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

January 9, 2002

State of Tennessee

Department of Environment and Conservation
Division of Water Pollution Control

401 Church Street, 6th Floor Annex
Nashville, Tennessee 37243-1534

Attention: Ms. Evelyn Haskin, Enforcement & Compliance

Dear Ms. Haskin:

TENNESSEE VALLEY AUTHORITY - DISCHARGE MONITORING REPORT FOR

SEQUOYAH_NUCLEAR PLANT (SQN)

Please find enclosed the Discharge Monitoring Report (DMR) of December 2001 for
SQN. Please contact me at (423) 843-6700 if you have any questions or comments.

Sincerely,

) : / v
Diedre B. Nida ,
Environmental Supervisor
Signatory Authority

for Richard T. Purcell

Vice President

Sequoyah Nuclear Plant

Enclosures: 2 (original & copy)
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



Name__ T\ﬁ\ - SEQUO_!A_H_NUCILE_AE.PLAET_ o DISgl-:;;)RGE MONITORING REPORT (1(;;\;;1/ % (SUBR 01) OMB No. 2040-0004 ‘
Adgress _BOX2000 . A ' Approval expires 05-31-98
T T ONEROFFICESB-2AY . . TNQ026450 101 G F - FINAL
e ___SODDY-DAISY _ TN37384 PERMIT NUMBER DISCHARGE NUMBER | DIFFUSER DISCHARGE
Faclity  __TVA-SEQUOYAH NUCLEARPIANT ;
Location HAMILTONCQUNTY . MONITORING PERIQ EFFLUENT
YEAR | MO _| DAY YEAR | MO | DAY ”
* NODISCHARGE [ | **
ATIN: Dledre B. Nida From| 01 | 12 | 01 | To| 01 | 12 | 31 NOTE: Froad instructions ber N
(20:21)__(22:00)_ (24:25) (26:27)__(28:9) _(30:31) : Read instrustions before completing this form.
PARAMETER (3CardOnly  QUANTITY OR LOADING 4 Card Only QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
(46-53) (54-60) (38-45) (46-53) £64-01), EX CF TYPE
(32:37) AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS | 65 e | ©970)
TEMPERATURE, WATER DEG. SAMPLE - [P .- [ [ 17.7 0 0 31 /31 MODELD
CENTIGRADE MEASUREMENT s
00010 Z 0 O FERMIT e DEG. C. ‘| SEE . | GKREQ
INSTREAM MONITORING IBENEL ‘, | PERMIT|
TEMPERATURE, WATER DEG. SAMPLE Hkoxknx Awerkens " ek | koo , 0 | 31/31 {RCORDR
CENTIGRADE MEASUREMENT (04) o
00010 1 0 O IERO DEG. C. 17-SEE" | CKREQ
EFFLUENT GROSS VALUE hickes : AILY | PERMIT | -~
PH SAMPLE rkARRKK N . FkAI RNk 8/31 GRAB
MEASUREMENT * 73 7.8 (12 0
00400 1 0 O ERMIT s suU - V}IEEKLY GRAB
EFFLUENT GROSS VALUE ga@‘%&M : INIMU e e
SOLIDS, TOTAL SUSPENDED SAMPLE wkkdhAk bbbl . fobciuiabeiuald ' 8 0 4/31 | GRAB
MEASUREMENT (19) ‘
00530 1 0 O MG/L WEEKLY | GRAB
EFFLUENT GROSS VALUE My e Sy
OIL AND GREASE SAMPLE PR Wk dekk koK . 0 4131 GRAB
MEASUREMENT a9 :
00556 1 0 O °ER] MG/L WEEKLY | GRAB
EFFLUENT GROSS VALUE FOUR : g _
FLOW, IN CONDUIT OR THRU SAMPLE R RN 1622 EaRRFRES kkkarns HkRARR R . 0 | 31/31 |RCORDR
TREATMENT PLANT MEASUREMENT (03)
50050 1 0 O MGD w1 L CONTIN. |[RCORDR
EFFLUENT GROSS VALUE LY : fuous o
CHLORINE, TOTAL RESIDUAL SAMPLE dkkkkkkk iekehiabbaialel " Fhkkkkkk 0 41731 GRAB
‘ 4 MEASUREMENT (a9 ‘
50060 1 0 O 770,058 | MaL WEEK: | CALCTD
EFFLUENT GROSS VALUE T INST MAX DAYS
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER | CERTIFY UNDER PENALTY OF LAW THAT | HAVE PERSONALLY EXAMINED AND AM ) TELEPHONE DATE
FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN; AND BASED ON MY INQUIRY ; J W O- / 72 é)
Richard T. Purcelt OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE S AL S
INFORMATION, | BELIEVE THE SUBMITTED INFORMATION 1S TRUE, ACCURATE AND ; ;
Site Vi . COMPLETE. | AM AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING Environmental Supervisor 423 843-6700 | 02 | 01 | 10
ite Vice President FALSE INFORMATION, INCLUDING THE POSSIBILITY OF FINE AND IMPRISONMENT. SEE SIGNATURE OF PRINCIPAL EXECUTIVE
18 U.S.C. §1001 AND 33 U.S.C. §1319. (Penalties under these statutes may include fines up to
TYPED OR PRINTED $10,000 and or maximum imprisonment of belwean 6 months and 5 years.) OFFICER OR AUTHORIZED AGENT ?E)E[; 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 0.0256mg/L--limit 0.100mg/L) 2. CL-363 {max. calc. conc. was 0.008mg/L--

222/PCL-401 (max. calc. conc. was 0.02mg/L-limit 0.100mg/L)

limit 0.100mg/L) 3. PCL-

EPA Form 3320-1 (08-95)

Pravious editions may not ba used. .

(REPLACES EPA FORM T-40 WHICH MAY NOT BE USED)
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TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (Ui} g (SUBR 01) OMB No. 2040-0004

'7?3&2; S (2:18) a7:19) Approval expires 05-31-98
. 31-
o — TN0026450 101 G_| F-FiNAL e
o ___SODDY-DAISY _ IN37384 . _ __ PERMIT NUMBER DISCHARGE NUMBER | DIFFUSER DISCHARGE
Facility _ _TVA - SEQUOYAH NUCLEARPIANT . __ EFFLUENT
Location _HAMILTONCOUNTY . _ MONITORING PERIO FLUEN
YEAR MO DAY. YEAR MO DAY .
. =+ NO DISCHARGE [ ] e
ATIN: Dledre B. Nida From| 01 | 12 | 01 | To| 01 | 12 | 31 o .
o1y (2203) (26.25) (60Ty (2829)_(ALAL) NOTE: Read instructions before completing this form.
PARAMETER (3Card Only  QUANTITY OR LOADING 4 Card Only QUALITY OR CONCENTRATION NO. [FREQUENCY | SAMPLE
(46-53) (54-61) (38-45) (46-53) _(54-61) EX OF TYPE
. ANALYSIS
(32-37) AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS | o ool “lonstn 69-70)
TEMPERATURE - C, RATE oF SAMPLE AhkkIKKhK Kk ko okokdok " kkkkkkkk kkkkkkkk ) 03 04 0 3] / 3] CALCTD
CHANGE MEASUREMENT | (04)
82234 1 0 O B DEG.C. | | .  |CALCTD
EFFLUENT GROSS VALUE o : i SR R i ' B o
TEMP. DIFF. BETWEEN SAMP. & SAMPLE wrioreae . 27 04 o | 31/31 |CALCTD
UPSTRM DEG.C MEASUREMENT 08 | ‘
00016 1 0 O IRCRERMITAR . DEG.C. | - S | GALGTD
EFFLUENT GROSS VALUE s RS
SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

KkkkhRhk [ w <0.2 <0.2 <0.2 9) 0 1/31 GRAB

BORON, TOTAL
01022 1 0 O MGL | .| | GRAB
EFFLUENT GROSS VALUE ‘ S :
SAMPLE
MEASUREMENT
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER | CERTIFY UNDER PENALTY OF LAW THAT | HAVE PERSONALLY EXAMINED AND AM =~ i 7 TELEPHONE DATE
[FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN; AND BASED ON MY INQUIRY CZ 6 // J
Richard T. Purcell OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE A2 A e,
INFORMATION, | BELIEVE THE SUBMITTED INFORMATION IS TRUE, ACCURATE AND Environmental Supervisor
- d COMPLETE. | AM AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING 423 843-6700 02 01 10
Site Vice President FALSE INFORMATION, INCLUDING THE POSSIBILITY OF FINE AND IMPRISONMENT. SEE [ SIGNATURE OF PRINCIPAL EXECUTIVE
! 18 U.S.C. §1001 AND 33 U.S.C. §1319. (Penalties under these statutes may include fines up to
TYPED OR PRINTED $10,000 and or maximum imprisonment of between 6 months and 5 years.) OFFICER OR AUTHORIZED AGENT ?I;%\F NUMBER YEAR[ MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Referenge all attachments here) '
CCW data for December 2001 is attached.

EPA Form 3320-1 (08-95) " Previous editions may not be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED) " Page2of 2




CCW Data for December 2001

CCW CHANNEL
DATE DIESEL RANGE TOTAL PETROLEUM - COMMENTS
ORGANICS HYDROCARBONS
(mg/L) (mg/L)
12/05/01 <01 <1
12M19/01 - 0.6 << Backup samples sent to the lab for DRO.

CCW TRENCH DISCHARGE

DATE DIESEL RANGE TOTAL PETROLEUM ‘ COMMENTS
ORGANICS HYDROCARBONS
(mg/L) {(mg/L)
12/05/01 0.67 <1 :
12/19/01 0.51 <1 Backup samples sent to the lab for DRO.

Page 1
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PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different)
Name TVA - SEQUOYAH NUCLEAR PLANT

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

DISCHARGE MONITORING REPORT  (DMR)
2-16) % (SUBRO1) OMB No. 2040-0004

1

(17-19) . .
Approval expires 05-31-98

T ONIEROFFICESB-2AY_ __ __ _ _ . TN0026450 101 T F - FINAL
o ___SODDY-DAISY _ IN37384__ _ __ __ _ . __ PERMIT NUMBER DISCHARGE NUMBER | DIFFUSER DISCHARGE
Focility  _TVA - SEQUOYAH NUCLEARPLANT
Location HAMILTONCOUNTY MONITORING PERIO . EFFLUENT :
YEAR | MO L DAY EAR | MO | DAY
ATIN: Diedre B. Nida From| 01 | 10 | 01 | To| o1 | 12 | 31 NO DISCHARGE L o
(20:01Y (99-9)._(24:95) D89T). (2829 (30:A1) NOTE: Read instructions before completing this form.
PARAMETER (3Card Only  QUANTITY OR LOADING 4 Card Only QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
(46-53) (54-61) (38-45) (46-53) (54:61) EX CF TYPE
(32:37) AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS | o ol “aacor | o0y
IC25 STATRE 7DAY CHR SAMPLE bbb Hackkkkx a >100 il kol 23) 0 1/92 GRAB

CERIODAPHNIA
TRP3B 1+ 0 0

MEASUREMENT

wkkk

IPERCENT| . | QUART-.| GRAB

EFFLUENT GROSS VALUE ( i NIMUM: T S e D e ERLY oA
1C25 STATRE 7DAY CHR SAMPLE Kkdekkkkk FRRkNRAR - . Kk Ahh AN KRkKRKKAR / |
PIMEPHALES MEASUREMENT INVGL) D 2% / G2 |GAAZ
TRPEC 1 0 0 .7 PERMIT: 43,9 |- st | ey o IPERCENT QUART- | GRAB
EFFLUENT GROSS VALUE : REQUIBEMENT. B I SRR E e ERLY :
SAMPLE
MEASUREMENT

SAMPL.
MEASUREMENT

TSAMPLE
MEASUREMENT

PERMIT.

REQUIREMEN

iy Y

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

CHIPERMIT:

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Richard T. Purcell

Site Vice President

TYPED OR PRINTED

| CERTIFY UNDER PENALTY OF LAW THAT | HAVE PERSONALLY EXAMINED AND AM
FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN; AND BASED ON MY INQUIRY
OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE
INFORMATION, | BELIEVE THE SUBMITTED INFORMATION 1S TRUE, ACCURATE AND
COMPLETE. | AM AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING
FALSE INFORMATION, INCLUDING THE POSSIBILITY OF FINE AND IMPRISONMENT. SEE
18 U.S.C. §1001 AND 33 U.S.C. §1319. (Penalties under these statutes may include fines up to

$10,000 and or maximum imprisonment of batween & months and 5 years.)

49/{; di /3 ) //;Q( TELEPHONE DAIE

Environmental Supervisor 423 843-6700 02 | o1 10

SIGNATURE OF PRINCIPAL EXECUTIVE

OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO [ DAY
CQODF

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here)
Toxicity was sampled from 11/25 to 11/30. The e

st was terminated due to a Fed-Ex dslivery error. Toxicity was sampled 12/9 to 12/14. The test results were determined to be invalid. A repeat test was

initiated from 1/2 to 1/7. The follow-up test resuits will be reported within 30 days of test invalidation, according to the permit requirements. A detailed explanation and the report are attached.

EPA Form 3320-1 (08-95) Pravious editions may not be used.

(REPLACES EPA FORM T-40 WHICH MAY NOT BE USED) Page 1 of 1




PERMITTEE NAME/ADDRESS  (Include Facility Name/L.ocation if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved. '
Nome_ _TVA - SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT 2R} % 5y 01) OMSB No. 2040-0004
Adagess BOX2000 . - - Approval expires 05-31 -98
 _ONIEROFFICESB-2AY_ . TN0026450 103 G F - FINAL
o ___SODDY-DAISY __IN37384 PERMIT NUMBER DISCHARGE NUMBER | LOW VOL. WASTE TREATMENT POND
Eacility_ _TYA - SEQUOYAH NUCIEARPLANT _ EFFLUENT
Location_ HAMLTONCQUNTY . . __ MONITORING PERIQ
EaR | MO L DAY YEAR | MO | DAY
“** NO DISCHARGE [ ] bl
ATIN: Diedre B. Nida From| 01 |12 | 01 | To{ 01 | 12 | 31 o .
001 (2900 (24.05) PN NOTE: Read instructions before completing this form.
PARAMETER (3CardOnly  QUANTITY OR LOADING 4 Cord Only QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
(46-53) (54-61) (38-45) {4653 (54:61) EX OF TYPE
= . ANALYSIS
(32-37) AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ) o 63| “(oa06) (©9-70)
PH SAMPLE [FRAr— [ . ) AR 13 /31 GRAB
MEASUREMENT ¥ 7.0 8.7 (12) Y /
00400 1 O O * 2 ' e L 9,0 e su THREE/ | GRAB
EFFLUENT GROSS VALUE ; ~MINIMUM ! 2 T MAXIMUM: WEEK |
SOLIDS, TOTAL SUSPENDED SAMPLE ‘ bslolobolobel 4 /31 GRAB
MEASUREMENT 98 132 (26) 10 13 a9 0 / -
00530 1 0 O LBS/DY 100 - MG/L WEEKLY | - GRAB
EFFLUENT GROSS VALUE IRED J. 'AVG"| DAILY MX: -
OIL AND GREASE SAMPLE *hkkkdkk ' 4 GRAB
MEASUREMENT <50 <52 (26) <5 . <5 a9 | O 131
00556 1 O O LBS/DY MGIL  [v) GRAB'
EFFLUENT GROSS VALUE v P SRR
FLOW, IN CONDUIT OR THRU (03) Kkkkkkkk PrYTTTEN [PR— .. 0 TOTAL
TREATMENT PLANT .
50050 1 0 0 MGD " DAILY | TOTAL
EFFLUENT GROSS VALUE
SAMPLE
MEASUREMENT
SAMPLE
MEASUREMENT
SAMPLE
MEASUREMENT
Y
| CERTIFY UNDER PENALTY OF LAW THAT | HAVE PERSONALLY EXAMINED AND AM -
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN; AND BASED ON MY INQUIRY ( ' P / TELEF"HONE DATE
Richard T. Purcell OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE Ve /{/g 7 - / /{ =R
INFORMATION, | BELIEVE THE SUBMITTED INFORMATION IS TRUE, ACCURATE.AND g i
Environmental Supervisor 423 843-6700 02 01 10

Site Vice President

COMPLETE. | AM AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING
FALSE INFORMATION, INCLUDING THE POSSIBILITY OF FINE AND IMPRISONMENT. SEE

SIGNATURE OF PRINCIPAL EXECUTIVE

18 U.S.C. §1001 AND 33 U.5.C. §1319. (Penalties under these statutes may include fines up to
TYPED OR PRINTED $10,000 and or maximum imprisonment of between 6 months and 5 years.) OFFICER OR AUTHORIZED AGENT (/EI(Q)ES\E NUMBER YEAR| MO [ DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here)
Pravious editions may not be used. . {REPLACES EPA FORM T-40 WHICH MAY NOT BE USED) Page 1 of 1

EPA Form 3320-1 (08-95)




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved. |
Nome,_ _WALSEQEO_Y@ELEEA_EEA_NT_ L DIS(C;H]:)RGE MONITORING REPORT (1(701/\;1;?) ") (SUBR 01) OMB No. 2040-0004
Address _BOX2000 _ . _ . __ Approval expires 05-31-98
. _(NTEROFRICESB-2AY __ _ _ _ _ _ .. TN0026450 107 G F - FINAL
 ____ _SODDY-DAlSY _ IN37384 _ _ . ___ PERMIT NUMBER DISCHARGE NUMBER | METAL CLEANING WASTE POND
Facilitv_ _TVA - SEQUOYAHNUCIEARPLANT EFFLUENT
Location HAMIWTONCOUNTY MONITORING PERIO
YEAR | MQ | DAY YEAR | MO | DAY
“** NO DISCHARGE -X
ATIN: Dledre B. Nida From| 01 | 12 { 01 | To|[ 01 | 12 | 31 o i
2021) (2223 (2425 (262TL (2500) (ALAL NOTE: Read instructions before completing this form.
PARAMETER (3Card Only ~ QUANTITY OR LOADING 4 Cord Only QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
(46-53) (54-61) (38-45) (46-53) (54-61) EX OF TYPE
. ANALYSIS
(32:37) AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS | el “(oae0) €010
PH SAMPLE (32222221 KRRKRKRKK " PP T T LY
MEASUREMENT 2
00400 1 0 O su “DAILY | 'GRAB
EFFLUENT GROSS VALUE : , w S|
PHOSPHORUS, TOTAL (As p) SAMPLE AARKATNK Fhkkkkkk . TkkhRRKK AkkKE KK
MEASUREMENT a9
00665 1 0 0 i MG/L DAILY | COMP-8
EFFLUENT GROSS VALUE e o :
SOLIDS, TOTAL SUSPENDED SAMPLE Fdekkkkdk Rkkkkdkk -
MEASUREMENT - (19)
00530 1 0 0 FER] MG/L DAILY." | COMP-8
EFFLUENT GROSS VALUE HAIRENE e o fo
OIL AND GREASE SAMPLE e o [PaP—— [
MEASUREMENT a9 _
00556 1 0 O ea MGJ/L DAILY |. GRAB
EFFLUENT GROSS VALUE ! Lo
COPPER, TOTAL (AS CU) SAMPLE Rk k kKK [P . [P ok k kA kKK
MEASUREMENT (19
01042 1 0 0 b akkkaa TR U ISR I £ MG/L DAILY | COMP-8
EFFLUENT GROSS VALUE = DAILY MX
lRON, TOTAL (AS FE) *kwk kW hh KARKKIRKK - *hkkkkRkKkK dikkkdokk (]9)
01045 1 0 0 10700 0| MG DAILY - | COMP-8
EFFLUENT GROSS VALUE e EhE e  DAILY MX. '
FLOW, IN CONDUIT OR THRU SAMPLE 03) dokkok ok hok X Rk KA KK Pan—— o
TREATMENT PLANT MEASUREMENT ( ,
50050 1 0 O MGD ; ‘DAILY | CALCTD
EFFLUENT GROSS VALUE et ' '
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER || CERTIFY UNDER PENALTY OF LAW THAT | HAVE PERSONALLY EXAMINED AND AM /(\ - . . TELEPHONE DATE
FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN; AND BASED ON MY INQUIRY / 6 - / J
Richard T. Purcell OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE ,é{ W - e i
INFORMATION, | BELIEVE THE SUBMITTED INFORMATION IS TRUE, ACCURATE AND Environmental Supervisor
. . . COMPLETE. | AM AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING p 423 843-6700 02 o1 10
Site Vice President FALSE INFORMATION, INCLUDING THE POSSIBILITY OF FINE AND IMPRISONMENT. SEE
! 18 U.S.C. §1001 AND 33 U.S.C. §1319. (Penalties under these statutes may include lines up to SlG"NATURE OF PRINCIPAL EXECUTIVE AREA
TYPED OR PRINTED $10,000 and or maximum imprisonment of between 6 months and 5 years.) OFFICER OR AUTHORIZED AGENT A ()l;\E NUMBER YEAR] MO | DAY

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

EPA Form 3320-1 (08-95) Pravious editions may not be used.

(REPLACES EPA FORM T-40 WHICH MAY NOT BE USED)

Page 1 of 1




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDiS) MAJOR Form Approved.
Nome_ _TVA - SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (D) % g\ o) OMB No, 20400004
Adsgess _BOX2000 . Approval expires 05-31-98
_ _(NIEROFFICESB-2AY . .. TN0026450 110 G F - FINAL
e ___SCDDY-DAISY __ IN37384__ __ _ __ __ __ PERMIT NUMBER DISCHARGE NUMBER | RECYCLED COOLING WATER
Foclity _ _TVA -SEQUOYAH NUCIEARPIANT . __ ' EFFLUENT '
tocation_ HAMWONGCQUNY MONITORING PERIO
YEAR | MO | DAY YEAR | MO | DAY .
** NO DISCHARGE
ATIN: Dledre 8. Nida From{ 01 [ 12 { 01 | To[ 01 | 12 | 31 o .
o001 (90-0%_(24.25) (0607 _(28-29)_(30-31) NOTE: Read instructions before completing this form.
PARAMETER (3Card Only  QUANTITY OR LOADING 4 Cord Only QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
(46-53) (54-61) (38-45} (46-53) (54:61) | EX OF TYPE
(32:37) AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS | o sl “Ras® | s00)
PH SAMPLE Kk kKR hKE dhkkkkkk - *hk A hkkk
MEASUREMENT 2
00400 1 0 O e 6.0 su DAILY- .| GRAB
EFFLUENT GROSS VALUE Al i ¥ SMINIMUM. o} st o N
SOLIDS, TOTAL SUSPENDED SAMPLE Ak kkkk kK Hkhkkokkh - AR kKK RK *kokkkkkk vy
MEASUREMENT a9
00530 1 0 O T Ak ek BRI e Rl IR T MG/L DAILY | GRAB
EFFLUENT GROSS VALUE i o : ERD B DAILY MX
OIL AND GREASE SAMPLE Rk Ak Ty o Kk Kk Ak Ty
MEASUREMENT (19
00556 1 0 O MG/L DAILY | “GRAB -
EFFLUENT GROSS VALUE : ’ : R SRR
COPPER, TOTAL (AS CU) SAMPLE Fokkkkkkk *kkkkkokk " *kdkokokkokk hkkkNhh K
MEASUREMENT . a9 _
01042 1 0 O ok 3 DNLY. GRAB
EFFLUENT GROSS VALUE '
IRON, TOTAL (AS FE) SAMPLE *okkhkkkk Hokokokk ok ko " *kkk K kkk LE 1222
MEASUREMENT a9
01045 1 0 O e et 10 0| men DAILY | GRAB
EFFLUENT GROSS VALUE : T R DAILY MX :
PHOSPHORUS, TOTAL (AS p) SAMPLE KRRk KAKK Kk kkkhkk " *kkkkKkKk *khkkkkk
MEASUREMENT (19
00665 1 0 O RER mr— MGIL DALY | GRAB
EFFLUENT GROSS VALUE L N i B v
FLOW, IN CONDUIT OR THRU SAMPLE khkkkkhhd Fokkk ok kk KRR RKKK K e
TREATMENT PLANT MEASUREMENT (03)
50050 1 0 O MGD SRR DAILY | GRAB
EFFLUENT GROSS VALUE e 5 S 1 , 
A 4
| CERTIFY UNDER PENALTY OF LAW THAT | HAVE PERSONALLY EXAMINED AND AM ; -
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN; AND BASED ON MY INQUIRY /y j {p 5 ./ /é & TELEPHONE DATE
Richard T. Purcell OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE AL 7 ,
INFORMATION, | BELIEVE THE SUBMITTED INFORMATION IS TRUE, ACCURATE AND Environmental Supervisor
. . . COMPLETE. | AM AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING 423 843-6700 ‘| 02 01 10
Site Vice President FALSE INFORMATION, INCLUDING THE POSSIBILITY OF FINE AND IMPRISONMENT. SEE [ SIGNATURE OF PRINCIPAL EXECUTIVE
18 U.S.C. §1001 AND 33 U.S.C. §1319. (Penalties under these statutes may-include fines up 10
TYPED OR PRINTED 510,000 and or maximum imprisonment of between 6 months and 5 years.) OFFICER OR AUTHORIZED AGENT ?‘(?f[;\ﬁ NUMBER YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here)
No Discharge this Period
EPA Form 3320-1 (08-95) Pravious editions may not be used. . (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED) Page 1 of 1




- uo E DISCHARGE MONITURING HEFURL  (Liviy . .
Nome._ }T‘g;(‘_SEQ_ OYAH NUCLEARPLANT 210) (17:19) (SUBR 01) s
Addrass _BOX 20 2000 _ ) g pproval expires 05-31-
P T NIEROFFICESB2A_ TN0026450 118 G F - FINAL
. _SODDY-DAISY _ IN37384__ _ _ _ .. PERMIT NUMBER DISCHARGE NUMBER | WASTEWATER & STORM WATER
Focility_ __TVA - SEQUOYAH NUCIEARPIANT . __ EFFLUENT
location HAMITONCQUNTY . MONITORING PERIO
YEAR | MO | DAY YEAR [ MO ! DAY .
*** NO DISCHARGE -XX
ATIN: Dledre B. Nida From| 01 | 12 j 01 | To{ 01 | 12 | 31 o o
oLy (29-9%) (24.25) (06.27y_(28:29) _(axal) NOTE: Read instructions before completing this form.
PARAMETER (3CardOnly  QUANTITY OR LOADING 4 Cord Only QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
(46-53) (54-61) (38-45) (46-53) (54-61) EX OFf TYPE
(32-37) AVERAGE MAXIMUM UNIS MINIMUM_ . AVERAGE MAXIMUM UNITS | o3 s | 910
OXYGEN, DISSOLVED (DO) SAMPLE Rhhkk koK hhkk kK - LA L L] ARRIHRNK
MEASUREMENT ' a9
00300 1 0 O MGI/L TWICE/ | GRAB
EFFLUENT GROSS VALUE S s WEEK Cd
SOLIDS, TOTAL SUSPENDED e w R e 19) K
00530 1 0 0 b , MG/L TWICE/ | GRAB
EFFLUENT GROSS VALUE 1 R "DAILY MX WEEK
SOL'DS, SETI'LEABLE SAMPLE AARkAKKKK AKKKKKKK . KRR RKAKK
MEASUREMENT ‘ (25)
00545 1 0 O PERMIT S wa e ML “"ONCE/ | GRAB
EFFLUENT GROSS VALUE AEGUIREMENT | , DAILY MX MONTH
FLOW, IN CONDUIT OR THRU SAMPLE Hekkeonk Hhakh mennany -
TREATMENT PLANT MEASUREMENT (03) ' ‘
50050 1 0 O V%2 RERMIT MGD T wees . ONCE/ | CALCTD
EFFLUENT GROSS VALUE - S BATCH
SAMPLE
MEASUREMENT
SARERMITL )
“REQUIREMENT -
SAMPLE
MEASUREMENT
o PERMIT. : K
- REQUIREMENT }
SAMPLE !
MEASUREMENT
| CERTIFY UNDER PENALTY OF LAW THAT | HAVE PERSONALLY EXAMINED AND AM =~ 7 .
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN; AND BASED ON MY INQUIRY /& { z’(QU’/(_/) . //{9< TELEPHONE DATE
Richard T. Purcell OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE .
INFORMATION, | BELIEVE THE SUBMITTED INFORMATION IS TRUE, ACCURATE AND ; ;
Site Vi , COMPLETE. | AM AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING Environmental Supervisor 423 843-6700 |02 | 01 | 10
ite Vice President FALSE INFORMATION, INCLUDING THE POSSIBILITY OF FINE AND IMPRISONMENT. SEE SIGNATURE OF PRINCIPAL EXECUTIVE '
' 18 U.S.C. §1001 AND 33 U.S.C. §1318. (Penalties under ifiese statutes may include fines up to
TYPED OR PRINTED $10,000 and or maximum imprisonment of between 6 months and § years.) ' OFFICER OR AUTHORIZED AGENT ?ffg;__ NUMBER YEAR( MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here)
During this reporting period, there has been no flow from the Dredge Pond other than that resulting from rainfall. No Discharge this Period
EPA Form 3320-1 (08-95) Previous editions may not be used, (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED) Page 1 of 1
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January §, 2002
Diedre B. Nida, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT NO.
TN0026450, NOVEMBER AND DECEMBER 2001

Attached are two copies of the subject report for submission to the state of Tennessee with the DMR
package. The report provides results of compliance testing using daphnids only due to invalidation of the
concurrent fathead minnow test. [ have also included a copy of the report for your records.

SQN Outfall 101 samples collected December 9-14 were not toxic to daphnids (ICss value > 43.9
percent). Although the fathead minnow test "passed” using either point estimate or hypothesis test
statistical analyses (i.e., [Cy5 = 75 percent and NOEC = 100 percent), the test had low statistical
sensitivity due to the anomalous dose response and highly variable survival among replicates
within treatments. which appeared to be related to the intake water (intake survival = 40 percent).
Exposure of fathead minnows to intake samples resulted in statistically significant reductions for
both survival and growth. No intake toxicity to daphnids was demonstrated.

Permit language allowing data review according to current EPA procedures showed that the point
estimate ([C23) was the correct test endpoint for compliance determination, but that the percent
minimum significant difference for the test exceeded the EPA recommended range for test
sensitivity. Using this rationale, the test was ruled invalid and a repeat test was initiated January 4,
2002. Since results from the December test showed symptoms typical of pathogen interference
associated with the intake water, the follow-up test also includes a parallel test using samples
treated by exposure to UV light to eliminate pathogen interference, if present. Bench sheets from
the invalid test are presented in Appendix E. The follow-up tests will be reported within 30 days
of test invalidation. according to the permit requirements. Test invalidation and follow-up test
schedule were agrees upon in email and phone messages between Jennifer Moses, TVA, and Chris
Moran, TDEC, on December 20 and 21, 2001.

4
The first attempt to conduct SQN fourth quarter biomonitoring was initiated on November 27,
2001. These tests were terminated on December 1 (Day 4) due to failure by FedEx to deliver
weekend samples. Bench sheets for these tests are presented in Appendix F.

Call me at (256) 386-2755 if you have any questions or comments following your review of the report.
Cotbes 2R ox

Cynthia L. Russell
Biologist
Environmental Engineering Services- West

CEB 3A-M

Attachment
cc (Attachment):
Files, ER&TA, CEB 1B-M
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TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION/EXECUTIVE SUMMARY

D
2)
4)
. 5)
6)
8)
10)

11

12)

14)

15)

16)

17)

18)
20)

21)

Facility/Discharger: Sequovah Nuclear Plant/TVA  Report Date: January 8. 2002

County/State: Hamilton/Tennessee ' 3) NPDES Permit #: TN0026450

Type of Facility: Nuclear-fueled electric generating plant

Design Flow (MGD): 3,266

Receiving Stream: Tennessee River (TRM 483.6) 7) 1Q20: 2.992.4

Outfall Tested: 101 9) Dates Sampled: December 9-14. 2001

Flow on day(s) sampled (MGD): 1600, 1605, 1599, 1598. 1605. 1589

Pertinent site conditions: No unusual conditions reported.*

Test Dates: December 10-17. 2001 13) 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

Permit Limit Endpoint (%): Outfall 101  [Cys=43.9

Test Results (%): Outfall 101 .

Pimephales promelas ICys = Test Invalid (See Appendix E}
Ceriodaphnia dubia 1Cy5>100

Facility Contact: Diedre B. Nida 19) Phone #: (423) 843-6700

Consultant/Testing Lab Name: S&ME Inc.

Lab Contact: Leira S. Douthat Phone #: (865)-970-0003

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

*Production/operation data will be provided in the event toxicity exceeds permit limits/upon request.
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23) Notes: SQN Outfall 101 samples collected December 9-14 were not toxic to daphnids (IC,s value >
43.9 percent). Although the fathead minnow test "passed" using either point estimate or hypothesis test
statistical analyses (i.e., ICy5 = 75 percent and NOEC = 100 percent), the test had low statistical
sensitivity due to the anomalous dose response and highly variable survival among replicates within
treatments, which appeared to be related to the intake water (intake survival = 40 percent). Exposure of
fathead minnows to intake samples resulted in statistically significant reductions for both survival and
growth. No intake toxicity to daphnids was demonstrated.

Permit language allowing data review according to current EPA procedures showed that the point
estimate (IC25) was the correct test endpoint for compliance determination, but that the percent
minimum significant difference for the test exceeded the EPA recommended range for test sensitivity.
Using this rationale, the test was ruled invalid and a repeat test was initiated J anuary 4, 2002. Since
results from the December test showed symptoms typical of pathogen interference associated with the
intake water, the follow-up test also includes a parallel test using samples treated by exposure to UV
light to eliminate pathogen interference, if present. Bench sheets from the invalid test are presented in
Appendix E. The follow-up tests will be reported within 30 days of test invalidation, according to the
permit requirements. Test invalidation and follow-up test schedule were agrees upon in email and phone
messages between Jennifer Moses, TVA, and Chris Moran, TDEC, on December 20 and 21, 2001.

The first attempt to conduct SQN fourth quarter biomonitoring was initiated on November 27, 2001.
These tests were terminated on December 1 (Day 4) due to failure by FedEx to deliver weekend samples.
Bench sheets for these tests are presented in Appendix F.
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METHODS SUMMARY
Samples

1) Sampling Point: Qutfall 101 and Intake

2) Sample Type: Composite

3) Sample Information:

Date/Time Date/Time Arrival [nitial Date/Time
[D Collected Received Temp. | TRC* Used By
(MM-DD/Time) (MM-DD/Time) (°C) (mg/L) (MM-DD/Time)

101 12/09-0922 to 12/10/1232 0.3 0.07 12-10/1430
12/10-0822 . 12-11/1500

Intake 12/09-0940 to 12/10/1232 0.5 0.13 12-10/1430
12/10-0840 12-11/1500

101 12/11-0909 to 12/12/1210 0.9 0.08 12-12/1445
12/12-0809 12-13/1415

Intake 12/11-0926 to 12/12/1210 1.4 0.06 . 12-12/1445
12/12-0826 . 12-13/1445

101 12/13-0826 to 12/14/1235 2.0 0.07 12-14/1330
12/14-0726 12-15/1330

12-16/1345

Intake 12/13-0841 to 12/14/1235 2.0 0.05 12-14/1330
12/14-0741 ' 12-15/1330
12-16/1345

*Total residual chlorine upon receipt.
4) Sample manipulation: Daily samples warmed to 25+1°C

Test Organisms

Pimephales promelas
1) Source: In-house Culture
2) Age: <24 hours

Ceriodaphnia dubia
4

In-house Culture

< 24 hours
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Test Method Summary (See Appendix A for additional information)

Pimephales promelas Ceriodaphnia dubia
1) Test Conditions N/A Static. renewal
2) Test Duration N/A Until at least 60% of control
females have 3 broods
' 3) Dilution/Control N/A o 20% Dilute minerals water
Water and trace minerals
4) Number Replicates N/A 10
5) Animals per Replicate  N/A 1
6) Test Initiation N/A 12-10-01/1430
(Date/Time) o (Date/Time)
7) Test Termination N/A 12-17-01/1500
- (Date/Time) (Date/Time)
8) Test Temperature Mean = N/A Mean = 24.7°C

(24.0°C-25.5°C)

9) Physical/Chemical Measurements: Hardness, alkalinity, total residual chlorine, and conductivity
were measured at the laboratory in each 100 percent sample. Daily temperatures were measured
in one replication per test concentration. Pre- and post-exposure test solutions were analyzed
daily for pH and dissolved oxygen.

10) Statistics: Toxcalc software Version 5.0 was used for statistical analyses. Test data were
reviewed for dose response, sensitivity, and validity following recent EPA guidance. [2] [3]



2) Results of a _ Ceriodaphnia

Chronic/ 7 day (3-brood) _ Toxicity Test

dubia /
(Genus) (Species) (Type/Duration)
Conducted 12/10/01 - 12/17/01 Using Effluent From Outfall  101.
(mm/dd/yy) (mm/dd/yy) (number)
Percent Surviving
Test Solutions (time intervals. used — days)

_ 1 2 3 4 ) 6 7
Control 100 100 100 100 100 100 100
10.98%Effluent 100 100 100 100 100 100 100
22.0% Effluent 100 100 100 100 100 100 100
43.9% Effluent 100 100 100 100 100 100 100
72.0% Effluent 100 100 100 100 100 100 100
100% Effluent 100 100 100 100 100 100 100
Intake 1000 100 100 100 100 100 100

Reproduction (# of young/female during test) Data

Test Solutions Replicates _
1 2 3 4 5 6 7 8 9 10 | Mean
Control 28 31 22 26 24 26 24 24 28 24| 257
10.98%Effluent | 26 25 26 22 20 24 28 22 24 24| 24.1
22.0% Effluent 30 24 30 23 28 28 28 23 29 25| 268
43.9% Effluent 3L 29 25 24 29 28 25 24 24 24 263
72.0% Effluent 24 27 29 27 22 23 24 23 23 23| 245
00%Effluent | 27 27 30 23 28 24 25 2 26 22| 253
(ntake 0 32 28 28 26 27 26 2’4 25| 260

Upper Limit NA
Lower Limit NA

1C>s Value: > 100%

95% Confidence Limits

Calculated TU Estimates i : <1.0 TUc¢

Permit Limit: 2.3 TUc

"NOTE: TUa = 100/LCso; TUc = 100/ ICys

REFERENCE TOXICANT TEST RESULTS (See Appendixes A and D)

L7

Species

Date

Time

Duration

Toxicant

Results (LCs¢/1Cys)

Ceriodaphnia dubia

12/10/10

1530

7 days

NaCl

1.117 mg/L NaCl




PHYSICAL/CHEMICAL SUMMARY

1) Analysis of Sequoyah Nuclear Plant Diffuser Discharge Concentrations of Total Residual Chlorine
2) Diffuser Discharge Concentrations of Chemicals Used to Control Growth of Microbiologically Induced

Bacteria and Asiatic Clams, During Toxicity Test Sampling

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

See Summary Tables in Appendix B

SUMMARY/CONCLUSIONS

L7

SQN Outfall 101 samples collected December 9-14 were not toxic to daphnids (ICys value > 43.9
percent). Although the fathead minnow test "passed" using either point estimate or hypothesis test
statistical analyses (i.e., ICy5 = 75 percent and NOEC = 100 percent), the test had low statistical
sensitivity due to the anomalous dose response and highly variable survival among replicates

* within treatments, which appeared to be related to the intake water (intake survival = 40 percent).

Exposure of fathead minnows to intake samples resulted in statistically significant reductions for
both survival and growth. No intake toxicity to daphnids was demonstrated.

Permit language allowing data review according to current EPA procedures showed that the point
estimate (IC25) was the correct test endpoint for compliance determination, but that the percent
minimum significant difference for the test exceeded the EPA recommended range for test sensitivity.
Using this rationale, the test was ruled invalid and a repeat test was initiated J anuary 4, 2002. Since
results from the December test showed symptoms typical of pathogen interference associated with the
intake water. the follow-up test also includes a parallel test using samples treated by exposure to UV
light to eliminate pathogen interference, if present. Bench sheets from the invalid test are presented in
Appendix E. The follow-up tests will be reported within 30 days of test invalidation, according to the
permit requirements. Test invalidation and follow-up test schedule were agrees upon in email and phone

messages between Jennifer Moses, TVA. and Chris Moran. TDEC. on December 20 and 21, 2001.
4



Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1) Pimephales promelas

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

2) Ceriodaphnia dubia

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

DEVIATIONS/MODIFICATIONS Td TEST PROTOCOL
1) Pimephales promelas |
None
2) Ceriodaphnia dubia

None

DEVIATIONS/MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST ORGANISMS
1) Pimephales promelas
None
2) Ceriodaphnia dubia

None

.



PHYSICAL AND CHEMICAL METHODS

.

D

2

6)

7)

8)

)

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

Instruments: All identification, service, and calibration information pertaining to S&MFE
laboratory instruments is recorded in calibration and maintenance log books.

Temperature was measured using a VWR Scientific digital NIST-traceable thermometer
according to S&ME SOP. [5]

Dissolved bxygen was measured using a YSI Dissolved Oxygen meter. The instrument was
calibrated and readings were made according to EPA Method 120.1.

The pH was measured using a VWR Scientific Symphony pH meter equipped with an Orion
combination electrode. The instrument was calibrated and readings were made according to
EPA Method 150.1.

Conductance was measured using an Orion conductivity meter. The instrument was
calibrated and readings were taken according to manufacturers instructions.

Alkalinity was measured using Standard Methods Titration Method 2320 B using 0.01 N HCl to an

endpoint pH of 4.5.

Hardness was measured using Standard Methods EDTA Titrimetric Method 2340 C or EPA.
Method 130.2. :

Total residual chlorine was determined using the DPD Ferrous Titrimetric Method with a _
Hach colorimetric kit.

QUALITY ASSURANCE - i

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



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

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

2) Standard Toxicant: Sodium Chloride and Potassium Chloride (NaCl and KClI crystalline)

3) Dilution Water Used: Moderately hard water for fathead minnows and 20 percent DMW
water for the Ceriodaphnia dubia.

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

REFERENCES

1) NPDES Permit No. TN0026450.

2) Methods Guidance and Recommendations for Whole Effluent T()xzczty (WET) Testing (40 CFR Part
[30). EPA §821-B-00-004 (July 2000).

3) Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications
Under the Nutional Pollutant Dischar ge System, EPA 833-R-00-003 (June 2000)

4) Lewis, P. A., D.J. Klemm, J. M. Lazorchak, T. J. Norberg-King, W. H. Peltier, M. A. Heber. Short-
Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater
Organisms, EPA/600/4-91/002 (July 1994).

5) S&ME Standard Operating Procedures. April, 2000.

LT
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Sequoyah Nuclear Plant Biomonitoring
December 10-17, 2001

~Appendix B

Diffuser Discharge Concentrations of Total Residual Chlorine,

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

And

Initial and Final Chemistry for Fathead Minnow 7-day and
Daphnid 3-brood Chronic Tests
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Table B-1. Analysis of Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Total Residual Chlorine*, December 10 — December 14, 2001

2001 Total Residual
Month Date Sample Type Chlorine
(meg/L)
December 10 Comp 0.08
December 12 Comp 0.0S
December 14 Comp - 0.08

*Towerbrom-960 (Oxidizing Biocide) 7% Sodium Bromide, 89% Sodium
Dichloroisocyanurate is utilized in the essential raw cooling water and in the raw
cooling water systems at SQN to control the growth of microbiologically
induced bacteria and Asiatic Clams. The treatment is necessary for adequate
cooling water flow, efficient heat exchange and corrosion prevention. The
injected chemical is diluted by the condenser cooling water flow as well as

from the flow from other sources.
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Table B-2. Sequoyah Nuclear Plant Diffuser (Oﬁtfall 101) Discharge Concentraﬁons of Chemicals Used

to Control Growth of Microbiologically Induced Bacteria and Asiatic Clams,
During Toxicity Test Sampling,

March 12, 1998-December 14, 2001

H-130M

Date Sodium Towerbrom |- PCL-222 PCL-401 CL-363 | Cuprostat-
hypochlorite ' v . PF

mg/L TRC mg/L TRC mg/L mg/L mg/L  |mg/L Azole| mg/L

) A “Phosphate | Copolymer [ DMAD Quat
03/12/1998 0.016 - - - - - -
03/13/1998 0.015 - - - - - -
03/14/1998 0.013 - - - - - -
03/15/1998 0.030 - - - - - -
03/16/1998 0.013 - - - - - -
03/17/1998 0.020 - - - - - -
03/18/1998 0.018 - - - - - -

09/08/1998 0.015 - 0.014 0.005 - - 0.021
09/09/1998 0.003 - 0.031 0.011 - - -
09/10/1998 0.014 - 0.060 0.021 - - -
09/11/1998 0.013 - 0.055 0.019 - - -
09/12/1998 <0.001 - 0.044 0.015 - - -
09/13/1998 <0.001 - 0.044 0.015 - - -
09/14/1998 0.008 - 0.044 0.015 - - -
02/22/1999 <0.001 . - - - - - -
02/23/1999 0.005 - - - - - -
02/24/1999 0.009 - - - - - -
02/25/1999 0.012 - - - - - -
02/26/1999 0.008 - - - - - -
02/27/1999 < 0.00! - - - - - -
102/28/1999 <0.001 - - - - - -
08/18/1999 - 0.015 0.069 0.024 0.006 - -
08/19/1999 - 0.012 0.068 0.024 - - -
08/20/1999 - 0.023 0.070 0.024 - 0.120 -
08/21/1999 - 0.022 0.068 0.024 - - -
08/22/1999 - 0.022 0.068 0.024 - - -
08/23/1999 - 0.025 0.068 0.024 0.006 - - -
08/24/1999 - 0.016 0.067 0.023 0.020- - -
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Table B-2 (contmued) Sequoyah Nuclear Plant Diffuser (Outfall 101) Dlscharoe Concentrations of
Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Asiatic Clams
During Toxicity Test Sampling,

March 12, 1998-December 14, 2001

Date Sodium Towerbrom { PCL-222" PCL-401 CL-363 | Cuprostat- | H<{30M
hypochlorite PF -
mg/L. TRC mg/L. TRC mg/L mg/L mg/L  |mg/L Azole] mg/L
- Phosphate | Copolymer | DMAD Quat

01/31/2000 - <0.002 0.026 0.009 - - -
02/01/2000 - 0.011 0.026 0.028 - - -
02/02/2000 - 0.028 0.026 0.009 0.006 - -
02/03/2000 - 0.008 0.027 0.009 - - -
02/04/2000 - 0.006 0.027 0.009 0.005 0.109 -
02/05/2000 - <0.002 0.027 0.009 - - -
02/06/2000 - <0.002 0.027 0.009 - - -
07/26/2000 - <0.0057 | . 0.055 0.019 - . - 0.021
07/27/2000 - 0.019 0.055 0.019 - - -
07/28/2000 - 0.0088 0.053 0.018 0.004 0.108 -
07/29/2000 - <0.0088 0.055 0.019 - - -
07/30/2000 - <0.0076 0.055 0.019 - - -
07/31/2000 - <0.0152 0.055 0.019 0.006 - -
08/01/2000 - <0.0141 0.053 0.019 0.0035 - -
12/11/2000 - 0.0143 0.025 - 0.020 0.005 - -
[2/12/2000 - 0.0092 0.025 0.020 0.005 - -
12/13/2000 - <0.0120 0.025 0.020 - - -
12/14/2000 - < 0.0087 0.025 0.020 - - -
12/15/2000 - 0.0120 0.025 0.020 0.005 - -
12/16/2000 - | <0.0036 0.025 0.020 - - -
12/17/2000 - <0.0036 0.025 0.020 - - -
08/26/2001 - 0.017 . 0.06 0.021 0.006 - -
08/27/2001 - <0.0096 0.06 0.021 0.005 - 0.021
08/28/2001 - <0.0085 0.06 0.021 - - -
08/29/2001 - <0.0094 0.059 0.020 0.005 - 0.021
08/30/2001 - <0.0123 0.06 0.021 0.005 - -
08/31/2001 - <0.005 0.059 0.020 - - -
1172572001 - <0.0044 - - - - -
11/26/2001 - <0.0119 0.024 0.02 0.005 - -
11/27/2001 - 0.0137 0.023 0.019 0.007 - - -
11/28/2001 - <0.0089 0.022 0.019 0.006 - -
11/29/2001 - 0.0132 0.024 - 0.02 0.007 - -
11/30/2001 - <0.0043 0.024 0.02 - - -
12/09/2001 - <0.0042 - - - - -
12/10/2001 - <0.0042 - - - To- -
12/11/2001 - <0.0104 - - - - -
12/12/2001 - 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 - -
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Table B-3. Water Chemistry Mean Values and Ranges for Daphnid Test, Sequoyah Nuclear Plant (SQN), December 10 - 17,2001

Temperature Dissolved Oxygen pH Conductance Alkalinity Hardness Total Residual
Test/ Initial Final Initial Final Initial __Final Initial Initial Initial Chlorine
Sample ID (°C) (°C) (mg/L) (mg/l.) S.U. S.U. (pumhos) mg/L CaCOs5 mg/L CaCO; (mg/L)
Daphnid/ 24.7 24.9 7.3 7.0 8.0 “8.0 164 63.0 91.7 -
Control (24.0-25.2) (24.3-25.5) (7.1-7.6) (6.3-7.8) (7.9-8.2) (7.9-8.1) (134-181) (60-67) (90-95)
Daphnid/ 247 25.0 74 7.0 8.1 8.1 170 - - -
10.98 (24.0-25.4) (24.4-25.4) (7.1-7.8) (6.3-1.7) (8.0-8.1) (8.0-8.2) (152-183) X
Daphnid/ 24.7 24.9 7.3 7.1 8.1 8.1 173 - - -
220 % (24.0-25.2) (24.4-25.4) (71.1-7.6) |* (6.6-7.8) (8.0-8.1) (8.0-8.1) (159-185)
Daphnid/ 24.7 24.7 7.3 7.1 8.0 8.1 179 - - -
44.0 % (24.0-25.3) (24.0-25.3) (7.1-1.5) (6.7-1.7) (7.9-8.0) (8.1-8.2) (168-188)
Daphnid/ 24.7 245 7.2 7.2 7.9 8.2 186 - - -
72.0 % (24.0-25.3) (24.0-25.1) (7.0-7.5) (6.9-7.7) (7.8-7.9) (8.1-8.3) (178-194)
Daphnid/ 24.8 24.5 7.3 Y 7.8 8.2 194 66.3 76.7 0.07
100.0 % (24.0-25.4) (24.0-25.0) (7.0-7.8) (6.9-7.8) (7.6-7.9) (8.1-8.3) (183-205) ° (63-69) (70-80) (0.05-0.08)
Daphnid/ 24.8 24.6 7.3 7.2 7.7 8.0 . 195 68.3 76.0 0.09
Intake (24.0-25.3) (24.1-25.2) (7.0-8.0) (6.7-7.8) (7.4-1.8) | (7.3-8.2) (190-205) (67-70) (72-80) (0.05-0.15)
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Sequoyah Nuclear Plant Biomonitoring
December 10-17, 2001

Appendix C

Chain of Custody Records and -
Toxicity Bench Sheets



BIOMONITORING CHAIN OF CUSTODY#HECORD

Cliq.p't: IVA
Project Name: SEQUOYAH NUCLEAR PLANT

Fedex UPS

Other (specify):
S & ME, Inc. beci)
P.O. Number: PO BOX 2000 1413 Topside Road, Louisville, TN 37777

~acllity Sampled: SEQUOYAH NUCLEAR PLANT

Phone; 865-970-0003
Fax: 865-970-0004
VPDES Number: TN0026450 _

Jollected By: WANDA ALLEN

COHG‘?HO" Dalfe[f ime, Container Rain Event?
Fleld Identification / | Grab/ | ship. (If grab, list dateflime under | Numpber g | Flow (Mark as Appropriate)
Sample Description | Comp. | Temp. | End”) Volume | (MGD
(°C) Collected )
Start End Yes | If Yes, No | Trace
Lo Inches
AN-DIS-101-TOX  Joomp | 4°C [ 4,0/, 12/10/01 (125 o
] o722 of2Z. | Al
AN-INT-TOX comp 1 4oc 12/9/0) 12/10/01 H25 —t
O340 | GAL
' . Sample Custody - Fill In From Ton Down :
Relinquished By (Signature); Date/Time Received By (Signature):
M&J 11—//0/9_/ 0430 £, w\/
7P A hofor 123 2 i (VD Wz T EYAEY
. / r7 4 \—/ hantl -
ructions: - Clents should fill in all areas except those in the

“Laboratory Use” block. Biemonitor
Therefore, please collect and ship
Friday via FedEx or UPS must be m

1 for each sample is 36 hours from the fime of collection.
ing_\‘ﬂ'lilhin that time frame. Samples shipped ovemnight on

i

4

oc




BIOMONITORING CHAIN OF CUSTODY RECORD

~
Cliant: TVA , FedEx UPS Bus - Q@l)
Project Name: SEQUOYAH NUCLEAR PLANT S & ME, Inc. Other (specify):
P.O. Number: PO BOX 2000 1413 Topside Road, Louisville, TN 37777
=acility Sampled: SEQUOYAH NUCLEAR PLANT Phone: 865-970-0003
. Fax: 865-970-0004
\PDES Number: TN0026450 ‘
sollected By: WANDA ALLEN
Id Identifi / | Grab/ | shi (it Cot?elt':”f 3 [tj:/i?mmed Sontainer #l Rain Event?
Field Identification ra . grab, list dateftime under Number & ow Mark as A :
Sample Desaription | Comp. | Temp. “End") Volume | (MaD | (Markas Appropriate)
(°C) Collected )
Start End Yes | ItYes, | No | Trace
Inches
GN-DIS-101-TOX  fcomp | 4°C | 151101 12/12/0]1 (1) 2.5 | -
2822 | GAl ' | el
AN-INT-TOX comp 1 4oc 12/11/01 12/12/01 )25 2
04&@ o282l GAL v

—_Sample Custody - il in From Ton Do
. Relinquished By (Signature): Date/Time Received By (Signature):
1 12026/ [p oo 2 7 _ e
Z . /Z{//é/o/ {2 /0 AP lanr X W 1 & I.}lo! 12 1 o 4
g A sl
tructions: Cients 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 ln lcékl Tﬂe Ha
Therefore, please collect and ship in such a way that the laboratory will recsive.the samples with ample “mq ’» ]
Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monda ; il e

e for each sample Is 36 hours from the time of collection.
ting within that time frame, Samples shipped ovemight on




S

BIOMONITORING CHAIN OF CUSTODY RECORD . Page _ 1.
Client: TVA FedEx UPS Bus @
Ot : '
Project Name: SEQUOYAH NUCLEAR PLANT S & ME. Inc. her (specity)
P.O. Number: PQ BOX 2000 1413 Topside Road, Louisville, TN 37777
Facility Sampled: SEQUOYAH NUCLEAR PLANT Phone: 865-970-0003
. Fax: 865-970-0004
NPDES Number: TN0026450
Collected By: WANDA ALLEN
. Collection Date/Time Container Rain Event?
Field Identification / Grab/ | Ship. (if grab, lisi dat?/lime under Number & | Flow (Mark as Appropriate)
Sample Description | Comp. | Temp. End") Volume | (MGD
(°C) : Collected )
Yes [ ifYes, | No | T
B Start End es Inc::s o race
SQN-DIS-101-TOX comp - 4°C 12/13/01 12/14/01 2)2.5 i
- , /-IQZIJ M40 | s 8“ v
IQN-INT-TOX comp 1 4eg 12/13/01 12/14/01 125 W
09/ 07Y) | GAL
‘ . Sample Custody — Filll In.Erom Top Down - R
~ Relinquished By (Signature): Date/Time Received By (Signature): Date/Time" .y 5 mss
_ B - 7] —oc i
t2/r4/0! 1235 ,//‘7 G %A\ ’?1//%/04 2225 piig it
. ' 1,_.__#“,1@‘”‘;'“ RS i

FALN

structions: Cients should fill in all areas except those in the “Laboratory Use” block. Biomonitofing samples are preserved by storing them at 4°C and shipping themln L
na for each sample is 38 hours from the time of collection. Therelore, please collect and ship in such a wa ' "

JOr, ‘ Y that the laboratory will recelve the samples with ample. limg oNlr
sting 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 Manday#

n

SO R e A A ™
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Test Name: TVA —Sequoyah Nuclear Plant

-l

VL4 TEST INFORMATION SHEET }

(Day0) To_1ah11lo

Test Conducted From:_ {3\ nloy
Sites/Concentrations: 1. (", Aol 4._439% - . Enbekee
' 2. _W0Aash 5.__>%%
3._227> 6. 108l ol te
Stock (if applicable): '
Control Water Type (v): -
20% Dilute Mineral Water + Trace Minerals &
Other (describe): O
Dilution Water Type (v): -
20% Dilute Mineral Water + Trace Minerals ) L
Other (describe): ‘ O
Source of Test Organisms: S&ME brood board nos. __ {45
Age of Test Organisms:
valelal ©os30 ‘ N
Isolated neonates for test on_£%2=> o (date) from _yibaresv) to_ \AQO  (time) Initials s O

Record of Minor Test Non-Conformity

Date: )

Description of Non-Conformity:

Initials:

Date:

Description of Non-Conformity:

Initials:

Test Log sheets QA Reviewed
REV.01, January 00 (cericdaphnia test info'sheet)
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Ceriodaphnia Daily Test Information Logsheet

Test Name: TVA - Sequoyah Nuclear Plant Test Dates: 12/10/01 - 12/17/01
. . ) . Initiation, Water |
Daily Test Temperature Information . . est ?
" information (cup -25+1°C) Feeding Information Change, or Test nE
Termination Control Water Carboy || ;
No.and ‘
Date and | Incubator Temp. (°C) | Therm. |Fed 100 uL Fed 100 uL | Selanastrum . ) Additional comments
Initials No. ver | YCT Date Selenastrum Date Start Time | End Time
a.m. p.m. Carboy # Date Pﬁl
Day 0 1 s» L ‘
i21io10) — A5, ' Isoo | Tloy] 150 \Yoolo\ 3o |isoo o 1[40
Day 1. ' ‘ ‘

\:.\ul‘\sta{u) 5.2 |25+ A ",’é,gn =tloy 520 '1'/20)01 i500 {15057 i 1Z11v) o
Day 2 9o - B |
zpzjol | 2501 283 L‘l 1515 [ S)mle! | 55 [ 200! 1i4s 1515 \ 12 lio]sy

Day 3 S L} _ i ' . :
124310y [25:) [ 28 VIS o HHS o 2el | 1ans igys \ 12)Ko)
Day 4 v(5 ) ‘ .
Zhap | 251 |25 U e SIS T PP Hoyer [ 1330 | ygyoo | | 12]i30 1
Day 5 B0 _

whslyy | 95-> | 252 Vo0 2oy | e Wzelod 1330 | 14066 l 12) 15l
Day 6 L(L . L - 4 ‘ ’
o] 3o [ 98 Vs [7labe| 1y u/oxu HRMS Y | ] el

Day 7 S - 7/ , | |

o1l 28.2 |22 | 4 // / / lébo /// - —_—




. Dates Samples Collected: Jz[10  i2] 12, f2fpg”

est Start-DaIe/’nme _]3\10 EYARED

" Test Stop-Date/Time: {aI11lo. /s 520

...

. : #of Number of
Replicate Number of | #of Live | Original | Young per
51617 Young | Adults Adults Adult
Conc. |Init. -] -]= '
1o > & < o) )
YCS > 0 [0 19, 4,
Control |y, < — > o Lo 10 o
DMW [vcs GlilHlsl@l7id] My i Tall A
20% Tf;&o elolclels|olnl 9 1O 10 0.9
IR 17 1T& 1717112 A7 i 0 | .3
s 1Ll st nijizliol 12~ VO 8. 13,0
2H 224 24 257 10 e 2.5
Replicate -#of Number of
i 51647 Number of | #ofLive | Original | Young per
Conc. |Init. it Bt B - Young Adults Adults Adult
21 > £ T L A
VCS = () i O i 0 e
YCS >1 O 1O 1O O
10.98% [\eS Hl{ 1713 4i4Y|eld 5] 1 7o N I Re, s
Outfall |gag 715 Glelolalolalol*sas] e O | 2.5
AL Elelol2l7168 (215 44 1O (2 |44
WS LRI IR TEV I EEIENCENEY, L O (2 iz
2012412622 24| 2.4 | o7 1O 211
. #of Number of
Replicate Number of | #ofLive | Original | Young per
5161718 Young Adults Adults Adult
Conc. |Init. - -] - =] -
a9 (& 1 o o
VS © o L O [®
Y¢S O $HO 0l O
22.0% [y¢5 S5 lilsl4g1Y HQ L (o 4.8
Outfall [240 Clnloldlolole 19 o e, 14
Wi 1711317161717 X)) Te: (C 5.0
YCS iZ1 913 [(9]17]12 5] 10 1O 15, |
K VIR Y 20 LC w | 269



.

K

 Dates Samples Collected !aho y.n.ha., \.tmd --T&stSto?fDate/Tlme namlo; {1800
. = #of Number of
Rephcate # of L1ve Original | Young per
1 51617 Young Adults Adults Adult
Conc. {Init.[Day -- -] =] - - :
2ol 1 [~ N ie) 2 Q
NSl 2 1 fa i0 LO e
eS| 3 10 © L O (Ol T
439% NMes| 4 |G |5 3 U3 |H o2 i Q| N3
Outfall [gan | 5 |~ | 6 clolclola 15 1A (e | 1.5
dutl 6 (o | S Qlelsgip & Xe (| 1
ves| 7 15 e ||l 1017 |35 10 le 13,8
Totalg) 24 78 25 i3 Kz jo | 263
Replicate ' # qf Number of
Number of | #ofLive | Original _| Young per
1 51617 Young Adults Adults Adult
Conc. |Init.[Day] -- - -1 =
ool 1 len N (< i >
NeST 2 [ O o ;o -
NCS| 3 | o O Kn LO O
2% No |45 |5 ~EIIE | =9 16 (C | 39
Outfalljeno | S | | > Lo Ol 1 1o 10 .G
pme | 615 S ololigle 1l 6% e L C (=3
S A NAVIRTPRIC-ETITEITR R 1zl 12z | o i 12.. 2
Totall44 2212374 | 23| 2AHA s 1y . e 24 .5
Replicate # of Number of
Number of | # of Live Original | Young per
1 5{617 10| Young Adults Adults Adult
Conc. |Init.[Day] -- ~| -] - -
20| 1] A 4 Q0 0 [ Q
Ves| 2 | & Z 0 L O Lo 0
Mes| 3 g 7 £ 1O LO O
100% pes| 4 (5 |H N5 |H H13 |2 10 lc | N2
Outfall [gao| 5 {O | O e e D0 23 {0 @ 19,3
2| 617 (& Ik E &1 53 1 Lo 5.3
w51 7 157115 7Lty 412 135 ¥a %e) 13.5
Total2 4 2.1 R Gl 2.1 1O = 5.3




o T&st Start-Date/Tlme. 47_->.lgobyhu3.,
Dates Samp_les Collected: 11110, }';2’12;:. 12.01 Test Stop-DatelTlme 1211’7]01 JAsoOo

Replicate Number of | # of Live Original | Young per
112[131415|/6[718|9/10] Young Adults Adults Adult
Conc. [itDay| — | =] =] ~| -]~ =] =[=] =
2anf 1o & 10 18] 3
NeSE2 | © 2| O L 8 1 n
Mest 3 | ot— —F O 1D 1 O O
100% yes| 4 1Y 1L 1315|313 |G INHIHIET 43 i e 4 =2
Intake g | 5 |F |9 [ ||l iololeld] a4 1O 1 9.4
- 6 |1A | V|Gl el8[&|7]12]&4] ¢o VO (C (O
» vesl TG e 13 W) NisTieliz i [t iz] 133 Lo 10 13.3
TotalZe|22 (23 [25 26 127 [ 261220 24| 25] 2tz0 1O 1c | 260

LT



o 8 x*-:-é%’éQ

2.000 -23.000

. 3 S i -7
22.000 26.000 24.000 26.000 -

" 24.000 |
10.98 26000 25.000 26.000 22000 20.000 ~24.000 .28.000 22000 24.000 24.000
22 30000 24000 30.000 23.000 28.000 25.000 28.000 23.000 29.000 25.000
43.9 31.000 29.000 25000 24000 20.000 28.000 25.000 24000 24.000 24.000
72 24000 27.000 29.000 27.000 22.000 23.000 24.000 23.000 23.000 23.000
100 27.000 27.000 30.000 23.000 28.000 24.000 25000 21.000 26.000 22.000

) Transform: Untransformed Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Mean N-Mean
D-Control  25.700 1.0000 25.700 22.000 31.000 10.384 10 25.725 1.0000
10.98 24100 0.9377 24,100 20.000 28.000 9.672 10 90.00 75.00 25.725 1.0000
22 26.800 1.0428 26.800 23.000 30.000 10.376 10 116.00 75.00 25.725 1.0000
43.9 26300 1.0233 26.300 24.000 31.000 10.147 10 11250  75.00 25.725 1.0000
v 72 24500 0.9533 '24.500 22.000 29.000 9.475 10 88.50 75.00 24.900 0.9679
100 25300 0.9844 25300 21.000 30.000 11.187 10 101.50  75.00 24.900 0.9679
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p<=0.01) 1.16764 1.035 0.25398 -0.8876
Bartlett's Test indicates equal variances {p =0.99) 0.63383 15.0863 :
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 100 >100 1
Linear Interpolation (80 Resamples)
Point % Sb 95% CL Skew
1C05 >100
IC10 >100
IC15 >100 1.0
IC20 - >100 0.9
IC25 >100 . 4
IC40 >100 0.8:
IC50 >100 ) 0.7 - i
3 0.6: :
£ 0.5 +
g .
@ 0.4':
@ 0.3
0.2 1
0.1 4 .
0.0 $-0-p—gp——" ¢
R I e e —
0 50 100 150

Dose %

Page 1



tab ID: 7 S&ME INC. 3
Protocol: EPAF 91-EPA Freshwater

" Comments: — ‘ ’
‘ Conc-% 1 2 3 4 5 6 -7 8 9 10
D-Control  28.000 31.000 22.000 26.000 24.000 26.000 24.000 24.000 28.000 24.000
Intake 30.000 32.000 23.000 25.000 26.000 27.000 26.000 22.000 24.000 25.000

- Transform: Untransformed 4-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 25.700 1.0000 25.700 22.000 31.000 10.384 10 -

Intake  26.000 1.0117 26.000 22.000 32.000 11.750 10 -0.234 1.734 2224

»
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93247 0.868 0.76037 -0.0034
F-Test indicates equal variances (p = 0.69) 1.31045 6.54109
Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates no significant differences

Sn

Dama 4



73X9A

R —— TR Day "B e R
Control: (20% DMW) ENEY S
Temperature-Initial HR52 DS,i- |o1.0050
Final 255125 Am 25 3 by, g
D.O. _Initial. ZE T e 22
Final 7.0 L3I 1C.9h5
H  Initial 24120 |8-2]5i
Final €.017.9 | .07 ¢
Alkalinity — & | _— 6l da . o 67
Hardness — |lq5 K R
Conductivity-Initial (70 ¥4 lisclbse J
Analyst Initials 2 2 6 S | Bl Des NeS
QA Review Initials |50 | 190 50 | 120 1180 150 | Mo |lap
‘ Da
10.98% Outfall 001 0 1- 2 3 4 5 Remarks
Temperature-Initial R#.7 [24.3 [ a4 W26 4 [25.2 1. o 25.0
Final 74,8125 9] 159]a< 3 X .ORY LI AD CHar OB
D.O. Initial 7.5 11S |2 Y72 |« [2% | o
Final | 72|13 @8 6D L] »X
H Initial 31 |50|5.0|8.7 18715 |4 ¢
Final R18.2B.\ R D|2.8<;
Conductivity-Intitial y§3 |\X0 [ 176 52 |16 1{4(
Analyst Initials Lso_| s |0 |PEE D6 | e S 0‘{ \Ued
QA Review Initials | Lsm| jen| 5D 1501450 | O | igH | 12D
. . Da
22% Outfall 001 0 1 112 13] 4] 5] 67J] 7] Remarks
Temperature-Initial P4, 6 |52 5]34.504 225, [3a.0 5.0
Final 244 1247054 [714,7] 252 .55.0 [7Y
D.O. Initial JA (74 |0s [FLTRE2L]7 7.0
Final 70 1.7 L bbbl - Sh.8
H  Initial ol olgold. l[8U s (I7.(
Final 201828 8ol [0l
Conductivity-Intitial |\g5 |is3 [1§2 {§Z]Veo [1<S [[62
Analyst Initials Lo | g0 | Wen [985 |04 o] in. . [Dets D
QA Review Initials | ¢50| k3D | 140 [150 [ 150 | 150 ] 1o | Lo
Notes:

LT

-

>

—
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LT

43.9% Outfall 001 0| 1| 2]|3].4a]5] 6] 7| -*Remarks
Temperature-Initial _{24.5 |34.4 [24 4125 3[28. Ol24.010¢ 4
Final 2421246 531243 pUT b 2 |24.5
D.O. Initial a0 o lasZ2 275172
Final .1 177 le8 |LT71uS 5.90. 6
H  Initial 30 [7qlv1a |d0100 s c|8.06
__ Final 2ile 218 )18 1%L €. 8.
Conductivity-Initial |11 |15 |8 1[/2 8 [[0g [Tl 74 cnd Ao 5= LS
Analyst Initials wo |Fuy (Mo [DEf oot [Pes] ™ J
QAReviewInitials | |ep | 120]iso [1s0] 130] iso | iso [ 1o
Day
72% Outfall 001 ol 1] 23] 45761 7 Remarks
Temperature-Initial _|24,¢ | 24,024 DS 3DS. I2u.e D5, 6
Final 340|245 (25 .40 346 28,0 |u.i,
D.O. Imtial 9. | 7.005|22[F 27572
Final T4 7.9 7.Cleals.d [TL
pH  Initial 1.¥ | 73|01 FG7al-1724
Final 21 B3 12 IR 15250 8
Conductivity-Initial | 19p |1¢[193 \q% /79 (=< )3
Analyst Initials wSo | 200 |y IS IG5 [\ |44 S
QA Review Initials |y so {190 s | 1| so] o [0 Lo
. Da
100% Outfall 001 0 11 2] 3] 4] s 6 | 7 | Remarks
Temperature-Initial _|24.6| 2543 DSH 251 s[04 F;#’G- ‘,x;J.d-med:uFl
Final 44| 29,42570]24.0 Pas |3 Chryy )
D.O. Imitial 0 |72 B F2F.2 7 L. DO A 7=
Final 10|08 |6S MLt 7074 G | ’
H Initial 17 7.¢ 1 [+4IF0 03749 Ph 4 4=D 9 4
Final 5118318218 |82 [3-He?
Alkalinity ea ||~ le1 | —— Mz oo
|Hardness o L—Te~ |— 1 5. _— 4 T1q7
Conductivity-Initial |13 |19 [3ci [2DS[fe [ ( [[43
Chlorine 001 lL—l6.8| — 1000 _~]| _—
Analyst Initials 90 | wo (A0 D45 [ves e [DSTCS
QA Review Initials oD 11 oo 1130 1180 oo 1o |ho0 | Lo
Sample Date 12feo [t2bo [0 1202 iz]™ | v [y | —
Notes:

Page 2



Daily Chemistry Data - Ceriodaphnia 7-day Chronic

Client: TVA - Sequoyah Nuclear Plant
Location: Soddy Daisy, Tennessee

Analysts: _ves LSO . g0, 93¢

Dates/times: mlwlm’lHBc~ 1210y ];s—ca

Template No.: Age of neonates: <4 W,z
Da
Intake-100% 0 1 2 3 4 5 6 7 Remarks
Temperature-Initial {24.3 |25 ¢ |[34-8[)19.3 (254 24.94250
Final 84.2129.134,9 (249 [34.25 2 |2y

D.O. Initial 72.¢ | 1i [s.0 2213617 7.2

Final 70 DR 112 b1 7.0]20 |11
pH  Initial T4 17067102 2% 7.8 2R

Final 1180 I8y |8 25.2F3 R .1
Alkalinity 177 L—190| || —
Hardness 72| —lgo |~ (6| —]_—
Conductivity-Initial |40 |13 [ 20S (43 [\q2a]/7¢
Chlorine 0.5 L—T0.06— |6.05 —
Analyst Initials 150 oo [Aan RS NS PRI TVS
QAReviewInitials h<so'lien lranlicog 2o | co ] Be L3p
Sample Date f2hdort 1200 | s LAWY 12134 21 rAlim 7 ,

LT

Notes:




Cerio Water Chemistry

INITIAL AND FINAL WATER CHEMISTRY

LT

Page 1 0of 3

SQN- December 10 - 17, 2001 {CERIQ)
Initial Chemistry
CERIO
Control o] 1 2 3 4 5 6 MIN MAX MEAN
Temp 246 243 244 252 251 240 250 24.0 25.2 247
DO 7.1 7.5 76 7.2 7.2 7.6 7.2 7.1 7.6 7.3
pH 8.1 8.1 7.9 7.9 8.0 8.2 8.1 7.9 8.2 8.0
Cond 181 179 173 170 134 150 159 134 181 164
Hard 90.0 90.0 95.0 90.0 95.0 91.7
Alk 67.0 620 60.0 60.0 67.0 63.0
Concentration 10.98% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 247 243 244 254 252 240 250 24.0 25.4 24.7]
DO 7.1 7.5 7.5 7.2 7.2 7.8 7.2 7.1 7.8 7.4
pH 81 80 8.0 8.1 8.1 8.1 8.1 I 8.0 8.1 8.1
Cond 183 180 179 176 152 156 161 152 183 170
Concentration 22% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 246 245 245 252 251 240 251 24.0 25.2 247
Do 7.1 7.4 7.5 7.2 7.2 7.6 7.2 7.1 7.6 7.3
pH 8.0 8.0 8.0 8.1 8.1 8.1 8.1 8.0 8.1 8.1
Cond 185 183 182 182 160 159 160 159 185 173
Concentration 43.9% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 245 244 244 253 250 240 250 240 25.3 24.7
DO 7.1 7.2 7.5 7.2 7.2 7.5 7.2 7.1 7.5 7.3
pH 8.0 7.9 7.9 8.0 8.0 8.0 8.0 7.9 8.0 3.0
Cond 187 - 186 187 188 168 168 169 168 188 179
Concentration 72% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 246 246 246 253 251 240 250 24.0 25.3 24.7
DO 7.1 7.0 7.5 72 7.2 75 7.2 7.0 7.5 7.2
pH 7.8 7.8 7.8 7.9 7.9 7.9 7.9 7.8 7.9 7.9
Cond 190 189 193 194 179 178 181 178 194 186
Concentration 100% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 246 248 249 254 251 240 250 24.0 25.4 24.8
DO 7.0 7.2 7.8 7.2 7.2 7.5 7.2 7.0 7.8 7.3
pH 7.7 7.6 7.8 7.9 7.8 7.8 7.8 7.6 7.9 7.8
Cond 193 194 201 205 191 191 183 183 205 194
Hard 70.0 80.0 80.0 70 80 76.71
Alk 63.0 69.0 67.0 63 69 66.3
TRC 0.07 0.08 0.07 0.07 0.08 0.07




Cerio Water Chemistry
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MEAN
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Page 2 0of 3

Intake 0 1 2 3 4 5 6 MIN MAX
Temp 243 250 248 263 253 240 250 24.0 25.3 24.8
DO 7.0 7.1 8.0 7.2 7.2 7.6 7.2 7.0 8.0 7.3
pH 7.4 7.6 7.7 7.8 7.8 7.8 7.8 7.4 7.8 7.7
Cond 190 198 196 205 193 192 194 190 205 195
- Hard 72.0 80.0 76.0 72 80 76.0
Alk 67.0 70.0 68.0 67 70 68.3
TRC 0.15 0.06 0.05 0.05 0.15 0.09
Final Chemistry
CERIO
Cerio - Medium 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 243 249 255 254 244 253 2438 24.3 25.5 24.9
- DO 7.0 7.8 7.0 6.3 6.8 6.9 7.5 6.3 7.8 7.0
pH 8.0 8.1 8.0 7.8 8.0 8.0 8.1 ~ 7.9 8.1 8.0
Concentration 10.98% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 244 248 254 254 252 250 246 24.4 25.4 25.0
DO 7.0 7.7 6.8 6.3 6.6 6.8 7.7 6.3 7.7 7.0
pH 8.1 8.2 8.1 8.0 8.0 8.0 8.1 8.0 8.2 8.1
Concentration 22% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 244 247 254 247 252 250 246 24.4 25.4 249
DO 7.0 7.7 6.8 6.6 6.7 6.8 7.8 66{ 78 7.1
pH 8.1 8.2 8.1 8.0 8.1 8.0 8.1 8.0 82 8.1
Concentration 43.9% 1 2 3 4 5 6 7 le\dl . MAX MEAN
Temp 240 246 253 243 247 252 245 24.0 25.3 24.7
DO 7.1 7.7 6.8 6.7 6.9 6.9 7.6 6.7 7.7 7.1
pH 8.1 8.2 8.1 8.1 8.1 8.1 8.1 8.1 8.2 8.1} ..
Concentration 72% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 240 245 251 240 246 250 246 24.0 25.1 24.5
DO 7.1 7.7 6.9 7.0 6.9 6.9 7.6 6.9 7.7 7.2
pH 8.1 8.3 8.1 8.1 8.2 8.2 8.2 8.1 8.3 8.2
Concentration 100% 1 2 3 4 5 6 7 MIN MAX MEAN
-femp 241 244 250 240 245 250 244 24.0 25.0 24.5
DO 7.0 7.8 6.9 7.1 7.0 7.1 7.6 6.9 7.8 7.2
pH 8.1 8.3 8.2 8.1 8.2 8.2 8.2 8.1 8.3 8.2




2

Cerio Water Chemistry

Intake 1 3 4 5 5) 7 MIN MAX MEAN
Temp 242 241 249 249 243 252 2486 24.1 25.2 24.6
Do 7.0 7.8 7.0 8.7 7.0 7.0 7.7 6.7 7.8 7.2
pH 8.1 8.0 8.1 8.2 8.2 7.3 8.2 7.3 8.2 8.0
Test temperature Mean: 24.7

Min: 24.0

Max: 255

Word Review by:  Cav—

.

Excel Reviewed by, O

Page 30of 3
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Sequoyah Nuclear Plant Biomonitoring
December 10-17, 200 1

‘Appendix D

Reference Toxicant Tests and
Control Chart Information
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- S e

on_de C Aromc Réference Toxicant
-;Control Chart i
Source. S&ME Inc. Cultures

1.5 ]

'[—0—1C25 —=Central Tendency —8—-25D —l—+25D |

Dates

-2 SD

Values Mean +2 SD

6/13/00 0.6935 '
7/10/00 0.1400 0.4168 0.0000 1.1996
7/26/00 0.7000 0.5112 0.0000 1.1541
8/24/00 0.7760 0.5774 0.0000 1.1653
9/17/00 0.7317 0.6082 0.0807 1.1358
10/17/00 0.7892 0.6384 0.1439 1.1329
11/30/00 0.7997 0.6615 0.1939 1.1290
12/30/00 0.7418 0.6715 0.2349 1.1081
1/29/01 0.3442 0.6351 0.1721 1.0981
2/19/01 0.6250 0.6341 0.1975 1.0707
3/6/01 0.8859 0.6570 0.2159 1.0981
4/9/01 0.8693 0.6747 0.2366 1.1128
5/10/01 0.7948 0.6838 0.2592] 1.1086
6/4/01} 0.7580 0.6892 0.2793 1.0992
7/18/01 0.8288 0.6985 0.2970 1.1001
8/20/01" 0.8040 0.7051 0.3136 1.8966
'9/18/01 0.7039 0.7050 0.3260 1.0841
10/30/01 0.8997 0.7159 0.3368 1.0949
11/18/01 0.7502 0.7177 0.3490 1.0864
12/9/01 0.7514 0.7194 0.3602 1.0785




Fathead Minnow Daily Test Ihformation Logsheet

Test Name: Chronic Reference Test Tesf Dates: |3 Iqlm - !&! ilo
b . . . T 1 ;;
Daily Test | Temperature Information Feeding Information es:tllmt;:uglr.x,Tes?ter i
information (25£1°C) (feeding interval 6+ 1h) Te N tion Control Water Carboy
- No. and
Incubator Temp. Fed 100 uL . Additional comments
DI:EZ a;';d (°C) T]I‘:m Brine | T ifmdmg Start Time |End Time
a 0. Shri e
a.m. p.m. . Carbov # {Date Prep.
Day 0 150 mm R e
12lalo [ 9521253 4 -{pm: 600 - e bo] 134 71lo1
Day I o “fam:joee- | - —_ :
I‘LIIO\U‘ 7¢g'z‘ :S'\\ H .zpm.m_,.g (‘L‘\S ‘Zlb z ]?_i‘ﬂo]
Day 2 - - efam: oG .
a0 . i 3—-0 . . }
'Q'Hi‘c' 254 :T< “ vpm: oo | 1 ¥ Ikl 129 of
Day 3 yes, Yam: \ceD
. - am: i ol
2fizjer |5 28.3 H vipm: 63T OO WO H 12.] 1
Day 4~ — L v|am: ca3T _ .
2z | 2S5 25,1 Vipm: e | 1040 R 2 znisi
Day 5 B V{amc&zo| _ .
szmﬁ 25 25.¢ L} Ulpm: 1400 |1OHC (oS L{ 12] 12 1%
Day 6 wfam: 1S — - .
2)Sle | 23352 = opm: 50| 1035 | 110S | = 19)iz)4
Day 7 AL V///////// //////‘ L -
ahglasd sal| Y /Ao o

LT

4



CUMULATIVE MORTALITY OF E. EBQMELAS IN CHRON|C TEST

REPLICATE : : REPLICATE
DAY DAY

CONC. Initials NO. ) CONC. Initials NO. A B C
NS T 1 NS 7 1 & 15
Jres | 2 WS 9 & i
Control |yes | 3 1500 mg/L| \JcS 5 9 S
Maod. LS50 4 (KCl) |8 [ £ L ()
Hard |[£s2 | 5 ‘ "
sSp 6
Ao 7
S 1
S | 2
250 mg/ll |\J¢+& 3
(KCl) >0 4
) 5
LSp | 6
Roa | 7
eS|
S 2
500 mg/L {Ve-O 3
4
5
6
7
1
2
3
4
5
6
7
1
2
3
4
5
8

-—

Q""\T, ‘DJ)(/) o

\

]
clRBR | |Gl

"0 oP 001

-

— Ol
Vo] Clolofe|o] © CO©000°°°U000po

(KCh) o
LSO
SO
B

NMS
~

\j &

750 mg/L |\

(KCh 5:0's)
I\
LSO
A fl

N
Vi S

e

1000 mg/l.| ¢ 50

(KC) o

€
=

/
| O
3

(o

(&
(

1
2
3
4
5
6
7
1

2
3
4
5
6
7
1

2
3
4
5
6
7
1

2
3
4
5
6
7
1

2
3
4
5
6
7

()
wJ?CDW‘EMW”Ooocgbﬁooo

LS50 | 3
Al 7 | 7
#lask H Rgh el Cp s Sy, Mad t3{ Mo, w0

*t*’\»ns\.m_;& dieny e ek W 4I01 2

.




*-FATHEAD MINNOW SEVEN DAY'TEST
K " RAWDATA 0 v .7

SURVIVAL AND GROWTH :
. Oven Temp '
Client: S&ME Chronic Reference Test Test Dates: / ‘{/M -!?]//a/n Co_/p 3
Test Conducted By: D4 &~ £.4 D pcs Comments:
Date Weighed_12| 17101~~~ - Drying Time (h) ___ #5063 4o L <
Weights Conducted by: D=c. End of drylng (date/time)_p 4 oL 12 / /V/,q,
J'}‘D'\/“ C“g Uy 4G (AG-!{ Hoasa ] "

_———_“‘=__—_—-___——__

Groups Dry

Pan Weight
Exposure & #Live # Original Tare Dry Weight (Pan + Fish Mean
Repi. Rep. Fish Fish Weight (mg) Pan + Fish (mg) minus Tare)(mg)Dry Weight (mg)
Coot | A | 710 | /) N4 99 [i3¥0.02X |S%3 503
(Mod.Har) | B | [() 0 _JAR3.35 JINGYL 38 [H.53 ~453
| c | 10 . 39\551 /7 (204,55 4. 40 ©.490
o | [0 o 1125512 | b0, 40 5.2 0,527
2s0mgt. | A | () /0 /Zé‘/,S/S 004 51 |S.0/ 0T
(ke s |10 |/ V2e3 021068 52 5.0/ £,50)
c 1 Ih 1/ Y263 21307 47 U Db | nauac
D | ID 026530 10309./9 M. 44 | ~ues
soomgt | A | (p A6 INGT /b 264 55 [ XA S4EEE, aor
(<c) s 10 1 /2 U604 344 %3 [ £32 | cuz
c 110 1/ D630 IX6Z 94 [H.6) | cuan
p | I /0 XIS UIEE. 34 [ 4 () O 4l
750 mg/L. A 5{ 7 1aS& 34 1aca 34 %,( 59 0,355
(ke B | 4 /0 UG 35 liaks4 | 4.0 codil
c |G 11850, [ [1A53AF 13,04 N.205
o | 9 RS04l 105450 | U 09 | aog
1000mgl | A | 2 h G305 Q0% 26 | | F] STl
(KCl) B | & [ 3o, 99 1A6H 29 | | 34 £, 134
c |d ) UAS2.08 11260, 39 | |30 2135
p | Y /) 250.4 #1255 .25 | Q. 49 0.25¢

...



" Comments; *

Conc-mg/L 4 RS e h el L - : - e
D-Control  0.5030 0.4530 0.4900 0.5270 _ S CE pEA
1250 05010 05010 04260 04890 =~ Y A . S
500 - 0.4083 0.4320 0.4920 0.4610
750 0.3550 0.4110 0.3090 0.4090
1000 0.1710 0.1340 0.1300 0.2880
Transform: Untransformed 1-Tailed Isotonic
Conc-mg/l.  Mean N-Mean Mean Min Max CV% N t-Stat  Criticai MSD Mean N-Mean
D-Control  0.4933 1.0000 0.4933 0.4530 0.5270  6.265 4 0.4933 1.0000
250 04818 0.9767 0.4818 0.4260 0.5010 7.717 4 0.339 2360 0.0800 0.4818 0.9767
500 0.4483 0.9089 0.4483 04083 04920 8.077 4 1326  2.360 0.0800 0.4483 0.9089
*750  0.3710 0.7522 0.3710 0.3090 0.4110 13.153 4 3.608 2360 0.0800 0.3710 0.7522
. *1000 0.1807 0.3664 0.1807 0.1300 0.2880 40.854 4 9.222 2360 0.0800 0.1807 0.3664
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test mdlcates normal distribution (p > 0.01) ' 0.94546 ) 0.868 0.54046 0.49254
Bartlett’s Test indicates equal variances (p = 0.60) 2.76513 13.2767

Hypothesis Test (1-taii, 0.05)

NOEC

LOEC Chv TU - MSDu MSDp MSB MSE  F-Prob df

Dunnett's Test

500

750 612.372 0.07997 0.16213 -0.0665 0.0023 6.7E-07 4, 15

Linear Interpolation (80 Resampies)

Point mg/L SD 95% CL(Exp) Skew
IC05 348.47 119.00 0.00 639.68 -0.2193
IC10 51425 80.68 6598 639.22 -1.5899
IC15 593.98 4743 43148 741.82 -0.1783 1.0
IC20 673.71 5128 551.96 818.15 0.2887 09_'
IC25 75140 3948 600.04 821.49 -0.6644 "
IC40 848.62 26.11 770.29 920.45 -0.1432 0.8 4
IC50 913.44 : 0.7 1 i
§0.6:
§0.5: .
go.d,:
0.3 1
0.2 -
0.1 4
0.0 o=ty
0 500 1000 1500

L™

Paaas 1

Dose mg/L



Template No.:

ZAge of larvae:

ay SRS

Control: (Mod Hard)

NI

LT

: 4 5 6 Remarks
Temperature-Initial 4.4 5.1 |94 3]24.8 |
| Final 25.1[25.01253 lay Yo i [R&S
D.O. Initial 1.1 23173 1.
. Final .S 6.4 ].B [ al7
pH__ Initial S0 % V(32
Final 177 AL 11.5[1.9|706
Alkalinity L | 7,7 |70
Hardness j cO g g 192
Conductivity M52 Ry 5 o
Analyst Initials A D68 IS [pury 1A 2
QA Review Initials 130 (S0 | L300 | LD
250 mg/L (KCI) Remarks
Temperature-Initial 25.2
Final 188
D.O. Initial F 2
Final (G
pH  Initial 2.4
Final 7.
Conductivity 713
Analyst Initials 5
QA Review Initials LSO
500 mg/L (KCD 51 6| 7 Remarks
Temperature-Initial 25212y 3|aan
Final 252y |as U T
D.O. Initial 1372102
Final (.4167 681609
pH Initial 9.0 B.1LIR. 3
Final 7 Yn.e|7al77
Conductivity HQ 28 1y Cond d0.2-1i03
Analyst Initials 28 NeS [vwa (AL 7
QA Review Initials LSO | psof|isn | LEO
NOTES:

Page 1




Client: S&ME Reference Test Analysts: {50 . Dsc, :
Location; Dates/times: j;i:lﬁlm TR (21t ia fHioe.
" Template No.: 4 Age of larvae: <Quy\rs
Da )
750 mg/L (KC) 0 1 2 3 4 Remarks
Temperature-Initial _|25.2 34.0 [r44 [ 348 (253
Final 2531250335 5/26.2 R
D.0. Initial Z2 T (v |70 22 \o Yer deeiSF 1.
' Final ol lwb o |26
H Initial 21 1B I1=ils.clé.
Final T1-L[7.b [1H4]E
Conductivity 579051 & 504 s 1594
Analyst Initials DS MS | R [ g
QA Review Initials | Lso |is5p [wso | So | Lo
Da -
1000 mg/L (KCI) 2 3 4 Remarks
Temperature-Initial 24 |24 (209
Final 10 25 8253
D.O. Initial G 7w [A2
Final A\ 7.1 .4
pH  Initial S i ]1%.019,1
Final NI E TN
Conductivity 198611957 qas| g5 |45
Analyst Initials  o#PPARTl s | 2o [ ren [heTa)
QA Review Initials LSO fisn | W50 Lsn| _S©
Da
1500 mg/L (KCl) 0 1 2 | 3 4 5 6 | 7 Remarks
Temperature-Initial |26, 24.0) 344 |24 253
Final 2, N 2Dl2vod —]| | |
D.O. Initial F2 V7 [GE3 ] T
Final H[T L3 {—
H  Initial 1 8 )(s.1]s. 090 |
Final T 3% .5 |
Conductivity 2216 TIAD 24 50|9750() 7A
AnalystInitials ~ Dog | kS | pun] Bra D45
QA Review Initials |, | 150 | Lso | o0 |l30
Stock Solution Date |12/ { 28| :slalolyaviy (321N [iZ]nler | 2hmo:
NOTES:

..

Dally Chemistry Data - Fathead Minﬁow 7-day Chronic :

RPana 2



PF ARy TR g

“Control Chart m

CV=108 F “Source: s&m: Inc. Cultnres' _
- 19
=2 ]
&) 1.7:
;2 ]
1.5 ]
2
9 43]
2 7
z 1]
At ]
T 09
] —0—IC25 «={I=Central Tendency —@—-2SD —l—+zso{
0.7 : — — :
D Q Q Q N A
& 9°0°,.°° @°or°>9Q9\x~v\$59¥v~e'° e9°
»»
Dates
- Dates Values Mean -2 SD +2 SD
5/19/00 1.1038 ‘
6/16/00 1.1100 1.1069 1.0082] ©  1.1156
07/14/00 1.1106 1.1081 1.1007 1.1156
8/11/00| . 1.1483 1.1182 1.0776 1.1588
09/29/00 1.1180 1.1181 1.0829 1.1533
10/20/00 0.9996 1.0984 0.9966 1.2002
11/27/00 1.1931 1.1119 0.9946 1.2292
12/18/00 1.2921 1.1344 0.9670 1.3019
1/15/01 1.1200 1.1328 0.9759 1.2897
2/23/01 1.3046 1.1500 0.9665 1.3336
314/01} 1.5233 1.1839 0.8994 1.4685
4/17/01 1.0857 1.1758 0.8985 1.4530
5/20/01|" 1.3621 1.1901 0.9053 1.4749
6/15/01 1.2154 1.1919 0.9179 1.4659
7117/01 1.0089 1.1797 0.8993 1.4601
8/14/01 1.2115 1.1817 0.9103 1.4531
9/24/01 1.2183 1.1838 0.9205 1.4472 -
10/29/01 1.1179 1.1802 0.9228 1.4376
11/27/01 1.2857 1.1857 0.9310 1.4405
12/10/01 1.1171 1.1823 0.9324 1.4322

..
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INFORMATION SHEE

Test Name: Chronic Reference Test

Test Conducted From: l&\ 10 \01 (Day 0)To |2 \ 171 l Q) (Day 7)
- Sites/Concentrations: 1. (“an Xm\ 4. \oco rr-ﬁ\)—' 7
2. 500 sl 51500 n

3.5 weL 62000 <L 2 .
Stock (if applicable): 1 s Ow\-z)\(_— <Ace . ?f‘\)e_c?o\(‘:d 2liel o)

Control Water Type (v): -
20% Dilute Mineral Water + Trace Minerals R
» Other (describe): | O
Dilution Water Type (v):
" 20% Dilute Mineral Water + Trace Minerals @3-
Other (describe): - O
Source of Test Organisms: S&ME brood board nos. ] L5

Age of Test Organisms:

Isolated neonates for test on 12lioled (date) from _ 0530  to {Un (2 (time) Initials_{ g

Record of Minor Test Non-Conformity

v

Date:

Description of Non-Cénformity:

Initials:

Date:

Description of Non-Conformity:

Initials:

\"M@\L—(Rcviewer Initials) on | 3 1T{d)  (Date)

Test Log sheets QA Reviewed By: g A
/ \ T
REV.01, January 00 (ccriodaphme ‘Wl{ sheet)

LY



Ceriodaphnia Daily Test Information Logsheet
[Test Name: Chronic Refereﬁce Test Test Dates: \Dlio\oy - R\
) . est Inittation, Water
i:‘)f;lg;?z:‘ Temp(czr:;u —r;:SI:If ‘38’“""" Feeding Information Change, or Test
Termination Control Water Carboy
No. and
o , Additional comments
DI:ti:i:gd fncubator Temp. (°C) Tl;?:n' FCdylg,(I)\ uL YCT Date 5;‘:;22?1_3:"1 Sclag::;rum Start Time | End Time
am, p.m. Carboy # DaEEep.
Day 0 150 . _ _
12 ol — | 251 4 100 [ WinloV] looo Wsolo | s 3o | oo | 12lb
Day IBA ' v’ - aojon _ .

\3\.\\3 252 [as.a 4 VS [1hnlon] 1617 q.LQ“_LA,L 154 | 1G5 ) 12 il
Day 2\{(S ) ’ . . »
2oy | 2690 | 253 Y G20 |91l 1620 |1 l26101| 1524 5 120 | | t2liloy ||
Day BVC6 _ '
12hzle [ 251 35 |y 11840 [ 103l 556 |11 boloy| 1870 | 1530 | [12ho
Day 4y :
2oy | 267 | 26,2 H | 130 [la) 530 |1)2lo) 1see | 1620 | 1203l
Day 5 . _—
lahi'f?gt 26.3 |asa oLf | Soo [0 o po | njaslo [12t30 | 500 [ 12,3 o
Day 6 N .. '

) |.§}ﬁm 252 1950 | o |uso 7/ab| 1e-so |1 He 4 3p| 130l 1 |1an3b
DayT\es | 7///7///7///%//// ' // VS
Jalinle | 2502 [ 262 | 4 //// //// ///// //// 1680 7 //12 +




Replicate | No. of |No. of live] ~ No. of Young Per
_ 11213141516[7]8]9l10 Young| Adults |Original Adults| Adult
Conc. InityDay| — | — | =] =] === = = =1 — - —_— —
ol 1 |- 1 0O (O 10 &)
101 2 1o > © O 1 &
Control|j 3 D > O 10 e O
4 1415140 1Yl yla1z2]ofMe Lo e .0
Xl S |3 e 9 [ Held SF]iPlhe | A 1O .5
ol 6 el dlahilelid ds | 1o | i LS
el 7 {01 Ao I3[ Ui ollvMg | 10 | 1o .8
Total| 24 |23 1206 W4 B DL [o7]2a]a424%] o |o .5
Replicate No. of |No. of live]  No. of Young Per
112{3(4|56]71819]10 Young| Adults |Original Adults{ Adult
ImityDay | - | | | o= =] = =] =] = [ = | — — — —
Reo| 1 |C 21— e /& ol
10l 2 I > | © Yo' 1O o
500 3 1o P | & [ Lo Q-
ves| 4 1Sy 41315141 2] 5T6 51484 | o o 4 Al
S 12158139+ o[Foln | (0 | 1o L 1.,
DA 6 1|2 A9 19 1o I ipllo 5568 1o | o UG
pdl 7 nholElololiglol Az ijas] 1o | o 1.¢
Totall 26199 0b 1369290200kl b haq | 1o "o 2449
Replicate No. of | No. of live No. of Young Per
11213145678 9]10 Young| Adults |Original Adults| Adult
ity Day | | | (=] =] ]| | =] =] — — - —
: 1 |od— P | o 1O (O O
2 o 2| o o KO O
750 peol 3 1O > | & ) \© )
Yo 4 iglyglaizlylsig|ldqlalsldc | o | o 4.0
S 18hplolglolF | slolda | o | o =N
6 Hevohhiilivolahiliplg[qd] (o e 7.4
T%A’ TleNoI Al NI 1 ©f)4 1] <X ol 1o x4
Totalb DX 4 123137 D1 12|24 hs1ST LD | O

LT




No. of live No. of Young Per
Adults | Original Adults{ Adult .
Init| Day - —_ — —_
e 1 O 1O O
1| 2 ) Lo o
w| 3 o =) O
1000 |ye§ 4 & 214 10 LG 2.3
Dof] 5 Y H & [Q 1O 2,
Dx] 6 A a1 e 1O £9
oq 7 i 1720 Te) Lo 7.2
Totall; 1O | O J0.5
No. of live No. of Young Per
Adults | Original Adults|  Adult
Init| Day -—- - —
Bl 1 o | O (S Q
Lol 2 | o 10 (=
Lol 3 | ) S Q
1500 ('vesl 4 |3 Y. 1 | O 2.9
"5 1o ol LS 1= LY
T 6 | ¢ o |l 1O 1o <45
47 1= ] - 1O < .3
d
Total (O o [S )
No. of live No. of Young Per
Adults | Original Adults|  Adult
Init,| Day — — — -
1 O /o Lo O
1sp| 2 Q O Lo o
3 o) @ (0 C
2000 4 ] @ B) Qo
5 O o ) o)
6 O ) (O O
7 c [ o (O 1S
Total O |o Lo g

LT
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Conc-mg/L - - ' - e Y S
D-Control  24.000 23.000 26.000 24.000 25000 26.000 _27. 000 27.000 ..22.000 24.000
500 25.000 29.000 26.000 20.000 22.000 27.000 22.000 126.000 " 26.000 26.000
750 22.000 27.000 24.000 22.000 27.000 27.000 26.000 24.000 25.000 ~25.000
1000 23.000 19.000 19.000 17.000 21.000 23.000 20.000 21.000 20.000 ~22.000
1500 16.000 16.000 12.000 12.000 18.000 14.000 13.000 17.000 16.000 17.000
2000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L _Mean N-Mean Mean  Min Max CV% N t-Stat Critical MSD  Mean N-Mean
D-Controf  24.800 1.0000 24.800 22.000 27.000 6.801 10 24,867 1.0000
500 24.900 1.0040 24.900 20.000 29.000 10.949 10 -0.106 2223 2100 24.867 1.0000
750 24.900 1.0040 24.900 22000 .27.000 7.679 10 -0.106 2223 2100 24.867 1.0000
*1000 20.500 0.8266 20.500 17.000 23.000 8270 10 4.552 2223 2100 20500 0.8244
+ *1500 15.100 0.6089 15.100 12.000 18.000 14453 10 10.268 2223 2100 15.100 0.5072
2000 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000
Auxiliary Tests -Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p>0.01) 0.95611 0.93 -0.3933 -0.5821
Bartlett's Test indicates equal variances {p = 0.65) 2.45569 13.2767 '
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp MSB MSE F-Prob df
Dunnett's Test 750 1000 866.025 210037 0.08469 186.28 4.46222 1.3E-14 4,45
Linear interpolation (80 Resamples)
Point mg/l.  SD 95% CL Skew
1C05 821.183 69.9968 681.554 830.39 -4.7078
IC10 892.366 30.9724 820.33 926.357 0.8830
IC15 963.55 35.013 891.735 1022.56 -1.1642 1.0 e
1IC20 1056.17 46.035 960.829 1116.43 0.4145 0.9 1
IC25 1171.3 46.0524 1060.11 1237.08 -0.1350 1
IC40 1505.96 39.2483 1396.43 1541.33 -1.1204 08 ; ;.
IC50 1588.3 19.4053 1547.28 1617.78 -0.4628 0.7 4 )
g Oﬁ:
£ 0.5 4
g
@ 0.4:
® 0.3
0.2 -
0.1 +
0.0
0.1 o rrrrrr—r—rerrerer—rry—vrr—rr—rr

LTS

500

1000

1500 2000 2500

Dose mg/L




Control: 20%DMW)| 0 [ 1 | 2] 3| 41 51 & [ 7 Remarks
 (Temperature-Initial |94 (]9 ol 940 |28 2 A 75017 50
__ Final 2HLIAME126.(125 1 1149 W4y
D.O. Initial 1 7Y 119512 R R )
Final o147,y |11 23t Fkolz0
pH _ Initial 3 ¢ [®olad |5 0IR1 19,
Final OI%1 80179 B.0|l] 1[0
Alkalinity N e e T P V=
Hardness Rl |~ |—as]_ ~]_~
Conductivity o hgo Teh1l N aRllyelis)
Analyst Initials S0 180 | e | a1 Do6] D56 | Das] 15
QA Review Initials | iz V30 149 limo | L0 30 1130 |30
Da
500 mg/L 0l 1 23] 45617 Remarks
- [Temperature-Initial 24524 3]29,0[292/75.1 1707972 | |
Final QY. 57451125.3125.0|L 4474 4 THY
D.O. Initial 2.0 Td st F 222 (3 )
Final Ad 1Y 10 [10[F5|65 %1
pH . Initial 21121 |80 |Z2ZBIS) (9.0 ]9 —
Final 0130 |eol18 [3:9]3 ol Ko
Conductivity o | 11sal1142 1%: \l<ﬁr-@-0
Analyst Initials L1SD |80 |Lsn [TF 1
QA Review Initials | 140 | 109 |1eo |too |3
750 mg/L 0] 1] 2 Remarks
Temperature-Initial  |24.5 | 2y 3]34
Final 24,7la3s.0 |
D.O. Initial V7 7y
Final 2.4 115
H Initial 2.1 14| Is.0
Final ol . 516,
Conductivity (L0571 585 ] 1ol S Ua V[ 14RU &, 5
Analyst Initials LSO 1150 |vSo [T66 | pasi Doe] D Dhos
QA Review Initials | (59 | .50 [Lsp | 120 kan |LSD | 80| L

&y,




% Daily Chemlstry Data - Cenodaphma 7-day Chronic
Client: Reference Test

S

Analysts: 13D v¢s. @yo DS@
Location: S&ME Inc. Dates/times: _o]iplo) |4e2e— | E=RTRY P! 'S‘?‘”
- TemplateNo.: | - Age of Neonates: < o\ 'S80 3G
Da
1000 mg/L 0 [ 1] 2] 3] 4 Remarks
Temperature-Initial | 4 594,374 2[5 175,
Final 24,7 25,0261 |24.1]°
D.0. Initial | hsTF %2
Final o A R
H  Initial Ko l€. 118 0
Final <, 8.\ 1.9
Conductivity 144 2ee0|goz0] U201 01 C ‘
Analyst Initials L0130 | LS9 1TSS D5 [D56 ’Dvo/' D55
QA Review Initials |, ap [15p LSO Jrso Ji50 jisn (e [1s9
- Da
1500 mg/L 0l 1| 2] 3] 4 Remarks
Temperature-Initial [y 2494 124.3126.117<p
Final Y., 1249 250 4.0
D.O. Initial O NAd 1S IF 2 1 F T
Final oY [Te |10
H  Initial O8I 126|930
Final 2cl82|&81 114
Conductivity 30 1259¢126 20| 2861 750
Analyst Initials B0 | 180 | L8O DG DS T Do ] Thae :
QA Review Initials Lo |2 ligp }—:o L350 |l 30 LS50
Da
2000 mg/L 0 1 2 3 4 5 6 7 Remarks
Temperature-Initial {3y 4[24 [_—
Final 24y 1t A /
D.0. Imitial N/ /17
Final 7717
pH _ Initial [1 71/ 17
Final ol 11/ 1/ 17V
Conductivity 20| ol —[ 1T ] |
Analyst Initials S0 Jco leso | |
QA Review Initials |90 | g0 150
Stock Solution Date  [15ji0), | 15kider | 13hobr =

‘ot

TR R
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Sequoyah Nuclear Plant Biomonitoring
December 10-17, 2001

Appendix E

Invalid Fathead Minnow Toxicity Test
Bench Sheets



Sh.

TOXICITY TEST RESULTS (See Appendix E for Bench Sheets)

1) Results of a _ Pimephales promelas Chronic 7-d _ Toxicity Test
(Genus) (Species) (Type/Duration)
Conducted 12/10/21 - 12/17/01  Using Effluent From Outfall 101.
(mm/dd/yy) (mm/dd/yy) - ' (number)
Percent Surviving
Test Solutions - (time intervals used — days)
1 2 3 4 5 6 7z
Control 97 95 9 9 95 92 92
10.98%Effluent 100 100 100 100 100 95 90
22.0% Effluent 100 100 100 98 93 85 80
43.9% Effluent 100 100 98 90 80 73 68
72.0% Effluent 100 m 100 38 88 85 83
100% Effluent 100 100 100 95 75 70 70
Intake 100 100 88 60 48 43 40
IC>5 Mean Dyy Weight (mg)
Test Solutions (Replication) -
! 2 3 4 Mean
Control 0.691 0.719 0.675 0.749 0.709
10.98%Effluen 0.894 0.633 0.528 0.865 0.730
22% Effluent 0.677 0.466 0.909 0.516 0.642
43.9% Effluent 0.622 0.150 0.539 0.651 0.491
72% Effluent 0.378 ° 0.819 0612 0.607 0.604
100% Effluent 0.631 0.757 0.131 0.461 | 0484
Intake 0.043 0.333 0.142 0.591 . 0.277
ICys Value: 75% Calculated TU Estimates ' : 1.3 TUc
95% Confidence Limits Permit Limit: 2.3 TUc
Upper Limit = NA :
Lower Limit =NA
"NOTE: TUa = 100/LCso: TUc = 100/ ICys
REFERENCE TOXICANT TEST RESULTS
Species Date Time Duration | Toxicant Results (LCs0/1C35)

Pimephales promelas | 12/09/01 1135 7 days KClI 0.751 mg/L KClI




b,

Water Chemistry Mean Values and Ranges for Fathead Minnow Test, Sequoyah Nuclear Plant (SQN), December 10 - 17, 2001'

Temperature Dissolved Oxygen pH ' Conductance Alkalinity Hardness Total Residual
Test/ Initial Final Initial Final Initial Final Initial Initial Initial Chlorine
Sample ID (°C) (°C) (mg/L) (mg/L) S.U. S.U. (umhos) mg/L CaCO; mg/L CaCO; (mg/L)
Fathead/ 24.6 24.7 7.3 7.0 8.0 7.6 325 66.4 94.6 -
Control (24.1-25.3) (24.0-25.3) (71.2-1.7) (6.5-7.9) (7.9-8.2) (7.5-7.8) (319-338) (62-70) (90-100)
Fathead/ 24.7 24.8 7.3 7.1 8.1 7.5 317 - - _
10.98% (24.1-25.2) (24.0-25.3) (7.2-7.6) (6.6-7.7) (7.9-8.2) (7.4-7.8) (311-325) r
Fathead/ 24.7 25.1 7.3 7.0 8.1 7.5 304 - - -
22.0% (24.1-25.3) (24.9-25.3) (7.2-7.6) * (6.6-7.6) (7.9-8.2) (7.4-7.7) (298-311)
Fathead/ 24.8 24.9 7.3 6.7 8.0 7.5 273 - - -
43.9% (24.0-25.4) (24.0-25.7) (7.2-1.7) (6.4-7.6) (7.9-8.1) (7.3-7.6) (269-277)
Fathead/ 249 24.9 7.4 6.8 7.9 7.7 234 - - -
72.0 % (24.0-25.2) (24.0-25.6) (7.2-7.9) (6.5-7.6) (7.7-8.0) (7.4-8.0) (225-242)
Fathead/ 24.7 24.7 7.4 - 6.9 7.7 7.5 197 66.3 76.7 0.07
100.0 % (24.0-25.2) (24.0-25.2) (7.2-8.0) (6.5-7.9) {7.6-7.8) (7.4-7.9) (191-205) (63-69) (70-80) (0.05-0.08)
Fathead/ 24.8 24.9 7.4 7.1 7.7 7.6 196 68.3 76.0 0.09
Intake (24.1-25.1) (24.5-25.2) (7.0-8.2) (6.7-7.7) (7.5-7.8) (7.3-8.2) (190-206) (67-70) (72-80) (0.05-0.12)




Test Name: TVA- Sequoyah Nuclear Plant

Test Conducted From: 2 100\ (Day0) To_j=2{17 loj (Day 7)
Sites/Céncenuaﬁons: 1 Coadrs | 4432497 1. Sk -
) 2. _10.9%% 5.__ 127
3. 239 6.__1endo
Stock (if applicable):
Control Water Type (v): _
Moderately Hard Water + Trace Minerals
Other (describe): O
Dilution Water Type () i
Mod‘erate_ly Hard Water + Trace Minerals W2
Other (describe): A _ U
Source of Test Larvae (v)):
S&ME {otk o~ 337 _ O
Other (describe): |

Date Larvae Hatched: {2 14lo ~ | 3ltddei Hatch Time: \oco - oo Imitials: [ 5p

Record of Minor Test Non-Conformity

Date:

Description of Non-Conformity:

Initials:

Date:

Description of Non-Conformity:

Initials:

Test Log sheets QA Reviewezl:l By:

REV.01, JANUARYO00 (fathead mi test info)

..

.'.\ -
Qinz \3 h,b:*éﬁ’ (Reviewer Initials) on

lize: ©ae




Test Name: TVA-Seg\_lozah Nuclear Plant

Fathead Minnow Daily Test Information Logéheet

Test Dates: 12/10/01 - 12/17/01

S,

Daily Test | Temperature Information Feeding Information esmt Imtgi:ug:,Tesz:ter
i_nformaﬁon (25£1°C) (feeding interval 6+ 1h) Te ? fon Control Water Carboy
; No. and
Incubator Temp. Fed 100 ul . Additional comments
Date and C) Them. | piine | Fesding |oo e |End Time ~
Initials No. Shri time
am | p.m. Carboy # _|Date Prep.
Day 0 120 am: — ‘
aloloy | 77 | 2571 o wm x| 14CS (430 | 2 129
Day 1 iam: ¢q22 - |
otn) o 52 552 —/‘T ‘/'Pm”'u‘GD b=423 IH3e “ ]7_]"‘1\4.,1
Day2 wS | . vNam:icoo 2}iiloe|
izt (250 253 H Apm: gy, 30 | 1M RO T 05T S5 el
D2y 3 s “am:2430
. = - : " A _
i 25126, M iy e |($3S 1500 2 |iinjer
Day 4 LA DN
- vmsase | n -
1 iiu | )_')-J 25.2 L) ud /s b '325 /é/l( L‘/ IRADSLN]
Day5 ’ . > i 16
B - - am: 69i§ k3
1311 o) 253 135, =+ Apm: | 5o {400 (43¢ 1ali3lo1
Day 6 a4 {7 A am: 139 |, -
' < ' oo | PR i
alislol [25-2 |25 M omy, | 120C | 132D 12 el
7 U 7 7 . % > | D
niesdesels 7727 s e B,
AN EEE . Bt
P




Client: TVA/Sequoyah Nuclear Plant

Dates: /?//(7/0/ — /2/17/0/

Location: Soddy Daisy, Tennessee
CUMULATIVE MORTALITY OF P, PROMELAS IN CHRONIC TEST
REPLICATE REPLICATE
_ DAY DAY
CONC. Initials NO. A B C D CONC. Initials NO. = A B c D
2o | 1 i o o X anny |1 -} o C 1o
a0 |2 ! O | VA e @ O O e
Mod. [D4G | 3 [} N / 1/ * 25| 3 ) 0 10O
Hard [D565 | 4 i N |7 /X 100% | &4 4 |7 O 1=z 1O
pso | 5 \ O | \ ¥ Outfall { s | 5 | © Q| 7 3
A | 6 [ I T T V20 B N Y N A
" D25 | 7 | | { [ } Ds 71 { / = | &
Ry |1 & o -~ | 2ao | 1 &) C | O O
o) 2 - o C _lo I 2 [ O C 8] Q
X 3| N aNiaY e 100% |[PSs | 3 | ™ 2 | .S |
10.98% |2 4 1 D =~ I Intake LS| 4 | 5 | ¥ = |
Outfall |;hso | & O o @) o Lsp | 5 < 14,1 3 O
AL ] 6 | @ ] € | Al 6 | A | L | < @)
Des | 7 | © (1= 1 RN NN
B |1 Z ~ c (< 1
2 | 2 ) c @, & 2
/‘{— 3 O L2 1O 0 3
22.0% Jéo 4 | O / — 7 4
Outfall | 1gp | 5 L] re) i 5
AT 6 22 i oy A 6
P61 7 | 2. 2. 1O = 7
2dnnt 1 Z C o s 1
B0 | 2 ~. SN ~ 2 [
#5513 [0 1 Q1D 3
3.9% (DL&] 4 [ H D1 DS 4
Qutfall 51 % 1 0 O 5 .
ALzl 6 i 7 , / 6
P51 7 [ L 2. / 7
By | 1 C C | & [} 1
(540 2 ~ - (W) A 2
vl 3| o 1T O 1T O 3
2% |PACl 4| B | OlO T o 4
Outfall | 30 | 6§ | S = Vo) () 5
ALzl 6 | £ 2 / e 6
IPLYK 715 () ] 7
3}.( LA '\V\re(i e mmeved -rrér..\ re-*ho:.”tb

‘/C“C'S 5 andd ‘u?-\é le -~ U=ed e Q-.g.(\?s S\nCe glu\su_; RS 0\(5\\’\{(‘(-\)&

'AX'C '\'\\‘C— 3!C\k_< Q\T Lk.b?bn 8’(’\&(. S\\(‘\N \3 U Q\(}\_v GA\\\( . \N

Fhe

DLK S

W0

Q ‘\":J




SURVIVAL AND GROWTH

Oven Temp
Test Datengholm ~132[NlerCe)_ 1oy

Client: TVA - Sequoyah Nuclear Plant
Test Conducted By: ¥¢s LSO Raw P3G DR Comments:
Date Weighed_ 2l 151« 12\ %lo) Began drying (datettme)_[R {15 ]2\ /51

Weights Conducted by: &“Z'z LT End of drying (dateftime) t )1 Flot | s

_ Groups Dry
Pan Weight
Exposure & - #Llive  # Original Tare Dry Weight (Pan + Fish Mean
Repl. Rep. Fish Fish Weight (mg)  Pan + Fish (mg) minus Tare) (mg) Dry Weight (mg)
Control A a 16 | 7384 13 11263 od & ©.69)
Moderately Hard)| B Ci (O i;} ‘5 3; ]Q \oe.c =27 .19 O G
c a o {24 AY oo ga| (99 O 1S
D 4 a_ 112433:35 locecal (.,9Y 0. 749
10.98% Al ic a1 1Aen 8T 20E. < 2.9 0254
Outfall 101 B g i PN25(.97] 12 .20 .. 23 C..33
c ¢ 1S a7 s D253 <oy o.s2%
D A (Cc A%, dd |\ 2eaw] g/ O Kl
22.0% A g 12 11147, 75 | 2d 2| ¢ A7 0. LI
Outfall 101 B il (2 1H2e3.1Q (129,19 dLi O ol
C Lo C DAk 74 12725 S 0% o&os
D 7 (2 1147, 50 | 1027 < e Q. <lg
43.9% A < (2 11243, 93 1 (OsD. 00 .22 O LD
Outfall 101 B 2 e HAYY 42 (1Dl u LSO Q. (<0
c i 10 HASS 20 | 1D o, = 25 C. S 23
D al 1 RS Y6 1195%.97] (<) 0. L2
72% Al s e A3 BB | 159 d|  2.3¢ Q. 3%
Outfall 101 B 1C 12 18738 [1265< .19 oL 815
c 9 12 1ia6Z2: 50 11374l G2 0.l
D | 9 e J13S% 35| 12649 2] (o ©.(0N
100% Al g i 11370, 20 127764 .3 ©, 3]
Outfall 101 B T e Q85I Q7 [1asg.sy 7.5 Q.57
c 3 2 Pacn e liaelss Y O 13
D 1 O o0 2] Qe% IX 4dt O Fila

LT




Client: -

Test Conducted By:_\;CS LSy .40
Date Weighed_1 3 |\ 1oy = 10wl

- FATHEAD MINNOW
'SURV

&

D<E AR

e

Comments:
Began drying (dateftime)_)2117]ci /) bic

Test Dates: 1 }m)

DAY TEST
RAWDATA -~ ...
VAL AND GROWTH

Oven Temp
& = 1911161 @oy e

Weights Conducted by: (AtQ | L5 End of drving (dateftime) 12 1,410} / Glochs
- ]
: Groups Dry
Pan Weight
Exposure & #Live # Original Tare Dry Weight (Pan + Fish Mean
Repl. Rep. Fish Fish Weight (mg) Pan + Fish (mg) minus Tare) (mg) Dry Weight (mg)
| 1o HASRSY 1129547 | o~ ua | ez
Intake - 0 1305.77 | (29010 3.33 0,333
100% Jo, o 1As% 07 | 15,49 42 O 142
4 R _1As7.0R] 127289 | 54l | o sg)

A
B
c
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D

L8




Larvai Fish Growth and Survival Test-7 Day Growth

TN0026450-NPDES Permit #

Start Date:  12/10/01 14:.00 TestID: SQN1201fg Sampie ID:
. EndDate:  12/17/01 14:35 Lab ID; S&ME Inc. Sample Type: EFF3-Power Plant
-Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species; PP-Pimephales promelas
Comments: :
Conc-% 1 2 3 4
D-Control 0.6910 0.7190 0.6750 0.7489
10.98 0.8940 0.6330 0.5280 0.8650
.22 06770 04660 0.9090 0.5160
439 0.6220 0.1500 0.5390 0.6510
72 0.3780 0.8190 0.6120 0.6070
100 0.6310 0.7570 0.1310 0.4160
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control  0.7085 1.0000 0.7085 0.6750 0.7489  4.588 4 0.7192 1.0000
10.98 0.7300- 1.0304 0.7300 0.5280 0.8840 24.420 4 -0.154 2410 0.3365 0.7192 1.0000
22 0.6420 0.9062. 0.6420 0.4660 0.8090 31.070 4 0476 2.410 0.3365 0.6420 0.8926
43.9 0.4905 0.6923 0.4905 0.1500 0.8510 47.280 4 1.561 2410 0.3365 0.5472 0.7609
72 0.6040 0.8525 0.6040 0.3780 0.8190 29.828 4 0.748 2410 0.3365 0.5472 0.7609
» 100 0.4837 0.6828 0.4837 0.1310 0.7570 56.659 4 1609 2410 0.3365 0.4837 0.6726
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96236 . 0.884 -0.4075 -0.4154
Bartlett's Test indicates equal variances (p =0.16) 7.96597 15.0863
Hypothesis Test (1-tai, 0.05) NOEC LOEC ChV TU MSDu  MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.33653 0.47501 0.0443 0.039 0.37737 5,18

%

Linear Interpolation (80 Resampies)

Point SD 95% CL(Exp)  Skew
IC05 16.111 7134  0.000 34.339 05410
IC10 21.242
IC15 29.084 1.0
IC20 37.396 09 ]
IC25 75.449 ;
IC40 >100 0.8 4
IC50 >100 0.7 )
2 0.6 ]
0 y AL g %51
! o\ 2 1. -~ Qo ]
DMLy A ~g- é,o.:;_ -

MmsD = ¢, 3365

PmsD

P
Page 1
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o
w
1
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' %
SQN DSN101 Dose Response Curve Chart 1

fish wt. (mg)

Sequoyah NP, DSN101, Fathead Growth

0.80

Smpothed Means

070 ¥ ..

0.60 B U e NN .

0.50

ool o e 373

A

e C-as)= 5,‘5

0.30 oo

0.20 rermmeemmem

0.10 ——
43.9 72 100

Effluent Concentration
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  12/10/01 14:00 Test ID: SQN1201fs Sample ID: TN0026450
End Date: 12/17/01 14:35 LabID: S&ME INC. Sample Type: EFF3-Power Plant
Sample Date: Protocol: EPAF 91-EPA Freshwater  Test Species: PP-Pimephales promelas
Comments: v

Conc-% 1 2 3 4

D-Control  0.9000 0.9000 0.9000 1.0000
10.98 1.0000 0.9000 0.8000 0.9000

22 0.8000 0.7000 1.0000 0.7000

43.9 0.8000 0.2000 0.8000 0.9000

72 0.5000 1.0000 0.9000 0.9000

100 0.9000 0.8000 0.3000 0.7000

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control  0.9250 1.0000 1.2876 1.2490 1.4033  5.992 4
10.88 0.9000 0.9730 1.2543 1.1071 1.4120 9.935 4 0.193 2410 0.4160
22 0.8000 0.8649 1.1254 0.9912 1.4120 17.662 4 0.940 2410 0.4160
4
4
4

439 0.6750 0.7297 0.9817 04836 1.2490 35.836 1772 2410 04160
72 0.8250 0.8919 1.1739 0.7854 1.41 20 23.013 0659 2410 0.4160
* 100 0.7000 0.7568 1.0172 0.5796 1.2490 31.069 1.566 2410 0.4160

Auxiliary Tests ) Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normat distribution (p > 0.01) 0.91089 0.884 -0.9339 -0.58272
Bartlett's Test indicates equal variances (p =0.23) 6.93356 15.0863

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU MSDu MSDp MSB MSE  F-Prob df

Dunnett's Test 100 >100 1 0.33618 0.36464 0.06107 0.0596 0.43258 5,18

TN

Page 1 ToxCalc v5.0 Dwrimsiand Lo



Conc-% 1 2 3 4

D-Control  0.9000 0.9000 0.9000 1.0000
Intake 0.1000 0.4000 0.2000 0.9000

Transform: Arcsin Square Root 1-Tailed
Conc-%- Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control  0.9250 1.0000 1.2876 1.2490 14033 5.992 4 .
‘Intake  0.4000 0.4324 0.6798 0.3218 1.2490 5§9.994 4 2929 1943 0.4033
_’ .
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p>0.01) 0.87838 0.749 1.23279 2.88667
F-Test indicates equal variances (p =0.02) 27.9435 47.4683
Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates significant differences

Page 1 ToxCale va 0



¢ Sample Date:

- Comments: : & i
Conc-% 1 4
D-Control  0.6910 0.7190 0.6750 0.7489

Intake 0.0430 0.3330 0.1420 0.5910

Transform: Untransformed 1-Tailed
Conc-% - Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control  0.7085 1.0000 0.7085. 0.6750 0.7489 4588 4
‘Intake  0.2773 0.3913 02773 0.0430 0.5810 87.042 4 3.542 2353 0.2885

_’ N
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normai distribution (p=>0.01) 0.92908 0.749 0.7408 2.0285
F-Test indicates unequal variances {p = 8.03E-03) 55.1143 47.4683 .
Hypothesis Test (1-tail, 0.05)

Heteroscedastic t Test indicates significant differences

Page 1 ToxCalc v5.0



Fish Water Chemistry

T

SQN-  December 10 - 17, 2001 l INITIAL AND FINAL WATER CHEMISTRY _ (FATHEAD)

Initial Chemistry

Fish - Control 0 1 2 3 4 5 6 MIN MAX MEAN

Temp 243 241 243 251 253 241 250 24.1 25.3 24.6
DO . 7.2 7.4 7.7 7.2 7.2 73 7.2 7.2 7.7 7.3
pH 8.0 80 79 7.9 8.1 82 81 7.9 8.2 8.0
Cond 325 325 320 321 319 338 327 319 338 325
Hard 98 100 88 - 92 g0 92 92 90 100 94 6
Alk 62 67 65 67 67 70 67 62 70 66.4
Concentration 10.98% 0 1 2 3 4 5 8 MIN MAX MEAN

Temp 243 243 249 252 251 241 250 24.1 25.2 247
DO 7.2 7.3 7.6 72 .72 72 7.2 7.2 7.6 7.3
pH 8.0 8.0 7.9 8.1 8.2 8.2 8.1 7.9 8.2 8.1
Cond 314 315 311 313 317 324 325 311 325 317
‘Concentration 22% 0 1 2 3 4 5 6 MIN MAX MEAN

Temp 243 245 249 251 253- 241 250 241 25.3 247
DO 7.2 7.3 7.6 7.2 7.2 7.3 7.2 7.2 7.6 7.3
pH 8.0 8.0 7.9 8.0 8.2 8.2 8.1 7.9 8.2 8.1
Cond 301 304 298 300 305 308 311 298 311 304
Concentration 43.9% 0 1 2 3 4 5 8 - MIN MAX MEAN

Temp 245 245 251 254 250 240 25.0 24.0 25.4 248
DO 7.2 7.2 7.7 7.2 7.2 7.5 7.2 7.2 7.7 7.3
pH 7.9 7.9 7.9 8.0 8.1 8.1 8.1 7.9 8.1 8.0
Cond 273 277 270 274 274 269 271 269 277 273
Concentration 72% 0 ] 2 3 4 5 6 MIN MAX MEAN

Temp 247 250 252 251 250 240 251 2470 252 24.9
DO 7.2 7.3 7.9 7.2 7.2 7.5 7.2 7.2 7.9 7.4
pH 7.8 7.9 7.8 7.7 8.0 7.9 8.0 7.7 8.0 7.9
Cond 235 225 242 229 238 235 237 225 242 234
Concentration 100% 0 1 2 3 4 5 6 MIN MAX MEAN

Temp 246 248 252 240 250 241 251 24.01- 252 247
DO 7.2 7.2 8.0 7.2 7.2 7.7 7.2 7.2 8.0 7.4
pH 76 76 7.7 7.8 7.8 7.8 7.8 7.6 7.8 7.7
Cond 197 195 204 205 196 192 191 191 205 197
Hard 70 80 80 70 80 76.7
Alk 63 69 67 63 69 66.3
TRC , 0.07 0.08 0.07 0.05 0.08 0.07

Page 1
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intake

Fish Water Chemistry

MIN MAX

LT

Page 2

0 1 2 3 4 5 6 MEAN

Temp 242 250 251 251 251 241 250 24.1 25.1 24.8
DO 7.0 7.1 82 72 7.2 7.7 7.2 7.0 8.2 7.4
pH 7.5 7.6 7.7 7.7 7.8 7.8 7.8 7.5 7.8 7.7
Cond 190 189 197 208 196 193 194 180 206 196
Hard 72 80 76 72 80 76.0
Alk 87 70 68 67 70 68.3
‘TRC 0.15 0.08 0.05 0.05 0.12 0.08
Final Chemistry
FISH

" Fish - Medium 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 244 247 253 248 244 252 240 24.0 25.3 24.7
Do 6.5 7.1 6.8 71 - 70 68 7.9 8.5 7.9 7.0
pH 7.6 7.7 7.6 7.8 7.5 7.6 7.5 7.5 7.8 7.6
Concentration 10.98% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 251 248 253 248 248 253 240 24.0 25.3 24.8
DO 6.6 7.4 7.1 7.0 6.8 6.8 7.7 6.6 7.7 7.1
pH 78 75 76 75 74 75 75 7.4 7.8 7.5
Concentration 22% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 250 25,0 253 251 249 253 240 - 24.9 25.3 251
DO 6.6 7.4 6.9 6.8 6.8 6.7 7.8 6.6 7.6 7.0
pH 7.7 7.4 7.5 7.5 7.4 7.5 7.6 7.4 7.7 7.5
Concentration 43.9% 1 2 3 4 5 8 7 MIN.  MAX MEAN
Temp 249 252 249 257 244 252 240 24.0 25.7 24.9
DO 6.5 7.0 6.7 6.5 6.4 6.5 7.6 6.4 7.6 6.7
pH 7.6 7.5 7.5 7.6 7.3 7.4 7.6 7.3 7.8 7.5
Concentration 72% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 249 250 250 256 245 253 240 24.0 25.6 24.9
DO 8.5 7.2 6.6 6.6 6.7 8.5 7.6 6.5 7.6 6.8
pH 7.6 7.4 7.5 7.6 7.9 7.8 8.0 7.4 8.0 7.7
Concentration 100% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 249 245 248 251 245 252 240 24.0 25.2 24.7
DO 6.7 7.3 6.7 6.7 6.8 6.5 7.9 6.5 7.9 6.9
pH 7.4 7.4 7.5 77 7.4 7.4 7.9 7.4 7.9 7.5




Fish Water Chemistry

Intake 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 249 245 250 251 247 252 2486 24.5 26.2 24.9
Do 6.7 7.4 8.7 7.1 7.1 7.0 7.7 6.7 7.7 7.1
pH 7.6 7.5 7.6 7.7 7.3 7.3 8.2 7.3 8.24 7.6
Test Temperature Mean 249
Minimum  24.0
Maximum  25.7
Word Review by: Cen

LT
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Sa.

Template No.:

Control: (Mod. Hard)

Temperature-Initial

Final
D.O. Initial
Final
{pH  Initial
Final
Alkalinity
Hardness
Conductivity-Initial
Analyst Initials
QA Review Initials
10.98% Outfall 001 2
Temperature-Initial 349 28,2
Final o48 (26,73
D.O. Initial 3. 2
Final 7.4 |
pH  Initial 1.9
Final 5 7.
Conductivity-Intitial 20 33
Analyst Initials Ren 10X
QA Review Initials 130 ﬁ
22.0% Outfall 001 2
Temperature-Initial 2 RINE!
Final 15,0
D.O. Initial 1tz
Final 7.4
H  Initial 19
Final 7.+
Conductivity-Intitial N3 1 DOL
Analyst Initials By D‘Sé
QA Review Initials Lol B YY)

Notes:




| Template No.: "~

LY

Temperature-Initial _|24.S [24.5 |35\

ﬁ?f//;_iiﬁ[n; i / l'~1.3 = :

43.9% Outfall 001 0 1 2

Final <9155 2

D.O. Initial T.o- 172|717

Final . 2S5 | 7.0 A [ S
pH _ Initial &n5({7.59 ][4 '

Final 16 |15
Conductivity-Initial |[213{277 10
Analyst Initials Lso 240 A0
QA Review Initials |\ 3p |ian liip
72% Qutfall 001 0 1 2 3 4 5 - Remarks
Temperature-Initial 24,1 25.6{2%-2125 1 [25.0 [8847¢ it odo S =late

Final NI S I Y s -

D.O. Initial 13- 73 98 [Z.21 7.2 75 |70

Final S G Gl BZ 148 TS inad, Sl
pH  Initial Ng |79 112,750 F9 |¥.¢

Final T v AT |5a]7Y]R.O
Conductivity-Initial _[23< 3235 | 3421 229(23€ |525]23 2
Analyst Initials ; NG | e [l Nes
QA Review Initials 1$o | ip | 1<n | Lio
100% Outfall 001 4
Temperature-Initial 25.0

: Final C[25 .1

D.O. Initial 2L

Final 5.7
pH  Initial 7%

Final £S5 177 -
Alkalinity . il 1Y
Hardness 7o |—180 L7 | o
Conductivity-Initial |47 |\a5 |z~ 205|140
Chlorine 0o |~ {c.o8|_—7lo.0
Analyst Initials wso B0 [pen |66 NS
QA Review Initials |\ :0 |19 | 180 |50 [1sp
Sample Date paboloy | 12015 | vl $202 120 Jizym v |~
Notes:

Page 2



Np.

'Daily Chemistry Data - Fathead Minnow 7-day Chronic

i35

Client: TVA - Sequoyah Nuclear Plant Analysts: Ves LSO | @ao, 03¢
Location: _Soddy Daisy, Tennessee ~ Datesftimes: 35 iplo) (1400 — 120y
Template No.: | Ageoflarvae: <oy b~
Da '
Intake-100% 0 2 3 4 5 6 7 Remarks
Temperature-Initial |24 2. 281125 ([an 1 R5e
Final {25 125.812500 35925 2 |2u. lo
D.O. Initial s [7 217.2|77[32.2
Final T [GF 90 [0 7 OB
H  Initial i EIENIRENEX
Final 25 | R G l5]7.3] 2318,
Alkalinity {77 0|~ | (R |—
Hardness 72 ol | | _—1 ~—
Conductivity-Initial | G0 ST G G0 s> |idH
Chlorine ois- | 00|~ 0.05| ]
Analyst Initials LSO BN [DESINGS [ [ VOIS
QA Review Initials | oy kS 1650 Jiso | winlisp o |
Sample Date 12110 izt \2ie 12019y | gju L7
Notes

Page3
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Sequoyah Nuclear Plant Biomonitoring
November 27- December 1, 2001

Appendix F

Void Tests
Chain of Custody Records and
Toxicity Bench Sheets
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BIOMONITORING CHAIN OF CUSTODY RECORD

Client: TVA

Project Name: SEQUOYAH NUCLEAR PLANT

P.O. Number: PO BOX 2000

Facility Sampled: SEQUOYAH NUCQ| EAR PLANT

NPDES Number: TN0026450
Collected By: WANDA ALLEN

Phone:
Fax:

S & ME, Inc.

1413 Topside Road, Louisville, TN 37777

865-970-0003
865-970-0004

( Fedbx) UPS

Other (specify):

Page __1_. of aj@

| Bus Client

b . " Coglelctiocrj\ Dit‘e/l' imad Container i Rain Event?
Fleld Identification / Gra Ship. grab, list date/time under Number & ow Mark as A iat
Sample Description | Comp. | Temp. “End”) Volume | (map | (Markas Appropriate)
(°C) Collected )
Start End Yes :ers, No | Trace
nches
SQN'D'S'101'TOX comp 4°C ]]/25/01 ) 1 ]/26/0] (]) 25 -
OFA2 0822 | v
SQN-INT-TOX comp | 4oc 11/25/01 11/26/01 2.5
0949 28#9| cAL ol
Sample Custodv ~ Fill In From Top Down
Relinquished By (Signature): Date/Time Beceived By {Signature):
Winedfa 2080 Ul bl JREE (B LK,
ot
\v-.m‘m«m Y y

Instructions: Cients should fill in all areas except those in the
time for each sample is 36 hours from the lime of collection.
testing within that time frame. Samples shipped overnight on

“Laboratory Use" block. Biomoniioring sam
Therefore, pleas

e collect and ship in such a way that the labo
Friday via FedEx

or UPS must be marked for Saturday delivery

ples are preserved b

y storing them at 4°C and shipping them in ice4 The:hbd:
ratory will receive the samples with ample ﬂme’ﬁ
or they will not arrive until the following Monday"'

inltiate

VACOC |

i




BIOMONITORING CHAIN OF CUSTODY RECORD . Page __1_-of 1

Cllont TVA @ UPS Bus  Client

Project Name: SEQUOYAH NUCLEAR PLANT S & ME, Inc. Other (specify):
P.O. Number: PO BOX 2000 1413 Topside Road, Louisville, TN 37777
Facility Sampled: SEQUOYAH NUCLEAR PLANT Phone:  865-970-0003
Fax: 865-970-0004
NPDES Number: TN0028450
Collected By: WANDA ALLEN
Field Identification / Grab/ Shi (If Cotl)le:?ﬁto 2 l?a/tt.('ammed container Fi Rain Event?
ield Identification ra p. grab, list date/time under Number & ow :
Sample Description | Comp. | Temp. “End’) Volume | (Map | (Markas Appropriate)
(°C) Collected )
Start End : Yes | If Yes, No | Trace
Inches
SQN‘DIS‘101'TOX CQmp 4°C 1 ]/27/0-' 1 1/28/0] (]) 25 |~
0930 2730 | g l
SQN-INT-TOX comp 1 4c | 11/27/01 11/728/01 | (1)2.5
0843 2743 cal «
— Sample Custodv — Fill In From Top Down . _ |

. Relinquished By (Signature): ~ Date/Time Received By (Signature): Date/Time ;" |
7 A ; T — " ~ b
(lidie. 0K " LA Sy /520 %«7 & W\ a3) | 1 zak Ny |

wtructions: Cients should fill In all areas except those in the “Laboratory Use”
me for each sample is 36 hours from the time of collection. Therefors, pleas
3sting within that time frame. Samples shipped overnight on Friday via FedEx

block. Biomonitoring samples are preserved by storing them at 4°C and shipping them Inlce Thd ‘

e collect and ship in such a way that the laboratory will receive the samples with ample tlmé"%ofhitﬁt
or UPS must be marked for Saturday delivery or they will not arrive until the following Mo_ndqfi $ioauit

TS A Iwr 0 AR TR P At o < Y

AcCoC




BIOMONITORING CHAIN OF CUSTODY RECORD * Page_1__of_1-

Client: TVA @ UPS Bus  Client
Project Name: SEQUOYAH NUCLEAR PLANT ‘ S & ME, Inc. Other (specify): -
P.O. Number: PO BOX 2000 1413 Topside Road, Louisville, TN 37777

Facility Sampled: SEQUOYAH NUCLEAR PLANT - Phone:  865-970-0003

Fax: 865-970-0004
NPDES Number: TN0026450
Collected By: WANDA ALLEN

Field ldentification / Grab/ | Shi (if Cotl)'e:?ﬁto 3 ?E}tt?mmed Container Fl ' Rain Event?
eld Identification ra p. grab, list date/time under Number & ow Mark as Appropriat
Sample Description | Comp. | Temp. “End") Volume | (MGD ,( as Appropriate)
(°C) Collected )
Yes | lf Yes, No | Trace
Start End yb”n\ﬂ\“ ) Inches
0 - A am
- 0951 30857 GAl
SQN-INT-TOX comp | 4oc 11/29/01 11/30/01 m25 —
1006 o900 GAL

[JCW\—\:)Q_GG (S’L,ul i’\tﬁi Ghaa o L r(ztt\,r./w 4. 3o i\M

. ‘ 1 , — . -
MQW ey ‘&“'» '(;\"ws«v il l‘w&(f\ [ (J'Lx;)?cf

g
“Samla i,
Uk 728 ¢_Sample Custodv — Fill In From Top Down - ‘I
¥ Sa— Date/Time Received By (Signature): | Date/Time _ .
= — Lo e 12/3/0; {40 ..
. ; ’T’ ‘”-‘.5.:.'.**-‘
-

Instructions: Clents 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, ‘:bfhe,ihl&"‘:.ld
time for each sample is 36 hours from the time of collection. Therefore, please collect’and ship in such a way that the laboratory will receive the samples with ample time to. Initiate
testing within that time frame. Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday. ,.,\"‘egg-;:ﬁg;&e

TVACoC




7y

" FATHE AD MINNOW TEST INFORMATION '

Test Name: TVA- Sequoyah Nuclear Plant

Test Conducted From:_ /// phuii=) (Day 0) To ___42jni / ol (Day7)
Sites/Concentrations: 1. oy ) 4. H3 47 Thrlke 1004,
2. __ 0. 859, S =12 +f.
3 227, 6. 1003 ot
Stock (if applicable):
Control Water Type (v):

Moderately Hard Water + Trace Minerals
» Other (describe):

R

Dilution Water Type (v):

‘Moderately Hard Water + Trace Minerals B/
Other (describe): O
Source of Test Larvae (v): )

S&ME Lo+ ol-221 .
Other (describe): | _ O

. 1 50¢ a.
Date Larvae Hatched: 2ol Hatch Time: 30 Initials: \)(v&,

Hir1lo: '

Record of Minor Test Non-Conformity -

Date: . i

Description of Non-Conformity:

Initials:

Date:

Description of Non-Conformity:

Initials:

Test Log sheets QA Reviewed By: (Reviewer Initials) on _ (Date)
REV.01, JANUARY00 (fathead minnow test info)

LT



Fathead Minnow Daily Test Information Logsheet J
- 1
Test Name: TVA-Sequoyah Nuclear Plant Test Dates: 11/27/01-12/04/01 ]
Daily Test | Temperature Information Feeding Information esghan:zug:,Tes:ter
information (25£1°C) | (feeding interval 6 1h) Term:'n, ation Control Water Carboy
' - No. and
Incubator Temp. Fed 100 uL . Additional comments
Date and 0 e | Brine | T %408 |Start Time |End Time
a.m. p.m. Shrimp Carboy # |Date Prep.
ay 0 s | . v pp— N
Day 15 V' lam:0gee .
. bl 125050y mion | 1050 1023 | 2 |nf22
Day 2 (hf amOSHs >/
\ Z‘J{;l 25.0 25, L{ < pm:/ZM s 1lw3 |2 feo
Dy 3066 | S jamigpd | a0 ' /.,,/
\l\j‘/\\ 0! /3}‘ [} 25, A L{ P, A /01‘{0 [ [[ Z Z_ (/22 C'{
Day 4° t-Tam: 1 560 h i
IS 352 |25 4 ;:1: ° g H‘;’—?/n)
] Day 5 am:
po:
Day 6 am:
pm:
Day 7 ///////////

&)

%///////A .



“Client:

Location: Soddy Dajsy, Tennessee

- CUMULATIVE MORTALITY OF P. PROMELAS IN CHRONIC TEST

T Aﬁélysfé: ;

Dates: HR7)er~ 12104101

VS . BBD. DSl

REPLICATE REPLICATE

- DAY _ - DAY

CONC. Initials NO. A B C D CONC. Inifals NO. A B c D
S0 Tololo 1O TO [ 1o
3 210 1o 1o 1o : 2 1O 10 10 19

Md. D55 |13 |0 O 1O ¢ 2613 1 O TO oS 1

Hard [¥8D] 4 [ o C 1o O 100% | AN | 4 | 4~ 1 O]

5 Outfall 5
6 6
7 _ : LA -

i Yol 1 LO T 1. O O 111 O TO TOTO
L 2 ¢ Q1O O %}5 210 1o 1o o
e 1310 O 10O QO 100% 3l 1O ITOlO

10.98% 4 O @ } O Intake | £ 4 \ LS

Outfal 5 5 |-

6 6

7 7

<5 1 O 1To 10O T D 1

D 1 2 [ 1O O 1L 2

70 | 3 | O I O 10 3

20% AN | 4 O ] NO) O 4

Outfall 5 5

6 6

7 . 7

1NN ECHENCENS) 1

bl 2 | O o o 1A 2 | 4

" 310 @) 0 @) 3

43.9% 4 1 O O O O 4
Outfall |’ 5 5 “

6 6

7 — _ 7

1 §§ IS ORI 1

HsEara 2

/% 3 |L.C O / 3

2% G| 4 [ O | B 1 4

Outfall 5 5

6 6

7 7

[



ControkMod.Hard | 0 [ 1 [ 2 ] 3 | 4 6 | 7 Remarks
Temperature-Initial ) A TIEET
: Final 2124.6 CL 6.3y
D.O. Inifial %1710 [T.a iFL
Final 69166 .3
H  Initial 5.1 12! 1%5.0 ~
Final 1179174 7.3
A]kalinity e | (> | — |H
Hardness B | —18&. |— (20
Conductivity 20125 3%‘:‘—% 21
Tnitials f-;cg D46 DG [ Des |8
QA Initials is0 [i1so | 1so]jen | 150
' Day
Outfall 101-1098%] 0 | 1 | 2 | 3 | 4 . Remarks
Temperature-Initial 24,3 {24, (/12%.G 4.0
Final M 2504 6 bny
D.O. Initial EXIEXRERAEN
Final 6.5 .
H  Initial R | 2.0 19,0 K. #
Final 78149 [74 |72
Conductivity R 97 [4 |02
Initials Dée DAL 104G | pes | o
QA Initials LSO 1Lso {150 | tso 11<D :
Day
Outfall 101 - 22% 0l 12737 4 4 Remarks
Temperature-Initial {243 [2il,(425.0 P46 i
Final WO 615 6 by a
D.O. Initial b |[FLTI I ﬂ
Final 660G les l
H Initial D0 1B 1%.1 [9.4
Final 43 ’r’j{)j% 7.2
Conductivity acphal Ay 137
Initials 646 DAA 4 L5 &w
QA Initials 0 oo |iso

o c,ha«é& D.C. H\U\/\&(\cz/»e )5‘-%(
% mck%cc@ due—o Yaux of i\m@\d &34

LT




,Qt,fﬁ C\*W‘Qul 0.0, nesNEANZ_ M 4—

LY

. Soddy Daisy, TN *: A ey iy
Test Type: Fathf_:adM”in_no_'W7 _'yC_}y-omc ) ST e
: Day
Outfall 101-439% | 0 | 1 sz 3] 4 6 | 7 Remarks
Temperature-Initial 4.3 D4 LE4.(, [2%0
- Final 24.0124.2 25,025 e
D.O. Initial I ([72[472
Final F16. 7164 L2
pH  Initial B.0 %0 0
Final O 61,373
Conductivity GO RG22 DG ﬂa@@
Initials D56 RS FZK NS5 1R
QA Initials Lso iso hso liso | ise
Day
Outfall 101 - 72% 01 1] 27374 " Remarks
Temperature-Initial |24.3 RY.&PY.(; 25,0
Final Y.0105.0125.0]as .0 O Conde ik
D.O. Initial 53 LZLA L] 2>
_ Final 0. 2165 6.4 [t
H Initial 1.3 |/ ¥[7.9]5. 6 |
Final 6|4 FFS
Conductivity FR N7 RIVILLS
Initials 045 | DEE IR D4 | e
QA Initials LSo | S0 {0 |1sO | o
Day
Outfall 101-100% | 0 | 1 [ 2 [ 3 [ 4 6 | 7 Remarks -
Temperature-Initial 24.3 14,0 D40 Dy.0 | _L '
Final 250250256 [24.9
D.O. Initial 54 1IN L T2 i
Final . (.86 7|e? s
H Initial 72913434 7.9
Final O1F ZE4 7.3
Alkalinity 2 ) —lleto |L—T
Hardness 0 L1 8D
Conductivity a0 | 34 4 1182
Chlorine 2. C‘,"/ 2.05
Tnitials YA N.é#%& 56 [
QA Initials o | %o MR [W\TA |50
S ie ot azT WLy ;




Clien - TVA
Location:
Test Type:

2

Dates/

4

<

Intake - 100%

-0 1 2 3 4

6 | 7

—Remarks

Temperature-Initial {240 24,0 144 %J,G
Final M4.008.012506 347
D.O. Initial PARrNIEN
Final A %(,,3 G
pH  Initial SI2SALL7T
Final 23122 0:Y 7.4
Alkalinity 3 |~ —1| - za ales 7
Hardness << s nerd - 7Y
Conductivity tg/ 114¢ 1R9 1134
Chlorine 0.08 .02~
Tnitials 1255 D44 ‘Qéé DS | Bo
QA Initials 160 | 130 (130 {reo| wo
Sompe. Dale ! "2T Y RS Wzl 120

g6 Chirged 0.0, popyome day 1

LT
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- CERIODAPHNIA TEST INFORMATION SHEET

Test Name: TVA —Sequoyah Nuclear Plant

- Test Conducted From: n{)#gol (Day 0) To 1)_)031 )0’ (Day 7)
Sites/Concentrations: 1. __» se~dean} 4, H3 G-/, Sestake el
2. 10,5849 5 721
3294 6.__i1coy.
Stock (if applicable):
Control Water Type (v):
20% Dilute Mineral Water + Trace Minerals - [3/
Other (describe): |
Dilution Water Type (v): ]
20% Dilute Mineral Water + Trace Minerals E/
Other (describe): - - O
Source of Test Organisms: S&ME brood board nos. i { 5

Age of Test Organisms: :
Isolated neonates for test on 123 Jot (date) from _oHCD 10 [ RO0O (time) Initials \J¢ S

Record of Minor Test Non-Conformity

Date:

Description of Non-Conformity: 4

Initials:

Date:

Description of Non-Conformity:

Test Log sheets QA Reviewed By: (Reviewer Initials) on (Date)

REV.01, January 00 (ceriodaphnia test info sheet)



S,

Test Name: TVA-Sequoyah Nuclear Plant

Ceriodaphnia Daily Test Information Logsheet

Test Dates: 11/27/01-12/04/01

. . "~ Test Initiation, Water |
ixll)tf:)l rlr):u;[:izxs):] Temp(t::rl?;u—rze 52‘{28‘“""" Feeding Information Ch:rllg?:, g?Tesit1 i .
Termination Control Water Carboy
No. and
o . : Additional comments
DI:ti;:;;d Incubator Temp. (°C) T};:Ie:n. FedJ((})ﬁ(f)\ u‘L YCT Date é‘;cznlaos(t) r::r[;] Selag:f:-um Start Time | End Time
LI a.m, p.m. Carboy #  Date Prep.
Day 0 V¢S
l?\y::;\ol 252 |25, 0( v 7)o [ |zeion )K‘O-g-‘t /39/ # i “I’Z?./o,
Day 158 ) XX oBZad . ’
ooy (250 PS.( | 4 |mee ||l |7 |/2i00] 1233 |2 7 uf22f
Re | OBz
250 1,01 4 s thdlor| V' ieoo | 1300|1331 |e TN,
. ot | / \/ 6 e . /
2500250 | U | |2 o0 |13204y) @ 124
25.2 29 4 H L [

7“'7)0!

ol

.|




_ TLEREITE ;
»Chent Tennessee Valley Authonty-Sequoyah _AnaIysts NCS | BEN. DSB-
Location: Soddy Daisy, Tennessee “‘

Test Start-Date/Time: >
Dates Samples Collected: _iilze, 1]z« Test Stop-Date/Time: {zlovio: |
. #of Number of
Replicate Number of | #ofLive | Original | Young per
112314567 9 (10| Young Adults Adults Adult
Conc. |[Init.[Day] - | - | - | - | =] = — -] -
sl 110 O 1o (o O
6] 2 — 0 (o lo o
ControlP4s] 3 |C a <4 re (O 6.4
DMWIpn| 4 455 L Iolol? X5 9 S
25% 5
6
7
N
Total 0
Replicate #0of | Number of
11213/4|5|617 9110 Number of | #ofLive | Original | Young per
Come. |Init.Day) - | - [ —| - | -] -] = -~ | = | Young Adults Adults Adult
\:iﬁ- 11 O— X C F”‘T,)Z"q T [
—E 2 CT= C #,4g VO < .
HEI@ 4 < # ~4q 'O c.
1098%|30l 41414 | |43 [0]3R 4 o a Vo
QOutfall 5
6
7
Y
Total O )
*_icot Andivend
. # of Number of
Replicate Number of | # of Live Original | Young per
112134567 9 110| Youne Adults Adults Adult
Conc. |Init.iDay] - | - | = | = [~ | = | — - -
1 ﬂ@' C 1= lo O
V&l 2 |G O \O \O <
Gl 3 1CH & o s C
22.0% [fol 413 [S 5[5 [al0l4 (5] 0l0
Qutfall 5
6
7
Total

ALY



Dates Samples Collected: 11 , 2 1124 ‘!/

Test Sta:t-Date/l‘xme"nlﬂb: fizo0 -

Test Stop-Datemme- lllou-lloc /

#of Number of
Replicate Number of | #of Live Original | Young per
11213 5161718 Youn Adults Adults Adult
Conc. Init.Day| — | | -] <[ = [ = < | = @L
S1 10 ) \o 1o o
20 Y- O G T S
31y ~—| D q 1o o
43.9% 414 [sT1413 |3 514 o) = 1O
Qutfall 5
6
7
Vv
Total O
& kopred arnienad,.
Replicate #of Number of
P - Number of | #ofLive | Original Young per
11213 516178 Young Adults Adults Adult
Conc. |Init.[Day] - | -- | — R R N » :
PRl L b O 1~ Lo ~
! 46 345 ®) (O FC c
2% 41413154 (Llo]5 =
Outfall 5
6
7
Total
i
: #of Number of
Replicate Number of | # of Live Original | Young per
112131456738 Young Aduits Adults Adult
Conc. |Init.Day] -~ | - | = [ = | = | = | = | —
2R ®, \O \O O
654 2 1( 0 Lo 10 N
; A lp : Y < O 1o 0.+
100% | 41415 14a|5]olol4ls lec | \vo
Outfall 5
6
7 /
Total

L




Dates Samples Collected: uls e 1lzd

T&st Start-DatefI‘lme. 1 1!21}3» /250

Test Stop-Date/T ime: ) zlodloi/

Replicate Number of | #ofLive | Original Young per
1 51617 Young Aduits Adults Adult
Conc. |Init.[Day] —- - - -
@‘)6 10~ ﬁ 1 O \D o)
1;,56 210 ) O (0 o
43 C | — \ (o 1o o.]
100% |pad 4 | 57| 5101515 R VO
Intake 5
6
7
|Total ]

Sk



Template No.: ~~7{ “Sxsiv G

Test Type: Ceriodaphnia 7-day Chronic ~

.

- Day ¥
Control: 20% DMW 3| 4
- [Temperature-Initial 24:0 |25, |
Final <%.0133.0
D.O. Initial {173
Final G 1.4
H  Initial YREER
Final §,2]8.2
Alkalinity -~ (S
Hardness ’ 183
Conductivity g;;zu}/ 150
Initials 5 14 WA B
QA Initials i S [ LID
Day
Outfall 101 - 10.98% 4
Temperature-Initial  P%.3 [74.5Dy. L
Final - ' 5.4
D.O. Initial _—
Final 1.3
pH Initial _—
Final & 3.2
Conductivity %
Initials £
QA Initials L&D
Y
Qutfall 101 - 22% 4 6 | 7 “Remarks
Temperature-Initial # '
Final 255,
D.O. Initial _—
Final 7.2
H  Initial e
Final -3
Conductivity
Initials A
QA Initials 5:35)

%"}i(%wdkcd 4ot earl\tj ck‘\,wv% laack o scx.mfb\e

P




Template No.:

Test Type Cenodaphma 7-day Chtomc

: Age of Neonates £ IH heS

[Outfail101-439% | 0 | 1 ] 2] 3] & 6 Remarks
Temperature-Initial 24,5 24,6 24@ D% S _—]
Final 240 6.0 Q4.0 |25.3
" ID.O. Initial 72
Final F [
H [Initial A0 [%.]
Final %.0
Conductivity 84115
Initials D46 156
QA Initials LSo| o
Qutfall 101 - 72% 0 | 1
- [Temnperature-Initial [24 3 [74 ¢
Final 244
D.O. [Initial 7.2.17.2
Final 2|
pH  Initial .0 |91
Final §0
Conductivity K ’%7
Initials 59 056
QA Initials So | Lo
Outfall101-100% | 0 | 1t | 2 | 3 | a 6 Remarks
Temperature-Initial [25.0P5,0 [240 D50 | — dnrbd,
Final 250 1750 [24.0] 253 =p {90
D.O. Initial ZFLEL (7.0 7.1 -~
Final F i (4 6.al1.0
H Initial 24| LYK 2TZ A~
Final FLYIRG 199155
Alkalinity 1y b |~ —
Hardness ~0 se |L—1—
Conductivity RIWNT 197 |~
Chiorine 0.04 0.051 ~
Initials LG 10RG DK VA [#so
QA Initials Lo o Jiso Juén lLs ol
Sarpe Deder MZT O wlzr wg i34

LT




L™

Client: TVA - Sequoyah Nuclear Plant Analysts: __yes nats . BEN

Location: Soddy Daisy, Tennessee _ Dates/times: {2501 /1200 ~12(4)o;/

Template No.: | ‘Age of Neonates < 2+ heS
Test Type: Ceriodaphnia 7-day Chronic

Day -
Intake - 100% 0 1 2 | 3 4 5 6 | 7 Remarks ]
Temperature-Initial 24,0 4.0 b4 )R 0
Final 296 (S, 0R5.6 |as 3

D.O. Initial 3.2 2] —
| Final 2.016.910.% [u9
H Initial SILS [ RAFZF -

Final £2|95123[8.2
Alkalinity L3 |~ "
Hardness W 139 _—
Conductivity YY) 199 1ikd | —
Chlorine 0.05| —1 0.0
Initials 04 %6 D% 1K | 6o i
QA Initials

d \ \
Sawple Bade: W WUT WH WH v



