted Based on my inquiry of the person or o [\ p——
persons who manage the system, or those persons directly responstble for gathering the ?
Site V, information, the information submitted is , to the best 'of my knowledge and behef, tnge, Environmental Supervisor 423 843-6700 03 02 13
ite Vice President accurate, an;i complete | am aware lr;aft there aire significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT /é%%lg NUMBER YEAR| MO DAY

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

No Discharge this Period

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved
Name TVA- SEQLLQYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No 2040-0004
Address_ _P O_BOX 2000
S 377122 S M — « TN0026450 116 G_| F-FNAL
——_..SODDY-DAISY __TN37384 ___ _ _ ___ __ __ PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Facliy__ _TVA - SEQUOYAH NUGLEARPLANT ___ LUENT
Location _MAMITONCOUNTY _ ___ — _ _————™ JONITORING_PERIQ EFFI
YEAR ] MO | DAY YEAR | MO _| DAY
*** NODISCHARGE [ | **
From| 03 | 01 01 Toj 03 | 01 31
ATIN Michael G. Beavers NOTE" Read instructions before completing this form
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY] SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

DEBRIS' FLOAT'NG (SEVERITY) SAMPLE e e e e de e e b2 2222224 - W ole e o e o e e dededededek e 0 9A 0 1 / 31 VISUAL

MEASUREMENT
01345 1 0 0 e ~,PERMIT*&;» y *g;ﬁfi{* 'fii ik ;uiu*u waan ??fﬁfﬁ‘f* 1 PASS=0 “‘SEEN‘ ) ;‘yV|SUAL'-,
EFFLUENT GROSS VALUE ‘REQUIREVENT, .- _ e MO TOTAL + FAIL=1 [PERMIT |47 40
OIL AND GREASE VISUAL SAMPLE HhAAARAE 0 hudabadodbaiotel FRAAARAK - 1731 VISUAL

MEASUREMENT 94
84066 1 0 O 74" PERMIT.% %~ 3 ,« u‘u:;u*m: I IS ,ﬂ«a YES=1 “r.’:*** Aakk L wann o ‘,"‘\/JSU"AL':

REQUIREMENT it PR L BE"QBT 1 No=0 b ] E N
EFFLUENT GROSS VALUE E b K MO TOTALS

SAMPLE
MEASUREMENT

»
¥

JSRY

SAMPLE
MEASUREMENT

o

s+¥4 PERMIT: Y
"REQUIREMENT

i

‘k,\.,,\ra

’%‘{qu

SAMPLE
MEASUREMENT

et

" PERMIT.;
{REQUIREMENT

B

SAMPLE
MEASUREMENT

,4: . PERMIT-+

SAMPLE
MEASUREMENT

Fr; PERMIT v 7
,REQUIREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

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

Richard T Purcell

Site Vice President

TYPED OR PRINTED

direction or supervision in accordance with a system dasigned to assure that qualified personne!
properly gather and evaluats the information submitted Based on my inquiry of the person or

persons who manage the system, or those persons directly responsible for gathering the
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OFFICER OR AUTHORIZED AGENT

423 843-6700

03

02

13

AREA
CODE

NUMBER

YEAR

MO

DAY
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PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different)
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NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Richard T. Purcell

Site Vice President

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

TYPED OR PRINTED

I Certify under penalty of faw that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnet
properly gather and evaluate the information submitted Based on my inquiry of the person or

Environmental Supervisor 423

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT AREA

CODE

TELEPHONE DATE
843-6700 03 02 13
NUMBER [YEAR| MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Operations performs visual inspections for floating debris and oil and grease during all backwashes
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Faclty_ _TVA _S_I_E_Q_l_JO_YAH NUCLEARPIANT
Locaton HAMILTONCOUNTY _ 1ONITORING PERIQ EFFLUENT
YEAR | MO DAY YEAR { MO DAY
*** NO DISCHARGE XX | ***
ATTN: Michael G, Beavers From| 03 | 01 | 01 Tol 03 | 01 | 31 -
i B , NOTE Read instructions before completing this form
PARAMETER . QUANTITY OR LOADING QUALITY OR CONCENTRATION | NO. FRE%léENCY SAMPLE
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AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
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NAME/TITLE PRINCIPAL EXECUTIVE OFFICER [! Certify under penalty of law that this document and all attachments were prepared under my TELEPHONE DATE
directioni or supervision in accordance with a system designed to assura that qualified personnel /M‘ &o"ﬁ_\'
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 H 2
, . . information, the information submitted Is , to the best of my knowledge and belief, trus, Environmental Supervisor 423 843-6700 03 02 13
Site Vice President accurate, and complete | am aware that thers ara significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine end imprisonment for knowing violations
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February 7, 2003

Richard D. Nunley, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, COMPLIANCE TOXICITY TESTS, JANUARY, 2003

Attached are two copies of the subject report for submission to the state of Tennessee and a
copy of the report for your records. The report provides results of compliance testing using
fathead minnows and daphnids. Outfall 101, samples collected January 12-17, 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.

In addition to the routine compliance test, fathead minnows were also tested in Qutfall 101
and intake samples which were treated using UV exposure for pathogen removal prior to
introduction of test organisms. Fish pathogens present in intake water have been the
suspected cause of anomalous dose responses and high variability among replicates in
previous toxicity testing at Sequoyah. At the time this study was conducted, mortality
which occurred in minnows exposed to routine compliance samples and UV treated
samples was not sufficient to jeopardize statistical validity, although survival was
improved in the UV treated test.

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

Cynthia L. Russell

Biologist

Environmental Engineering Services- West
CEB 3A-M

Attachment

cc (Attachment):
Files, ER&TA, CEB 1B-M

SQN January 2003m



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

[
.

10.

11.

12.

13.

14.

15

16.

17.

Report Date: February 7, 2003

Facility / Discharger: Sequoyah Nuclear Plant / TVA

County / State: Hamilton / Tennessee

NPDES Permit #: TN 0026450

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

Receiving Stream: Tennessee River (TRM 483.6)

1Q10: 2,992.4

Outfall Tested: 101

Dates Sampled: January 12 - 17, 2003

Average Flow on Days Sampled (MGD): 1605, 1578, 1601

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

Test Dates: January 14 - 21, 2003

Test Type: Short-term Chronic Definitive

Test Species: Fathead Minnows (Pimephales promelas)

Daphnids (Ceriodaphnia dubia)

. 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

Permit Limit Endpoint(%):  Outfall 101: IC,s =43.9%

Test Results: Qutfall 101: Pimephales promelas: ICys > 100
Ceriodaphnia dubia: 1Cys > 100

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



e

18.

19.

20.

21.

Facility Contact: Richard D. Nunley
Phone #: (423) 843-7748

Consulting / Testing Lab: ~ Environmental Testing Solutions, LL.C

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

22. Notes: Outfall 101, samples collected January 12-17, 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.

In addition to the routine compliance test, fathead minnows were also tested in Qutfall 101
and intake samples which were treated using UV exposure for pathogen removal prior to
introduction of test organisms. Fish pathogens present in intake water have been the
suspected cause of anomalous dose responses and high variability among replicates in
previous toxicity testing at Sequoyah. At the time this study was conducted, mortality
which occurred in minnows exposed to routine compliance samples and UV treated
samples was not sufficient to jeopardize statistical validity, although survival was improved
in the UV treated test.
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METHODS SUMMARY

Samples:

1. Sampling Point: Qutfall 101, Intake

2. Sample Type: Composite

3. Sample Information:
Date Date Date
(MM/DD/YY) | (MM/DD/YYY | Amival | Initial | (MM/DD/YY)
Sample Time (EST) Time (EST) Temp. | TRC* Time (EST)
ID Collected Received (°C) (mg/L) Used
01/12/03 1350 to N 01/14/03 1517
101 01/13/03 1250 | OV/14/030941 | 0.70 | <0.10 | o003 1500
01/12/03 1329 to 01/14/03 1517
Intake 01/13/03 1229 | 01/14/030941 0.7 1 <0.10 | 41/15/03 1500
01/14/03 1254 to : 01/16/03 1426
101 01/15/03 1154 | 0V/16/030956 | 0.67 | <0.10 | oo 0n 431
01/14/03 1248 to 01/16/03 1426
ntake | a0 13010 | 01/16/03 0956 03 | <010 | o903 4%
01/18/03 1430
101 Oé’f,f;%;i%? 01/18/031000 | 0.7 | <0.10 | 01/19/03 1502
01/20/03 1436
01/18/03 1430
Intake | 0116703125410 | 1002 1000 02 | <0.10 | 01/19/03 1502

01/17/03 1154

01/20/03 1436

*TRC = Total Residual Chlorine

Collected in two 2.5-gallon cubitainers. Temperature was measured in each cubitainer

upon arrival

4. Sample Manipulation:

Samples from Outfall 101 and the Intake were warmed to test

temperature (25.0 £ 1.0°C) in a warm water bath_.r

Aliquots of Qutfall 101 and Intake samples were UV-treated

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

minutes.
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Piniephales promelas Ceriodaphnia dubia

Test Organisms:

1. Source: ) Aquatic BioSystems, Inc. In-house Cultures
2. Age: 24.0-27.0 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)
Qutfall 101 01/14/03-1450 EST 01/14/03-1517 EST
UV Treated OQutfall 101 01/14/03-1420 EST -

7) Test Termination: (Date/Time)
Outfall 101 01/21/03-1440 EST 01/21/03-1504 EST
UV Treated Outfall 101 01/21/03-1423 EST

8) Test Temperature: Outfall 101:  Mean =24.8 °C Mean = 24.8°C
(24.4-25.4°C) (24.3-25.6°C)
Test Temperature: UV-Treated Outfall 101: Mean =24.7°C
(24.3-25.3°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).
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

Conducted January 14 -21, 2003 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% 100 100 100 100 100 100 100

22% 100 98 98 98 98 98 95
43.9% 100 100 100 100 100 100 98
72% 100 100 100 100 100 100 100
100% 100 100 98 90 85 85 83
Intake 100 100 100 100 100 100 100
Mean Dry Weight (mg)

Test Solutions (replicate number)

(% Effluent) 1 2 3 4 Mean
Control 0.688" 0.580 0.620 0.676 0.641
10.98% 0.626 0.625 0.591 0.671 0.628

22% 0.624 0.703 0.707 0.633 0.667
43.9% 0.560 0.568 0.606 0.648 0.596
72% 0.627 0.561 0.652 0.677 0.629
100% 0.181 0.693 0.665 0.560 0.525
Intake 0.508 0.580 0.718 0.681 0.622
1Cys Value: >100% Calculated TU Estimates: <1.0 TUc*
Permit Limit: 43.9
95% Confidence Limits: NA Permit Limit: 2.3 TUc
Upper Limit: NA
Lower Limit: NA

*TUa = 100/LCsq: TUc = 100/ IC;;s

'One animal missing. Replicate was initiated with 9 animals for statistical analysis.
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets) -

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

(Genus species)

(Type / Duration)

Conducted January 14 - 21, 2003 using effluent from Qutfall 101.

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
Reproduction (#young/female/7 days)
Test Solutions Data (replicate number)

(% Effluent) | 1 | 2 3 4 5 6 7 8 9 | 10 | Mean
Control 29135 32136134136 [38]35]32(34] 34.1
10.98% 36{36 |33 137135344234 |39|37] 363

22% 33140140 {39 {38 36|39]39|35]|32] 37.1
43.9% 41137 | 34|41 40|40 | 38 | 39| 33 | 36 37.9
72% 40138 | 44 [ 3936|3740 | 42 (45| 40| 40.1
100% 42142 [ 40 [ 38 (40 [ 38 (39|37 |43 |39 3958
Intake 37134 |40 [ 40 [ 40 [ 34 [ 34 | 37 | 37| 39| 37.2

IC;5 Value: > 100%
Permit Limit: 43.9

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

Permit Limit: 2.3 TUc

Calculated TU Estimates: < 1.0 TUc*

*TUa = 100/LCsp: TUc = 100/ ICys
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TOXICITY TEST RESULTS, UV-TREATED (see Appendix C for Bench Sheets)

3.

Results of a

Pimephales promelas Chronic 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted January 14 - 21, 2003 using effluent from UV Treated Qutfall 101. -

Test Percent Surviving

Solutions (time interval used — days)

(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
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 98 98
Intake 100 100 100 100 100 100 100
Mean Dry Weight (mg)

Test Solutions (replicate number)

(% Effluent) 1 3 4 Mean
Control 0.532 0.686 0.720 0.603 0.635
10.98% 0.759 0.626 0.689 0.644 0.680

22% 0.664 0.650 0.653 0.645 0.653
43.9% 0.702 0.576 0.556 0.634 0.617

- 2% 0.741 0.608 0.661 0.660 0.668
100% 0.624 0.706 0.686 0.619 0.659
Intake 0.699 0.632 0.652 0.669 0.663

1C;5 Value: >100%
Permit Limit: 43.9

95% Confidence Limits: NA

Upper Limit: NA

Lower Limit: NA

Calculated TU Estimates: < 1.0 TUc*

Permit Limit: 2.3 TUc

*TUa= 100/LC501 TUc =100/ IC25

Reference Toxicant Test Results (see Appendix A and D)

Species Date Time | Duration Toxicant | Results (IC;s)
Pimephales promelas January 14, 2003 1400 7-days KCl 607.9 mg/L
Ceriodaphnia dubia January 7, 2003 1200 7-days NaCl 962.4 mg/L




PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphma dubia Tests, Sequoyah Nuclear Plant Effluent (SQN), Outfall 101, January 14-21, 2003.

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 CaCOy) [Chlorine (mg/L)
Control 245 249 78 74 8.13 7.84 295 62 85 -
244 - 2471246 - 253 76 - 801 64 - 81 | 806 - 819|762 - 811 ] 278 - 308 60 - 64 84 . 86 - -
10.98% 246 24.9 7.9 72 8.15 7.81 289 - - -
) 244 - 2481246 - 253 75 - 85| 62 - 80 | 805 - 822] 758 - 803] 278 - 298 - - - - - -
< 2% 24.6 249 8.0 7.2 8.15 7.81 279 - - -
§ 244 - 248|246 - 254 75 - 85| 63 - 81 1807 - 820|761 - 808 | 266 - 288 - - - - - -
g 43.9% 246 249 8.1 7.4 8.14 784 259 - - -
s ' 244 - 2481246 - 254 75 - 86| 63 - 82 | 807 - 819|764 - 809 | 246 - 266 - - - - - -
'§ 72% 24.7 24.9 8.2 74 8.14 786 231 - - -
B 244 - 250|246 - 254 79 - 86| 65 - 81 | 808 - 819]1767 - 8.16( 220 - 240 - - - - - -
< 100% 2417 249 8.3 1.5 8.14 7.93 203 71 88 <0.10
244 - 252)246 - 254] 78 - 86 | 68 - 80 | 807 - 818(775 - 822|196 - 213 68 - 73 86 - 8 <010 - <010]
Intake 246 249 8.5 76 8.12 7.91 203 72 81 <0.10
244 - 2491246 - 254 82 - 88| 69 - 83 |801 - 819|772 - 8181 193 - 214 0 - 74 80 - 82 |<0.10 - <010
Control 245 250 78 g1 8.13 8.18 295 62 85 -
243 - 247|248 - 2531 76 - 80| 78 - 83 | 806 - 819814 - 823 | 278 - 308 60 - 64 84 - 86 - -
10.98% 246 250 7.9 8.1 8.15 8.19 289 - - -
. 245 - 246} 248 - 253| 75 - 85| 79 - 83 | 805 - 822|816 - 823 278 - 298 - - - - - -
'§ 229, 246 25.0 80 8.2 8.15 821 279 - - -
: 245 - 247|248 - 253| 75 - 85 80 - 83 807 - 820816 - 826 266 - 288 - - - - - -
E 43.9% 247 250 8.1 8.2 8.14 821 258 - - -
& 245 - 249) 248 - 254] 75 - 86| 80 - 83 | 807 - 819816 - 824 | 246 - 266 - - - - - -
E 7% 248 25.0 8.2 8.2 8.14 826 231 - - -
S 245 - 2511248 - 253179 - 86 | 80 - 83 | 808 - 819|821 - 831§ 220 - 240 - - - - - -
© 100% 249 250 83 82 8.14 8.28 203 71 88 <0.10
244 - 256|248 - 253| 78 - 86| 78 - 84 | 807 - 818|822 - 830 196 - 213 68 - 73 86 - 89 1<0.10 - <010
Intake 24.7 250 8.5 8.1 8.12 8.26 203 72 81 <0.10
244 - 249|248 - 253 | 82 - 88| 80 - 83 |801 - 819|822 - 830 193 - 214 70 - 74 80 - 82 |<010 - <010

A
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PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for the Pimephales promelas Test, Sequoyah Nuclear Plant Effluent (SQN), UV Treated Outfall 101, January 14-21, 2003,

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance| Alkalinity Hardness | Total Residual
Initial Final Initial Final Initial Final (pmhos/cm) | (mg/L CaCO,)| (mg/L CaCQ,)|Chlorine (mg/L)
Control 245 24.8 8.3 7.7 8.11 787 299 62 85
243 - 2481245 - 251 81 - 86 | 69 - 84 [ 803 - 817]766 - 808 | 286 - 309 60 - 64 84 - 86
10.98% 246 248 8.3 74 8.11 785 293
. 244 - 248|245 - 2511 81 - 861 65 - 82 {802 - 818|763 - 807 283 - 300
3 22% 246 248 82 75 8.10 7.86 281
§ * 243 - 2481244 - 251179 - 86| 68 - 82 | 804 - 818]766 - 807 | 273 - 286
& 43.9% 246 24.8 82 76 8.10 7.87 260
%‘ o 244 - 249|244 - 251 78 - 8S 69 - 83 | 804 - 818|766 - 807 [ 254 - 264
:& 72% 247 24 8 8.2 76 8.11 787 231
§ 245 - 2511244 - 251 78 - 85 69 - 83 | 805 - 8.18| 7.67 - 809 | 226 - 235
& 100% 24.7 248 81 76 811 7.90 203 71 88 <0.10
245 - 2531244 - 251| 78 - 85 69 - 84 | 804 - 818|770 - 813 198 - 209 68 - 73 8 - 89 | <010 - <010
Intake 246 248 82 1.7 8.10 _ 191 202 72 81 <0.10
244 - 249|244 - 2511 78 - 86| 69 - 86 | 803 - 818|771 - 810 197 - 207 70 - 74 80 - 82 <010 - <0.10

’r
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SUMMARY / CONCLUSIONS

Outfall 101, samples collected January 12-17, 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.

In addition to the routine compliance test, fathead minnows were also tested in Outfall 101 and
intake samples which were treated using UV exposure for pathogen removal prior to introduction
of test organisms. Fish pathogens present in intake water have been the suspected cause of
anomalous dose responses and high variability among replicates in previous toxicity testing at
Sequoyah. At the time this study was conducted, mortality which occurred in minnows exposed
to routine compliance samples and UV treated samples was not sufficient to jeopardize statistical
validity, although survival was improved in the UV treated test.

10



Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

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

2. Ceriodaphnia dubia

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

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas
None

2. Ceriodaphnic; dubia
None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

11
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PHYSICAL AND CHEMICAL METHODS

1.

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

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

Temperature was measured using EPA Method 170.1.

Dissolved oxygen was measured using EPA Method 360.1.

. The pH was measured EPA Method 150.1.

Conductance was measured EPA Method 120.1.
Alkalinity was measured using EPA Method 310.1.
Total Hardness was measured EPA Method 130.2.

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-821-R-02-013. Any known deviations were noted
during the study and are reported herein.

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

1.

2.

w

b

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

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

Dilution Water Used: Moderately hard synthetic water.

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

12
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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,



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-January 17, 2003

Date  |:23"Sodium %<7 Towerbrom “PCL-222¢3  PCL-401 #| Cuprostat- | H-130M
*hypochlorite U N S
| mg/LTRC [*:¥mg/L < mg/L mg/L
s.Phosphate.~] Copolymer Azole

03/12/1998] .+ 0. - ; - -
03/13/1998]:" . /0, - - -
03/14/1998] 74 - - -
03/15/1998 .ri K - - -
03/16/1998] .. - - -
03/17/1998( "*. - - -
03/18/1998/ . - - -
09/08/1998| ~ -0. - 0.005 -
09/09/1998| " . - 0.011 -
09/10/1998 - 0.021 - -
09/11/1998 - 0.019 - e
09/12/1998 - 0.015 - v -
09/13/1998 - 0.015 - R
09/14/1998 - 0.015 - 7.
02/22/1999 - - -
02/23/1999 - - -
02/24/1999 - - -
02/25/1999 - - - b
02/26/1999] - - - Ls
02/27/1999], - - - -
02/28/1999 - - - <
08/18/1999f ~ " - fx 0.015 0.024 - "
08/19/1999] = .- 7 0.012 0.024 - - -
08/20/1999] -~ ../ 20 0023 0.024 | " 0.120 -
08/21/1999] 7yt e o2 - 0.022 0.024 e - -
08/22/1999 e 0.022 0.024 S - -
08/23/19991" = 7 --* . 0.025 0.024 .0.006 - -
08/24/1999 - - 7 0.016 0.023 <.0.020 - -

15
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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-January 17, 2003

Date PCL-401

m’’:% | Towerbrom |+; 63 ¢ Cuprostat-
: LeRARCN O PF
mg/L TRC |; mg/L «»mg/L »|mg/L Azole

mg/L
»<Phosphate ;| Copolymer

01/31/2000]

<0.002 0.009
02/01/2000/ 3, 0.011 0.028
02/02/2000| =", 0.028 0.009
02/03/2000{ - * : 0.008 0.009
02/04/2000| - = - 0.006 0.009
02/05/2000] % ; <0.002 0.009
02/06/2000] " > <0.002 0.009
07/26/2000} "=+~ = . [ <0.0057 [.-.0.055 [ 0.019
07/27/2000| . el 0019 (40085, 0.019
07/28/2000| - 0.0088 |'..0.053 | 0.018
07/29/2000|  ‘z.i*- " .| <0.0088 | =30.0857: |  0.019
07/30/2000] "7 .-"% 5| <0.0076 |~-0055 [ 0,019
07/31/2000 - v 7| <00152 | -.0.055° 0.019
08/01/2000f . -t~ | <0.0141 |- :0.055-*.|  0.019
12/11/2000{ .- *-- - | 00143 ]-:0.025 :| 0.020
12/12/2000f - . -<2" < 0.0092 |*i: 0.025-7|  0.020

12/13/2000| . .7~ -7 - | <0.0120 |* $0.025 |  0.020
12/14/2000| -« === | <0.0087 |,%.0.025< | 0.020

12/15/2000]* .5 - 5, - 00120 |/20025- %  0.020

12/16/2000( + - - “7 | <0.0036 |.70.025 -}  0.020 - .t
12/17/2000] 2% -4 | <0.0036 | +.-0.025 . 0.020 - -
08/26/2001 ~* e -ze2 . °[ 0.017 [~ 0.06 . 0.021 - e
08/27/2001| " '~ .2+ "1 <0.0096 | 0.06. | 0.021 ) - 10.021-
08/28/2001| -~ . - . | <0.0085 |. % 006. 0.021 vl - et
08/29/2001| ¢ -\~ | <0.0094 |- . 0.059 ;.|  0.020 0,005 . - '0.021
08/30/2001( * ++ - - - | <0.0123 |7,.006 ~ 0.021 0.005 - - -
08/31/2001]  °': - 4 <0005 | 0.059 |  0.020 = - -
1172522001 - - -] <0.0044 [. - . - . - - N
11/26/2001| - - : - <0.0119-| 0024 - 0.02 *0.005 - -
11/27/2001 Se UL 0.0137 |[-~0023 ., 0.019 ,0.007 - S
117282001 " ""- -+ 7| <0.0089 | 0.022 . 0.019 “+0,006 - - v oer
11/29/2001) ° - -7 00132 [.150.024 0.02 10.007 - -
11/30/2001f =7 " 2. <] <0.0043 | :0.024 0.02 P - M
12/09/2001f * - "= i ] <0.0042 [ -, - L - - . - N
12/10/2001) " >~ -7 | <0.0042 | e - - e
12/11/2001| . === 00| <0.0104 |, u - Sest - " -
12/1222001f  *. - -~ 0.0128 | -0.024 0.02 0.008 - .
12/13/2001 - <0.0088 |- 0.024 - 0.02 - - -
12/14/2001 .- 0.0134 ©0.024 0.02 0.007 - -
16



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-January 17, 2003

Date ggfggg}ll‘ll;l'x?? Towerbrom L2 PCL-401 x }wf Cuplr)cl):stat- H ) ,

N “r ;"’“};mg/L 52 mg/L m:‘I"x‘l i’; e N’
i 4| me/LTRC YiPhosphate’s,| Copolymer ?DNikaf)% mg/L Azole| + o b

01/02/2002] ;> <0.0079 |7-:70.0237: 0.02 -

01/03/2002 <0.0042 0.014 -

01/04/2002|" * - 0.0124 0.014 -

01/05/2002] "% <0.0042 - -

01/06/2002 <0.0042 - -

01/07/2002| & < 0.0089 0.014 -

02/24/2002 - . <0.004 - -

02/25/2002%, - <0.004 0.023 -

02/26/2002] Fe 0 00143 [0 0023 <. 0.023 -

02/27/2002| 3% "t | <0.0041 |0.023 | 0.023 -

02/28/2002 - .- - 7| <0.0041 [".70.024. 7] 0.008 el -

03/01/2002]- - "= - 0 | <0.0041 |."i0.024 0.008 AR -

05/05/2002[ .. .- - - I - -

05/06/2002| - " - -~ 0.058 0.02 .0.014 -

05/07/2002f ¢+ .-~ - 0.058" 0.02 -0.015 - -

05/08/2002| -+, "+ -7, , - 70056 0019 |sx2l%; -

05/09/2002| =7 2. jn s 70057 0.02 <°0.014 -

05/10/2002] > 3z T2 -~ 0.056 . 0.019 -

08/04/2002| -~ i -, x| <0.0058 | o o -

08/05/2002|- ~-* '] <0.0058 | "0.053: 0.018

08/06/2002{ " . . .| 0.0092 |-:10.053. 0018 | Lune

08/07/2002| - . -. .| <0.0107 | * 0.055 0.019 - 0.007 e

08/08/2002| 3 *I'- . - | <0.0061 |:- 0.055 - 0.019  [|w:t RS

08/09/2002] . 7 .| 0.0152 |: 0054 0.018 0.008 .

10/06/2002|> = .- . -] <0.00497 [~ . . - R - -

10/07/2002]. - - 0.0153 0.054 . 0.018 0.009 . C

10/08/2002 '+ .- .2 <0.0092 ;' 0.054 0.018 0.007 - - {

10/09/2002f -~ - . 0.0124 |, -.0.053 0.018 0.009 -

10/10/2002|- . = | 00134 | - 0054 0018 0.009 -

10/11/2002) ~ ° © - - <] <0.0042 0.054 0018 | -.-" - S e

01/12/2003] - - | <0.0035 e - -l - -

01/13/2003| *. "~ <0.006 0.025-. 0.019 | 0.009. -

01/14/2003| . - = <0.0118 | ° 0.026 0020 | - -

01/15/2003{ -~ ~ - . | <0.0063 0.026 ° 0.020 -0.009. - ca,

01/16/2003| .+ . - “-| <0.0034 |- 0.026 . 0020 REEE - Cee

01/17/2003] - - - .| <0.0034 0.026 0.009 T - -
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Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets



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 UPS Bus Client
351 DEPOT STREET .
.N .POB 00 Other (specify):_
P O. Number. PO BOX 20 ASHEVILLE. NC 28801 (specify)
Facility Sampled: SEQUOYAH NUCLEAR PLANT | Phone: 828-350-9364 General Comments:
Fax:  256-386-2963 A Cudody-seado udock Sompleo
NPDES Number: 0026450 [ h'
er mmmed u&.@ood
Collected By: WANDA ALLEN (f)(
Container .
Field Idenufication / Grab/ Ship. Collection Date/Time Number & Flow Rain Event? Laboratory Use
Sample Deseript Comp. | Temp ( Volume (MGD (Mark as Appropriate)
ample Description omp o Collected ) facsecr¥ 51|
., Start End PRI B B If Yes, No Trace EST Log Amval Temp. ( By Time Appear-
""" i ot el Inches Number °C) ance
139 1/13/03 L[ P see
SQN-101-TOX comp | 4 112/03 | aecs 2(2.5g) ,‘/ 030 1d.0l| pFe [ ¢ |comnens
1
31y
SQN-INT-TOX comp 4 {73003 i,’,’i/ 073 1(25g) v oxold.02 | 0.1°¢ \{g‘,‘* (9;\\ \‘,
Sample Custody — Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
Wande fLppor 113003 y57p Fevex O-13-03 SO0
Ferex 0\-14-03 094} Aeileenan G5 0144-03  0A |
D E—
e 0 »
/

Instructions* Clicnts should fill n all areas except those tn 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 mtiate testing within that time frame. Samples
shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not amve until the followtng Monday.




BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 _of .l
Client: TVA Environmental Testing Solutions, LLC Delivered By (Circle One):
Progect Name: TVA SQN Research Building UPS Bus  Client :
P O. Number: PO BOX 2000 . ;’ZIE“)IIIZESET i%“;;g) . Other (specify):_

Facility Sampled: SEQUOYAH NUCLEAR PLANT

Phone: 828-350-9364

General Comments:

Fax:  256-386-2963 ' Ansoped w-aooo(. cond Ko~
NPDES Number: 0026450
C“M‘t ,‘Apga he
Collected By: WANDA ALLEN @{wﬂ—\_.
Container ) )
Field Identification/ Grab/ | Ship Collection Date/Time Number & Flow Rain Event? Laboratory Use ~
Sample Description Comp. | Temp. ( Volume (MGD) (Mark as Appropriate)
P P P g Collecte Prageex s\
Eeay Pt pee Totetr e e mb an R Start End DR L Y- If Yes, No Trace EST Log Arrival Temp. ( By Time Appear-
IR X1 IR et A A Inches Number °C) . __ance
12.5¥ 1/15/03 . SeQ
SQN-101-TOX comp | 4 | 11403 | 43¢ 2(2.5¢) v osont0l | 0.0°C | [ S eamems
JT¥E 2 N 1
SON-INT-TOX | comp | 4 | 1714103 lﬁ,ﬁ%’ 1(2.52) vl adolie.02] 0.3°C 5\ gL \L
3 .,‘0“?
Sample Custody — Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
O\-15-03 10D
1/15/03 erieaa—ease—NR
ﬂ/ﬂ/m/@ )/ A Fenesx
/ﬁ Fernex O\-te-03 AT /\(w—\_ Ov-1-03 oS
</ p— |
{ —
DY
A
P

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
1s 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time frame. Samples
shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.




) BIOMONITORING CHAIN OF CUSTODY RECORD Page_1 of _1
Client: TVA Environmental Testing Solutions, LLC Delivered By (Circle One): -
Project Name: TVA SQN Research Building UPS Bus Client
P.O. Number: PO BOX 2000 351 DEPOT STREET Other (specify):_

Facility Sampled: SEQUOYAH NUCLEAR PLANT

Phone:

NPDES Number: 0026450

Fax:

Collected By: WANDA ALLEN

e ]

256-386-2963

ASHEVILLE. NC 28801
828-350-9364

General Comments:

Cu-a\'acdq_,aﬁd.ofa M S“’”"F'Q""
_rncaved. s pood

.

Container
Field Identification / Grab/ | Ship Collection Date/Time Number & Flow Rain Event? Laboratory Use
Sample Description Comp. Temp ( Volume (MGD) (Mark as Apptopriate) o
°C) Collected fmw sl
ER R A T TR TR R Stan End Y- IrYes, No | Tiaee EST Log Arrival Temp ( | Dy Time Appear-
%%«M*?’ @ﬁw;ﬁg‘r % %‘é“{”}} o Wb - e faches Number °C) ance
HASF 3y 117103 P K W0 Tsee
SQN-101-TOX | comp | 4 | V1603 | ikt s2p | 20250 v baoug.ot [ 61C O\ | I 7 command
]
SONANT-TOX | comp | 4 | HAbio3 },’}}_’03 1 (250) v’ ozons.02] 0.2°C 3\ 1oo? ‘L
Sample Custody — Fill In From Top Down
Relinquished By (Signature). Date/Time Recerved By (Signature): Date/Time
Mexda- Loten 103 14,00 - Fewex! ol--03 100
FQ'DQL 01-18-03 1000 /’”M ETS o-18-03 10600
Ny
- N —_—
S m— —

Instructions: Clients should fill in all areas except those n 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 1eceive the samples with ample time to initiate testing within that time frame Samples

shipped ovemight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday




Environmental Testing Solutions, LLC

Page G|

Sample Receipt Log
G-cA03 | lous | Aumatn Fepesc 0 1°C | 570 |oasica.iz | A Ser A e T
or0ro3 | (o4s | Afumro—| Ferex 0.1°C | S10 |030104.13 Test? 10 FED
OlA0D | IHS (ﬂem Fepex 0.1'C | s70 |ozoica. i | v Test#1l FAP
0kA-03 | 048 | Afumns| Fenex 0S'C | S0 |0301R. 1S | Anteeson Couwty_Sasee Avmoeity SC
O\-10-03 | 162 \j\(wN K Oerven] L4°C | Se3 |oz0110.01] RFS Ecusta | INC NC
o103 | 1120 /YW L Cacteth 330 | $62 lomono.oz |CT QETRRINR e NC
oo | s Slumersn [M. LADD >0°C sed | 03011003 Tiiuﬁ??ft?f@? e NC
O10-03 | 534 éfw.ou D, Euene?| 14°'C SbS | pa0110.04 c P\er{e_\nLLﬁ Astt Canses NC
-0z, | 1002 D)umnon]| Ferex o4°'C SO [0Bo111.01 | Anrersony (ount Gewe&i\ums.n)‘“’o
peieon 1662 | Jumass | Fenew, 0.°C | Sk |ozorn.02 | Duke Eneesi Ger, Rreesen K. | NC
ol-il-0% | 1002 d[_wma,_- Fepex | 0.2°C SL€ |oz0111-03 A ool SoabINIS/aN NC
atts 1930 | Numseo| Fevey | 0.3°C | 558 |03011.04 | “Foanwii Co URS NG
g3 | 0%l |KEKewan | Fenex | 0.71°C_ | STl |ooud.ol TVA- Sameolah Noeat FANT Ty
or-t03 | (A4l |KEKeewan | Femex | 01°C | 51| |oBolM.02 TUA'IE@%\&“‘W NutLear FLANT] 1
ol-id-0% | 0143 | KEKeenaN|  Fevey L2°C | 512 loaci.o3 &O%TS:RTSR&A%‘LLQ -
o0 | M3 |XEKeenad | Fevex .2 C | SF3Z |oaony.0d | v Sae AT (oMpesITE, S
o5 | 1on |Kekeewan | Fevere | 10°C |4 57 baouis.or | M iines Nurteat. Sranan | NC
0\-15-03 | 1003 | KEKaewAN | BeeyHou®|  0M'C | 1S5 lamons.o2 | THeee A'S MHP NC
o-is03 | 1604 |KeKeeraN | Febex 03C | Sl |020115.03 L Seeau Sraman | NG
01-15-03 | 1020 |[KEKeenaN | D. Wike o4°C 5T7  lomotrls.od Em]sé::éu O™ Wt NC
o163 | b | e, | Fepax 0.6°C | 511 |030l6.01 | TV SSRUoRA Nucwea RANT T oy




Environmental Testing Solutions, LLC Page__ (p2

Sample Receipt Log
ovieos | 695k | Yumsa | Fedex | 0.3°C | 871 joaoitb.02 ““}ﬁ;‘ﬁg‘ AR TRoclAs TEamT TN
ovit03 | 1000 | Viumesr | Fevex 0C |57l laonp.ol |TVATSANNAR NKLRAL FLART | 1y
ol-¥-03 | 1000 f\')mn-\ Fepex 0.2'C 511 p3eus-o2 VA sma Nucieas AAnT TN
oki-03 | 1000 \T(Eb(eeum Fenex 3.2°C $14__|o30118.03 mu‘ceﬁlfge:ﬁégzﬂﬁlmcn NG
01-1R-03 | 1000 |KEKeeman| feney 0.1'C [ 876 |oaz0ite04 h“«ﬁﬁ,*j‘gtgﬁﬂs‘mw NC
bi-16-03 | 1001 | KEeenm| Glefoomd| 24°C | S5 ozong.os | Tiree 'S HUHP NC.
o1-18-03 | 1023 |KEKeenAN |A. Wike 24°¢c |11 |omoue-ob | ERivtas Con st NC
ol=20-03 | 1000 éluxw» U NA S57¢ |o30120.0\ COGXSA;f_’qu%-SCO' N | Aeobuer Test]
01-20-03 | (000 d{umuub- UPS NA S8 | 020120:02 Avasi. ESF NC
Qr-2o-03 | 1000 O( wmpon|  UPS NA 518 l020120.03 | V SiNTerseNT APW) NC ,
012203 | 0453 | KEKeewnn | Fedex 0.6C | 5A |omorzz.ot | S L O Ca. NC
ol-zq-oz 113b | KEKeenaAn| Fenex 0.4°C | SBO |oaol=4.0 T"‘-‘résﬁc'(-fé‘;‘és Fitase T
or203 | N3l |KEKeewand| Fepex | 0.4°C | 580 |omoizd.02 | | Teer'A enp
ov24-03 | N3b | KEKeensPn) Fepex 6.4°C 520 |o30124. 03 Test 4l
o203 | 36 | KiKeewms | Ferex 0.4°C | 680 |omoiz4.04| | Tesr s ™!
02403 | jlIz,  [KEKeepaN Fepex 09°C S€0 |oaor2y4.0S Test s%2.
o243 | el |Kekeeoan| Ferey | 08¢ | 880 bmoizd.ob| | Tesr s*3
or24-03 | 113L  |KEKeenan) Feves 04a'c &0 |pzot24.07 Tesr L
2405 | 1% |KEkeemar) FeMRX 04°C | 560 lomoizy. 08| 4 Test 1
ol-z2d-08 | 1ab | KEKeepAN  Fepex 04°C | 58 lomorzd.09 TestB- %1 wh N
01-24-03 | U3l |KEKeenan | Feb€x 04-C SE6 1nzorz4. 10 \l/ Test 3 -%2 w/N




Environmental Testing Solutions, LLC

Page 1 of 6

"

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

Client: TyA

Facility: Sedunyan Nucieag Pt

NPDES #: ™ 062L4S0O

Project#: <11

NonTREATED
Dilution preparation information: Comments:
Dilution prep (%) 10694 | 22 | 4934 | 12 | jonn
Effluent volume (mL) | 1,4, 7] 330 | 5¢.2 | 1080 | 150
Diluent volume (mL) 1235.3 11170 j€4l.5 | 420 ')
Total volume (mL) 1S | 1So | 1S60 | 1500 | 1560
Test organism information: Test information:
Organism age: 24 ouds o Randomizing template: | GResa
Date and times organisms | Q\=\3-~03 |280 Yo \S™D Incubator number:
were born between: HeT 2
Organism source: ARS Batcy 0303 Artenua lot number: B& 1808
Transfer bowl information: | pH = Temperature=  °C | Total drying time: 171.25-Houk S
196 24.2 | Date/ Time in: oV a=S
Average transfer volume. 10,4l Date / Time out: Oln21 03
0, Oven temperature: 1avC
Daily feeding and renewal information:
Day Date Morning Afternoon Test initiation, Control water Sample numbers Analyst
feeding feeding renewal, or batch used used
time time termination time 1O\ | NTAKS
0 Jovion |—2| o320 Wso e N A
! ovis-03 | 094 ISzo 430 MRS 6\-12-03 [O02014.61  s3aM.82 ./.\\.
2 O\i03 | 084l g 1400 HHS 6112-03 [0%aliu.0L  03011b.02 é‘/\‘
3 lovin-on | ga0¢ 1S10 1356 MaS 011502 [63611b.0V s3arkebZ )\
4 OV-i8-03 0AlQ 1S] Hoo MHS_Or1£-03 |0Dorik.01 o0l .o‘z.j/:\'\‘
> 01-1%-03 Kig 1520 Mo2- HUS 0)18-03 |osor1R.00 O3o)k-%2 é[‘
6 OV 20003 0831 1360 idoo HAS o 1863 1050118.00 6301 K02 5\}
7 |orzl-02 IdYo — X | Al
A A
Control information: Acceptance entera Summary of test endpoints:
% Mortality: O, $20% 7-day LCso 21607
Average weight per initial larvae 0. L4} & NOEC 1007%
Average weight per surviving larvae: | 0.bY1} | > 0.25 mg/larvae LOEC > 1007
ChV (YA
1C;s 21007




| S 1

-~ Environmental Testing Solutions, LLC

Page 2 of 6
Species: Pimephales promelas
Client: SemunAR- NoNTREATEY Date: __0)\-14.03
Survival and Growth Data
Day CONTROL 1048% 227,
AlBlclip|]lElFlGec|H] Il xT[UL
° 1ol 10t |tof2o| 0|00 |20 10|10 |10
! [o|[o | JO|Io ][0 |l0 (oo | /|10 |10 ] 10
? 10 |70 |0 [0 10|20 000 | t0|10| 2 |g¢
’ o io 1o fw o |w |t o o K 19
’ P |l [lo | |10 10|00 |9
> 10 [to |10 |20 |70 |10 |70 |10 {10 |70 | 70 |8
¢ o (1o | tolto | |roltolte |00 |04
! l:ﬁsm;— ol 1o |[to /o /o |lo lj?)m GI'nl ‘o | 10 |4
A= Pan weight (mg) 6\0,)# \“gq'! \-\!"\q 4 o “‘.»L \ ap? 5.V \&oo\'x “\9?\" \“955« N B \‘\956 6‘05‘\
B=Fantlarvaewelghtma) | ad | a5 1,28 & | ook 33> | o [\ ® a0t At | a2 p3t
faraendght nD=A-5 | @2 [5203], 20V | st ], 2, B g2 |, A0 |, 2% 6P 4.8y

Calculations and data reviewed 9&

Comments:
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.+ _Environmental Testing Solutions, LL.C

Page 3 of 6
Species: Pimephales promelas
Client: S u0NAR =~ NOATREATED Date: _0V\-14-03
Survival and Growth Data
Day 43 a% 2% 1007%
M| N o]l Plo|R|S|THUTIVIWwW]ZX
° 0117 (10 [ 1o| loflo |o|to]le | wolio |10
! (0] 10|10 |10 [to [0 10 10] 0 |16 |10 |10
2 10 /o (16 |20 || Jofto [0 |10 |10
3 B[l [ |wwfiolw]| 0] 09k |0 |0
! o Jiolwlw |lw|lo| ol (,3'* JO| 10| 10
> o]0 {10626 | 10|20 |42 /5|10 | r0
¢ 10 [Jo|tof|o|te| | tol ol d]|ig|ro] 0
7 q“" [0 '%u' 1o [0 | co |0 {10 | 2410 |10 '7};&
A= Pan weight (mg) AN Lo | 0P 63&0 \.\93\"‘ \qﬁ\"‘ 6.0"5 e 5."‘** \-\-\"’ﬂ
B PantLanacweight(ng) 10035 [ [y ot [,35 [ P 2" niA [N [ 0% Qb [yad [ A
Larvac weight (mg) = A—B 6P [ 530, oA . U R P A AT 80 [,a% o &° g ot

Calculations and data reviewed a;

Comments:
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Environmental Testing Solutions, LL.C

Page 4 of 6

3

Species: Pimephales promelas

Client: _SequoNAf = NonTReATED

Date: _01-1M-03
Survival and Growth Data
Day INTAKE
Y Z AA | BB
0 o 10 (20 |ro
! 10|70 J0 |10
2. 1o /0 |10 |10
3 016 | 16| b
3 =
O[] r0] 10
> /6 |/ |70 | /0
6 70 (/o7 1o |70
{sant
7 o |0 |10 |lo
A = Pan weight (mg) & D\’a\ A ‘\)06 o .\15 v d‘&\\l
B = Pan + Larvae weight (mg) " \O 19.\,\0 " Xy 4\6‘5
Larvae weight (mg)=A-B 6-5‘5 A :“6 L‘ .\t\ . &\L\

Calculations and data reviewed: ég

Comments:




Environmental Testing Solutions, LLC

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

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

Client: TVA Sequoyah Nuclear Plant, Nontreated .
Test dates: January 14 -21,2003 x
Project number: 571 Reveiwed by: /\ / wmpl~——
\
Concentration (%) Repilicate Inttial number of | Final pumber of larvae[A = Pan weight (mg)] B = Pan + Larvae | Larvae weight (mg)| Weight/ Inltial number off Mean survival | Mean weight (mg) “Coefliclent of Percent reduction from
Tarvae welght (mg) =-A-B larvae (mg) o») variation (%) control (%)
»
A 9 9 14777 20970 6193 0,6881
B 10 10 14 647 20450 5 803 05803
Control ra 0 0 15049 21250 5201 06201 1000 0 6411 78 Not applicable
D 10 10 14 832 21 590 6758 06758
E 10 10 14 708 20970 6 262 06262
F 10 10 15076 21 330 6254 06254
»,
1098% G 10 10 15097 21010 5913 05913 1000 0 6285 52 20
H 10 10 14 990 21.700 6710 06710
1 10 9 14 834 21070 6236 06236
J 10 10 14 691 21 720 7029 0 7029
L/
2% K 10 10 14 855 21920 7 065 0 7065 950 06665 66 40
L 10 9 15039 21370 6331 06331
M 10 9 15150 20750 5 600 0 5600
N 10 10 14 690 20370 5 680 0 5680
e,
439% o] 10 10 14976 21 040 6 064 0 6064 75 05956 68 71
P 10 10 14 869 21 350 6 481 0 6481
Q 10 10 14 819 21 090 6271 0627
R 10 10 15 148 20 760 5612 05612
L)
1% S 10 10 14 992 21510 6518 06518 1000 06292 79 19
T 10 10 14714 21480 6 766 06766
U 10 3 15013 16 820 1807 01807
\d 10 10 14 989 21 920 6931 06931
. 524
100% w 10 10 15 340 21990 6 650 0 6650 825 0.5248 450 181
X 10 10 14 666 20270 5 604 0 5604
Y 10 10 15017 20 100 5083 05083
Z 10 10 14 685 20 480 5795 05795
L 8
100% Intake AA 10 10 15129 22310 7181 078l 1000 0621 154 30
BB 10 10 14716 21 530 6814 06814
Outfall 101- MsSD= Minimum Significant Difference
Dunnett's MSD value: 0.1781 PMSD = Percent Mimimum Sigruficant Dufference
PMSD 27.8
PMSD 15 a measure of test precision  The PMSD 13 the munimum percent difference between the control and treatment that can be declared
statistically sigmficant 1n a whole effluent toxicity test On average, a sigmificant difference oceurs for Environmental Testing Solutions, LLC
Intake: chrontc toxicity tests when a toxicant reduces Prmephales growth by 17 9% from the control (determined through reference toxicant testing)
Dunnett's MSD value: 0108 Lower PMSD bound determined by USEPA (10th percentile) =9 4%.
PMSD 164 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 laboratonies for Pimephales growth in chrome
reference toxtcant tests

USEPA. 2000 Understanding and Accotnting for Method Vaniability in Whole Effluent Toxictty Apphications Under the Nationa! Pollutant Discharge Elimination Program EPA-833-R-00-003 US Enwironmental Protection Agency,

Crncinnatt, OH

LAl
>
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Environmental Testing Solutions, LL.C

Statistical Analyses

Larval Fish Growth sad Survival Test-7 Dsy Growth

Start Dats /1403 Test ID- PpFRCR Sample ID- TVA, Sequoysh Nuclear Plant
End Dats 12103 LabID- ETS-Env. Testing Solutions Sample Type DMR-Discharge Monttonng Report
Sample Date Protocol. EPAF 91-EPA Freshwater Test Species PP-Pimephales promelas
C
Conc-% 1 2 J 4
D-Control 0 6881 05803 06201 06758
1098 06262 06254 0.3913 06710
22 06236 07029 07065 06331
439 0 5600 0.3680 06064 0.6481
ks 0671 03612 06518 06766
100 01807 0.6931 06650 0.5604
Trausform Untransformed Rank 1-Talled Isotonic
Conc-% Mean N-Mean Mean Mis Max CV% N Sum Critical Mean N-Meaa
D-Control 06411 1 0000 06411 03803 06881 1.826 4 06454 10000
1098 06285 09803 06285 0.5913 06710 5201 4 1700 1000 06454 1 0000
2 0 6665 10397 0.6665 06236 07063 6643 4 2200 1000 06454 1 0000
419 05956 09291 0.5956 0.5600 06481 6787 4 1300 1000 06124 09439
k3 06292 09814 06292 0.5612 06766 7886 4 1700 1000 06124 09489
100 05248 08186 0.5248 01807 06931 45045 4 16 00 1000 05248 08132
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-n 1 distnb (p<=001) 0785154283 0834 -2 002403144 8376526546
Bartlett's Test md: qual {p =1 69E-03) 19 2979126 15 08631706
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chy TU
Steel's Many-One Rank Test 100 >100 1
Linear Iaterpolation (80 Resamples)
Point Yo SD 95% CL(Exp) Skew
iCoy 43 441
IC10 82093
1C15 92407
1C20 >100
1C25 >100
1C40 >l0C
1CS0 >100
120
Dose-Response Plot
08
073 L
4
063
$o05] 1
<
004
-y
Qp3
~
02 L
014
[} r v v v
] 8 2 R g
=] -«

D-Control
‘

. sqn_01-14-03data xls
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Environmental Testing Solutions, LLC

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival

Start Date 171403 Test IDr PpFRCR Sample ID- TVA, Sequoyah Nuclear Plant
End Date: 1221/03 LabID ETS-Env Testing Solutions " Sample Type DMR-Duscharge Momtonng Report
Sample Date Protocol EPAF 91-EPA Freshwater Test Species PP-Pumephales promelas
o
Conc-% 1 2 3 4
D-Control 10000 1 0000 10000 10000
10.98 10000 1 0000 10000 10000
2 09000 1 0000 1 0000 05000
49 0.9000 10000 10000 10000
n 10000 10000 10000 1 0000
100 0.3000 10000 10000 10000
Transform* Arcsin Squars Root Rank 1-Talled
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical
D-Control 10000 1 0000 14098 14033 14120 0307 4
1098 10000 10000 14120 14120 14120 0000 4 2000 1000
2 09500 09500 1.3308 12490 14120 7072 4 1500 1000
439 09750 09750 13713 12490 14120 5942 4 1750 1000
n 10000 10000 14120 14120 14120 0000 4 2000 1000
100 038250 08250 12039 05796 14120 34 569 4 17.50 1000
Auxillary Tests Statistic Critical Skew Kurt
Shaprro-Wilk's Test mndicates non-normal distnbution (p <=0 01) 0671914518 0834 -2675882645  11.2806056
Equality of vanance cannot be confirmed
Hypothesis Test (1-tail, 0 05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 100 >100 1

sqn_01-14-03data.xls



Environmental Testing Solutions, LLC

Statistical Analyses

Used for PMSD calculation only Larval Fish Growth and Survival Test-7 Day Growth
Start Date 11403 Test D PpFRCR Sample [D TVA, Sequoyah Nuclear Plant
End Date 121103 LabID ETS-Env Testing Solutions Sample Type DMR-Discharge Monutonng Report
Sample Date Protocol. EPAF 91-EPA Freshwater ‘Test Species PP-Pumephales promelas
[o
Conc-% 1 2 3 4
D-Control 06881 0.5803 06201 06758
1098 06262 06254 0.5913 06710
2 06236 0 7029 07065 06331
439 0 5600 05680 0 6064 06481
n 06271 05612 06518 06766
100 01807 06931 06650 05604
Transform: Untransformed 1-Talled
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 06411 10000 06411 05803 06881 7826 4
1098 06285 09803 06285 05913 06710 5201 4 0171 2410 01781
22 0 6665 10397 0 6665 06236 0 7065 6643 4 0344 2410 01781
49 05956 09291 05956 05600 06481 6787 4 0615 2410 01781
ks 06292 09814 06292 05612 06766 7836 4 016! 2410 01781
100 05248 08186 05248 01807 06931 45045 4 1.574 2410 01781
Auxiliary Tests Statistic Critical Skew Kurt
Shapwro-Wilk's Test inducates non-normal distnbution (p <=0 01) 0785154283 03884 -2.002403144 8376526546
Bartlett's Test mdicat qual (p=169E-03) 192979126 1508631706
Hypothesis Test (1-tall, 0 05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0178087756 0277794306 000978056 001092104  0.504879713 5,18

sqn_01-14-03data.xls



Environmental Testing Solutions, LLC

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Dater 171403 TestID PpFRCR Sample ID TVA, Sequoyah Nuclear Plant, Intake
End Date 121/03 LabID ETS-Env Testing Solubons Sample Type DMR-Discharge Momutonng Report
Sample Date Protocol. EPAF 91-EPA Freshwater Test Species PP-Pumephales promelas
Comments
Conc-% 1 2 3 4
D-Contro} 06881 05803 06201 06758
100 0.5083 05795 07181 06814
Transform' Untransformed 1-Tafled
Conc-% Mean N-Mean Mean Min Max CV% N 1-Stat Critical MSD
D-Control 06411 1 0000 06411 05803 06881 7826 4
100 06218 09700 06218 05083 07181 15.396 4 0.356 1943 01050
Auxiliary Tests Statistic Critical Skew Kurt
Shapuro-Wilk's Test tndicates normal distnbution (p > 001) 0963339746 0749 0281148021 -0 961324515
F-Test mdhcates equal vanances (p =0 32) 3641183138 47 46834564

Hypothesis Test (1-tail, 0 05)

H, 1 t Test ind 1o r 1 FFe

sqn_01-14-03data xls



Environmental Testing Solutions, LLC

Page 1 of 7

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

Client: TYA
Facility: _SequmAl Nuctea iAST
NPDES # TN 0626450
Project#: 57/
Dilution preparation information: Comments:
Dulution prep (%) 10.498 22 1 4349 | 12 1iop
Effluent volume (mL) | f q_‘] 'ﬂ w‘ s ,o& [o) 15060
Diluent volume (mL) / 335. 3 010 &J " Y q 20 0
Total volume (mL) Isw 1 s 00| 1500 | 1500 ,§m
Test organism information: Test information:
Organism age: £29-Howds o Randomizing template: | &veen)
Date and times organisms | . 4~ L To 1209 Incubator number and
were born between- > G8le shelf location: 3L
Organism source: 01-¢7-03 A-D YCT batch: AR 112-24-02
Transfer bowl information® | pH= &.21 Temperature = 28.\'C | Selenastrum batch: ARS | v2-24-02.
Daily renewal information:
Day Date Test initiation, Control water Sample numbers Analyst
renewal, or batch used used
termination time 161\ INTAKE
O o403 1S 1 HIS o112-03 |ozoid.on caade2] A\
' lossoz ISe0 WAS 0120 racn 1.0 _oaoutop.
2 o\'1b-0% 1426 HHS 01+12-03 loZoilw.a L osonb.Lz C\)&
3 low1-ex 143\ HHS 0115-C3 |naoue.0\ oot
M PRV S W3O | MHS 011503 |oaeni.on emoutih2 &
5 0\ -14-03 150672 HHG orik-03 |v30118.0\ o301t JZ.A\
6 0¥206:03 143o MHS O\-12:03 [03011\8.0\ O3oN§Q2 | \\
7 |ov-av-o3 1Sod Al B\
<P
Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults o £20% 7-day LCS0 > 1007,
% Adults having 3" Broods: 100%7. 280% NOEC 100%
% Mortality: 7, . L £20% LOEC 21007
Mean Offspring/Female: 15.0 offspring/female | ChV 21007
% CV: 1]s7,)) <400% 1C25 > 1067

Q:_:J:._A ot 23-036'(



CONCENTRATION: _10A8%

Environmental Testing Solutions, LLC Page 2 of 7
Species: Ceriodaphnia dubia
Date: nd Ln
Client: SeQuoNAH -~ RONTEEATED —
CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced 0O o) O O o) (o) O (&) O (o)
Adult mortality ool ] W ] U o l - -
2 Young produced I o) o) O (@) O O Ol o @)
Adult mortality vl o | - L ] O UL
3 Young produced DI ol old Al o Ol olo
Adult mortality k C | v [ | [ | S (W L
4 Young produced g S | 8 S S d o S ‘-'l S
Adultmortality | - | O - . | - |- — (U — (LU
5 Youngproduced | 1\ |42 | 4 | IR IO [\D |12 (1B |12 |10
Adult mortality ) ] ] ] o — | u
6 Youngproduced | 1d | O 0 b >} 19 8] O 10 \ *
Adult mortality L ] ] | [ -
7 Youngproduced | o~ | y& | 1€ | 2%]14 | O |20 1T 11 |\&
Total young produced 2 q 3 g =&z 2 sq 3L 2 9 BS },‘#—;p_l
Final Adult Mortality (- [ C — L_, L I e (Y
X for 3™ Broods RN | v | 2 1 [y ~ | X | =< )<
Concentration:
% Mortality: 0%
Mean Offspring/Female: -341'3"_

Survival and Reproduction Data

. Replicate number
Day 1 2 3 4 5 6 7 E 9 10
1 Young produced O ') O e O O @) O O O
Adult mortality O S B I S O (W I U I W w
2 Young produced 0 0 O e O O 0 Q) @) @)
Adult mortality | S . | | W L- “ —
3 Young produced O Q A (@) @) O [8) O 0 O
Adult mortality ol W L [ - . [ | o
4 Young produced S < S S o L{ [ S d %—
Adult mortality Cl] o o W w . LUl L
5 Youngproduced | }2. [\ [y | I IO | 12| VWS |12 |13 |12
Adult mortality Cl] “ | - (- (- Ll w il w | U
6 Young produced [9) O (@) O O £ (o) O (@) &)
Adult mortality L— — (W - - - ' - .
7 Young produced 14 1P 1% 21 Lq O 21 | —I 22 !q—
Total young produced 20 2 © 23 | 3 3 < 3‘{ q 2 34 Bq a —l
Final Adult Mortality 1 [ — — [ - _ (- (-
Concentration:
% Mortality: leX /)
Mean Offspring/Female: 3b.d
% Reduction from Control: | 5.8 %

ﬁt’.n..m.l\o’vbv

& Ceray oven,



Environmental Testing Solutions, LLC

Page 3 of 7

Species: Ceriodaphnia dubia

Client: _SeQucyAH - NONTREATED

CONCENTRATION: _22%

Date: _o\-i4-G3

Survival and Reproduction Data

Replicate number
Day 1. 2 3 4 5 6 7 8 L 10
1 Young produced [N e O O 0 b (&) 46 O O
Adult mortality (W R L I I B Y e W
: [ Yumied | ST 01 5] O Al ol olololo
Adult mortality | U] ol ]l U]l Ul Tl o (U [ W
3 Young produced o) O ) O Q O o Ol O O
Adult mortality o | U] ] T T (U R B | o
4 Young produced L{ S s (9 o L S Y J S
Adult mortality WY I R I N | Ol VT
5 Young produced \ 2. % s 14 13 {10 9 14 13 |1\
Adult mortality O] W U C ol ] o | —
6 Young produced e (@) &) O O <) &) (@) i & (&)
Adult mortality (. |\ - | | o | S [ —
7 Young produced 11| 22 20 19 ] q 22 |20 | 20| O {
Total young produced 33 qo o a 38 3 23 3q 3 s (a2
Final Adult Mortality [ _ | S R Y g - — — -
Concentration:
% Mortality: 0%
Mean Offspring/Female: 3.1
% Reduction from Control: | - £.2.7%,
CONCENTRATION: .i'?’_q% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 [ 7 8 9 10
1 Young produced ®) O @) 0 0 (@) O (@) O O
Adult mortality [ D | U [ [ _ Ly U U
2 Young produced O O o) 0 (@) 0 O (@) Al O
Adult mortality C . |l . | | W | —l |
3 Young produced O e ey 0O o) O (@) O 0 @)
Adult mortality o] O] u S S I S L e
4 Young produced s (o S | 5 q ? S £ q S
Adult mortahty ] u ! U w - o [ R - (-
5 Young produced 2 1\ 12 lq 13 1S 1\ 13 13 2
Adult mortality (I — ! — (. ] ]
6 Young produced O (0 @) O @) i Q o O O o
Adult mortality (W | U L —| w | L —
7 Young produced E 20 |1 '7 ZZ_ 23 | -+ 22 | 20| | j4
Total young produced 41 137 |34 |41 |40 |40 |38 |34 |33 |3k
Final Adult Mortality | ] u | - | I N I - C -
Concentration:
% Mortality: o7
Mean Offspring/Female: 31.9
% Reduction from Control: | =10.8%7s

-ﬁuwu‘wk



Environmental Testing Solutions, LLC Page 4 of 7

Species: Ceriodaphnia dubia

Client: _5eQ0mNAR = NONTRLATED Date: _0\-14-03
CONCENTRATION: _12%, Survival and Reproduction Data
Replicate number
Day 1 2 3 4 B 6 7 8 9 10
1 Young produced O O (®) (@) &) O O O [@) (@)
Adult mortality o L | | . o (U I W B U
2 Young produced e o (o) O (@) OO O O O
Adult mortality L w — O e | L] | —
3 Young produced o) O O O Q ) O (®) (@) (@)
Adult mortality (W — | W - | N [ PO I W ) W
4 Young produced S S G S S S‘ 1 (o s )
Adult mortality j - (i | | L I — |
5 Young produced 13 ]q e | 1R I\ 14 1S !3 e | 14
Adult mortality w Ll Lu w | | - — L L [
6 Young produced ®) o) ») O ®) \8 1% 0O O o
Adult mortality | U | O« (. o
7 Young produced | 22 ‘q 22 | 2\ 20! O ) 23| 2d |20
Total young produced 40 38 44 39 3L | 37 d»‘ O |42 45 Yo}
Final Adult Mortality (O o | | ol I N
Concentration:
% Mortality: Q%
Mean Offspring/Female: do .1
% Reduction from Control: | - [lo 37,
CONCENTRATION: _I(XIZ» Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced [®) o) 8} o) O @) (@) N O 10O
Adult mortality ] | [ - [ . - |
2 Young produced O O O '®) O () O C\ O )
: Adultmortality | - | L | _ |l | \— ] ]
3 Young produced [9) O &) (@) @) O &) 0 0 O
Adult mortality (U . - | - | L . | W I U ) VN
4 Young produced S S= < S| A S b L S Y
Adult mortality L\ I W U I W B U B U B W B W o | U
5 Young produced =% 3 lq 1 i {3 IL-\ 12.] 16 |\S
Adult mortality — I I | | L. — | — | \—
6 Young produced O O O O () 20 { ‘i O Q G
Adult mortality - Ul o] Wiuw [ o
7 Young produced 12 2(.‘ 2\ ] 9 23| O Q 19 122 |20
Total young produced 2 {dz 4o | & | 40|38 |34 |37 |43 | 24
Final Adult Mortality — [ [ |\ — — — | —
Concentration:
% Mortality: o

Mean Offspring/Female: 39.4
% Reduction from Control: | —<{b. 0%




Environmental Testing Solutions, LLC Page 5 of 7
Species: Ceriodaphnia dubia
Client: _SeaualAl - NONTRLATED Date: @1-14-03
concENTRATION: IO 1NFAKE. Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
T [Yomgprodeed | S ST OO [0 [ O] 0 a0
Adult mortality Ul W U | O] U |
2 Young produced O &) O O (@) O] O O Q O
Adult mortality | | L] ul w (- | S VR S W [
3 Young produced (o) o O O @) ) (@) (@) Q (@)
Adult mortality o [ |- ] - [ U U
4 Young produced Ll S =Y S (o ‘-\ | ‘-\ s h\
Adult mortality L — — | - - |- | L W — |\
5 Young produced R |L{ 1o 15 1L |3 13 11 s 132
Adult mortality Ol ] w] ] | w| - |-
6 Young produced o |0 e [e) Q) Q /@) {\ %] O Q)
Adult mortality (- o — — — L] | W — |
7 Youngprodueed | 205 | IS | 1§ | 20 | IE 17 17T |21 17 | 22
Total young produced 31 3q 4 o ‘_‘ 0 40 3‘4 3 q 3_] 3-1 .3"1
Final Adult Mortality [ C | [ - [ _ | |- [
Concentration:
% Mortality: Q7
Mean Offspring/Female: 37.2
% Reduction from Control: | ~&.$%7,

4 A
oveRr,




Environmental Testing Solutions, LLC

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

Species: Ceriodaphnia dubia

Quality Control

Verification of Data Entry, Calculations, and Statistical Analyses

Client: TVA Sequoyah Nuclear Plant, Nontreated
Test dates: January 14 - 21, 2003
Project number: 571 Reveiwed by: f;\ U AL
Concentration Replicate number Survival | Average reproduction Coefficientof | Percent reduction from
(%) 1 5 3 4 5 P 7 8 0 10 (% ) (offspring/female) variation (%) control (%4)
Control 29 35 32 36 34 36 38 35 32 34 100 34.1 7.5 Not applicable
10.98% 36 36 33 37 35 34 42 34 39 37 100 363 74 -6.5
22% "33 40 40 39 38 36 39 39 35 32 100 371 7.9 -8.8
43.9% 41 37 34 41 40 40 38 39 33 36 100 37.9 7.5 -11.1
72% 40 38 44 39 36 37 40 42 45 40 100 40.1 7.2 -17.6
100% 42 42 40 38 40 38 39 37 43 39 100 39.8 5.0 -16.7
100% Intake 37 34 40 40 40 34 34 37 37 39 100 37.2 6.8 9.1
Outfall 101: MSD= Minimum Significant Difference
Dunnett's MSD value: 2.725 PMSD = Percent Mimmum Significant Difference
PMSD: 8.0 PMSD is a measure of test precision, The PMSD is the minimum percent difference between the control and treatment that can be declared statistically
significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, LLC chronic toxicity tests
Intake: when a toxicant reduces Ceriodaphnia reproduction by 10.8% from the control.
Dunnett's MSD value: 1.932 Lower PMSD bound determined by USEPA (10™ percentile) = 11%.
PMSD: 5.7 Upper PMSD bound determined by USEPA (90" percentile) = 37%.

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

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




Environmental Testing Solutions, LLC

Statistical Analyses

Carl hnia Survival and Reproductioa Test-Reproducti
Start Date 171403 TestID CdFRCR Sample [D TVA Sequoyah Nuclear Plant
End Date 12103 LabI1D ETS-Env Testing Solubons Sample Type DMR-Discharge Momtonng Report
Sample Date Protocol. EPAF 91-EPA Freshwater Test Species CD-Cenodaphrua dubia
C
Conc-% 1 2 3 4 S 6 7 3 9 10
D-Contro} 29000 35000 32.000 36.000 34000 36000 38000 35000 32.000 34000
1098 36 000 36 000 33000 37000 35000 34000 42 000 34000 39000 37000
n 33000 40 000 40 000 39000 38 000 36 000 39 000 39 000 35000 32000
4.9 41 000 37000 34000 41 000 40000 40 000 38 000 39 000 33000 36 000
n 40 000 38 000 44000 39 000 36 000 37000 40 000 42 000 45000 40 000
100 42 000 42000 40 000 38 000 40 000 38 000 39000 37000 43 000 39000
‘Transform: Untransformed 1-Talled Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 34100 10000 34100 29 000 33000 7.502 10 37550 10000
1098 36 300 10645 36.300 33000 42000 7352 10 <1846 2287 2728 37550 10000
22 37100 10880 37100 32000 40 000 7879 10 -2518 2287 2725 37550 10000
439 37900 11114 37900 33 000 41 000 7509 10 <3189 2287 2728 375% 10000
” 40 100 11760 40 100 36 000 45000 7194 10 -5 036 2287 2728 37.550 10000
100 39 800 11672 39 800 37000 43000 4997 10 -4 784 2287 2725 37.550 1 0000
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distnbution (p > 0 01) 0826381624 1035 0091994285 -0.52674914
Bartlett's Test indicates equal vanances (p = 0 90) 1 604416966 15 08631706
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob af
Dunnett's Test - 100 >100 2724522394 0079898017 5071 7098148148 34E-05 5,54
Linear Interpolation (80 Resamples)
Point % SD 95% CL Skew
1C0s >100
1IC10 >100
1IC1S >100 10
1C20 >100 09 4
IC25 >100 o8 4
1C40 >100 07
ICcs0 >100 06 1
v 05 1
g 044
2034
€ 02
01
) 00 &< < — g g . d
011 Ttteeeeeaall.
021 Tremesseanes
03 T T T T T
0 20 40 60 80 100 120
Dose %
Dase-Response Plot
3
45 4
40 i [ I | _/}_<b
) 5351/r[.[ 14ail, 0 05 level
gai of significance
§ 25
§2
o
15 4
10 3
5 3
0 v v v T
3 2 8 @ ” 8
€ o <
8 -
a

sqn_01-14-03data xls



Environmental Testing Solutions, LL.C

Statistical Analyses

Cerledaphnia Survtval and Reproduction Test-Reproduction

Start Date 11403 Test ID C4dFRCR Sample 1D TVA, Sequoyah Nuclear Plant, Intake
End Date 12103 LabID ETS-Env Testing Solutons Sample Type DMR-Discharge Momtonng Report
Sample Date Protocol. EPAF 91-EPA Freshwater Test Species CD-Cenodaphrua dubia
Comments
Conc-% 1 2 3 5 6 7 8 9
D-Control 29 000 35000 32000 36 000 34000 36 000 38000 35000 34000
100 37000 34000 40 000 40 000 40 000 34000 34000 37000 37000
Transform: Untransformed 1-Talled
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical
D-Control 34300 10000 34300 29000 38 000 7148 10
100 37200 10845 37200 34000 40 000 6801 10 -2.603 1734
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test mdicates normal distnbution (p > 001) 0940015912 0 868 <0 519383606 -0.338943619%
F-Test indicates equal vanances (p =0 93) 1 064695001 6 54108572

Hypothesls Test (1-tail, 0 05)

Homoscedastic t Test indicates no sigruficant differences

sqn_01-14-03data xls
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Page 1 of 6

-

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

\

Species: Pimephales promelas

Client: TVA

Facility: SequenAr Nucreag Rant
NPDES #: TN 002HASO

Project #: S'1|

UN-TreATed
Dilution preparation information: Comments:
Dilution prep (%) (0.4% 27 4=z g 1z 100
Effluent volume (mL) | 14,4, 1 330 L5%. 3| 1080 1ISoo
Duluent volume (mL) |{ 2<% 11b a4\ Sl 9 20 0
Total volume (mL) 1ISoD SO0 | IS0 [ 1S60 1S

Test organism information:

Test information:

Organism age: 24-HouRse oL Randomizing template: AeeLe
Date and times organisms | g4-13-0% 12306 YO S30 Incubator number.
were born between: HotT 2
Organism source: ARG BARTTA  o\-\3-0d Artemia lot number: 2615646
Transfer bowl information: | pH= Temperature=  °C | Total drying time: 11.25-HoulS
—1.40L 24.2 Date / Time in’ preaves
Average transfer volume: Date / Time out: prILoas
0.4 Oven temperature: 10\'C
Daily feeding and renewal information:
Day Date Morning Afternoon Test initiation, Control water Sample numbers Analyst
feeding feeding renewal, or batch used used
time time termination time 10\ )TAKE
0 or-03 | —A | sx 20 HES 0112-03 jozoud 0l GBoudoZ. Al
~2 XN
' olotseoz | 0ad | s20 iod MAS 011203 |gaontor_gmoud oz
2 o-lb-03 | o84\ 14 S0 1241 MHS ot12-03 |03611k.0) 0301te-62 é\‘
3 lovi1-03 | Aok 1510 1332 N OIS 03 6301160V OBolle.02. 3L
4 lovis-03 | g0 | 511 1330 HHS OF15-03 |o3o11k.01 03011862 o\
> or-\A-6% A& \S2bs 303 MHS 01-18-03 0301801 o iRiZ 6‘\
8 lor-zo-a3 o3l 1S00 \32 & MHS 011803 |030118.0\ 03411 8-U2. A
7 levzve3 423 R | ol
~7 Y
Control information: Acceptance critena Summary of test endpoints:
% Mortality: % <20% 7-day LCso >1007%
Average weight per initial larvae: 0.635 { NOEC 1067
Average weight per surviving larvae: | 0.6 334 | > 0.25 mg/larvae LOEC >100%
ChV > 1007
ICs >J 00‘70
\\
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Environmental Testing Solutions, LLC Page 2 of 6

N\
Species: Pimephales promelas
Client: _SegumAl\ ~ UV treaxed Date: oO\-W-63
Survival and Growth Data
Day CONTROL 10.98%. 22%.
Al B C| D E F G | H 1 J K | L
0 Io| 10} /0|10 |70 [to |10 {10 |0 | 70|10 |10
! 10 Jo (1o |10 |16 |10 [ro]10 Lo o |10 10
? 10 [to[to || lto] ol w|io] oo
’ 0 11 10 [0 1o [1o |l (o |lo |lo 1o | 10
4
[olw| wol ool 0 |U |r0 |g0
5
o176 01 Lol 702 lecollo |10 |10
° b |10 [f0 Jta | /o) 20|10 |10 40 |20 |20 |0
7 o (rolwlwolwlmnlroleliolio e |to
A= Panweight (mg)QOO.Q“a M .Uq\g 6.00\ v \‘\,%1& ﬁ.@ \\,:lbo( \.\.‘&v ‘\\AQ’O \\\C_\\\ \A-boa \\\50“\ \u\?\ov ():‘501’
i ahicll P FCCN PR PRl PY P Y P R e
Larvae weight (mg)=A-B s‘az\\ b‘%"\\ 1“q§ ‘_ba 1‘5810 h.ﬁ'\ “.%qb hg&“ u."\\'b b.\\ﬂ‘o ‘0-(;5& v.q\X%

Calculations and data reviewed %:x

Comments:
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" Environmental Testing Solutions, LLC

Page 3 of 6
Species: Pimephales promelas
Client: ,g‘s\‘OiA\'\‘ ng s&-‘eb Date: 0\-!4-03
~
Survival and Growth Data
Day 42.4% 127 l(_)O’Z
M N 0 P Q R S T U A% W X
¢ o {oltwlw|lo|c]wlio]n|w |00
! 1o Lo 116 l1olw]olmw|ofiolw]|ie] o
2 ol oltoltolm oo | o)l |1o]lo]l0
3 oo Tl il o {w]n o |0
! It (o oo | O o o b Qo |0
> o Lo lioltol | wlwl|w|w |to|rn |
¢ /0 | o110 o {0 |20 |10 |20 {4*| 2 | 10|00
(sHALL
7 's';:;' 0 | (O “';:L o 1o |70 ";‘5“ 9 1o |to |ip
A = Pan weight (mg) \‘\q\b"* \&“91, ‘;{5‘\7 \‘X-‘f\" “\Np A .\P“E \\\‘\D‘\\ \my\ \s'\\'v f A 6_\'5”( \AT’\L(’
B = Pan + Larvae weight (mg) ’b“"oo 10.4\*\ ”P 1”90 1’1‘:,)\ 1"?\9 1,\:50 ;\\Q’L ’-‘.56 11_17' z.‘).'oo i"'a\
Larvae weight (mg)=A—-B 'O\W 6.4é . 'é" ‘?fb’\ I\_Q\D “g b-b\\ “.6"\\0 l.:ujs ,\.b“\ ‘.&‘07’ L.\Qs

Calculations and data reviewed 5&

Comments:

P



Environmental Testing Solutions, LL.C

Page 4 of 6

Species: Pimephales promelas

Client: _<eguajAH = YV TReATED

Date:

oVi4-03

Survival and Growth Data

Day INTAK
Y- [ 7z | AA [ BB
0 ol |10 | IO
1 o0 |10 |0
2 © |10 |10 |10
3 o 1o | 10|
4 10110 | 10|76
° o |16 |76 |70
§ o |70 |/0 | /0
7 o| jo|o| (0
A=Panweight (mg) ap® \5.\0‘) A |y NG
B = Pan + Larvae weight (mg) 2 ..oo 'u .90 2 ',,q » .\'ﬂ
Larvae weight (mg)=A-B u'q%“ wg\") . .6\\ \l'\'qb

Calculations and data reviewed- ) &

Comments:




Environmental Testing Solutions, LLC

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

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

Client: TVA Sequoyah Nuclear Plant, UV Treated
Test dates: January 14 -21, 2003
Project number: 571 Reveiwed by: /f\ / A
\ Al
C ation (%) Rep Initial ber of |Final ber of larvae] A = Pan welght B=Pan+Larvae |Larvae weight (mg)| Weight/ Initial number | Mean survival ; Mean weight (mg) Coefficient of Percent reduction from
larvae (mp) welght (mg) =A-B of larvae (mg) %) varfation (%) control (%)
A 10 10 14 696 20 020 5324 05324
B 10 10 15 096 21 960 6 864 06864 "
Control C 0 10 14872 22070 719 07196 1000 06354 13.3 Not applicable
D 10 10 15.059 21090 6031 06031
E 10 10 16 204 23.790 7586 0.7586
F 10 10 14 686 20 950 6264 06264
0,
1098% G 10 10 14 980 21870 6.890 0 6890 1000 . 06795 8.7 69
H 10 10 14 911 21.350 6 439 06439
1 10 10 14 847 21.490 6 643 0 6643
J 10 10 14 904 21.400 6 496 0 6496
L) -,
2% K 10 10 14 906 21 440 6 534 06534 1000 06530 13 18
L 10 10 15 302 21.750 6 448 0.6448
M 10 10 14 984 22 000 7016 07016
N 10 10 14 982 20 740 5.758 05758
o,
43.9% o) 10 10 14.743 20 300 5.557 05557 1000 06167 106 29
P 10 10 14 643 20 980 6337 06337
Q 10 10 14 900 22310 7410 0.7410
o R 10 10 14 668 20 750 6082 0 6082 N
7% S 10 10 14 689 21.300 6611 06611 1000 06675 82 st
T 10 10 14.824 21420 6 596 06596
U 10 9 15.112 21350 6.238 06238
A4 10 10 15.159 22220 7.061 07061
L) A - -,
100% W 10 10 15.137 22000 6.863 06863 915 06587 67 37
X 10 10 14.725 20 910 6.185 06185
Y 10 10 14 811 21 800 6.989 0 6989
o Z 10 10 15 185 21 500 6315 06315
100% Intale AA 10 10 12822 21.340 6518 06518 1000 06629 43 43
BB 10 10 14 977 21.670 6 693 0 6693
QOutfall 101; MSD = Minimum Significant Difference
Dunnett's MSD value: 00982 PMSD = Percent Minimum Sigmficant Difference
PMSD: 155 PMSD is a measurc 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. On average, a significant difference occurs for Environmental Testing
Intake: Solutions, LLC chronic toxicity tests when a toxicant reduces Pimephales growth by 17.9% from the control (determined through
Dunnett's MSD value. 0 0865 Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.
PMSD: 13 6 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
chronte reference toxicant tests,

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




Environmental Testing Solutions, LLC

Statistical Analyses '
Larval Fish Growth and Survival Test-7 Day Growth
Start Date 11413 Test ID- PpFRCR Sample ID TVA, Sequoyah Nuclear Plant, UV-Treated
End Date 12103 Lab D ETS-Env Testng Solutions Sample Type DMR-Discharge Morutonng Report
Sample Date Protocol. EPAF 91-EPA Freshwater Test Species PP-Pmmephales promelas
[
Cooc-% 1 2 3 4
D-Control 0.5324 06864 0719 06031
1098 07586 06264 06890 06439
2 06643 06496 0654 06448
439 07016 035758 0.5557 06337
n 07410 06082 06611 06596
100 06238 07061 06863 06183
Transform Untransformed 1-Talled 1sotonic
Couc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 06354 10000 06354 05324 0719 13275 4 06574 10000
1098 06795 10694 06795 06264 07586 867 4 -1083 2410 00982 06574 1 0000
2 06530 10278 06530 06448 06643 1271 4 0433 2410 00982 06530 095933
a9 06167 09706 06167 0.5557 07016 10 629 4 0458 2410 00982 06476 09851
T2 06675 10505 06675 06082 07410 8216 4 -0 788 2410 00982 06476 09851
100 06587 10367 06387 06185 07061 6 700 4 0572 2410 00982 06476 09851
Auxiliary Tests Statisti Critical Skew Kurt
Shapiro-Wilk's Test mcicates normal chstnbution (p > 0 01) 0959238648 0884 0156850123 -0 594541763
Bartlett's Test md: equal vanances (p = 0 10) 9 132943153 1508631706
Hypothesis Test (1-tail, 0 05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0098173695 154512996 0002049734 0003318839 068807584 518
Linear Interpolation (80 Resamples)
Polnt % sD 95% CL(Exp) Skew
1Co3 >100
1Cto >100
IC1S >100 10
1C20 >100 096 ]
o 2 08
1C50 >100 074
06 4
2 05
8
2 04 ]
é 03
021
014
00 ot T
014 *~
02 T v r v v
0 20 40 60 80 100 120
Dose %
Dose-Response Plot
- 08
07 I -+
1 1
06 4
: R e . . e U, 1-tail, 0 05 level
g 053 of signficance
2
004
>
1)
Q 03 3
™~
024
01 4 3
0 v T T T
3 3 8 @ R 8
€ o < -
Q -
Q
a

sqn_01-14-03data xis



Environmental Testing Solutions, LLC

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date 111403 Test{D PpFRCR Sample ID TVA, Sequoyah Nuclear Plant, Intake UV-Treated
End Date 1/21/03 LabID ETS-Env Testing Soluhons Sample Type DMR-Discharge Monitonng Report
Sample Date Protocol EPAF 91-EPA Freshwater Test Spectes PP-Pimephales promelas
Comments
Conc-% 1 2 3 4
D-Control 05324 06864 07196 06031
100 06989 06315 06518 06693
Transform Untransformed 1-Talled
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 06354 10000 06354 0.5324 0719 13.275 4
100 06629 10433 06629 06315 0 6989 4308 4 -0618 1943 00865
Auxillary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test mdicates normal distnbution (p > 6 01) 0976053894 0749 0365780657 0 244562207
F-Test ind equal vanances (p=011) 8 725190163 47 46834564
Hypotbesls Test (1-tall, 0 05)
H dastic t Test md no ficant dufFe

sqn_01-14-03data.xls



Environmental Testing Solutions, LLC

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

Daily Chemical Analyses

Client: Sequoyah Nuclear Plant Non-Treated Mean Temp: 24.8
Test dates: January 14 - 21, 2003 Min: 24.4
Project number: 571 Max: 254 Reviewed by:  Con
Concenfration |Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day S Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 8.06 8 07 819 8.11 815 7.74 818 7 66 8 09 762 8.16 7.68 3.11 300
DO (mg/L) 7.9 8.1 1.7 80 7.9 69 30 66 78 64 7.7 76 7.6 7.9
Conductivity (pmhos/cm) 308 301 303 278 286 284 303
Control  I'alkalinity (mg/L CaCOy) 64 60 62
Hardness (mg/L, CaCO,) 84 86 86
Temperature ('C) 24 4 25.1 244 25.1 245 247 244 249 244 253 246 24,6 24,7 248
pH (SU) 8 05 802 821 303 8.17 7.72 822 7.61 8 10 758 817 770 812 803
10.98% DO (mg/L) 85 80 81 80 7.9 6.9 80 63 76 62 7.5 75 78 7.3
Conductivity (nmhos/cm) 294 298 288 278 286 279 297
Temperature (‘C) 244 25.0 24.5 25.1 246 247 245 249 245 25.3 246 246 24.8 24.8
pH (SU) 8 07 803 8 20 8 04 3.16 7.66 820 761 8 10 763 817 7 65 813 8 08
22% DO (mg/L) 85 80 81 8.1 8.1 6.5 30 63 1.7 67 7.5 7.3 7.8 7.8
Conductivity (pmhos/cm) 288 286 278 266 278 272 286
Temperature CC) 244 25.0 24.5 25.1 246 247 245 249 245 254 246 24,6 2438 248
pH (SU) 8 07 8303 819 802 8.17 7.72 8.18 7 65 809 7 64 815 772 814 8 09
43.9% DO (mg/L) 36 80 81 8.1 81 69 8.3 63 78 67 75 7.3 30 82
- Conductivity (pmhos/cm) 266 263 257 246 259 254 266
Temperature (°C) 24.4 25.0 245 251 247 24.7 245 249 248 254 246 246 248 248
pH (SU) 8.08 303 819 8 01 8.16 7.74 816 7.69 811 767 813 7.72 8.14 3.16
72% DO (mg/L) 8.6 80 81 81 81 68 8.6 66 7.9 65 30 7.5 81 8.1
Conductivity (pmhos/em) 235 231 228 220 235 227 240
Temperature ({®) 24.4 250 24,5 25.1 2438 247 245 249 250 25.4 24.6 246 248 248
pH (SU) 8.07 8.06 818 799 8 18 7.79 8.14 7.80 812 7.75 815 7.88 8.15 8.22
DO (mg/L) 85 8.0 3.3 80 83 7.1 86 7.1 8.2 6.8 7.8 78 82 80
Conductivity (tmhos/cm) 202 201 200 196 208 204 213
100% Alkalinity (mg/L CaCQ)) 68 73 71
Hardness (mg/L CaCQ,) 86 89 89
Total Residual Chlorine (mg/L) <0.10 <010 <0 10
Temperature C) 244 25.1 24.5 25.1 248 247 245 24.9 252 25.4 24 6 246 248 24 8
pH (SU) 3 08 8 06 819 8 04 817 7.79 811 7.72 811 7.72 ,8 01 7 86 814 8.18
DO (mg/L) 8.6 7.9 82 81 82 70 8.3 6.9 8.5 69 36 30 84 8.3
Conductivity (tmhos/cm) 204 200 200 193 209 202 214
100% Intake [Alkalinity (mg/L CaCQy) 70 72 74
Hardness (img/L CaCOy) 80 82 82
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature CC) 246 25.1 24.5 25.1 245 247 244 249 24.8 25.4 249 246 248 248




_._Environmental Testing Solutions, LLC

Page 5 of 6
Species: Pimephales promelas
Client: - REN Date: _O\-~0%
Daily Chemistry:
Day
Concentration | Parameter 1 2
CONTROL H (S U.) 8.0 8,07 8.19 8.11 8.\sS 2,34
DO (mg/L) 34 8.1 3] 8.0 39 (o,
Conductivity
(umhos/cm) 308 30| 303
Alkalinity
(mg CaCOyL) A
Hardness E"“
(mg CaCOy/L)
Temperature (°C) 24.4 25,1 24. _2s.\ S 241
H (S.U.) 8.065 g8.02 8.21 3.0% g3 | %72
B FXCT 35 8.l 2 g
048 Conductivity AT
(08% {tmhos/cm) qul 2% i :
Temperature (°C) | 24.4 5.0 24.S 25. \ 24- L |
PH(SU) 8.0 8,02 | 920 | 9.09 Gilp | P
DO (mg/L) as 8.0 8.l g, 8.1 b5
, [ Conductivi
22% | Conduciviy | 245 26w 278
Temperature (°C) 2.4 8.0 .S 7S. \ 29 % 24.7
pH (S.U) f.07% 8é°3 Bélfli 8,02 Bél’—} 3 ?qL
DO (mg/L) . .0 . . o,
‘{3 qq‘ Conductivi
. ty
(::h:s‘;cl:) 2 263 25%
Temperature (°C) 24.4 1S.0 24.S 2s.\ 4.1 ~T
pH (S.U) 8.08 Bp3 18.9 8.0l Pito
0 Conductivity —-
(umhos/em) 235 23\ 229
Temperature (°C) | -y, U | 25.0 MS _Zs.\ 24.¢
pH(SU.) 8.0 8.0l 8.9 +499 8.1%
DO (mg/L) a5 . a, 8.0 8.3 .
Conductivity 202 20|
1007 _(umhos/cm) 200
00% Alkalinity
(mg CaCOy/L) b8 13
Hardness
mg CaCOy/L) 86 9
TR chlorine <01
(mell) €0.10 0.10
Temperature (°C) | 24.4 XA NS zs. | 2. ~4.71
PH(SU) 808 | 9.0V 8.9 dod | 843 3,39
DO (mg/L) 8o g
/ Conductivity
0079 jy(:xmgsc/cm) 20 4'
Alkalinity
NTAKE. | (g CaCOYLY 10
Hardness 8
| (mg CaCOyL) 0
TR chlorine
(mg/L) <0.10 |EEeE. L
Temperature (°C) | 24.( 5. | 24.5 2S. | S ({1
Initial Final Initial Final Initial
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-*_Environmental Testing Solutions, LLC

Page 6 of 6
Species: Pimephales promelas
Client: - Date: _\~\\-03
Day
Concen- Parameter 3 5 6
tration
CONTROL | pH(SU.) 8.18
DO (mg/L) 8.0
Conductivity
(pmhos/cm) 238
Alkalinity
{mg CaCOyL) @
Hardness
mg CaCO,/L)
Temperature (°C) 244
pH(S.U) 8,22
7 DO (mg/L) $.0
10.8%“%7 | Conductivity
(umhos/cm) 236
Temperature (°C) s
pH(SU.) 8.20
DO (mg/L) 890
2222, Conductivity
v (umhos/cm) 2wt
Temperature (°C) 24.S
pH (S.U.) 2:35
DO (mg/L) .
A Conductivity
(pmhos/cm) 2o
Temperature (°C) 2¢.S
pH(SU.) 8.1
DO (mg/L) .6
-727, Conductivity
(pmhos/cm) 220
Temperature (°C) 24.S
pH (S.U.) 9.4
DO (mg/L) d.0
Conductivity
10 070 (pmhos/cm) o
Alkalinity
_(mg CaCOyL)
Hardness &
(mg CaCOyL)
TR Chlorine (mg/L)
Temperature (°C) 24.9
pH (S.U.) gél 19
DO (mg/L) J
/007, | Conductivi
‘ (p(;nhos/cm)ty lq3 204 202 21 lf
INTRKE | Alkalinity
(mg CaCOyL) \ 74
Hardness
_(mg CaCO5/L) \& Y
TR chlorine (mg/L) N
Temperature (°C) 24 .M 24.% . Z<.4 249 M. 2 2.
Initial Final Initial Final Initial Final Initial Final




Environmental Testing Solutions, LLC

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

Daily Chemical Analyses

Client: Sequoyah Nuclear Plant Non-Treated Mean Témp: 24.8
Test dates: January 14-21,2003 Min: 243
Project number: 571 Max: 25.6 Reviewed by:  Ceon
Concentration |Parameter Day 0 Day 1 Day 2 Da Day 4 Day 5 Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 8 06 823 8.19 819 815 8.21 818 8.18 8 09 8.16 8.16 814 8.11 8 16
DO (mg/L) 79 8.1 77 8.3 79 82 80 80 7.8 8.1 7. 82 76 7.8
Conductivity (umhos/cm) 308 301 303 278 286 284 303
Control  TAjkalinity (mg/L CaCQ) 7 60 62
Hardness (mg/L CaCQy) 84 86 86
Temperature (C) 246 248 243 252 246 249 24.3 249 245 253 246 24.8 247 25.1
pH (SU) 8 05 8§23 821 820 8.17 8.22 822 8.19 810 817 8.17 8.16 8.12 8.19
10.98% DO (mg/L) 85 82 31 8.3 79 8.2 80 80 76 81 75 82 78 7.9
* Conductivity (tmhos/cm) 294 298 288 278 286 279 297
Temperature (C) 246 24.8 245 25.2 246 249 245 249 246 253 24.6 248 246 250
pH (SU) 807 824 820 8 20 816 826 8.20 822 810 8 20 817 8.16 813 820
22% DO (mg/L) 85 82 8.1 83 8.1 82 80 80 7.7 82 75 82 78 80
Conductivity (umhos/cm) 288 286 278 266 278 272 286
Temperature (C) 246 248 24.5 252 246 249 245 249 246 253 247 24 8 246 250
pH (SU) 807 824 819 8.19 817 824 818 8.21 8 09 8.20 815 8.10 8.14 821
43.9% DO (mg/L) 86 83 8.1 82 81 8.2 83 8.1 78 8.3 7.5 8.1 80 80
) Conductivity (tmhos/cm) 266 263 257 246 ) 259 254 264
Temperature (C) 246 248 245 25.2 246 249 2417 249 248 254 249 248 246 250
pH (SU) 8 08 828 8.19 821 8.16 831 8.16 827 811 826 813 8 21 8 14 827
72% DO (mg/L) 86 83 81 82 81 81 86 8.2 7.9 8.3 80 8.1 81 8.0
° Conductivity (pmhos/cm) 235 i 231 228 220 235 227 240
Temperature (C) 246 248 24.7 252 24.6 249 25.0 249 24.9 253 25.1 24 8 24.5 250
pH (SU) 807 8.30 818 8.22 818 8.30 814 830 812 8.28 815 8.25 815 8.30
DO (mg/L) 85 84 83 8.3 83 8.3 86 82 82 83 78 8.2 82 7.8
Conductivity (tmhos/cm) 202 201 200 196 208 204 213
100% Alkalinity (mg/L CaCO) 68 73 71
Hardness (mg/L, CaCQ) 86 89 89
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (C) 246 24 8 248 252 24.6 24.9 25.1 250 24.9 253 256 248 244 250
pH (SU) 8 08 829 819 822 817 827 8.11 8217 811 823 801 825 8.14 8.30
DO (mg/L) 86 8.1 82 80 82 8.1 88 8.2 85 82 36 83 84 8.1
Conductivity (nmhos/cm) 204 200 200 193 209 202 214
100% Intake |Alkalinity (mg/L CaCQ) 70 72 74
Hardness (mg/L, CaCQ)) 80 82 82
Total Residual Chlorine (mg/L) <0 10 <0 108 <0 10
Temperature (C) 246 24.8 244 25.2 246 249 24.8 250 248 253 249 24.8 245 250




Environmental Testing Solutions, LLC Page 6 of 7
Species: Ceriodaphnia dubia
Client: _<5 QAN - NONTREDNTES Date: _0\-14-03
Daily Chemistry:
Day
Concentration ] Parameter 1 2
CONTROL pH (S U.) §.0b 8,22 8.14 g.la B.19 g.21
DO (mg/L) -1.9 8.1 3 34 WA
Conductivity
(umhos/cm) Zoé S0l 503
Alkalinity
(mg CaCOyL) ("q A
Hardness f‘-( Y
(mg CaCOy/L) :
Temperature (°C) | 24-b 24.8 4.3 | 2S. ™. 24.
pH(SU) 8.CS 223 8.21 8,20 ]8.13 8.22
(0. v Conductivity S 268
(mhos/cm) 294 f | 248
Temperature (°C) 24.5 S. 2 ™M.L 24.9 ‘
pH(S U) 8,20 8.20 B.1o %: 20
DO (mg/L) g.| 8.3 . 8.2
22 Conductivity
% (pmhos/cm) 260 Z10
Temperature (°C) 245 25. 2. 4. 24.9
pH (S U.) 8.14 3.19 8.13 g
DO (mg/L) 8.1 8.2 3.1
| Conductivity 1Y
45 97' (umhos/cm) 372 i ZL3 5%
Temperature (°C) Z4. b 24.f 24.5 2s-2 Mo
pH(SU) .08 &4 8.21 8.1
- DO (mg/L) &6 8.4 2 8.1
Conductivity
T27, | Conuctii 23S 23\ 228
Temperature (°C) 4.6 8. & 4.7 2S8-2 24.
pH(S U.) §.01 8.8 | 8,22 2.18 2,20
DO (mg/L) &5 ' 2.3 .
Conductivity
(umhos/cm) 202 | 20| 200
Alkalinity
/0%, (mg CaCOyL) & \ 13
Hardness g
{mg CaCOyL) 8L : 89
TR chlorine : ¥ :
(mg/L) <0.10 : 4 <0.10
Temperature (°C) 24.b 24.8 2. 25- L. 24. 24.4
pH(ESU) & 08 3.29 7.19 g.2.2 8.13 8,24
DO (mg/L) £ 6 0. 5.0 2- .
007 Conductivity 3y
0% (umhos/cm) 20"
Alkalinity e
/NTAKE | (mg CaCOYL) 70 iz
Hardness ik
(mg CaCOs/L) &0 )
TR chlorine ; | PN 10
(mglL) <0.10 ] =9
Temperature (°C) 24-b 24.4 \ 2S.2 24.6 24.9
Initial Final Initial Final Initial Final
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Species: Ceriodaphnia dubia :
Client: _SeQuojAl  NONTREATED Date: _01-14-03
Day
Concen- Parameter 4
tration
CONTROL | pH(SU.) 8.18 .16 8.09 8.1 D.lLe 8.4 8.0\ 8.\
DO (mg/L) 9.0 8.0 ENz) 8.l % 2 3.6 .8
Conductivity
{umhos/cm) 218 Zele ze4 363
Alkalinity
(mg CaCOyL) \ w0 vz )
Hardness N\
(mg CaCOYL) N\ A ge
Temperature (°C) | 24.3 N\ 24.4 .S 2.3 24. 24. % 1 25\
pH (S.U.) 8,22 %19 g.i0 | 9-1% 6.7 3.\v 8.12 g.\9
106¢7] DO (mg/L) 8.0 O .0 8. 2.5 2 3.
, Conductivity
? (pumhos/cm) Z?'e Z0b Z34 qu
Temperature (°C) W.S ri %! M. 253 M. 2. 2.6 25.0
pH (S U) _8.20 822 | 8.0 20 .13 | .t 8,132 | .20
227 DO (mg/L) 8-0 1 33 .5
Conductivity iy
(umhos/cm) Zow =i 278 232
Temperature (°C) w9 243 s ) 25.3 2.7
pH (S U.) 8.18 2.2\ | 8.09 8.20 ©.15
J DO (mg/L) 83 Bl 1| 38 |
] Conductivity 5 : ;
3 qZ {umhos/cm) 24 S 259 g
Temperature (°C) 4.1 .9 2.8 2.4 2.9
pH (S U.) g,u, 8.23 | 2.1 8.2 | 813
DO (mg/L) L 3.3 8.0
7270 Conductivity E
(pmhos/cm) 220 Z227%F
Temperature (°C) 5.0 s\
pH(S.U) By 8.s
DO (mg/L) 8.0 3,8
Conductivity
(umhos/cm) 19 204
Alkalinity :
/wog (mg CaCOyL) \
Hardness Eg ¢
(mg CaCOy/L)
TR Chlorine (mg/L) \ B 2t € 0.10
Temperature (°C) M5 29 o . p 2d.4 2%.0
pH (S U.) .11 8.0l s.25 8.1 830
o] DO (mg/L) 5S &.e 8,3 8.4 8.1\
/007, Conductivit ;
y !
(pmhos/cm) . 209 202 214
INFAKE T Alkalinity i
(mg CaCOYL) e
Hardness
(mg CaCOy/L) ¥, 52.
TR chlorine (mg/L) | R 0.0 _
Temperature (°C) 24.5 25-0 . e _24.4 ri ¥ 4.5 25.0
Initial Final Initial Initial Final Initial Final




Environmental Testing Solutions, LLC

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

Daily Chemical Analyses

Mean Temp: 24.7

Client; Sequoyah Nuclear Plant UV-Treated
Test dates: January 14 - 21,2003 Min: 24.3
Project number: 571 Max: 25.3 Reviewed by:  ((pn
Concentration JParameter Day 0 Day 1 Day 2 Day 3 Day 4 Day § Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 303 8 08 817 8 06 8.14 7.72 814 776 8.11 7 66 809 7.77 810 801
DO (mg/L) 8.1 8.2 86 84 8.3 69 82 74 8.1 69 85 78 84 8.0
Conductivity (nmhos/cm) 306 309 299 286 299 292 302
Control Alkalinity (mg/L CaCO,) 64 60 62
Hardness (mg/L CaCQ) 84 86 86
Temperature C) 244 24.5 24.3 249 246 247 24.5 250 246 25.1 246 246 24.8 24 8
pH (SU) 802 807 8.18 802 8.14 7.75 812 7.69 810 7 63 807 7178 811 798
10.98% DO (mg/L) 82 82 84 8.2 82 69 82 69 8.1 65 86 76 83 7.7
) Conductivity (tmhos/cm) 300 296 291 283 295 290 - 295
Temperature (C) 245 245 244 24.9 246 247 245 250 24.7 25.1 246 246 248 248
pH (SU) 8 04 807 818 8 04 8.13 7.71 811 7.71 8.10, 7 66 8 07 7 85 8.10 8 01
2% DO (mg/L) 80 82 85 82 82 70 82 69 7.9 6.8 86 76 8.3 7.7
Conductivity (nmhos/cm) 286 283 278 273 282 282 280 ey
Temperature (C) 245 244 243 249 246 24.7 245 250 247 25.1 246 246 248 24 8
pH (SU) 8 04 807 818 8 04 814 7.74 809 771 8.11 7.66 8.07 783 8 09 801
43.9% DO (mg/L) 79 82 84 8.3 8.3 69 80 70 78 6.9 8.5 79 82 80
' Conductivity (umhos/cm) 264 260 256 254 261 261 261
Temperature (C) 24.5 244 24.4 249 246 248 245 25.0 24.9 251 246 246 248 24 8
pH (SU) 8.05 809 818 806 815 7.75 8.08 7.70 811 7 67 808 782 810 301
729% DO (mg/L) 7.9 82 84 83 83 69 80 69 78 69 85 78 8.2 80
* Conductivity (umhos/cm) 230 231 228 226 235 234 233
Temperature ('C) 24.5 244 246 249 246 248 245 250 25.1 25.1 246 246 248 248
pH (SU) 8 04 8.13 818 8 06 816 7.76 8 00 7.75 8 10 770 807 7 86 8§13 805
DO (mg/L) 7.9 82 85 84 83 7.0 7.9 69 78 69 85 7.7 8.1 8.0
Conductivity (tmhos/cm) 201 201 199 198 208 209 207
100% Alkalinity (mg/L CaCQ)) 68 73 71
Hardness (mg/L. CaCQ) 86 89 89
Total Residual Chlorine (mg/L) <0 10 <0 10 <0 10
Temperature (C) 24.5 244 24 6 249 247 248 245 250 253 251 246 246 24 8 24 8
pH (SU) 803 810 816 809 818 782 8 04 7.76 8.12 7.71 803 7 83 813 805
DO (mg/L) 80 82 84 86 86 71 79 7.1 78 69 84 7.7 83 8.1
Conductivity (umhos/cm) 199 198 201 197 207 207 207
100% Intake JAtkalinity (mg/L CaCQ) 70 72 74
Hardness (mg/L CaCQ) 80 82 82
Total Residual Chlorine (mg/L) <0 10 <0 10 <0 10
Temperature (C) 246 244 244 24,9 24.5 24 8 245 250 249 251 246 246 248 24 8
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_Environmental Testing Solutions, LLC Page 5 of 6
Species: Pimephales promelas
Client: SeguoNAW - TresTEd Date: _O|44-03
Daily Chemistry:
Day
Concentration Parameter 0 1 2
CONTROL pH (5.U.) 8,03 8.09 847 B.0tp 814 1,32
DO (mg/L) Y] B.o J 8.3 .
Conductivity
(pmhos/cm) wﬁ 3 O‘i qu
Alkalinity
(mg CaCOvL) U'\
Hardness € q
_(mg CaCOy/1)
Temperature (°C) | 24.4 24.8
PH(S.U) 8. bz 8,07
0. Conductivity
° (pmhos/cm) '3w
Temperature (°C) 24.5 29.5
PpPH(S.U) 4,0 8.0 ?‘
DO (mg/L) 8,0
22% Conductivity z 5,
(ymhos/cm) o
Temperature (°C) 2«4.S 9.
pH(SU.) g, 04 8.07
Us 47 DO (mg/L) 949 2.2
. Conductivity
¢ mhos/cm) ZW‘-“
Temperature (°C) 24.5 =2d.4
pH (5.U.) .05 8.09
1 7 DO (mg/L) 1.9
2 Conductivity
‘ (pmhos/cm) 230
Temperature (°C) 4.< 24.4
pH(S.U) 8.04 8.13
DO (mg/L) 19 .2
Conductivity
(pmhos/cm) 20l
/007, Alkalinity
(mg CaCOyL) L8
Hardness
(mg CaCOyL) §b
g:} g/cLh)lorine <0.10
Temperature (°C) 24.S 24. 4
pH(S.U) g,03 8. 10 8.1 %.09 8.0 | hez2
DO (mg/L) 3 B0
/afz Conductivity
(pmhos/cm)
INTAKE T Alkalimity
{mg CaCOvL) 10
Hardness
(mg CaCOyL) aA
TR chlorine
(mglL) <0.10
Temperature (°C) 4. & 24, Y 24 § 2M.S

Initial

Final

Initial

Initial
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s, :}’
Species: Pimephales promelas
Client: _Sefvod AN Uy Teemed Date: _O\-I4-03
Day
Concen- Parameter 3 4 6
tration —
CONTROL | pH (S.U.) 8. 14 2. 811 T | 8.09 2.97 8.10 aol
DO (mg/L) 8.2 Yy B.1 LA 8.5 a4
Conductivi
(pmhos/cm)ty 280 299 242 302
Alkalinity
(mg CaCO¥/L) %io Lz
Hardness
(mg CaCOy/L) &b 8
Temperature (°C) | 24.% 6.0 24 .L 2S. { 24l
pH(S.U) g1z 2.69 8.10 3.2 | 8.0%
10367 DO (mg/L) 8.2 A 8.
8 Conductivit —
(umboslem). Zg3 295 290
Temperature (°C) 2. 5.0 4.7 5.\ M. & . . . &
pH (S.U.) g\ 1.7 8.10 | A.wb 6.0% | 3,85 8.10 g.ol
DO (mg/L) 8.2 04 _44 ) 8.0 Ao . -
227:» Conductivity 282
(umhos/cm) 233 282 280
Temperature (°C) +4-S 25.0 ot S. M- 4.0 248.5 | 24.@
pH (S.U.) 8.4 ekl 8.1 oo | ©.0F | 183 6.7 8.0l
4349 DO (mg/L) 8, Is) 2.8 8.5 349 8.2 8.0
I &‘;‘:ﬁ;’;ﬁn“;y z5Y4 1 A7y 26t Zeo !
Temperature (°C) 24.S 5.0 4. 25+ 21d.b M o 24 24 .8
pH (S.U.) 8n6 || 330 8.11 EXE 2.086 | 3.62 | .10 8.0l
127, DO(mg/F). 8.0 2.8 8.5 3. 8.2 2.0
Comboemy” 2200 235 234 233
Temperature (°C) 4.5 25.0 28 2zS. A 4.6 b AR z4.¢
pH (S.U) A0 || 736 8.10 8.05
DO (mg/L) 29 LA © S0
Conductivity
/m7 (pmhos/cm) 'qe ZOB
° I Alkalinity
mg CaCO»/L) \ L \
Hardness
(mg CaCOYL) & £4
TR Chlorine (mg/L) N L0.10
Temperature (°C) 24.S 25,0 =3 Y.&
pH (S.U.) g.od |33 2.2 813 | 805
DO (mg/L) 24 - 3. 8.3 =X
Conductivity
7007, | (amhosrens 193 207 207
Alkalinity
/NTBKE | (e CaCOL) \ -
Hardness
(mg CaCOvy/L) \8& §2
TR chlorine (mg/L) N L0.10
Temperature (°C) | 24.S 25.0 24-1 246 4. 24. &
Initial Final Initial Final Initial Final Initial Final




Environmental Testing Solutions, LLC Page 2 of 2
Total Hardness
(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCOs/L
Analyst | |4y
Date analyzed | O1-23-03
Kitrgnt normality and multiplier determination:
Titrant | Normality € *-Begm_% Total Normality (N) of EDTA pH Factor or Multiplier
reference standard ml m! TTm =0.2/E = (N x 50000)/ 50 ml sample
number number (E) W-ﬂlﬂ - 0.022) =Nx 1000
~———]
\lP
Laboratory control standard:
Reference True value | Sample Hardness (MV) | % RS=MV/TV x 100
standard number Tv) volume | Begin | End | Total | Multiplier | (mg CaCOyL) (acceptable range
(mg CaCOYL) | (ml) m! ml ml =90 to 110%)
INSSIOL 40 0 lae || 2o | e | 4.2 (037
Duplicate sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(S - D) /[(S+D)2]} x 100
number (mD) ml ml ml (acceptable range = = 10%)
— S
030Ul 021N T V | 8D 2w |285139 | w.e 20
p Dupl — . D
y pliese S0 |z55|as |40 | 20-e 32 2.5
Matrix spike recovery:
Reference Spike value | Sample Spike hardness (A)
standard number SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCO/L) (mI) ml m} ml
INESION dD | 2587 25585 | W2 | zo.e |20
- @
Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOy/L) MV=A-B (acceptable range
{mg CaCOyL) =75 to 125%)
22 36 a59.
Sample measurements:
Sample volume | Begin | End | Total- Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOyL)
Blank s
(should be = Umg CaCOyL) L
O BO11L.CZ |SH INT 2 S0 315 |355 |4.0 0L B2
caont.oz | 3 50 |#5|#aslu.0 [ | g2
30124.02.|FAP 5 sd |85 |3.1 | L4O
o2ol2d.0\ |FGD 2 1335 |usd |86 (B) 2400
D3oizs.0% | oD | £AP 2 285 |30.2 | 1.3 |=zm 830
—

Note: If >15m of titrant is used, sample must be diluted.

Reviewed by: | j4on

| Datereviewed | Oh-20.0%
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Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model 25 pH/lon Meter
Analyst )R Todide reagent: | |NR OO
Date analyzed 0O1.14.03 Acid reagent: | ;110059
Slope: | -41.3%s

Calibration:

: 0.10 mg/L 1.00 mg/L
Reference standard number 1 A< | |

Note: For samples with a residual chlorine of > 1 0 mg/L, the calibration range must be adjusted to bracket the chlorine levels of the samples

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INSES09 ) 0.50 0.5\ 102.2%
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number (mg/L) (acceptable range = + 10%)
Ford.0) [San o CLEAR . N /(& S<o.oo(>2|3
J Duplicate DL 6. 6en208 —_
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number (mg/L)
Blank (should be =<0 10 mg/L) £0. 06031
02614.02 | SR INTRLL (UeAR No Cotor < 0.0001S2Z

ozonid.od | 60w~ et Sale | No cowr. AcK Preriues  |< 0. 0006 2.1
o30ud.03 | 6. Tounr Seale Audnl N6 Cswwe . pLack FARTICES | X 0. 000 B34S

// /
/
//
A __4,
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) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
1S 041 0.50 0.</1€6 941.2%

0
Reviewed by PRt

Date reviewed Ol-2§8-03
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Page L of 1
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model 25 pH/Ion Meter

Analyst K= Iodide reagent: | |\JADl2D

Date analyzed | vy, PR ES Acid reagent: | NRO 5 9
Slope: 50.81.
Calibration:
0.10 mg/L 1.00 mg/L,
Reference standard number | NSO [Nsspa |

Note* For samples with 2 residual chlorine of > 1.0 mg/L, the calibration range must be adjusted to bracket the chlorine levels of the samples.

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INSOSMA | 0.50 0.208 D103

Duplicate sample precision:

Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number - (mg/L) (acceptable range =+ 10%)
g2anbk.0l S5QN 101 L0.co1t Y
Duplicate D £6.0085% | —
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
- number (mg/L)
Blank (should be = < 0.10 mg/L) £0-06491
Bolle.0Z. | SON INT +£90.00343

— i

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) % RS=MV/TVx100
number (mg/L) {mg/L) (acceptable range = 90 to 110%)
INSSOA | 0.50 0.502 [00.4%
Reviewedby | 1\
Date reviewed | 61~ 2§-03
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Page 5(3
Page_ |\ of_|

Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model 25 pH/Ion Meter

Analyst [ A0 Iodide reagent: | 1N AGS
Date analyzed | ~ (@ .03

Acid reagent: nNROSG

Slope: 48.0 9.

Calibration:

0.10 mg/L, 1.00 mg/L
Reference standard number “\IQSCW | NP

Note: For samples with a residual chlorme of > 1.0 mg/L, the calibration ran

ge must be adjusted to bracket the chlonne levels of the samples.
Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range =90 to 110%)
INSSi] 0.50 0.533 1034
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)72]} x 100
number (mg/L) (acceptable range =+ 10%)
ENLCR LS TS Oegion Sco.0113
Duplicate | D
Y P £0.00395 | —

Sample measurements:

Sample Sample ID Sample characteristics Residual chlorine

number (mg/L)

Blank (should be =<0.10 mg/L) H <£0.044(,
030118. 02 | SArS T O cQloe . Mo £0. 00353
Note' All samples were analyzed n excess of EPA recommended holding time (15 munutes) 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%)
INSS09 J 0.50 0533 106 .02

Reviewed by Al

Date reviewed ol- 5.9—03
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Page | of Z
Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Amalyst | 4
Date analyzed | n).23-0% Titrate samples to pH = 4.50 S.U.
Titrant normality and multiplier determination:
pH of Normality Normality (N) of H;SO, pH Factor or Multiplier
Deionized | Titrant check Begin | End | Total = (5 ml Na;CO; x 0.05)/E = (N x 50000)/ 100 m! sample
water reference | standard ml ml ml =0.25/E =Nx500
=4.58U. n% number ®) (acceptable range = 0.018 - 0.022)
- }
5.2 | nokeser] INesu0 0.l [ 1z5 | 124 D.0202 10. 1
Dl deewckion 0.0- 04 =0 M
Laboratory control standard:
Reference True value | Sample Alkalinity MV) | % RS=MV/TV x 100
standard number av) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CaCOyL) | (ml) ml ml ml =90 to 110%)
INRDWS 100 100 1124 j225] 104 10.1 102 1027
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(S - D)/[(S+D)2]} x 100
number (ml) ml ml ml (acceptable range = 3 10%)
S R —
DI1.1803A | mHs Hz0 00 225 (78w | b 0.1 w2
Di-10-03 4 | >P O 126 |asp |4 | 104 |° L5 4.3
no'l-mw.snb Ao - M HBal
Matrix spike recovery: Volue 33 f4nng Lianko
Reference Spike value | Sample Spike alkalinity (A)
standard number {sv) volume | Begin | End | Total | Multiplier {mg CaCOy/L)
(mg CaCOy/1L) (ml) ml ml ml
INRDeS 5D I00 | zew0 |40 | WS | ID.L [ 20
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
{mg CaCOyL) MV=A-B (acceptable range
(mg CaCOJL) =T75to 125%)
LS H5 107
Sample measurements: -
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID {ml) ml ml ml Multiplier {mg CaCOyL)
01-15-03 | mHs He0 100 1403 | dbs | 54 lo.1 (o0
DJ-186-038 05 |lbug |L.D (!
Ol-2z-02? s |28 | L.3 {04
Ol.23-03 128 A4 | o3 4
01-18:03 | 5SS H2D \9.L 1224 | 33 33
03914.03 | £ Toun ©Calefl 224 | 264 | 30 30
0 3o14.01 | 568 D) [ 2sd [321 [ b3 1))
02,01 1w-Ol z 32 &3 |32 13
03011 .0! , 3 41384 I4py | 10 5 El
Reviewedby: | k4= |  Datereviewed: | 01-28.03 |
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Alkalinity
(EPA Method 310.1)
Matrix; Water, MDL = 1.0 mg CaCOs/L
Analyst | Wy
Date analyzed | D(.23-03 Titrate samples to pH = 4.50 S.U.
_Titrant normality and multiplier determination:
pH of ~Normality | Normality (N) of H,SO4 pH Factor or Multiplier
Deionized { Titrant check —Be‘gm"ﬂénd__"[& = (5 ml Na;COs x 0.05)/E = (N x 50000)/ 100 m] sample
water reference | standard ml ml ml W =Nx500
=4.5S.U. | number number (E) (acceptable range =0: 022)
Laboratory control standard:
Reference True value | Sample Alkalinity MV) | %o RS=MV/TVx 100
standard number Tv) volume | Begin { End | Total | Multiplier (mg CaCO,/L) (acceptable range
(mg CaCOyL) | (ml) ml ml ml =90t0 110%)
INSSIO) 100 10 {p.| |wo]q4 | v (00 (0O “*
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /|(S+D)12]} x 100
number (ml) ml ml ml (acceptable range = £ 10%)
030w, 2| Sa i z | 100 | loo |34 |y w0l |5 Tz
+ | Dupl D
J phieate I |12z (7,3 |3\ 10\ 12 -
Matrix spike recovery:
Reference Spike value | Sample Spike alkalinity (A)
standard number (SY) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
{mg CaCO,/L) (ml) ml ml ml
INSSIO| Sb | 100 | 132 |A3 {1z |- lo-L 120
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVYx100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOyL) =75 to 125%)
12 He O h
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml £ | ml Multiplier (mg CaCOy/L)
A, 5 7L
oz0o1d 02 |SQw (T | 10O 2551243 LA 10.1 10
03011802 ¥ 3 f 20w |43a | 3.3 f 24
62012402 | FAP kg 1159 19.0 al
opizd.ol | FOD 54 |zq | 5.2 52
o20125.09 | FAP | F4D zi.l |»1.| 8.@ 57
D1.00.03 | Soidk WD 30.0 |430] 3.0 (o
- W
x-
Reviewedby: | KR~ |  Date reviewed: | p1.26.03 i
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Analyst
Date analyzed

=
O1.23-03%

Total Hardness

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

Titrant normality and multiplier determination:

Titrant | Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ml ml =0.2/E = (N'x 50000)/ S0 ml sample
number number (E) (acceptable range = 0.018 - 0.022) =Nx 1000
[
\NRosD | INSBAz | 10 (&3 (g% 0.0Z0W 20 o
Laboratory control standard:
Reference True value | Sample Hardness (MV) | % RS=MV/TV x 100
standard number (TV) | volume | Begin | End | Total Multiplier | (mg CaCcoOyL) (acceptable range
(mg CaCOy/L) (ml) ml ml ml =90 to 110%)
INSELO | 40 N w3 (rrlzo | zow 4.2, (0272
Daplicate sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total Multiplier | (mg CaCOyL) {(S - D) /[(S+D)2]} x 100
number (ml) ml ml ml 10%)
Ohl5.03 [ mHSW 20 g | 123 lwa |42 | 200 |° 80 .
DiIgD3 | Dupheate N | A |2y |42 | 200 |P B0 —
Matrix spike recovery:
Reference Spike value | Sample Spike hardness (A)
standard number V) volume | Begin | End | Total | Multiplier (mg CaCOyL)
(mg CaCO,/L) (ml) ml ml ml
\Ne50) 40 |50 fwa [230] b 20.ce 130
Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
(mg CaCOyL) =75t0125%)
B Jy hon.
Sample measurements:
Sample volume | Begin | End | Total- Hardness
Sample number Sample ID (ml) ml ml ml Multiplier {mg CaCOy/L)
-— Blank
TV D (should be = 0 mg CaCOy/L) 50 lo {l1.o | 0.0 20.¢ ND
OLIBOBA | mits W20 1 230 732\ 4.2 Bl
0118038 | J 23.2 1311 |39 8o
01.22 .03 it 394 4.3 2a
01:25.03 Y 354 |3.3| 39 20
O1-186-03 | $SWw Hzd AND |ul5) 2.2 45
020103 |6 un Sealefe d.S |Use | 2.1 43
o3oy.0l | San 101 ( v.8 uo | 4.2 Blo
02011k - Ol | Z o |63 ] 4.3 89
03180 | J 3 6316 ]| 4> 89
Note If >15ml of titrant 1s used, sample must be diluted. ~ Reviewed by: | K- 1 Date reviewed | 01.28-0% ]




Sequoyah Nuclear Plant Biomonitoring
January 14 - 21, 2003

Appendix D

Reference Toxicant Test and
Control Chart



Test number  Test date 7-day 1C,4 CT S Control Limits Sato Warning Limits Saas Control Limits
(g KCIL) (g/L KCI) CT-28 CT+28 CT-S.0 CT+S,y CT-S,35 CT+S,,

1 05-07-02 06l

2 05-23-02 0.76 069 0.11 047 090 008 0.57 081 0.14 048 0.90
3 05-24-02 066 068 008 0.52 083 008 056 0.80 0.14 047 039
4 06-04-02 067 068 006 0.55 080 008 056 0380 0.14 047 089
5 06-11-02 070 068 006 0.57 0.79 008 0.56 080 0.14 047 0.89
6 08-06-02 0.55 0.66 007 052 080 008 0.54 0.78 014 045 087
7 08-13-02 058 065 007 0.50 079 008 053 0.77 0.14 0.44 086
8 08-20-02 063 065 007 0.51 0.78 008 053 0.77 014 0.44 0.86
9 09-10-02 06l 064 006 0.51 077 008 052 076 013 0.43 085
10 09-17-02 064 064 006 052 0.76 008 052 0.76 0.13 043 085
11 10-01-02 0.60 064 006 052 0.75 008 0.52 0.76 0.13 043 085
12 10-01-02 047 062 007 048 0.71 007 0.50 0.74 0.13 041 083
13 10-08-02 053 062 008 047 0.77 007 050 0.74 0.13 041 0.83
14 10-15-02 066 062 0.07 0.47 0.77 007 050 0.74 0.13 041 083
15 10-22.02 064 062 007 048 0.76 007 0.50 0.74 0.13 041 083
16 11-05-02 059 062 007 048 0.76 007 050 0.74 013 041 0.83
17 12-03-02 061 062 007 0.48 075 007 050 074 013 041 0.83
18 12-03-02 0.52 061 007 047 0.75 007 049 0.73 013 0.40 082
19 01-07-03 064 061 007 048 0.75 007 0.49 0.73 0.13 040 082
20 01-14-03 0.61 06l 007 048 074 007 049 0.73 0.13 0.40 082

Note: 7-d 1C,4 = 7-day 25% inhibition concentration, An estimation of the concentration of potassium chlotide that would cause a 25% reduction in Pimephales

growth for the test population,
CT = Central tendency (mean ICy)

Environmental Testing Solutions, LLC

Potassium Chloride Chronic Reference Toxicant Control Chart
for Pimephales promelas

using Moderately Hard Synthetic Water

S = Standard deviation of the ICys values
Sa10= Standard deviation corresponding to the 10% percentile CV. S, ;o= 0.12, as determined by USEPA for the method and endpoint.
Sa2s = Standard dewiation corresponding to the 25™ percentile CV. S, ,5= 0 21, as determined by the USEPA for the method and endpoint.

CV = Coeflicient of variation of the IC25 values

Control and wamning kmuts were established using the standard deviation of the IC, ¢ valucs corresponding to the 10® and 25® percentile CVs,  These ranges are more stringent than the control and waming limits

recommended by USEPA for the test method and endpoint

USEPA Recommended Control and Warnng Limits,

Warnng Limut = Standard deviation corresponding to the 75® percentle CV. S, 45 =038,

Control Limuit = Standard deviation corresponding to the 90* percentile CV. Sy 40 =045,

Ccv

0.15
0.11
009
0.08
0.11
0.11
0.10
0.10
009
009
0.12
012
012
0.1
on
0.11
0.11
0.11
0.11

USEPA 2000 Understanding and Accounting for Method Variabiity in Whole Effluent Toxicity Appheations Under the National Pollutant Discharge Eiminaton Program EPA-833-R-00-003. US Environmental

Protection Agency, Cincinnati, OI1
Organisms obtained from Aquatic BioSystems, Inc

01-14-03 xls




7-d IC, (/L KCJ)

1.2

1.1

10

0.9

0.8

07

0.6

0.5

0.4

0.3

Environmental Testing Solutions, LL.C

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

1 | I 1 1 ! ! 1 1 ! I I | | 1 { 1 i | ]

Warning and Control Limits Set According to 1 0" and 25" Percentile CVs.

Test date

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

— — Central Tendency (mean IC,;)

— -— Warning Limits (mean IC,, + S S, o= 0.12, as determined by USEPA for the method and endpoint)

A10> SA10
- Control Limits (mean IC,; + S S, ,.=0.21, as determined by USEPA for the method and endpoint)

A25° YA25




7-d IC, (2/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

0.8

0.5

0.3

Test date

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

potassium chloride that would cause a 25% reduction in Pimephales growth for

the test population.
— — Central Tendency (mean IC,,)

Control Limits (mean IC, + 2 Standard Deviations)




Environmental Testing Solutions, LLC

Precision of Endpoint Measurements

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

Control Control Mean

Test number  Test date . (64 CT MSD PMSD CT
Survival Growth
%) (mg/larvac) ) Gri";?gg"(;) (%)  for PMSD (%)

1 05-07-02 97.5 0.458 12.3 007 154
2 05-23-02 100 0378 9.9 11.1 009 225 19.0
3 05-24-02 97.5 0.444 21.3 14.5 0.11 25.0 210
4 06-04-02 100 0.682 140 14.4 0.15 22.1 213
5 06-11-02 100 0650 37 12.2 0.11 16.6 203
6 08-06-02 97.5 0694 222 13.9 0.16 23.5 209
7 08-13-02 100 0659 13.6 13.8 012 17.5 204
8 08-20-02 100 0765 8.5 13.2 012 16.3 199
9 09-10-02 100 0854 1.2 11.8 011 12.5 19.1
10 09-17-02 100 0824 . 134 12.0 0.12 146 186
11 10-01-02 97.5 0.750 184 12.6 019 254 19.2
12 10-01-02 100 0.975 127 12.6 013 12.8 187
13 10-08-02 97.5 0929 8.0 12.2 018 19.5 188
14 10-15-02 100 1.037 169 12.6 023 21.9 190
15 10-22-02 100 0822 106 124 0.13 156 187
16 11-05-02 100 0874 28 11.8 0.12 13.8 184
17 12-03-02 100 0852 9.1 11.7 0.12 13.7 182
18 12-03-02 100 0668 104 11.6 0.15 224 184
19 01-07-03 100 0886 41 11.2 0.14 15.7 183
20 01-14-03 100 0677 30 108 0.07 110 179

Note- Average control growth (mgflarvae) = 0.744

CV = Coefficient of vaniation for control survival
On average, the CV for control growth is 10.8% in Environmental Testing 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 = Mimimum Significant Difference

PMSD = Percent Minimum Significant Difference
PMSD is 2 measure of test precision  The PMSD is the mintmum 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 chronic toxicity tests when a toacant reduces
Pimephales growth by 17.9% from the control
Lower PMSD bound determined by USEPA (10™ percentile) = 9 4%
Upper PMSD bound determined by USEPA (90" 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 Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge
Elimination Program EPA-833-R-00-003 US Environmental Protection Agency, Cincinnati, OH.

Organisms obtained from Aquatic BioSystems, Inc 01-14-03.xIs
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Environmental Testing Solutions, LL.C

Precision of Endpoint Measurements

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

10

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™ percentile) = 9 4%, Upper PMSD Bound (90" percentile) = 35%
(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint )
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Potassium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas

PpKCICR Test Number: 2

Dilution preparation information: Comments:
KC! CHM number. HH o™
Stock preparau'on: 50 g KCVL: Dissolve 50 gKClin1-L
Deionized water
Dilution prep (mg/L) 300 450 600 750 900
Stock volume (mL) 6 9 12 15 18
Diluent volume (mL) 994 991 988 985 982
Total volume (mL) 1000 1000 1000 1000 1000
Test organism information: Test information:
Organism age. 24-HouRsS o Randomizing template. e
Date and times organisms 0t113-03 Y230 “To 1530 MBS | Incubator number: 2.
were born between:
Organism source: ASS BATH oF 13-03% Artemia lot number: 518090
Transfer bow! information- pH= Temperature=  °C | Total drying time- n.25-Rovek
1.9k 24.3 Date / Time in- ovaloy
Average transfer volume: 10.4mQ Date / Time out: R o
Oven temperature: 10y°C.
Daily feeding and renewal information:
Day Date Morning Afternoon Test initiation, Control water Analyst
feeding feeding renewal, or batch used
time time termination time
0 o0z | —K Is=0 1400 HIK01-12-03 (\(
' Joeis-e3 | eary 1IS20 1342 HHS 01203 | (
Y

2 o)ter0d | o84\ dso 1311 MHS ol-12-03 al

> Jornes | ggqee 1510 1319 HAS olses ]| a(

?_lorig-on | 040 1517 1308 lis oms-on | G

> O\3-03R o4\ 1920 1320 MAS o1k -03 A‘IJ

6 ~1

Ov20-83 | O34 | iSoo 1364 KHS g1-15-0% g\

7 Ol+21+ 03 fiEie ' 1352 X A\
Control information: Acceptance eriteria Summary of test endpoints:
% Mortality: e S20% 7-day LC, o . 2
Average weight per initial larvae: 0.1 R Lx] sk NOEC Lol KO
Average weight per surviving larvae: | 0. 6172 2 025 mg/larvae LOEC J€oN (O

Chv RIS e
1C;s L01.9

S19.6



-
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3.

PpKCICR Test Number: _ 2

Survival and Growth Data

Day CONTROL 300 mg KCI/L 450 mg KCI/L
A B C D ‘E F G H I J K L
0 Jo| (o |lo [l |/ |6 ||| |10 |10
1 folto fto | 1o |0 100 {0 |io |t )0
2 ol |wlio (0] 0] 0w |wla]m |44
3 1o [ 10 | 0|t | jo| o lio |10 |g4]q |b |9
4 /0 110 | 1o {10 |to [0 | 20| 0| 919 |10 |4
5 10 10 |10 |10 | yolio |0 lto |4 |G |10]9
6 16 [to | 10| 10]|ioliolio 104 |4 169
7 16 r0"eles {ro 7ol ol g 19 |t 9
A=Panweight (mg) Q_q,d 5P |0 | 028 0007 |45V |92 | an? 6% | o’ o
B = Pan + Larvae weight (mg) ’L\:"L ‘L\QQ " ?\1 n '69 ‘L\.\,\ ’b\_.\u qp.wq /}.DAD 20 2 ql.’X} 2\.6\ 10:‘5
Larvae weight (mg) = A-B b.uf\ b-‘qb o .‘\6 bsu\s “,6"8 b...\bO b-e';b ".\b’\ sﬂpq o :\‘b\ LS\O b.‘o‘-\

Calculations and data reviewed: ( [ls

Comments:
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PpKCICR Test Number. _3

Survival and Growth Data
Day 600 mg KCV/L 750 mg KCI/L 900 mg KCIL
M N 0 P Q R S T U Vv W X

Jol10 | 1ol o] 70170 (10 | 10)/0(70]|70 |20

’ @]l [ a | a9z 473%™
’ a || |4 L |9 4*‘ 272 |4 |2 |5
4 aliwliols |6 | 4|7 ]3]|38%215s
S 8% 10 | 94 s le a1 [al=2]2z]s
6 Rllo|la|g || T|d|a|4]4|2 |S
7 8 wo|dq |4 |L |1 [3% |1 ]2 |2z [4]|d4

= ei \\ LY 5 % ‘V . \ ]
A=Pan weight (ing) \t\,\\f) \ 6-\\ o ‘\‘b \5ﬂ:€\ 6’®‘x o .\'t‘) \ '\})6 \ Aﬁ X 3 _Q‘)A \“) ‘\"\ \& ;\q \b )'L
B = Pan + Larvae weight (mg) Al '“"5‘\ “.\ty 0 .69\ ® ‘.L;\ \051 " :;,6 A .q'l 6 .60 o° % Qb 4 _V\O

A\ 4
Yo \Jo <H < \
5\.“6‘ K-’L 4 .C\ Iv\":‘\ \ %,\q \.“"6 5{"\ o,qb\

Larvae weight (mg)=A—B 0,312 o.l.\'b\'\ 2 1’2

Calculations and data reviewed. a 1

Comments:




Environmental Testing Solutions, LLC

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

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

Test number: PpKCICR # 43 A
Test dates: January 14 - 21,2003 Reveiwed by F z: LA &

Concenlration (mg/L Replicate Initial sumber of | Final number of A = Pag weight B = Pan + Lacrvae | Larvae weight (mg)] Weight/ Initial sumber | Mean survival | Mean weight (mg) Coefficient of Percent reduction from
KCn tarvae lagvae {mp) welght (mg) -A-B of larvae (mg) %) varlation (%) control (%)
A 10 10 15051 21 720 6 669 0 6669
B 10 10 15100 21 990 6 890 0 6890
000 06772 30 t applicabl
Control C 10 10 14935 21920 6985 06985 ! Not applicable
D 10 10 14 985 21 530 6 545 06545 h
E 10 10 14 592 21 140 6 548 06548
F 10 10 15 060 21 460 6400 0 6400
00 000 06287 3.7
3 G 10 10 14 658 20 690 6032 06032 ! 72
H 10 10 14 733 20 900 6167 06167
I 10 9 15 00} 20210 $ 209 05209
J 10 9 15 006 21 730 6724 06724
06137
450 K 10 10 15 000 21 510 6510 06510 515 109 94
L 10 9 14 646 20750 6104 06104
M 10 > 8 14 763 19 720 4957 04957
N 10 10 15114 20340 $226 05226
875§ 05208 0.7 23.
600 o] 10 9 15 184 21 150 5 966 0 5966 ? ! 1
P 10 8 15219 19 890 4671 04671
Q 10 6 15 087 18 240 3153 03153
R 10 7 15125 18 320 3195 03195
578 02806 A
750 S 10 3 14 685 16 350 1665 01665 L 586
T 10 7 14 709 17920 3211 03211
U 10 2 14 979 15 880 0901 0 0901
v 10 2 15172 16 000 0828 00828
900 0. 6
W 10 1 14 996 15430 0434 00434 125 nu n 836
X 10 4 15120 17 400 2280 02280
Dunnett's MSD value, 00747 MsSD= Minimum Significant Drfference
PMSD 11.0 PMSD = Percent Mimimum Stgnificant Dufference

PMSD 15 a measure of test precision. The PMSD 1s the minimum percent difference between the control and treatment that can be declared
statistically 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 17 9% from the control (determened through reference toxicant
testing)

Lower PMSD bound detenmined by USEPA (10th percentile) =9 4%,

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

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

USEPA. 2000 Understanding and Accounting for Mcthod Vanability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program EPA-833-R-00-003 US Enwvironmental Protection
Agency, Cincinnati, OHL

Orgamsms obtained from Aquatic BioSystems, Inc ¢ 01-14-03 xis
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o ge
Statistical Analyses
Larval Fish Growth and Survival Test-7 Day Growth
Start Date 1/14/03 Test D PpKCICR Sample ID REF-Ref Toxicant
End Date 172103 Lab ID ETS-Env Testing Solutions Sample Type KCL-Potasnium chlonde
Sample Date Protocol. EPAF 91-EPA Freshwater Test Specier- PP-Punephales promelas
Comments
Conc-mg/L, 1 2 J 4
D-Control 06669 0 6890 06985 06545
300 0.6548 06400 06034 06167
450 0.5209 06724 06510 06104
600 0.4957 0.5226 05966 04671
750 03133 03195 Q1665 031t
900 00901 00818 00434 02280
Transform Untransformed 1-Tailed Isotomc
Conc-mg/L Mean N-Mean Menn Mia Max CV¥% N 1-Stat Critlcal MSD Mean N-Mean
D-Control 06772 10000 06772 06545 06985 2971 4 06772 10000
300 06287 09284 06237 06034 06543 3664 4 1487 2290 00747 06287 09284
450 06137 09062 06137 05209 06724 10918 4 1949 2290 00747 06137 09062
*600 05205 07686 05205 0457) 05966 10675 4 4 805 2290 00747 05205 07686
150 Q2806 04143 02306 016563 0321t 27123 4 02806 04143
900 ol 01640 ot 00434 02230 72 567 4 o1 01640
Auxiliary Tests Statistic Critical Skew Kurt
/ Shapuro-Wilk’'s Test indicates normal dutnbution (p > 0 01) 0978783071 03844 -0294340189 0 B1047743
Bartlett's Test indicates equal vanances (p=017) 308170414 11 34488201
Hypothesis Test (1-tail, 0 05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett’s Test 450 600 5196152423 0074686143 0110282614 0017191687 0002127351 0003268048 3,12
Linear Interpolation (B0 Resamples)
Point mg/L SD 95% CL(Exp) Skew
ICos* 20947 9935 10051 61549 09262
Ic1o 456 72 6867 17835 533 06 08708
IC1s s 3688 38526 64637 00122 10
IC20 56574 2833 48320 64400 02266 09 ]
1C25 607 87 1818 53808 64429 03037
C40 67133 1257 63430 707 60 02316 08 4
IC50 1373 1639 666 92 75768 01007 07
* indicates [C erimate less than the lowest concentration © 06
g
2 05 4
'y
é 0
034
) 024
01
00
0 200 400 600 800 1000
Dose mg/L
Dose-Response Plot
0s
1-tail, 0 Q5 leve!
of significance
£
o
-
(L]
>
[
a
M~
0 - - T
g g $ g 2 g
3
Q
aé
Orgamisms obtained from Aquatic BioSystems, Inc 01-14-03 xlIs
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) Statistical Analyses
Larval Fish Growth and Survival Test-7 Day Survival
Start Date 11403 Test ID PpKCICR Sample ID REF-Ref Toxicant
End Date 121/03 LabID ETS-Eav Testing Solutions Sample Type KCL-Potassium chlonde
Sample Date Protocol. EPAF 91-EPA Freshwater Test Species PP-Punephales promelas
Comments
Conc-mg/L, 1 2 3 4
D-Control 10000 10000 1 0000 1 0000
300 10000 10000 1 0000 10000
450 Q9000 09000 10000 09000
600 0.8000 10000 05000 0 8000
750 06000 07000 03000 07000
500 02000 02000 01000 0 4000
Transform- Arcsin Square Root Rank 1-Tailed Number Total
Conc-mg/L, Mean N-Mean Mean Mia Max CV% N Sum Critical Resp Number
D-Control 1 0000 1 0000 14120 14120 14120 0000 4 - - 0 40
300 10000 10000 14120 14120 14120 0000 4 1300 1000 0 40
450 09250 09250 12898 12490 14120 6318 4 1200 1000 3 40
600 08750 038750 12188 11071 14120 11.906 4 1200 1000 s 40
*750 05750 05750 08620 05796 09912 22581 4 1000 1000 17 40
*900 02250 02250 04834 03218 06847 1014 4 1000 1000 b1 40
Auxniliary Tests Statistle Critical Skew Kort
Shapiro-Wilk's Test indicates normal dutnbution (p >0 01) 091671133 0884 0316165842 1346744523
Equality of vanance cannot be confirmed -
Hypothesis Test (1-tail, 0 05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 600 750 670 8203932
Maximum Likehihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chl-Sq Critical P-value Mu Sigma Iter
Slope 7973053748 1226780987 5 568562967 1037754453 0 4775674923 7814724922 019 2884339205 0125422458 k]
Intercept -1799699151 3 501004343 -24 85896016 -11 13502287
TSCR 10
Point Probits mg/L 95% Fiducial Limits 09l
ECol 2674 3913478345 2988202155 454 7289305
ECoS 3355 4764722581 3940635725 5316781157 08 4
ECI0 3718 52918053) 455680513 $79 1682188 074
EC1S 3964 5679984976 501 707135 614 6357919 °
EC20 4158 6008706682 S$40 6378554 645 SBS4668 006
EC2s 4326 6305841393 5753650197 674 5827642 8054 .
EC410 4747 7121373932 6649097825 7628281132 004
ECS0 3000 7661948124 7175833266 8302770165 [3
EC60 5253 8243556709 7689792198 910 1076376 034
EC75 3674 930969317 854 5525702 1070 235307 02
EC80 5842 9770064101 839 455908 1143 436754
EC8S 6036 1033 549401 9312294474 1236051701 014
EC90 6282 1109365193 9857885374 1364 419056 00 &
EC9S 6645 1232085304 1071437863 1381301415 1 10 100 10000
EC99 7326 1500083795 1250 293331 2089 403779 Dose mgiL
Dose-Response Plot
1
093
084
07
>
=06 §
[
305
7
a 04 L
™03
02 {
014 S
0 v v v -
S Q
g & g g g &
S
[
o
Organisms obtained from Aquatic BioSystems, Inc 01-14-03 x!s
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¥y 2

PpKCICR Test Number: >

Daily Chemistry:
Day
Concentration | Parameter 0 2
CONTROL pH (S.U) 8.0 8.03 8.19 8.1l 845 167
DO (mg/L) 19 N.X) 8. 34 (0.
Conductivity
(umhos/cm) 200 2ol 303
Alkalinity
(mg CaCO+/L) 4
Hardness &4
{mg CaCO+L)
T
o eramre s | 248 24.3 | 24.4 | 4.2 {247
pH (S.U) 8.05 J. 8.173 8.0s5 8,14
DO (mg/L) 1.8 EX) 8.2 L |
300 mg KCVL | Conductivity - ]
(umhos/cm) 6‘56 8 29 g5+
gg’;’peram S | 2y.6 243 | 244 | .y |2
pH(S.U) 8.6 145 8.1lv 8.10 B, 15 1,65
DO (mg/p. 2.0 3,° ) 8.4 8. k.G
copere s aae | a3 | g | wez |
pH(SU) 8,04 1490 8.5 8.00 8.3 T,w3
DO (mg/L) 8.0 349 8.4 8 b.8
coperte L as ladé |23 |y | 2z | ayeq
pH (S U)) 8.03 343 8.4 .04 |8.in T3
DO (mg/L) 8.2 - 1.8 g4 8.0 ©va
750 mg KCV/L | Conductivity ' -
(pmhos/cm) [t "l Iy 27 o
ol s Jeae [ e g | a2 | 2T
pH (S.U.) 2,02 24 8.4 .05 | pad | L@
DO (mg/L) gl 33 2. 8.4 8.
900 mg KCVL { Conductivity
Canhos/em) 1694 1873 1833
fompersture [ 245 | oy |23 | 2y [ e |1
Initial Final Initial Final Initial Final
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Page 5 of 5

PpKCICR Test Number: _3

Day
Concentration | Parameter 3
CONTROL | pH (S.U) 8. | 3Bl 8.09 3,02 8.1
DO (mg/L) 8.0 34 e 2.3
Conductivity
(umhos/cm) 2% 28 284
Alkalinity
(mg CaCO+/L) Lo L2
Hardness
(mg CaCOy/L) §b &b
Temperature
C) 4§ 2sy T zue | 248
pH (S.U) 8.13 EN2) 81 3.3 8.\5
DO (mg/L) 8.3 34 84 8.
300 KCI/L ductivi
meKAUL [ontuev | 287 859 34
T t
co |24 =m0 [ogy |z | s
pH (S.U.) .14 3,81 8.5 2.3 | gus
DO (mg/L) 8.5 EX) B |k .
450 mg KCVL | Conductivity
(umhos/cm) o4t [137 Ho4
T tu
co WY daso | MY | 24 | 2us
pH (S.U) A 3373 | 8-14 .38 8,15
600 mg KCVL | DO (mg/L) 8.3 }, 8.0
Conductivity 5
(umhos/cm) 1291 J 1234
Temperature
(oc)p 4.y 25.0 | 2dYy 24.» | 24,5 We | gy 24.S
pH (S.U.) 8.0 17983 |&i2z 1337 [aad |[Fed | 8.3 | F.00
DO (mg/L) 3.3 3.4 8.5 Lo | 2.5 3.3 8.4 3.5
750 mg KCI/L | Conductivity
(umhos/cm) 153 52 |L28 18
Temperature
€0) 24-4 25.0 | Wy 24, | 245 MG | 1Y 24.S
pH (S.U) 8.0 | %90 8.1 | 380 | 8.z 136 | 8.3 | #9323
DO (mg/L) 8.2 1S 0.5 q g\ 3.3 9.4 .
900 mg KCV/L | Conductivit
e (pmhcl)ls/cml)y 356 18 o IBSJ‘ (C)ZL[
T t
o Tl MY | o |24 | zdw | 248 | e |9 | 3
Initial Final Initial Final Initial Final Initial Final
LbHFD

64300




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 ICyq CT S Control Limits Sato Warning Limits Suas Control Limits Ccv
(/L. NaCl) (g/L NaCl) CT-28 CT+2S CT-Spx10 CT+S,4 CT-Ssys CT+S,,
1 11-01-01 1.00
2 12-05-01 1.05 1.03 004 096 110 008 095 111 0.17 0386 120 004
3 01-09-02 0.91 0.99 007 084 113 008 091 107 0.17 082 1.16 007
4 02-05-02 1.07 1.01 007 0386 1.16 008 093 109 017 084 1.18 007
5 03-19-02 1.03 1.01 006 0389 1.14 008 093 109 0.17 084 1.18 006
6 04-09-02 1.03 1.02 0.06 0.90 1.13 008 0.94 1.10 017 08s 119 006
7 05-07-02 105 1.02 005 0.91 1.13 008 0.94 1.10 017 085 1.19 005
8 06-04-02 106 103 005 092 1.13 008 095 L1 0.17 0386 1.20 005
9 07-09-02 1.03 1.03 005 093 1.12 .0.08 095 1.11 017 086 120 005
10 08-06-02 105 1.03 0.05 094 1.12 008 095 111 0.18 086 1.20 005
11 09-04-02 105 1.03 004 0.94 112 008 095 1.11 0.18 036 1.20 004
12 10-08-02 1.03 103 004 095 112 008 095 .1 0.18 0386 120 004
13 11-05-02 1.03 1.03 004 095 1.11 0.08 095 1.11 018 086 1.20 004
14 12-03-02 102 1.03 004 095 1.1 008 0.95 1.11 018 0 86 1.20 004
15 12-03-02 103 1.03 004 0.95 .11 008 095 111 0.18 0386 120 0.04
16 12-04-02 102 1.03 004 0.96 1.10 008 095 1.11 0.18 0.86 120 004
17 12-06-02 1.03 1.03 004 096 1.10 008 095 L1t 018 086 1.20 003
18 12-11-02 1.04 1.03 003 096 1.10 008 0.95 1.11 0.18 086 1.20 003
19 12-18-02 104 1.03 0.03 0.96 1.10 008 095 1.11 0.18 0386 120 0.03
20 01-07-03 096 103 0.04 0.95 1.10 008 095 L11 0.17 0.86 1.20 004
Note: 7-d IC;5 = 7-day 25% inhibition concentration, An estimation of the concentration of sodium chloride that would cause a 25% reduction 1n Ceriodaphnia

reproduction for the test population.
CT = Central tendency (mean IC,y)

S = Standard deviation of the IC,; values
Sx10= Standard deviation corresponding to the 10" percentile CV. Sa10 =008, as determined by USEPA for the method and endpoint,
Sa1s = Standard deviation corresponding to the 25™ percentile CV. Sa2s = 0.17, as determined by the USEPA for the method and endpoint
CV = Coefficient of variation of the IC,, values

Control and wamning lirmuts were established using the standard deviation of the IC;5 values corresponding to the 10 and 25 percentile CVs  These ranges are more stnngent than the control and warning limats recommended by USEPA
for the test method and endpoint.
SEPA Rec ded Control and Warning Lirmits
Waming Lumt = Standard deviation corresponding to the 75® percentile CV Sx45 =045
Control Limit = Standard deviation comresponding to the 90™ percentile CV 500 = 062

USEPA. 2000 Understanding and Accounting for Method Vanabehty i Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimunation Program EPA-833-R-00-003 US Environmental Protection Agency,
Cincinnati, OH. 01-07.03 xls
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Environmental Testing Solutions, LLC

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

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

— — Central Tendency (mean IC,,)

—--— Warning Limits (mean IC,;+S, ., S, , = 0.08, as determined by USEPA for the method and endpoint)

--------- Control Limits (mean IC,;+ S, .., S, ,s=0.17, as determined by USEPA for the method and endpoint)

¥
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Environmental Testing Solutions, LL.C

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

Test date

—e— T7-day IC,, = 25% inhibition concentration. An estimation of the concentration of

sodium chloride that would cause a 25% reduction in Ceriodaphnia reproduction

for the test population.
— — Central Tendency (mean IC,,)

Control Limits (mean IC,, + 2 Standard Deviations)




Environmental Testing Solutions, LL.C

Precision of Endpoint Measurements

Sodium Chloride Chronic Reference Toxicant Data

Test

number Test date
1 11-01.01
2 12-05-01
3 01-09-02
4 02-05-02
5 03-19-02
6 04-09-02
7 05-07-02
8 06-04-02
9 07-09-02
10 08-06-02
11 09-04-02
12 10-08-02
13 11-05-02
14 12-03-02
15 12-03-02
16 12-04-02
17 12-06-02
18 12-11-02
19 12-18-02
20 01-07-03
Note*

Cv=

MSD =

PMSD =

CT =

for Ceriodaphnia dubia
using Moderately Hard Synthetic Water

Control Control Mean

Survival Reproduction v cr MSD PMSD cr
for Control
(%) (offspring/female) (%) Reproduction (%) for PMSD (%)
CV (%)

100 27.0 6.5 31 116
100 248 9.1 7.8 48 19.5 15.5
100 27.5 7.5 7.7 4.5 16.3 15.8
100 231 10.1 83 2.6 11.1 146
100 263 86 84 3.0 11.2 140
100 262 123 90 28 10.7 134
100 273 81 89 23 8.4 12.7
100 260 2.9 9.0 3.8 147 129
100 295 80 8.9 35 11.7 12.8
100 284 104 91 2.7 9.5 125
100 314 .67 88 3.0 9.5 12.2
100 31.1 9.2 8.9 2.9 9.4 120
100 29.5 80 88 2.5 8.4 11.7
90 34.0 62 86 2.7 8.0 114
100 33.2 6.0 84 33 9.9 11.3
100 325 11.0 86 3.2 9.8 11.2
100 297 13.7 89 3.0 100 112
100 338 7.4 8.8 2.9 85 110
100 305 7.0 8.7 2.9 9.4 109
100 332 81 8.7 29 86 10.8

Average control reproduction (offspring per female) = 29.3

Coeficient of vanation for control reproduction,

On average, the CV for control reproduction is 8.7% in Environmental Testing Solutions, LLC

Lower CV bound determined by USEPA (10" percentile) = 8 9%

Upper CV bound determined by USEPA (90" percentile) = 42%

Minimum Significant Difference

Percent Minimum Significant Difference .

PMSD is a measure of test precision The PMSD 1s the minimum percent difference between the control
and treatment that can be declared statistically 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 Ceriodaphnia reproduction by 10.8% from the control.

Lower PMSD bound determined by USEPA (10m percentile) = 11%

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

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 Ceriodaphnia
reproduction in chronic reference toxicant tests

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

01-07-03.xls
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Environmental Testing Solutions, LLC

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" percentile) = 11%, Upper PMSD Bound oo™ percentile) = 37%
(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint.)




Environmental Testing Solutions, LLC Page 1 of 6
Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia
Date Time Analyst CdNaCICR Test Number:
Teststart | o\-011-673 1200 A
Testend | ol-14-Q3 WS te g
<=y
Dilution preparation information: Comments:
NaCl CHM number: CM OO
Stock preparation: 100 g NaCUI (dissolve 50 g NaCl in 500 m]
deionized water)
Dilution prep (mg/L) 600 800 1000 1200 1400 -
Stock volume (mL) 9 12 15 18 21
Diluent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) . 1500 1500 1500 1500 1500
Test organism information: Test information:
Organism age: < 294008 O Randomizing template: |gRANEE.
Date and times organisms |o\. o103 olil ™ /o1y Incubator number:;
were born between: 2
Organism source: V2230072 O\ & YCT batch: AR 112-24-07
Transfer bowl information: | pH = 8. 00 Temperature (°C)= 25.2 | Selenastrum batch: AgS [v2-24-062
CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 T 10
1 Young produced A 0O 0 O O @) a) O @) e
Adult mortality | L - | U _ JC | SO I W I W
2 Young produced 0O (@) O O O 6 O Ol O O
Adult mortality L BN | u — | - - LU I W
3 Young produced e O O 6 O O O O Q
Adult mortality L [ C Ul U ST U Cl oo
4 Young produced d (| REES o S = 2 o wy
Adult mortality - w w (. L A Ll w | -
5 Young produced wol!lZ [ J1olio (8 [ 1t ha Tt =
Adult mortality | w_ w “ | | W I NS I
6 Young produced ) O O (@) 5 [8) O O O 1€
Adult mortality C 1C o o — . | R .
7 Young produced 177 | 8 | € IS o) e |1t q = 14 O
Total young produced 2 3‘4 3L 20 29 = as 2\ 20 EL{
Final Adult Mortality [P U L S I S Y D O N I G
X for 3™ Broods M e TS| S| > > | > | ><_] ><.
Test Renewal, Feeding, and Randomization Record Label
Mon Tue Wed Thu Fri Sat Sun
Date ol~t3 o001 O1-08 ol:0f IO ol al-12.
Time e (200 IST 1267 USS 2eo U4k
Analst - A S oL
Shelf B & =) I~ N U Y
Location
Control information: Acceptance cniteria Summary of test endpoints gng Nacv1):
% of Mal~ Adults; 07 $20% 7-day LC50 21400
% Adults having 3" Broods: [00%. 280% NOEC e
% Mortality: 07 $20% LOEC 1000
Mean Offspring/Female: 33.2. 2150 offspring/female | ChV £94. 4
% CV- &.17, <400% IC25 42 .4




Environmental Testing Solutions, LLC Page 2 of 6
T CdNaCICR Test Number: __ o
600 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 s 6 7 8 9 10
1 Young produced 0 N 0 0 /o) 0O ) O Ol O
Adult mortality v -t vl U | - [ - L-| L-
2 [ Yomgpodwd | ST 6 6 |0 [ [0 ol olo
Adult mortality ' | | | W (W —| — ] T
3 Young produced ol O (e O 4 (@) (&) o) QO JO
Adult mortality L] U v [ (U C | "R
4 Young produced Jdls [N s @) 2 | S S Y q
Adult mortality [ o | U . u L 1\ | S -
S | Youngprodueed | {4 |1 [1Z JVZ{0d [ 31 [ 1y 1IS[12 |13
Adult mortality L (. | W | - - L U ] v
6 Young produced \o &) ') LT 171 Ol .| O )g O
Adult mortality w { LU O o — | - L. [ -
7 Youngprodueed | & [\ Q4 [ IS [O [O 1 & 14O l1g
Total young produced 3{.‘ 3;{ 23 31_‘ 3s 32 | 2o 34 | 31 as
Final Adult Mortality [ - LS I L O S Y
Concentration:
% Mortality: QO
Mean Offspring/Female: 33.2
% Reduction from Control: | %,
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 e (@) Y 6 o) ) O O
Adult mortality 1 C L] C [ Ll o] | L | L
2 Young produced O e O &) (@) O (&) @) ) O
Adult mortality - | | w | o L. L (-
3 Young produced A 6 &) O (@) O O Q O @)
Adult mortality [ T 0 I S [ I (- |- O e
4 Young produced S by ‘* o vy [ | G} Y '-! k—(
Adult mortality | W [ [ L - (- - (U
5 Young produced 12 10 12 1O L2 13 12 11O VIO
Adult mortality - L, | | W D N — - [ L (-
6 Young produced O ) O (@) | | Ll O | P l 4]\ A (ARRY
Adult mortality C (. L_ Clu - - | - (- oVeR.
7 Young produced 12 171 1o | (@) 0 x| O I 8 0
Total young produced 3‘ 32 22 az 32 3‘ 3\ 22 35 &)
Final Adult Mortality g L (- | - [ [ ] ] L
Concentration:
% Mortality: 7
Mean Offspring/Female: =l.2
% Reduction from Control: | ¢J.2 %



Environmental Testing Solutions, LLC

Page 3 of 6

CdNaCICR Test Number: _lp

1000 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 S 6 7 8 9 10
1 Young produced ®) O OO O O (&) (&) &) Q
Adult mortality - | C [ | N (- Ll — ]
2 Young produced O 0 (&) (@) O (@] (@) O 1O @)
Adult mortality ] o ] ) — — | — |
3 Young produced 0O O fo) O ') O 0 0 (0] O
Adult mortality ] ul w | w ol u (- | —
4 | Youngproduced | = | | 4] A| S| S| 4| Y Al R
Adult mortality | U U o | — - — | u
5 Young produced g T L s 16 12 o 2 s s
Adult mortality C (W . [ R Wl — U [«
§ Young produced 9 o) ') O [L-l (@) (@) O () O
Adult mortality - T | W - | S - - | S
7 Young produced 10O 13 Qq i\ 0 |2 g 13 1L l‘{
Total young produced 21 21 'q ‘q 2.‘} ) zq l ‘q 2 24 22
Final Adult Mortality ] O L | - w o] U O o
Concentration:
% Mortality: 0%
Mean Offspring/Female* 23. 3
% Reduction from Control: | 24.27.
1200 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) [®) O O |lo O ) (@) 0
Adult mortality (- [ - . — — | (U
2 Young produced 0 O O O O O O ) (&) (&)
Adult mortality w w | w w L | U I W I W I —
3 Young produced 0 O o) o) O O ) @) O [0
Adult mortality v Ll e [« - w (U U | O
4 Young produced O 0 0O 3 (0] O O D 0 O
Adult mortality . | w — (U (- | L [ G I W
5 Young produced 0 3 3 2 <] S O O < 2.
Adult mortality - L | — L. o O - | -
6 Young produced O 0 [®) O s 0 [®) 0 (D [®)
Adult mortality Cl L ] ] «— - [ N L
7 Young produced s ®) { 1 O O )] 0 O S
Total young produced < 3 —I 12 q 5 O 3 ’O ‘S
Final Adult Mortality __ (S [ [ [ L |- - T
Concentration:
% Mortality: 0%
Mean Offspring/Female. | 5.9
% Reduction from Control' | §2-2%
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-

CdNaCICR Test Number;

1400 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
U et | 0T 61T 010 10 [0 0 la 1010
Adult mortality Ll l u | [ L ol o
2 Young produced R E O O O (@) O & ) (o)
Adult mortality U U Cl i [ - | - L
3 Young produced [®) O O (@) ol O O o C 10
Adult mortality ] e [ [ L B
4 Young produced (@) O O O O 2. () (@) Q (@)
Adult mortality — - | | — — ] |
5 Young produced a) { 0D (&) o 4 o o L‘ &
Adult mortality | \— ] e (- T L
6 Young produced O O ') O O (@) O O @] (@)
Adult mortality L [ | _ — | L. L — -
7 Young produced 2. &) 3 (&) 4@ O] (@) @) O
Total young produced - \ 5 O O o 0O O ‘-{ O
Final Adult Mortality [ [ — [ ] | g g — | —
Concentration:
% Mortality: 07,
T Mean Offspring/Female 1.6
% Reduction from Control. | 45.2%




Environmental Testing Solutions, LLC

Quality Control

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

Verification of Data Entry, Calculations, and Statistical Analyses

Test number: CdNaCICR #35
Test dates: January 7 - 14, 2003 Reveiwed by: //] / u,;u.'-ﬂ’\,
Y/
Concentration Replicate number Survival | Average reproduction Coeflicientof | Percent reduct:on from
(mg/L NaCD) 1 P 3 4 5 6 - s 9 10 (%) (ofTspring/female) varfation (%4) contrel (%)
Control 3 34 36 30 29 36 35 31 36 34 100 33.2 81 Not apphcable
600 34 34 33 34 35 32 30 34 31 35 100 33.2 51 00
800 31 32 32 32 32 31 31 32 35 30 100 318 4.1 42
1000 21 27 19 19 29 29 18 25 24 22 100 233 178 298
1200 5 3 7 12 9 5 0 3 10 5 100 59 616 82.2
1400 2 1 3 0 0 6 0 0 4 0 100 16 1324 952
Dunnett's MSD value: 2 853 MSD=  Minimum Significant Difference
PMSD: 86 PMSD = Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent diffcrence between the control and treatment that can be declared statistically
significant in 2 whole effluent toxicity test On average, a significant difference oceurs for Environmental Testing Solutions, LLC chronic toxicity tests

when a toxicant reduces Ceriodaphnia reproduction by 10 8% from the control
Lower PMSD 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 USEPA using 393 tests conducted from 33 laboratories for Ceriodaphnia reproduction in chronic

reference toxicant tests,

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

ar




Environmental Testing Solutions, LLC

Statistical Analyses
! Cerlodaphnia Survival and Reproduction Test-Reproduction
Start Date 01-07-03 TestID CdNaCICR Sample ID REF-Ref Toxicant
End Date- 01-14-03 LabID- ETS-Env Testing Solutons Sample Type NACL-Sodmm chlonde
Sample Date Protocol. EPAF 91-EPA Freshwater Test Species CD-Cenodaphnia duba
Comments
Conc-mg/L 1 2 3 4 5 6 7 3 b 10
D-Control 31000 34000 36 000 30 000 29000 36000 35000 31000 36 000 34000
600 34000 34000 33000 34000 35000 32.000 30000 34000 31000 35000
800 31000 32000 32000 32000 32 000 31.000 31000 32000 35000 30000
1000 21000 27000 19000 19 000 29000 29 000 18000 25000 24000 22000
1200 5000 3000 7000 12000 9000 5000 0000 3000 10 000 5000
1400 2000 1000 3000 0000 0000 6000 0000 - Dooo 4000 0000
Transform: Untransformed Rank 1-Tailed Isotonic
Conc-mg/L Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
D-Control 33200 10000 33200 29 000 36 000 3132 10 33200 10000
600 33200 10000 33200 30 000 35000 5080 10 100 50 7500 33200 10000
800 31.800 09578 31.800 30 000 35000 4140 10 9200 7500 31800 09578
*1000 23.300 07018 23300 18000 29000 17.759 10 56 00 7500 23300 07018
*1200 5900 01717 5900 0000 12000 61 608 10 5500 7500 5900 01T
*1400 1600 00432 1600 0000 6000 132 419 10 5500 7500 1600 00482
Auxiltary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distnbution (p > 0 01) 0644731641 1035 0179333511 -0088421936
Bartlett's Test indicates unequal vanances (p = 8 16E-03) 13 57795048 15 08631706
Hypothesis Test (1-tail, 0 05) NOEC LOEC Chv TU
Steel’s Many-One Rank Test 800 1000 894 427191
Linear Interpolation (80 Resamples)
Point mg/L sD 95% CL Skew
IC05 806 1176471 6223646999 621 4058324 831 0523374 «21157
1IC10 8451764706 1610286245 8145108696 870 8034163 02593
IC1S 8842352941 179163057 8500187974 9188172719 06136 10
IC20 9232941176 21 52170053 886 7947958 967 7859037 06574 09 ]
IC2s 9623529412 235811894 921 1981225  100$ 440864 01587
1C40 1033 850575 11 70688582 1014 698685 1060 114799 Q2641 08 A
1C50 1077011494 9250837919 1059 673238 1093 762391 01241 07
4064
&
8054
504 ]
x©
03 1
024
014
00 ~ -
0 S00 1000 1500
Dose mg/L
Dose-Response Plot
40
3
359
303
[
0 25 4
=
© - B
T 20 1 )
g.
nw: 15 4
10 4
S 4 T .
p
[ T T t
2 g . & g g g
8 1 T T
[]

01-07-03 xIs
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CdNaCICR T est Number: A

HAS bAacH : 0l-66-03

Daily Chemistry:
Day
Concentration Parameter 0 1 2
pH (S.U) 348 8.25 8.0 8.23 8..8 2.4
DO (mg/L) a4M30 3, 3.4 A 33 .
CONTROL Conductivity
(umhos/cm) 293 293 aia
Alkalinity
(mg CaCOL) | 2
Hardness
(mg Cacoyry | &4
Temperature
o 2s.1 | 24 W3 ] 250 [de | 2s.0
pH (SU) 2.0l 8.1 8.\5 5.22 8.18 a1
DO (mg/L) 13 o 4 8.1 2.0 i\
600 mg NaCl/L Conductivity
(mhos/cm) 42 12493 s
T
o | 2 24 |3 s WG
pH (S.U) 3.99 8.3 84S 8.2 8.9
DO (mg/L) 1.3 3.6 eXr) 8.1 8.0
800 mg NaCl/L, Conductivity
{umhos/cm) 1533 1740 1734
corere | zsl e | W3 | s | e | 280
pH (S.U) 3.493 Q.10 8.5 8,24 .l 19,12
DO (mg/L) .Y 3.8 o { 8.1 8.0
1000 mg NaCVL ] Conductivity
(umhos/cm) 202k 204 2131
T -
(oecl;’p erature 25.1 244 23 | = Ut | 250
PH (S.U) 3498 8.14 8.14 32 a3 24D
DO (mg/L) 1.3 3.7) o 8. V.2 8.2
1200 mg NaCVL | Conductivity
(umhos/cm) 2448 2432 244y
T
(og;lperature %, 244 2.3 2.1 24.6
pH (S.U) J.4p 8.13 gid 9.21 8.1
DO (mg/L) ‘l-qsq - & J.o . YA
1400 mg NaCl/L  { Conductivity 2
(pmhos/cm) 2612 2796
e e | W9 | 93| w0 |24 |20
Initial Final Initial Final Initial Final

10000
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CdNaCICR Test Number: fg

Day
Concentration Parameter 3 4 5
pH (S.U.) 6.20 [ 8.2d4 | 2.4F [8.9 8.20 | 8,19 845 | 8.0
DO (mg/L) 8.2 . O . 3 .0 3. 3,
CONTROL Conductivit
l (punh:s/clm)y 297 207 303 z494
Alkalinity
(mg CaCOy/L) \
Hardness
(mg CaCO+/L)
Temperature
pH (SU) é.15 %20 | 8.1% |g.il B 3.2
DO (mg/L) 249 8:3 8.2 YA 8.1 q
600 mg NaClL Conductivit —
) (pmh:s/c;r‘:)y [d2e 1435 1345
T
(°g;‘pmmre MY | .p 4.1 2s.| 2q.2. | 244
pH(SU) 8.4 8.22 8.12 8.1k 8.13 8.12
DO (mg/L) 8.0 £.3 8.2 . 8.2 .0
800 mg NaClVL Conductivity
(umhos/cm) 1354 1334 241
T t
ol L WY fags | wa e | ] oy | 242 |2
pH (S.U.) 8.3 $.23 2.4 | 8,15 8.\, g.14 laly 8.1
DO (mg/L) g.] 83 ) 8, 1.9 9.0 g.0
1000 mg NaCl/L | Conductivity
(pmhos/cm) 2059 2062 2037 2003
Temperature
°C) 24y | 2dg | FT | ma e | gy | 2T |y
pH (S.U) 8.12 8.23 A0 | 8,15 8.1 | 8.2 3.3 8.1
DO (mg/L) 8.2 8.3 a.2 8.2 62 | 3.0 8.0 8.4
1200 NaCl/L Conductivit :
e (p(::hgs/clr:)y 2435 z4499 2408 253
Temperatur
o) “l Wy fee | 247 |t | qun | Wy | T | 244
pH (8.U.) 8.1Z 8.2z | .10 |8, 0 2,12 8.1l B.iz | 3.06
DO (mg/L) 8.3 8.5 M 9, 1.0 2.0 .3
1400 mg NaCVL | Conductivity
(umhos/cm) 2229 2743 232 2019
T t
ol el e | e | T | S e |y | 24 | 24
Initial Final Initial Final Initial Final Initial Final




