Tennessee Valley Authority, Past Office Box 2000, Soddy Daisy. Tennessee 37384-2000

July 12, 2010

State of Tennessee

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

6" Floor, L & C Annex

401 Church Street

Nashville, Tennessee 37243-1534

Dear Mr. Patrick Cromer:

SEQUOYAH NUCLEAR PLANT - DISCHARGE MONITORING REPORT FOR JUNE 2010 AND
CORRECTION TO DISCHARGE MONITORING REPORT FOR MAY 2010

Enclosed is the June 2010 Discharge Monitoring Report for Sequoyah Nuclear Plant. Also,
enclosed is the correction to the Discharge Number 101 T, Biomonitoring for Outfall 101 for May
2010. If you have any questions or need additional information, please contact Stephanie
Howard at (423) 843-6700 of Sequoyah’s Environmental staff.

| certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. | am aware that there are significant penalties for submitting false information,

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

Sincerely,

oY

Christopher R. Church
Site Vice President
Sequoyah Nuclear Plant

Enclosure

cc (Enclosure):

Chattanooga Environmental Field Office
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 "'T_/’

Washington, D.C. 20555 , _____,/%
K



NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) MAJOR Form Approved.
Name ___T_V_A; ?EQE(.IYAH_NQSEA_R B_LILNL o DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address_pP0Q.BOX2000 _ __ __ _ .
— _ (NTEROFFICESB-2A-SQN) __ __ _ __ _ TN0026450 101 G F - FINAL
— — __ _SODDY-DAISY. TN 37384 _ __ __ _ _ _ __ PERMIT NUMBER DISCHARGE NUMBER | DIFFUSER DISCHARGE
Facility __TVA - SEQUOYAH NUCLEARPLANT
Locatio HAMILTON COUNTY . MONITORING_PERIQ EFFLUENT
. YEAR | MO DAY YEAR | MO _| DAY
: *** NO DISCHARGE bl
ATTN: Stephanie A. Howard From| 10 | 06 | 01 To| 10 | 06 | 30 ]
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
-EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE, WATER DEG SAMPLE e hkkAkhk " hhkkhkkk ThAkRkkhk 30 4 0 50 / 30 MODELD
CENTIGRADE MEASUREMENT : 04
00010 zZ o] 0 ol DEG.C.
INSTREAM MONITORING Sof : : &
TEMPERATURE, WATER DEG. SAMPLE TREREHHK - TR AKKIRK
CENTIGRADE MEASUREMENT 04
00010 1 0 0 o DEG. C.
EFFLUENT GROSS VALUE i o
TEMP. DIFF. BETWEEN SAMP. & SAMPLE AAAKRAKK LT " *hkkkhkk *RKRRIIK
UPSTRM DEG.C MEASUREMENT 04
ool 1 S 0 AIT: wwn DEG.C.
EFFLUENT GROSS VALUE
PH SAMPLE PR dkdhdRhk - ek ddhw
MEASUREMENT 73 7.6 12
00400 1 0 0 P su
EFFLUENT GROSS VALUE : : L =~MINIMU %
SOLIDS, TOTAL SUSPENDED SAMPLE hioddiiddd hiehabadedabdd - hddabalalaidd 7
MEASUREMENT 19
00530 1 0 O won MGIL
EFFLUENT GROSS VALUE ]
OIL AND GREASE SAMPLE U — KrKEKIKK - Fkxk kARG <5 <5
MEASUREMENT 19
00556 1 0 0 bl MGIL
EFFLUENT GROSS VALUE MO.AVG
FLOW, IN CONDUIT OR THRU SAMPLE Fhkkok Ak 1644 03 fulniainiaiatele falailaiainiall hulalbeiebodd - 0 30/30 |RCORDR
TREATMENT PLANT MEASUREMENT
50050 1 0 O MGD b 'RCORDR
EFFLUENT GROSS VALUE
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER (I Certify under penalty of law that this document and all attachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel }/
Christopher R. Church properly gather and evaluate the information submitted. Based on my inquiry of the person or %
persons who manage the system, or those persons directly responsible for gathering the S ol T H
. . . information, the information submiitted is , to the best of my knowledge and belief, true, €quoyalf Site Vice President 423 843-7001 10 07 09
Sequoyah Site Vice President accurate, and complete. | am aware thal there are significant penalties for submitting false INCIPAL EXE
infi tion, including the possibility of fine and impri t for knowing violations SIGNATURE OF PRINCIPAL EXECUTIVE
information, includi possIDI | | Isonmen Wil Vi . E AREA N M YEAR O
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT povigl UMBER M DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments her
No closed mode operation. The following information is included in an attachment: CCW data

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 2



CCW Data

DMR Attachment

CCW TRENCH

Extractable Petroleum

Date/Time Collected Hydrocarbons Analysis Date/Time Analyst Method
No water would come out of the pump. No sample could be obtained.
CCW CHANNEL
Extractable Petroleum
Date/Time Collected Hydrocarbons Analysis Date/Time Analyst Method
06/16/2010 @ 1323 <0.10 mg/l KMF EPH

06/18/2010 @ 0140




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

Name _ TVA - SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _P.O.BOX2000 __ __ _ _ _ __ _ _ __ __
___ _{INTEROFFICESB-2A-SQN) TN0026450 101 G F - FINAL
. ____ _SODDY-DAISY. TN 37384 __ __ ___ __ __ PERMIT NUMBER DISCHARGE NUMBER DIFFUSER DISCHARGE
Facilitv. _ TVA - SEQUOYAH NUCLEARPLANT _
Locatio _HAMILTONCQUNTY _ _ __ ONITORING PERIQ EFFLUENT
YEAR | _MO_| DAY YEAR | MO | DAY
X *** NO DISCHARGE bl
ATTN: Stephanie A. Howard From| 10 | 06 | 01 To[ 10 | 06 | 30 []
- NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY [ SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
CHLORINE, TOTAL RESIDUAL SAMPLE HREXKIIK badedabdadaldd " FERAKA KK
' MEASUREMENT 0.022 0.032 19 0 | 23730 | GRaB
50060 1 0 0 fainiaiad MGIL
EFFLUENT GROSS VALUE S M : o : ,
TEMPERATURE - C, RATE OF SAMPLE HHhRK KR 0 CALCTD
CHANGE MEASUREMENT 62 bl
82234 1 0 O DEG "CALCTD.
EFFLUENT GROSS VALUE C/HR

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE

MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Certify under penalty o_f law that this do_cumenl and all attachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel
Christopher R. Church properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the ; i i
. . . information, the information submitted is , to the best of my knowledge and betief, true, Sequoyah Site Vice President 423 843-7001 10 07 09
Seqquah Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments her

The following injections occurred: 1. Floguard MS6236 (max. calc. conc. was 0.032mg/L--limit 0.2mg/L) 2. Biodetergent 73551 (max. calc. conc. was 0.017mg/L--limit 2.0mg/L) 3. Spectrus CT1300
(max. calc. conc. was 0.04mg/L--limit 0.050mg/L) 4. Spectrus CT 1300(low detection level analytical method was <0.05mg/L--limit 0.050mg/L)

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




NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) MAJOR Form Approved.
Name___ TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address_P.0.BOX2000 _ _ _  ____ __ _ _ _ ____
o _(INTEROFFICESB-2A-SQN) _ __ _ TN0026450 101 Q F - FINAL
— — .._SODDY-DAISY TN 37384 __ __ __ ____ __ PERMIT NUMBER DISCHARGE NUMBER | DIFFUSER DISCHARGE
Facilitv _ TVA - SEQUOYAH NUCLEAR PLANT_
Locatio _ HAMILTON COUNTY _ _ __ _ _ _ __ _ _ _ NITORING PERIQ EFFLUENT
YEAR.| MO ! DAY YEAR | MO | DAY

*** NO DISCHARGE ol

ATTN: Stephanie A. Howard From 10 [ 04 | 01 To| 10 | 06 | 30 1:| :
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. {FREQUENCY | SAMPLE
b EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
BORON, TOTAL 'SAMPLE PR J— - <
MEASUREMENT 0.20 19 0 1791

01022 1 0 O b MGIL
EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE _
MEASUREMENT

f

. e
7,//74%/

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER | Certify under penalty of law that this document and all altachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel
Christopher R. Church properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the e /i 4
. ; . information, the information submitted is , to the best of my knowledge and belief, true, uoyah Site Vice President 423 843-7001 10 07 09
Sequoyah Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MmO DAY
TYPED OR PRINTED CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS

Boron was sampled on 4/14/2010.

(Reference all attachments her

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1



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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM, (NPDES) MAJOR
DISCHARGE MONITORING REPORT (DMR)

Form Approved.

_____________________ (SUBR 01) OMB No. 2040-0004
Address __P.O.BOX2000 _ __ __ _
. _(INTEROFFICESB-2A-SQN) __ __ __ _ _ _ __ TN0026450 101 T F - FINAL
S _SODDY-DAISY. TN 37384 _ _ PERMIT NUMBER DISCHARGE NUMBER BIOMONITORING FOR OUTFALL 101
Facility __TVA - SEQUOYAH NUCLEARPLANT _ __ - __
tocatio __HAMILTONCOUNTY MONITORING_PERIO EFFLUENT
YEAR | MO | DAY YEAR DAY,
. *** NO DISCHARGE e
ATTN: Stephanie A. Howard From| 10 | 06 | 01 To{ 10 | 06 | 30 B
: NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
1C25 STATRE 7DAY CHR SAMPLE Akkkkhkk *RRRKKKK - Monitoring [P PO
MEASUREMENT . 23
CERIODAPHNIA » Not Reqwred
TRP3B 1 0 0 3 bl PERCENT
EFFLUENT GROSS VALUE
IC25 STATRE 7DAY CHR SAMPLE PR Hwkawaak . Monitoring e PR——
MEASUREMENT . 23
PIMEPHALES Not Reqwred
TRP6C 1 0 O bl PERCENT

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

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

direction or supervision in accordance with a system designed to assure that qualified personnet

Christopher R. Church properly gather and evaluate the information submitted. Based on my inquiry of the person or M
persons who manage the system, or those persons directly responsible for gathering the H i }

s . . . information, the information submitted is , to the best of my knowledge and belief, true, Sequoyah Site Vice Président 423 843-7001 10 07 09
equoyah Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
_ information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS
Toxicity was not sampled in June 2010.

(Reference all attachments her

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1



PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)- MAJOR Form Approved.
Name__ __TXA_'EE_QEQYAH_NU_CEN} E.U_‘_Nl o DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _P.O.BOX2000  _ _ ___ ___ ____ __ __ __
e _(MTER%H_CE_SB__—ZILSQN)__ _______ TN0026450 103 G F - FINAL
_ _____SODDY-DAISY. TN 37384 _ __ __ __ _ _ __ PERMIT NUMBER DISCHARGE NUMBER | LOW VOL. WASTE TREATMENT POND
Facilitv_ _ TVA - SEQUOYAH NUCLEAR PLANT__ __ __ _
Locatio _HAMILTON COUNTY_ —MONITORING PERIQ EFFLUENT
YEAR | _MOQ_| DAY YEAR | MO | DAY
p *** NO DISCHARGE e
ATTN: Stephanie A. Howard From| 10 |-06 | 01 | TO| 10 | 06 | 30
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MiNIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE Kk ARk Kk K KRk hhhhK - 6 9 Kk Nk kK 7 g 0 13/ 30 GRAB
MEASUREMENT . .

00400 1 0 0

EFFLUENT GROSS VALUE U
SOLIDS, TOTAL SUSPENDED SAMPLE T
MEASUREMENT 74 108 26 7 10
00530 1 0 O PERMIT. LBS/DY MGIL
EFFLUENT GROSS VALUE REQUIREMENT AV
OIL AND GREASE SAMPLE < kKRR RIK <
MEASUREMENT 60 26 6
00556 1 0 O LBS/OY | MGIL
EFFLUENT GROSS VALUE [ O°AVG: AILY:MX
FLOW, IN CONDUIT OR THRU SAMPLE 1.206 1.506 03 r— P A
TREATMENT PLANT MEASUREMENT
50050 1 0 O MGD
EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepared under my P 7 TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel }
Christopher R. Church properly gather and evaluate the information submitted. Based on my inquiry of the person or 4 ( o
persons who manage the system, or those persans directly responsible for gathering the i i i
. . . information, the information submitted is , to the best of my knowledge and belief, true, Sequoyah Site Vice President 423 843-7001 10 07 09
Sequoyah Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments her

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of

1



NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) MAJOR Form Approved.
Name__ _T!A;S_EQQ(_)_YAH_NU_CEIB PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address_P.O.BOX2000 _ __ __ _
o _(INTEROFFICESB-2A-SQN} _ _ _ __ __ _ __ TN0026450 107 G F - FINAL
______ _SODDY-DAISY.TN 37384 __ _ __ __ __ _ __ PERMIT NUMBER DISCHARGE NUMBER | METAL CLEANING WASTE POND
Facility __TVA - SEQUOYAH NUCLEARPLANT
locatio _HAMILTONCOUNTY _ - ___MONITORING PERIO EFFLUENT
YEAR MO, DAY, YEAR | _MQ DAY
" *** NO DISCHARGE [ XX | ***
ATTN: Stephanie A. Howard From| 10 | 06 | 01 | TO| 10 | 06 | 30 [xx]
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY| SAMPLE
EX OF TYPE
AVERAGE |  MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS : ANALYSIS
PH SAMPLE [FR— dehRRRKIK - [P
MEASUREMENT 12
00400 1 0 O wnwe su
EFFLUENT GROSS VALUE i -
SOLIDS, TOTAL SUSPENDED SAMPLE KhkhhAAE *RRKIKKK® - KhKKIIKR Khhkhkkk
MEASUREMENT 19
00530 1 0 0 el MG/L
EFFLUENT GROSS VALUE
OIL AND GREASE SAMPLE kkkkhhhK Tkhkhkkd " *kkhkhkkk dkkkkkkk
MEASUREMENT 19
00556 1 0 0 MG/L
EFFLUENT GROSS VALUE
PHOSPHORUS, TOTAL (AS P) SAMPLE T Kk Kk IRK - Kk ke Ak kK Kk Kk
MEASUREMENT 19
00665 1 0 0 bl MGIL
EFFLUENT GROSS VALUE
COPPER, TOTAL (AS CU) SAMPLE Kkhkkkik *khkhikkk "~ hkkkkkki Khkkkhhk
MEASUREMENT 19
01042 1 0 O ) bl MGI/L
EFFLUENT GROSS VALUE
|RON, TOTAL (AS FE) SAMPLE dkdkkkhk hhhAAIIK " Fkdk AR TR AkkhhdAA
MEASUREMENT 19
01045 1 o] 0 o MGIL
EFFLUENT GROSS VALUE ) , Al -
FLOW, IN CONDUIT OR THRU SAMPLE 03 HhKARFIK [ o
TREATMENT PLANT MEASUREMENT
50050 1 0 0 MGD kAR
EFFLUENT GROSS VALUE
‘ =7 o
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Certify under penalty of law that this document and all attachments were prepared under my é 7 / TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel s
Christopher R. Church properly gather and evaluate the information submitted. Based on my inquiry of the person or //’ {
persons who manage the system, or those persons direclly responsible for gathering the i ¢ :
h Site Vice President information, the information subrmitted is , to the best of my knowledge and belief, true, Sequoyah Site Vice Presiden 423 843-7001 10 07 09
Sequoyah Site Vice Presiden aofcurat?, and :zzlcr:;!plelﬁi 1am ay;_a;;e thfaf! theredare significanlt;:enilties‘fof gu?ar?itting false SIGNATURE OF PRINCIPAL EXECUTIVE )
information, inciuding the possibility of fine and imprisonment for knowing violations. AREA
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT pned II\IUMBEbR YEAR| MO | DAY

COMMENTS AND EXPLANATION OF ANY VIiOLATIONS

No Discharge this Period

(Reference all attachments her

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1



PERMITTEE NAME/ADDRESS  (include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name —T—\LA; S_EQ_(_J(_)-YAH_NL_]E:E[E KL[.LNL o DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address P.O.BOX2000 __ . ______ ’
—_ (NTEROFFICESB-2A-SQN} TN0026450 110 G F - FINAL
— . _SODDY:DAISY. TN 37384 __ __ _ PERMIT NUMBER DISCHARGE NUMBER | RECYCLED COOLING WATER
Facility._ __TVA - SEQUOYAH NUCLEAR PLANT
Locatio HAMILTON COUNTY MONITORING PERIQ EFFLUENT
YEAR MO DAY . YEAR MO, DAY,
*** NO DISCHARGE XX | »*=
ATTN: Stephanie A. Howard From| 10 | 06 | 01 To| 10 | 06 | 30 [xx]
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE, WATER DEG. SAMPLE *RRRKKRK KRIRAK KK *RARKRKR KRKKKKAK
CENTIGRADE MEASUREMENT 04 04
00010 Z 0 O DEGC DEGC
INSTREAM MONITORING :
PH SAMPLE Ak kkk kKR [R— - Jr——
MEASUREMENT 12
00400 1 0 0 e
EFFLUENT GROSS VALUE s
SOL|DS, TOTAL SUSPENDED SAMPLE *hhkkhkdk kXK KK . *kkKhkkk KKK RA KK
MEASUREMENT 19
00530 1 0 0 balaia MGIL
EFFLUENT GROSS VALUE Aot = o 4 S
OlL AND GREASE SAMPLE hhkkkkk Kkdkdkkik “ *hFhkhkkk whkhkhkkhk
MEASUREMENT 19
00556 1 0 o ol MG/L
EFFLUENT GROSS VALUE
FLOW, IN CONDUIT OR THRU SAMPLE 03 EraaEa, e PrT—— .
TREATMENT PLANT MEASUREMENT
50050 1 0 O MGD
EFFLUENT GROSS VALUE MO:AV Y:M
CHLOR'NE, TOTAL RESIDUAL SAMPLE KkkKhAhK KhTXKAIK - *hkKKhAK dkkkkrhk
MEASUREMENT 19
50060 1 0 0 el MGIL
EFFLUENT GROSS VALUE 2
SAMPLE
MEASUREMENT
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Certify under penaity of law that this document and all atiachments were prepared under my ¢ . TELEPHONE DATE J
direction or supervision in accordance with a system designed to assure that qualified personnel /Z o
Christopher R. Church properly gather and evaluate the information submitted. Based on my inquiry of the person or i’ / //
persons who manage the system, or those persons directly responsibie for gathering the P ¢ f
. X . information, the information submitted is , to the best of my knowledge and belief, true, Sequoyah Site Vice President 423 843-7001 10 07 09
Sequoyah Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. ZED AREA R YEAR| MO Y
TYPED OR PRINTED OFFICER OR AUTHORI AGENT pvl NUMBE DA

COMMENTS AND EXPLANATION OF ANY VIOLATIONS

No Discharge this Period

(Reference all attachments her

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1



PERMITTEE NAME/ADDRESS (Include Facility Name/location if Different)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

MAJOR Form Approved.
Name___TVA - SEQUOYAH NUCLEAR PLANT * DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004
Address _P.O.BOX2000 _ ____ __ _ ______ __ _ __
— _ UNTEROFFICE SB-2A-soN) TN0026450 M0 T F - FINAL
__ _SODDY-DAISY.TN 37384 PERMIT NUMBER DISCHARGE NUMBER | RECYCLED COOLING WATER
Facility __TVA - SEQUOYAH NUCLEAR PLANT
_HAMUTONCOUNTY MONITORING PERIO EFFLUENT
YEAR |_MO | DAY YEAR |_MO_| DAY
. “** NO DISCHARGE | XX | ***
ATTN: Stephanie A, Howard From|{ 10 | 06 | 01 To| 10 | 06 | 30
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY | SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
1C25 STATRE 7DAY CHR SAMPLE AREKKK K bdedalalaiuiodd - kR IIEK Kkk kAR K
CERIODAPHNIA MEASUREMENT 23
TRP3B 1 0 0 balakeia PERCENT
EFFLUENT GROSS VALUE 7 o
IC25 STATRE 7DAY CHR SAMPLE bbb i - iy il
PIMEPHALES MEASUREMENT 23
TRP6C 1 0 0 ot PERCENT
EFFLUENT GROSS VALUE
SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

TELEPHONE
direction or supervision in accordance with a system designed to assure that qualified personnel ”
Christopher R. Church properly gather and evaluate the information submitted. Based on my inquiry of the person or yd
persons who manage the system, or those persons directly responsible for gathering the e\ /i i
. . . information, the information submitted is , to the best of my knowledge and betief, true, Sequoyah Site'Vice President 423 843-7001 10 07 09
Sequoyah Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false
> f SIGNATURE OF PRINCIPAL EXECUTIVE
- information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE

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

COMMENTS AND EXPLANATION OF ANY VIOLATIONS

No Discharge this Period

(Reference all attachments her

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1



PERMITTEE NAME/ADDRESS  (inciude Facility Name/Location if Different)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES} A JOR Form Approved.
Name _T_\{_A; S_E%JQ_YAH_I!L_J_CLEI-_\B EL_A;NL o DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _P.O.BOX2000 __ __ __ . .
_ (NTEROFFICESB-2A-SQN) TN0026450 116 G F - FINAL
. _SODDY-DAISY.TN 37384 _ __ __ PERMIT NUMBER DISCHARGE NUMBER BACKWASH
Facility_ _ TVA - SEQUOYAH NUCLEARPLANT _ __
Locatio HAMILTON COUNTY MONITORING PERIQ EFFLUENT
YEAR_[ MO | DAY YEAR | MO DAY __
*** NO DISCHARGE bl
ATTN: Stephanie A. Howard From| 10 | 06 | 01 To| 10 | 06 | 30 D
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERITY) - SAMPLE folabalabdaboied falalalabaialole . falaiadedelainiel fufabeiolobodule 0 0 1/30 VISUAL
MEASUREMENT 9A
01345 1 0 0 ookl PASS=0 ISUAL:;
EFFLUENT GROSS VALUE FAIL=1 1
OIL AND GREASE VISUAL SAMPLE KKk Kk kkk *kkkkhhk Ak khk ik KhNARKhK Vi AL
: MEASUREMENT 0 94 e 0 1730 SuU
84066 1 0 0 YES=1 an
EFFLUENT GROSS VALUE NO=0
SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

e |
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Certify under penalty of law that this document and all attachments were prepared under my < TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel )
Christopher R. Church properly gather and evaluate the information submitted. Based on my inguiry of the person or /‘/7
persons who manage the system, or those persons directly responsible for gathering the P P H .
. ) . information, the information submitted is , to the best of my knowiedge and belief, true, Sequoyah Sité Vice President 423 843-7001 10 07 09
Sequoyah Site Vice President accurate, and complete. | am aware that there are significant penaities for submitting faise
oy fiom. including th ity of f i L for kowing violations SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS

(Reference all attachments her

Operations performs visual inspections for floating debris and oil and grease during all backwashes.

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1



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

Name __TVA-SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) : OMB No. 2040-0004
Address_ P.O.BOX2000 __ _ __ _ __ __ __ _
_ (NTEROFFICESB-2A-soN) , TN0026450 117 G F - FINAL
— _—— SODDY-DAISY. TN 37384 __ _ _ _ ____ PERMIT NUMBER DISCHARGE NUMBER | BACKWASH
Facility _ TVA - SEQUOYAH NUCLEAR PLANT__
Locatio _ HAMILTONCOUNTY. MONITORING PERIO EFFLUENT
YEAR DAY. YEAR MQ DAY,
*** NO DISCHARGE
ATTN: Stephanie A. Howard From| 10 | 06 | 01 | TOo| 10 | 06 | 30 L]
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERITY) SAMPLE hkkkA KAk *hkhKIAk - *hkkhhdk TRk HRK Ak K 0 0 1730 VISUAL
MEASUREMENT 9A
01345 1 0 0 wnn PASS=0 : g |SUAL
EFFLUENT GROSS VALUE T FAIL=1 ' 7
OIL AND GREASE VISUAL SAMPLE ARERKNXK 0 falaialalalalald falalaieialoioi falalalatobodeied s 0 1/ 30 VISUAL
MEASUREMENT 94
84066 1 0 O YES=1 ISUAL:,
EFFLUENT GROSS VALUE NO=0 DR
SAMPLE
MEASUREMENT
SAMPLE
MEASUREMENT
SAMPLE
MEASUREMENT
SAMPLE
MEASUREMENT
SAMPLE
MEASUREMENT
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER [ Certify under penalty of law that this document and all attachments were prepared under my 7/ TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personne! -
Christopher R. Church properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
. . . information, the information submitted is , to the best of my knowledge and belief, true, Sequoyah Site Vice PreSIdent 423 843-7001 10 07 09
Sequoyah Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZ ENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED EDAG CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference ail attachments her
Operations performs visual inspections for floating debris and oil and grease during all backwashes.

EPA Form 3320-1 (REV 3/99) Previous editions may be used . Page 10f 1



PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) mAJOR Form Approved.
Name__TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Aadress_ P.O.BOX2000 __ __
o _(INTEROFFICE SB-2A-SQN) - __ __ __ _ _ __ TN0026450 118 G F - FINAL
. ___SODDY-DAISY.TN 37384 _ __ __ __ _ __ __ __ PERMIT NUMBER DISCHARGE NUMBER | WASTEWATER & STORM WATER
Facility _ TVA - SEQUOYAH NUCLEARPLANT__ _
locatio _HAMILTONCOUNTY. _ _ MONITORING PERIO EFFLUENT
YEAR | MO | DAy YEAR | MO | DAY
*** NO DISCHARGE o
ATTN: Stephanie A. Howard From|{ 10 | 06 | 01 | To| 10 | 06 | 30
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
OXYGEN, DISSOLVED (DO SAMPLE Tk ko k Fhkkkkkk - faichiabobi FrraRdhk
) MEASUREMENT 50 19 0 | 2/30 | GRAB

00300 1 0 © whnn , MGIL
EFFLUENT GROSS VALUE DAILY:MN:
SOLIDS, TOTAL SUSPENDED SAMPLE PR— e " e Hokrwrann 13

MEASUREMENT 19
00530 1. 0 O el MGIL
EFFLUENT GROSS VALUE
SOLIDS, SETTLEABLE SAMPLE AARARNKAK hkkkhkhhk " Fhhkkhkk *hkkkkhkk

MEASUREMENT ' 25
00545 1 0 0 o MUL
EFFLUENT GROSS VALUE ‘ g o ; IMX
FLOW, IN CONDUIT OR THRU SAMPLE 0.510 0.510 ookl felshlaboioid FhkkARRK
TREATMENT PLANT MEASUREMENT 03
50050 1 0 O MGD
EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

SAMPLE

MEASUREMENT

SAMPLE

MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penaity of law that this document and all attachments were prepared under my TELEPHONE DATE
S direction or supervision in accordance with a system designed to assure that qualified personnel
Christopher R. Church properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the i i
. . . information, the information submitted is , to the best of my knowledge and belief, true, Sequoyah Site Vice President 423 843-7001 10 | 07 09
Sequoyah Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false
o o, including the possibility of fine and impri Vot Eowing violations SIGNATURE OF PRINCIPAL EXECUTIVE
information, including possibility of fi nd imprisonment {or owing vi i . OFF‘CER OR AUTHOR'ZED AGENT AREA NUMBER YEAR MO DAY
TYPED OR PRINTED

COMMENTS AND EXPLANATION OF ANY VIOLATIONS

(Reference all attachments her

The Dredge Pond (Outfall 118) was discharged June 9-11, 2010.

CODE

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of

1



NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) MAJOR Form Approved.
Name __TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address __P.0.BOX2000  _ _ _ ____ __ _____ _
T NTEROFFICE SB-2A-sQN)_ TN0026450 101 T F - FINAL
__ ____._SODDY_-DAISY.TN 37384 ___ _ _ _ ____ __ PERMIT NUMBER DISCHARGE NUMBER BIOMONITORING FOR OUTFALL 101
Facilitv, _ TVA - SEQUOYAH NUCLEARPLANT .
Locatio _ HAMILTONCQUNTY Paomn RING_PERIO EFFLUENT
EAR | MQ_| DAY YEAR | MO | DAY
*** NO DISCHARGE b
ATTN: Stephanie A. Howard From{ 10 | 05 | 01 To| 10 | 05 | 31 L]
NQTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY| SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
1C25 STATRE 7DAY CHR SAMPLE EE T T FRIAKRKK " >100.0 falabeiabiaieled Hkdkkkokkok 1/ 180 |COMPOS
CERIODAPHNIA MEASUREMENT 23 0
TRP3B 1 0 O _PERCENT | . |COMPOS’
EFFLUENT GROSS VALUE - y ‘ i
1C25 STATRE 7DAY CHR SAMPLE HRRKKKKE F ek k R " >100.0 ek kkkkxk fealebdobodded COMPOS
PIMEPHALES MEASUREMENT : 23
TRP6C 1 0 0O PERCENT

EFFLUENT GROSS VALUE

» SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

(e8] /
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER {! Certify under penalty of law that this document and all attachments were prepared under my : TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel 2y ////
Christopher R. Church properly gather and evaluate the information submitted. Based on my inquiry of the person or 5 /
. persons who manage the system, or those persons directly responsible for gathering the i t ;
. ) ) information, the information submitted is , to the best of my knowledge and belief, true, Sequoyah Site Vice President 423 843-7001 10 07 09
Sequoyah Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments her
Toxicity was sampled May 9-14, 2010. Report is attached.

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

Page 1 of 1



June 10, 2010
Ruth Ann Hurt, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, COMPLIANCE TOXICITY TESTS, MAY, 2010

Per your request, I am only submitting an electronic copy of the subject report.
The report provides results of compliance testing using fathead minnows and
daphnids. Outfall 101, samples collected May 9-14, showed no toxic effects to
fathead minnows or daphnids. The resulting ICys values for both species were >
100 percent. Exposure of fathead minnows and daphnids to intake samples
resulted in no significant differences from controls during this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since
fish pathogens present in intake water have been the suspected cause of interference
(anomalous dose response and high variability among replicates) in prev1ous tox1c1ty
testing at Sequoyah.

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

Cynthia L. Russell
Biologist
Environmental Engineering Services- West
CEB 3A-M

Attachment

cc (Attachment):
Sherrard, R. M., PSC lX C
Files, OE&R, CEB 1B-M

SQN May 2010M



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

ReportDate: June 10, 2010
1. Facility / Discharger: Sequoyah Nuclear Plant / TVA

2. (-Zounty‘/ State: Hamilton / Tennessee

3. NPDES Permit #: TN0026450

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

5. Design Flow (MGD): 1,579

6. Receiving Stream: Tennessee River (TRM 483.6)
7. 1Q10: 3.491

8. Outfall Tested: 101

9. Dates Sampled: May 9-14, 2010

10: Average Flow on Days Sampled (MGD): 1625.40, 1639.25,1649.92 -

11. Perﬁneht Site Conditions: Spectrus CT 1300 (non- 6x1d121n,q biocide used for mollusk‘
control) was injected into-the ERCW B train begmmng on 5/11/10 @ 1145 through
5/14/109 @ 1520.

12. Test Dates: ‘May 11-18, 2010 .

“13. Test Typé:’ Short-term Chronic Definitive

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

15. ConcentrationsTested (%): Outfall 101: 11.3, 22.6, 45.2, 72 6, 100
' : - Intake: 100.0

. szephales promelas UV treated Outfall 101: 11.3, 22.6, 45, 2,72.6, 100
UV treated Intake: 100.0

16. Permit Limit Endpoint {%): Outfall 101: 1Cy5 =45.2%

17. Test Results: Outfall 101: Pimephales promelas: 1Cp5 > 100%
Cerzodaphma dubia: 1Cz5 > 100%

Page 10f99



UV treated Outfall 101: Pimephalespromelas: 1Czs > 100%

18. Facility Contact: AnnHurt - - - . Phone #: (42_3) 843-6714

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

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

21. TVA Contact: CynthiaL. Russell ~ Phone #: (256) 386-2755

22. Notes: Outfall 101 samples collected May 9-14, 2010, showed no toxic effects to -
fathead minnows or daphnids. The resulting IC25 values, for both species, were >
- 100 percent. :

'Exposure of daphnids to 1ntake samples resulted in no 51gn1f1cant dlfference from the
control during this study perlod

“Minnow growth in the intake samples was significantly lower than the control.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since fish
‘pathogens present in intake water have been the suspected cause of interference (anomalous
dose response and high variability among replicates) in previous toxicity testing at
Sequoyah. At the time this study was conducted, insignificant mortality occurred in
minnows exposed to non-treated and UV treated samples.

Page 2 of 99



- METHODS SUMMARY |

Samples:

1. Sampling Point: Qutfall 101, Intake

2. Sample Tyf)e: Composite

3. Sample Information:

Date

Date _ Date
(MM-DD-YY)- | (MM-DD-YY) | Arrival | Initial | (MM-DD-YY)
Sample Time (ET) Time (ET) 'Temp.T TRC* -Time (ET)

- ID Collected Received (°C) (mg/L) Last Used By
05-09-10 0701 to 05-11-10 1329
101 05-10-10 0ol | 05-10-10 1445 | 17,21 | <010 | o751 15a
05-09-10 0828 to | | 05-11-10 1329

Intake - | "0c 1010 o728 | 09-10-10 1445 09 | <010 | 0215710 1230 |
05-11-10 0656 to | | 05-13-10 1233
101 05-12.10 0356 | 05-12-10 1425 | 13,14 | <0.10 | (20 20
05-11-10 0713 to 05-13-10 1233
Intake | "05-12-10 0613 05-12-10 1425 08 | <010 | 0210 1232
| | 05-15-10 1233
o1 | 01310 0998 10 051410 1425 | 22,14 | <0.10 | 05-16-10 1231
- - ' 05-17-10 1234
1 05-15-10 1233
Ctmtake | 910 0T 10| 05.14-10 1425 | 22 | <000 | 05-16-10 1231
. , 05-17-10 1234

*TRC = Total Residual Chlorine

"Samples were collected in two 2.5 gallon cubitainers. Temperature was measured in each cubitainer upon arrival.

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

| Page 3 of 99

(25.0 + 1.0°C) in a warm water bath.

Aliquots of Qutfall 101 and Intake samples were UV-treated thro_ugh a
40-watt Smart® UV Sterilizer (manufactured by Emperor Aquatics,

Inc) for 2 minutes.




Pimephales promelas o Ceriodaphnia dubia
‘Test Organisms: -

1. Source: ' Aquatox, Inc. ‘ In-house Culturés '

2. Age: 19.87 - 20.13 hoursold <24-hours old
Test Method Summary:
. 1. Test Conditions: Static, Renewal : Static, Renewal
2. TestDuration: -~ ~  7days Until at least 60% of control
: females have 3 broods
3. Control / Dilution Water: Moderately Hard Synthetic ~~ Moderately Hard Synthetic
4. Number of Replicates: 4 ; 10
5. Organisms per Replicate: 10 : ' 1
6. Test Initiation: (Date/Time) I
Outfall 101 05-11-10 1152 ET 05-11-10 1329 ET
UV Treated Outfall 101 05-11-10- 1208 ET ‘ :

7. Test Termination: (Date/Time) .
Qutfall 101 05-18-10 1120 ET . 05-18-10 1250 ET
UV Treated Outfall 101~ 05-18-10 1137 ET

8. Test Temperature: Outfall 101: Mean = 24.7°C Mean = 24.9°C
‘ (24.2 - 25.0°C) (24.6 - 25.3°C) -
Test Temperature: UV-Treated Outfall 101: Mean = 24.8°C
(24.2 - 25.2°C)

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

- 10. Statistics: Statistics were performed according to methods prescribed by EPA
: using ToxCalc version 5.0 statistical software (Tidepool Scientific
Software, McKinneyville, CA).
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

Conducted May 11 - 18, 2010 using effluent from Qutfall 101.

. Test Percent Surviving
Solutions (time interval used - days)

(% Effluent) 1 2 |3 4 -5 6 7
Control 100 100 100 100 100 100 100
11.3% 100 100 100 100 100 100 100
22.6% 100 | 100 100 100 100 100 100
45.2% 100 100 100 100 100 100 100
72.6% 100 100 100 100 100 100 100
'100.0% 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100

Test Solutions Me(an Il?ry Weight (mg)

(% Effluent) replicate number)

1 2 3 4  Mean
Control 0.978 0.991 0.875 0.893 0.934
11.3% 0.832 0.922 1.037 0.871 0.916
22.6% 0.797 0.793 0.882 0.973 0.861
45.2% _0.738 0.910 0.852 0.888 0.847
72.6% 0.859 0.855 - 0.984 0.950 0.912
100.0% 0.859 0.882 0.927 0.886 0.889
Intake 0.754 0.725 0.669 0.757 0.726

- ICys Value: > 100% Calculated TU Estimates: < 1.0 TUc*

Permit Limit: 45.2%

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

*TUa = 100/LCs: TUc = 100/ ICys
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

(Genus species)

Conducted May 11 - 18, 2010 using effluent from Outfall 101.

(Type / Duration)

o Percent Surviving
Test (time interval used - days)

(‘Vs%?ftllﬁ:;t) ! 2 3 P 6 !
Control | 100 | 100 | 100 | 100 | 100 | 100 | 100
11.3% 100 | 100 | 100 | 100 | 100 | 100 | 100
22.6% 100 | 100 | 100 .| 100 | 100 | 100 100
452% | 100 | 100 | 100 | 100 | 100 | 100 100
72.6% 100 | 100 | 100 | 100-| 100 | 100 100
100.0% 100 | 100 | 100 | 100 | 100 | 100 100

Tessoions | P o

; 1231 4]5]6]7]87]9T710]Mean
Control | 30|28 [ 30|27 |27 |31 {28|29/]30]|28] 288
11.3% 303429 |31 33[33]31[30]/30]32] 313
22.6% 3330|3434 {31/32[34[30{30)36] 324 |
45.2% 34136 |32 (33{34[33[34[31]351]30] 332
72.6% 13931 |34|34]33|37|31|36]|35]34] 344
100.0% 36139 (35[39(36 3234343237 354

| ICzs Value: >100%
- Permit Limit: 45.2%

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

C_alculated TU Estimates: < 1.0 TUc*

Permit Limit: 2.2 TUc

*TUa = 100/LC501 TUc = 100/ ICzs

Page 6 of 99




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2. Resultsof a  Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.
- (Genus species) (Type / Duration)

Conducted May 11 - 18, 2010 using water from Intake

Percent Surviving
Test (time interval used - days)
Solutions | -
(% Effluent) 1 2 3 4 5 6 1

Control | 100 | 100 | 100 | 100 | 100 | 100 | 100
Intake | 100 | 100 | 100 | 100 | 100 | 100 | 100

luti Reproduction (#young/female/7 days)
Test Solutions - !
(% Effluent) : _Data (replicate number)

112134516 ] 7|89 ]10]Mean
Control 301.27 | 31 {32 |30 |30 |28 )29 |29 |29 295
Intake - 37133133 [34[343437]33]36]|37] 348 |

ICy5 Value: >100% Calculated TU Estimates: < 1.0 TUc*
Permit Limit: N/A ‘

Permit Limit: N/A
95% Confidence Limits;

Upper Limit: NA
Lower Limit: NA
*TUa = 100/LC501 TUc = 100/ IC25
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- TOXICITY TEST RESULTS, UV-TREATED (see Appendix C for Bench Sheets)

3. Results of a

Pimephales promelas Chronic/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted May 11 — 18, 2010 using effluent from UV Treated Outfall 101.

~ Test Percent Surviving
Solutions (time interval used — days)
(% Effluent) 1 2 3 4 5 6 7
Control 100 | 100 | 100 | 100 | 100 | 100 100
11.3% 100 100 | 100 | 100 100 100 100
22.6% 100 | 100 | 100 | 100 ‘| 100 | 100 100
45.2% 100 | 100 | 100 | 100 | 100 | 100 100
72.6% 100 | 100 | 100 | 100 | 100 | 100 100 -
100.0% 100 100 | 100 | 100 | 100 | 100 100
Intake 100 | 100 | 100 | 100 | 100 | 100 100
T Ml
ean-
Control 0.822 0.979 0.824 0.962 0.897
11.3% 0.936 0.861 0.848 0.970 0.904
22.6% 0.790 0.786 0.905 0.742 0.806
45.2% 0.880 0.845 0.888 0.909 0.881
72.6% 0.864 0.875 0.870 0.861 ~ 0.868
100.0% 0.811 0.874 0.808 0.846 0.835
Intake 0.841 0.765 0.791 0.811 0.802
IC;y5 Value: > 100% || Calculated TU Estimates: < 1.0 TUc*
.95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA

*TUa = 100/LCsg: TUc = 100/ ICys

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)

Species Date Time | Duration | Toxicant | Results (IC;z5)
Pimephales promelas May 11 - 18, 2010 1115 | 7-days KCl 0.72 g/l
Ceriodaphnia dubia | May04-11,2010 | 0908 | 6-days | NaCl 1.09 g/L
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PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas aﬁd Ceriodaphnia dubia Tests, Non-treated Sequoyah Nuclear Plant (SQN)

'

performed May 11 - 18, 2010.

Outfall 101

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance(. Alkalinity Hardness | Total Residual
Initial Final Initial Final Initial Final | (umhos/cm) | (mg/L CaCO;)|(mg/L CaCO;)| Chlorine (mg/L)
Control 24.7 24.5 7.9 7.8 7.53 7.57 329 63 95
" |2a6 - 248|242 - 247 77 - 81|76 - 81 |741 - 764[751 - 761|324 - 336 ]| 62 - 64 | 94 - 98
r 11.3% 24.7 24.5 7.8 7.8 7.54 7.56 304
. 247 - 249244 - 247176 - 81 | 76 - 80 | 746 - 760|749 - 7.63]| 299 - 314
3 " 23.69% 248 246 7.8 78 7.55 7.54 287
§ - 247 - 249243 - 24876 - 81 |76 - 80 |747 - 761|750 - 7.63| 282 - 294
s 52% | 248 24.6 7.9 7.8 7.55 7.54 255
3 B 247 - 249(242 - 249| 77 - 82 | 76 - 81 | 747 - 7.60[7.50 - 7.63| 252 - 258
s f 12.6% 24.8 24.6 7.9 7.8 7.55 7.53 209
5 ) 247 - 249243 - 24778 - 82 | 77 - 81 |746 - 760|748 - 7.61] 202 - 214
[ 100.0% 249 245 79 79 7.54 752 167 61 68 <0.10
248 - 250243 - 24778 - 82 | 76 - 8.1 [746 - 758|746 - 7.59]| 162 - 169 | 60 - 62 | 67 - 69 |<0.10 - <0.10
Intake 24.8 245 8.0 7.8 7.54 7.51 166 61 74 <0.10
246 - 250243 - 246| 78 - 83 | 76 - 81 747 - 759|745 - 758 160 - 171| 58 - 62 | 73 - 76 |<0.10 - <0.10
Control 248 248 7.9 7.9 7.53 7.60 329 63 95
247 - 249|246 - 251| 7.7 - 81 |76 - 81 |741 - 764|754 - 765|324 - 336 | 62 - 64 | 94 - 98
11.3% 2438 25.0 7.8 7.9 7.54 7.60 304
247 - 249|248 - 252| 76 - 81|76 - 81 |746 - 7.60]|7.54 - 7.66| 299 - 314
3 22.69% 24.8 25.0 7.8 7.9 7.55 7.59 287
S 7 |2a7 - 249|247 - 253 76 - 81| 76 - 81 | 747 - 761|755 - 7.64| 282 - 204
S 24.8 25.0 7.9 7.9 7.55 7.59 255
£ 45.2% _
& 247 - 250|248 - 253| 77 - 82 |77 - 82| 747 - 760)|7.54 - 764 | 252 - 258
3 12.6% . 249 25.0 7.9 7.9 7.55 7.58 209.
3 ) 248 - 250249 - 25178 - 82 | 78 - 82 | 746 - 760 7.52 - 7.63] 202 - 214 _
100.0% 24.9 249 .19 79 . 7.54 7.57 167 61 68 <0.10
248 - 251|247 - 25178 - 82 |78 - 82 |746 - 758|751 - 761 162 - 169 | 60 - 62 | 67 - 69 |<010 - <0.10
Intake 249 25.0 8.0 7.9 754 7.55 166 61 74 <0.10
248 - 251|248 - 253| 78 - 83 | 7.7 - 82 |747 - 759|746 - 7.60]| 160 - 171 | 58 - 62 | 73 - 76 |<0.10 - <010
Overall temperature (C) Average  Minimum Maximum
- Pimephales promelas 24.7 242 25.0
24.9 246 253

-
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PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas Tests, UV-treated Sequoyah Nuclear Plant (SQN) Outfall 101
performed May 11 - 18, 2010.

Test Sample ID Temperature ("C) | Dissolved Oxygen (mg/L) pH (S.U.) Conductance| Alkalinity Hardness
Initial Final Initial Final Initial Final | (umhos/cm) | (mg/L CaCO3)|(mg/L CaCOs)
Control 24.8 244 7.9 7.8 7.58 7.54 315 62 91
247 - 249(242 - 247178 - 81 [ 76 - 80 752 - 763|748 - 760 311 - 320 60 - 64 88 - 94
[ 113% 24.9 24.7 8.0 7.8 7.60 7.53 304
“- i 1248 - 249]245 - 248 78 - 82 | 76 - 7.9 |752 - 764|744 - 759 300 - 309
é 22.6% 24.9 24.6 8.0 7.8 7.59 7.53 285
S 248 - 250|244 - 248179 - 82|77 - 80 7.‘52 - 764744 - 760 274 - 296
& 45.2% 24.9 24.6 8.0 7.8 7.60 7.53 254
% e 249 - 250|244 - 248179 - 83|76 - 80 753 - 765|744 - 759 247 - 259
'§. 72.6% 24.9 24.6 - 8.1 : 7.8 7.59 7.52 212
‘-5 i e 249 - 250) 245 - 247179 - 83 | 76 - 80 |751 - 763|744 - 7.58] 208 - 219
100.0% 25.0 24.6 8.1 7.8 7.58 7.50 170 61 70
249 - 2521245 - 247|179 - 83|76 - 81 {750 - 761|742 - 756] 165 - 173 | 60 - 62 69 - 71
Intake 25.0 _ 24.6 A 8.1 ' 7.8 7.57 7.52 165 61 " 68
248 - 2521243 - 248 78 - 83 | 76 - 8.1 1750 - 762|7.44 - 756] 159 - 167| 59 - 62 67 - 69
Overall temperature (°C) Average  Minimum Maximum
Pimephales promelas 24.8 24.2 25.2
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SUMMARY / CONCLUSIONS

Outfall 101 samples collected May 09 - 14, 2010, showed no toxic effects to fathead
minnows or daphnids.

The resulting ICps values, for both species, were > 100 percent.

ExpoSure of daphnids to intake samples resulted in no significant difference from the
control during this study period. '

Minnow growth in the intake samples was significantly lower than the control.

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

‘Sequoyah. At the time this study was conducted, insignificant mortality occurred in
minnows exposed to non-treated and UV treated samples.
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Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

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

2. Ceriodaphnia dubia

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

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

None

2. Ceriodaphnia dubia

. None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. Pimephales promelas

‘None

2. Ceriodaphnia dubia

None
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"PHYSICAL AND CHEMICAL METHODS

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

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

3. Temperature was measured by SM 2550 B.

4. Disselved oxygen was measured by SM 4500 O G.
5. The pH was measured by SM 4500 H+ B.

6. Cohductance was measured by SM 2510 B.

7. Alkalinity was meesufed by SM 2320 B.

8. Total hardness was measured by SM 2340 C.

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

QUALITY ASSURANCE

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

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

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

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

3. Dilution Water Used: Moderately hard synthetic water.

4. Statistics: ToxCalc software Version 5.0 was used for statistical analyses.
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Sequoyah Nuclear Plant Biomonitoring
May 11 - 18, 2010

Appendix B

Diffuser Discharge Concentrations of Total Residual Chlorine,

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

" March 12, 1998 - May 14, 2010

Towerbrom | PEL-2: PCL-401

03/12/1998
03/13/1998
03/14/1998
03/15/1998
03/16/1998
03/17/1998
03/18/1998

09/08/1998 |
09/09/1998
09/10/1998
09/11/1998
09/12/1998
09/13/1998
09/14/1998

02/22/1999
02/23/1999
02/24/1999
02/25/1999
02/26/1999(,
02/27/1999
02/28/1999|,

08/18/1999|
08/19/1999
08/20/1999
08/21/1999
08/22/1999
08/23/1999
08/24/1999
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of -
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, Durmg
Toxicity Test Sampling,
March 12, 1998 - May 14, 2010

01/31/2000
02/01/2000
02/02/2000
02/03/2000

02/05/2000
02/06/2000

07/26/2000
07/217/2000
07/28/2000
07/29/2000
07/30/2000
07/31/2000

12/11/2000
12/12/2000
12/13/2000
‘112/14/2000
12/15/2000
12/16/2000
12/17/2000]

08/26/2001
08/27/2001
08/28/2001
08/29/2001
08/30/2001
08/31/2001

11/25/2001
11/26/2001
11/27/2001
11/28/2001
11/29/2001
11/30/2001
12/09/2001
12/10/2001
12/11/2001
12/12/2001
12/13/2001
12/14/2001
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02/04/2000§:

|08/01/2000 |

< 00152
<0.0141

0.0092
<0.0120
< 0.0087

0.0120

< 0.0036

< 0.0036
0.017
<0.0096
<0.0085

<0.0094

<0.0123
<0.005

<0.0044
<0.0119
0.0137
<0.0089
0.0132
< 0.0043
<0.0042
<0.0042
<0.0104
0.0128
<0.0088
0.0134

PCL-401 Cuprostat- | H:1
mg/l. | PF |
Copolymer mg/L
Azole




Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
' Chemlcals Used to Control Microbiologically Induced Corrosion Mollusks During
Toxicity Test Sampling,
March 12, 1998 - May 14, 2010

Towerbrom | PCL-22 PCL-401
mg/l. | mg/ mg/L
TRC ! shate | Copolymer

01/02/2002 .
01/03/2002] < 0.0042
01/04/2002 0.0124
01/05/2002 < 0.0042
01/06/2002] < 0.0042
01/07/2002 - < (.0089
02/24/2002 < 0.004
02/25/2002} <0.004
02/26/2002¢ 0.0143
02/27/2002{ - <0.0041
02/28/2002} < 0.0041
03/01/2002 < 0.0041

05/05/2002
05/06/2002 |
05/07/200
05/08/2002}
05/09/2002|
05/10/200

08/04/2002]
08/05/2002]
08/06/2002
08/07/2002
08/08/2002
08/09/2002]
10/06/2002 [ <0.00497
10/07/2002 1 00153
10/08/200 <0.0092
10/09/2002 | 0.0124
10/10/2002 0.0134
10/11/2002] <0.0042

01/12/2003 | <0.0035
01/13/2003 <0.006

01/14/2003 |, <0.0118
01/15/200 1 <0.0063
01/16/2003 <0.0034
01/17/2003; ‘ <0.0034
04/06/2003 <0.0073
04/07/2003 | <0.0189
04/08/2003| <0.0117
04/09/2003 | ‘ <0.0139
04/10/2003| <0.0113
04/11/2003 <0.0073
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge
Concentrations of Chemicals Used to Control Growth of Microbiologically Induced
Bacteria and Mollusks, During Toxicity Test Sampling,

March 12, 1998 - May 14, 2010

06/15/2003
06/16/2003
06/17/2003
06/18/2003
06/19/2003
. |06/20/2003

-|08/03/2003
08/04/2003
08/05/2003
08/06/2003
08/07/2003
08/08/2003

10/05/2003
10/06/2003 |
10/07/2003 |
10/08/2003
10/09/2003

10/10/2003}

02/06/2004

05/04/2004
05/05/2004

07/08/2004
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02/01/2004]
02/02/2004 |
02/03/2004 |
02/04/2004
02/05/2004

07/04/2004
07/05/2004)
07/06/2004
07/07/2004

07/09/2004

Towerbrom
mg/L

< 0.0045
< 0.0037
< 0.0048
< 0.0048
< 0.0085
< 0.0048

<0.0050
<0.0050
<0.0051
<0.0084
0.0129
0.0153

<0.0043
<0.0043
<0.0090
<0.0106
0.0181
0.0183

0.0093
<0.0034
<0.0034

0.0124
<0.0034

0.0105

PCL-401
mg/L
Copolymer




Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, Durmg
Toxicity Test Sampling,
March 12, 1998 — May 14, 2010

PCL-401
mg/L
Copolymer

11/07/2004 <0.0187
11/08/2004 <0.0192
11/09/2004 |, & <0.0233
11/10/2004 | <0.0149
11/11/2004 | <0.0149
11/12/2004 <0.0253

02/06/2005 <0.0042'
02/07/2005 <0.0116
02/08/2005 <0.0080
02/09/2005 0.0199
02/10/2005 <0.0042
02/11/2005 0.0155

06/05/2005
06/06/2005
06/07/2005
06/08/2005
06/09/2005
06/10/2005

07/17/2005
07/18/2005
07/19/2005
07/20/2005
07/21/2005
07/22/2005

10/30/2005
10/31/2005
11/01/2005
11/02/2005
11/03/2005
11/04/2005

11/14/2005
11/15/2005
11/16/2005
11/17/2005
11/18/2005
11/19/2005
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11/14/2006 |,
11/15/2006
11/16/2006
11/17/2006

11/26/2006
11/27/2006
11/28/2006
11/29/2006
11/30/2006
12/01/2006

05/28/07
05/29/07
05/30/07
05/31/07
'06/01/07
06/02/07

12/02/07
12/03/07
12/04/07
12/05/07
12/06/07
12/07/07

04/13/08
04/14/08
04/15/08
04/16/08
04/17/08
04/18/08

10/26/08
10/27/08
10/28/08
10/29/08
10/30/08
10/31/08-

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

March 12, 1998 - May 14, 2010

PCL-401 .| ‘ oM MSW
mg/L ng/ 101
Copolymer ; mg/L
Phosphate
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During Toxicity Test
: Sampling,
March 12, 1998 -May 14, 2010

02/08/09
02/09/09
02/10/09
02/11/09
02/12/09
02/13/09

05/10/09
05/11/09
05/12/09
05/13/09
05/14/09
05/15/09

11/15/09
11/16/09
11/17/09
11/18/09
11/19/09
11/20/09

05/09/10
05/10/10
05/11/10
05/12/01
05/13/10
05/14/10
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Sequoyah Nuclear Plant Biomonitoring
May 11 - 18, 2010

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets



PRYject Name: Sequoyah NP Toxicity

351 Depot Street.

8. Number: N/A
NS

Asheville, NC

Facility Sampled: Sequoyah NP

28801

BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1
] . . . . .
Gent: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
FedEx  UPS Bus Client

—
. pecify): Express Courier

General Comments:
Adam Deimling M‘ Q}r——\

. 4 C_/ .
Samples remained on ice throughout sampling and transport to
lab. Dissolved Metals sample filtered and place on ice.

NPDES Number: TN0026450 I Phone: 828-350-9364 John F. Lane
Collected By: Adam Deimling & John F. Lane Fax: 828-350-9368
Field Identification / Grab/Comp Collection Date/Time Container Flow
Sample Description . Number& | (MGD) Rain Event?
Volume (Mark as Appropriate)
Collected
Date Time Yes If Yes, No Trace
(mm/dd/yy) (EST) Inches
SQN-101-TOX A 05/09/10 — 0701 - 1 (2.5gal) 1825 l/ /
05/10/10 0601 -
SQN-101-TOX B Comp 05/09/10 — 0701 - 1 (2.5gal) :
' 05/10/10 0601 6259 v/ /
SQN-INT-TOX Comp 05/09/10 — 0828 — 1(2.5 gal) NA {/
: 05/10/10 0728 :
' Sample Custody — Fill In From Top Down
Relinquished By (Signature): ' Date/Time Received By (Signature):

Date/Time AL, SAM,
A

# (.osrwt SeAS INTAXT. SARALS ecewed
L GOOD CONDAITION. ABYENIT IN

| . . ? . O
Adam Deimling , Zeo /5 — Ny 7l 10 £7- | Express Courier 3-p 4 f, SHO-- .54 ex
Expre.ss Courier £ ( Q 4 é 051610 14945 et IS 05-10-10 q4S ev |

],
]

S

Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples are preserved by storing them at 6°C and shipping them in ice. The hold time for each sample
is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time frame. Samples shipped
overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.




Facility Sampled: Sequoyah NP

BIOMONITORING CHAIN OF CUSTODY RECORD Page_1_of 1 _
1 .
Glent: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
Praject Name: Sequoyah NP Toxicity 351 Depot Street. FedEx UPS  Bus Client
P§ Number: N/A Asheville, NC 'cher (specify): Express Courier
28801 General Comments

: . Adam Deimling > :
NPDES Number: TN0026450 Phone:  828-350-9364 JohnF.Lane % =" % _
: . . Fax: 828-350-9368 Samples remaine ice throughout sampling and transport to
qulected By: Adam Deimling & John F. Lane : lab. Dissolved Metals sample filtered and place on ice.
Field Identification/ | Grab/Comp Collection Date/Time Container - | Flow _
Sample Description . . . Number & (MGD) Rain Event?
Volume (Mark as Appropriate)
Collected :
Date Time - If Yes, No Trace
(mm/dd/yy) (EST) Inches
05/11/10 - 0656 -
SQN-101-TOX A Comp 05/12/10 0556 1(2.5gal) | 1639.25 X
05/11/10 —- 0656 -
SQN-101-TOX B Comp 05/12/10 0556 1(2.5gal) | 1639.25 X
05/11/10— 0713 - _
SQN-INT-TOX Comp 05/12/10 0613 1 (2.5 gal) NA X
Sample Custody — Fill In From Top Down
f oo . . . . N 600D (ORDITIO L ABSENT |
Relinquished By (Signature): Date/Time Received By (Signature): ‘ Date/Time ALL SAMPLES
Adam Deimlin %‘ . . 4 - .
T (ol 0SpmEve o SRIL,  |sase ogiser
Express Courier LR w,ﬂ 0s-12-10  IH1S ev ,—-/\M/ 0s-12-10 1425 €V

Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples are preserved by storing them at 6°C and shipping them in ice. The hold time for each sample
is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time frame. Samples shipped

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




Facility Sampled: Sequoyah NP

BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of _1_ _
~
clent: TVA Environmental Testing Solution, Inc. | Detivered By (Circle One):
PRject Name: Sequoyah NP Toxicity 351 Depot Street. FedEx UPS  Bus Client
.S . )
P.g. Number: N/A Asheville, NC Other (specify): Express Courier
28801

General Comments: % = ] .
Adam Deimling 2 %\%
JohnF. Lane . : %/ ;

NPDES Number: TN0026450 Phone:  828-350-9364
. ] 1>
. ] . Fax: 828-350-9368 Samples remained%e throughout sampling and transport to
Collected By: Adam Deimling & John F. Lane ' _ lab. Dissolved Metals sample filtered and place on ice.
Field Identification / Grab/Comp Coliection Date/Time Container Flow )
Sample Description . Number & | (MGD) Rain Event?
’ Volume (Mark as Appropriate)
‘ Date Time If Yes, No Trace
! z Z (mm/dd/yy) (EST) Inches
05/13/10 - 0653 —
SQN-101-TOX A Comp 05/14/10 0553 1 (2.5gal) | 164992 X
: 05/13/10 - 0653 - : .
SQN-101-TOX B Comp - 05/14/10 0553 1 (2.5gal) | 164992 X
05/13/10 - 0711 -
SQN-INT-TOX | Comp 05/14/10 o611 | 1GSeb | NA | X 1Aee 1A
Sample Custody — Fill In From Top Down A Oton) SLALS 1RDTALT. SAMALS Kecoived ¢
' ' ™MEION. TR N AL SAMPLES. |
Relinquished By (Signature): Date/Time Received By (Signature): Gob LoNML ate/T 'ime _ d [FY UL T
Adam Deimling %— e ? %%G O7# £ 7 Express Courier I g § U SUY-10 Flis—er
osgo aser |18 K"‘Imv/w-\/ 0s-14-10 142§ €V

Express Courier & X 24 ..

J

Instructions: Clients should filt in all areas except those in the “Laboratory Use” block. Biomonitoring samples are preserved by storing them at 6°C and shipping them in ice. The hold time for each sample
is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time frame. Samples shipped
overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday. ’
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° g Page 1 of 6
8 [fs )
o
D
\> E: | Testing Selutlons, Inc.
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas .

Client: Tennessee Valley Authority ’ County: Rhea

Facility: Sequoyah Nuclear Plant : B -Outfall: 101

NPDES #: TN0020168

Project#: __ 1SS

Dilution preparation information: Comments:

Dilution prep (%) 1.3 226 | 452 72.6 100

Effluent volume (mL) | 282.5 565 1130 1815 2500

Diluent volume (mL) | 2217.5 1935 1370 685 0

Total volume (mL) 2500 2500 2500 2500 2500

Test organism information: Test information:

Organism age: 14.81_dours oD Randomizing template: | Neuow

Date and times organisms | 0£-10-10 1600 Incubator number and A0

were born between: shelf location:

Organism source: AT BATLA P 2 0%-10-10 | Artemia CHM number: CHM S\

. Drying information for wezght
determination:
Transfer bowl information: | pH= "1.&S S.U. - | Date / Time in oven: 6s-18-10 | 1150
Temperature =25-\°C Initial oven temperature: o'
Average transfer volume: Q Date / Time out of oven: {g5+14-10 | 11SO
‘ 01344 Final oven temperature: Ld'C
Total drying time: VROV |
Daily feeding and renewal information: v
Day Date Morning feeding Afternoon feeding - Test initiation, - Sample numbers used MHSW
. renewal, or batch
termination : used

Time - Analyst Time Analyst Time Analyst Outfall 101 Intake

&:N\-(D w0 | H | nse 106$10.0\ | 10081002 _|0$-6%-10

' los-i0 | 0130 1330 10s8 100510.01 _ |[100S10:02  105-10:/0
08-13-10 36 1330 108k {0 0512, | 100512. 171 |0%-10-10

051510 | O1»b 1330 1056 100814 . 04 _[100S1Y. 10  l0s-13-¢0

—
B X
ot A
6s-4-/0 | nzo | M 13% | A /0SS 100S12.16 | 100512, 11 |0S-10-10
A A
4 X

3
3
4
3 | 08110 | ome
3
7

N Sl ol N

330 0SS 106sM.09 | 100514.40 |0S-14-i0
0%-11-10O 1081 10 |\.|0Q 100S14. /0 05-14-10
08-1&-10 1120 |
Control information: . _ Acceptance criteria | Symmary of test endpoints:
% Mortality: 0. <20% 7-day LCs, 21007,
Average weight per initial larvae 0.434 NOEC 1007,
Average vLm.tht per surv1vm§ larvae: 0.434 2 0.25mg/larvae LOEC 1007,
- [ ChV YOO,
IC,s 21007
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Page 2 of 6

i Testing Soluti inc.
Sp_ecies: Pimephales promelas . . .
Client: TVA /Sequoyah Nuclear Plant, Qutfall 101, Non-treated  Date: O8-11-10
' Survival and Growth Data o
Day CONTROL 11.3% 22.6%
" Non-treated : ‘
_ A B C D E F G H 1 J | K L
0 .
I0| 1010|100 (D] tO| 0D (t0|?0|/0
! O 110 10| (Dfjtol Q|0 |IQ ] 10 100 {10
2 | 0] ol |wlw|wl il wlw]|o
3 .
/ol 10| 10 /00| ol 0| 0] 'O]/D |10 | /0D
4 0| /0] 0| ro]to|tofto |to | 10| 10|10 |0
5 .
‘ (Ol w1010 ]lo 1D [lO|(O]ID )10 [(Q [IO
6 10)1o |10 | s0] 1ol olie [0 fro| /0] /0] (O
(= TN
7 10 | 10| 10| 16|40 | 10[/0 |70 J(D [¢O] 10|10
A =Pan weight (mg)
T | de::
ot Vagt 1sts | v1gs Inay |izal 373 (1394407 | 1425 J.a it [0 102
Date: (S . 03:02 )
B =Pan + Larvae weight _ _
(An:li)lyst: LA 2423 |23.40| 20 1) 21wy [22.05 | 2310 {2454 [2290 §2)93 (2210 [22.83 | 2375
Date:  0522-10
_ C = Larvae weight (mg)
mhoa aag |4\ |65 (843 Jas [ {wa1]en [141 [as |82 (a0
Weight per initial number
of larvae (mg) . :
- o . »
;er/a:mtlal number of 0’? &R‘ ’é\h qt;v ‘@’ 0'\\"\’ s"\ Q?\ ’é\. /é’? q}'\/ 6\\
o. o . QO V) 0. . \ o e Q% o D
Average Percent X
weight per | reduction :
initial rom | 0.434 2.0% | 586\ 147
number of | control (%) . :
‘ larvae !ms) B )
Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded. . _
. Calculations and data reviewed: &
Comments: .
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Page 3 of 6
| Testing Sok tnc,
Species: Pimephales promelas
Client: TVA /Sequovah Nuclear Plant, Qutfall 101, Non-treated  Date: 0S-1\-10
Survival and Growth Data .
Day ~ 45.2% 72.6% 100%
M | N 0 P Q R S T j U v W X
° /o [to| /oo [0 |to |to|co] /0| 0| 10]/0
! 0 [to |0 (o]0 |0 o] |o] 0|0
2 {10 |0l o] ol e ol w00
’ (0| 10]10 |10 ]to|70|to|/0] tof /0]¢0 |0
4 0|00 |0 /0| D] 0]|I0]/0 || 0|0
> Jjo|® |10 |10 Jto |0 |ro |0 |10 |10 |10
6 1o | |ro |ro]o]w {10 |0 fo]wolo |0
v . ,
7 /0110110 |t |to] o |to |to oo |0 |10
A = Pan weight (mg) y
| de::
Anatysts B = |33 (1509 {03 [1359 f30 1507 |15 1357 30 [0g 1359 |uud
Date: 55.93%w .
Bs)Pan+Larvae weight 442 [23.07 J2285° {2300 | 22.90L)
oayst: > 2075 | 24719 12255 2247 12230 |23.02 (234 |23, Mﬁ%!zs{% 2330
Date: 05-22:10
C = Larvae weight (ng) }
=B-A
.38 4,10 | §.52 (&85 | 8.54 |&:55 484 4.50 €94 |8.k2 9.271 | 8.8C]
Weight per initial number : :
f1 ( % Vi %
:Ca/r ;’::ti;;l lgl)umber of larvae ’\” (R 'i? ‘;& q,&\ ? ?‘ o."é) ?’b ?:b 0.0\ O§
o’ v) Q' 9 Q o |0 o) 0 )
Average Percent .
igh ducti . -
mital T | fomeontrat | 0887 | 437 | ga1z | 2.4% | 0.8%8% | qa
- | number of (%)
larvae !mEIb
Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk—51ck sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.
1 Calculations-and data reviewed: ég
Comments:
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; Page 4 of 6
)
D
3 \3 Envi | Testing Solutlons, Inc. ;
l Species: Ptmeehales promelas .
. Client: TVA / Sequoyah Nuclear Plant, Outfall 101, Non-treated Date:  0%-1\~10
: Survzval and Growth Data
; ' Day _ 100% Intake
4 Y Z AA
l 0 10 | 1o |10
o1 o Io| 10
I | ? 10| /0] /0
i S 3
; l ) o 10 |10
| | 4 10| to] 0
5
l (o] rof o
6
/10 |10 {10
'} 7 0 [0 0

ONEANGIS AFPene. suadee in
A =Pan weight (mg)
Tray color cogde:: }m,é D}ﬁ
li Analyst: \b& . M‘%L Bl (M

: Date: 0503 (7
B =Pan + Larvae weight

(mg) - '

Analyst: _UAD
: Date: 05-22.-10
: 1C= Larvae weight (mg)

i
i
i
3
i
i
1
i

2236 [20.41 (208

I _ =B-4 .84 [7.28 [u. b8
Weight per initial number .
of larvae (mg) A‘;} ,\’7' \3‘
= C/Initial number of larvae | /) ~ N
V) © 0
Average Percent )
weight per “reduction
initial from control | Q.20 22.%7
number of (%)
larvae smg)

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

Calculations and data reviewed:

Comments:
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" TVA/ Sequoyah Nuclear Plant; Outfall 101
, Non-treated
May 11 - 18,2010

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

; _ . Quality Control
e S - L Verification of Data Entry, Calculations, and Statistical Analyses
&/ Environmental Testing Solutions, Inc. . " Project number: . 6155
: ) . Reveiwed by: ‘
— Not for Compli Assessment, Internal Laboratory QC
Concentration (%) Replicate | Initial number of |Flaal number of larvac|A = Pan weight (mg)] B=Pan+Larvae |Larvacweight (mg)] Weight/Surviviog Mean weight / ‘Coefficlent of variation | Weight / Iaftial cumber | Mean sarvival [Mcan weight/ Iiial]  Coeffickeat of Percent reduction from
larvae ‘weight (mg) =A-B namber of larvae (mg) [ Swrviving number of (Memm wright per surviving of larvae (mg) (%) number of larvae | variation (Mem weign cootrol (%)
: : Iarvee (mg) nemaber of v (%) (mp) e lmtind mewaber of Iarvas)
— (%)
A 10 10 | 14.45 24.23 9,78 0.978 0.978
. B 10 10 13.55 23.46 9.91 0991 0.991 ’ .
Centrol C 0 10 11.96 20.71 875 0875 0934 6.3 0875 , 100.0 0.934 63 Not applicable
D 10 | 10 12.71 21.64 8.93 0.893 . 0.893
E 10 10 13.73 22.05 8.32 0.832 0.832
F 10 10 13.94 23.16 9.22 0.922 ' 0.922
L)
113% G 10 10 i} 14.17 24.54 10.37 1.037 0916 9.1 1.037 1000 0.516 27 20
H 10 10 14.25 22.96 8,71 0.871 0.871
1 10 10 13.96 © 2193 197 0.797 0.797
J 10 10 14.17 22.10 7.93 0.793 0.793 )
L)
22.6% K 10 ~_ 1o 14.01 2283 8.82 0.882 0.861 99 0.882 1000 0.861 99 78
L 10 10 14.02 23.75 9.73 0.973 0.973
. M 10 10 13.37 20.75 7.38 0.738 0.738 -
N 10 10 15.69 24.79 9.10 0.910 0910 -
452% %) 10 10 14.03 2355 8.52 0352 - 0847 90 0852 1000 0.847 %0 3
P 10 10 13.59 2_2.47 8.88 0.888 0.888
Q 10 10 13.71 22.30 8.59 0.859 . 0.859
R 10 10 15.07 23.62 8.55 0.855 0.855
72.6% S 10 0 1458 2442 .84 0.984 0.912 7.1 0.984 160.0 0.912 71 2.4
T 10 0 13.57 23.07 9.50 0.950 0.950
i) 10 0 14.36 22.95 8.59 0.859 . 0.859
V 10 10 14.19 23.01 8.82 0.882 - 0.882
100% W 10 o 1356 2286 527 0927 0.889 . 32 0927 100.0 0.889 32 4.9
X 10 10 . 14.44 23.30 886 0.886 0.886 - P
Y 10 i0 14 82 2236 7.54 0.754 0.754
Z 10 10 13.16 - 2041 - 7.25 0.725 0.725 .
100% Intake AA 0 o 14317 50.86 660 0.669 0.726 56 0.669 100.0 0.726 5.6 223
BB 10 10 16.16 23.73 7.57 0.757 0.757
Onutfall 101; ¢ MSD = Minimum Significant Difference
Dunnett's MSD value: 0.1195 PMSD = Percent Minimum Significant Difference
PMSD: 12.8 ) PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and that can be declared statistically significant in a whole effluent toxicity test.
Intake: . )
Dunnett's MSD value: 0.0695 . < Lower PMSD bound determined by USEPA (10th percentile) = 12%.
PMSD: 7.4 Upper PMSD bound determined by USEPA (90th percentile) = 30%.

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

USEPA. 20014, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Eﬁiucm Toxicity Test Methods, Volumes 1 and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Envi ] Pro ion Agency, Cincinnati, OH.
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TVA / Sequoyah Nuclear Plant, Outfall 101

" Non-treated
s May 11 - 18, 2010
% Statistical Analyses

‘3 Environmental Testing Solutions, Inc.

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  5/11/2010 Test ID: PpFRCR Sample ID: TVA /SQN101
End Date:  5/18/2010 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: ) . Protocol: . FWCHR-EPA-821-R-02-013 .- Test Species: PP-Pimephales promelas
Comments:  Non-treated
Conc-% 1 2 3 ) 4
Control 0.9780 0.9910 0.8750 0.8930

113 0.8320 0.9220 1.0370 0.8710

22.6 0.7970 0.7930 0.8820 0.9730

452 0.7380 0.9100 0.8520 0.88380

72.6 0.8590 0.8550 0.9840 0.9500
100 0.8590 0.8820 0.9270 0.8860

Intake 0.7540 0.7250 0.6690 0.7570
Transform: Untransformed ) 1-Tailed Isotonic
Conc-% Mean - N-Mean Mean Min Max . CV% N t-Stat Critical MSD Mean N-Mean
Control 0.9343 1.0000 0.9343 0.8750 . 0.9910 6286 4 0.9343 1.0000
113 0.9155 09799 09155 0.8320 1.0370 9.720 4 0.378 2410 0.1195 0.9155 0.9799-
226 0.8613 0.9219 0.8613 0.7930 0.9730 9.876 4 1.473 2410 0.1195 0.8772 0.9389
452 0.8470 - 0.9066 0.8470 0.7380 0.9100 9.032 4 1.760 . 2410 0.1195 0.8772 0.9389
- 726 09120 0.9762 0.9120 0.8550 0.9840 7.130 4 0.449 2410 0.1195 0.8772 0.9389
100 0.8885 09510  0.8885 0.8590 0.9270 3.184 4 0923 2410 0.1195 ' 0.8772 0.9389
Intake 0.7263 0.7774 0.7263  0.6690 0.7570 5.618 4, '
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96793216 ’ 0.884 0.215280069 -0.7446185
Bartlett's Test indicates equal variances (p = 0.64). 3.40016365 15.0862722
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChvV . TU MSDu MSDp MSB MSE F-Prob df

Dunnett's Test 100 >100 -1 0.11945887 0.12786607 0.00457047 0.00491397 0.48466599 5,18
Treatments vs Control :

Linear Interpolation (200 Resamples)

Point % SD. 95% CL(Exp) Skew
1C05 19.547 :
IC10 >100
IC15 >100
1C20 >100
1C25 >100
IC40 >100
IC50 >100

sqnl0i_051110data
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake

3 Environmental Testing Solutions, Inc.

Non-treated
May 11 - 18, 2010

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Test ID:

Start Date:  5/11/2010 PpFRCR Sample ID: TVA /SQNI101, Intake
End Date:  5/18/2010 Lab ID: ETS-Envir. Testing Sol. . Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: Non-treated
Conc-% 1 2 3 4
Control 0.9780 0.9910 0.8750 0.8930.
113 0.8320 0.9220 1.0370 0.8710
22.6 0.7970° 0.7930 0.8820 0.9730
45.2 0.7380 0.9100 0.8520 0.8880
72.6 0.8590 0.8550 0.9840 0.9500
100 0.8590 0.8820 0.9270 0.8860
Intake 0.7540 0.7250 0.6690 0.7570
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N " t-Stat Critical MSD
Control 0.9343 1.0000 0.9343 0.8750 0.9910 6.286 4
11.3 0.9155 0.9799 0.9155 0.8320 1.0370 9.720 4
22.6 0.8613 0.9219 0.8613 0.7930 - 0.9730 9.876 4
452 - 0.8470 0.9066 0.8470 0.7380 0.9100 9.032 4
72.6 0.9120 - 0.9762 0.9120 0.8550 0.9840 7.130 4
100 0.8885 0.9510 . 0.8885 0.8590 0.9270 3.184 4
*Intake - 0.7263 0.7774 0.7263 0.6690 0.7570 5.618 4 1.943 0.0695
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.88218808 0.749 -0.2763905 -1.9388544
F-Test indicates equal variances (p = 0.57) 2.0715251 47.4672279
MSDu MSDp MSB MSE F-Prob df

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates significant differences

Treatments vs Control

0.06947945 0.07436923  0.086528 0.00255692 0.00113375 1,6

sqnl01_051110data




TVA/ Sequoyah Nuclear Plant, Outfall 101 - Non-treated
May 11 - 18, 2010

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

Daily Chemical Analyses

Project number: 6155

Reviewed by: _Q]b&&'

\> Environmental Testing Solutions, Inc.

Day 2

Concentration IParameter Day 0 Day 1 Day 3 Day 4 Day 5 Day 6
. - Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
H (SU) 7.58 7.58 7.46 7.53 7.43 7.57 7.41 7.56 7.61 7.60 7.59 .7.51 7.64 7.61
Ir)T) (mg/L) 7.8 7.8 7.8 7.8 7.9 7.6 7.9 771 7.7 8.0 8.1 8.1 7.8 7.9
Conductivity (umhos/cm) 326 327 325 324 332 336 336
Control Ly jkalinity (mg/L CaCO5) 64 62 64 62
) Hardness (mg/L CaCO;) 98 94 94 94
Temperature (C) 248 24.6 24.6 24.5 24.7 24.4 24.7 247 24.7 24.5 247 24.2 24.3 24.6
H (SU) 7.54 7.57' 7.59 7.49 7.54/ 7.57 7.46 7.54 7.53 7.59 7.60 7.51 7.50 7.63
- DO (mg/L) 7.8 7.8 8.0{- 7.8 7.9 7.6 7.8 7.6 7.6 8.0 8.1 8.0 7.6 7.6,
11.3%  IConductivity (umhos/cm) 301 302 299 299 308 308 — e
Temperature (°C) 247 246 24.7 24.5 24.7 24.7 24.7 244 24.7 24.4] 24.7 247 249 24 4
H (SU) 7.56 7.54 7.60 7.50 7.55 7.53 747 71.55 7.56 7.56 7.61 7.50 7.51 7.63
o DO (mg/L) 7.8 7.8 8.0]. 7.8 7.9 7.6 7.8 7.7 7.7 7.9 8.1 8.0 7.6 7.6
226%  IConductivity (umhos/cm) 284 285 284 282 290 292 294
Temperature (°C) 24.8 25 24.7 24.3 24.8 247 24.8 24.8 24.8 4.5 24.8 24.7 24.9 244
H (SU) 7.56 7.53 7.60 7.50 7.57 7.50 7.47 7.56 7.56 7.56 7.59 7.50 7.52 7.63]
DO (mg/L) 7.8 7.8 8.0 7.8 8.0 7.7 7.8 7.6 7.8 7.9]- 8.2 8.1 7.7 7.7
45.2% / IConductivity (umhos/cm) 253 256 253 352 256 257 258
|remperature (°C) 24.8 24.5 24.7 24.3 24.9 24.9 24.8 24.3 24.3 24.2 248 24.7 24.9 24.5
H (SU) 7.56 7.51 7.58 7.49 7.55 7.49 7.46 7.54 7.56 7.56 7.60 7.48 7.51 7.61
DO (mg/L)
72.6% IC ductivity (umbos/cm)
Temperature (°C) . . . . . . . . .
H (SU) 7.55 7.53 7.58 7.46 7.54 7.49 7.46 7.52 7.55 7.56 7.57 7.46 7.52 7.59'
DO (mg/L) 7.8 7.8 8.0 7.8 8.0 7.8 7.8 7.6 7.8 8.1 8.2 8.1 7.9 7.8
Conductivity (umhos/cm) 166 169 167 162 166 168 169,
100%  JAlkalinity (mg/L CaCO,) 62 62 60
) Hardness (mg/L CaCOs) 69 67 69
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 25.0 24.4 24.8 24.7 25.0 24.6 24.8 245 248 243 24.8 24.5 25.0, 24.6
H (SU) ~7.55 7.53 7.59 7.45 751 7.49 747 7.53 7.57 7.53 757 748 7.52 ~7.58
DO (mg/L) 7.8 7.8 8.0 7.8 8.1 7.8 7.9 7.6 79 8.0 8.3 8.1 8.0 7.8
Conductivity (umhos/cm) 164 171 162 160 168 168 171
100% Intake JAlKalinity (mg/L CaCO;) 62 58 62
Hardness (mg/L CaCO;) 73 76 73
Total Residual Chiorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 25.0 244 25.0 24.5 24.9 24.5 247 24.6 24.7 24.3 24.6 4.5 25.0 24.6
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Page 50f6

Species: Pimephales promelas : Date: _ OS-I\-1D
_ Client: TVA /Sequoyah Nuclear Plant, Outfall 101, Non-treated
Daily Chemistry:
Day
1 2
Analyst r Y3 ~
Concentration | Parameter
H (S.U.) 75 7.5, J.Hp 7.53 .43
DO (mg/L)_ 7.8 7. 1.9 2. .
) Conductivity .
CONTROL | (umbosien) 32k 325
Non-treated | o cacour) w4
Hardness
(mg CaCOs/L) a8
Temperature (°C) M. &
H (S.U.) 7.54
| PO (mg/l) 7.
11:3% Conductivity
: i (umhos/cm) - . 30,
Temperature (°C) " .11
pH (S.U) .50
DO (mp/L) Z2
22.6% Conductivity .
{(umhos/cm) = @ Y
Temperature (°C) . &
pH (8.U) TS
DO (mg/L) 7.8
45.2% Conductivity - - :
(pmhos/cm) 253 v
Temperature (°C) 4. §
H (S.U) 7.5
DO (mg/L) 78
72.6% Conductivity
(umhos/cm) 210
Temperature (°C) W
pH (S.U) 2.8
DO (mg/L) 7.8
Conductivity
(umhos/cm) ' Lﬁ
0 Alkalinity
100% (mg CaCOy/L) L1
Hardness
{mg CaCOs/L) g A
TR chlorine (mg/L) <0.,10
Temperature (°C) 15-O 4. 24.§ 24,1 15.0 4.6
pH (S.U.) 7.55 153 1.5% .45 | s .49
; DO (mg/L) 2.8 7.9 : . K
Conductivity .
(u(:llh:s/(:r‘:l) ’ ulf / 1)
100% Alkalinity
Intake (mg CaCOyL) o2
Hardness
{mg CaCOy/L) 1 3
TR chlorine (mg/L) <0./0
Temperature (°C) 5.0 WM. 1$.0 . .S
‘ Initial Final Initial Final Initial Final
| Page 35 of 99 SOP AT20 - Exhibit AT20.3, revision 04-01-09
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Species: Pimephales promelas

Client: TVA / Seguoxah Nuclear PlantI Outfall 101I Non- treate

Analyst

Date:

0S-1\-1D

Page 6 of 6

Day

3

Concen-
tration

Parameter

CONTROL
Non-treated

pH (S.U)

VAG

S

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity
(mg CaCQOs/L)

Hardness .
(mg CaCOs/L)

Temperature (°C)

11.3%

pH (S8.U)

2.0

DO (mg/L)

Conductivity

314

1'-

(umhos/cm)
Temperature (°C)

.5/

|

AR N

22.6%

pH (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

'} Temperature (°C)

452% -

pH (S.U.)

294

.52

DO (mg/L)

Conductivity
(Lmhos/cm)

“Temperature (°C)

72.6%

pH (S.U)

DO (mg/L)

Conductivity
umhos/cm)

Temperature (°C)

100%

pH(S.U) -

} DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity
mg CaCOs/L)

-1 Hardness

(mg CaCOs/L)

TR Chlorine (mg/L)

Temperature (°C)

100%
Intake

pH (8.U)

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity
(mg CaCO4/L)

Hardness
mg CaCOs/L)

TR chlorine (mg/L)

Temperature (°C)
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‘Environmental Tasting Satutiens, inc.

Page 1 of 7

Chronic Whole Effluent Toxicity Test (EPA-821-R-02 -013 Method 1002. 0)
Species: Ceriodaphnia dubia

Client: Tennessee Valle.y Authority

Facility: -Sequoyah Nuclear Plant.
NPDES #: IN0026450

County: Hamilton
Outfall: 101

Project#: __ (x\ 5SS
Dilution preparation information: Comments:
Dilution prep (%). 113 | 226 45.2 72.6 100
Effluent volume (mL) 2825 565 1130 1815 2500
Diluent volume (mL) 22175 1935 1370 685 0
Total volume (mL) 2500 2500 2500 2500 2500
Test organism source information: Test information:
Organism age: < 24-hours old § Randomizing template color: | GR@AN |
bD;t; ;x:ld times organisms were bom OS'\-10 OLIO To \I8S ]In cu? im?r number and shelf 2¢2
Culture board: 05*0‘-{ 10 A ocation:
Replicatenumber: | ! | 2 |3 [ 4 | 5 | 6 7 |8 |9 |10 . .
Culture board cup number: | S [& [ ]1S [t [ 1V [ &[0 [13] 20 YWT batch: o4-8-10
Transfer vessel information: pH= 1AL S.U. Temperature=73.0 °C | ., . cap.
. | Average transfer volume (mL): | ©.0%65% wnl Selenastrum batch: 0'-\ 6-10
Daily renewal information:
Day Date Test initiation and feeding, MHSW Sample numbers used - Analyst
renewal and feeding, or ' | batch used Outfall 101 Intake
termination time
0 losarin 1324 0%-A0 | 100510.01 | ro0si6-0 | M
I Josyr410] 1230 0S10-10 | /00810-01 | ioesio.o2 | M
2 loswio 1233 0$-10-10 | 10g812. 1% Joosi2. 11 - ¥
3. | ggad-10 12370 05-10-10 | 100s12.1b| 100812, 3| A
4 Jess-i0 1233 051500 |r00814.09 |i0esH. 0 | ¥
> |esero 123} 0sM-10 | jousw.0d | tooswiio | 4
6 081110 V234 o8- M+ 10 | 100s.04 100814 . (O ,\5\
7 |os-1k-10 1250 Pl
Control information: Summary of test endpoints:
7 Control-1 Control-2 Acceptance criteria
% of Male Adults: O1. 01, <20% 7-day LCyy 21007,
% Adults having 3" Broods: 1007, 1007, > 80% NOEC 1607,
% Mortality: 01. oY <20% LOEC 21007,
‘Mean Offspring/Female: 28 .8 24.98 2 15.0 offspring/female | ChV Y 1007,
% CV: 4.47. 447, <40.0% IC;s 21007s

Page 37 of 99
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Species: Ceriodaphnia dubia
Client: TVA /Sequoyah Nuclear Plant, Qutfall 101

Date:

Page 2 of 7

05-11-10

CONTROL-1 Survival and Reproduction Data
‘ " Replicate number ,
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced o) ®) Ol O O OO o o) )
Adult mortality — - — (- — |\ [
-2 Young produced | o) O o) () O O O (®) Q
'Adult mortality [ - - .| W« — LV S W { W I W
3 Young produced | O O. 0 O O (@) O (@) Ol O
Adult mortality U | - (- (- - &. - -
- 4 Young produced 3 ) .| d 3 ) 3 S S S
Adult mortality | [\ I — | — — |
5 Young produced q 4 1\ 10 10 1L 1D 13 1 1\
Adult mortality w | L O W I N I WO D W [ W B S |
- 6 Young produced o o | O [e) O |l o ol O Q1O
Adult mortality P U (U R L S L W e | R B
7 - Young produced e l b VS 11D 1Y e | 1S 1 1S 1M 112
Total young produced 30 2¢ | 30 | 21 21 a1\ 28 ) 24 306 28
Final Adult Mortality [ — A L . . . . L= o
B X for 3™ Broods S| YA > X S -4 >< . 4 <
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring carried over with adult §Mng transfer), )
Concentration:
. % Mortality: Ol.
[Mew Opringemale; | 3%.3 |
“conc: 11.3% - Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 3 7 8 9 10
1 Young produced O | O ) O O (&) O| O O |0
. Adult mortality (W w (- - (W | - | —
2 Young produced o) Al O (@) O [e) O (@) OO
= . Adult mortality - Ul ] W] U [ (- |- -
3 Young produced ) O 10 O O (@) (&) (@) O o)
Adult mortality - | L o | - [ -] - (-
4 Young produced XY Y 3 g < < o | S q q
Adult mortality ! u - (- |- [ (- |- |- —
5 Young produced 10 | 1L i |1 |10 13 10 ] 12 | 1l -
Adult mortality | U I W | - . | v L
6 Young produced [») O O (@) (@) (o) O (@) [6) @)
Adult mortality | — ] [ | —
- 7 Young produced o 14 1S 1S t& l§ 17 '3r IS | 16
Total young produced 20| 3w | z4 3\ | »3 | 33 |13 \ |30 | 30| 32
Final Adult Mortality A\ - — ] _ _ [ U]

Page 38 of 99

S - " - - I
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carmry over s°EsB""§ carried over with adult durini transferz.

Concentration:

% Mortality: O1.
Mean Offspring/Female: 31,3

% Reduction from Control-1: | — 8+17 |

SOP AT11 - Exhibit AT11.2, revision 04-01-09
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Envirenmantal Testing Salutlons, Inc.

Species: Ceriodaphnia dubia

Client: TVA /Sequoyah Nuclear Plant, Qutfall 101 : Date: _ pS-11-10
CONC: 22.6% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced 0] O o) O Q o) Ol o o) O
Adult mortality ol - — — [ - [ LU o | —
2 Young produced Ol O Ol Ol O]l O 10 O O [0
Adult mortality Ol w (W L K B Y U
3 Young produced @) [®) (®) O O [o) O O O | O
Adult mortality ] W] o]l wl Wl w]l e Twe [ -
4 Young produced Y 3 .Y W 9 ¥y Y Y J J
Adult mortality o w L_ “ - | S_E_
[3 Young produced v | 1O 1y | VO W 1\ W W \\ ke
Adult mortality L Y [ N I — ] ] ]
6 Young produced O s o) @) &) (@) (ol I O | O
Adult mortality | | { N — L - — |
7 Young produced 11 é AT 1o \A 14 [\ s | a-\==
Total young produced 33 | 0| a4 | 3M | 3 dL 34|30 |30 | 3L
Final Adult Mortality [ RN NS N N O N W N L
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = camy M@%
: " | Concentration:
% Mortality: 07, |
Mean Offspring/Female: 32.4
| % Reduction from Control-1: |~12.87.
conc: 45.2% Survival and Reproduction Data
. ) Replicate number
Day 1 2 3 4 i5 6 7 - 8 - 9 10
1 Young produced [®) Ol O O (&) O O (&) &) Q
Adult mortality | — | 1 | ] - | W v
2 Young produced Ol O O O 0 O Q (@) o 1O
Adult mortality o L e 'L | S . -
3 Young produced [@) [e) ?)n O]l 6} O &) O | O (@)
Adult mortality R - Ll o -
4 Young produced S N | d S S d ‘? s S ?=
Adult mortality NI S A RS Y " Y .-
5 Young produced (2 Ti 10 12. | \» 10 1\ 1\ i W\
Adult mortality o] U L oo ] U WG
6 Young produced [e) | o O (@) @) Ol O (@)
Adult mortality v O] w A Y -
7__| Youngprodueed [ 19 [ 20 | 18 [ 1o | fb [ 14 | 2 ] 1S ] 14 [ 149
Total young produced ad (36 |32 | 33 ] 3y |23 ay 3\ as | a0
Final Adult Mortality - T RSO [ S I NS N U U A
Note: Adult mortelity (L = live, D = dead), SB = split brood (single brood split between two days), CO = cammy W).
Concentration: ) :
% Mortality: O71.
Mean Offspring/Female: Y Y A
% Reduction from Control-1; | -18.37%

Page 39 of 99 ' ‘ SOP AT11 - Exhibit AT11.2, revision 04-01-09
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Environmental Testing Sotutions, inc.

. Species: Ceriodaphnia dubia

Client: TVA /Sequoyah Nuclear Plant, Outfall 101 Date: __ 0%\ 10
CcoNC: 72.6% Survival and Reproduction Data
) Replicate number
Day 1 2 3 4 5 6 '.l. 8 9 - 10
1 Young produced @) o (@) O O &) O 0 (&) (@)
Adult mortality | — — — [UNNE B W G U B e
2 Young produced o) Ol o @) Ol O 0O O 1O (@)
Adult mortality ol ol u | \— | — LU
3 Young produced (@) o_ e O 6 5 @) [®) O |0
Adult mortality ol W[ — | - - |\
4 Young produced e | Y1 A\ S 41 Q4 S S S S
Adult mortality — — . - { W I - L — -
5 Young produced D[V \L il L [y \WO | \L Y
Adult mortality L) I O [ R N | | — — —
6 Young produced Ol 6 0 (@) O O O (&) @) O
Adult mortality o ] e — -
T Young produced | 20 [ 17} \g | 1& |11 2ot tb |14 |t& |18
Total young produced an : 3\ 3\ ay as| a1 3\ aL | a8 5;\
Final Adult Mortality [ (W L [ - [ L -
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = camy W
Concentration:
% Mortality: O
Mean Offspring/Female: LYK
% Reduction from Control-1: | =14.47,
conc: 100% ' Survival and Reproduction Data
: Replicate number :
Day 1 2 3 4 5 6 7 _8 9 L
1 Young produced b [®) OO O Q) 5 () 6 0
Adult mortality (- o e | [ | wu | U I W
2 Young produced O O ‘é O Ol O @) (e} [o e
Adult mortality U o ] ] Ul U o] u]
3 Young produced (5 O O % (@) (@) (&) O (@) (@)
Adult mortality - (W - L [ (- |- (W .
4 Young produced (VS W S 1 S S 3 . d S
Adult mortality W - - - (W L |
5 Young produced L |19 1\ 12 |13 Y | 1D '3 1 3 |
Adult mortality ol v (- |- | W - [
6 Young produced (&) 6 O ®) O O O O [6) (o)
Adult mortality o] | o | g — (- | —
7 Young produced 4 |2\ \4 20 \ § \S 7 11 171 ] 14
Total young produced aw | 34 | as 24 3 | 32 24 av 321 31
Final Adult Mortality wl — Lt \________E. [ — |- — —
Note: Adult mortality (L = live, D = dead), SB  split brood (single brood split between two days), CO = camy Wﬁ%
: . Concentration:
% Mortality:’ (o)A
Mean Offspring/Female: as.y
% Reduction from Control-1: | = 2297

Page 40 of 99 SOP AT11 - Exhibit AT11.2, revision 04-01-09
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Environmental Testing Solutlons, inc.

’ o " Species: Ceriodaphnia dubia

Client: TVA /Sequoyah Nuclear Plant. Outfall 101 Date: __0¢~1\~10
CONTROL-2 Survival and Reproduction Data
P o _ Replicate number
% Day 1 | 2 | 3 [ 4 [ 5] 6] 7 ] 8 ] 9 | 10
1 Young produced O (O Q &) () O 6] Q & Q
Adult mortality - O | w [ — W e [
2 Young produced Ol O (@) (o) (®) (@) @) % O (@)
Adult mortality o [ (A w - — - - — |\
3 Young produced @) () @) ®) (@) (@) O (®) 0O O
Adult mortality L N N [ U [ UUR [ GHU I G VR
4 Young produced Y 93 ¥y S Y S 3 13 3 3
: Adult mortality .l w - | W R W I VR [ VN | |
E 5 Young produced W [ WO W W v | Wy VR VYW VA
Adult mortality (W ol LU R B W — (- L
_ 6 Young produced o) (&) @) O (&) O e} 45 é O
Adult mortality — | N | - | - \;._:
7 Young produced W | Vv \\2 Vo 1Yy \é VL 'I§ 'S S
Total young produced 20 21 >\ 22 36 |30 28 29 Zﬁ, z_q
Final Adult Mortality ] - — L B - - \— [
X for 3 Broods X 1 X | X Xl X X | X | > | X | %
Note: Adult mortality (L. = live, D = dead), SB = split brood (single brood split batween two days), CO = carry over (offspring carried over with adglt during transfer).
Concentration: '
% Mortality: 01,
| Mean Offspring/Female: 24.5
concC: 100% Intake Survival and Reproduction Data
. Replicate number
= Day 1 2 3 ) 5 3 7 ) 9 10
o 1 Young produced @) &) O | O @) [8) &) 0100 IO
. Adult mortality [ L I S S S G W e .
2 Young produced Ol 0T ol O | O 01 0 [« Y o)
Adult mortality R - — ] W
3 Young produced é @) &) Ol O 6 e C | O
Adult mortality T O - L - [ -
4 Young produced o J 9 S 9 4 | S S S 9
Adult mortality wl - (U L. | —— - [ L I W I
5§ | Young produced 1 W I T L\ S YL 13 13 3y [y
Adult mortality | \ (Wl [ - |- [ | - C _
6 Young produced O () @) [@) o @) @) QC) O o
Adult mortality LU A (- [ = | w | \—
7 Young produced 11 1 18 14 18 | 16 14 4l§ 1& 19
Total young produced 31| 33 33| 34 3\\' M |3 1 33 aL |37
i Final Adult Mortality Ao o (- \_ — \_ — - — -
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = cam W ‘
Concentration: -
- % Mortality: o2,
Mean Offspring/Female: 4.8
% Reduction from Control-2: | ~ 1§.07.
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TVA / Sequoyahi Nuclear Plant, Outfall 101 - N on-treated
May 11 - 18,2010 -

Verification of Ceriodaphnia Reproduction Totals

72.6%
Replicate number
Day FtT3 13141516718 9 i0] '
1 01 0]01o0JloloJolololo 0
2 0l oloJololololojlolo 0
3 0l oloJoloJololololo 0
4 61 414] 514415151515 47
5 Bl10] izl ] 2l B0l 212111 116
3 0lojJoloJoJoJlolololo 0
7 20 17 ]88 17120 16| 19 18 18 181
Total || 39 | 31 ] 34| 34 | 331 37 | 311 361 351 341 344
100%
Replicate number
Day IvT21374a]s5]6] 71879 ] ™™
1 0] 0]01010loJoJloloJo 0
2 0oloJololoJoJolololo 0
3 0]oJololoJoJolololo 0
4 61 4151 7] 5] 5124445 49
5 njudlujezloliz]l]lolulBl 123
6 0]oloJoloJololo]olo 0
7 1w 2119120 18] 5] 7l [ 1719 182
Total 36| 391 35]1 39 36| 32| 34| 34| 32| 37 354
Control-2
. Replicate number
Day TT 2131 als]e6l 7181910 oo
1 0] 010lololololololo 0
2 0] 0lololoJoJolololo 0
3 0] ojlojloloJoJolololo 0
2 3141 4154143131313 36
5 nlo]jululez]lu]lolul il uaf i
6 0] 0]JoJolololoJlo]ofo 0
7 6l 13] 16116114 15112151 15] 15 147
Total | 30 | 27 | 31 ) 32 30 | 30 | 28] 20 | 201 290 8 295
100% Intake
: Replicate number
Day MM T3 T3 Ta]ls5]6] 7189 1w0] ™
1 0] 0]10Jo0Jlo0JloloJlololo 0
3 o] oJolololoJolo]olo 0
3 ol ot olololoJolololo 0
4 61 41 4|51 41 451554 46
5 Wl ul sl ezldl Bl BBl 13
6 ol ojJoloJoloJlolololo 0
7 Q77 s ialis | d6 [ 1o 15[ 18 | 1ok 171
Total 371 33| 33] 34| 34| 34 37| 33| 36 | 37 348

.'j Testing nc.
Control-1
' Replicate number
Day 413 T3 T74]s516] 71819 0] ™
1 0] 0]01o0JoJloJoJolJloJo 0
2 0JolojololoJoJoloJo 0
3 0]JoJolo]loJoloJlolo]o 0
4 51 3[4l al31313]51515 40
5 oo luJwol1w0]1z]10] 9 i1]11 102
6 0JoJolojJoJoJoJololo 0
7 616 15| 13| 14| 16]15]15] 14] 12 146
™ Total ] 30| 28 ] 30 ] 27 ] 27 | 31 ] 28] 29 ] 30 | 28 238
11.3%
Replicate number
Dy 4T3 T3 Tals5]e] 7819 w0] ™%
1 0] 0JoJoloJloloJolotlo 0
2 0]JololoJoloJololo]o 0
3 0] 0] 0] olo]o]Jo]o]ofo 0
4 21 4] 3] 45151 4]s5]ala 42
5 W] ]l 2]1w0f13]10]12]11]12 112
6 0]JoJololoJloJolo]lo]o 0
7 6] 19] 150 15 18] 15117 13| 15} 16 159
Total ] 30 ] 341 29 | 31 ] 331 33| 311 30 30 32] 313
22.6%
Replicate number
Day T35 T35 Ta]ls]e] 71515 o] ™
1 0] 0]0JloJloJloJoJloloJo 0
2 0loJoJoJloJoJololo]lo 0
3 0JoJolololoJololo[o 0
4 2151 4] 6] alalalalala 3
5 2liwo]Blwolu|l n]ulunluln 113
6 0JojJolo]lo]loloJloJlo]o 0
7 71517181 16] 1719 15] 15] 19 168
™ Total | 33 ] 30 | 34 | 34 | 31 ] 32 ] 34 ] 30 | 30 | 36 324
45.2%
Replicate number .
Day TT2T13T 41516171819 0] T
1 01 0] 0]0J1o0oJoJloJolo]Jo 0
2 0l 0] oJotlo]oloJolo]o 0
3 0l o] oloJolo]o]lo]lo]o 0
1 51 4] a5 51415151515 47
5 Z{12]10] 12| 3] 10] 1t ]t ] 11 ] 11 113
6 0oJoJoloJo]o]loloJlo]o 0
7 17120 18] 6] 16 19] 18] 151 19 14 172
[ Total | 34 ] 36| 32 | 33 ) 34| 33 ] 34| 31135] 301 332




TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated
May 11 - 18, 2010

Ceriodqphm'a dubia Chronic Whole Effluent Toxicity Test
EPA-821-R-02-013, Method 1002.0

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

Project number: 6155
Reveiwed by: ‘_ ’YW
Concentration Replicate number : Survival | Average reproduction Coefficient of | Percent reduction from
(%) 1 2 3 4 5 6 7 8 9 10 (%) (offspring/female) variation (%) control (%)
Control - 1 30 28 30 27 27 "3 28 29 30 28 100 28.8 49 Not applicable .
11.3% 30 34 29 31 33 33 31 30 30 32 100 313 52 -8.7
22.6% 33 30 " 34 34 31 32 34 30 30 36 100 ) 324 6.5 -125
45.2% 34 36 32 33 34 ‘33 34 31 35 30 100 33.2 5.5 -153
72.6% 39 31 34 34 33 37 31 36 35 34 100 344 7.3 -194
100% 36 39 35 39 36 32 © 34 34 32 37 100 354 7.1 -22.9
Control -2 30 27 31 32 30 30 28 29 29 ©29 100 |- © 295 ‘ 4.9 Not applicable
100% Intake 37 33 33 34 34 34 37 33 36 37 100 3438 5.0 : -18.0
Outfall 101: ' MSD=  Minimum Significant Difference
Dunnett's MSD value: 2.085 PMSD=  Percent Minimum Significant Difference _
PMSD: 7.2 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically
significant in a whole effluent toxicity test.
Intake: ) ) - A .
Dunnett's MSD value: 1.241 Lower PMSD bound determined by USEPA (10'h percentile) = 13%.
PMSD: 4.2 Upper PMSD bound determined by USEPA (90™ percentile) = 47%.

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

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

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Shén—term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005.
US Environmental Protection Agency, Cincinnati, OH.
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TVA / Sequoyah Nuclear Piant, Outfall 101
Non-treated
May 11 -'18, 2010

Statistical Analyses

‘\3 Environmental Testing Solutlons, Inc.

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  5/11/2010 Test ID: 'CdFRCR Sample ID: TVA /SQN101
End Date:  5/18/2010 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: ) : )
Conc-% 1 2 3 4 5 6 7 8 9 10
Control-1 30.000 28.000 30.000 27.000 ~27.000 31.000 28.000 29.000 30.000 28.000
Control-2 30.000 27.000 31.000 32.000 30.000 30.000 28.000 29.000 29.000 29.000
-11.3 30.000 34.000 29.000 . 31.000 33.000  33.000 31.000 30.000 30.000 32.000
22.6 33.000 30.000 34.000 34.000 31.000 32.000 34.000 30.000 30.000 36.000
452 34.000 36.000 .32.000 33.000 34.000 33.000 34.000 31.000 35.000 30.000
72.6 39.000 31.000 34.000 34.000 33.000 37.000 31.000 36.000 35.000 34.000
100 36.000 39.000 35.000 39.000 36.000 32.000 34.000 34.000 32.000 37.000
Intake 37.000 33.000 - 33.000 34.000 34.000 34.000 37.000 ) 33.000 36.000 37.000
Transform: Untransformed : 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min - Max CV% N t-Stat © Critical ©~ =~ MSD Mean N-Mean
Control-1 28.800 - 09763 28.800 27.000 31.000 4.856 10 32.583 1.0000
Control-2 29.500 1.0000 29.500 27.000 32.000 4.860 10 i
, 113 31.300 " 1.0610 31.300 29.000 -+ 34.000 5.228 10 -2.742 2287 2.085 32.583 1.0000
22.6 32.400 1.0983 32.400 30.000 - 36.000 . 6.539 10 -3.948 . 2287 2.085 32.583 1.0000
452 33.200 1.1254 33.200 30.000 36.000 5.462 10 -4.825 2287 2.085 32.583 1.0000
72.6 34.400 1.1661 34.400 31.000 39.000 7277 10 -6.141 2287 2.085 32.583 1.0000
. 100 35.400 1.2000 35.400 32.000 39.000 7.072 10 -7.238 2.287 2.085 32.583 1.0000
Intake 34.800 1.1797 34.800 33.000 37.000 5.032 10 . ’ A .
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.581877172 1.035 0.151372592  0.51208247
Bartlett's Test indicates equal variances (p = 0.47) 4.581434727 15.08627224
The control means are not significantly different (p = 0.28) 1.105263158 - 2.100922029
Hypothesis Test (1-tail, 0.05) NOEC - LOEC Chv TU MSDu MSDp MSB MSE F-Prob df

Dunnett's Test 100 >100 1 2.085110834 0.072399682 55.21666667 4.157407407 1.9E-08 5, 54
Treatments vs Control-1 .

Linear Interpolation (200 Resamples)

Point % SD 95% CL Skew
icos - >100
IC10 >100
IC15 ’ >100
1C20 ‘ >100
IC25 >100
1C40 >100
IC50 >100

sqnl01_051110data
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3 Environmental Testing Soltitlons, Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
Non-treated
May 11 - 18,2010

Statistical Analyses -

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  5/11/2010 Test ID: CdFRCR Sample ID: TVA /SQN101, Intake
End Date:  5/18/2010. Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: - . : )
Conc-% 1 2 3 4 -5 : 6 7 8 9 10
Control-1 30.000 28.000 * 30.000 27.000  27.000 31.000 - 28.000 29.000 30.000 28.000
Control-2 30.000 27.000 31.000 32.000 30.000 30.000 28.000 29.000 . 29.000 29.000
11.3 30.000 34.000 29.000 ~ 31.000 33.000 _ 33.000 '31.000 30.000 30.000 32.000
22,6 33.000 30.000 34.000 34.000 31.000 32.000 34.000 30.000 30.000 36.000
452 34.000 36.000 32.000 33.000 34.000 33.000 34.000 31.000 35.000 30.000
72.6 39.000 31.000 34.000 34.000 33.000 37.000 . 31.000 36.000 35.000 34.000
100 36.000 39.000 35.000 39.000 36.000 32.000 34.000 34.000 32.000 37.000
Intake = 37.000 33.000 33.000 34.000 34.000 34.000 37.000 33.000 36.000 37.000
: Transform: Untransformed . . 1-Tailed
Conc-% Mean - N-Mean Mean Min Max CV% N - t-Stat Critical MSD
Control-1 28.800 0.9763 28.800 27.000 31.000 4.856 10
Control-2 - 29.500 1.0000 29.500 27.000 32.000 4.860 10
11.3 31.300 1.0610 31.300 29.000 34.000 5.228 10
22.6 32.400 1.0983 32.400 30.000 36.000 6539 10
452 33.200 1.1254 33.200 30.000 36.000 5.462 10
72.6 34.400 1.1661 34.400 31.000 39.000 7.277 10 .
100 " 35.400 1.2000 35.400 32.000 39.000 7.072 10
Intake 34.800 1.1797 34.800 33.000 37.000 . 5.032 10 -7.405 1.734 1.241
Auxiliary Tests Statistic Critical ) Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93073082 0.868 0.22652909  -1.16236167
F-Test indicates equal variances (p = 0.56) . i 1.491891861 6.541089535 i
The control means are not significantly different (p = 0.28) . 1.105263158 2.100922029
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homeoscedastic t Test indicates no significant differences 1.241064166 0.042069972 14045 - 2561111111 72E-07 1,18

Treatments vs Control-2

sqnl0l_051110data




TVA /Sequoyah Nuclear Plant, Outfall 101 - Non-treated

May 11 - 18, 2010
;U o
R ® Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test
5o EPA-821-R-02-013, Method 1002.0
S
=) Daily Chemical Analyses
\} Environmental Testing Solutions, Inc. : Project number: 6155
Reviewed by: _é_w
Concentration IParameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
] Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
IEH (SU) 7.58 7.61 7.46 7.54 7.43 7.60 7.41 7.61 7.61 7.65 7.59 7.56 7.64 7.64
DO (mg/L) 7.8 - 79 7.8 7.8 7.9 7.6 7.9 7.8 7.7 8.1 8.1 8.0 7.8 7.9
Conductivity (umhos/cm) 326
Control |4 jkalinity (mg/L CaCOy) 64
Hardness (mg/L CaCOs) 98
Temperature (°C) 24 8 249 249 249 24.8 24.6 248 24.8 24.7 24.8 24.8 251 24.8 24.8
pl'-lL(SU) 7.54 7.60 7.59 7.56 7.54 7.60 7.46 7.60 7.53 7.66] 7.60 7.54 7.50 7.64
DO (mg/L) 7.8 7.9 8.0 7.9 7.9 1.7 7.8 7.6 7.6 8.1 8.1 8.0 7.6 7.8
113%  IConductivity (umhos/cm) 301 302 299 299 308 308 314
Temperature (°C) : 249 25.2 24.9 252 248 24.8 248 25.0] . 24.7 - 250] . 247 25.1 24.9 24.9
IpH (SU) : 7.56) 7.60 7.60 7.56 7.55 7.60 7.47 7.59 7.56 7.64 7.61 7.55 7.51 7.62]
DO (mg/L) 7.8 7.9 8.0, 7.9 7.9 7.7, 7.8 7.6/ 7.7 8.1 8.1 8.0 7.6 7.8
22.6%  [Conductivity (umhos/cm) 284 285 284 282 290 292 294
‘Temperature (°C) © 249 252 24.9 25.3 24.8 24.8 24 .8 25.0 24.8 249 24.7 24.8 249 247
H (SU) 7.56 7.58 7.60 7.55 7.57 7.60 747 7.59 7.56 7.64 7.59 7.54 7.52 7.62
DO (mg/L) 7.8 : 7.8 8.0 7.9 8.0 7.8 7.8 7.7 7.8 8.2 8.2 8.0 7.7 7.8
452%  [Conductivity (unhos/cm) 253 256 253 252 E_M
Temperature (°C) 2500 250 24.9 25.1 24.8 25.0 24.8 24.9 24.8 24.8 24.7 25.3 24.9 24.9
pH (SU) 7.56 7.59 7.58 7.56 7.55 7.58 7.46 7.59 7.56 7.63 7.60 7.52 7.51 7.62,
DO (mg/L) 7.81 7.8 8.0 7.9 8.0 7.8} 7.8 - 1.8 7.8 8.2 8.2 8.1 7.8 7.8
72.6%  IConductivity (umhos/cm) 210 213 206 202 206 212 214
Temperature °C) - 25.0 25.0 248 25.1] . 248 24.9 24.9 24.9 248 249 24.8 25.0 24.9 24.9
H (SU) 7.55 7.58 7.58 7.54 754 7.8 746 7.58 755 761 751 7.1 7.52 761
I'IP)O (mg/L) .
Conductivity (umhos/cm)
100% Alkalinity (mg/L CaCO;)
Harduess (mg/L CaCO;)
Total Residual Chlorine (mg/L)
Temperature (°C)
1pH (SU) - : .
DO (mg/L) 7.8 7.8 8.0 7.9 8.1 77 7.9 7.7 7.9 8.2 8.3 8.1 8.0 7.8
Conductivity (umhos/cm) 164 171 162 — 160 168 168 171
100% Intake JAlkalinity (mg/L CaCOy) 62 58 62
Hardness (mg/L CaCOj;) 73 76 73
Total Residual Chlorine (mg/L) <0.10 <0.10 <010
Temperature (°C) 25.1 25.3 25.0 24.9 25.1 25.1 249 248] 249 25.0 24.8 25.0 24.8 25.0
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lutians, tnc.

Species: Ceriodaphnia dubla
Client: TVA /Sequoyah Nuclear Plant Outfall 101

Page 6 of 7

P

Date: _ QS-1\-~10

Daily Chemistry:
- Day
0 1 2
Analyst e S
Concentration | Parameter
pH (S.U.) -1.8¢
DO (mg/L) 1.8
Conductivity
-1 (umhos/cm) 32,
CONTROL Alkalinity ,
| (mg CaCOWL) W
Hardness %
| (mg CaCOy/L) a
Temperature (°C) . €
pH (S.U) 1.64
-§ DO (mg/L) .8
11.3% Conductivity 20\
(umhos/cm)
Temperature °C) | “\.9)
pH (S.U.) 1,56
DO (mg/L) 1.8
22.6% Conductivity 284
) (umhos/cm)
Temperature (°C) ' 4.4 .
pH (S.U.) 1.5 7.59
DO (mg/L) 1§ .
45.2% Conductivity
(umhos/cm) sS
Temperature (°C) 1S.0
pH (S.U.) 1 1SL
DO (mg/L) 1.8
» 72.6% Conductivity
. (pmhos/cm) 210
Temperature (°C) .0
pH (8.U) 1. 58S
DO (mg/L) - 1.8
Conductivity
(umhos/cm) o b
) Alkalinity
100% | (mg CaCOYL) L2
Hardness
(mg CaCOs/L) M
TR chlorine (mgl) | 40,10
Temperature (°C) 5.1
pH (8.U.) 1.5
DO (mg/L) 1.&
Conductivity
(umhos/cm) ! U..\
100% - Alkalinity
Intake | (mgCaCOyL) Lz
Hardness
(mg CaCOy/L) 13
TR chlorine (mg/L) 490,10
Temperature (°C) .. |
Initial Final Initial Final “Initial | Final

Page 47 of 99
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Envtronmenta! Testing Sotutions, kns.

Species: Ceriodaphnia dubia
Client: TVA /Sequovah Nuclear Plant, Outfall 101 Date: Q":d\'lo_

Day

Analyst

Concen- Parameter
tration

pH (S.U)

DO (mg/L)
Conductivity
(umhos/cm)
CONTROL | Alkalinity

(mg CaCOs/L)
Hardness

(mg CaCOy/L)
Temperature (°C)

pH (S8.U)
DO (mglL)
11.3% Conductivity
(umbhos/cm)

Temperature (°C)

pH (5.U.)
DO (mg/L)
22.6% Conductivity .

(umhos/cm)
Temperature (°C)

pH (5.U)

DO (mg/L)
45.2% Conductivity
(umhos/cm)
Temperature (°C)

pH(S.U)

. DO (mg/L)
72.6% Conductivity
(umhos/cm)

Temperature (°C)

pH (8.U))

DO !mg/L)'
Conductivity
(umhos/cm)
Alkalinity
(mg CaCO3/L)
Hardness

mg CaCOs/L
TR Chlorine (mg/L)

Temperature (°C)

100%

pH (S.U.)

DO (mg/L)
Conductivity
(umhos/cm)

100% Alkalinity

Intake ] (mgCaCOyL)
Hardness

(mg CaCOs/L)

TR chlorine (mg/L)

Temperature (°C) W.& . S - 1‘{8 0

Initial Final Initial Final Initial - | Final | Initial |  Final

Page 48 of 99 SOP AT11 - Exhibit AT11.2, revision 04-01-09
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I Testing Solutions, Inc,

Chronic Whole Effluent Toxicity Test (EPA—821-R-02-0f3 Method 1000.0)
Species: Pimephales promelas

Client: Tennessee Valley Authbrig : ‘ C County: Rhea

Facility: Sequoyah Nuclear Plant : Outfall: 101
NPDES #: TN0020168 ; ‘
Project#: _ b\SS
Dilution preparation information: , Comments:
Dilution prep (%) 11.3 226 452 72.6 100 ] Each concentration was UV-treated
Effluent volume (mL) 282.5 565 1130 1815 2500 for 2 minutes to remove pathogenic
Diluent volume (mL) 22175 1935 1370 685 0 Interferences.
Total volume (mL) 2500 '} 2500 2500 | 2500 2500 .
_ Test organism information: Test information:
~ § Organism age: 2045 _AoKS aud Randomizing template: | &1 €.
Date and times organisms 0s-10~10 1L0O0O : "1 Incubator number and AR
were born between: : shelf location:
Organism source: AT BHATL Q: 0S-10-10 Artemia CHM number: | CHM $1\
' Drying information for weight
. determination:
Transfer bowl information: | pH= =3.&8% S.U. Date / Time in oven: 05-1§ 10 [ WSO
: Temperature =5.\°C Initial oven temperature: | '€
Average transfer volume: Date / Time out of oven: |[as-1410 NS0
0. 1344 ~Q Final oven temperature: bDC
‘ Total drying time: 4 Houds
Daily feeding and renewal information: .
Day Date Morning feeding | Afternoon feeding Test initiation, Sample numbers used MHSW
: : renewal, or batch
termination used
Time Analyst Time Analyst Time Analyst QOutfall 101 Intake
0 | o5-1~1D —+—A | 1,00 | f | 208 | A [100Si0.00 | 100Si0.0 |08-cA-1D
' oswa-i0| ovmd | M [1330 | W4 |y 1008 10.0\ | 160810.9L | 0S-10-10
2 1 0s13-10| onza | A 1330 | M | e | X | roesizabe | 1oesi2.1 [0%-10-10
3 | os-M-o]| aiso | M | waso| M | s | M | roosia.ae | t00s12.17 |0s-18-0
4| pg-15-10 Ao ,_\f( 130 | M we | A 100514.04  |toos 4. 1o |65-13-10
S les-ten| o3e | M | wso| M| w0 | 1005409 [jo0s14.1¢ | o8+14-10
¢ | og-n-/0. | 30 1330 A s |y 160%14.09 1000 [ 0514410
7 | 65-#/D P
Control information: Acceptance criteria .} Summary of test endpoints:
% Mortality: . Ol. __} 7-day LCs 21007,
Average weight per initial larvae: . [0. 8471 : NOEC t QO1,
Average weight per surviving larvae: | 0.8471 | . > 025mgllarvae LOEC > 1007,
’ . ' ChV 21007
‘ . oY 2 1007,

Page 49 of 99 SOP AT20 — Exhibit AT20.3, revision 04-01-09
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| Testing Sol: Inc.

R P DRI

Specles Ptmeghales promelas
Client: TVA /Sequoyah N uclear Plant, Qutfall 101, UV-treated ‘Date: 0s-14-10

Survival and Growth Data

Day CONTROL 11.3% 22.6%
UV-treated : -~

B C D E F G H 1 J K L
JO[1O IO | (D)0 | (D] (O|tDJ!D ] O] 0] 10
| ol | ] o wlofwliclin]w o
10 {10 |10 | tO] !0 1O |10 [0 J70 |70 |0 |0
D10 |to [ 10] t0f /0(r0| 010 10| /0|70
1010 10]| to] 70| 0|0 |t0] o] 10|70]|70
(o| tol to|wofio| o] wo]lic]wofto]e] 10
mliojioliolmofmnlolto oo

- | I |
7 0| ol ro|rofofiolio|io]dT o | BB

.
>

ol

]
N

£

6

-]

'A; = l’anl welgl;t (r{lg) " )
ray color code: ,@m: b

Date: OC. 03 \U '
B = Pan + Larvae weight :
(mg) . ) . )
Analyst: 2 2128 123 27120772312 §22.02 |2352.|23.35 | 23.13 | 22.82[21.41 | 23 3K [21.02

Date: 05-22-10
C = Larvae weight (mg)
=B-A

.

|

&2t qnf. g H.M— q.3% [g.6\ |88 [4.70 [1.90 [1.8L [§.09 [ 1.4

Weight per initial number

: of larvae (mg)
- = C / Initial number of ,{"0 ,&w 09‘-' ,Q:V
: larvae o e o |
! Average Percent
i weight per ‘| reduction .
initial from O-RD\’ '0'\7- ’
number of | control (%) ) '
larvae SmE!

© wedw

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

Calculations and data reviewed: A

Comments:

' ‘

Page 50 of 99 ' | | SOP AT20 - Exhibit AT20.3, revision 04-01-09
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D [
2
D E i Testing Solutlons, Inc.
Species: szeghales promelas ‘
Client: TVA/ Seguoxah Nuclear Plant, Outfall 101, UV-treated Date: _ 03-\- 1D
Survival and Growth Data
Day 45.2% . 72.6% v 100%
M| NJjo|lPJo]|lRI|S[TJUIV|W]|X
‘ Jo| 1o 10| tofrof10|]|to]tofto |ro|to
! (0|10t [10to [0 [to oo w0 |10
2 , : l
/ojiofioiw]w|w]ojwfiolofriro
3 10.{to 1o |to o] || o]0l |0
4 - v
10 /o [to|ro oo roflto]io |10 |10 |70
> o Jw|wo]w o] |0 o] ] ||l
6 ] /0l 0]t J1d |10 ]2 (O O |16 |10 |10
T 1D |40 |10 )10 |10 ]1D |16 |10 [0 ] t0] 0
A =Pan weight (m\g) \ "
I;?lycs?omde 4u_sr MM \u-z} W w30 P2 0 [13ul {IYYe ftzooftya 43 (2.8 |iss9
Date: _O9:Q%.v2 :
B =Pan + Larvae weight . _ . .
ff;i’w LAB 23.20|24.00[23.85[23.39 |72 |2241 [22.10 [21S) |2158 |23.47 [20.95 (2403
Date: _ (15-72-10 ' k ‘
C =Larvae weight (ng) ) :
=B-A .
£.20 [g.4s .58 [ 408 J&ud | &5 |80 [T\ | &N [ €M | .08 (5 4L
Weight per initial numbs ' -
of:;gl'va:?;‘;)l bt s*’D &\\S %@, o\g\ . %‘o\\ {\6 l<\0 %,\ ?’\\' ,\\\ %0’5 Q\\o
= C/ Initial number of larvge o o o Y o o 0 o o 0.% o o
Average Percent . .
ight ducti .
initial | fromcontrol | 0,881 Le?. | o.gek | 3 | 6835 | LA
number of (%) ' o .
larvae (mg)
Comment codes: ¢ = clear, d= dead, fg = fungus, k = killed, m = missing, sk = s1ck sm = unusually small,
lg= unusually large, d&r = decanted and returned, w = wounded
‘ Calculations and data reviewed: _é&
Comments:
— Exhibit AT20.3, revision 04-01-09 .
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i | Testing Solutl Inc.

Species: Pimephales gromelas- : .
Client: TVA /Sequoyah Nuclear Plant, Outfall 101, UV-treated =~ Date: _Q5%-1\-/O

- , Survival and Growth Data

Day 100% Intake
Y y A AA BB

0 /D|ID |10 |10

1 10| (o [10 |10

2 |10 |ro 0

3 /011D |10 |10

4 o] /0| |40

5 o |10

6 0

7 N

A =Pan weight (mg)

Tray color coge:: \\O)ny wl

Analyst: Sﬁ MY (1425 1327 [Mv5
Date: 7%.032.117 ,

B =Pan + Larvae weight

(mg) -
Analyst: _ EB 2316 {2180 [ 148 [22.56
| Date: _(0522-10

C = Larvae weight (mg)

=B-A : )
41 [LeS[1.41 [e.1)

Weight per initial number

of larvae (mg) \\\ ,\\."’ 0.\ )

= C/ Initial number of larvae 0_" o 0’_\ o

Average Percent

weight per reduction ' : ‘

initial from control 0.80% 10. b'?\

number of (%)

larvae !mg}

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

Comments:

SOP AT20 — Exhibit AT20.3, revisior 04-01
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TVA /Sequoyah Nuclear Plant, Outfall 101
UV-treated :
May 11 - 18,2010

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

Quality Control
Verification of Data Entry, Calculations, and Statistical Analyses
. D 7/ Environmental Testing Solutions, Inc. ’ ’ - Project number: 6155
Reveiwed by: - /\I (77 Y I
Not for Compliance Assessment, Internal Laboratory QC L ! :
Concentration (%) Replicate Initial sumber of |Final asmber of larvae] A =Pan weight B=Pan+Larvae |Larvac weight (mg)] Weight/Surviving Mean weight / Cocfficient of variation § Weight / Initial sumber | Mean survival Mean weight / Coefficient of Percent reduction from
larvae (mg) weight (mg) =A-B number of larvae (mp) | Survivisg mumberof | (Mem weight per surviving of larvae (mg) (%) Initia) number of | variation (ares weight contrd (%)
. larvae (mg) wmmber of larvas) (%0) . larvae (mg) perlattal nuzsber of tarvas)
£4)
A 10 - 10 13.06 2128 8.22 0.822 - 0.822
B 10 - 10 - 14.10 2389 9.79 0979 . . 0.979 - "
Control C T0 0 1253 2077 824 0554 0.897 95 0824 1000 0897 9.5 Not applicable
D 10 10 14.10 2372 9.62 0962 0.962
E 10 10 12.66 22.02 9.36 0.936 0.936 .
F 10 10 1491 23.52 8.61 0.861 0.861
113% G 10 10 1487 3335 548 0848 0504 65 03848 1000 0.904 65 08
H 10 10 13.43 23.13 9.70 0.970 0.970
1 - 10 10 1492 22.82 7.90 0.790 0.790
J 10 1 13.55 21.41 7.86 0.786 . 0.786 .
26% K 10 i 1431 2336 905 0905 0.806 86 0.505 100.0 0.806 84 101
L 10 ! 13.60 21.02 7.42 (17_12 i 0.742
M 10 0 14.46 23.26 8.80 0.880 . 0.880
N 10 0 16.23 24.68 8.45 0.845 0.845 .
452% 0 10 0 1497 2385 8388 0.888 088t 30 0838 100.0 0581 3.0 18
P 10 10 14.30 23.39 9.09 0.909 0.909
Q 10 | 10 12.08 20.72 8.64 0.864 0.864
R 10 10 13.66 2241 8.75 0.875 0.875 .
6% B io 15 14.40 2310 8.70 0870 0868 07 0370 100.0 0.868 0.7 33
T 10 10 12.90 21.51 8.61 0.861 0.861
U 10 10 1347 21.58 .11 0.811 0811
A4 10 10 14.73 2347 .74 0874 0.874
100% W 10 10 12.87 2095 08 0,808 0833 38 0,808 100.0 0.835 338 69
X 10 . 10 15.57 24.03 8.46 0.846 . 0.846
Y 10 10 14.74 23.15 8.41 0.841 0.841
z 10 10 14.25 21.90 7.65 0.765 0.765
100% Intake AA 10 10 1327 2118 791 0791 0802 40 0.791 1000 0.802 40 106
BB 10 10 14.45 22.56 8.11 0811 0811 -
Outfall 101; MSD= Minimum Significant Difference
Dunnett's MSD value: 0.0916 PMSD = Percent Minimum Significant Difference
PMSD: 102 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and that can be declared statistically significant in 2 whole effluent toxicity test.
Intake: .
Dunnett's MSD value: 0.0887 Lower PMSD bound determined by USEPA (10th percentile) = 12%.
PMSD: 9.9 Upper PMSD bound determined by USEPA (90th percentile) = 30%.
- Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory Variability Study (USEPA, 2001a; USEPA,
2001b). .

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

v




66 J0 pS 28vd

T Y E T IT I R PP R

TVA / Sequoyah Nuclear Plant, Outfall 101
UV-treated
- May 11 - 18, 2010
Statistical Analyses

CEoeoe

3 Environmental Testing Solutions, Inc,

Larval Fish Growth and Survival Test-7 Day Growth

Start Date: ~ 5/11/2010 Test ID: PpFRCR Sample ID: TVA /SQN101
End Date:  5/18/2010 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: : Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:  UV-treated : :
Conc-% 1 2 3 4
Control 0.8220 0.9790 0.8240 0.9620
113 0.9360 0.8610 0.8480 0.9700
226 0.7900 0.7860 0.9050 0.7420
452 0.8800 0.8450 0.8880 0.9090
72.6 0.8640 0.8750 0.8700 0.8610
100 0.8110 0.8740 0.8080 0.8460
Intake 0.8410 - 0.7650 0.7910 0.8110
Transform: Untransformed : 1-Tailed Isotonic
Conc-%  Mean N-Mean Mean " Min Max CV% N -Stat Critical MSD Mean N-Mean
Control 0.8968 1.0000 . 0.8968 0.8220 0.9790 9.528 4 : 0.9003 1.0000
113 0.9038 1.0078 0.9038° 0.8480 0.9700 6.504 4 -0.184 2410 0.0916 0.9003 1.0000
22.6 0.8058 0.8985 0.8058 0.7420 0.9050 8.644 4 2394 2410 0.0916 0.8513 0.9456
452 0.8805 0.9819 0.8805 0.8450 0.9090 3.026 4 0.428 2.410 0.0916 0.8513 0.9456
72.6 - 0.8675 0.9674 0.8675 0.8610 0.8750 0.720 4 0.770 2410 0.0916 0.8513 0.9456
100 0.8348 0.9309 0.8348 0.8080 0.8740 3.755 4 1.631 2410 0.0916 0.8348 0.9272
Intake 0.8020 0.8943 0.8020 0.7650 0.8410 4.003 4
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) . 0.968467712 0.884 0.361535501 -0.39091302
Bartlett's Test indicates equal variances (p = 0.02) 13.71642971 : 15.08627224
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 ) 1 0.091605544 0.102152823 0.005745267 0.002889611 0.129300907 5,18
Treatments vs Control )
Linear Interpolation (200 Resamples)
Point % SD ' 95% CL{Exp) Skew
IC05 21.680
1C10 >100
IC15 >100
1C20 >100
IC25 . >100
1C40 >100
1C50 >100

sqnl01_051110data-uv
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
~ UV-treated @ =

\3 Environmental Testing Solutions, Inc.

May 11 - 18, 2010 | | o

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

PPFRCR

_ Start Date: ~ 5/11/2010 Test ID: Sample ID: TVA /SQNI101, Intake
End Date: . 5/18/2010 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
. Comments: UV-treated
Conc-% 1 2 3 4
Control 0.8220 0.9790 0.8240 0.9620
11.3 0.9360 0.8610 0.8480 0.9700
- - 226 © 0.7900 0.7860. 0.9050 0.7420
452 0.8800 0.8450 0.8880 -0.9090
72.6 0.8640 0.8750 0.8700 0.8610
100 0.8110 0.8740 0.8080 0.8460
Intake 0.8410 0.7650 0.7910 0.8110
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Control 0.8968 1.0000 0.8968 0.8220 0.9790 9.528 4
11.3 0.9038 1.0078 0.9038 0.8480 0.9700 6.504 4
22.6 0.8058 0.8985 0.8058 0.7420 0.9050 8.644 4
45.2 0.8805 0.9819 0.8805 0.8450 0.9090 3.026 4. =
72.6 0.8675 0.9674 0.8675 0.8610 - 0.8750 0.720 4
100 0.8348 - 0.9309 0.8348 0.8080 0.8740 3.755 4
*Intake 0.8020 0.8943 0.8020 0.7650 0.8410 4.003 .4 2.076 1.943 0.0887
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93714929 0.749 - 0.035344625 -1.47582984
F-Test indicates equal variances (p = 0.14) 7.08368349 47.46722794
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB ~ MSE F-Prob df

Homoscedastic t Test indicates significant differences
Treatments vs Control

0.08868433 0.09889526 0.017955125 0.004165792 0.083183944 1,6

. sqnl01_051110data-uv




TVA / Sequoyah Nuclear Plant, Outfall 101 - UV-treated
May 11 - 18, 2010

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

(6B Y §77d

Daily Chemical Analyses

\b Environmental Testing Solutions, Inc. Project number: 6155
Reviewed by: ;}'“ . ﬂ A ~—
Concentration |Parameter ’ Day 0 : Day 1 Day 2 Day 3 Day 4 Day 5 ) Day 6
Initial Final Initial Final TInitial Final Initial Final Initial Final Initial Final Initial Final
H (SU) 7.56 7.60 7.62 7.48 7.55 7.52 7.60 7.54 7.60 7.59 7.63 7.49 7.52 7.56)
|DO (mg/L) 7.8 7.8 7.9 - 1.7 7.9 7.9 7.8 7.6 7.8 7.9 8.1 7.9 8.1 8.0
Conductivity (umhos/cm) 318 320 311 314 317 311 315
Control  Fyjkalinity (mg/L CaCO;) 62 62 60 64
Hardness (mg/L CaCQ;) 88 90 94 92
Temperature C) 24.8 24.6 24.8 242, 24.7 24.5 24.8 24.3 24.9 24.3 249 24,7 24.9 24.5
H (SU) 7.60 758 . 7.63 7.44 7.57 7.52 7.61 7.55 7.60 7.59 7.64 7.49 7.52 7.57
‘IIIE;O (mg/L) 7.9 7.8 7.9 7.7 7.9 7.8 7.9 7.6 7.8 7.9 8.2 7.9 8.2 7.8
11.3%  IConductivity (umbos/cm) 301 305 300 300 304 309 307
Temperature ("C) 24.9 24.8 24.8 247 249 24.8 249 24.8 24.9 24.6 24.8 247 249 24.5
H (SU) 7.60 7.58 7.63 7.44 7.56 7:53 7.61 7.55 7.60 7.60 7.64 7.49 7.52 7.54)
DO L)
_22‘6% Confil:E{iv)ity (pmhos/cm)
Temperature (°C) 24.9 24.8 24.8 24.6 24.9 24.7 249 24.5 25.0 24.7 249 24.8 24.9 24 .4
H (SU) 7.61 7.58 7.63 7.44 7.55 7.53 7.61 7.55 7.59 7.59 7.65 7.48 7.53 7.56)
DO (mg/L) - 8.0 7.7 8.0 7.6 7.9 7.9 8.0 7.6 7.9 8.0 8.3 7.8 8.2 7.7
45.2%  [Conductivity (umhos/cm) 249 259 257
Temperature ('C) 24.9 24.5 24.9 24.6 25.0 24.8 249 2451 . 250 24 4 249 .24.6 249 24.5
H (SU) 7.61 7.56 - 7.62 7.44 7.56 7.52 7.61 7.54 7.60 7.58 7.63 7.46 7.51 7.57
IIP;O (mg/L)
72.6% Conductivity (nmhos/cin)
Temperature (°C)
pH (SU) 7.58 7.52 7.61 7.42 7.55 7.51 7.58 7.50 7.60 7.56 7.61 7.46 7.50 .7.55
DO (mg/L) - 8.0 7.7 8.1 7.7 8.0 8.0 8.1 7.6 79 8.1 8.3 7.8 8.3 7.8
Conductivity (punhos/cm) 170 173 169 165 170 172 171
100% Alkalinity (mg/L CaCO)) 60 62 62
Hardness (mg/L CaCO;) - 71 69 69
Temperature (°C) 25.1 24.7 24.9 24.5 252 24.5 25.0 24.6 25.0 24.6 25.0 24.6 25.0 24.5
pH (SU) 7.58 7.55 7.62 7.44 7.53 7.52 7.59 7.52 7.58 7.56 7.60 747 7.50 7.55
DO (mg/L) -
Conductivity (umhos/em)
~ 100% Intake [4kalinity (mg/L CaCOj)
Hardness (mg/L CaCO;)
‘Temperature (°C)
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| Testing Sol e, -

(FLLOOS

Species: Pimephales promelas ' Date: ___09-11-1D

Client: TVA / Sequoyah Nuclear Plant, Qutfail 101, UV-treated
Daily Chemistry:

Analyst

Concentration Parameter
pH (S.U.)
| DO (mg/l)

Conductivity

CONTROL | {mhos/cm)
Alkalinity

UV-treated {mg CaCOs/L)
Hardness

(mg CaCOy/L)
Temperature (°C)
pH (S8.U.)

DO (mg/L)

11.3% Conductivity
(umhos/cm)
Temperature (°C)
pH (S8.U)

DO (mg/L)_
22.6% Conductivity
(umhos/cm)
Temperature (°C)
pH (S.U)

DO (mg/L)

45.2% Conductivity
(umhos/cm)
Temperature (°C)
pH (S.U)
- LPO (mg/L)
72.6% Conductivity
(umhos/cm)
Temperature (°C)
pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

‘Alkalinity
(mg CaCOy/L)
Hardness

mg CaCOs/L)
TR chlorine (mg/L) <40.10 <0.i10
Temperature (°C) 8. L iy IS .S . 1.2
pH(S.U) 758 | 3.sS 7.0 oYy 1 53
| DO (mg/L) 8.0 7. . 9.

ductivi ; -
Conductiiy Io7 159
sq

-

100%

Y N R LI S PP WL

SN SAE R =N TR TN

100% Alkalinity . o2
Hardness
(mg CaCO4/L) | . A N
Temperature (°C) 25.0 | M. b 3.0 1. & W | TN
Initial Final Initial Final Initial Final

Intake (mg CaCOyL)
TR chlorine (mg/L) ié N1 20.10
SOP AT20 — Exhibit. AT20.3, revision 04-01-09
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| Testing Solutions, Inc.

Species: Pimephales grbmelas
Client: TVA /Sequoyah Nuclear Plant, Qutfall 101, UV-treated

*

 Analyst

Date:

0S:1\-i0

Page 6 of 6

Day

3

Concen-"
tration

Parameter

CONTROL
UV-treated

pH (8.U)

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity
(mg CaCOs/L)

Hardness
(mg CaCOs/L)

Temperature (°C)

11.3%

pH (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

22.6%

pH (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

45.2%

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

72.6%

pH (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

100%

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity
(mg CaCOs/L)

Hardness
(mg CaCO3/L)

TR Chlorine (mg/L)

Temperature (°C)

100%
Intake

pH (8.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Alkalinity
(mg CaCO4/L)

Hardness
(mg CaCOs/L)

TR chlorine (mg/L)

Temperature (°C)

24.8

24.1

Page 58 of 99
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Page "l 7

Page ' Of__l__
° g
8
O
) A
i
5 E | Testing Solutions, inc.
Total Residual Chlorine
(Orion Electrode Method, Orion 97-70)
_ Matrix: Water, RL = 0.10 mg/L :
' \ Meter: Accumet Model AR25 pH/lon Meter '
Analyst % ] ™M f lodide reagent: | Ja ) 38
Date analyzed | 05" |I- 1> Acidreagent: | a2 397
Caltbratwn
3 ) L lee
= 50.9 (.

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

Laboratory control standard:

Reference standard 1 True value (TV) Measured value (MV) % RS=MV/TV x 100
number - (mg/L) ~ (mg/L) (acceptable range = 90 to 110%)
INSY TP 050 - 0.947 104.49°/.
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number (mg/L) Y
wosoy | Con ) S20.00392
4 Duplicate Dey, 00Zb2
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine

number mg/L
Reagent Blank 1Pne (0 (E)q)a 3
1D0510.03 Mowm'e/ Vallg palL tan, C\oat, ()a/ixy{d £0.000 (933
105 65 @,(,\»ec«( oo en, Owar, OW\\M 0000 W2
WosiLed | Foxyboch pa Yan, CLs1_(adled | £00000k00
10051106 |Cape Fear up[ittde | +an s\igNtlaplovdy parkds] 6.0210
AN mi‘)q\q noe ¢ o\()r o\ﬁw, /‘n‘oko)\ c0.coMe7

\0og0.02 [SQK) — 1 el -72< |y Jan_cloar w\M@ LO-00Z5Z.
woste.o) | & 101 - Tk Jvocdar, Clear, dasided | 0.0015S

| 1nosi 02 [hEM - nkakds  JHon, s\ghtly clovdy faklts |2o.0012.
wosnpz | | Olluser Yonsliahly dody, farhdd] «o-002i8

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

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) . % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
WS 05 __050 0.544 10881

Reviewed by 2%
Date reviewed | OD1LWD
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Calibration:

rence standard numb

page 50

Page | of )
[ ]
6 !
@
®
)
5 | Testing Sol Inc. )
Total Residual Chlorine
(Orion Electrode Method, Orion 97-70)
'~ Matrix: Water, RL =0.10 mg/L
Meter: Accumet Model AR25 pH/Ion Meter _
Analyst [ QUN ‘ Iodide reagent: | IaspQ 34(, -
Dateanalyzed | ©5.3.](D Acid reagent: | | AL 387

0.10 mg/L

1.00 mg/L

Slope

1SS e

INSS B

Laboratory control standard;

'i?n'/-

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

Page 60 of 99

Reference standard True value (TV) Measured valué (MV) % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
IS 1B 0.50 0.SY 109-Y4 /.
Duplicate sample precision: .
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number ) (mg/L) (acceptable range =  10%)
Wostas (ore B o cdor, dear, rAdD| S20.024Y
] Duplicate Dzo.0ol4H7
Sample measurements: ) .
Sample Sample ID Sample characteristics Residual chlorine
number . (mg/L)
Reagent Blank ¢0.03gs
631202 | Tox \,uwz} D paleYen, Clear, Parclel €0.0000 L9
1051305 MePure 1S -00 1 | ne ¢dor, clgr, astidlels £0.000443
‘ ] -
Wos Yo | Shoaron HapaS pee®] o Cdov, e £0.00330
Wost2. S | Moame, Ve llex, Ao Pale Yan S0ty ol padios] 20.000213
oo 521 |S O - ol ‘TJY@ Dole. tan, (loar 0.000242
wosv-1r | b Tav-Tox |9 Yan, depr 2.00085(,
esiz.01 | bPR) - Diffusev” | +an Sligntly cle “Aﬁl maide 0-9063
~ , -
osv202| ¥ Taehe an. domku. Qa/%q,z) £0.0052]
— - 53
Note: All samples were analyzed in excess bf EPA recommended holding time (15 mmutes) unless otherwise noted.
Labératm:y control standard: . .
Reference standard True value (TV) Measured value (MV) % RS=MV/TVx 100 -
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
L9363 0.50 0 544 108.9 /.

oo

0513 49

Reviewed by
Date reviewed

SOP C8 — Exhibit C8.1, revision 09-01-09
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Page | of
-
2
Total Residual Chlorine
(Orion Electrode Method, Orion 97-70)
Matrix: Water, RL = 0.10 mg/L _
Meter: Accumet Model AR25 pH/Ion Meter :
Analyst | |4 Todide reagent: | (N2 3@
Date analyzed | 04140 Acidreagent: | Jn] 2303

Calibration:

0.10 mg/L. 1.00 mg/L Slope
INSSTO | \n5S3ud -9

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

Reference standard number

- Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx 100
E . ) number (mg/L) © (mg/L) (acceptable range =90 to 110%)
3 [NSS3H06) 0.50 ____0dBlI Qo2 I
) Duplicate sample precision: -
¢ Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
I number . (mg/L) (acceptable range = + 10%)
: 100515. 03| Foddod
; | x_/ | Duplicate "y
) Sample measurements:
_ Sample ID Sample characteristics Residual chlorine
5 Reagent Blank
0 Cage Fear 00 n; Cf 2
1y 1005w . 62 4 UD"DT) , o B5:950.003

o woesw.of | 0WASAH %ﬂm_fzm/ | ' 40.00AY?
i 15681403 Mt P s92n Poks § ar /000:?0
100s 4. 05 Cl)mm'gcueg‘ #a.&zﬁm_(’&d_@ . _ 0.0

b |mssoe [Dlgn Voo Ooor, pubrtte |a0000202
hosis. es | EnbieEJmL N0 Dlw, (ol £0.000 215
k

| wes s | (02 C@@L .Lolwlo‘-ll
1oesid. ot MVl | 40,0021

Note: All samples were analyzed in excess of EPA recommended lolding tible (15 min tes) unless otherwise noted.

" Reference standard True value Measured value (MV) % RS=MV/TV x 100
’ : number (mg/L) \(mgﬂs-)\ (acceptable range = 90 to 110%)
B - 0.50 4
Reviewed by M

f -

Date reviewed oS- 1810
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Page 52
» PageL__of 3

[ Testing Sclutions, Inc.
Total Residual Chlorine
(Orlon Electrode Method, Orion 97-70)

1 = Matrix: Water, RL=0.10mg/L.
: Meter: Accumet Model AR25 pH/Ion Meter
1 m Analyst | JA : lodide reagent: |

3 Date analyzed 'P' <. . Acid reagent: Tk

E Calibration: -

—l100 Mg/l 4 Slope

Reference standard number

I’; . Note: For samples with a residual chlorine of > 1.0 mg/L, the calibration range must be adjusted to bracket the chlorine levels of the samples.
- Laboratory control standard:
. Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
. ’ number (mg/L) (mg/L) (acceptable range =90 to 110%)

| INssiw@ | o050 0.4H 44.a7.

Duplicate sample precision:

Sample Sample ID Sample characteristics Residual chlorine 7 %RPD = {(S - D) /{(S+D)/2]} x 100
number (mg/L)

100519 .08 || S 40 Q003

e p——

Du llcate R
v P £0.00a104%
Sample measurements:
' Sample Sample ID - Sample characteristics Residual chlorine
n . ber : : (mﬂEZ
' Reagent Blank —s

oses.od | ol Ao Yo, Blg £0.0249
100815.10 . Scoﬂ(w) Ndb | ' - | «0.000890

|
-

= 100S M . U1 Slouu.a pmb ;deu.,u, Uy A AO-OOO'-UJQ
I_ 1065vS -1\ Cmﬂin O Madlﬂl&eﬂ! 0.9 136
o 1oAS S04 Cm.ﬂ. - M n0colw, gy £0.00902

wes s a2 | Piawa, Lne M@_ﬂma_a?m;ajb.: £0. 009732
| 1005 1Y ot ma9?lz Vo 1005 2 €0 -00002¢
s 0a [IVAS SQu - [0 : - | €0-00487
- Lioesiv 10 i’ hst Pab/ﬂm(]m,: L 0.0 35>

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

Y Laboratory control standard:

- %ﬂaﬁ\ e value (TV) - Measured value (MV) % RS =MV /TV x 100
P number (mg/L, ——__(mg/L) (acceptable range = 90 to 110%)

Reviewed by P
Date reviewed 05.15-10
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Total Residual Chlorine

~ (Orion Electrode Method, Orion 97-70)
Matrix: Water, RL =0.10 mg/L

Meter: Accumet Model AR25 pH/Ion Meter

Pageﬁb
Page g of 3

Analyst Kbh

Date analyzed Og 1540

Iodide reagent: \ :
Acid reagent: :

0.10 mg/L.

1.00 mg/L

Slope

Note: For samples with a residual™sk

Laboratory control standard:

grine of > 1.0 mg/L, the calibration range must be adjusted to bracket the chlorine levels of the samples.

Reference standard
number

True vallﬁ(ﬂ‘V)\

Measured value (MV)

% RS=MV/TVx100

(mg/L) : (mg/L) (acceptable range = 90 to 110%)
0.50 :
Duplicate sample precision;' '
Sample Sample ID Sample characteristics Residual chloriney %RPD = {(S - D) /[(S+D)/2]} x 100
aumber (mg/L) (acceptable range = + 10)
S . ’
Duplicate ¥ D
Sample measurements: )
Sample Sample ID Sample characteristics Residual chlorine
number - (mg/L)
Reagent Blank —
osrsio\ 7T A-BEN - Dy fuse L.0243
10051502 J INT Neleyellino Claas £0.0022¢
\ ' /A

—_

i

)

/

.

}
Laboratory control standard:

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

Reference standard . . True value (TV) Measured value (MV) % RS=MV/TV x 100
number ' (mg/L) (mg/L) (acceptable range = 90 to 110%)
___INSs7es 0.50 04l

: Page 63 of 99

6}3.9'(.

Reviewed by X

Date reviewed

0S:1S.{ 0
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; Page \1-~
®
) Page \ of §
J
b Envl | Testing Solutlons, Inc.
Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO,/L . :
Analyst B¢ - Time initiated | OB IlCD
Date ana]y?f’d 05 )40 Titrate samples to Time completed 313
pH=4.5S.U.
Titrant normality and multiplier determination:
pH of Normality , Normality (V) of H,SO, pH Factor or Multiplier
Deionized | Titrant check Begin { End | Total = (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 ml sample
water reference standard ml "ml ml =0.25/E =Nx 500 :
=4.5S.U. | number number (E) | (acceptable range = 0.0180 - 0.0220)
¥y a5 Fuezse nsses [po |18 [ne 0.0212 0L
b0 =200 F0.0Om\
%‘t‘i‘b(fﬁgty lr?w?ntiool Standard:'“ ,
Reference standard | Truevalue | Sample Alkalinity (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOsL) {acceptable range
(mg CaCOy/L) (ml) ml ml ml’ _ =90 to 110%)
INSS 380 100 100 1 ns |22 {94 | o 100 1 oodo
Duplicate sample precision:
Sample Alkalinity %RPD = :
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /{(S+D)/2]} x 100
number (ml) ml ml mi I (ctble range 0) ‘
0%-12:10 | sABW 100 212 332 |11.0 | 10w 120 T '
- Duplicate (B) D
J P Vol fuag [ion | L MO
Matrix spike recovery:
Reference standard | Spike value | Sample Spike alkalinity (A)
number (sV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
- (mg CaCO,y/L) (ml) ml ml ml .
INSSFHBU 50 1001233 |430 [ B 1030 VO
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100 -
(mg CaCOs/L) MV=A-B (acceptable range
(mg CaCO5/L) =175 to 125%)
Nno So 1000
Sample measurements:
Sample volame | Begin | End | Total ™ Alkalinity
Sample number Sample ID (ml) mi ml ml Multiplier (mg CaCO3/L)
05-18~1Q SALTSW 100 0O 11s s 10\ 120
051210 SSwW NS 4y |13 32
05-CA-10 MO e 1Ou | O e
5-11D | 1200 |25 |53 [Pl VXA
1110 ‘ 2es |33 |58 Lo 02
0S-13-10 223 13R3 |wo Lot
0$-1 10 38.3 (44 [58 LAt 02
05-15-10 Y W) |0 |59 e3Mp2.
05-04 10 Hisa N O . 00 |px [S% - e 02
Reviewed by: - Date reviewed: {¥- b 1O
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—
\g7 Environmental Testing Solutlons, inc,

 Alkalinity (SM 2320 B)

Matrix: Water, RL = 1,0 mg CaCOs/L

A5
Page _ 1~ of S

Page

Analyst | o, ) Time initiated | ~___
Date analyzed | o1 10 ' Time completed . ¢
Titrant normality and multiplier deterniinations. ... - B S ,
pH of Nermality [ =~ | Normality (V) of H;SO, pH Factor or Multiplier
Deionized Titrant check Begin | End | Total = (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 ml sample
water reference | standard ml ml ml . =025E =Nx 500
=4.5S.U. | number number (E) | (acceptable range = 0.0180 - 0.0220)
Laboratory control standard: :
Reference standard { True value | Sample . ‘| Alkalinity (MV) | % RS=MV/TVx100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOs/L) (acceptable range
' (mg CaCOy/L) (ml) mi ml ml ' ' Al =90 to 110%)
INSSHRL 100 10 |53 lisd | av | 0w 102 102°o
Duplicate sample preclsion: . v
Sample ' Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(S - D) /[(S+D)/2]} x 100
number » (ml) ml ml m} (acceptable range =+ 10%)
£5S-10-10 |MESW OV G | D0 |84 (212 | 58 | 10w S L2
Duplicate D
v wplicte (8) U 22 laailsg | L Lt 3.2%%
Matrix spike recovery:
Reference standard | Spike value | Sample Spike alkalinity (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCO3/L)
. (mg CaCOs/L) (ml) ml ml ml
Tres3B 50 oo | 212 [230]10R e "o
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOy/L) MV=A-B (acceptable range
{mg CaCOy/L) =175 to 125%)
W2 13 HO) quele* Aol

Sample measurements:

. Sample volume | Begin | End | Total '} Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier {mg CaCOy/L)
081310 Mis oy @ 100 320 1313 |53 | O 20

stz V& 377 437 | ko (4

(100810, o4 | Massre vaued © 4373 452 115 lio

100512 1S \ ) vo |20 | 20 2)

joostdod |4 ® 20 |3g.] 18 | 19
joosiod  lcoeeae QO 25 21 |80 |42 e | |80
joosis.od |\ @) | Bp A5 145 |4 \ 190
16 USIS. 04 ~\/ ® - RS 134 149 | \ - 20

0 0Sit. foxwoos O V |00 134 |48 {103 A 1o
Reviewed by: Date reviewed:

Page 65 of 99

SOP C6 — Exhibit C6..l, revision 09-01-09




Page l"{
Page_ > of 3
! Testing Sol, Inc. ‘
Avalyst [pe 1 ‘Time initiated | —__
Date analyzed | e\ 10 © |~ ‘Time completed . ¢
Titrant normality and multiplier determiha‘tib‘.n.; R ; | »
pH of Normality “{*"'pH Factor or Multiplier
Deionized | Titrant check Begin | End " = (N 'x 50000)/ 100 ml sample
water reference standard ml mi : . CE 0 R =Nx500
=4.58.U. | number number (E) | (acceptablé range = 0,0180 - 0,0':,2"2(:))" _
Laboratory control standard: '
Reference standard | True value | Sample Alkalinity (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg CaCOs/L) (ml) ml’ ml ml =90 to 110%)
TS R 100 10 1gey Paglas | ow o} lo%%
Duplicate sample precision: l o
' Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /[(S+D)/2]} x 100
number | (m) ml ml ml (acceptable range = 10%)
: _ 75 5 e
160613-0 | Foruwoon B | #6857 376 |Houw | 30 pHOw 130 L
Duplicats D |
L velicats (8) L Moo [433 | 34 b : 130 volo
Matrix spike recovery: .
Reference standard | Spike value | Sample Spike alkalinity (A)
number sY) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
L {mg CaCO,/L) (ml) ml ml ml -
TRSS IR ) 26 - o W85 | 719 lwow 330
Sample alkalinity (B) | Measured spike value (MV) % R=MV/SVx 100
(mg CaCO4/L) . MV=A-B (acceptable range -
' (mg CaCOs/L) =175 to 125%)
130 K00 100%
; Sample measurements:
I Sample volume | Begin | End | Total Alkalinity
e Sample number Sample ID 7 (ml) ml ml ml Multiplier {mg CaCOy/L)
- Licssis.on | Forwes O +06p.25 100 |37 |33 l)iow e 10
\
" opsil ol |TVAJERN 0O\ (D o 133 o | e3 \ m
' J00S 3.0l | \ ® oA s |l | 5
10081501 I @ S 230 s | (o9
. ! INTN
YN TVA[BRS INTARE.(T) 230 |94 | L 03
m 100S13.01 \ ® 294 |5 | W2 ' vy,
10 0S1S. 0T~ L @ : 35 |Hhve | kO W4
: A [SANI0\ i ‘
| 100s 1601 [V eaen © Hle 434 |83 Bl
l! /0 0S12 16 3 ® v po Isg |53 — i W2
T
Reviewed by: I e ] Date reviewed: | O5.\0.10
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Page _\S
L W
Vmgl.mm'n'aﬁulTemng Solutions, Inc.
Analyst GG!I% "
_ | PO B,
Date analyzed | o o o .
Titrant normality and multiplier determination:
QH ?f i Normality 1 ormality (N) of H;S0,
Deionized | Titrant check Begin | End | Total = (5 ml Na,CO; x 0.05)/E
water reference | standard ml | ml ml =0.25/E
=4.58.U. | number number (E) | (acceptable range = 0.0180 - 0.0220)
Laboratory control standard: .
Reference standard | True value | Sample Alkalinity (MV)
number (TV) volume | Begin | End | Total | Multiplier (mg CaCO4y/L) (acc table range
E (mg CaCOsy/L) (ml) _ ml ml | ml ' =90 to 110%)
TaES TRy 100 10 [ 53 {53]95 | 0w 1ol 101%0
Duplicate sample précision: B
Sample ’ Alkalinity - %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOsL) {(S- D) /[(8+D)12]} x 100
number to\ (ml) ml ml ml (acceptable range =+ 10%)
. LT . S T
1005144 Nowtataten(® W0 |53 |20 |53 | 10w (e®
' Duplicat D
L [Pt ® V2o |weafss | 2 (o
Matrix spike recovery:
Reference standard | Spike value | Sample : Spike alkalinity (A)
number (C\2 volume | Begin | End | Total | Multiplier : (mg CaCOy/L)
- (mg CaCOy/L) (ml) ml ml ml
INETIRY Do o0 | 210 |35 | 195 | 0L 110
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx 100
(mg CaCOy/L) MV=A-B" (acceptable range
: (mg CaCOs/L) =75 to 125%)
e Sample measurements: ’
Sample volume | Begin | End | Total™ Alkalinity
o Sample number Sample ID (ml) ml m] ml Multiplier (mg CaCOs/L)
| N1 '
. 1005160.0% | " TE © | 100 3i5 | 313 | 5% 100 Lot g2
. ‘ l00S12.17 ® 1333 433 |65 5¢
| JovSHY.10 . @ . Ha% |Hew |53 | ™ uz
i o TVA/SQwW 10} K
i 100510.01 ! UV -TREATED ) p.0o |5% 183 (oo
‘ .
g 10052l | © 53 NS 15% oit U2,
| i 10 0814, 09 © N5 |33 [S3 ™ b2
™Al N \!'JrTaCE .
L0 08160 oamen ® 123 331 |53 d vt
logst2.M \ O 231 283 |5t 659 |
108514. 10 ¥ ® Vo 233 | 4515y - e X

Reviewed By: Date reviewed: E
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® |
e Page b
@ i
b Page S of_§
2
3 E | Testing Sol Inc.
Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO,/L
Analyst | o ‘ Time initiated | “~—__
Date analyzed Y110 Titrate samples to Time completed I
_ pH=4.5S.U.
Titrant normality and multiplier determination:
pH of Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized Titrant check Begin | End | Total = (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 ml sample
water reference | standard ml ml ml ={.25/E =Nx 500
=458, U. | number number : (E) | (acceptable range = 0.0180 - 0.0220)

Laboratory control standard: :

Reference standard | True value | Sample Alkalinity (MV) | % RS=MV/TVx 100
" - number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOs/L) (acceptable range
(mg CaCOy/L) (ml) “ml ml mi =90 to 110%)

TSR 100 10 1342 |443] ae . | Iow Iou 104000

Duplicate sample precision:

' Sample : Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S-D)/{(S+D)/2]} x 100
number (ml) ml ml ml (acceptable range =+ 10%)

W - ‘ 3 e e I S
/0091212~ | Ern wonvheatd 100 | H3 [4s) [ .3 | 10w 8.5
Dupli :
¢ uplicate (B) _ L oo |03 03 N 8.5
Matrix spike recovery:
Reference standard | Spike value | Sample Spike alkalinity (A)
number (sv) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
- (mg CaCO;/L) (ml) ml ml ml
TNSS 480 50 Io0 [p.o [58 | 5% [ 'Oov o2
Sample alkalinity (B) Measured spike value (MV) % R=MV / SVx100-
(mg CaCOs/L) MV=A-B (acceptable range
(mg CaCOyL) =75t0125%)
BS Bat 534 10324 10701
Sample measurements: :
) Sample volume | Begin | End | Total ” » Alkalinity
Sample number _Sample ID (ml) ml ml . ml Multiplier (mg CaCOs/L)
AE ‘
100812 .14 \ne NONTREATED 100 58 (35 .3 10.4 19 |
AIKIF -
/0081213 | VAN QO renred 15 |jsa |23 \ 29
MVAJKYE ‘
J00S\2 V2 W o2 13 1156 1o
. TR - '
r/_(_)fc»s-z 1Y Pove. V- TREATED Nt |B3w {14 r 20
! TVALKIWE
/00812, 13 | - \ ua\\)"fﬁﬂ'\'\'ﬂ) I By |hed R 30
lood ool | BMMRCR \r Wt |l IS o
) AL WRAC T 23.1 [333 |lo3 L 11D
—_— : )
: Reviewed by: | JAY- |  Datereviewed: | 05610
Page 68 of 99 '
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</ Environmental Testing Solutions, inc.

Total Hardness (SM 2340 C)
.RL = 1.0 mg CaCO3/L

Analyst [ per Time initiated | pB59
1 Date analyzed | p& 1, -i0 ‘ , : Time completed | (o445
b Titrant normality and niultiplier determination: n ‘
| Titrant | Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
r reference- standard ‘ml ml ml =0.2/E _ = (N x 50000)/ 50 ml sample
‘ number number . (E) (acceptable range = 0.0180.- 0.0220) = Nx 1000
FOR3SE | IS F02 0o |qa | a% 0.0204 20 4
T’ Laboratory control standard: ' l
' Reference standard True value Sample ‘ Hardness (MV) | % RS=MV/TVx 100
. number ©(TV) volume | Begin | End | Total | Maultiplier | (mgCaCOsL) - (acceptable range
n - (mgCaCOVL) | (m) | ml | ml | m | =90 to 110%)
B | Tnss 389 40 | 0 48 |n3liq | 204 39 qg%lo
: il Duplicate sample precision: ' ' . .
! ‘ . : Sample - ’ Hardness %RPD =
Sample Sample ID "volume | Begin | End | Total | Multiplier | (mgCaCOyL) | {S-D)/[(S+D)2]}x 100
: number (ml) ml ml ml.
Jes-io | SBw .| 50 |wa o |23z | 204 | 47
Duplicate (B) . ] D
. J - X/ Mo [|he2 | 2.2 . 45
,{5 Matrix spike recovery:
Reference standard | Spike value | Sample ) ’ Spike hardness (A)
. number V) volume | Begin | End | Total | Multiplier (mg CaCOs/L)
U i . .(mg CaCOyL) | (ml) ml ml ml ' :
' TNSST89 Ho 50 |0 182|442 | 204 B
- {y _ Sample hardness (B) Measured spike value (MV) % R=MV/SVx1060
(mg CaCO/L:) MV=A-B (acceptable range
: (mg CaCOs/L) ' =75 to 125%)
i:- o T 4l 1037o
’ Sample measurements: .
, - Sample volume | Begin | End | Total : Hardness
{._ Sample number Sample ID (ml) ml mi ml | Multiplier (mg CaCOy/L)
5 - Blank ' - .
TV=ND (should be = 0 mg CaCOs/L) SO g2 ligr | OO 20.4 ND .
. ' 2201 -
' 05 04-10 KW g2 |#%e |4 a3
”' 05-10-1D 1230 PRiv [He |- a4
0S- W10 21w [32) |HS | . ar
os3-16 | | lzaa (263 e | a4
. (5 1U- 10 : 3 (413 146 Ay
l eS80 v - A3 A58 45 | ) 92
31
os.A-10 (MW ' 0.0 |oioel 45 B
oS- 10+1D | & | 43 1e3 |44 Qo
05-13-10 v @ \ eF [133 [+ = gy

i I;\(I?g:e If6>91%719féitram is usevd,‘sample‘must be dilutéd. Reviewed by: r ‘/X)L__ ] Date reviewed |05. \(p.t() . J

SOP C7 — Exhibit C7.1, revision 09-01-09



Page b\

[ ] ‘
e [N
®
) Page L. of S
2
.\D | Testing Sol Inc.
Total Hardness (SM 2340 C)
) : : RL = 1.0 mg CaCOs/L
» Analyst (p - Time initiated | ~—_
E . g
£ Date analyzed |63 .\, 1D Time completed T~
m Titrant normality and multiplier determination: :
Titrant | Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference _ standard ml ml ml =0.2/E = (N x 50000)/ S0 ml sample
number number (E) (acceptable range = 0.0180 - 0.0220) =N x 1000
— . M
Laboratory control standard: .
Reference standard | True value Sample Hardness (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CaCOyL) | (ml) mi ml mi . =90 to 110%)
; TNSS 389 40 0 433 2] 14 [204 3q 38%
AN
Duplicate sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier { (mgCaCOyL) | {(S-D)/[(S+D)2]}x 100
number (ml]) ml mli - ml )
- S
6514-0 My N | 50 |52 13 |45 | o4 ‘
Duplicat D
~L uplicate (B) \\‘ as 2 =4 1 ao 2.2%
Mat)ix spike recovery: . ‘
Reference standard { Spike value | Sample ' ) Spike hardness (A)
number (sV) volume | Begin | End | Total | Multiplier , (mg CaCOy/L)
| (mg CaCOs/L) (ml) ml ml ml
TNSS F99 H0 B0 1.1 j2bo| L3 | 204 130
7 Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCO,/L) MV=A-B (acceptable range
"~ (mg CaCOy/L) =175 to 125%)
Qo Ho 100°%/o
Sample measurements: ) .
| Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml | Multiplier (mg CaCO3s/L)
=1 ’ Blank . ' : )
TV=ND " (should be = 0 mg CaCO4/L) - . o
jo0s /.08 | MAsslevaeN () | - SO Lo (220 [ 3D 204 k|
100512 1S \ @ \ 1280 130% |23 | | IS
jo0sM.04 - ! ® l 312 {44 [*F |- f 55
joom.od [cork AL (D 10 #H4 33 |18 19 190
100S13-04 | ) |- oes {383 |a0 || . 260
1008 S: oo L ® U lags |doy 1w |- IR0
Do JO0SIN. O | FHXWOD Q 50 HJol |4e4 163 Lo
- LOOSIB0D I ©C) \ 00 [Jo | Fo o
o fio0siS. 0D ‘L @ 4 F0 | by | H L 140

L._ , Pﬁ?él&ﬂlg?lﬁyitrant is used, sample must be diluted.  Reviewed by: rHLM.. 1 - Date reviewed ] 05-\0:10 |
{ o . SOP C7 — Exhibit C7.1, revision 09-01-09



R

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCQ,/L

‘ Analyst ' Time initiated ~
5 St ese . itiated [~
g Date analyzed | 55 41,.,0 | ‘ Time completed %
! Titrant normality and multiplier determination:
§ Titrant Normality check Begin End Total Normality (V) of EDTA pH Factor or Multiplier
l reference standard ml ml ml =0,2/E = (IV x 50000)/ 50 ml sample
number number (E) (acceptable range = 0.0180 - 0.0220) - = Nx 1000
— - —
I : Laboratory control standard:
Reference standard | True value Sample : Hardness (MV) | % RS=MV/TVx 100
number T (TV) volume | Begin | End | Total | Multiplier | (mg CaCOs/L) (acceptable range
I (mg CaCO3/L) (ml) ml mi ml : =90 to 110%)
nossteq | 40 0 ki dea |21 | 204 H3 1080
I Duplicate sample precision: '
. Sample = Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {(S - D) /[(S+D)/2]} x 100
x number (ml) ml ml ml -
. ; S
I 100501.0) TvAJeFrn oo () SO [ we [1ak | 34 | 204 M
_ \L Duplicate (B) ' D
: Y [1av |23z {3 | & 33
' l Matrix spike recovery:
: Reference standard | Spike value Sample : Spike hardness (A)
' number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
' l (mg CaCO4/L) (ml) | ml m! ml ‘
| TNSS 784 40 50 [ 1av {351 (S5 | 204 ho
l ’ Sample hardness (B) Measured spike value (MV) % R=MV/SV x 100
: (mg CaCOy/L) MV=A-B (acceptable range
: (mg CaCOs/L) =175 to 125%)
l 33 3% 2%
. Sample measurements:
' Sample volume | Begin | End | Total ~ Hardness
I Sample number Sample ID (ml) ml mi ml .} Multiplier (mg CaCOy/L)
- Blank '
‘ TV=ND (should be =0 mg CaCOL)_ :
I >0l [walgrncol @) 50 251 2% 3L | Z04 +3
: 1005150\ A ) | |43 (321 |3% \q
1o0osN. 0 |NAJSFN nrake D . 220 lasv |28 |- !
I 10053, - | ® By 1281 |35 ' Ed
,» 100515 .01 ¥ - @ Ay (#20]35 | %
l 100S10.61_ [ IR0 L e O | 2y | Heo | 34 L4
A Lo0S 2. 1, ) Heo 1493 133 L3
10051404 ® 00 |34 |34 9
WA [SQN INTAKE 0) v. - XY
100S)0.9L Nm WV 34 0 o . 33

Note: If >15ml of titrant is used, sample must be dituted. Reviewed by: r v 1 Date reviewed‘[ 05\ b 10 ]
Page 71 of 99 - "
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Analyst

P

Date analyzed

05 1t 1O

Page "\

Total Hardness (SM 2340 C)
'RL = 1.0 mg CaCOyL :

Titrant normality and multiplier determination:

Time initiated
Time completed

Page _ L3
of_ 8§

S~

\H

Titrant | Normality check | Begin End | Total Normality (V) of EDTA’ pH Factor or Multiplier
reference standard ml ml ml " =02/E = (N x 50000)/ 50 ml sample
number number (E) (acceptable range = 0.0180 - 0.0220) =Nx 1000
—
Laboratory control standard: ,
Reference standard | Truevalue | Sample Hardness (MV) | % RS=MV/TVx 100
number (TV) volume | Begin | End | Total | Multiplier | , (mg CaCOyL) (acceptable range
(mg CaCOy/L) (ml) ml ml mi ' =90 to 110%)
InSS 434 40 0 J3o Jar &t | 204 | s |8 %%
Duplicate sample precision: '
Sample : . Hardness - %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /[(S+D)12]} x 100
number (ml) ml ml mi
. TVAISGN INTAE . S
1005027 onteemen & S0 a?.-rqe; 128 |33 | 204 40
Dupli D C
\L uplicate (B) &' 123 s | 3% 1 :6’. q'(o %o
Matrix spike recovery: -
Reference standard | Spike value | Sample Spike hardness'(A) ,
number (SV) volume | Begin | End | Total | Multiplier (mg CaCOs/L) T
-] (mg CaCOy/L) (ml) ml ml ml
s 789 o 50 23 1k) | 53 20 4 1o
Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCO4y/L) MV=A-B (acceptable range
(mg CaCOs/L) =75 to 125%)
q'g 35 28%
Sample measurements: :
. : Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
— Blank 93
TV=ND (should be =0 mg cégogn,) -
) TVAISQN INTA
100SIY. 10 ngNoNMb@) S0 81 |23 |30 204 33
FTNA N 1ol '
(00510.01 o ) 213 |52 135 Ed
_omsiz. T I ¢ A53 128y 3+ teq
loos. 09 | l O] Rl |30 (34 bq
TVA JSQN INTRY :
(nesi0 . oL [VA R e @ 530 (353 33 s 3
100512 11 L ® %3 |39F {34 q
100514, 10 sl, ©) 333 |42 |34 b9
A K\ o
1001202 | | ERM NONTLEATED Ay (43S 14 28" 29
TV \
(0051214 "'Kﬁwrg NONTLLATE H3S |44a | 1 - 2429

I);Il:'éee: I%jl 3?l§§titrant is used, sample must be diluted. Reviewed by: | lH_"YL

" Date reviewed [_@.\@.[O ]
SOP C7 — Exhibit C7.1, revision 09-01-09
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i/ Environmental Testing Sclutions, |

ne.

_ Total Hardness (SM 2340 C)

RL = 1.0 mg CaCO,/L

Page M

Page_ S of S

Analyst | g, Time initiated | ~__
Date analyzed | o5 4, 10 Time completed K
Titrant normality and multiplier determination:
Titrant Normality check | Begin End Total Normality (N) of EDTA pH Factor or Multiplier
reference standard ml ml ml =0.2/E * = (N x 50000)/ 50 ml sample
number number (E) (acceptable range = 0.0180 - 0,0220) =Nx 1000
H
- Laboratory control standard:
Reference standard | True value Sample . Hardness (MV) | % RS=MV/TVx 100
number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOs/L) (acceptable range
- (mg CaCOy/L) | (ml) ml ml mi ' =90 to 110%)
InSS 384 40 0 Jdaq [Heg | 1a | 204 29 q@%lo
Duplicate sample precision:
Sample Hardness - %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(S - D)/[(S+D)12]} x 100
number (ml) ml ml | ml _
Kie OO\ .
12,13 [VAIKE O baren | 50 | [4ap (23 | 2o# 5%
Duplicate (B) D '
L i Ro.o |a3% |38 1 5% 0°%lo
Matrix spike recovery: -
Reference standard | Spike value | Sample Spike hardness (A)
number sV) volume | Begin | End | Total | Multiplier (mg CaCOs/L)
(mg CaCO4/L) (ml) ml mi ml .
IEwss38a HO 50 [20.0 [243]| 43 [ 2o Al
Sample hardness (B) Measured spike value (MV) % R=MV/SV x 100
{mg CaCOsy/L) ) MV=A-B (acceptable range
(mg CaCO4/L) =175 to 125%)
5% 39 - a3%
Sample measurements:
Sample volume | Begin | End | Total * Hardness
Sample number Sample ID (mh) mi ml ml Multiplier - (mg CaCOs/L)
- Blank : ‘
TV=ND (\srlg)ﬁld be =0 mg CaCOyL) | —X
TVA[K\F . i
/00512 .12~ Iem‘\ (N-TREATED S0 T |23 [l 204 33
i WAIKF ' j ' :
0081214 ‘Pwr\e UN -TREATED A3 833 |14 } 25+ 24
10as12. 13 [VAIKIFCOL 233 |30s 123 - 5%
fondos.od | IMRER Y 305 |349. |44 v Go
7
//

|

W%l afl gfitrant is used, sample must be diluted. Reviewed by: ﬁ‘\bl—

Date reviewed | OB Mp. )
SOP C7 — Exhibit C7.1, revision 09-01-09
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Pimephales promelas
Chronic Reference Toxicant Control Chart
Organism Source: Aquatox, Inc.

Cr 0000

Environmental Testing Solutions, Inc.

1-2 L i) i i I I 1 | 1 | 1 L | I I | i i | LI
- USEPA Control Limits (+ 2 Standard Deviations) C
1.0 - ‘ -1

0.8 |-

06 - - | | B -

04F i o .
‘ ] ! ! Lo L | ! L1 i I 1 W B Lo 1 !
1.2 T T T T T T T T | E— T | p— T T T T T T

o — 5 e ——

1.0 F T T T — -
0.8 -

0.6 -

04 -

7-day IC, (g/L KCI)

102 I | 1 | 1 | | | | I | ] T | | I 1 ' |

E Laboratory Warning and Control Limits (1 0" and 25™ Percentile C Vs)
1.0 - - : '

08 -

0.6 -

04 |- | | | -
' | 1 1 .l 1 1 1 1 1 1 1 1 1 | i | I3 1 | 1

® O O ® ® O P O .9 O W™ 0 . 0 0 1 0 o
S ™ e w,x?é’@,sﬁ‘ RS o ey °0»%'°Z\,m‘¥‘°\.0\1»?‘“.‘,\\‘Q.b,@ Tt av

| Test date

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

that would cause a 25% reduction in Pimephales growth for the test population.'
— — - Central Tendency (mean IC,,) - B

——-- Warning Limits (mean IC,; =S, ,,or S, ..)

Page

-------------- ngtg?l inmits (mean IC,; £ S, ,,, S, 4, or 2 Standard Deviations)




Pimephales pfomelas
Chronic Reference Toxicant Control Chart

Environmental Testing Solutions, Inc.

. State and USEPA Laboratory : Laboratory USEPA USEPA .
Test number  Test date 7-day IC,g CT S Control Limits S0 Warning Limits Sazs Control Limits Sas Warning Limits Sas Control Limits Ccv
(gLKCl)  (glLKCD) . Cr-28 CT+28 CT-Spi0 CT+Sp0 CT-S,25 CT+S,z CT-Su7s CT+S49 CT-Sa0 CT+Sx00
1 06-18-09 - 0.78 :
2 07-07-09 0.72 0.75 0.04 0.66 0.83 0.09 0.66 084 0.16- 059 0.90 0.28 0.46 1.03 0.34 0.41 1.08 0.06
3 08-04-09 0.78 0.76 0.04 0.68 0.83 0.09 0.67 0385 0.16 0.60 0.92 0.29 047 ©1.05 0.34 042 1.10 0.05
4 08-11-09 0.81 oo 0.04 0.69 0.85 0.09 0.68 086 . 0.16 0.61 093 0.29 © 048 1.06 0.35 0.42 1.12 0.05
5 09-15-09 0.72 0.76 0.04 0.68° 0.84. 0.09 0.67 0.85 0.16 0.60 0.92 029 0.47 1.05 0.34 0.42 1.10 0.05
6 10-06-09 0.78 0.76 0.04 0.69 0.84 0.09 . 0.67 0.86 0.16 0.60 0.92 029 047 1.05 0.34 0.42 1.11 0.05
7 10-14-09 0.77 0.76 0.03 0.70 0383 0.09 0.67 0.86 0.16 0.60 0.93 029 047 1.06 0.34 0.42 11 0.04
8 10-28-09 0.73 0.76 0.03 0.69 0.83 009 - 067 0.85 0.16 0.60 092 - 0.29 0.47 1.05 0.34 0.42 1.10 0.05
9 11-03-09 0.67 0.75 0.04 0.66 084 0.09 0.66 0.84 0.16 059 - 091 029 0.47 1.04 0.34 0.41 1.09 0.06
100 - 11-17-09 0.79 0.75 0.04 0.67 0.84 0.09 0.66 0.84 0.16 0.60 - 091 0.29 0.47 1.04 0.34 0.41 1.09 0.06
11 12-08-09 0.76 0.75 0.04 0.67 0.84 0.09 0.66 0.84 0.16 0.60 091 0.29 0.47 1.04 0.34 041 1.09 0.05
12 01-05-10 0.67 0.75 0.05 0.66 0.84 0.09 0.66 0.84 0.16 0.59 0.90 0.28 0.46 1.03 0.34 041 1.08 0.06
13 01-12-10 0.77 0.75 0.04 0.66 0.84 0.09 0.66 0.84 0.16 059 0.91 0.28 0.46 1.03 0.34 0.41 1.09 0.06
14 02-02-10 0.66 0.74 0.05 0.65 0.84 0.09 0.65 0.83 0.16 0.59 0.90 028 0.46 1.03 0.33 041 1.08 0.07
15 02-11-10 0.70 0.74 0.05 0.64 0.84 0.09 0.65 083 0.16 0.58 0.90 028 0.46 1.02 0.33 0.41 1.07 0.07
16 03-09-10 0.70 0.74 0.05 0.64 0.83 0.09 0.65 - 0.83 0.15 0.58 0.89 028 0.46 1.02 0.33 0.41 1.07 0.06
17 04-06-10 062 0.73 0.05 0.62 0.84 0.09 0.64 0.82 0.15 0.58 0.88 028 045 1.01 0.33 0.40 1.06 0.07
18 " 04-06-10 0.76 - 0.73 0.05 0.63 0.84 0.09 0.64 082 - 015 0.58 0.89 0.28 0.45 1.01 0.33 0.40 1.06 0.07
19 . 05-04-10 0.70 0.73 0.05 0.63 0.83 0.09 0.64 0.82 0.15 0.58 0.88 0.28 045 1.01 033 0.40 1.06 0.07
20 05-11-10 0.72 0.73 0.05 0.63 0.83 0.09 0.64 0.82 0.15 0.58 0.88 0.28 045 1.01 0.33 0.40 1.06 0.07
Note: 7-0 ICy5 = 7-day 25% inhibition concentration. An estimation of the ion of potassium chloride that would cause a 25% reduction in Pimephales growth for the test population.
" CT = Central tendency (mean IC,s). :
S = Standard deviation of the IC;5 values.
" Laboratory Control and Warning Limits .
Laboratory control and waming limits were established using the standard deviation of the IC,s values corresponding to the 10th and 25th percentile CVs. These ranges are more stringent than the control and warning limits
recommended by USEPA for the test method and endpoint. ) :
Sa10 = Standard deviation corresponding to the 10® percentile CV. (S0 =0.12)
3 Sazs= Standard deviation corresponding to the 25 percentile CV. (Sa2s=021) -
USEPA Control and Warning Limits )
Sa75= Standard deviation corresponding to the 75 percentile CV. ( Sa 75 = 0.38)
Sa00= Standard deviation corresponding to the 90™ percentile CV. (S, 0 = 0.45)
CV = Coefficient of variation of the IC,s values. '
USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effiuent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Envi I Protection Agency, Cincinnati, OH.

Organisms obtained from Aquatox, Inc. ) ppkeler_051110
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\b Environmental Testing Solutions, Inc.

Control

- Pimephales promelas
Chronic Reference Toxicant Data

Control Mean

Test‘ number  Test date Survival Growth CT
for Control Growth
(%) (mg/larvae) (mg/arvae)
1 06-18-09 100 0.790
2 07-07-09 100 0.763 0.776
3 08-04-09 100 0.692 0.748
4 08-11-09 100 0.583 0.707
5 09-15-09 100 0.723 0.710
6 10-06-09 100 0.894 0.741
7 10-14-09 97.5 0.758 0.743
-8 10-28-09 100 0.855 0.757
9 11-03-09 100 0.757 0.757
10 11-17-09 97.5 0.825 0.764
11 12-08-09 975 0.917 0.778
12 01-05-10 97.5 0918 0.789
13 01-12-10 100 0.769 0.788
14 02-02-10 100 1.019 0.804
15 02-11-10 100 0.831 0.806
16 03-09-10 100 0.846 0.809
17 04-06-10 100 1.101 0.826
18 04-06-10 100 1.010 0.836
19 05-04-10 97.5 0.871 0.838
20 05-11-10 100 0.901 0.841
Note: CV = Coefficient of variation for control growth.

(847

(%)

6.7
5.7
6.2
8.0
9.6
12.9
7.6
6.5
7.1
8.3
10.0
9.0
40
1.7
53
52
49
7.9
9.7
18

Lower CV bound determined by USEPA (102 percentile) = 3.5%.

Upper CV bound determined by USEPA (90® percentile) = 20%

MSD = Minimum Significant Difference
PMSD = Percent Minimum Significant Difference
PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatmenl that can be

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

declared statistically significant in a whole effluent toxicity test.

Lower PMSD bound deﬁermmed by USEPA (10" percentile) = 12%.
Upper PMSD bound determined by USEPA Chi percentile) = 30%.

Precision of En_dpoiht Measurements

CcT

for Control .
Growth CV (%)

6.2
6.2
6.7
7.2
8.2
8.1
7.9
7.8
79
8.1
8.1
7.8
8.5
83
8.1
7.9
7.9
8.0
7.7

MSD

0.09
0.11
0.07
0.05

- 0.08

0.12
0.14
0.10
0.07
0.10
0.13
0.11
0.08
0.17
0.07
0.07
0.10
0.14
0.13
0.07

PMSD

(%)

11.7
14.2
10.7
9.3
10.4
13.2
18.3
12.0
8.8
11.8
14.6
12.1
10.7
16.5
8.5
84 .
8.9
14.3
15.0
7.7

CT

for PMSD (%) .

13.0
12.2
11.5
11.3
11.6
12.5
12.5
12.1
12.0
12.3
12.3
12.1
12.5
12.2
12.0
11.8
11.9
12.1
11.9

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination
Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH.
USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2

Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH.
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Coefficient of Variation (%)
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Pimephales promelas

Precision of Endpoint Measurements

‘Organism Source: Aquatox, Inc.

Chronic Reference Toxicant Control Chart
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Test date

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

Central Tendency (mean Control Growth CV, or PMSD)
--------- Pageostypbhimits (mean Control Growth, CV, or PMSD =+ 2 Standard Deviations)
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Potassium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas
PpKCICR Test Number: _2.0M
Dilution preparation information: Comments: -
KCl Stock INSS number: INSS 81
Stock preparation: 50 g KCUL:
. Dissolve 50 g KCl in 1-L Milli-Q water.
Dilution prep (mg/L) 450 600 750 900 1050
i Stock volume (mL) 9 2 15 18 21
Diluent volume (mL) 991 988 985 982 979
i Totat volume (mL) 1000 1000 1000 1000 1000
l Test organism information: . C Test information: :
' Organism age: 14.25 [+8-5d' Houks oD Randomizing template: 2en
i Date and times organisms | p%-10-1D 10O Incubator number and 3F
' were born between: . shelf location:
B Organism source: ATOY Bared PP 0S-1040 Artemia CHM number: R
i ‘ Drying information for weight
. determination:
: Transfer vessel pH= S.U. Temperature = °C | Date / Time in oven: ¢St 11S
' : information: 1.8S 25\ Initial oven temperature: o' L
Average transfer volume: Date / Time out of oven: | 0S-14-10 tiso |
7 0. ‘3‘“\"& Final oven temperature: L 0'C
i Total drying time: 24+ HouhS
l Daily feeding and renewal information: _
o Day - ‘Date Morning feeding Afternoon feeding Test initiation, renewal, MHSW
| ' S ' \ or termination batch used
! Time Analyst Time Analyst Time Analyst
: 0 laga-10 I o0 A nms A 006310
l ! 0512-10 0130 6"\ 1330 A 1015 A 0$-10:10
o 2 losam-o | oo | 1330 A 00 A 0S-10° 10
3 N - < oy . A g g
' o0 | ovmo | M 1330 A 018 | X 0S-10-1Q
i 4. 051510 oo | M 1330 | Al s 1Al OS-13-1D
'l 5 Josweio | st | d 1330 M 1011 M | ¢sag-10
: 6 los11-00 A 1330 o1s | Al 0s-14-10
_- 7| gg418-10 1030 é(
B 0 .
' Control information: ' Acceptance criteria Summary of test endpoints:
' ' % Mortality: O <20% 7-dayLCs | §471.4
Average weight per initial larvae: 0-90! NOEC <450
' Average weight per surviving larvae: 0.490\ > 0.25 mg/larvae LOEC 430
I , - ' ChV <dso
' ICzs 11"\ o \ .
! Page 79 of 99 - SOP AT21 - Exhibit AT21.1, revision 04-01-09
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. Environmental Testing Solutions, Inc.

Species: Pimephales promelas . PpKCICR Test Number: 2,04

Survival and Growth Data
Day Control 450 m%l(CVL 600 mg KCV/L
A B C D E F G H I J K L

o |o|w | olo] o] lic]o] ool
1o [ro |16 [ | o] o] o) |ro] o]
/0 l/0 {0 Lo} /0]| /070 {0 /0|70 {70 |/D
/6|10 [10 [0} /0o [1D |0 q"* 0 | /0 e
/o {to |10 [to)torofroflro|a|ofro]Aa
0| to|to | | o]t |00 o |10 |4
JO{ID |0 |ID /0| /00|t ]a |10]/0 ]9

7 \SH

ol ool lrwlo]laln]| nla

6

A =Pan weight (mg) , g . "
Aray etlor °°dg‘—-2'—'£ R85 |B.SO [w1q [MeY 7'5'6 B4 1439 [13.4) 1292 {40 [1270 [12.08
661510 |

Date:
B =Pan + Larvae weight

et LAB 2145 |22.59 22902341 [2203 {2106 [2202] 2118 [2023 2290 judo (2115
Date: (6-722-10) '
C =Larvae weight (mg)
=B-A

wn
-5

4.10 |4.04 | 816 |4.01 [g&S [e.31 [5.23 |14 [1.3) ] &S0 [0 |&.27

Weight per in’iﬁal number . A A ” A\ \ 0 o A

of larvae (mg) Q S| A2 | o8 © | S X & Ao & A v

o A N EIRA K s [ o L % % A . % % )
C/ Initial number of larvae b?‘ o' o Y o o . |o o 0 o o o

Average Percent : ) '
weight per duction
: initial - ;:O:ICC(:)HH‘OI O‘QD\ 0. 3 1.8 s 6.820 a.0%
F number of (%)
l ‘ larvae smg! :

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

Calculations and data reviewed: A

Comments:

Page 80 of 99 ' . SOP AT21 — Exhibit AT21.1, revision 04-01-09
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Environmantal Testing Solutions, inc.

Species: Pimephales promelas

Page 3 of §

PpKCICR Test Number: 20X\

Survival and Growth Data

Day 750 mg KCVL . 900 mg KCVL . 1050 m&KCl/L
M N oO| P | O R | S T U | V [ W X
0 ool oliw]lw|n io [1o]w]lo]to |0
1. . Iy ¥ NS W s sd \vd,
| o (o || &2 2t &3] S S o
2 : ' '
|4 |o]|e|e|1]q [ as]s]|s]|d
3 (LY
wlg*|mleg [e|a]la|1]a|ls|d]s
4 : .
N R EE R RN
5 A A A K AR T
g g a e | ST ST | C ] V]3]
A s .
6 & At e 98] 4] s 2N 2| v [ A o
7 oM 1S4 (1 B BV BT , Us
g8 | 3T ST 2] ot o
A =Pan weight (mg) " ) :
I;‘;{y‘s‘t’:" °°dg‘éfﬂ‘—— [2:20 [13.12.9¢ | Mot [13.600/13,88 \2¢ [14.07 ]I4S0 1302 1298 148
Date: OS-1S-1 R
B = Pan + Larvae weight ) .
e st LAD 1037 |2106 (1889 2120 |11.19 |18 1189 (1792 |b23 |WYo7 | —f ¢
Date: - (5-22-10 :
C = Larvae weight (mg) . » -
=B-A LOA |1.20 (843|653 |44 [a3.00 [way a8 e (eS| |
Weight per initial number . N \ x . "
f larvae ( o3y A
: Ca/r ::ieti;:l lgl)umber of larvae 0\.8‘ 0’\"9 0'(3\ b}o‘g\ HD:\\ 0’9) 099 B‘é > Q.\‘\ . b‘\& 0| O
Average Percent .
welght per reduction ) '
initial from control | O.LAS 2837, 0 M00 S%.407% 0.010 42.37.
number of (%) i ‘
larvae !mg!

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

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

"Calculations and data reviewed: a&

Comments:

Page 81 of 99
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Pimephales promelas Chronic Reference Toxicant Test
EPA-821-R-02-013, Method 1000.0

Quality Control
Verification of Data Entry, Calculations, and Statistical Analyses
Test number: PpKCICR #204
Test dates: . May 11-18,2010
Reveiwed by:  ~
T o0 (gL | Titial number of | Final number of | A = Pan weight | B = Pan + Larvae |Larvac weight (mg)] Weight/ Surviving Mean weight! | Cocflicicat of variation | Weight / Luitial number | Mean sarvival FMunwei;lnllniﬁxl Coetickentof | Perceat reduction from
KO larvae' larvae T (mE) weight (mg) =A-B number of larvae {mg)| Sorviving nmmber of | (Mem weight per warvivisg oflarvee (mg) (%) namber of larvae variation (%) control (%)
larvac (mg) samber of larvas) (%) (0g) )
A 10 10 12.85 21.95 9.10 0910 0910
B 10 10° 13.50 22.59 9.09 0.909 0.909 .
Control C 10 10 1214 23.90 876 0.876 001 o 18 0.876 100.0 0501 18 Not applicable
D 10 10 1484 . 2391 9.07 0.907 0.907
E 10 10 13.18 22.03 8.85 0.885 0.885
F 10 10 13.49 21.86 8.37 0.837 0.837
450 G 10 10 14.39 22.62 8.23 0.823 0.831 34 0.823 100.0 0.531 54 78
H 10 10 1341 21.18 777 0.777 0.777
1 10 9 1292 20.23 7.31 0.812 0.731
J 10 10 1440 22.90 .50 0.850 0.850
600 K 10 10 12.70 21.40 .70 0.870 0863 31 0.870 950 0520 75 20
L 10 9 12.88 21.15 .27 0.919 _ 0.827
M 10 8 . 1330 19.39 6.09 0.761 0.609
) N 10 8 13.86 21.06 7.20 0.900 0.720
750 0 10 8 12.96 18.89 593 0.741 0836 115 0.593 775 0.645 85 R 283
P 10 7 14.61 21.20 6.59 0.941 0.659
Q 10 4 - 13.60 17.79 4.19 1.048 0.419
R 10 3 13.88 16.89 3.01 1.003 0.301
900 S 10 5 1296 17.89 493 0.986 0952 130 0.493 a5 0400 199 556
T 10 5 14.07 17.92 3L85f 0.770 0.385
U 10 2 14.50 16.23 1.73 0.865 0.173
Vv 10 1 13.02 - 14.07 1.05 1.050 0,105
1050 _—W 0 0 0.00 0.00 0.00 0.000 0.958 137 0.000 75 0.070 1222 ) 23
X 10 [ 0.00 0.00 0.00 - 0.000 0.000
D-unnett's MSD value: 0.0691 MSD= Minimum Significant Difference
PMSD: 7.7 PMSD = Percent Minimum Significant Difference
PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and that can be declared statistically significant in a whole effluent toxicity test.

Lower PMSD bound determined by USEPA (10th percentile) = 12%.
Upper PMSD bound detenmined by USEPA (90th percentile) = 30%.

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

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

Larval Fish Growth and Survival Test-7 Day Survival

5/11/2010

Start Date: Test ID: PpKCICR Sample ID: REF-Ref Toxicant
End Date:  5/18/2010 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
_Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Cominents:
Concemg/L = 1 2 3 4
D-Control 1.0000 1.0000 1.0000 1.0000
450 1.0000 1.0000 1.0000 1.0000
600 0.9000 1.0000 1.0000 0.9000
750 08000 . 0.8000 0.8000 0.7000
900 0.4000 0.3000 0.5000 0.5000
1050 0.2000 0.1000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-mg/L Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number
D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 [} 40
450 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
600 0.9500 0.9500 13305 1.2490 14120 7.072 4 14.00 10.00 2 40
*750 0.7750 0.7750 1.0782 09912 1.1071 5379 4 10.00 10.00 9 40
*900 0.4250 0.4250 0.7088 0.5796 0.7854 13.871 4 / 10.00 10.00 23 40
*1050 0.0750 0.0750 0.2757 0.1588 0.4636 53.294 4 10.00 10.00 37 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93525082 0.884 0.18640681 0.44284928
Equality of variance cannot be confirmed )
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV - TU
Steel's Many-One Rank Test . 600 750 670.820393
Treatments vs D-Control - .
Maximum Likelihood-Probit .
Parameter Value SE 95% Fiducial Limits .Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 12.7296549 1.68011061 9.43663803 16.0226718 0 2.07591082 7.81472778 0.56 292806711 0.07855673 3
Intercept -32.273284 4.91966684 41915831 -22.630737 .
TSCR
Point Probits mg/l.  95% Fiducial Limits
ECO1 2.674 . 556.309966 476.653416 611.406975
ECO0s 3.355 629.292849 561.145281 676.408122
EC10 3.718 672.036124 611.495981 714.601419
EC15 3.964 702.503191 647.501036 742.147769
EC20 4.158 727.699548 677.169156 765.308341 —
EC25 4.326 750.034785 703.238413 786.272122
EC40 4.747 809403342 770.273022 845.168712
EC50 5.000 847.358348 810.368169 886.267232
EC60 5.253 887.093169 849.541425 932.655984
EC75 5.674 957.310488 912.874788 1021.89777
EC80 5.842 986.693169 937.802481 1061.32683
EC85 6.036 1022.08245 966.999312 1110.03617
EC90 6.282 1068.41898 100421162 1175.46955
EC95 6.645 114098889 1060.85213 1281.01769
EC99 7.326 1290.67652

1173.5712 1508.17468

Organisms obtained from Aquatox, Inc.

ppkcler 051110
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‘\3 Environmental Testing Solutions, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  5/11/2010 ] Test ID: PpKCICR Sample ID: REF-Ref Toxicant
End Date: 5/18/2010 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: - :
Conc-mg/L 1 2 -3 4
D-Control 0.9100 0.9090 0.8760 0.9070
450 0.8850 0.8370 0.8230 0.7770
600  0.7310 0.8500 0.8700 0.8270
750 . 0.6090 ~0.7200 0.5930 0.6590
900 0.4190 0.3010 0.4930 0.3850
1050 0.1730 0.1050 0.0000 0.0000 -
Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L. Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean ' N-Mean
D-Control 0.9005° 1.0000 0.9005 0.8760 0.9100 1.819 4 0.9005 1.0000
*450 0.8305 0.9223 0.8305 0.7770 0.8850 5.354 4 2.207 2.180 0.0691 0.8305 0.9223
*600 0.8195 0.9100 0.8195 0.7310 0.8700 7.512 4 2.554 2.180 0.0691 0.8195 0.9100
750 - 0.6453 0.7165 0.6453 0.5930 0.7200 8.867 4 ' 0.6453 0.7165
900 0.3995 0.4436 0.3995 0.3010 0.4930 19.939 4 0.3995 0.4436
- 1050 0.0695 .0.0772 0.0695 0.0000 0.1730 122.184 4 0.0695 0.0772
Auxiliary Tests : : Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.91475314 0.805 -0.882100479  0.97553825
Bartlett’s Test indicates equal variances (p = 0.16) 3.65429521 - 9.2103405 .
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test <450 450 0.06913843 0.07677782 0.007721333 0.00201167 0.062317923 2,9
Treatments vs D-Control .
S Linear Interpolation (200 Resamples)
Point mg/l. SD 95% CL(Exp) Skew
1C05* 289.45 88.49 137.15 662.35 0.9065
IC10 607.79 66.70 256.95 643.51 -1.3729
IC15 646.55 19.61 560.74 683.97 -1.2036
1C20 685.31 17.46 627.50 737.07 0.0018
1C25 724.07 18.45 664.67 781.51 0.2206
1C40 . 814.06 11.98 776.92 851.88 0.2789
IC50 869.02 16.35 822.81 925.35 0.2723

* indicates IC estimate less than the lowest concentration

Organisms obtained from Aquatox, Inc.

ppkclcr_051110
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Environmental Testing Solutlons, Inc.

Species: Pimephales promelas

Daily Chemistry:

Page 4 of §

PpKCICR Test Number: 2.0

Analyst

Concentration

Parameter

CONTROL

pH (S.U)

Do (men)

Conductivity
(umhos/cm)

Alkalinity
(mg CaCO,/L)

Hardness
(mg CaCOs/L)

Temperature

450 mg KCI/L

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

o)

600 mg KCVL

pH (8.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature
&Y)

750 mg KCVL

pH(S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature
(0

900 mg KCI/L

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature
o

™9

1050 mg KCVL

pH (S.U.)

Gs

DO (mg/L)

Conductivity
(umhos/cm)

o

Temperature

s 294.1

STOCK

Conductivity

(umbos/cm)

Page 85 of 99
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Species: Pimephales promelas

" Page 5of §

PpKCICR Test Number: 204\

Analyst

Concentration | Parameter

pH (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity

CONTROL | 0 aCO, L

Hardness
(mg CaCO4/L)

Temperature .

)

w2

pH (S.U.)

F.

DO (mg/L)

Conductivity

4somgKCIL | - o)

Temperature
(&9)

pH (S.U.)

DO (mg/L)

Conductivity

600_ me KCVL. (umhos/cm)

Temperature

&)

2.1

pH (S.U.)

Hleb

DO (mg/L)

Conductivity

750mg KOUL | - e

Temperature

(O

pH (S.U)

DO (mg/L)

Conductivity

900 mg}KCl/L (umhos/cm)

Temperature
&S]

pH (8.U.)

}

DO (mg/L)

Conductivity

KCI/L
1050 mg (umhos/cm)

Temperature

LO
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Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

b Environmental Testing Solutions, Inc.

Ll | ) I 1 | | | 1 1 | | I i ) i I i i |

AL USEPA Control Limits (= 2 Standard Deviations) ]
112 |- ’ :
1.10 |+
1.08 |-
1.06
1.04 +
1.02
[ Lo 1 L 1 \ 1 1 i | 1 1 1 1 1 1 1 1 1
2.5 T T ] T 1 T T | F— T I e e T T | P—
6 i USEPA Warning and Control Limits ( 75™ and 90™ Percentile C Vs)
o 20 : .
Z - 0080800000000 0ORRORSS OO NUN00000000000G0CCRORINDS ... 080000000000 0RCROSTS 9800000000000 0000000 ¢ 1
= (sb e oo N
U - ‘ | _ | o
& 00000 ¢-0 0 o ¢ ¢ 06— 00 oo
@) 1.0 v v -1
) _
2 [ e ]
g O.S B I...'..O....'o..‘..........Q..l...'.Q.‘...‘...‘....v....lﬂl. ...... 0000000000000 00000RRNRINS . .
Ay | - | -
1 | 1 | ! | { | i 1 | ! | | | | | | } |
1'4 ] I | | 1 1 i i 1 1 1 J LIS 1 : il 1 | i |
13 | Laboratory Warning and Control Limits (1 Oth_and 25™ Percentile Cvs). ]
12 b ' -
LI e — o P o o s o
1.0 + e e e e e e e e e o -
0.9 = ...l......'.'.O..I..'...l.'...'I.'I........-Illﬁ........i...‘....ll'l..... ..... 20000SOBOIPIOEOTS —
0.8. I | 1 ! i i | 1 L L | ) i ]
“,,\ m‘f“gg_,e? Q@,@ “6»9&@? “,‘«\@%,s*@*eww \5”9“»6’ o “9\ °9 s‘r\“ %‘\23, ‘V\:&W‘Q m*‘“
Test date

- —e— T-dayIC, = 25% inhibition concentration. An estimation of the concentration of sodlum chloride
| that would cause a25% reduction in Ceriodaphnia reproduction for the test population.

— — . Central Tendency (mean IC,,) ,

—-—-- Warning Limits (mean IC,;+S, , or S, ..

S, gp» Or 2 Standard Deviations)

Control Limits (mean IC,;+ S, .,

1)




] Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

Environmental Testing Solutions, Inc.

State and USEPA Laboratory Laboratory USEPA ) USEPA
Test number Testdate 7-day IC,s CT S Control Limits Sar0 Warning Limits Sazs Control Limits Saas Warning Limits Sas Control Limits Ccv
(g/lL NaCl) (g/L NaCl) CT-28 CT+2S CT-Su10 CT+S,, ‘ CT-Sp3s CT+S,3 CT-Spss CT+S,5s CT-Sp00 CT+S,90

1 03-10-09 1.07 ' 3
2 04-14-09 1.09 1.08 0.02 1.05 1.12 0.09 0.99 1.17 0.18 . 0.90 126 0.49 059 1.57 0.67 041 1.75 0.02
3 05-05-09 1.07 1.08 0.01 1.05 L 0.09 0.99 1.16 0.18 0.89 126 048 0.59 1.56 0.67 0.41 174 0.01
4 050509 - 108 1.08 0.01 1.05 1.10 0.09 0.99 1.16 0.18 0.89 1.26 0.48 0.59 1.56 0.67 0.41 175 0.01
5 06-09-09 1.07 1.08 0.01 1.06 1.10 0.09 0.99 116 0.18 0.89 1.26 048 0.59 1.56 0.67 041 1.74 0.01
6 06-09-09 1.07 1.08 0.01 1.06.. 1.09 0.09 0.99 116 0.18 0.89 1.26 0.48 0.59 1.56 0.67 041 1.74 0.01
7 06-18-09 1.06 1.07 0.01 1.05 1.09 0.09 0.99 1.16 0.18 0.89 1.26 0.48 0.59 1.56 0.67 041 1.74 0.01
8 07-07-09 1.06 1.07 0.0t 1.05 1.09 0.09 099 1.16 0.18 0.89 1.26 048 0.59 1.56 0.67 041 1.74 0.01
9 08-04-09 1.07 1.07 0.01 1.05 1.09 0.09 0.99 1.16 0.18 0.89 125 048 0.59 1.55 0.66 041 1.74 0.01
10 08-04-09 1.09 1.07 0.01 1.05 1.09 0.09 - 099 1.16 0.18 0.89 126 0.48 0.59 1.56 - 0.67 041 174~ o001
11 09-15-09 1.05 1.07 0.01 1.05 1.09 0.09 0.99 116 0.18 0.89 125 048 0.59 1.55 0.66 041 1.74 0.01
12 10-06-09 1.08 1.07 0.01 1.05 1.10 0.09 099 1.16 0.18 0.89 126 . 0.48 0.59 1.56 0.67 0.41 1.74 0.01
13 10-14-09 1.07 1.07 0.01 1.05 1.09 0.09 0.99 1.16 0.18 0.89 1.26 0.48 10.59 1.56 0.67 041 1.74 0.01
14 11-10-09 1.07 1.07 0.01 1.05 1.09 0.09 0.99 1.16 0.18 0.89 1.26 048 0.59 1.56 ° 0.67 041 1.74 0.01
15 12-08-09 1.05 1.07 0.01 1.05 1.09 0.09 0.99 1.16 0.18 0.89 1.25 0.48 0.59 1.55 0.66 041 1.74 0.01
16 01-05-10 1.08 1.07 0.01 1.05 1.10 0.09 0.99 1.16 0.18 0.89 1.25 048 . 059 1.55 0.66 041 1.74 0.01
17 02-02-10 . 1.07 1.07 0.01 1.05 1.09 0.09 0.99 - L16 0.18 0.89 125 048 0.59 1.55 0.66 041 1.74 0.01
18 03-02-10 1.08 1.07 0.01 1.05 1.09 0.09 0.99 1.16 0.18 0.89 126 0.48 0.59 1.56 0.67 041 1.74 0.01
19 04-06-10 1.05 1.07 0.01 1.05 1.09 0.09 0.99 1.16 0.18 0.89 125 048 0.59 155 0.66 041 1.74 0.01
20 05-04-10 1.09 1.07 0.01 1.05 1.10 0.09 0.99 1.16 0.18 0.89 1.26 0.48 059 1.56 - 0.67 041 1.74 0.01

duction in Ceriodaphnia reproduction for the test population.

P

Note: 742 ICys = 7-day 25% inhibition concentration. An estimation of the concentration of sodium chloride that would cause a 25%
CT = Central tendency (mean ICys). .
S = Standard deviation of the IC,; values..

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

limits recommended by USEPA for the test method and endpoint.
Sy.10 = Standard deviation corresponding to the 16™ percentile CV. (S, ;o= 0.08)
Sa.2s = Standard deviation corresponding to the 25% percentile CV. (Sy05=0.17)
USEPA Control and Warning Limits '
8,75 = Standard deviation corresponding to the 75" percentile CV. (Spq5=0.45)
Sage= Standard deviation corresponding to the 90 percentile CV. (Sxg0=0.62)
CV = Coefficient of variation of the IC;5 values. )

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




Precision of Endpoint Measurements

Ceriodaphnia dubia
- Chronic Reference Toxicant Data

'3 Environmental Testing Solutions, Inc.

Test Control  Control Mean

Test date . . CT Ccv CT MSD PMSD CT
number Survival  Reproduction
: for Control Mean - for Control
(%) (offspring/female) Reproduction (%) Reproduction (%) - for PMSD (%)

(offspring/female) CV (%) . '

1 03-10-09 100 31.9 - 5.8 2.6 8.2
2 04-14-09 100 - 33.9 329 6.7 6.3 2.0 5.8 7.0
3 05-05-09 100 33.6 33.1 43 5.6 .23 6.8 6.9
4 - 05-05-09 100 34.6 ' 33.5 7.7 6.1 2.2 6.5 6.8
5 06-09-09 100 31.3 33.1 ' 6.4 6.2 . 2.1 6.7 6.8
6 06-09-09 100 31.1 32.7 9.4 - 6.7 2.6 83 7.0
7 06-18-09 100 32.3 32.7 7.3 6.8 1.9 5.8 6.9
8 07-07-09 100 29.9 323 33 6.4 22 7.2 6.9
9 08-04-09 100 30.4 ) 32.1 4.7 - 6.2 22 7.3 7.0
10 08-04-09 100 320 32.1 5.1 6.1 2.2 6.9 7.0
11 09-15-09 100 31.6 32.1 54 6.0 22 7.0 7.0
12 10-06-09 100 314 32.0 4.3 59 24 7.6 7.0
13 10-14-09 100 333 32.1 3.5 5.7 2.6 7.7 7.1
14 11-10-09 100 34.0 322 6.2 5.7 2.6 7.7 7.1
15 12-08-09° 100 35.2 324 _ 4.6 5.7 2,0 5.8 7.0
16 01-05-10 100 31.1 324 5.8 5.7 23 7.3 7.0
17 02-02-10 100 319 32.3 3.5 5.5 26 - 83 7.1
18 03-02-10 100 31.0. ©323 6.3 5.6 24 17 7.1
19 04-06-10 100 32.7 32.3 ' 6.3 5.6 24 7.4 72
20 - 05-04-10 100 310 322 4.6 5.6 23 7.4 7.2

Note: CV = Coefficient of variation for control reproduction.

Lower CV bound determined by USEPA (10“' percentile) = 8.9%.
Upper CV bound determined by USEPA (90th percentile) = 42%
MSD = Minimum Significant Difference
PMSD Percent Minimum Significant Difference :
PMSD is a measure of test precision. The PMSD is the minimum percent dlfference between the control and treatment that can

be declared statistically significant in a whole effluent toxicity test.
Lower PMSD bound determined by USEPA (10‘h percentile) = 13%.

Upper PMSD bound determined by USEPA (90tll percentile) = 47%.
CT = Central Tendancy (Mean Control Reproduction, CV, or PMSD)

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Apphcatlons Under the Nat10na1 Pollutant Discharge
Elimination Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH.

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods,
Volumes 1 and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH.
‘ CdNaCICR-_ 050410
Page 89 of 99
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Ceriodaphnia dubia

&) Chronic Reference Toxicant Control Chart

- Precision of Endpoint Measurements

3 Environmental Testing Solutions, Inc. ' '
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3 Environmantal Testing Satutlons tne.

Page 1 of 6

Sodiuin Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia

CdNaCICR #: _10b

Dilution preparation information: Comments:
NaCl Stock INSS number: INGSS ROA,
Stock preparation: 100 g NaCl/L: .
Dissolve 50 g NaCl in 500 mL Milli-Q water.
Dilution prep (mg/L) 600 800 1000 1200 1400
Stock volume (mL) 9 12 15 18 21
Diluent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) 1500 1500 1500 1500 1500
Test organism source information: , Test information:
Organism age: . » < 24-hours old Randomizing template color: SOLD
‘Date and times organisms were born 05010 06SS Yo O ] Incubator number and shelf
between: - . location: 2.8 \
Culture board: o4- L1 -10 A
Replicatenumber: | ! | 2 1 3 | 4 | 5§ 6 )7 )8 ]9 )10} YWFbatch §+10
Culture board cup number: | S [ 1 1A |1 1 Sl 11121 T8]2 ol-o
Transfer vessel information: pH="}."\"% S.U. Temperature = P\ A °C | Selenastrum batch: o4-230,10
Average transfer volume (mL): Q-0 -
Daily renewal information:
Day Date Test initiation and feeding,- MHSW Analyst
renewal and feeding, or batch used
termination time '
0 ok A
05-0N-10 A o\20-108
1 ’
0a-03-10 0210 642108 f\(
2 05 -0le 1O o8&l os-od-/08 | &
" U ]
3 - 5-¢1-10 ol10 oS.o4 0B A
4
0s-0&-10 (o)A ) 0506 /0 4
> | eserio ___ohip 050610 [* A
 JeioiD 04\ 08-00-10 | 4}
7 051 tO 6310 :

Page 91 of 99

Control information: \ Acceptance criteria | Symmary of test endpoints:
% of Male Adults: YA $20% 7-day LCs 21400
% Adults having 3" Broods: 1007 > 80% NOEC R 0O

% Mortality: 01e_ <20% LOEC 1000
Mean Offspring/Female: 31. 6 2 15.0 ofspring/female | ChV , gqd.4
% CV: J.b? <40.0%

IC;s 1 10931

SOP AT14 - Exhibit AT14.1, revision 04-01-09
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Species: Ceriodaphnia dubia
CONTROL

Page 2 of 6

CdNaCICR#: __|Qlo

Survival and Reproduction Data

Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced Ol O ol O O (@) (@) ) O (@)
Adult mortality | w (SR S -—.
2 Young produced || -~ Ol O (@) O [8) Ol O O O\
Adult mortality | Y i S I S D W) B G N SRR D [ \2__?
3 Young produced O o) (%) ») Q0O (& 010 ()
Adult mortality | o « [ L (W ) W - —
4 Young produced 3 N i\ q S S g ] ¢ S S
Adult mortality [ A ] N — (Wl . - [
5 Young produced VL VS vy o) 15 |.4 1\ n|u \ i-.=
Adult mortality T N L L T T — e o
6 Young produced O (o) o) [&) (@) Ol O 0 O [.O
Adult mortality [ N e T S e e
7 Young produced ‘N EY 1D (1L S \S (11 [ VS S
Total young produced 32| a2 30 5 o) 33 29 3 2_ 24 3\ 32
Final Adult Mortality [ N I e |l AU [ N -
X for 3™ Broods o1 Y s a > | ¥ < | N

Note: Adult mortality (L =live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring

carried over with adult during transfer).

Concentration:
% Mortality: - ol
Mean Offspring/Female: -0

600 mg NaCl/L Survival and Reproduction Data
. ) Replicate number .
Day 1 2 3 4 5 6 7 8 9 L

1 Young produced Y e Ko} ®) 0 O 6 0O 010

Adult mortality (. | [\ I I (- L [ —
2 | Youngproduced | () | =5 O O 0O Ol O O (@) F
Adult mortality ] — (- - [ “ — | |-

3 Young produced O O _5 (@) O O O (@) O Oﬁ
Adult mortality Ol ] O] ] ] O U ] Gy

4 Young produced 3 q Y S 3 R S | § I 3
Adult mortality (W I W D B L I W I — ] —

5 Youngproduced | % | 1 | VL 1\ \3 ] 10 ] 'O |10 1 | 13
Adult mortality [ L - U] U U C O

6 " Young produced ol 6 B D O [© O (@) O 0

“| Adult mortality ol - - L (- L R . -

7 | Young produced 18 |\ - |$Ir 1|14 ‘l_a e 1 1o \15 Ié_
Tota! young produced M32] 3] 3z 3aY| 30 ] 3V | 3V | 3\ | axy
Final Adult Mortality L__l_‘__. L] \_ - | 1 1
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer).

Concentration:
% Mortality: O1.

Page 92 of 99

Mean Offspring/Female: 3).b
L (e

% Reduction from Control: | ~

SOP AT14 — Exhibit AT14.1, revision 04-01-09
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\3 Environmental Testing Solutions, lac.

Species: Ceriodaphnia dubia CdNaCICR#: _10b -

800  mg NaCVL Survival and Reproduction Data
' ~ Replicate number
Day i 1 2 3 4 5 6 7 8 9 10
1 Young produced Q] O o) 0 O D &Y O (o) (@)
Adult mortality LN I N { | L — ] u | -
2 Young produced | ./ O]l O | D O Ol o O O] O
Adult mortality LG I L — ] O Ul Ju
3 Young produced ol ol o O ol © Ol o O (@)
Adult mortality | — ] | g |y N ey [ W .
4 Young produced S by S | q Jq 5 Jd |9 N
Adult mortality (W — \_ Ul | ~— L O —
5 Young produced i i VO | (N R)) 1\ vl ] v ] 1O
Adult mortality !l ] ] ] ] (- ] \— e
6 Young produced 6 (&) O}l ©]l © O (@) O] 0 0O
Adultmortality | N\ \__ [ \__ | (VN B G I G I W B W I W
7 Young produced 1 | v el b \ é 17 1& | W i |11
Total young produced > | 323 \ a\ 3013 2 35| 30 | &0 3\
Final Adult Mortality [ [ - — L N L -
Note: Adult mortality (L =live, D= dead) SB= spht brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer). -
Concentration:
% Mortality: O

Mean Offspring/Female: 3.4
“§ % Reduction from Control: | =\ 'é." .

1000 mg NaCl/L Survival and Reproduction Data

: Replicate number
Day. 1 2 ?- 4 5 6 7 8 9 10
1 Young produced 5 6 (@) é 5 O 0 0O O | O
Adultmortality § \__| | __ | L_ — e S I |
2 Young produced 6 Ol O O (@) [6) [e) 6 OO
Adult mortality Ol o o ] C ] U w -
3 Young produced Ol O (o) [o) (@) O Ol oo [O
, Adult mortality Ul ] O] U] o] ] —] |
4 Young produced ¥} 3 3 ey S 3 IR B! 4
* [ Adult mortality Tl o O] U Ll o o] W
5 Young produced (01t} A4 iID 10 0] a 1z |
- Adult mortality | - - — (W (- |- —
6 Youngproduced § A O | O @) &) O O A [») O
) _Adult mortality vl !l (- (. RS L W S i -
7 .| Young produced 1S l§ \é 1L Y VT v Y
Total young produced 248 | a3 | 21 24 : 28 27| 21 24 | 2¢ [ 30
Final Adult Mortality LN R R D N N N N
Note: Adult mortality (L =live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer).
Concentration: v
% Mortality: 07
Mean Offspring/Female: 281
% Reduction from Control: { 1.4'7,

Page 93 of 99 SOP AT14 —Exhibit AT14.1, revision 04-01-09
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_3 Enviranmenta! Testing Solutlens, inc.

Species: Ceriodaphnia dubia CdNaCICR#: (0l _
1200 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 | Youngproduced § o | © 10 O ) [0 &) 0 0 O
Adult mortality wl U o [ ] — L.
2 Young produced (o) (®) (@) QO O O ol o o 10 :
’ Adult mortality (WU B WA B O ] e LT [
3 Young produced o O O O @) 0 Q [¢) ) O
Adult mortality — - (W) I W [ - L
4 Young produced 3\ T LI H 3 4 < T L T
Adult mortality ] O] ] ] T O
5 Young produced & < =y 1\ IO ) Ol o S &
Adult mortality | ] — [\ [\ o T
6 | Young produced Q [} O O O [0) 10 010 {0
Adult mortality (I I W I W | — o | . | —
7. Young produced -8-_ 10 Sr 1 =Y a4 \Z2 T é S
Total young produced 20 11 V. Mo \« ;}r.u' 2\ 2| 18
Final Adult Mortality (S - \— | \— -] - L - .

Note: Adult mortality (L =live, D= dead) SB= spllt brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer)

Concentratwn. ,
% Mortality: 01. 1
Mean Offspring/Female: M.
% Reduction from Control: | N\%.27,

1400 mg NaCl/L Survwal and Reproduction Data
B : ) Replicate number )
Day 1 2 3 4 5 6 7 8 9 - 10
1 Young produced Ol O o) Ol O o) Ola (o) [@)
Adult mortality - o U ] [ -
2 Young produced o O g 6 % O (®) 5 16 Q
Adult mortality L I W I [ - [ | - |
3 Young produced o) Ol O o) () [o) [e) Q [ IKe)
Adult mortality [ | | i o |- _ - T W
© 4 Young produced 0 l [8) (@) 0O 0O O4 2| O >
Adult mortality ] ] & U |\ ] (- | -
5 Young produced 3 0O s o) R - 0 O S 23
Adultmortality - | \_ | \__ | “~ | U Wl O U U] o
6 Young produced Q- O O &) O 0 Q) (&) 0 [»)
_ Adult mortality o S Y A Y Y L -
7 | Young produced q i) l - 4 20 d S I 2L 1A
Total young produced | :‘— \ ’ ,_l q ‘o ) 5- 8§ .." : L
Final Adult Mortality [ - ] TN Ul T — —
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood spht between two days), CO = carry over (offspring
carried over with adult durmg transfer).
Concentration:
% Mortality: - 1.
Mean Offspring/Female: 44
% Reduction from Control: | 4,27

- SOP AT14 — Exhibit AT14.1, revision 04-01-09
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Ceriodaphnia dubia Chronic Reference Toxicant Test
EPA-821-R-02-013, Method 1002.0

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

\D Environmental Testing Solutions, Inc.

Test number: CdNaCICR #106
Test dates: ' May 04-11,2010
Reveiwed by: E W
Concentration Replicate number Survival | Average reproduction Coem.;ent of Percent reduction from
(mg/L NaCl) 1 2 3 4 5 6 7 8 9 10 (%) (offspring/female) variation (%) control (%)
Control 32 32 30 30 33 229 | 32 29 31 32 100 31.0 4.6 Not applicable
600 34 32 31 32 31 30 31 31 31 33 100 31.6 3.7 -1.9
800 32 32 31 31 30 32 35 30 30 31 100 314 48 -1.3
1000 29 33 27 29 28 27 27 29 28 30 100 28.7 64 74
1200 20 17 12 17 17 19 26 21 12 15 100 . 17.6 24.0 432
1400 7 4 1 . 4 4 6 5 5 7 6 . 100 49 36.6 84.2
Dunpett's MSD value: 2.288 . -MSD= Minimum Significant Difference
PMSD: 74 PMSD=  Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically
significant in a whole effluent toxicity test.
Lower PMSD bound determined by USEPA (10lh percentile) = 13%.

Upper PMSD bound determined by USEPA: (90" percentile) = 47%.
Lower and upper PMSD bounds were determined from the 10th and 90th pcrcentlle, respectlvely, of PMSD data from EPA's WET Interlaboratory
Variability Study (USEPA, 2001a; USEPA, 2001b).

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

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  5/4/2010 Test ID: CdNaCICR - * Sample ID: REF-Ref Toxicant
End Date:  5/11/2010 Lab ID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: ’ :
Conc-mg/L. 1 2 3 4 5 6 7 8 9 10
D-Control 32.000 32.000 30.000 30.000 33.000 29.000 32.000 29.000 31.000 32.000
600 34,000 $32.000 31.000 32.000 31.000 30.000 31.000 31.000 31.000 33.000
800 32.000 32.000 31.000 31.000 30.000 32.000 35.000 30.000 30.000 31.000
1000 29.000 33.000 27.000 29.000  28.000 27.000 , 27.000 29.000 28.000 30.000
1200 20.000 17.000 12.000 17.000 17.000 19.000 26.000 21.000 12.000 15.000
1400 7.000 4.000 1.000 4.000 4.000 6.000 5.000 5.000 7.000 6.000°
Transform; Untransformed Rank 1-Tailed Isotonic
Conc-mg/.  Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
D-Control 31.000 1.0000 31.000 - 29.000 33.000 4.562 10 31.333 1.0000
600  31.600 1.0194 31.600 30.000 34.000 3.715 10 114.00 75.00 31.333 1.0000
800 31.400 1.0129 31.400 30.000 35.000 4795 10 108.50 75.00 : 31.333 - 1.0000
*1000 28.700 0.9258 28.700 27.000 33.000 6.372 10 70.50 75.00 28.700 0.9160
*1200 17.600 0.5677 17.600 12.000 26.000 23.987 10 55.00 75.00 17.600 0.5617
*1400 4.900 0.1581 4.900 1.000 7.000 36,571 10 55.00 75.00 , 4.900 0.1564
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.890369 1.035 0.62537854 4.07545315
Bartlett's Test indicates unequal variances (p = 4.77E-04) 22.2131653 15.0862722
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU
Steel's Many-One Rank Test 800 1000 894.427191
Treatments vs D-Control :
Linear Interpolation (200 Resamples)
Point m SD 95% CL Skew )
1CO5 918.987342 31.6875687 861.4625 985.564423 0.5821
IC10 1009.00901 16.6380586 963.25 1025.13816 -0.9637
IC15 1037.23724 10.3476841 1016.68642 1055.4655 0.3765
1C20 1065.46547 11.473116 1044.96121 1089.83315 0.9599
1C25 1093.69369 13.6658949 1072.20238 1125.38548 1.3582
IC40 1178.37838 18.9439593 1145.54695 1217.24402 0.4973
1C50 1230.44619 - 16.3902417 1192.18208 1260.74352 -0.1532

CdNaCICR_050410
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3 Environmental Testing Solutions, Inc.

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

.Start Date:

5/4/2010 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date:  5/11/2010 Lab ID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chloride
Sample Date: " Protocol:  FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
‘Comments: '
Conc-mg/L 1 2 3 4 5 6 7 8 9 10
D-Control 32.000 32.000 30.000 30.000 33.000 ~29.000 32.000 29.000 31.000 32.000
600 34.000 32.000 31.000 32.000- 31.000 30.000 31.000 31.000 31.000 33.000
800 32.000 32.000 - 31.000 31.000 30.000 32.000 35.000 . 30.000 30.000 31.000
1000 29.000 33.000 27.000 29.000 28.000 27.000 27.000 29.000 28.000 30.000
1200 20.000 17.000 12.000 17.000 17.000 19.000 26.000 21.000 12.000 15.000
1400 7.000 . 4.000 1.000 4.000 4.000 6.000 5.000 5.000 7.000 6.000
Transform: Untransformed : 1-Tailed
Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 31.000 1.0000 31.000 29.000 33.000 4.562 10 -
600 31.600 1.0194 31.600 30.000 34.000 3.715 10 -0.600 2.287 2.288
800 31.400 1.0129 31.400 30.000 35.000 4.795 10 -0.400 2.287 2.288
*1000 28.700 0.9258 28.700 27.000 33.000 6372 10 2.299 2.287 2.288
*1200 17.600 0.5677 17.600 12.000 26.000 23.987 10 13.395 2.287 2.288
*1400 4.900 0.1581 4.900 " 1.000 7.000 36.571 10 26.090 2.287 2.288
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.890369 1.035 0.62537854 4.07545315
Bartlett's Test indicates unequal variances (p = 4.77E-04) 22.2131653 . 15.0862722
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE . F-Prob df
Dunnett's Test 800 1000 894.427191 228751339 0.07379075 117828  5.0037037  2.3E-35 5,54
Treatments vs D-Control

_ Analysis used for PMSD calculation only.

CdNaCICR_050410
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3
;b Environmenia) Testing Solutiens, Ine.
Species: Ceriodaphnia dubia CdNaCICR #: __l0le
Daily Chemistry:
Analyst
Concentration Parameter
H (S.U.) 1. 54
2O (malLy 1.9
Conductivity
(umhos/cm) 320
Alkalinity .
CONTROL (g CaCOy/L) _ U“l
Hardness o“_\
Temperature .
(Oc) p 7—"\ _0\
pH (S.U.) N2
| DO (mg/L) £.0
600 mg NaCyL, | Conductivity B0
(umhos/cm) .
Temperature )
(OC) | 1"\'8
pH (S.U.) NI
DO (mg/L) 8.0
Conductivity Vg
800 mg NaCl/L (umhos/em) : (6]
Temperature Ww.§&
°C) .
pH (S.U)) N
. DO (mg/L) 1.9
1000 mg Nacyy, | Conductivity 21L0
g (pmhos/cm) ’ \
T t
(og;:pera ure 2%.0 15.6
pH (S.U) = |32 333
DO (mg/L) &0 9 2y
' Conductivity
1200 mg NaCUL | b oc/em) 2S00 2540
’I;%mperature 250 1.9 1s. A
CO)
H (S.U. 114 949 | 333
, DO (mg/L) &.0 19
Conductivity '
1400 mg NaCl/L (umhos/em) 2860 500
e ™™ | 9| wa sz | oawsa | w0 |
Conductivity
o ‘ Initial Final Initial Final | Initial Final

. o SOP AT14 — Exhibit AT14.1, revision 04-01-09 .
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3 Environmental Testing Selutions, the.

Species: Ceriodaphnia dubia

Page 6 of 6

CdNaCICR#: /Db

Analyst

W

Concentration Parameter

H (S.U.)

()]

WA

[

752

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity

CONTROL (mg CaCOs/L)

Hardness

(mg CaCO,/L)

Temperature

49

5f

2l
337

7.7 -

(3

*4

pH (8.U.)

DO (mg/L)

Conductivity

600 mg NaCVL (umhos/cm)

Temperature

o

LY

‘iS. (o}

pH (S.U.)

DO (mg/L)

Conductivity

800 mg NaCVL. (umhos/cm)

" | Temperature
&9

pH (S.U.)

DO (mg/L)

Conductivity

1000 mg NaCVL (umhos/cm)

Temperature

(o

2s.l

pH (S.U.)

A4

DO (mg/L)

Conductivity

1200 mg NaCVL (umhos/cm)

Temperature
149

2.1

2 7 v

2.\

Y

. [ pHS.U)

T30

DO (mg/L)

29

Conductivity

1400 mg NaCVL (umhos/cm)

190 B

Temperature

&)

4.1

B2

7.7Z_i

249

(— 2 l-l

Initial

" Initial

Final

Initial Final

Initial

Final

Page 99 of 99
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