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

July 11, 2002

State of Tennessee

Department of Environment and Conservation
.Division of Water Pollution Control

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

Attention: Ms. Evelyn Haskin, Enforcement & Compliance
Dear Ms. Haskin:

TENNESSEE VALLEY AUTHORITY - DISCHARGE MONITORING REPORT FOR
SEQUOYAH NUCLEAR PLANT

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

Sincerely,

Deedo B7) D

Diedre B. Nida
Environmental Supervisor
Signatory Authority

for Richard T. Purcell
Vice President

Sequoyah Nuclear Plant

Enclosure
cc (Enclosure):
Chattanooga Environmental Assistance Center
Division of Water Pollution Control
State Office Building, Suite 550
540 McCallie Avenue
Chattanooga, Tennessee 37402-2013

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

TEIS

Printed on recvcied naper



PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Nome,__ __T\_/f\;SEQ_UO_YA_H _'!"EEAE P_L_AET_ L DISCHARGE MONITORING REPORT (DMA) (SUBR 01) OMB No. 2040-0004
Address BOX2000 _ __ __ __ __

—  __ _(INTEROFRICESB-2AY _ _ _ _ TN0026450 101 G F - FINAL

o SODDY-DAISY _ IN37384 PERMIT NUMBER DISCHARGE NUMBER | DIFFUSER DISCHARGE

Focilty _TVA - SEQUOYAHNUCIEARPIANT EFFLUENT

MONITORING PERIOD

YEAR | MQ DAY

YEAR |_MO DAY

“* NODISCHARGE [ |

ATIN: Diedre B. Nida From| 02 | 06 | 01 | To| 02 | 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 bekdddbidd folaalclelake e Fkkkdkkk fulaidhbahaid 2909 0 30/30 |MODELD
CENTIGRADE MEASUREMENT . (04)
00010 Z 0 O DEG. C.
INSTREAM MONITORING - o .
TEMPERATURE, WATER DEG. SAMPLE Kk kkkkk® FRARK KKK " dokokeok ke ok wok ko kk 426 0 30/30 |RCORDR
CENTIGRADE MEASUREMENT ' (04)
00010 1 0 0 bl DEG. C.
EFFLUENT GROSS VALUE
PH SAMPLE Kk deokod ek ok FRERKKKK . L1 GRAB
MEASUREMENT * 7.2 7.3 (2) 0| 8/30
00400 1 0 0 o su
EFFLUENT GROSS VALUE ‘ INIMUM
SOLIDS, TOTAL SUSPENDED SAMPLE KRRARKK Ak kkk ko k N P 6 8
MEASUREMENT
00530 1 0 0 i MG/L
EFFLUENT GROSS VALUE ‘ : . fe DA
OIL AND GREASE SAMPLE ek ko HRRKK KKK Fkokdek kkok '
MEASUREMENT i <5 <5 a9
00556 1 0 O bkl MG/L
EFFLUENT GROSS VALUE e . ) 0 A _
FLOW, IN CONDUIT OR THRU SAMPLE bededebobdoid 1787 fedadakablelel FREXIAAK dedeok koo ok . 0 30 /30 |RCORDR
TREATMENT PLANT MEASUREMENT (03)
50050 1 0 0
EFFLUENT GROSS VALUE

CHLORINE, TOTAL RESIDUAL

50060 1 0 O
EFFLUENT GROSS VALUE

KAXKRKKKK

SAMPLE
MEASUREMENT

deokkdkkkd
ik

ok ke ke ok okeoke ok

GRAB

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Richard T. Purcell

Site Vice President

persons who manage the system, or those persons directly responsible for gathering the

including the possibility of fine and imprisonment for knowing violations.

TYPED OR PRINTED

I Centify 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

information, the information submitted is , to the best of my knowledge and belief, true, accurate,
and complete. | am aware that there are significant penaltiss for submitting faise intormation,

9 -~ Q 5 ﬂ S Q TELEPHONE DAIE
Environmental Supervisor 493 843-6700 02 07 11
SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO [ DAY
CODE

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

No closed mode operation. The following injections occured: 1. PCL-222 (max. calc. conc. was 0.053 mg/L--limit 0.100mg/L) 2. CL-363 (max. calc. conc. was 0.012 mg/L--limit 0.100mg/L) 3. PCL-
222/PCL-401 (max. calc. conc. was 0.018mg/L--limit 0.100mg/L) 4. H-130M (max. calc. conc. was 0.022mg/L--limit 0.050mg/L.)

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 2




PERMITTEE NAME/ADDRESS  (Includs Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) pMAJOR Form Approved.
Nome _ _TVA - SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _BOX2000 _ .
 _ __ _(NTEROFFICESB-2AY_ T — TN0026450 101 G F - FINAL
— SODDY-DAISY _ IN37384 PERMIT NUMBER DISCHARGE NUMBER | DIFFUSER DISCHARGE
_Egcl_htv_ _TVA -SEQUOYAH NUCLEARPIANT EFFLUENT
Location_ HAMILTONCQUNTY __ __ __ _ MONITORING PERIQ
YEAR | MQ | DAY Year | Mo | pay
NO DISCHARGE [ |
- Di i From| 02 | 06 | 01 To| 02 | 06 | 30
ATIN: Diedre 8. Nida NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY | SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

TEMPERATURE - C, RATE OF SAMPLE Kk ok k kK PP - Fokdokok kR ok ek e ek 0.1 0 30/ 30 CALCTD
CHANGE MEASUREMENT : (62)
82234 1 0 O DEGC
EFFLUENT GROSS VALUE ] /HR
TEMP. DIFF. BETWEEN SAMP. & SAMPLE bbbk bbbl " b bbbl 1.9 0 | 30/30 | CALCTD

MEASUREMENT : 04)

UPSTRM DEG.C

00016 1 S O©
EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

BORON, TOTAL

01022 1 0 O
EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

“SAMPLE
MEASUREMENT

*kkhkkkhk

dkokk ok kkk

*¥

a9

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER  |I Centify under penalty of law that this document and alf aftachments were prepared under my - ~ TELEPHONE DATE

direction or supervision in accordance with a system designed to assure that qualified personnel (94[ |

Richard T. Purcell property gather and evaluate the information submitted. Based on my inquiry of the parson or /LL ~ |
persons who manage the system, or those persons directly responsible for gathering the H :

. . . information, the information submitted is , 10 the best of my knowledge and belief, true, accurate, Environmental Supervisor 423 843-6700 02 07 i1

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

including the possibility of fina and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO | DAY

TYPED OR PRINTED CODE

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

CCW data for June 2002 is attached.

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 2 of 2




CCW Data for June 2002

CCW CHANNEL
DATE EXTRACTABLE PETROLEUM HYDROCARBONS COMMENTS
(mg/L)
June 4, 2002 <05
CCW TRENCH DISCHARGE
DATE EXTRACTABLE PETROLEUM HYDROCARBONS COMMENTS
(mg/L)
June 4, 2002 0.6

Page 1



PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Differant) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name,_ _T\Q\;S.E_Q.EO_YA_HEU_‘_:@_AE&AET_ o DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _BOX2000 _ _
— — __ _(NTEROFFICESB-2AY__ __ __ _ _ TN0026450 101 T F - FINAL
— _SODDY-DAISY  __ IN37384 PERMIT NUMBER DISCHARGE NUMBER | DIFFUSER DISCHARGE

Eacility_ _TVA - SEQUOYAH NUCIEARPIANT _
Location HAMILTONCOQUNTY MONITQRING PERIO EFFLUENT

YEAR MO DAY YEAR MQ DAY

“** NO DISCHARGE ]
ATIN: Diedre B. Nida From| 02 | 04 | 01 ] To| 02 | 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

IC25 STATRE 7DAY CHR SAMPLE Prr—— ke o >100 ok EREREAR 0 1/91 |COMPOS
CERIODAPHNIA MEASUREMENT (23)

TRP3B 1 0 O
EFFLUENT GROSS VALUE

1C25 STATRE 7DAY CHR
PIMEPHALES

TRP6C 1 0 O
EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

*hAd

ok

dedkok

Hhkhkkkhkkk

*h kR kA K

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER | Certify under penalty of law that this document and all attachments were prepared under my R * TELEPHONE DATE
diraction or supervision in accordance with a system designed to assure that qualified personnel - —_—
Richard T. Purcell property gather and evaluate the information submitted. Based on my inguiry of the person or /(,é -
persons who manage the system, or those persons directly responsible for gathering the i 1
Site Vice Presi information, the information submitted is , to the best of my knowiedge and belief, trug, aceurate, Environmental Supervisor 423 843-6700 02 07 11
ite Vice President and complete. | am aware that there are significant penalties for submitting false information, SIGNATURE OF PRINCIPAL EXECUTIVE
including the possibility of fine and imprisonment for knowing viotations. AR
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT 2 ()E:F NUMBER YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here)
Toxicity was sampled from 5/5/02 to 5/10/02. The report is attached.
EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1




PERMITTEE NAME/ADDRESS  (include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Nome_ _TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBRL01) OME No. 2040-0004
Address _BOX2000 __ _
o __ _(NTEROFFICESB-28Y _ TN0026450 103 G F - FINAL
—— ___SODDY-DAISY _ IN37384 _ __ _ _ PERMIT NUMBER DISCHARGE NUMBER | LOW VOL. WASTE TREATMENT POND
Facility  _ TVA - SEQUOYAH NUCIEARPIANT
Location _HAMITON.CQUNTY _ MONITORING PERIQ) EFFLUENT
YEAR MO DAY YEAR MO DAY
*** NO DISCHARGE
ATIN: Diedre B. Nida From|{ 02 | 06 | 01 To| 02 | 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 ARKKK*HK KAk kkk kK . *hKkhkkkK 12/ 30 GRAB
MEASUREMENT 7.2 8.7 12) 0 /

00400 1 0 O
EFFLUENT GROSS VALUE

SOLIDS, TOTAL SUSPENDED

00530 1 0 O
EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

OIL AND GREASE

00556 1 0 O
EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

FLOW, IN CONDUIT OR THRU
TREATMENT PLANT

50050 1 0 O
EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

(26)

LBS/DY

(26)

LBS/DY

(03)

KAk khkkk 8

MG/L

ag | 0

GRAB

KRAXKKRKK

<5

OA AlL

MG/L

(a9

hkkkhkkok Aok okokdkok ok AEXKKKKKRK

St
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |} Centity under penalty of taw that this document and alf attachments were prepared under my -~ 7] TELEPHONE DATE

direction or supervision in accordance with a system designed to assure that qualitied personnet M _ / !1'

Richard T. Purcell properly gather and evaluate the information submitted. Based on my inquiry of the person or ’
persons who manage the system, or those persons directly responsible for gathering the : i

Site Vi id information, the information submitted is , to the best of my knowledge and belief, true, accurate, Environmental Supervisor 423 843-6700 02 07 11

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

including the possibility of fine and imprisonment for knowing violations.
REA
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT (A:ODF NUMBER YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here)
EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1




PERMITTEE NAME/ADDORESS  (Include Facility Name/Location if Different)

TVA - SEQUOYAH NUCLEAR PLANT

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

DISCHARGE MONITORING REPORT (DMRA) MAJOR
(SUBR 01)
TN0026450 107 G F - FINAL
PERMIT NUMBER DISCHARGE NUMBER

Form Approved.

OMB No. 2040-0004

METAL CLEANING WASTE POND

Location _HAMILTONCOUNTY _ _ _ MONITORING PERIO EFFLUENT
YEAR | MO | DAY YEAR | MO | DAY - e
: *** NO DISCHARGE ‘
. ; From| 02 | 06 | 01 To] 02 | 06 | 30
ATIN: Diedre B. Nida NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |rreEQUENCY | SAMPLE
EX OFf TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

PH SAMPLE - ok dekokokok ok . hok ok kel ke

MEASUREMENT (12)
00400 1 0 O i su
EFFLUENT GROSS VALUE ; : MINIMUM
PHOSPHORUS, TOTAL (AS P) SAMPLE HERRKERE v kR AR ko kAk

MEASUREMENT (19
00665 1 0 O MG/L
EFFLUENT GROSS VALUE o
SOLIDS, TOTAL SUSPENDED SAMPLE Akkkk kKA Khkkhkhd "~ khkkFxhkh dkodokodokkok

MEASUREMENT 19
00530 t 0 O MG/L
EFFLUENT GROSS VALUE .
OIL AND GREASE SAMPLE ddkkkhkkk AkkkkkRk Ik N

MEASUREMENT (19)
00556 1 0 © MG/L
EFFLUENT GROSS VALUE
COPPER’ TOTAL (As CU) SAMPLE dkokok koo ok *ERKNAKK "~ Kook kK kk Kkkhkhokk

MEASUREMENT (19)
01042 1 0 © MG/L
EFFLUENT GROSS VALUE _ Ly .
|RQN’ TOTAL (AS FE) SAMPLE Ak kkkk kK kokdkokokkokok (22222214

MEASUREMENT
01045 1 0 O
EFFLUENT GROSS VALUE
FLOW, IN CONDUIT OR THRU SAMPLE kbbb hkkdkk
TREATMENT PLANT MEASUREMENT
50050 1 0 O
EFFLUENT GROSS VALUE

i i %
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Centify under penalty of law that this document and all attachments were prepared under my - y v TELEPHONE DATE

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

Richard T. Purcell properly gather and evaluate the information submitted. Based on my inquiry of the person or M v k
parsons who manage the system, or those persons directly responsible for gathering the i :

. . id information, the information submitted is , to the best of my knowledge and belief, true, accurats, Environmental Supervisor 423 843-6700 02 07 11

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

including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY

TYPED OR PRINTED CONF

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

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1




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

Nome,__ _T\_@;SEQE()_Y&*E%L_E.AEEAET _ DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _BOX2000 __ __ _ _
—  _ _(NTEROFFICESB2AY_ _ _ _ __ _ _ — —— ‘ TN0026450 110 G F - FINAL
—— — _SODDY-DAISY _ INJ37384_ _ _ _ _ PERMIT NUMBER DISCHARGE NUMBER | RECYCLED COOLING WATER
Focility | _TVA - SEQUOYAHNUCLEARPLANT
Location_HAMITONCOUNTY MONITORING PERIO) EFFLUENT
YEAR | MO DAY YEAR | MO DAY,
*** NO DISCHARGE -X i
ATIN: Diedre B. Nida From{ 02 | 06 | 01 | To| 02 | 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 Skkkkokkk ok kkokokok ok - FT T T 2T
MEASUREMENT (12)
00400 1 0 0 SuU
EFFLUENT GROSS VALUE Sl MINIMUM _
SOLIDS, TOTAL SUSPENDED SAMPLE bbb . ekekek ek ek el
MEASUREMENT a9
00530 1 0 0 MG/L
EFFLUENT GROSS VALUE _ ‘
OIL. AND GREASE SAMPLE arara—— hkkkkokoh . . I R
MEASUREMENT 9
00556 1 0 0 ko MG/L
EFFLUENT GROSS VALUE . e \
COPPER, TOTAL (AS CU) SAMPLE *RKK A KKK " ook ek *hkkk KKKk
¢ | MEASUREMENT a9
01042 1 0o 0 i MG/L
EFFLUENT GROSS VALUE : :
|RON, TOTAL (AS FE) SAMPLE Wk ok ke h kN *hkkkkkk : . HRKEAKKK dokkkdodokk
MEASUREMENT : 9
01045 1 0 0 e MG/L
EFFLUENT GROSS VALUE o _ \
PHOSPHORUS, TOTAL (AS P) SAMPLE Pra—— P - Pr—
MEASUREMENT 19
00665 1 0 0 bl MG/L
EFFLUENT GROSS VALUE : :
FLOW, {N CONDUIT OR THRU SAMPLE AERKKKRKK dek ke dokkokok KERK KK KK .
TREATMENT PLANT MEASUREMENT (03) '
50050 1 0 O ERN
EFFLUENT GROSS VALUE .
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 accardance with a system designed 10 assure that quatified personnel (.j
Richard T. Purcell properly gather and evaluate the information submitted. Based on my inquiry of the person or y /(/é -
persons who manage the system, or those persons directly responsible for gathering the : :
Site Vice Presi . information, the information submitted is , o the best of my knowledge and belief, true, accurate, Environmental Supervisor 423 843-6700 02 07 11
ite Vice President and complete. | am awara that there are significant penalties for submitting false information, SIGNATURE OF PRINCIPAL EXECUTIVE
including the possibility of fine and imprisonment tor knowing violations.
TYPED OR PRINTED QOFFICER OR AUTHORIZED AGENT ?’({)E[; NUMBER YEAR| MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here)
No Discharge this Period

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




PERMITTEE NAME/ADDRESS (include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)  MAJOR Form Approved.
Nome__TVA - SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORY DMR) o OME No. 2040-0004
Addiess _BOX2000 _ .
o _(NTERQFRICESB-2AY_ _ _ __ _ TN0026450 116 G F - FINAL
— — —.SODDY-DAISY __ IN37384 __ _ PERMIT NUMBER ISCHARGE NUMBER | BACKWASH
Facility | _TVA - SEQUOYAH NUCIEARPIANT
Location HAMIUTONCQUNTY _ _ ONITORING PERIQ EFFLUENT
YEAR MO DAY YEAR MO DAY,
“** NO DISCHARGE i
ATIN: Diedre B. Nida From| 02 | 06 | 01 Tol 02 | 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 (SEVER! SAMPLE kkkkkkok *REEK KKK Hkkkk kR KAk KRk 1/30 VISUAL
( ™ MEASUREMENT . 0 @) |0 /
01345 1 0 O b PASS=0
EFFLUENT GROSS VALUE FAIL=1
SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Centity under penalty of law thal this docurnent and all attachments were prepared under my -~ - TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel &/\..(7
Richard T. Purcell property gather and evaluate the information submitted. Based on my inquiry of the person or /(-L ~
persons who manage the system, or those persons directly responsible for gathering the : i
Site Vice Presi information, the information submitted is , to the best of my knowledge and belief, true, accurate, Environmental Supervisor 423 843-6700 02 07 11
ite Vice President and complete. | am aware that there are significant penalties for submitting false information, SIGNATURE OF PRINCIPAL EXECUTIVE
including the possibility of fine and imprisonment for knowing viotations. AREA
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT (“OEDF NUMBER YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here)
Operations is required once per shift to perform visual inspections.
EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1




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

Nome__ _TVA - SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMA) (SUBR 01) OMB No. 2040-0004

CowsromcesaA__ TN0026450 117 G_| F-FNAL
—— —_SODDY-DAISY __IN37384 _ _ _ __ __ _ __ ' PERMIT NUMBER DISCHARGE NUMBER | BACKWASH
Focilitv  _TVA - SEQUOYAH NUCLEARPLANT EFFLUENT
Location_HAMILTONCOQUNTY MONITORING PERIO N
YEAR | MQ DRAY YEAR | MO DAY
: *** NO DISCHARGE b
ATIN: Diedre B. Nida From{ 02 | 06 | 01 | To| 02 | 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
DEBRIS, FLOATING (SEVERI SAMPLE FEAKK KKk Fhkdkkkk - foladaiehabatel Fhkkkkkk 1730 VISUAL
( ™ MEASUREMENT 0 (00) 0 /
01345 1 0 0 ‘| PASS=0
EFFLUENT GROSS VALUE FAIL=1
SAMPLE
MEASUREMENT
SAMPLE
MEASUREMENT
SAMPLE
MEASUREMENT
SAMPLE
MEASUREMENT
TSAMPLE
MEASUREMENT
) SAMPLE\
MEASUREMENT
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 CQ/\«(
Richard T. Purcell properly gather and evaluate the information submitted. Based on my inquiry of the person or /L/Q -
persons who manage the system, or those persons directly responsible for gathering the : f
ite Vice Presi information, the information submitted is , to the best of my knowledge and belief, true, accurate, Environmental Supervisor 423 843-6700 02 Q7 11
Site Vice President and complete. | am aware that there are significant penalties for submitting false information, SIGNATURE OF PRINCIPAL EXECUTIVE
including the possibility of fine and imprisonment for knowing viotations.
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT (}i?)EI?F NUMBER YEAR| MO | DAY

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

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




PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) pMAJOR Form Approved.
Nome J\.LA;S_E_QEO_Y&*E%L_E_AEPLAET_. o DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address BOX2000 __
. __ _(NTEROFFICESB2AY _ __ TN0026450 1 1 8 G F - FINAL
. _SODDY-DAISY _ IN37384__ PERMIT NUMBER DISCHARGE NUMBER | WASTEWATER & STORM WATER
Focliitv. _TVA - SEQUOYAH NUCLEARPIANT . __ EFFLUENT
location_ HAMILTONCQUNTY __ MONITORING PERIOD
YEAR MO DAY YEAR MO DAY
*** NO DISCHARGE
. ) From| 02 | 06 | 01 To| 02 | 06 | 30
ATIN: Diedre B. Nida NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

OXYGEN, DISSOLVED (DO} SAMPLE b s hdkkkkk " kK hbodbd

MEASUREMENT a9
00300 1 0 0 e MG/L
EFFLUENT GROSS VALUE Y
SOL'DS, TOTAL SUSPENDED SAMPLE dokokkokdok ok dokkkk ok kk " *kk KKk hkk de ok kk ok Ak .

MEASUREMENT (19)
00530 1 0 0 bkl MG/
EFFLUENT GROSS VALUE Seon ; )
SOL'DS, SEﬂLEABLE SAMPLE Kk kkkkkk *kkkhkhkhk " Kk kkhkkhRk *kkkkkxKh

MEASUREMENT (25)
00545 1 0 0 b ML/L
EFFLUENT GROSS VALUE _ ‘M
FLOW, IN CONDUIT OR THRU SAMPLE KARERA KK ko kok ok Fh KA KhK .
TREATMENT PLANT MEASUREMENT (03)
50050 1 0 O MGD

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT
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June 26, 2002
Diedre B. Nida, SB 2A-SQN

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

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

Outfall 101 samples collected May 5-10, 2002, showed no toxic effects to fathead minnows or
daphnids. The resulting ICys values, for both species, were > 100 percent. Exposure of fathead
minnows to intake samples resulted in no significant differences from controls during this study
period, although intake minnow survival was only 68 percent. Daphnid reproduction was
significantly different from control based on results from the Homoscedastic t-Test.

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

Call me at (256) 386-2755 if you have any questions or comments following your review of the
report ) J T P Worem o Seeaen A m e g e -

Cynthia L. Russell

Biologist

Environmental Engineering Services- West
CEB 3A-M

Attachment
cc (Attachment):

Files, ER&TA, CEB 1B-M
SQN May 2002m



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION/EXECUTIVE SUMMARY

1) Facility/Discharger: Sequoyah Nuclear Plant/TVA Report Date: June 26, 2002

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

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

5) Design Flow (MGD): 3,266

6) Receiving Stream: Tennessee River (TRM 483.6)

7) - 1Q10: 2,992.4

8) Outfall Tested: 101 9) Dates Sampled: May 5-10, 2002

10) Average flow on day(s) sampled (MGD): 851, 869, 875

11) Pertinent site conditions: No unusual conditions reported. *

12) Test Dates: May 7-14, 2002 13) Test Type: Short-term Chronic-definitive

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

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

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

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

17) Test Results (%): Outfall 101: Pimephales promelas: IC;s > 100
Ceriodaphnia dubia: 1Cys > 100

UV treated Outfall 101: Pimephales promelas: 1Cys > 100

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

20) Consultant/Testing Lab Name: Environmental Testing Solutions, LLC

2 1) Lab Contact: Jim Sumner 22) Phone #: (828) 862-8193
TVA Contact: Cynthia L. Russell Phone #: (256) 386-2755

*Production/operation data will be provided upon request.



22) Notes: Outfall 101 samples collected May 5-10, 2002, showed no toxic effects to fathead
minnows or daphnids. The resulting IC,s values, for both species, were > 100 percent.
Exposure of fathead minnows to intake samples resulted in no significant differences from
controls during this study period, although intake minnow survival was only 68 percent.
Daphnid reproduction was significantly different from control based on result of the
Homoscedastic t-Test.

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

METHODS SUMMARY

Samples
1) Sampling Point: Qutfall 101, Intake

2) Sample Type: Composite

3) Sample Information:

1 Sample Date/Time Date/Time Arrival Initial Date/Time
ID Collected Received Temp. TRC* Used
(MM/DD/YY Time) (MM/DD/YY Time) | (°C) | (mg/L) | (MM/DD/YY Time)

05/05/02 1450 to : 05/07/02 1458

101 05/06/02 1350 05/07/02 1155 0.3 <0.10 05/08/02 1450

05/05/02 1509 to 05/07/02 1458

Intake 05/06/02 1409 05/07/02 1155 03 | <0.10 05/08/02 1450

05/07/02 1225 to ; 05/09/02 1446

101 e 12 05/09/02 1112 0.3 <0.10 o oon 1440

05/07/02 1241 to 05/09/02 1446

Intake s 1141 05/09/02 1112 03 | <0.10 1003 1440

05/11/02 1511

101 08/5(;?’00/3213?;? 05/11/02 1145 18" | <0.10 05/12/02 1518

05/13/02 1514

05/11/02 1511

Intake 039%%;3;;0 05/11/02 1145 18 | <0.10 05/12/02 1518

05/13/02 1514

*Total residual chlorine.
tCollected in two 2.5-gallon cubitainers. Temperature was measured in each cubitainer upon arrival.



4) Samp'le manipulation:

Non-treated samples (compliance test) from Outfall 101 and Intake were warmed to test
temperature (25.0 £1.0°C) in a warm water bath.

Aliquots of Outfall 101 and intake samples used for the side by side UV treated fathead
minnow test were warmed to 24°C in a warm water bath and held in a 40 Watt Rainbow
Lifeguard UV Sterilizer for 2 minutes, prior to exposure of test organisms.

Test Organisms

Pimephales promelas Ceriodaphnia dubia
1) Source: Aquatic BioSystems, Inc. In-house culture
2) Age: 23.0-26.5 hours < 24 hours

Test Method Summary (See Appendix A for additional information)

Pimephales promelas Ceriodaphnia dubia
1) Test Conditions Static, renewal Static, renewal
'2) Test Duration 7 days Until at least 60% of control
females have 3 broods
3) Dilution/Control Moderately Hard Moderately Hard
Water Synthetic Water Synthetic Water
4) Number Replicates 4 10
5) Animals per Replicate 10 1
6) Test Initiation: (Date/Time)
Outfall 101 05/07/02-1458 EDT 05/07/02-1249 EDT
UV Treated Outfall 101 05/07/02-1600 EDT
7) Test Termination: (Date/Time)
Outfall 101 05/14/02-1409 EDT 05/14/02-1300 EDT
UV Treated Outfall 101 05/14/02-1436 EDT
8) Test Temperature: Outfall 101: Mean =24.5 °C Mean = 24.7°C
(24.2-25.1°C) (24.2-25.4°C)
Test Temperature: UV-Treated Outfall 101:  Mean = 24.5°C
(24.2-25.3°C)



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

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



TOXICITY TEST RESULTS (See Appendix C for Bench Sheets)

1) Results of a Pimephales promelas Chronic/7-d Toxicity Test
(Genus) (Species) (Type/Duration)
Conducted 05/07/02  05/14/02 Using Effluent From Outfall 101.
(mm/dd/yy) (mm/dd/yy) (number)
Percent Surviving

Test Solutions (time intervals used - days)

1 2 3 4* h) ] 7
Control 100 100 100 100 100 100 98
10.98% Effluent 100 98 95 95 95 95 95
22% Effluent 100 95 95 95 95 95 95
43.9% Effluent 100 100 100 100 100 98 98
72% Effluent 100 100 100 100 100 98 98
100% Effluent 100 98 98 98 98 98 977
Intake 100 100 100 -9 88 75 68
*96-Hour LCsp Value: > 100% Calculated TU Estimates: i <1.0TUa
95% Confidence Limits: Permit Limit: 1.0 TUa
Upper Limit NA
Lower Limit NA

IC25 Mean Dry Weight (mg)
Test Solutions (Replication)
1 2 3 4 Mean

Control 0.448 0.476 0.405 0.432 0.440
10.98% Effluent 0.562 0.361 0.557 0.502 0.496
22% Effluent 0.497 0.463 0.353 0.472 0.446
43.9% Effluent 0.583 0.448 0.406 0.552 0.497
72% Effluent 0.421 0.486 0.519 0.507 0.483
100% Effluent 0.546 0.624 0.492 0.536 0.549
Intake 0.478 0.389 0.125 0.463 0.364
1C;5 Value: > 100% Calculated TU Estimates: T<1.0 TUc
95% Confidence Limits: Permit Limit: 1.0 TUc
Upper Limit = N/A
Lower Limit = N/A

" One fish was lost during termination. The test concentration was initiated with 39 fish instead of 40 for
statistical purposes.
TUa = 100/L.Cso: TUc = 100/ ICs



TOXICITY TEST RESULTS

2) Results of a Ceriodaphnia dubia Chronic/ 3-brood Toxicity Test
(Genus) (Species) (Type/Duration)
Conducted 05/07/02  05/14/02 Using Effluent From Outfall 101.
(mm/dd/yy) (mm/dd/yy) (number)
Percent Surviving
Test Solutions (time intervals used - days)
1 2 3 4* 3 6 7

Control 100 100 100 100 100 100 100
6.25% Effluent 100 100 100 100 100 100 100
12.5% Effluent 100 100 100 100 100 100 100
25% Effluent 100 100 100 100 100 100 100
50% Effluent 100 100 100 100 100 100 100
100% Effluent 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100
*96-Hour LCsq Value: > 100% Calculated TU Estimates: T<1.0 TUa

95% Confidence Limits Permit Limit: 1.0 TUa

Upper Limit = NA

Lower Limit = NA

- Reproduction (#young/female/7 days) Data
Test Solutions Replicates
1 2 3 4 5 6 7 8 9 10 | Mean

Control 25 28 31 32 24 26 25 25 29 31 || 276
10.98% Effluent 26 28 28 29 29 31 27 26 32 30 | 286
22% Effluent 26 3t 26 32 29 31 30 27 25 28 || 285
43.9% Effluent 25 28 26 31 29 34 28 28 30 31 | 29.0
72% Effluent 27 26 30 27 3 27 27 30 32 34 | 291
100% Effluent 30 31 28 30 28 29 33 33 33 32 | 309
Intake 30 22 24 21 15 14 23 18 26 27 ) 220
IC,5 Value: > 100% Calculated TU Estimates: T < 1.0 TUc

95% Confidence Limits: Permit Limit: 1.0 TUc

Upper Limit = N/A

Lower Limit = N/A
"TUa = 100/LCso: TUc = 100/ ICy;s

REFERENCE TOXICANT TEST RESULTS (See Appendixes A and D)
Species Date Time | Duration | Toxicant Results (IC3s5)
Pimephales promelas | 05/07/02 1538 7-days KCl 544.6 mg/L (ICys)
Ceriodaphnia dubia 05/07/02 1220 7-days NaCl 1049.2 mg/L (IC»s)




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

3) Results of a Pimephales promelas
(Genus) (Species)

Conducted 05/07/02 05/14/02

Chronic/7-d
(Type/Duration)

Using Effluent From Outfall 101, UV treated

Toxicity Test

(mm/dd/yy) (mm/dd/yy) (number)
Percent Surviving

Test Solutions (time intervals used - days)

1 2 3 4* 5 6 7
Control 100 100 100 100 100 98 98
10.98% Effluent 100 100 100 100 100 95 95
22% Effluent 100 100 100 100 100 100 100
43.9% Effluent 100 100 100 100 100 100 100
72% Effluent 100 100 100 100 100 100 100
100% Effluent 100 100 100 100 100 98 98
Intake 100 100 100 100 100 100 100
*96-Hour LCsp Value: > 100% Calculated TU Estimates: T< 1.0 TUa
95% Confidence Limits: Permit Limit: 1.0 TUa
Upper Limit NA
Lower Limit NA

1C25 Mean Dry Weight (mg)
Test Solutions (Replication)
1 2 3 4 Mean

Control 0.494 0.446 0.475 0.479 0473
10.98% Effluent 0.377 0.477 0.487 0.336 0.419
22% Effluent 0.504 0.484 0.508 0.541 0.509
43.9% Effluent 0.512 0.516 0.493 0.613 0.533
72% Effluent 0.458 0.480 0.440 0.443 0.455
100% Effluent 0.474 0.480 0.420 0.520 0473
Intake 0.477 - 0436 0.447 0.496 0.464

ICys Value: > 100%

95% Confidence Limits:
Upper Limit = N/A
Lower Limit = N/A

Calculated TU Estimates: T < 1.0 TUc

Permit Limit: N/A

TUa = 100/LCs: TUc = 100/ ICys

REFERENCE TOXICANT TEST RESULTS (See Appendixes A and D)

Species Date Time | Duration | Toxicant Results (ICss)
Pimephales promelas
UV- Treated 05/07/02 1538 7-days KCl 536.7 mg/L (ICss)




SUMMARY/CONCLUSIONS

Outfall 101 samples collected May 5-10, 2002, showed no toxic effects to fathead minnows or
daphnids. The resulting IC,s values, for both species, were > 100 percent. Exposure of fathead
minnows to intake samples resulted in no significant differences from controls during this study
period, although intake minnow survival was only 68 percent. Daphnid reproduction was
significantly different from control based on result of the Homoscedastic t-Test.

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

WET tests for this effluent.



Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1) Pimephales promelas

Tests were conducted according to EPA/600/4-91/002 (July 1994) using four replicates, each
containing ten test organisms, per treatment. Test vessels consisted of 400-mL polypropylene
beakers, each containing 250-mL of test solution.

2) Ceriodaphnia dubia

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

DEVIATIONS/MODIFICATIONS TO TEST PROTOCOL

1) Pimephales promelas
None

2) Ceriodaphnia dubia
None

DEVIATIONS/MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST ORGANISMS

1) Pimephales promelas
None
2) Ceriodaphnia dubia

None



PHYSICAL AND CHEMICAL METHODS

1

2)

3)
4)
3)

6)

7
8)
9

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

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

Temperature was measured using EPA Method 170.1.
Dissolved oxygen was measured using EPA Method 360.1.
The pH was measured EPA Method 150.1.

Conductance was measured EPA 120.1.

Alkalinity was measured using EPA 310.1.

Hardness was measured EPA Method 130.2.

Total residual chlorine was measured using EPA 330.5.

QUALITY ASSURANCE

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

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

1) Test Type: 7-day chronic tests with results expressed as IC,s values in g KCI.

2) Standard Toxicant: Potassium Chloride (KCl crystalline).

3) Dilution Water Used: Moderately hard synthetic water.

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

REFERENCES

1) NPDES Permit No. TN0026450.
2) Lewis,P.A,D.J . Klemm, J. M. Lazorchak, T. J. Norberg-King, W. H. Peltier, M. A. Heber.

Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters
to Freshwater Organisms, EPA/600/4-91/002 (July 1994).

3) Methods for Chemical Analysis of Water and Wastes, EPA/600/4-79/020 (March 1983).
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Sequoyah Nuclear Plant Biomonitoring
May 7-14, 2002

Appendix B

Diffuser Discharge Concentrations of Total Residual Chlorine,

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

And

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



Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of Chemicals
Used to Control Growth of Microbiologically Induced Bacteria and Asiatic Clams,
During Toxicity Test Sampling,
March 12, 1998-May 10, 2002

Date

2| Towerbrom | ‘P PCL-401
mg/L TRC mg/L
Copolymer

03/12/1998 - -
03/13/1998 - -
03/14/1998 - -
03/15/1998 - -
03/16/1998 - -
03/17/1998 - -
03/18/1998 - -
09/08/1998 - 0.005
09/09/1998 - 0.011
09/10/1998 - 0.021
09/11/1998 - 0.019
09/12/1998 - 0.015
09/13/1998 - 0.015
09/14/1998 - 0.015
02/22/1999 - -
02/23/1999 - -
02/24/1999 - -
02/25/1999 - -
02/26/1999 - -
02/27/1999 - -
02/28/19991 : - -
08/18/1999.- 0.015 0.024
08/19/1999 0.012 0.024
08/20/1999| - 0.023 0.024
08/21/1999 0.022 0.024
08/22/1999 0.022 0.024
08/23/1999 0.025 0.024
08/24/1999 0.016 0.023




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

March 12, 1998-May 10, 2002

Date | Towerbrom | PCL-401 Cuprostat-
mg/L TRC mg/L
’ Copolymer
01/31/2000} <0.002 0.009
02/01/2000| 0.011 0.028
02/02/2000| 0.028 0.009
02/03/2000f 0.008 0.009
02/04/2000} 0.006 0.009
02/05/200 < 0.002 0.009
02/06/2000 <0.002 0.009
07/26/2000{ <0.0057 0.019
07/27/2000; 0.019 0.019
07/28/2000} 0.0088 0.018
07/29/2000} < 0.0088 0.019
07/30/2000§ <0.0076 0.019
07/31/2000) <0.0152 0.019
08/01/2000 <0.0141 0.019
12/11/2000} 0.0143 0.020
12/12/2000{ 0.0092 0.020
12/13/2000 <0.0120 0.020
12/14/2000 <0.0087 0.020
12/15/2000 0.0120 0.020
12/16/2000j: <0.0036 0.020
12/17/20001 <0.0036 0.020
08/26/2001 | 0.017 0.021
08/27/2001 <0.0096 0.021
08/28/2001] <0.0085 0.021
08/29/2001 | <0.0094 0.020
08/30/2001 <0.0123 0.021
08/31/2001 | <0.005 0.020
11/25/2001 | <0.0044 -
11/26/2001} <0.0119 0.02
11/27/2001§ 0.0137 0.019
11/28/2001 <0.0089 0.019
11/29/2001| 0.0132 0.02
11/30/2001 | < 0.0043 0.02
12/09/2001}. <0.0042 -
12/10/2001§; <0.0042 -
12/11/2001 | <0.0104 -
12/12/2001 0.0128 0.02
12/13/2001¢ <0.0088 0.02
12/14/2001] 0.0134 0.02




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

March 12, 1998-May 10, 2002

Date " Towerbrom |7 PCL-401
mg/L TRC mg/L
Copolymer
1/02/2002 <0.0079 0.02
1/03/2002 <0.0042 0.014
1/04/2002 0.0124 0.014
1/05/2002 <0.0042 -
1/06/2002 |- <0.0042 -
1/07/2002 |- <0.0089 0.014
2/24/2002 | <0.004 -
2/25/2002 <0.004 0.023
2/26/2002 0.0143 0.023
2/27/2002 <0.0041 0.023
2/28/2002 < 0.0041 0.008
3/01/2002 <0.0041 0.008
5/05/2002 <0.0070 -
5/06/2002 <0.0106 0.02
5/07/2002 <0.0154 0.02
5/08/2002 <0.0150 0.019
5/09/2002 <0.0122 0.02
5/10/2002 <1.0189 0.019




PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Sequoyah Nuclear Plant Effluent (SQN),
Outfall 101, May 5-14, 2002

Temperature Dissolved Oxygen pH Conductance | Alkalinity | Hardness | Total Residual
Test/ Initial Final Initial Final Initial Final Initial Chlorine
Sample ID (°C) (°C) (mg/L) (mg/L) S.U. S.U. (umhos) mg/L CaCOs én%:/IC; (mg/L)
alls
Fathead/ 24.5 24.5 7.9 7.1 8.25 7.84 313 64 87 -
Control (24.3-24.6) (24.3-24.9) | (7.8-8.0) | (6.4-7.7) | (8.23-8.27) | (7.54-8.10) (298-321) (63-65) (82-89)
Fathead/ 24.5 24.5 7.9 7.1 8.25 7.80 297 - - -
10.98 % (24.3-24.8) (24.2-24.8) | (7.8-8.1) | (6.2-7.6) | (8.23-8.27) | (7.44-8.11) (287-305)
Fathead/ 24.6 24.5 8.0 6.9 8.23 7.76 281 - - -
22 % (24.2-24.8) (24.3-24.9) | (7.8-8.1) | (6.3-7.6) | (8.20-8.26) | (7.53-8.02) (269-289)
Fathead/ 24.5 24.5 8.1 VA 8.19 - 7.84 250 - - -
43.9 % (24.2-24.8) (24.3-24.9) | (7.9-8.2) | (6.5-8.0) | (8.13-8.24) | (7.62-8.04) (241-257)
Fathead/ 24.6 24.5 8.1 7.0 8.15 7.79 211 - - -
72 % (24.2-25.0) (24.3-24.9) | (7.9-8.2) | (6.5-7.5) | (8.06-8.21) | (7.62-8.04) (203-216)
Fathead/ 24.6 24.5 8.2 7.2 8.08 7.80 170 -58 75 <0.10
100 % (24.3-25.1) (24.2-24.9) | (8.0-8.4) | (6.5-7.6) | (7.93-8.18) | (7.65-8.04) (165-175) (57-59) (72-76) (<0.10-<0.10)
Fathead/ 24.6 24.5 8.3 7.1 8.11 7.91 171 60 74 <0.10
Intake (24.4-25.1) (24.2-24.9) | (8.1-8.4) | (6.6-7.7) | (7.99-8.18) | (7.67-8.22) (165-173) (58-61)  (72-76) (<0.10-<0.10)
Daphnid/ 244 24.6 7.9 8.1 8.25 8.27 313 64 87 -
Control (24.2-24.7) (24.4-249) | (7.8-8.0) | (7.9-8.4) | (8.23-8.27) { (8.18-8.38) (298-321) (63-65) (82-89)
Daphnid/ 24.6 24.6 7.9 8.0 8.25 8.27 297 - - -
10.98 % (24.3-25.0) (24.3-25.1) | (7.8-8.1) | (7.9-8.3) | (8.23-8.27) | (8.19-8.39) (287-305)
Daphnid/ 24.7 247 8.0 8.0 8.23 8.27 281 - - -
22 % (24.3-25.1) (24.3-25.1) | (7.8-8.1) | (7.9-8.3) | (8.20-8.26) | (8.18-8.38) (269-289)
- Daphnid/ 24.7 24.7 8.1 8.1 8.19 8.26 250 - - -
43.9% (24.4-25.1) (24.4-25.1) | (7.9-8.2) | (7.9-8.4) | (8.13-8.24) | (8.18-8.37) (241-257)
Daphnid/ 24.8 24.7 8.1 . 8.1 8.15 8.30 211 - - -
72% (24.4-25.3) (24.4-25.0) | (7.9-8.2) | (7.9-8.3) [ (8.06-8.21) | (8.18-8.42) (203-216)
Daphnid/ 24.8 24.6 8.2 8.2 8.08 8.33 170 58 75 <0.10
100 % (24.3-254) (24.4-25.1) | (8.0-8.4) | (8.0-8.4) | (7.93-8.18) | (8.18-8.50) (165-175) (57-59) (72-76) (<0.10-<0.10)
Daphnid/ 24.6 24.6 8.3 8.2 8.11 8.27 171 60 74 <0.10
Intake (24.3-24.8) (24.4-25.1) | (8.1-8.4) | (7.8-8.6) | (7.99-8.18) | (8.15-8.54) | (165-173) (58-61) (72-76) (<0.10-<0.10)




PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas Test, Sequoyah Nuclear Plant (SQN),
UV Treated Outfall 101 and Intake Samples, May 7-14, 2002

Temperature Dissolved Oxygen pH Conductance | Alkalinity | Hardness | Total Residual
Test/ . Initial Final Initial Final Initial Final Initial Chlorine
Sample ID (°0) (°C) (mg/L) (mg/L) S.U. S.U. (umhos) mg/L CaCOs (;n?:% (mg/L)
alUs
Fathead/ 245 24.5 8.0 - 7.2 8.23 7.87 307 64 87 -
Control (24.3-24.7) (24.3-24.8) | (7.9-8.2) | (6.5-7.8) | (8.18-8.27) | (7.49-8.12) (296-315) (63-65) (82-89)
Fathead/ 24.6 24.5 - 8.0 7.1 8.22 7.87 292 - - -
10.98 % (24.3-24.8) (24.2-24.8) | (7.9-82) | (6.1-7.8) | (8.17-8.28) | (7.48-8.12) (287-300)
Fathead/ 24.6 24.5 7.9 7.2 8.20 7.89 277 - - -
22 % (24.3-25.0) (24.2-24.8) | (7.7-8.1) | (6.5-7.8) | (8.16-8.25) | (7.45-8.10) (270-283)
Fathead/ 24.6 24.5 7.9 7.2 8.18 7.83 247 - - -
439 % (24.3-25.1) (24.2-24.8) | (7.7-8.2) | (6.4-7.7) | (8.12-8.24) | (7.43-8.10) (240-253)
Fathead/ 24.6 24.5 8.0 7.0 8.14 7.83 209 - - -
72 % (24.3-25.2) (24.2-24.8) | (7.8-8.1) | (6.0-7.7) | (8.08-8.20) | (7.42-8.08) (204-214)
Fathead/ 24.7 - 245 8.0 7.2 8.10 7.82 168 58 75 <0.10
100 % (24.2-25.3) (24.3-24.8) | (7.9-8.1) | (6.4-7.7) | (7.99-8.17) | (7.44-8.08) (164-173) (57-59) (72-76) (<0.10-<0.10)
Fathead/ 24.6 24.5 8.0 7.1 8.10 7.84 168 60 74 <0.10
Intake (24.3-25.0) (24.2-24.8) | (7.9-8.1) | (6.2-7.7) | (8.02-8.14) | (7.47-8.10) (165-172) (58-61) (72-76) (<0.10-<0.10)




Sequoyah Nuclear Plant Biomonitoring
May 7-14, 2002

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets



BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1

Client: TVA Environmental Testing Solutions, LL.C Delivered By (Circle One):
Project Name: TVA SQN Research Building .@ UPS  Bus Client
P.O. Number: PO BOX 2000 1 Ecusta Road, Brevard, NC 28712 Other (specify):_
Facility Sampled: SEQUOYAH NUCLEAR PLANT | Phone: 828-862-8193 General Comments:
NPDES Number: 0026450 Fax: 828-862-8195
Collected By: WANDA ALLEN
Container .
Field Identification / Grab/ | Ship. | oiiection Date/Time | Number & Flow Rain Event?
Sample Description Comp. | Temp. ( Volume (MGD) (Mark as Appropriate)
Collected
Start End If Yes, No Trace
Inches
1450 516102 _
SQN-101-TOX comp 4 51502 | 45 4% 2(2.5g) v
1509 5/6/02 2
SQN-INT-TOX comp 4 5/5/02 Iip9 1(2.5g)
Sample Custody — Fill In From Top Down
Relinguished By (Signature): Date/Time Received By (Signature): Date/Time
__é(é‘«dﬂ ele— Selpr /530 Fedex. 05-0b-0Z /1520
Fepex. | 08-01-02 1SS N wonso~_ 05-07-02 1SS
Nl
A——-——f\!&\’
//-/—— -

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




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

Facility Sampled: SEQUOYAH NUCLEAR PLANT

NPDES Number: 0026450

Collected By: WANDA ALLEN

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

General Comments:

Container )
Field ldentification / | Grab/ | Ship. | (ojection Date/Time | Number& | Flow Rain Event?.
Sample Description Comp. | Temp. ( Volume (MGD) (Mark as Appropriate)
Collected
Start End If Yes, No Trace
Inches
X3 5/(;53,/02 o
SQN-101-TOX com 4 5/7/102 | /2 202.5
Q omp 3222 | hze (2.58)
5/08/02
SQN-INT-TOX com 4 5/7/02 1.5 no
< P 24l | 1l 23¢)
JE—
Sample Custody — Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
W %ﬂ_« 5/8//& /500 Fepey 0S-ot-02 / 1500
- epex 05-04-02 12 r\fw.a._\ 05-094-0Z Il
e —
/ ~
Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples are preserved by storing them at 4°C and shipping them in ice. The hold time for each
sample is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time frame.
Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.




BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of_1
Client: TVA Environmental Testing Solutions, LLC Delivered By (Circle One):
Project Name: TVA SQN Research Building {FedEx) UPS Bus Client
P.O. Number: PO BOX 2000 1 Ecusta Road, Brevard, NC 28712 Other (specify):_

Facility Sampled: SEQUOYAH NUCLEAR PLANT

Phone: 828-862-8193

NPDES Number: 0026450

Fax: 828-862-8195

Collected By: WANDA ALLEN

General Comments:

Container )
Field Identification / Grab/ | Ship. | Gopection Date/Time | Number& | Flow Rain Event?
Sample Description Comp. | Temp. ( Volume (MGD) (Mark as Appropriate)
Collected
Start End S IfYes, | No | Trace
X /4 d Inches
; 5/1092
SQN-101-TOX comp 4 5/9/02 | 4 2(2.5g)
]
SQN-INT-TOX comp s |30 1529;2 1(2.5g)
/
Sample Custody — Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
Ubonda Qllo. STz 1500 Fed ey as-10-02 | 500
Fed ey 0s-1\-0z NdS Heleenar eTs 05-11-02 [14S
— I e
G A Y

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

g




Page

Environmental Testing Solutions, LLC 3%
Sample Receipt Log

ReI::it:e d R;:;]:e d Recl;a;ved R;cr(;i;led Teri%:%;;fure ;:E}i;?r 3:2{:: Sample Name and Description State | Comments
04-25-02 | f010 | KEKeeNAN | Fepex 3.1°C | 323 |p2c4es.0l W&a{* HO
34-25-02 | 1010 | KEKeonaN | Febex 3.4°C 323 | ge0425-02 &*A‘wﬁ&f"&‘%’ Ho
Wezs-0z | 1010 |KEKeewpw) | Fevex B0C | 323 |e2odzs.03 | K ot ST AL 002 MO
Hezs 0z | 1610 |KEKeaNAN| Fermex 31°C | 323 |ozodzs.of | B e o AL a3 MO
M-2s-02| 12 |KEKeenAN | Fepey 0.2°C | 32! |ozoYqzs.05 -N(ans 802 Nucieag Aanr | TN
H-2702 1208 A/uwwu Fepex 0.L°C 321 |o20427.0!) Tt\i';\ms BAR NGaeal AANT ™™

41-02 | 121t /’\!uwuhm L.CARRRIRY  n.9°C 322 |0204Z1.02 | iy oF Astenue Normi Foex wWTf NC

Sot-02 | U5S /)[W Fedex 0.3°C |32y ‘jozose. 0| zeyguomd Nucteng fant- Quear 11—3‘{
sor02 | Jss ,1/M Fevex. | 03¢ | 324 |020507.07 | Stiopal Nocrens fonr - tnaxel TN

s.00-02 | okoo /7/«»40« D.TRAMMeL| 0.3°C | 325 pz0s08. 0| Tugﬁ’v:eefu?e PuasTics NE

sot-02 | ofzt KEKeeuAA ns&ﬁ 9.8°C | 326 |020%0%. 02 | (oMM Score InC. NC

s-0p-02 | 0f21 | KEKeenAN| GredHound 9-1°C | 3271  [020500.03 | (daynesvie wWwi?r NC.

s0f-0Z | (03§ wwas~. | Fepex 3.71°C | 328 | g20508.04 b““&f&“f‘&if},uﬁ Srarton NC

sof-0T | {040 )/M Febex A4 C 329 |o20Sof. 0S G““%M}ﬁ - 5C. ) R
50802 | 1043 ;}/m Fepex 0.3°C | 330 |ozosos. ot | CS fHesPHATE. | OuTFALL 00T | 40 ‘
caoz | 1043 | fumpar | Fevex LI'C | 330 |azasoe. o7 | FCS FHOSPHATE, QuTFALL 100 nNe

sof02 | 0% |\ fumso. | FeDeX 2.2°C | 33| |ozosod od ‘DU’X&EA:%‘,{JUCC_;;K Soanon oal  AC |

s-06-02 | 149 | umne~ | Fedex o.'C | 382 |gzes0s.04 J"’"&Em foelspe sramon 057, NC

5-08-02 | 1052 \}7/‘««9\- vis: 0.8'C | 538 lyzosuf. 10 | T pey - o E.6. AanT NC

<0802 | los2 /)_/wk_ 749 0.3°C |334 |rosop.il T“éﬁsf mscrl NPP _ NG

nobo2 | 1330 | Y uwsrs—|A, VesS L 0.2°C 285 pzosof 12. | AAxTen MHeAvtrcare CokF AC




Environmental Testing Solutions, LLC

Sample Receipt Log

ReI::it:e d Rf':I;iel?vee d Rec;;ved R;cr‘:::d Teiz):%;;fure » ;:::{;g 13:23:' Sample Name and Description State | Comments
s-oaoz | W0Z |KEKeenAN| Febex 2.6C 33b |o20909.01 | Alcon Engineexed frobucts | NC
oo | W2 | Yumedn| Fenew 0.3C | 324 |gzes0a.02] ™" Sengﬁ:fffﬁf m‘wr» TN
s-0h-02 | iz :)YM Fepex 0.3°C 324 |gz0s09.43 TVA seq ”"32%33_“‘“‘ e kY

, S . TeSr Anetsca- Eaemd ENV.
S-10-02 | 08% d[w D Tearner 1.7°¢ | aa7 [o208/0. 0| Wwiwﬁo NC
£10-02 | 0851 |KEKaenpN | UFPS 0.9°C | 338 02051002 | cpi-Hatems EvE Conter | NC
-0z | S22 A wmmon. | R-Vess 1:6°C | 235 bh2rg10,03 | Baxree HeAurdcace Corr N
s1002 | 45 KEKaeuan) | Fevex LeC  |®zq lozost.or [™VA Se?;t',";’éih”,‘z";"e““_ AMNT | 1
g-1l-02 | IS  |KEKeeNAw | Fepex 1.8 |324 |ozosit.oz | TR Ses}:mﬁ\&le‘ﬂucm RANT|
%10t | uqs | KEKeewaN | Fedex. 49°C | 328 loz0s11. 0% poke Enﬁmcf&ex Sream Smnog'“m‘
361102 148 | KE Keenpns A"ELZ’;& 05°C | 326 |ozastl- o4 | Comu Sope  IakC. NC
s-il-o2 | 149 |KEKeewAN |GreyHound [-3°C | 32T |p208¥. 05 Nwaynesvitt e WP NC
s_-ﬁéoz 1102 | KEKeenand| Fevex * 200C |38 |owsio. o4 W&Sﬁb == Z‘%ﬁfg
%502 | wod ,\EW ues 0.V C 20 0263?:@0\ T“*,E;?E,z“ﬁ;‘m _ NC '
$-14-02 | 11D Y{wmren |R. Pare 3..°C | 34\ |o2054.01 |EMS- Tre Mountain wustP NC
1$:15-02 | IHO ;)f wesd] Fenex Lze | Bz |oeesis 02 b““m&gmmu NC




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

Client: TVA
Facility: SeguoiAH Nuciear PanT
NPDES #: _TR - 00 2lot{S
NONTELATED
Dilution preparation information: Comments:
MHS batch: oS{,-02
Didoaprep %) |1oAg | 22 | 438 [ 12 | jo0
Effluent volume (mL) w1 3205 £.S! 080 1500
Diluent volume (nl) 11296, 3| 1o | 441 .S Y20 O
Test organism information: Test information:
Organism age: H-Hours oLD Randomizing template: [Yerlowd
Date and times organisms 0S0e-02 KRB0 =+ 1o HST | Incubator number: 2
were born between: 1230 ~ [Loo ESV
Organism source: ABS Rttt oS-obroZ Artemia lot number: oo 1P
Transfer bowl information: | pH = Temperature = Oven temperature: Lo C
148 M0 Drying time: -Hous
Daily feeding and renewal information:
Day Date Morning feeding | Afternoon feeding | Test initiation, renewal, Analyst
time time or termination time
M S —F 1600 1458 V\(
' les-oroz| 014 16/ £50 B
2 |osaoz| 000 1602, 496 2
> os-w-0z | As3 letlo 10 B
(a4
4 Jeston Lo 180} A1 3( JwgK
3 0S-12-02| Nqys 1$571 IS8 d(')“
6 5+ 13-02 1003 Ml isaid <
7 {os-4-02) —i\ /09 1
u A ]
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 2.57 $20% 7-day LC50 Z1007.
Average weight per larvae: 8.Y403 2 0.25 mg/larvae NOEC 1507,
LOEC Z106%
Chv >1007%
IC25 7100%




L“&ULU‘U

Species: Pimephales promelas
Client: TVA-SegquodAx

Date: 0S-q1-07.

NONTEEeATeD
Survival and Growth Data
Day CONTROL 10,387 . 2Z%
A B C D E F G H | J K L

I01/0 1 70|r0 ) 10| 76) 10|20 |20 |20 | 10 |10
0110 V10 {70 sl 0] 700l | 10 /0| /70
10 /01100 ) wolqd| w000 |gd]n
3 1oy toj/o {iofto 8"* o j1eoji10|io| & |10
(0| 0| o]0 /0| €| 0|0 rolio]| & |10
(o] oo [10] [ ¢ [1o|we|m]|| |84

é

£

oto (1o (lo Jlo | & |10lio]lse! e

w ol el /0l /o /0 10 /0

= We! my 1’
A YOl P N PN A N AT ) Rl

= ae we ) )
B =Pan + Larvae weight (mg) adt ﬂ“’u 9 A g b Lo e \%5\ zo-'fz’ Ao o0& x| o e a0
Larvae weight (ng)=A-B a .qgl-\ b\:‘¢ L\_bs?’ t\‘%\& ;'bz\ 6}‘0‘0 S$b1 S,Qﬁ “‘q‘b ﬁ\-“ﬂ 355 qn‘lp

/0

Calculations and data reviewed: d&_

Comments:
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Species: Pimephales promelas

Client: " TVA~SequNAR

Date: gS-07-02.

mwm-&#‘“

RONTRLATED
Survival and Growth Data
> | s‘{ Zgzwri:eﬁn
0
10 |/0 | /0 |70
1 /ol 70| 10| 1D
2 /0|10 |10 | /0
3 10|10 |10 |10
! /0 /0 |10 |9
3 o |1 45 ¢
6 10 | q24 554 &
A = Pan weight (mg) r\‘\’ﬂ \% Q.w'* '\z?
B = Pan + Larvae weight (mg) (\D' 4 Y oA
A \1131 7 A
Larvae weight (mg) = A - B d‘.n‘\ &‘gq \‘255 4”55

Calculations and data reviewed: _é&__

Comments:

—{é“dz awd. a@—.m».%(

daath.
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Environmental Testing Solutions, LL.C

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

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

Client: TVYA Sequoyah Nuclear Plant, Nontreated
Test dates: May 7-14, 2002
Project number: 324 Reveiwed by: [?[ N ~—
=
Concentration (%) Replicate Initial number of |Final number of larvae A = Pan welght B=Pan +Larvae [Larvae weight (mg) | Weight/ Initial number | Mean survival Mean weight (mg) Coefficient of Perceat reduction from
iarvae (mg) welght (mg) =A-B of larvae (mg) (%) variation (%) coatrol (%)
A 10 10 14.936 19.420 4.484 0.4484 _
Control B 10 10 14,802 19.560 4758 0.4758 91.5 0.4403 61 Not applicable
C 10 10 14.888 18.940 4.052 0.4052 .
D 10 9 14.292 18.610 4318 0.4318 q3
E 10 10 15.039 20.660 5.621 0.5621
10.98% F 10 8 14.504 18510 3.606 0.3606 95.0 0.4955 189 125
G 10 10 15.153 20.720 5.567 0.5567
H 10 10 14.676 19.700 5.024 0.5024
1 10 10 15.034 20.000 4.966 0.4966
229 J 10 10 14.831 19.460 4.629 0.4629 95.0 0.4461 142 13
K 10 8 15.037 18.570 3.533 0.3533
L 10 10 14.684 19.400 4.716 0.4716
M 10 10 15.127 20.960 5.833 0.5833
43.9% N 10 9 14.679 19.160 4481 0.4481 97.5 0.4974 169 -130
0] 10 10 15.090 19.150 4.060 0.4060
P 10 10 14.587 20.110 5.523 0.5523 Y
Q 10 10 15.134 19.340 4.206 0.4206
2% R 10 10 15.436 20.300 4.864 0.4864 915 0.4832 9.1 .97
S 10 10 15.091 20.280 5.189 0.5189
T 10 9 14.971 20.040 5.069 0.5069 ag
[1] 9 9 14.788 19.700 4.912 0.5458
100% \4 10 10 15.019 21.260 6.241 0.6241 915 0.5494 100 2438
w 10 10 14.791 19.710 4.919 0.4919
X 10 9 15.091 20.450 5.359 0.5359 ag
Y 10 10 14.621 19.400 4.779 0.4779
100% Intake Z 10 7 14681 18.570 3889 0.3889 615 03639 450 174
AA 10 2 15.007 16.260 1.253 0.1253
BB 10 8 14.857 19.490 3633 0.4633 L
Qutfall 101: MSD = Minimum Significant Difference
Duanett's MSD value: 0.1116 PMSD = Percent Minimum Significant Difference
PMSD: 25.3 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be
declared statistically significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental
Intake; Testing Solutions, LLC chronic toxicity tests when a toxicant reduces Pimephales growth by 19.7% from the control (determined
Dunnett's MSD value: 0.1617 Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.
PMSD: 36.7 Upper PMSD bound determined by USEPA (90th percentile) = 35%

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicit

Protection Agency, Cincinnati, OH.

The lower and upper bounds were calculated by the USEPA us

in chronic reference toxicant tests.

ing 205 tests conducted from 19 laboratories for Pimephales growth

y Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Eavironmental




Environmental Testing Solutions, LL.C

Statistical Analyses

LlnalmGrvwﬂllndSuNiVlleJDlmemh

StatDater 57702 Test ID: PpFRCR Sample [ TVA, Sequoyah - Nontreased
End Date: S0 Lab ID: ETS-Eav, Testing Solusioas Samplo Type: DMR-Discharge Mocitoring Report
Sample Dater Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments:
Cone-% 1 1 3 4
D-Coatrol 0.4484 0.4758 0.4052 04318
10.98 0.5621 0.3606 0.5567 0.5024
2 0.4966 0.4629 0.3533 0.4716
4319 0.5833 , 04481 0.4060 0.5523
” 0.4206 0.4364 0.5189 0.5069
100 0.5458 0.6241 04919 0.5359
Transform: Untransformed 1-Tailed Isotonlc
Conc-% Mean N-Mean Mean Min Max CV% N -Stxt Critical MSD Mean N-Mean
D-Control 0.4403 1.0000 0.4403 0.4052 0.4758 6.725 4 0.4853 1.0000
10.98 0.4955 11253 0.4955 0.3606 0.5621 18.944 4 -1.191 2410 0.1116 0.4353 1.0000
2 0.4461 1.0132 0.4461 0.3533 0.4966 14.233 4 £0.128 2410 0.t116 0.4853 1.0000
439 0.4974 11297 0.4974 0.4060 0.5833 16.891 4 -1.234 2410 0.1116 0.4853 1.0000
” 0.4832 1.0974 0.4832 0.4206 0.5189 9.072 4 0927 2410 0.1116 0.4353 1.0000
100 0.5494 1.2478 0.5494 0.4919 0.6241 10.014 4 2357 2410 0.1116 0.4853 1.0000
Auxiliary Tests Stadstle Critical Skew Kurt
Shapiro-Wilk’s Test indicates normal distribution {(p>0.01) 0.9559744 0.884 -0.639853048  -0.188351025
Banlen's Test indicates equal {p=0.52) 4.198050499 15.08631706
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chy TU MSDu MSDp MSB MSE F-Prob dar
Dunnetr's Test 100 >100 H 0.111584903  0.253429259  0.006341912 0.004287526  0.245395169 5,18
Linear Interpolaton (30 Resamples)
Point Y SD 95% CL(Ezp) Skew
1C0s >100
IC1o >100
ICis >100 1.0
1C20 >100 0.9 4
125 >100 0.9 4
1C40 >100 0.7 4
1C50 >100 0.6 ]
0.5 ]
§ 0.4 ]
g 0.3
2 02
& 013
0.0 o * & -
01 et el L. -
02 ] Tteel
0.3 3 )
0.4 v r T T T v
0 20 40 60 a0 100 120
Dose %
Dose-Response Plot
0.7
]
H
] 1-tail, 0.05 lavel
§‘ of significance
[
0.2 4
0.1 4
0

10.98 J
22
72 |

100

43.9 J

D-Controf

sqn_05-07-02data.xls



Environmental Testing Solutions, LLC

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival

Start Date: 517102 Test [D: PpFRCR Sample ID: TVA, Sequoyah - Nontreated Intake
End Date: 5/14/02 Lab ID: ETS-Env. Testing Solutions Sample Type: DMR-Discharge Monitoring Report
Sample Daze: Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments:
Conc-% 1 2 3 4
D-Control 1.0000 1.0000 1.0000 0.9000
100 1.0000 0.7000 0.2000 0.8000
Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 0.9750 1.0000 1.3713 1.2490 1.4120 5.942 4
100 0.6750 0.6923 0.9935 0.4636 1.4120 39.790 4 1.872 1.943 0.3922
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.880755126 0.749 -0.780447334  2.82895682

F-Test indicates equal variances (p = 0.03)

23.53577423

47.46834564

Hypothesis Test (1-tail, 0.05)

Ho dastic t Test indi

sqn_05-07-02data.xls



Environmental Testing Solutions, LL.C

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date: 577102 Test [D: PpFRCR Sample ID: TVA, Sequoyab - Nonireated Intake
End Date: 5/14/02 Lab ID: ETS-Env. Testing Solutions Samiple Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments:
Couc-% 1 2 3 4
D-Coauol 0.4484 04758 04052 0.4318
100 0.4779 0.3889 0.1253 0.4633
Transform: Untransformed 1-Tailed
Conc-% Mesan N-Mean Mesan Min Max CV% N t-Stat Critical MSD
D-Coutro} 0.4403 1.0000 0.4403 0.4052 04758 6,725 4
100 0.3639 0.8264 0.3639 0.1253 0.4779 45.002 4 0919 1.943 0.1617
Auxiliary Tests Statistic Critical Skew Kurt
. Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.842814147 0.749 -1.634364624  3.644213996
F-Test indicates equal variances (p = 0.02) 30.58085251 47.46834564
Hypaothesis Test (I-tail, 0.05)
Homoscedastic t Test indi no signifi diffe

sqn_05-07-02data.xls



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

Date Time  Analyst Client: TVA SeauayAd
Teststart | pg.gn-0z | 124 | a\ Facility: __ Noueag Rant
Testend | 0S-14-02, 1300 NPDES #: TN- o0 2AdsO
== :
Dilution preparation information: Comments:
Dlaionprep () __ 110,44 | 22 433 | T2, | K0
Efffuent vohime i) 1o 1 | 220 |, 585 O | BoO
Diluent volume (mL) |\ 225 %/ | 84i. e{'2,0 0
Test organism information: Test information:
Organism age: < 2d-Hours ol Randomizing template: | Q@A €.
Date and times organisms M\ To \§6Z- Incubator number:
were born between: 035Gt . L
Organism source: oN-20-02 AR YCT batch: A |
Transfer bowl information: | pH = & 2% Temperature = 24. Selenastrum batch: ABS |04-1o02. |
CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9o | 10
1 Yomgpoted | & | 61O |6 o 1O 1O o] Olo
Adult mortality ' B I U WU B S LU U B N
z [ ymepoied | O] Dlo o]0 [l (o106 1o
Adult mortality - [ I (- L. - ] |- -
3 Young produced 4174 |o REIEESE 1 ololO
Adult mortality (- - |9 [ | = — L) —
4 Young produced O ! O s 8] [@) o 10O (.} = g
‘Adult mortality [N N WO U W e e Ll o] o
5 Youmgprodueed | 8§ T (O | 0 | 12| 4 | 9 | & 10
Adult mortality - \__ !l W © [ o | U
6 Young produced W3 H D e | ! 2 14 12121\ 11
Adult mortality (U |- | | L L - !l U [ |
7 Young produced ®) Q o O O 5 5 ‘) 5 ¢ !
Total young produced 2s =8 - \ 32 2 L‘ 26 2 25 2‘1 3 ’
Final Adult Mortality A ] b - | | 1
X for 3" Broods X X | I log e | > | o] >=
Calculations and data reviewed: _g
Test Renewal, Feeding, and Incubator Location Information
Mon Tue Wed Thu Fri Sat Sun
Date 5D amgl1 QSO @A & sl s
Time Zeg ‘M1 120 1222 jf tﬁ? 1200
Analyst A J ( ﬁ % K'E
Shelf -1 R 1 82, R2 AT A2
N Location
Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: 0% $20% 7-day LC50 | > 0%
% Adults having 3™ Broods: [00% 2 80% NOEC 107
% Mortality: Yo <20% LOEC >100%
Mean Offspring/Female: .o 2 15.0 offspring/female | ChV >100%
% CV: 10.8% <400 % IC25 >10%




Species: Ceriodaphnia dubia

Client: TVA- SeQUONAN

CONCENTRATION: \0 887,

Date: _¢S-01-02.

Survival and Reproduction Data

Replicate number
Day : 1 2 3 4 T s T ¢ 7 8 9 10
1 Youngproduced | C | (> DOl olo ol O IO
Adult mortality w | [ [ W g we |\ I WA i e [ I
2 Yougproduced § ~ [ O O1O0 O 10 1A ol o0
Adult mortality | [ Y R S o O U O
3o | Yomepodued ] R ] ] ST O[HTO [ > 91 010
Adult mortality LS Y ) I S e W ) T
3 Young produced | 2. cloldliols Ol O 1N |
Adult mortality . — | — — | [ | O I ] —
5 Yomgprodueed | & | 20 | Y [ [\ [0 O O] @ 1z] §
Adult mortality o [ | ] W |- Cd | L
6 Young produced i3 1 1o (&) O 15 [“‘l O I 111
Adult mortality w - [ [ S Ll g [
7 Young produced Q e (@) 1"“ Q 1\ (@) *‘J:'I Q_Q
Total young produced 26 | =2 8 Z& 2“ 29 3 ‘ 2-1 2 b 32 a:)
Final Adult Mortality - | — P — [ . . T - [
Concentration:
% Mortality: Jo,/4
Mean Offspring/Female; 28.6
% Reduction from Control: | ~3.62
Calculations and data reviewed: —é&—
CONCENTRATION: _22% % Survival and Reproduction Data
Replicate mumber
Day 1 2 3 4 5 | 6 T 8 9 10
1 Young produced &) 10 16 IO o110 c _|O Q
Adatmoraliy | A | V] U O O ST T O
2 Young produced @) o O [e) O O O O o
Adult mortality - U] U] O (- | W — [
3 Young produced = O 2 e q o) [} O e T
Adultmortality | [ | & T U C Ul U U
4 Youngproduced T O T 4 O |l s o 1 ¢ 1 370
Adult mortality o | ] U | CE I i U O U o
s Young produced 2 T 2 T i o} Qq 9 Ol g
Adult mortality [ D B O U] T CTC (-
6 Young produced 13 l’, "" 0 I‘{ JL{ o l"{ ‘ 2| o
Adult mortality (o | - (- — | W Lol — A -
7 Young produced O ﬁ I IL O 13 o (s 0
Total young produced 26 | 3| 20 | 32 29 3] 3So| 27|25 28
Final Adult Mortality | . C (S - | Lt | ¢ ] T
Concentration:
% Mortality: o7
Mean Offspring/Female: 23.5
% Reduction from Control: |~3.3%

Calculations and-data reviewed: PQ



—

Species: Ceriodaphnia dubia

Client: TVA - SeauwoyAR Date: _0<S.01-07.
CONCENTRATION: ‘43477, Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Yogprodueed | O | O | O] Ol O |1 O] Ol &L Ol O
Adult mortality v | v — |V L W -
? | Yomgprodwed | S | O] OO Ol O] OO Q| O |
Adult mortality ] uwl v [ — U ] U O
S [ emmia | 4 [ 4 [ O[S [d [ 515 13
Adult mortality “ L_ [ B W L " R L S I Wy
4+ [ Yomgpodueed | O | O [0 | 5| O O[O |l 1S
Adult mortatity (N [ U VU L W VN v |
5 Young produced £ 1O £ 9 10D {3 9 12 10 &
Adult mortality Tl | S R W (- . { ) d o La
6 [ Yomgprodueed T1z [ jd [ [ O Ti [ |S [1IB[I4 ] S
Adult mortality - (. [ L I W B L t N | S I
7 Young produced - o lo (&, i) (o { 10 (@) p 3
Total young produced 2 | 2% 26 32\ 29 3‘{ 281 e g 320 3 \
Final Adult Mortality |- - | S [ W [ WU ) — ] U= -
Concentration:
% Mortality: C3°7..__
Mean Offspring/Female: 22.0
% Reduction from Control: |~S)\ 7%

Calculations and data reviewed: _é&_

concenTraTiON: _12% Survival and Reproduction Data
Replicate number -
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced [ D (®) O O O O O O O
Adult mortality e L O . s s -
2 Young produced ’ O O O O o O Q O O 0
Adult mortality ' LS I N Y S B | W [ WP [ S I L.
3 Young produced dl.2l 2| O OO OO O 1S
Adult mortality (. | - . (W L (U I | R
4 Young produced O 3 ) (. L.L oy 3 q q Ia)
Aduit mortality . L\, | | L W (. L__ | W o | O
5 Young produced | £ 7 12| & 10 ci1o0ljol 1o} t2
adtmortaiy [ U | U] O U] C] U] o] U] © —
6 | Youngprodueed | ~ [13 ] 0 [ O 17 [T 4 1]y (1T
Adult mortality | L | L [ { U L — o L
7 Young preduced 6 O 1. J 3 é O Q O Q Q—
Total young produced >-1 2L 3 ) 21 3 l 21 271 20| 32 aL!
Final Adult Mortality [y - { [ el B |
Concentration:
% Mortality: Q7.

Mean Offspring/Female: 29,}
% Reduction from Control: | ~&.4Z
Calculations and data reviewed: _é:\_




Species: Ceriodaphnia dubia
Client: TVA -~ SesveNan

Date: _ oS-01-02.
CONCENTRATION: {007, Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced o) O O O 0 O O O O O
Adutmortalty ] M| S J O T OO T U
2 Young produced O [®) 5 O (@) O O (@) O 10
Adult mortality o U U] ] o o]
3 Yomgprodueed | | O [ R O [F [ A T4 Ololo
Adult mortality U]l LT T U Ol O O T
4 | Yomgprodueed | O s | OJYd O[O [O6 [T H
Adult mortality C (W | - — | - 1 T U
5 Yomgprodueed | & | 4 | q (@) 10 & 1Bt 1 r
Adult mortality (WS ™ S - o o
6 Young produced @) 1 | 1o 2.1 1S 1 8 (o) (| J x 16
Adult mortality - o U ] ] O O K
7 Young produced 17 ol 14 Q O | it 5 O
Total young produced 303l |28 | 30|28 |29 3D 35| 33 |™
Final Adult Mortality [ . | [ | -] —
Concentration:
% Mortality: O
Mean Offspring/Female: | 20 .4
% Reduction from Control: | =12 .67

CONCENTRATION: LOOT7, 1a3vAXE

Calculations and data reviewed: a&

Survival and Reproduction Data

Replicate number
Day 1 2 3 4 5_ 6 7 8 9 10
1 Young produced e O Q O O O é (@) Q )
Adutmortality | A | \__ | | | [V B W B W
2 Young produced O ®) O o O @) O O (@) (&)
Adult mortality . . — (- - T — _ L
3 Young produced l®) ') 3 ®) &) (@) @) (@) 3__
Adult mortality (- e Y- (. | S -
4 Young produced L{ l-{ @) U | s ) = (o) S O
Adult mortality [ R o | | o (4 i
5 | Youngprodweed | o | 8 1 1Q | 7 | 1 T 1 I01 4 | (O
Adult mortality [ T e . Ol «] u] C Cl oo
6 | Yomgproduweed | /5 [ 2 T 41 [ 00 110 T2 10 112 144
Adult mortality | -« C [ (S U S I L 11
7 Young produced F{™ ? 9] 10 O Q [ 4-[ 0 c !
Total young produced Ro | 22 —2_,_,] 2_[ = ) l—‘ prg 3l & 2 21
Final Adult Mortality | S A — ] [ L ) L g [ = T
Concentration:
% Mortality: 0% |
Mean Offspring/Female: |2Z. 0
% Reduction from Control: | 20.3%

Calculations and data reviewed: -Cd—



Environmental Testing Solutions, LLC

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

Client: TVA Sequoyah Nuclear Plant, Nontreated

Test dates:

May 7-14, 2002

Project number: 324

Species: Ceriodaphnia dubia

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

Reveiwed by: /_’\Q AL ~—
)

Concentration Replicate number Survival | Average reproduction Coeflicient of | Percent reduction from
o, variation (%) control (%)
(%) 1 2 3 4 5 6 7 3 9 10 (%) (offspring/female)
Control 25 28 31 32 24 26 25 25 29 31 100 27.6 10.8 Not applicable
10.98% 26 28 28 29 29 31 27 26 32 30 100 28.6 7.0 -3.6
22% 26 31 26 32 29 3] 30 27 25 28 100 28.5 8.6 -33
43.9% 25 28 26 3t 29 34 28 28 30 3t 100 29.0 9.1 -5.1
2% 27 26 30 27 31 27 27 30 32 34 100 29.1 9.2 -S4
100% 30 31 28 30 28 29 33 35 33 32 100 309 7.5 -12,0
100% Intake 30 22 24 21 15 14 23 18 . 26 27 100 22.0 235 203
Outfall 101: MSD = Minimum Significant Difference
Dunnett's MSD value: 2.593 PMSD = Percent Minimum Significant Difference
PMSD: 9.4 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically
significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, LLC chronic toxicity tests
Intake: when a toxicant reduces Ceriodaphnia reproduction by 12.6% from the control,
Dunnett's MSD value: 3.272 Lower PMSD bound determined by USEPA (10% percentile) = 11%.
PMSD: 11.9 Upper PMSD bound determined by USEPA (90" percentile) = 37%.

The lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 laboratories for Ceriodaphnia
reference toxicant tests.

reproduction in chronic

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




Environmental Testing Solutions, LL.C

Statistical Analyses

Cerlodaphnia Survival and Reproduction Test-Reproduction

Start Date: 577102 Test D CdFRCR Sample ID: TVA, Sequoyah - Nontreated
End Date: 5/14/02 LabID: ETS-Eav. Testing Solutions Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocal: EPAF 91-EPA Freshwater Test Specics: CD-Ceriodaphnia dubia
Comments:
Cone-% 1 2 3 4 s L3 ? 3 9 10
D-Conuol 25.000 28.000 31.000 32.000 24.000 26.000716X25.000 25.000 29.000 31.000
10.98 26.000 28.000 23.000 29.000 29.000 31.000 27.000 26.000 32.000 30.000
2 26.000 31.000 26.000 32.000 29.000 31.000 30.000 27.000 25.000 28.000
439 25.000 28.000 26.000 31.000 29.000 34.000 28.000 28.000 30.000 31.000
72 27.000 26.000 30.000 27.000 31.000 27.000 27.000 30.000 32.000 34.000
100 30.000 31.000 28.000 30.000 28.000 29.000 33.000 35.000 33.000 32.000
Transform: Untransformed 1-Tailed Isotonk
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Cridcat MSD Mean N-Mean
D-Control 27.600 1.0000 27.600 24.000 32.000 10.829 10 28950 1.0000
10.98 28.600 1.0362 28.600 26.000 32.000 7.032 10 -0.882 2287 2.593 23950 1.0000
22 28.500 1.0326 28.500 25.000 32.000 8.634 (] -0.794 2287 2.593 28950 1.0000
439 29.000 1.0507 29.000 25.000 34.000 9.051 10 -1.235 2287 2,593 28.950 1.0000
72 29.100 1.0543 25.100 26.000 34.000 9.228 10 -1.323 2.287 2593 28950 1.0000
100 30.900 1.1196 30.900 28.000 35.000 754 10 -2911 2287 2.593 28,950 1.0000
Auxillary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p>001) 0.83713907 1.035 0.298146516  -0.9893687
Bartlew's Test indicates equal variances (p = 0.91) 1.532001376 15.08631706
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob af
Dunneu's Test 100 >100 1 2.592676189 0.093937543 11.95 6427777778 0.116908096 5,54
Linear Interpolation (80 Resamples)
Point Ye Sb 95% CL Skew
IC05 >100
IClo >100
IC15 >100 10
o oo .
I >] 1
IC40 >100 03 1
1C50 >100 07 1
0.6 4
8 05
c
8_ 0.4 4
2 03]
&
0.2 4
0.1 4
0.0 g—o—o— 4 \ 4 +
o T el
0.2 vy T T T v -
o] 20 40 60 80 100 120
Dose %
Dose-Response Plot
40
35 1 4
1 I | JE—
P o L T I 1 T 1-tail, 0.05 tevel
% 1 of significance
3 20]
2
% 15
153
10 J
53
[}

10.98 |

22
43.9 |

72
100

sqn_05-07-02data.xls



Environmental I'esting Solutions, LL.C

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 51102 Test [D: CdFRCR Sample [D: TVA, Sequoyah - Nontreated I nkak
End Date: 5/14/02 Lab [D: ETS-Eav. Testing Solutions Sampte Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4 H [ 7 8 9 i 10
D-Coatrol 25.000 28.000 31.000 32.000 24.000 26.000 25.000 25.000 29.000 31.000
100 30.000 22.000 24.000 21.000 15.000 14.000 23.000 18.000 26.000 27.000
Transform: Untransformed 1-Tailed
Cone-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 27.600 1.0000 27.600 24.000 32.000 10.829 10
*100 22.000 0.7971 22.000 14.000 30.000 23.473 10 2.968 1.734 3272
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.0) 0.983128428 0.868 -0.124038982 -0.311539277
F-Test indicates equal variances (p = 0.12) 2.98507452 6.54108572

Hypothesis Test (1-tail, 0.05)

H, .

E ic t Test indi

sqn_05-07-02data.xls



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

Client: "TVA

Facility: SaquAN Nucseag HasT
NPDES #: TN~ 0Q264S0O

UV-TReATED
Dilution preparation information: Comments:
MHS batch: 0S-Co-02. Eoth coneaibialom woo | OV tasted
Ditionprep %) | 1048 | 22 [ 439 | T2
Effluent volume (mL) 1 el 220 LSk S ‘080
Diluent volume (ml) h338.3 | 1710 | £dI.S 420
Test organism information: Test information: '
Organism age: 24-Howts 9D Randomizing template: | Yeiloud
Date and times organisms | aS-0\s02 1030 —To 1100 MST | Incubator number: 2
were born between: 1230 ko LLOG EST
Organism source: A RATcH os-06-02 Artemia lot number: &oz201f
Transfer bowl information; | pH = Temperature = Oven temperature: wo'C
7.4 24, 0°C Drying time: 23 VoS
Daily feeding and renewal information:
Day Date Morning feeding | Afternoon feeding | Test initiation, renewal, | Analyst
time time or termination time
o Tosoz] —X 1000 14sE E)
V] escovoz 1014 totl 1513
2 |osoaw 1000 102 1502 o
3 CE-10°02 Hs3 Waolo M22 a
P lesioz | 4o 180l 1S00 ol Jxex
S| esz0t sl 1SS 140 Al Jred
2]
8 |esiz-or leoz told 4s2 A
7 =
: G H-02- —— 4 1436 o
A )
Control information: Acceplance criteria Summary of test endpoints:
% Mortality: 2.57% <20% 7-day LC50 | >)100%
Average weight per larvae: 0.4734 > 0.25 mg/larvae NOEC TexA
LOEC >SiZ
Chv Z\o 7,
IC25 2o

&

g e AT
SRS T e




Species: Pimephales promelas
Client: _"TVA -SeQoNAK Date: (0S-01-0Z-

UN - TReATED

RPN

Survival and Growth Data
Day CONTROL 10.98% 227,
A B C D E F G H 1 J K L
‘ w70l | /0] | /0] 0]l0]10|0 _.
1 ool 0|00 o)) o]0 ]
2 o lrol/0lw 0]t t0)/0 |40 |70 (/0
3 wolo 70 (o )molrol/o | ofw |16 |0 |0
* 0 |0 10|10l |to| 0| o] (/o |lo /o}
(8]
3 o 170 | /0| /0 |0 |70 | 10| 10 /0|0 | 10 |3*
° JO |10 ﬂ"l o) ‘?"l [0 | 10 q"L 0 | 1o] 10110
7 ol la w9 o]0 9fno|n |/0]0
T AN A N e SO W (48 [ o [0 |
B = Pan + Larvae weight (mg) Wg'\ ‘qd\ ﬂ‘\,\é A-“" s;;‘\ ﬂ'q\. a8 ‘%_7;5 ’p:,,\" M&\ a0 '3 0 2P
Larvae weight (mg) =A—B l\?t"% A:\Qo :\\\‘\ u‘:a\\ e’:(\b .,\:(‘5 “31 _b'.gpé‘oa_,\ ,,\;fé‘ o 0%\.\ 5‘4&

Calculations and data reviewed: g

Comments:




Species: Pimephales promelas

Client: “TVA- SeQuoiAR
O\~ THeATeD

Date: o5-G1-02.

Survival and Growth Daia
Day 439% 127 1007

M| NlolPrPlolR|s|T]lUlVIiW]X
00 loln| ol oo | lwolwle o -
/0| 10 10110410 |10 | 70| 10} 10 |0 (20 |70
D120 V0lrols0 |70 [0 [ /0] 200 t0]70 ) r0
(o |40 [0 [ 1p]l0 | 10] 10} 10] to| 10 |10 | 1Q
/o ltolio|(oliojiwo o | 0] o]0 |IO
/O 110 110} 01010 (10| (O] Joji10o |10 |fO
6 © 1w | 0l 0] 0|0 010 ]t0 |10 q"" 10
7 ol 0] 10y 6V 0| plro Y0 ¥2 19 0

A Panmelght (mg)' N 69'1 .\"(:\ f,.‘f‘z &,ﬁ": axtv V": R Pl
Brpmtlarnewstht @0 Lo |70 S I [aPM A a T a Y o Ha P WP L A
Larvae weight (ng)= A~ B s.‘\‘; . .“,0 N 51,‘: bv\’b?d A’g\ﬁ "\:‘4\8 q.“\"\ 3§ ‘\:"55 q.gb\ ..\.K\ ﬁ'qp"\

Calculations and data reviewed: }g

Comments:




Species: Pimephales promelas
Client: _TVYA - SeQudAH

_ 05-01r02-

Date:
U\ - TReATED
Survival and Growth Data
Day 1007 INTRAKE
Y Z AA | BB
0 10 |10 |10 |10
1 o | w0 |0
2 /10| /0| 70|10
3 0|10 |10 Vo
4 6 |10 |0 |10
S o 10 |16 |10
6 jo 0]/ |10
7 o ro] 0]
A = Pan weight (mg) \6-":’, mo{b N;qw ﬁ‘dﬂ
B = Pan + Larvae weight (mg) ﬁ"‘%‘, a .’LD g%"é 0'03
Larvaeweight g =A-B | av’ u\:,,s'\ ‘\:\‘} A

Calculations and data reviewed: ;‘

Comments:

"‘?""‘;’{!’:’Wn“"‘:f" savE -



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

Species: Pimephales promelas

Quality Control

Verification of Data Entry, Calculations, and Statistical Analyses

Client: TVA Sequoyah Nuclear Plant, UV Treated
Test dates: May 7-14, 2002
Project pumber: 324 Revelwed by: I_{\( sl
i
Conc tion (%) Repli Initial ber of |Final number of larvae | A = Pan welght B = Pan+ Larvae | Larvae welght (mg) [ Weight/ Initial number | Mean survival | Mean weight (mg) Coefficient of Perceat reduction from
larvae : (mg) welght (mg) =A-B of larvae (mg) (%) variation (%) coutrol (%)
A 10 10 14.632 19.570 4.938 0.4938
Control B 10 10 14.634 19.090 4456 0.4456 97.5 04734 43 Not applicable
C 10 9 14.701 19.450 4.749 0.4749 !
D 10 10 14.656 19.450 4.794 0.4794 q%
E 10 9 15.020 18.790 3.770 0.3770
10.98% F 10 10 15.037 19.810 4.773 0.4773 95.0 0.4194 178 114
G 10 10 14.947 19.820 4.873 0.4873
H 10 9 14.870 18.230 3.360 0.3360
1 10 10 15.173 20.210 5.037 0.5037
22% J 10 10 15.004 19.840 4.836 0.4836 100.0 0.5092 47 a5
K 10 10 15.036 20.120 5.084 0.5084
L 10 10 14.791 20.200 5.409 0.5409
M 10 10 14.875 19.990 5.115 0.5115
43.9% N 10 10 15.060 20.220 5.160 0.5160 100.0 0.5333 102 126
0 10 10 15.145 20.070 4.925 0.4925
P 10 10 15.008 21.140 6.132 0.6132
Q 10 10 15.362 19.940 4.578 0.4578
1n% R 10 10 14.972 19.770 4.798 0.4798 100.0 0.4553 40 18
S 10 10 14.669 19.070 4.401 0.4401
T 10 10 14.787 19.220 4.433 0.4433
U 10 10 14.615 19.350 4.735 0.4735
100% \% 10 10 14.759 19.560 4.801 0.4801 91,5 0.4734 87 00
w 10 9 14.933 19.130 4.197 - 04197 .
X 10 10 15.186 20.390 5.204 0.5204 Q’%
Y 10 10 15.015 19.780 4.765 0.4765
100% Intake z 10 10 14.843 19.200 4.357 0.4357 100.0 0.4638 60 20
AA 10 10 14.982 19.450 4.468 0.4468
BB 10 10 15.067 20.030 4.963 0.4963
Outfall 101; MSD = Minimum Significant Difference
Duanett's MSD value: 0.0747 PMSD = Percent Minimum Significant Difference
PMSD: 15.8 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be
declared statistically significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing
Intake: Solutions, LLC chronic toxicity tests when a toxicant reduces Pimephales growth by 19.7% from the control (determined through
Dunaett's MSD value: 0.0333 Lower PMSD bound determined by USEPA (10th percentile) =9.4%. i
PMSD: 1.0 Upper PMSD bound determined by USEPA (90th percentile) = 35%.

The lower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 lab
chronic reference toxicant tests.

tories for Pimephales growth in

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




Environmental Testing Solutions, LLC

Statistical Analyses
Larval Fsh Growth and Survival Test-7 Day Growth
Start Date: ~ 5/7/02 Test ID: PpFRCR Sample ID: TVA, Sequoyah - UV-treated
End Date: 5/14/02 Lab ID: ETS-Env. Testing Solutions Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments:
Conc-% 1 2 3 4
D-Control 0.4938 0.4456 0.4749 04794
10.98 03770 04773 04873 0.3360
22 0.5037 0.4836 0.5084 0.5409
439 05115 0.5160 04925 0.6132
72 0.4578 0.4798 0.4401 0.4433
100 04735 0.4801 0.4197 0.5204
Transform: Untransformed 1-Tailed Isotonlc
Conc-% Mean N-Mean Mean Min Maz CV% N t-Stat Critical MSD Mean N-Mean
D-Contral - 0.4734 1.0000 04734 0.4456 0.4938 4272 4 04838 1.0000
10.98 0.4194 0.8859 04194 0.3360 0.4873 17.798 4 1.743 2410 0.0747 0.4838 1.0000
22 0.5092 1.0755 0.5092 0.4836 0.5409 4.663 L] -1.153 2410 0.0747 04838 1.0000
439 05333 1.1265 0.5333 0.4925 0.6132 10.169 4 -1.932 2410 0.0747 0.4338 1.0000
72 0.4553 09616 0.4553 0.4401 0.4798 3973 4 0.586 2410 0.0747 0.4643 0.9597
100 0.4734 1.0000 0.4734 0.4197 05204 8.741 4 0.000 2410 0.0747 0.4643 09597
Auxillary Tests Statistic Critical Skew Kart
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0980244517 0.834 0.193884967  0.15776262
Bartetr's Test indicates equal variances (p = 0.14) 8.409856796 15.08631706
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chy TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.074689285 0.157763711 000641525 0.001920934 0.026198762 5,18
Linear Interpolation (80 Resamples)
Point Yo SD 95% CL{Exp) Skew
IC0s >100
IClo >100
IC15 >100 1.0
1C20 >100 09
IC2s >100 08
IC40 >100
IC50 >160 0.7 1
0.6 4
& 054
[ =4 L
g 044
2 03]
® 42
014 .-,
00 § e T .
0.1 4 el
0.2 T T T T T
0 20 40 60 80 100 120
Dose %
Dose-Response Plot

= >
3 L 1-tail, 0.05 level
g of significance
o
o
a
~ ]

02

0.1 4

o -

10.98 J

439 J

72 |
100

D-Control

sqn_05-07-02data.xis



Environmental Testing Solutions, LL.C

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date: 51102 Test D: PpFRCR Sample ID: TVA, Sequoyah - UV-Treated [ntake
End Date: 5/14/02 Lab ID: ETS-Env. Testing Solutions Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments:
Conc-% 1 2 3 4
D-Control 04938 0.4456 0.4749 04794
100 0.4765 04357 0.4468 0.4963
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 0.4734 1.0600 0.4734 0.4456 0.4938 - 4.272 4
100 0.4638 0.9797 0.4638 0.4357 0.4963 5.965 4 0.560 1.943 0.0333
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distributior (p > 0.01) 0.9336360¢ 0.749 -0.063500364 -1.3533071t6

F-Test indicates equal variances (p = 0.62)

1.870973468

47.46834564

Hypothesis Test (1-tail, 0.05)

H. A

H ic t Test indi no significant differences

sqn_05-07-02data.xls



Chronic Whole Effluent Toxicity Test (EPA/600/4-91

Environmental Testing Solutions, LLC

Species: Ceriodaphnia dubia and Pimephales promelas

Summary of Chemical Analyses

/002, Methods 1000.0 and 1002.0)

Client: Sequoyah Nuclear Plant Non-Treated
Test dates: May 07-14, 2002
Project number: 324 Reviewed by:
Pimephales promelas Ceriodaphnia dubia
Concentration |Parameter Initial Final Final
Migimum [ Maximum| Mean S Migimum [ Maximum| Mean Migimum | Maximum| Mean
pH (8U) 8.23 8.27 8.25 0.02 7.54 8.10 7.84 0.19 8.18 8.38 8.27 0.06
DO (mg/L) 7.8 8.0 7.9 0.1 6.4 7.7 7.1 0.5 7.9 8.4 8.1 0.2
Conductivity (nmhos/cm) 298 321 313 8
Control Alkalinity (mg/L CaCO3) 63 65 64 1
Hardness (mg/L CaCOy) 82 89 87 4
Initial Temperature ("C) 243 24.6 24.5 0.1 24.2 24.7 24.4 0.2
Final Temperature ("C) 24.3 249) ) 245 0.2 244 24.9 24.6 0.2
pH (SU) 8.23 8.27 8.25 0.01 7.44|%. 1) .84y 780 0.21 8.19 8.39 8.27 0.07
DO (mg/L) 7.8 8.1 7.9 0.1 6.2 7.6 7.1 0.5 7.9 8.3 - 80 0.2
10.98% Conductivity (umhos/cm) 287 305 297 6
Initial Temperature (‘C) 243 24.8 24.5 0.2 243 25.0 24.6 0.2
Final Temperature ('C) 242 24.8 24.5 0.2 243 25.1 24.6 0.3
pH (SU) 8.20 8.26 8.23 0.02 7.53 8.02| , 7.76 0.18 8.13 8.38 8.27 0.06
DO (mg/L) 7.8 8.1 8.0 0.1 63] 7.6 %0{. 6.9 0.5 7.9 8.3 8.0 0.2
22% Conductivity (nmhos/cm) 269 289 281 8
Initial Temperature (‘'C) 242 24.8 24.6 0.2 24.3 25.1 24.7 0.2
Final Temperature (°C) 243 249 245 0.2 243 25.1 24,7 0.3
pH (SU) 8.13 8.24 8.19 0.04 7.62 8.04 7.84 0.16 8.18 8.37 8.26 0.07
DO (mg/L) 7.9 8.2 8.1 0.4 6.5 8.0 7.1 0.6 1.9 8.4 8.1 0.2
43.9% Conductivity (nmhos/cm) 241 257 250 [
Initial Temperature (‘C) 24.2 24.8 24.5 0.2 244 25.1 24.7 0.2
Final Temperature ('C) 24.3 24.9 24.5 0.2 244 25.1 24.7 0.3
pH (SU) 8.06 8.21 8.15 0.06 7.62 8.04 7.79 0.16 8.18 8.42 8.30 0.09
DO (mg/L) 79 8.2 8.1 0.1 6.5 7.5 7.0 0.4 19 8.3 8.1 0.2
2% Conductivity (umhos/cm) 203 216 211 5
Initial Temperature ("C) 242 25.0 24.6 0.3 24.4 25.3 24.8 0.3
ﬂlaljimwrlmn CC) 243 249 24.5 0.2 244 250 24.7 0.3
pH (SU) 7.93 8.18 8.08 0.10] 7.65 8.04 7.80 0.14 8.18 8.50 8.33 0.13
DO (mg/L) 8.0 8.4 8.2 0.2 6.5 7.6 7.2 0.5 8.0 84] . 8.2 0.2
Conductivity (umhos/cm) 165 175 170 4
100% Alkalinity (mg/L. C2CO;) 57 59 58 1
‘- Hardness (mg/L CaCO;) [7] 76 75 2
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10 0
Initial Temperature ("C) 243 25.1 24.6 0.3 24.3 254 24.8 0.4
Final Temperature ("C) 242 24.9 24.5 0.2 244 25.1 24.6 0.3
pH (SU) 7.99 8.18 8.11 0.07 7.67 8.22 7.91 0.19 8.15 8.54 - 8.27 0.14
DO (mg/L) 8.1 8.4 8.3 0.1 6.6 1.7 7.1 0.5 7.8 8.6 8.2 0.2
Conductivity (umhos/cm) 165 173 171 3
Alkalinity (mg/L CaCO,) 58 61 60 2
o,
100% Intake {77, rdness (mg/L CaCOy) 72 76 74 2
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10 0
Initial Temperature ("C) 24.4 25.1 24.6 0.2 243 . 24.8 24.6 0.2
Final Temperature (°C) 24.2 249 245 0.2 244 25.1 24.6 0.3
Overail Temperature (C) 242 25.1 245 0.2 242 254 247 03

(including all concentrations for initial and final temperatures)



Environmental Testing Solutions, LLC

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

Daily Chemical Analyses

Client: Sequoyah Nuclear Plant Non-Tréntcd
Test dates: May 07-14, 2002
Project number: 324 Reviewed by:
Concentration }Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 8.27 8.10 3.23 7.85 8.24 7.99 8.27 7.90 8.27 7.67 8.25 786 8.25 7.54
DO (mg/L) 7.9 7.7 7.8 6.9 7.9 7.6 7.9 74 7.8 6.6 8.0 7.2 8.0 6.4
Conductivity (pmhos/cm) 121 314 319 319 314 298 308
Control  Tlikalinity (mg/L CaCOs) 6 64 65
Hardness (mg/L. CaCO;3) 89 89 82
Temperature (C) 244 24.3 24.6 24.6 24.5 24.5 24.6 243 24.6 24.9 24.4 24.5 243 24.6
pH (SU) 8.26 8.11 8.24 7.66 8.23 7.91 8.27 7.88 8.24 7.75 8.24 7.84 8.24 7.44
10.98% DO (mg/L) 8.1 7.6 7.8 7.0 7.9 7.5 7.9 7.2 7.8 7.1 8.0 7.2 8.0 6.2
e Ceonductivity (nmhos/cm) 301 299 299 305 290 287 297
Temperature (C) 246 24.2 24.6 24.6 244 24.6 24.5 243 24.8 24.8 24.4 24.5 24.3 24.6
pH (SU) 8.26 8.02 8.24 7.66 8.20 7.90 8.26 7.82 8.21 7.59 8.21 7.82 8.24 7.53
23% DO (mg/L) 8.1 7.6 7.3 6.7 8.0 7.4 8.0 7.1 8.1 6.4 8.0 6.9 8.1 6.3
* Conductivity (pmhoes/cm) 287 285 285 289 1269 273 282
Temperature ('C) 24.6 243 24.6 24.6 24.6 24.6 24.6 243 24.8 24.9 24.5 24.5 24.2 24.4
pH (SU) 8.23 8.04 8.22 7.66 8.13 7.87 8.24 7.79 8.16 7.62 8.15 7.93 8.21 1.95
43.9% DO (mg/L) 8.2 7.6 7.9 6.5 8.0 7.4 8.1 7.0 8.1 6.5 8.1 7.0 8.2 8.0
e Conductivity (pmhos/cm) 254 253 252 257 241 244 250
Temperature ©C) 24.6 243 24.5 24.6 24.6 24.6 24.6 243 248 249 24.5 24.5 242 24.4
pH (SU) 8.20 8.04 8.21 7.62 8.06 7.86 8.20 7.80 8.10 7.65 8.08 7.89 8.18 7.64
72% DO (mg/L) 8.2 1.5 7.9 6.5 8.0 74 8.1 7.0 8.2 6.6 8.2 7.4 8.2 6.9
¢ Conductivity (umhos/cm) 212 213 213 216 203 206 211
Temperature ('C) 24.8 243 24.5 24.5 24.6 24.6 24.6 24.3 25.0 24.9 24.4 24.5 24.2 24.6
pH (SU) 8.15 8.04 8.18 7.65 7.93 7.85 8.15 7.72 8.04 7.68 7.98 7.89 8.13 7.74
DO (mg/L) 8.2 7.6 8.0 6.6 8.0 7.4 8.0 7.0 8.3 6.5 3.3 7.6 8.4 7.4
Conductivity (umhos/cm) 170 172 172 175 165 166 169
100% Alkalinity (mg/L CaCOy) 57 59 59
Hardness (mg/L. CaCOy) 76 72 76
Total Residual Chlorine (mg/L) <0.10 <0.10 v <0.10
Temperature 'C) 24.8 24.2 24.6 24.6 24.6 24.6 24.7 243 25.1 249 244 24.5 24.3 24.5
pH (SU) 8.13 7.99 8.14 7.69 7.99 7.96 8.18 7.87 8.10 7.67 8.05 7.98 8.16 8.22
DO (mg/L) 8.2 7.3 8.1 6.7 8.4 1.7 8.3 7.0 8.3 6.6 8.4 7.5 8.2 6.8
Conductivity (nmhos/cm) 170 173 173 173 165 168 172
100% Intake jAlkalinity (mg/L. CaCOy) 60 58 61
Hardness (mg/L CaCOy) 74 72 76
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature ('C) 25. ll 24.2 24.6 24.6 24.6 24.6 24.6 243 24.6 249 24.4 24.4 24.4 24.5




Environmental Testing Solutions, LLC

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

Daily Chemical Analyses
nt: Sequoyah Nuclear Plant Non-Treated
t dates: May 07-14, 2002
ject number: 324 Reviewed by: ,)/W
i
ncentration }Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day § Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 827 8.26 8.23 8.38 8.24 8.26 8.27 8.26 8.27 8.18 8.25 8.28 8.25 8.30
DO (mg/L) 7.9 8.1 7.8 79 7.9 8.3 7.9 8.1 7.8 7.9 8.0 8.0 8.0 84
Conductivity (gmhos/cm) 321 314 319 319 314 298 308
Control  TXikalinity (mg/L CaCO;) 63 64 65
Hardness (mg/L CaCOy) 89 89 82
Temperature ("C) 243 24.5 24.6 249 243 24.7 24.7 24.5 244 24.8 24.5 247 24.2 24.4
pH (SU) 8.26 8.20 8.24 8.39 8.23 8.25 8.27 8.24 8.24 8.19 8.24 8.30 8.24 8.30
10.98% DO (mg/L) 8.1 7.9 7.8 7.9 7.9 8.3 179 8.0 7.8 7.9 8.0 8.0 8.0 8.2
- Conductivity (gmhos/cm) 301 299 299 305 290 287 297
Temperature CC) 24.6 243 247 25.0 24.6 24.7 24.7 244 25.0 25.1 24.6 24.6 243 24.4
pH (SU) 8.26 8.23 8.24 8.38 8.20 8.25 8.26 8.24 8.21 8.18 8.21 8.31 8.24 8.29
22% DO (mg/L) 8.1 7.9 7.8 79 8.0 8.2 8.0 8.0 8.1 7.9 8.0 8.1 8.1 8.3
Conductivity (pmhos/cm) 287 285 285 289 269 273 282
Temperature ("C) 24.8 24.3 24.7 25.1 24.6 241 24.8 244 25.1 25.1 24.6 24.6 243 244
pH (SU) 8,23 8.22 8.22 8.34 8.13 8.25 8.24 8.20 8.16 8.18 8.15 8.37 8.21 8.26
43.9% DO (mg/L) 82 79 7.9 "~ 8.0 8.0 8.2 8.1 8.0 8.1 7.9 8.1 8.3 8.2 8.4
- Conductivity (nmhos/cm) 254 253 252 257 241 244 250
Temperature (°C) 248 245 24.6 25.1 24.7 24.7 24.7 244 25.1 25.0 24.6 24.6 244 244
pH (SU) 8.20 8.22 8.21 8.40 8.06 8.25 8.20 8.26 8.10 8.18 8.08 8.42 8.18 8.35
72% DO (mg/L) 8.2 79 7.9 8.0 8.0 8.3 8.1 8.0 8.2 8.0 8.2 8.3 8.2 8.3
Conductivity (umhos/cm) 212 213 213 216 203 206 211
Temperature (°C) 25.1 24.5 24.6 25.0 247 247 247 244 253 25.0 24.6 24.6 24.4 244
pH (SU) 8.15 8.22 8.18 8.47 7.93 8.27 8.15 8.24 8.04 8.18 7.98 8.50 8.13 8.42
DO (mg/L) 8.2 8.0 8.0 8.1 8.0 8.3 8.0 8.1 8.3 8.0 8.3 8.4 8.4 8.4
Conductivity (umhos/cm) 170 172 172 175 165 166 169
100% Alkalinity (mg/L CaCOy) 57 59 59
Hardness (mg/L CaCO;) 76 72 76
Total Residual Chiorine (mg/L) <0.10 <0.10 <0.10
Temperature °C) 25.1 24.5 24.7 24.8 24,7 24.7 249 244 254 25.1 24.6 24.6 24.3 244
pH ) 8.13 8.15 8.14 8.35 7.99 8.26 8.18 8.19 8.10 8.15 8.05 8.27 8.16 8.54
DO (mg/L) 8.2 8.1 8.1 8.1 8.4 8.3 8.3 8.2 8.3 8.1 8.4 7.8 8.2 8.6
Conductivity (nmhos/cm) 170 173 173 173 165 168 172
100% Intake |Alkalinity (mg/L CaCO;) Lo 57 g 59 A
Hardness (mg/L CaCOj) 1 | 72 76
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temnerature (°C) 24.7| 24.5 246 24.8 24.3 247 24.6 244 24.8 25.1 24.6 24,6 24.5 244




pvironmental 1esting dOiutiuley, L

Species: Pimephales promelas

Client: _"TVA TERUNAR Date: __ 0S-61-02
’ NoONTRAATEDS
Full-strength Chemistry: OutvALL 104
Parameter Sample Number: . Control Batch:
g1 - 2 3 0S-0b-07.| 05-0402 |os-1)-02-
H £\ -
?S.U.) —Er?""l 745 | £iod 221 |8 .21 223
DO Rz P
£.0 3 ; 1.8 3.0
(mg/L) ? 13
Conductivity i 24
(uumhos/cm) M2 s 3z\ 208
Alkalinity
(mg CaCOy/L) 51 | s4 s9 | LD o4 s
Hardness
(mg CaCOy/L) e Tz To £a £4 £2
Chlorine
£ | <0.! <0.
Collection start date
, 05-05-02 [o5-0162 [0S-0R-0L
Collection end time 1360 126 121§
Grab or Composite “HoUR. |- Houre [a%Houk
(duration) CoMfo GHISTE  COHASIT
Temperature (°C) . . .
upon receipt 0.3C| 03C| LEL
Physical 7AaLe FALL.
characteristics AN AT‘AA/ I'AT(:”
Ceal. | ceAll | Cuepl
Dates sample used | 54707 | 0502-02 Jes-tto
os-od-0p | 05-10-02. ] S12-02
0s-13-02
ETS Project and 324
Sample numbers  Jo2o507.0! ozasar.02fcstl-of

£3
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Environmental Testing Solutions, LLC -

Species: Pimephales promelas

Client: TVA SequoiAY Date: (S-01-0Z
NoNTELATED
Full-strength Chemistry: stAKE
Parameter Sample Number: Control Batch:
1 2 3 - 002 |os-A02] o5- 1102
H
5.U) g3 | 1@ | g0 | e | v21 | &3S
DO
(/L) &2 g4 432 7.4 1.8 e.0
Conductivity '
(umhos/cm) 10 3 oS 3z aiy 208
Alkalinity
Hardness
(mg CaCOyL) :*"::-.\ T2 | e &4 &9 &2
Chlorine <
0.10 | <0.10 A0
(mg/L) R
Collection start date ososcz |esaron |saoz
Collection end time KA ndl 1283
Grab or Composite @;ﬁ“‘- 28 Houl ?"%— |
(duration) YCoMpost zéocﬁ/msrre. g g
Temperature (°C) . . .
upon receipt 0.5¢C 03¢ g
Physical Pae | Pae TAN| pre v
characteristics TRN cLeAl | oAk,
cLeak-

Dates sample used | c.01-02 0s-63-02 les-1l-02

' 5-0b g2 | 051002 | O512-0%

oS3 ot

ETS Project and s24
Sample numbers 020507, 02 | 020507 @3 0e0sil,0

Toe



' Environmental Testing Solutions, LL.C rdge 1 vt o
Species: Pimephales promelas
Client: TVA <eguodAH Date: _0S-g1-02-
o TIEesTEeED ,
Daily Chemistry:
Day
Concentration | Parameter 0 1 2
CONTROL | pH (S.U) 8.2% | 840 | 8.23 | 186 |82 | 3.99
DO (mg/L) . . oA K7
Conductivity
(pmhos/cm) 3 H
(Tog;’l’"a“"e 2d.4 | 24.3 2.6 | 2t | 245 | 2us
pH (5.U) Twe 1823 | 34|
DO (mg/L) 3.0 . 1.5
JD .90 7} | Conductivity
o (pmhbos/cm) ‘ (A4
corermre 1 246 246 | 24 | 248
pH (8.U.) 8.2
o DO (mg/L) 8.1
22 Conductivity
{(umhos/cm) 264
(ng;perature 24,0
pH (S.U) g.23
45.9% DO (mg/L) 8.2
. Conductivity
5 (umbhos/cm) 254
Temperature
©0) 24,
pH (S.U) %zo
DO (mg/L) -2
72 o Conductivity 212
- (umhos/cm)
(’Eg;lperature 24.9
pH (S.U) 813
DO (mg/L) 8.2
} b6 % Conductivity / 3
(umhos/cm) O
(Toél;lperature 24.¢
pHS.U) Bél 3
DO (mg/L) 2
INTAKE Conductivity
100% |- (umhos/crm) /30
Temperature
O zs. |
Initial

-_——

-4



WA

Species: Pimephales promelas
Client: TYA Sefguod AR
NorTeATeD

;.Concentration Parameter 3

' CONTROL | pH (S.U) 823 1360 |823
DO (mg/L) 1.4
Conductivity
Temporanre | 1 | 23 | 2
pH (8.U) 8.2t 388 |48.24
DO (mg/L) 7.4 1.
Conductivity
temperaars | g | a3 248 | 244 | 24d | 245 243 | 24l
pH (S.U.) 326 | 182 p.2l 3549 ezt 1362 g.24 | 3.53
DO (mg/L) £.0 " . A i
Conductivity
(umhos/cm) 269 24
Temperature | g | 243 | 248 | 244 245 | 245 | 242 {24
pH (5.U.) 8.29 | 129 18l | 1.2 215 | 1A gzl 11399
DO (mg/L) J.o 8.1 b, 'L -0 B.2 .0
Conductivity
(umhos/cm) 2513 24 2_206" 250
zemperare | 2.6 | 243 | 24p | 249 | 245 245 | 292 | 24
pH (S.U.) G20 | 3o | 810 |25 | 808 |369 1615 EXTA
DO (mg/L) 8.\ 2.0 [ 8.2 2.4 0.2 b
Conductivity :
(umhos/cm) 210 203 zoew 21\
?C‘;‘P“""“” 2t | 243 | 256 | 299 | 294 | 2985 |2z | 20
pH (S.U) 8.5 | t32 |8.01 Jwe_ | 298 |89 8.12 | 34
DO (mg/L) §.0 3 2 . ad 1A
Conductivity '
(umhos/cm) 135 IS 11" 169
Temperatire | g4, 243 | zs.) | 299 | 244 | 245 | 243 24.5
pH (S.U) 8.18 133 1840
DO (mg/L) £3 3 8.2
Conductivity
(umhos/cm) ! 73 l w5
(l‘:g;lpmture 246 | 243 | 246

Initial | Final | Initial Final Initial Final Initial Final




Environmenfal Testing Solutions, LLC

Pagedot ¥

Species: Ceriodaphnia dubia

Client: TVA-SeauorAR Date: OS-01-02
Full-strength Chemistry: OureAu.. 10\
Parameter Sample Number: Control Batch:
1 2 3 05-0%502. | 05-A-02] o5-1\-02_ |

H
?S'U.) &S 743 sgod | 8.2 $.21 | &2s
DO

£3
(mg/L) 8.2 &0 7.4 1. 8.0
Conductivity
(umhos/cm) 170 72 105 | 321 314 200
Alkalinity
Hardness
(mg CaCOyL) ! 12 16 &4 &9 &2
Chlorine
<0, £0.}

(mg/L) 10 0. 10
Collection start d ;

ollection s atg S50z be o102
Collection end time S0 1126
Grab or Composite e -
(duration) %ﬁvine_ gaﬂfos:rﬂ
Temperature (°C) .
upon receipt 0.3C 05C
Physical e Ae
characteristics AN TAN

CLeAl | crepl
Dates sample used 0s-01-02 | 0S-0iv2
osod-u| &-or

ETS Project and 324 4
Sample numbers azase.oH| 026540




Environmental L'esting Solutions, LLC

Species: Ceriodaphnia dubia

Client: “TVA-Se GVt A n

Date: 05-61-0T

Full-strength Chemistry: |, vAKE.
Parameter Sample Number: Control Batch:
1 2 3 |os-oeot JosAezbg-ti-o2

pH
(S.U‘) 60‘3 ﬂ.qq ea 'O 8'21 42-1 f'ﬁ
DO
(g/L) £.2 e.d g3 1.9 1.8 £.0
Conductivity .
(pmhos/cm) 1o 173 1S 321 31y 3o
Alkalinity
(mg CaCOy/L) 35T ) 3,58’«3% 55‘!’ P\ L3 4 WS
Hardness ) 1
(mg CaCOYL) Ok | 12 L 84 89 | =
Chlorine

Lo
(mg/L) 040 |«o0.10 | 40.10
Collection start date os-os-62]osor-oz | os Ao
Collection end time 1doa ndi 233
Grab or Composite Houre zvs{’-i‘féuﬁ 7?‘-’!*40&
(duration) conpasire| Coufosite ¥
Temperature (°C) . . .
upon receipt 0.3C| 03C 1.8°C
Physical Pae.  |PAce MmLe
characteristics AN TAN TAN

CLeAr_ | crLeAl. CLeAr
Dates sample used og-0102 | gechi-oz | osit-02

05-04-0Z | os0-02 | OF-12-02

o 1F oL

ETS Project and 3
Sample numbers o205c1.02] o20sA.03 azasi-o




¥

Environmental Testing Solutions, 1.1.C
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rage /o1 s

Species: Ceriodaphnia dubia

Client: TVA ~ Sequci AR

Daily Chemistry:

Date: _0S-01-01.

Concentration

Parameter

Day

CONTROL

pH (8.U.)

B.23

9.28

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

O

e

24.9

1098

pH (8.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

WY)

2270

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature
&Y

24.1

4397

pH(U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

O

1270

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

9]

[DD 7

pH (S.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature

CQ

{NTRKE
1002

pH (S.U)

.15

.35

@.2

DO (mg/L)

Conductivity
(umbos/cm)

Temperature

9

2¢.7

24,5

8.1

24.8

-3

247

Initial

Final

Initial

Final

Final
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Species: Ceriodaphnia dubia

Client: _TVA _SeauvoNAR

Date: OS5« GV\~-Q72.

Concentration

Parameter

Day

CONTROL

pH (8.U.)

8.1

DO (mg/l)

Conductivity
(umhos/cm)

Temperature

Y]

10.98 %

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

)

Z2Z7%

pH (8.U)

DO (mg/L)

Conductivity
{umhos/cm)

Temperature

&Y)

43,97%

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

&Y

?Z’la

pH (8.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

O

166 %

pH (5.U.)

618

DO (mg/L)

Conductivity

(pmhos/cm)

Temperature

Y]

24.3

inTAkKS
{00

pH (8.U)

8.1s

DO (mg/L)

Conductivity
{umhos/cm)

Temperature

O

oo

Final

Initial

Final




" Environmental Testing Solutions, LLC

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

Summary of Chemical Analyses

Client: Sequoyah Nuclear Plant UV-Treated
Test dates: May 07-14, 2002
Project number: 324 Reviewed by: q / U AR e
Pimephales promelas
Concentration }Parameter Initial Final
Minimum | Maximum| Mean S Minimum | Maximum| Mean S
pH (SU) 8.18 8.27 8.23 0.03] - 7.49 8.12 7.87 0.21
DO (mg/L) 79 8.2 8.0 0.1 6.5 7.8 12 0.5
Conductivity (amhos/cm) 296 315 307 7
Control Alkalinity (mg/L CaCOy) - 63 65 64 1
Hardness (mg/L CaCOy) 82 89 87 4
Initial Temperature cC) 24.3 24.7 24.5 0.2
Final Temperature ('C) 243 248 245 0.2
pH (SU) 8.17 8.28 8.22 0.03 7.48 8.12 7.87 0.21
DO (mg/L) 19 8.2 8.0 0.1 6.1 7.8 7.1 0.6
10.98% Conductivity (umbos/cm) 287 300 292 5
Initial Temperature C) 243 24.8 24.6 0.2
Final Temperature (C) 24.2 248 24.5 0.2
pH (SU) 8.16 8.25 8.20 0.03 745 8.10 1.89 0.23
DO (mg/L) 77 . 81 1.9 0.1 6.5 1.8 7.2 0.5
22% Conductivity (umhos/cm) 270 283 277 4
Initial Temperature "C) 243 25.0 24.6 0.2
Final Temperature CC) 242 24.8 245 0.2
pH (SU) 8.12 8.24 3.i8]  0.04 7.43 8.10 7.83 0.22
DO (mg/L) 1.7 8.2 79 0.2 6.4 1.7 7.2 0.5
43.9% Conductivity (amhos/cm) 240 253 247 5
Initial Temperature ("C) 243 25.1 24.6 0.3
Final Temperature (C) 24.2 24.8 24.5 02
pH (SU) 8.08] . 8.20 8.14 0.04 7.42 8.08 7.83 0.21
DO (mg/L) 78 8.1 8.0 0.1 6.0 7.7 1.0 0.6
17 Conductivity (umbos/cm) 204 214 209 3
Initial Temperature CC) 24.3 25.2 24.6 0.3
Final Temperature (°C) 242 248 24.5 0.2
pH (SU) . 799 8.17 8.10 0.06 7.44 8.08 7.82 0.21
DO (mg/L) 79 8.1 8.0 0.1 6.4 7.7 7.2 0.5
Conductivity (nmhos/cm) 164 173 168 3
100% Alkalinity (mg/L CaCOy) 57 59 58 1
. Hardoess (mg/L. CaCO3) 72 76 75 2
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10 0
Inltial Temperature ('C) 24.2 25.3 24.7 04
Final Temperature CC) 24.3 248 . 245 0.2
pH (SU) 8.02 8.14 8.10 0.05 747 8.10 7.84 0.20
DO (mg/L) 79 8.1 8.0 0.1 6.2 1.7 7.1 0.5
Conductivity (pmhos/cm) 165 172 168 2
Alkalinity (mg/L CaCOs) 53 Ll 591 S 0d s 1
100% Intake
Hardaess (mg/L CaCO;) 72 76| 74 S 2
Total Residual Chlorine (mg/L} <0.10 <0.10 <0.10 0
[nitial Temperature ('C) 243 25.0 24.6 0.3
Final Temperature (C) 24.2 24.8 24.5 0.2
Overall Temperature (C) 24.2 253 245 0.2

(including all concentrations for initial and final temperatures)



Environmental Testing Solutions, LLC

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

Daily Chemical Analyses

Client: Sequoyah Nuclear Plant UV-Treated .
Test dates: May 07-14, 2002
Project number: 324 Reviewed by: /) / M__
\di
Concentration |Parameter Day 0 Day 1 Day2 Day 3 Day 4 Day 5 Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 8.27 8.12 8.22 7.72 8.24 8.00 8.25 7.90 8.22 7.85 8.18 8.00 8.23 7.49
DO (mg/L) 7.9 7.6 8.1 6.8 8.2 7.8 8.1 7.1 1.9 6.9 7.9 7.5 79 6.5
Conductivity (umhos/cm) 315 304 313 308 296 310 303
Control Alkalinity (mg/L CaCO)) 63 64 65
Hardness (mg/L CaCO3) 89 89 82
Temperature ("C) 24.5 243 24.6 24.5 244 24.6 24.7( 243 24.6 24.8 243 245 243 24.5
pH (8U) 8.28 8.12 822 7.80 8.23 8.02 8.24 7.94 8.21 7.78 8.17 7.96 8.21 748
10.98% DO (mg/L) 7.9 7.7 8.1 7.0 ‘8.2 7.8 8.2 7.0 7.9 6.8 7.9 7.4 7.9 6.1
) Conductivity (pmhos/cm) 300 292 299 289 287 288 289
Temperature (°C) 24.6 243 24.6 24.5 24.5 24.6 247 24.2 24.8 248 24.4 24.5 24.3 245
pH (SU) 8.25 8.10 3.21 1.76 8.20 7.98 8.23 7.95 8.18 8.10 8.16 7.92 8.20 7.45
2% DO (mg/L) 7.9 7.7 8.0 7.0 8.0 7.8 8.1 7.3 1.9 6.8 7.7 74 7.8 6.5
Conductivity (umhos/cm) 283 279 280 277 270 274 274
Temperature ('C) 24.7 24.3 24.5 24.5 24.7 24.6 24.7 242 25.0 248 24.4 245 24.3 24.5
pH (SU) 8.24 8.10 8.20 7.70 8.16 7.94 8.20 7.93 8.15 7.77 8.12 7.96 8.17 7.43
43.9% DO (mg/L) 79 7.7 8.0 6.9 8.1 7.6 8.2 7.4 7.9 6.9 7.7 7.3 7.8 6.4
: Conductivity (umhos/cm) 251 248 253 249 240 244 244
Temperature ("C) 24.7 24.3 245 243 24.6 24.6 24.6 242 25.1 248 24.4 245 24.3 24.5
pH (SU) 8.20 8.08 8.18 7.79 8.12 7.94 8.17 7.80 8.12 7.84 8.08 7.96 8.14 7.42
2% DO (mg/L) 8.0 7.7 8.0 6.9 8.1 1.5 3.1 7.0 7.9 6.8 7.9 7.3 7.8 6.0
Conductivity (amhos/cm) 211 209 214 210 204 207 206
Temperature ("C) 24.7 243 245 244 24.7 24.6 24.6 242 25.2 248 244 24.5 24.3 24.5
pH (SU) 8.17 8.08 8.15 7.71 8.06 7.93 8.14 7.90 8.09 7.76 7.99 7.95 8.10 7.44
DO (mg/L) 7.9 1.1 8.0 7.0 8.0 1.6 8.1 7.4 8.0 6.9 7.9 74 1.9 6.4
Conductivity (umhos/cm) 169 © 169 173 170 164 164 165
100% Alkalinity (mg/L CaCO3) 57 59 59
Hardness (mg/L CaCO3) 76 72 76
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 24.8 24.3 24.5 24.3 24.8 24,6 24.6 243 253 248 24.4 245 24.2 24.5
pm 8.14 8.10 8.13 7.74 8.07 7.94 8.14 7.87 8.08 1.76 8.02 797 8.12 7.47
DO (mg/L) . 7.9 7.7 8.0 7.2 8.0 7.6 8.1 7.1 8.0 6.8 8.0 7.4 1.9 6.2
Conductivity (pmhos/cm) 167 169 172 . 168 165 " 168 167
100% Intake |Alkalinity (mg/L CaCO;3) Lo 3 [
Hardness (mg/L CaCO») Y 72 76
Total Residual Chlorine (mg/L) [<4p.1b <10 <0.10 <0.10
"I Temperature ("C) 24.9| 243 24.5 24.3 24.7 24.6 1247 24.2 25.0 24.8 24.4 24.5 24.3 24.5




Species: Pimephales promelas

Client: "TVA- SeGusjAr

WON - TREATED

Fuil-strength Chemistry: 6 yeeauL 101

Date: 0S-01-02.

Parameter Sample Number: Control Batch:
1 2 3 0S-0002, 03-0A-02) os-Ih0Z
H
5.U) g1 | s | 509 | 527 | 822 | 823
DO
A . ¢. ) 7.9 1.9
(mg/L) 7 8.0 0 7.9
Conductivity RE o s | 296
(umhos/cm) 164 . 3 =03
Alkalinity
(mg CaCOy/L) <1 S99 59 L3 Ly LS
Hardness
(mg CaCO/L) 16 12 1 % b 4 £z
Chlorine <040 | <010 | =0.1
s . A0
(mg/L)
Collection start dat
ollection s ate o052 | 069102 | os. oz |
Collection end time 13S0 N2 (218
Grab or Composite gﬁ:ﬂﬂdi sHouk 73
(duration) CoMP0S1 18] OHAsITE | CoMPess
Temperature (°C) . . .
upon receipt 0.3C | 0.3% 1.4C
Physical Pa N ’
characteristics “ mq ) ﬁ‘-‘;’%g m‘ﬁ&
CWCAR. | CeAl.
Dates sample used osat-0z Josot-oz ]as-tor
osot-oz Jos-10-02 | OHeOL
0541392
ETS Project and 324 .
Sample numbers 620507, 01 | 020509.02] 92051.0 ¢

(v |

I N |




Species: Pimephales promelas

Client: __TVA- Seavu AY Date: _05-01-0Z. ’
LV-TReATED
Full-strength Chemistry: INTAKE
Parameter Sample Number: Control Batch:
1 2 3 05-0-02 | 03-CA-02 o5 -0z
H
ts.U) e | go1 | gov | g2t | €22 | &2
DO
A &0 &0 1A
(mg/L) 7 1.4 149
Conductivity I
Alkalinity w = G\ )
(mg CaCOyL) sty | S, | FE il e s
Hardness e
(g CaCOYL) w | 12 | e 59 89 | &2
Chlorine <
.10 40,10 | <0.10
| (mg/L)
Collection start date | o c.07 | 05-07-02] os.PU2
Collection end time A i 1218
Al
Grab or Composite L Houl Z5Nve. n?&
(duration) confocite | conpoSITE | CofiPas T
Temperature (C) . . o
upon receipt 03'C|0.3C 1C
Physical pace T | sace TPA pae
characteristics CLEAL cLeft TAN
Al
Dates sample used os-01-02 | 95 -09-02 | 05tk
Bch-02 5-10-02- | 0S12-02,
051302,
ETS Project and 324 | o506
Sample numbers 02050702} ° geesit. Al

b
]

e+ e et o e I B A0

T e



Species: Pimephales promelas

Client: _TYA- Seguay Ark Date: _0$-01-0Z.
, Uy -TRLATED
Daily Chemistry: —
Concentration | Parameter 0 1 — — 2 —
CONTROL | pH(S.U) .29 | @1z |8.22 . 2.2 B
DO (mg/L) 3.9 . 8. . \
Conductivity 3 15 .3 o 3'3
{umhos/cm)
Temperstre | zqs | 248 | 2 245 | 244 | 240
pH (S.U.) 9.2 | Bz 8.22 ’-lf.)e: g.2% 6_51.‘(‘):?.
10.987 DO (mg/L) 3.9 . 81 . m
. 8 | Conductivity
(nmhos/cm) 300 Z‘]Z -
v | see |23 [ W0 |z [as [
5 Ko 8.20 [
pH (S.U.) 8.25 | 810 0.2]
DO (mg/L) 39 2.3 o 3.0 8.0 1.8
Conductivity o
fwer | g7 | a8 | s |25 |2 L2
pH (S.U) a.24 8.10 8.20 "230 BB llto .
DO (mg/L) 9.9 < S0 . .
‘B .q70 Conductivity 25 l 2 4 8 253
(pmhos/cm)
Temperature 20,9 24.3 24.5 | 24 3 24.6 '
€O S
Q-m 8-‘2- .q
pH (S.U.) = =
PO (mg/L) s
?Z P Conductivity 214
(pmhos/cm)
Temperature ] 244 24,1 24.G
Q)
pH (S.U) 8.17F g.oe 66.15 ’):13 | | 8.0¢ ?_ils
DO (mg/L) ':}ﬂ . 0 )
I 0o A f:;:gusc/ﬁﬁ)ty l (aq { b ,?3
os/cm
vomperseure | 24.8 243 | s |23 ap | 24€
pH (S.U) 814 8.10 IEAEEY 8 g’-} =I: Z*I
INTAKE [ DO (mg/l) 29 . . .
por (S| 07 172
’I;Emperature 249 2.3 247 24.6
= Initial Final Initial Final Initial Final

eTaLe,



Environmental Testing Solutions, LLC Page 8 of 8

Species: Pimephales promelas

Client: “TYA- SeQUOiAN Date: (S-CF02
WUN-TRRATED

Day

Concentration | Parameter 3 4 5 6

CONTROL | pH (S.U) $.25 | 390 | 8.22 | 3.89 B.J% o000 | 8.23 1349
DO (mg/L) ¥l A9 . .

Conductivity _
(umbos/em) __| 308 29 e 303

Temperature

Y]

pH (5.U.)

DO (mg/L)
Conductivity
10 q g 'Z (pmhos/cm)

Temperature

LCEY

pH (8.U.)

DO (mg/L) .
Conductivity

-ZZOZ (umhos/cm)

Temperature

(&9

pH (S.U)
DO (mg/L)

Conductivity
‘7’5' 1 7’ (umhos/cm)

Temperature

Y]

pH (S.U.)

DO (mg/L)
Conductivity

—]ZZ (pmhos/cm)

Temperature

€Q) 240 | g4

pH (S.U) 514 | 190 | B0a 3% | 399 | 196 [8.10 |hyd
DO (mg/L) &\ ; . X-}
Conductivity
_/00% mbosem) | /70
Temperature 244

4Y)

| pH (S.U) 8.14
JNTRKEC DO (mg/L) &\
Conductivity
/@70 (pmhos/cm) 10
Temperature

Initial Final Initial Final Initial Final Initial Final




Environmental Testing Solutions, LLC
Page 3

Page l of |

Total Residual Chlorine

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

Analyst KL Todide reagent: | 1AJRO 24
Date analyzed | 0S-03-02Z Acid reagent: | | Aot
Slope: | 21-8
Calibration:
SRS 0.10 mg/L 1.00 mg/L
Reference standard number (Msg)q { tNE&SOA)
‘Note: For samples with a residual chlorine of > 1.0 mg/L, the calibration range must be adjusted to bracket the chlorine levels of the samples.
Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
[N SS091 0.50 c.s4S 104, 0%
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chiorine | %RPD = {(S-D) N[(S+D)2]} x 100
number M (acceptable range = + 10%)
020501, 0] |[SAN - 1O} pAL TAR S< 0.0440
J Duplicate 3 g Dsg .ood0S o7
Sample measufements:
Sample Sample ID - Sample characteristics Residual chlorine
number
Blank (should be = <0.10 m; Ga <0, 00109
PaLe. TAN
020501-02. | SQN - \NT RPC. <0.00210
-
/ —p
A / v
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) o% RS=MV/TVx 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
IN©&509 | 0.50 0.S12% 102.4 %o
Reviewed by ol
Date reviewed Vyo-b




Environmental Testing Solutions, LLC

Page b’
Page { of |

—

Total Residual Chlorine

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

Analyst e Todide reagent: | }p)R () zi
Date analyzed | 05.09.02 Acid reagent: | 1R
Slope: 2 }L
Calibration

1.00 mg/L
(NSS09)

range must be adjusted to bracket the chlorine levels of the samples.

SamaEa 0.10 mg/L
standard number

Reference ) N@ﬁ I

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

Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number {mg/L) (mg/L) (acceptable range = 90 to 110%)
INSSOA | 0.50 0.45 3 Q.47
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S-D) /(S+D)2]} x 160
number (mg/L) (acceptable range = + 10%)
0z0sA.0l |ficoq P no colde. 840. X
.\( Duplicate D.eo. oLBI A —_
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number
Blank (should be = <0.10 mg/L) W, 004>
020sc”.02 | SQN - 10} patrtrn, Cloaw £0.008857%
f s
6205A 03 | am - T pais Tan, cloose £0-0022 2
po
" =
-
/ 4 |
T
ended holding time (15 minutes) unless otherwise noted.

Note: All samples were analyzed in excess of EPA recomm

Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INS50A| 0.50 NYSb e [WArL
Reviewed by . ,\(
Date reviewed | ©5-20-0%-




Environmental Testing Solutions, LLC

Total Residual Chlorine
(EPA Method 330.5)

Matrix: Water, MDL = 0.10 mg/L

Page

Page | of )

Meter: Accumet Model 25 pH/lon Meter

Analyst | YA~
Date analyzed | O%-11-0O 2~
Calibration:
T 010 mg/L 1.00 mg/L

Reference standard number [nﬁﬂ )

INcE0A!

‘Note: For samples with a residual chlorine of > 1.0 mg/L,

the calibration range must be adjusted

Jodide reagent: | [NRO2Y
Acid reagent: {|p) Lodp
Slope:

28.01

to bracket the chlorine levels of the samples.

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) o RS=MV/TVx100

. pumber (mg/L) (mg/L) (acceptable range = 90 to 110%)
JNEEA 0.50 0.M42, 38.4%
Duplicate sample precision: )
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /(S*D)2]} x 100
number (mg/L) (acceptable range = = 10%)
6zosi). 0ISRN - 10} faLe TAN, CLen S <0, 0012
\\V Duplicate D <5, 00624 0%

Sample measurements:

Sample characteristics

Residual chlorine

Sample Sample ID
number
Blank (should be=<0.10 mg/L o < 0.005217
2osi.0% | SN - INT | pre AN, wenk <0.00452
—
v

S

/

/

A

‘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/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
[NE509! 0.50 0.419 95.87.
' Reviewed by [ __O\
Date reviewed | —05-20-02-




L “of 2

Environmental Testing Solutions, LLC Page
Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCOs/L
Analyst | (4oA
Date analyzed | 05-70 02 Titrate samples to pH = 4.50 S.U.
Titrant normality and multiplier determination:
pH of Normality Normality (V) of H2SO4 pH Factor or Multiplier
Deionized | Titrant check Begin | End Total = (5 ml Na;COs x 0.05)/E = (N x 50000)/ 100 ml sample
water reference | standard ml ml ml = 0.25/E =N1x500
=4,5S8.U. | number number () (acceptable range = 0.018 - 0.022)
558 |iNRu3e |insgpte| 02 [130 129 0.0145 a-8
w ¢€“ Hon 0.0 -0. iz0.lm\
Laboratory cg)r?tro standard:
Reference True value | Sample Alkalinity MV) | % RS= MV/TVx100
standard number (TV) volume | Begin | End Total | Multiplier | (mgCaCOYL) (acceptable range
(mg CaCOyL) (ml) ml mli ml =90 to 110%)
INSsEAa 100 100 |3, {230l ] 0B 40 a6
- Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total Muitiplier | (mg CaCOJ/L) {(S - D) /|(S+D)2]} x 100
number (ml) ml ml ml (acceptable range = £ 10%)
S
5.00DZA MHS Hzo 100 {33.0 |zq |64 | A© b5
i D —
05.Db D 2A Dupliets o [Aad |3e° |b-e + 735) 3.17%
Matrix spike recovery:
Reference Spike value Sample Spike alkalinity A)
standard number (SV) volume | Begin | End | Total Multiplier (mg CaCOyL)
{mg CaCOyL) (ml) ml ml ml
I NSO S0 oY |z;y |4e] e a.6 110
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
(mg thosz) = 75 to 125%)
LS Y5 Qo
Sample measurements:
Sample volume Begin | End Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOyL)
ou.2a-02 | MHS H2O 00 |4Lo |4eo |FO q.e L4
D3.0»-0Z 8 o 1Hd | by b2
J ¢ 14 lv.p oM 3
0S-A-02 A M0 1205 | 6.5 bt
J B 205 (20 | b3 bz
bs - 10-02 ZL,.8 3.2 H b3
0pS-Nn-02. A 33z |39 | Ly L5
6 39.8 v bl
C y A 15 |40 S * b 4

]

Reviewed by: r {
(@A)

Date reviewed: ﬁs- 20- 02.;]




_Environmental Testing Solutions, LLC .

Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCQOs/L
Analyst | KA
Date analyzed | p4. 75.0 2 Titrate samples to pH = 4.50 S.U.
memult@ﬁer determination: :
pH of li Normality (V) of H,SO, pH Factor or Multiplier
Deionized | Titrant check W—I& Total = (5 mi N3,CO; x 0.05)/E = (N x 50000)/ 100 mi sample
water | reference | standard m) ml | =0.25/E =Nx500
=4.58.U. | number number &) M&ms- 0.022)
\F»
Laboratory control standard:
Reference True value | Sample Alkalinity (MV) | % RS=MV/TVx 100
standard number {av volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CaCOyL) (ml) ml ml ml =390 t0 110%)
INSSER 100 10 jo.; |ig4]10.0] 9.8 |94S A8
Duplicate sample precision:
Sample . Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(8 - D) /{(S+D)2]} x 100
number (ml) ml ml ml (acceptable range = + 10%)
PR 8
03-uHZ IMis, 100 119 [7155]ed | 9.0 L3
0S40z | oo | 255|220 s | a8 |° w4
Matrix spike recovery:
Reference Spike value | Sample Spike alkalinity (A)
standard number (SY) volume | Begin | End | Tetal | Multiplier (mg CaCOy/L)
{mg CaCOyL) {ml) ml ml ml
INSS099 50 j[ou s |3qhd | 48 110
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
(mg CaCO,/L) =75 to 125%)
by e R A
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) mi ml ml Multiplier {mg CaCOy1)
D5-NW-02  |8SwW H20 B0 [3g (4ot | 3.2 q.6 31
0s5-14-0z- | & [ oo |36 36 / 35
ozosoT.0l SN 01 { 3¢ 124 |58 | } 57
020S0%.02 [ Z 2s 115500 a2
ozosil.ol J 3 55 |75 | Lo %
0z205071.02 |SON iNTRKe | 245 |27.0 [0 0O
rReSA. 0 | 2 21w | 335 |54 56
020511.02. J 3 1#4.334 39.6 | L. Z |
ALEda epP J i jurg |30 ¥ Za

Reviewedby: | 3| | Datereviewed: |0S-20-02 |

A}
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Environmental Testing Solutions, LLC Page | of 2
Total Hardness
(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCOs/L
Analyst ,457\._
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)/ 50 m] sample
number number (0] (acceptable range = 0.018 - 0.022) = N1 1000
INssoaz (ol jae | AF ©.0Z0UW Zo. o
Laboratory control standard:
Reference True value | Sample Hardness (MV) | % RS=MV/TVx 100
standard number (TV) volume | Begin | End | Total | Multiplier (mg CaCOyL) (acceptable range
(mg CaCOy/L) (ml) ml ml ml =90 to 110%)
INSS0B 40 0 g8 w3l la| Zow] B ©3.5%
Duplicate sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total Multiplier | (mg CaCOs/L) {(S - D)/[(S+D)2]} x 100
number (ml) ml ml ml (acceptable range = 10%)
S
ou-za.0Z |MRAS_ 20 60 | I} | o3 20.¢ 9
Duplicate D
o4-za.02 | g |lwo |wzld4.2] 4 D 24
Matrix spike recovery:
" Reference Spike value | Sample _ Spike hardness (A)
standard number (SY) volume | Begin | End | Total Multiplier (mg CaCOyL)
(mg CaCOyL) (ml) ml ml ml
INSED! 40 5 | jeo | 222z | Zo-@ 120
Sample hardness (B) Measured spike value (MV) % R=MV/SV1100
(mg CaCOyL) MV=A-B (acceptable range
(mg CaCO:JL) =T75to 125%)
Bo yd Q%
Sample measurements: .
' Sample volume | Begin End | Total Hardness
Sample number Sample ID (ml) ml m] ml Multiplier (mg CaCOy/L)
Blank —
T{#N\D (should be = 0 mg CaCO/L) 50 otv |04 |oo| TOY D
05.0L,0Z A IMHS \ 222 (s |42 29
> zLs (200 |43 ¢
] ¢ 20.86 |385% |44 q|
050402 A 3s.2 |35 | 4.3 ea
J B s |4yze |43 83
05-10-02 43.6 |4%q (4.l 84
os-loz A 0.5 |45 1d0 8z
B 4s |88 |43 22
L o | 4 4 3.0 |iz4]43 4 49
Note: If >15mi of ttrant is used, sample must be diluted.  Reviewed by: | ] Datereviewed [ 05-2002 B




Environmental Testing Solutions, LLC Page 2 of_ S
Total Hardness
(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCOs/L
Analyst | |4\
Date analyzed | ©5-2p-07
and multiplier determination:
Titrant | Normality che —Begin _ | End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ﬁlﬂ\\ml\_ =0.2/E ’ = (N x 50000)/ 50 ml sample
number number (E) ———(acgeptable range = 0.018 - 0.022) = Nx 1000
{
Laboratory control standard:
Reference True value | Sample Hardness (MV) | Yo RS= MV/TVx100
standard number (TV) volume | Begin | End Total | Muitiplier | (mgCaCOJL) (acceptable range
- . (mg CaCOy/L) (ml) ml ml ml =90 to 110%)
I NS5)0B 40 50 (iBa (s |20 [20@ o 025 7
Duplicate sample precision: _
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total Multiplier | (mg CaCOJL) {(S - D) /[[(S+D)2]} x 100
number (ml) ml mi ml (acceptable range =+ 10%)
S
65-)y-pz__|MHS HzD 50 | 150 @ |40 200 | B2
Duplicate D
0% IM-DZ. 50 |4l |z3.2 4.4 1 1
Matrix spike recovery:
Reference Spike value Sample Spike hardness (A)
standard number V) volume | Begin | End | Total Multiplier (mg CaCOyL)
(mg CaCOyL) {ml) ml ml ml
INSSLOB grdo | % a1 |82 bl Zo- |20
| / Sample hardness ®) Measured spike value (MV) % R=MV/SVx100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCo Jl].l) =75to 1250/0)
84 Y Hse
Sample measurements: '
Sample volume Begin | End Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier {mg CaCOyL)
— Blank AV
{should be = 0 mg CaCOyL) 4
05-0-0Z__|S6w W20 50 252 |1351 2.3 20.0 47
0.5-14-0z 4 7315 |14 | 2.3 Jd3
ozeen1.0l [SBN 10\ \ 74.68 (335 |33 o
gzos0d-02 \ Z 335|310 135 3z
czoSil- O\ J. 2 230 |up? | 37 e
02054¢1.02 |SenS Wt \ 4p3 43 {30 B
02050 .03 | A yd.z |48 | 35 12z
ozosSit .02 l 3 L3 |ivo |37 o
Ai(pn EP o | ng | 1.3 J 24

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

Reviewed by: r N _J Date reviewed | 0s. z0-02
N\




Sequoyah Nuclear Plant Biomonitoring
May 7-14, 2002

Appendix D

Reference Toxicant Test and
Control Chart



Environmental Testing Solutions, LLC

Potassium Chloride Chronic Reference Toxicant Co
for Pimephales promelas

ntrol Chart

using Moderately Hard Synthetic Water

Test number Test date

1 06-13-00
2 09-19-00
3 10-24-00
4 11-07-00
5 03-13-01
6 06-26-01
7 07-17-01
8 08-21-01
9 09-25-01
10 11-01-01
11 11-06-01
12 11-27-01
13 12-12-01
14 01-04-02
15 02-05-02
16 02-13-02
17 02-26-02
18 03-28-02
19 04-23-02
20 05-07-02

Note: 7-d IC25

= 7-day 2
potassium chloride that would cause a 25% reduc
growth for the test population.

CT = Central tendency (mean IC25).

7-day IC25 CT
(gKCIL) (gL KCh

0.70

0.66.

0.77
0.65
0.69
0.53
0.74
0.62
0.60
0.71
0.66
0.57
0.63
0.49
0.61
0.65
0.56
0.70
0.61
0.54

0.68
0.71
0.69
0.69
0.67
0.68
0.67
0.66
0.67
0.67
0.66
0.66
0.64
0.64
0.64
0.64
0.64
0.64
0.64

0.03
0.06
0.05
0.05
0.08
0.08
0.07
0.07
0.07
0.07
0.07
0.07
0.08
0.08
0.07
0.07
0.07
0.07
0.07

S = Standard deviation of the 1C25 values.

SA.?S

SA.90

CV = Coefficient of variation of the IC25 values.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole
National Pollutant Discharge Elimination Program.

= Standard deviation corresponding to the the 75"

SA.75

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

024

0.24
0.24
0.24
0.24
0.24

SA.90

0.31
0.32
0.31
0.31
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.29
0.29
0.29
0.29
0.29
. 0.29
0.29

percentile CV.

S A_75v= 0.38, as determined by USEPA for the method and endpoint.

= Standard deviation corresponding t

o the the 90" percentile CV.

Ccv

0.05

'0.08

0.08
0.07
0.12
0.11
0.11
0.11
0.11
0.10
0.10
0.10
0.12
0.12
0.11
0.12
0.11
0.11
0.11°

5%, inhibition concentration. An estimation of the concentration of
tion in Pimephales

Sago =045, as determined by the USEPA for the method and endpoint.

Organisms obtained from Aquatic BioSystems, Inc.

EPA-833-R-00-003. US Envi

Effluent Toxicity Applications Under the
ronmental Protection Agency, Cincinnati, OH.

05-07-02.xls



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

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

l 1 1 1 T I i T ' L I L) T T 1

T

1

T L] T ¥ ‘

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

Control Limits Set According to £ 2 Standard Deviations.

1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 L 1 1 l 1 1 1 L

! | | L | L ! | | ! ! L ! 1 1 ! | !
g, Yy < 7, 4 [/ o Iy s Y, <z, 7 a [ 2 &, a o,
% X Q‘,‘(o %o, ¢, “:e% s ‘ge,w %, ‘s, ’*o% %, 2y, "*oia "*a\,:o 7, *"e% "39% % %, X
v % % % Y% % 9 % % T, Y Y% % % % % % % % %
Test date

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

—— — Central Tendency (mean IC25)

Control Limits (mean IC25 + 2 Standard Deviations)




7-d IC25 (g/L. KCl)

2.0

1.5
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Environmental Testing Solutions, LL.C

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

T T T T

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

Warning and Control Limits Set According to 75" and 90" Percentile CVs.

| 1 1 L i l 1

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

1 1 1 1

| } ] | 1 !

! 1 ! 1
p) p 7 p) 4. o 9 gy < o 4, ¢ P) p) P p) P P) P
QI% A Qe,(o ‘o 4, Qe% v %, %, *a, ’*o% AN ’vxa "‘a% "v\(o "v% “‘e% 2, %,
% Y % Y % y Y% % Y y % Y 2% % 2> % %> » Y%

Test date

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

— — Central Tendency (mean IC25)
—..— Warning Limits (meanIC25%8, .5, S, ;5 =0.38, as determined by USEPA for the method and endpoint)
--------- Control Limits (mean IC25£ S, o, , S, o= 045, as determined by USEPA for the method and endpoint)




Environmental Testing Solutions, LLC

Precision of Endpoint Measurements

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

Control Control Mean
Test number  Test date Survival Growth Cv CT MSD PMSD CT
%) (mg/larvac) %) Gri"\;i"c"s"(h o %)  for PMSD (%)
1 06-13-00 100 0.58 13.2 0.12 20.0
2 09-19-00 100 0.67 5.3 9.2 0.07 11.2 15.6
3 10-24-00 97.5 0.83 133 10.6 0.22 26.9 194
4 11-07-00 97.5 0.67 10.5 10.6 0.13 19.3 19.3
5 03-13-01 92.5 0.34 6.5 9.8 0.08 22.8 20.0
6 06-26-01 100 0.63 9.8 9.8 0.19 30.6 21.8
7 07-17-01 100 0.52 9.1 9.7 0.07 13.8 20.7
8 08-21-01 100 0.89 8.3 9.5 0.13 15.1 20.0
9 09-25-01 100 0.85 49 9.0 0.09 104 18.9
10 11-01-01 100 0.54 2.5 8.3 0.10 18.6 18.9
11 11-06-01 100 1.00 7.4 8.3 0.17 169 18.7
12 11-27-01 97.5 0.70 22.8 9.5 0.18 26.1 19.3
13 12-12-01 95 0.82 16.6 10.0 0.19 23.5 19.6
14 01-04-02 95 0.80 10.1 10.0 0.18 22.0 19.8
15 02-05-02 97.5 0.95 6.9 9.8 0.21 22.2 20.0
16 02-13-02 100 0.65 8.0 9.7 0.10 15.5 19.7
17 02-26-02 100 . 0.64 33 9.3 0.11 16.5 19.5
18 03-28-02 100 0.63 11.2 9.4 0.13 214 19.6
19 04-23-02 100 0.71 12.8 9.6 0.19 26.2 20.0
20 05-07-02 97.5 0.46 123 9.7 0.07 15.4 19.7
Note: CV = Coefficient of variation for control survival.
Om average, the CV for control growth is 9.7% in Environmental Testing Solutions, LLC Pimephales chronic
toxicity tests.

Lower CV bound determined by USEPA (10" percentite) = 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
treatment that can be declared statistically significant in a whole effluent toxicity test. On average, 2 significant
difference occurs for Environmental Testing Solutions, LLC chronic toxicity tests when a toxicant reduces
Pimephales growth by 19.7% from the control.
Lower PMSD bound determined by USEPA ( 10" percentile) = 9.4%.
Upper PMSD bound determined by USEPA (90"' percentile) = 35%.

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

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

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

05-07-02.xls
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'PMSD (%)
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Environmental Testing Solutions, LL.C

Precision of Endpoint Measurements

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

] ] i |

Y e Vs R, R Tu, Ty N T T g TG e R
% % R v % R e e Yo % % % m w m W

Test date

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

—— - Central Tendency (mean PMSD) '

Lower and Upper PMSD Bounds

Lower PMSD Bound (10® percentile) = 9.4%, Upper PMSD Bound (90" percentile) = 35%

(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint.)
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 ;§ Bavironmental Testing Solutions, LLC

Potassium Chloride Chronic Reference Toxicant Test
(EPA/600/4-91/002 Method 1000.0)
Species: Pimephales promelas

PpKCICR Test Number: 18
NonTreeATeD

Dilution preparation information: Comments:
KCl CHM number: M 061
Stock preparation: 50 g KCI/L: Dissolve 50 g KClin 1-L
Deionized water
Dilution prep (mg/L) 300 450 600 750 900
Stock volume (mL) 6 9 12 15 18
Diluent volume (mL) 994 991 988 985 982
Test organism information: Test information:
Organism age: Z4- Holks O Randomizing template: | BLUE
Date and times organisms | 0g-0b-02 1620 vo oo HET | Incubator number: 2
were born between.
Organism source: A e 05002 Artemia lot number: %021P
Transfer bowl information: | pH = Temperature = Oven temperature: C
1.4§ 24.0°C | Drying time: 24-toutd |
Daily feeding and renewal information:
Day Date Morning feeding | Afternoon feeding Test initiation, renewal, | Analyst
time time or termination time
0 | egoroz] —A| 100 1538
' | osos8-02 1oy 161} 1530 \/)1
2 lesroror| 100D 1602 1521 A
P los-ioeoz| 0453 leOb _Isz0 Pyl
4 lesn-02.| W40 180l \SAZ , dl/mx
5 loswz-on| g4t 1851 1SS0 y. /
6 lpsms.02| 100m Y 1600 Al
7 | gs-d-o 1502~ g
\J Al
Control information: Acceptance criteria Summary of test endpoints:
9% Mortality: 2.5% $20% 7-day LC50 £s2.2
Average weight per larvae: 0.4580 > 0.25 mg/larvae NOEC 450
LOEC oo
Chv s14.6
1C25 4, b
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' by vironmental Testing Solutions, LLC

page 3 oF S

PpKCICR Test Number: 18

NONTRR ATED
Survival and Growth Data

Day 600 mg KCUL 750 mg KCVL 900 mg KCVL
M N 0 P Q R S T U \% W X
0 o lmlwolwlw] 0] w|o]w|io]fo)/0
' s2 01 0] 0| 9% 10 |10 gk [ yed]4ud 13| ¢?
2 s lio {10 a4 0] 0)q |4 34| T 7'
3 g |10 0|4 | € |k |IO gol4 |3 (,“\ L'
! 8 (2|0 la |2 7w |4 |2 |Y
s el alios*l 2 1al49e |3%2 ¢ st
6 glg*oly | 8|4 e | 2> 4o 3*
’ e 7o clelalele 234 2
| s I I I ) P P Pl Pid M o
B = Pan + Larvae weight (mg) \‘.69 ‘1:\0 ‘4’3% \%'sb \1.\\ “.'57— ‘1.0(\ \%'QD ‘6b0 I"%\ ‘$‘Q\ \5-0\
Larvae welght (mg)=A—B ’,‘m"’ . ,,p 1‘5{, ?f\‘) Iz 53' ‘b-‘\b ‘ .\'.90 o,v'bb o‘“;b ,l‘\' D_a,ﬁO

Calculations and data reviewed: 9&

Comments:
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Environmental Tesﬁng Solutions, LLC

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

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

Test pumbers PpKCICR # 18
Test dates: May 7-14, 2002 Reveiwed by-g 7W
/
Concentration (mg/l. Replicate Tnitial number of | Final number of A = Pan weight B=PantLarvac | Larvae weight (mg) | Weight/ Initial number Mean survival | Mean weight (mg) 7 Coefficlent of Percent reduction from
K lorvae larvae (mg) weight (mg) =A-B of tarvae (mg) (%) variation (%) control (%)
A 10 10 14.720 19.160 4.440 0.4440
Control B 10 9 14.658 18.530 3.872 0.3872 915 0.4580 123 Not applicable
C 10 10 14.464 19.650 5.186 0.5186
D 10 10 14.988 19.810 4.822 0.4822
E 10 10 15.082 19.290 4.208 0.4208
300 F 10 10 14.852 19.390 4.538 0.4538 915 0.4498 72 18
G 10 9 14.459 18.770 4311 04311
H 10 10 14.775 19.710 4.935 0.4935
I 10 10 14.874 18.370 3.496 0.3496
450 J 10 10 15.123 19.300 4.177 04177 100.0 0.3937 92 140
K 10 10 14.503 18.290 3.787 0.3787
L 10 10 14.693 18.980 4,287 0.4287
M 10 8 15.135 18.560 3425 0.3425
600 N 10 7 14.960 17.700 2.740 0.2740 815 0.3141 1.6 3.4
0 10 10 14.955 17.880 2.925 0.2925
P 10 8 15.087 18.560 3473 0.3473
Q 10 3 14.531 17.110 2.579 0.2579
250 R 10 9 15.046 18.320 3.274 0.3274 825 0.3041 165 33.6
S 10 8 15.297 17.970 2673 0.2673
T 10 8 15.264 18.900 3.636 0.3636
U 10 2 14.970 15.600 0.630 0.0630
900 v 10 3 14.988 15.810 0.822 0.0822 25.0 0.0742 41.9 83.8
w 10 4 14.784 15910 1.126 0.1126
X 10 1 14.620 15.010 0.390 0.0390
Dunnett's MSD value: 0.0707 MSD = Minimum Significant Difference
PMSD: 154 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. On average, a significant difference occurs for Environmental
Testing Solutions, LLC chronic toxicity tests when a toxicant reduces Pimephales growth by 19.7% from the control (determined
Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.
Upper PMSD bound determined by USEPA (90th percentile) = 35%.
The lower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 laboratories for Pimephales growth in
chronic reference toxicant tests.
USEPA. 2000. Und ding and Ac ing 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.

tic BioS) Inc.
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Environmental Testing Solutions, LLC
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival

Start Datec 57102 Test [D: PpKCICR Sample TD: REF-Ref Toxicant
End Date 534102 Lab D: ETS-Env. Testing Solutions Sample Type: KCL-Potassium chloride
Sample Dater Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments:
Conc-mg/L 1 2 3 4
D-Control 1.0000 0.9000 1.0000 1.0000
300 1.0000 1.0000 0.5000 1.0000
450 1.0000 1.0000 1.0000 1.0000
600 0.8000 0.7000 1.0000 0.8000
750 0.8000 0.9000 0.8000 0.8000
900 0.2000 0.3000 0.4000 0.1000
Transform: Arcsin Square Root Rank 1-Talled Number Total
Coac-mg/L Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number
D-Control 0.9750 1.0000 1313 1.2490 1.4120 5.942 4 | 40
300 0.9750 1.0000 13713 1.2490 1.4120 5.942 4 18.00 10.00 1 40
450 1.0000 1.0256 1.4120 1.4120 1.4120 0.000 4 20.00 10.00 0 40
600 0.8250 0.8462 1.1544 09912 1.4120 15.615 4 12.50 10.00 7 40
750 0.8250 0.8462 1.1426 1.107L 1.2490 6.209 4 10.50 10.00 7 40
*900 0.2500 0.2564 0.5124 0.3218 0.6847 30.428 4 10.00 10.00 30 40
Auxiliary Tests Statistic Critical Skew Kart
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.948615253 0.884 0427279336  1.241498999
. Equality of variance cznnot be confirmed
Hypothesis Test (1-tall, 0.05) NOEC LOEC ChV TU
Steel's Manry-One Rank Test 750 900 $21.5838363
Maximum Likellhood-Probit
Parameter Vaioe SE 95% Fiduclal Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 2483109115 6.391501454  12.30374806 37.35843424 0.025 2535851211  7.814724922 0.47 2.530516378  0.040272093 2
Intercept 6776791931  18.77373555 -104.5644417 -30.97139691
TSCR 0099690478  0.023695382  0.053247527  0.146133428 1.0
Potat Probits mg/L__ 95% Pduclal Limits 05 ] /
ECOl 2674 6867937265  537.058375 747.6565068 i
ECOS 3355 731.6016577 608.8859727 7813018378 0.8 -
ECI0 3718 7566684322 650.5914712 8003850597 0.7 ] 1
ECIS 3964  TI4.064301  680.0050895 813.9142816
EC20 4158 7BR.A747746 7040221999 B25.1876413 @ 061
EC25 4326 8004851229 724.9768854 8353575863 § 0.5 4
EC40 4747 8323645221 7I8.0726786 864.3273455 [ 0.4 1
EC50 5000 851150649 8086100921 8857921651 14
EC60 5253 8724071154 836.1833631 9123091936 0.3 4
ECT75 5674 907.1508087 873.6396115  969.6457235 02 :
EC80 5842 921319425 886269403 996.4079068
EC85 6036 938.1142293 900.0531996 1029.871372 01 1
ECS0 6282 959.6815291 916.5147209 1074.967135 0.0 T v &-&-crrr T
EC9S 6645 992.5620769 940.0032492 . 1147.249305 1 10 100 1000 10000
EC99 7326 1057312313 983.3092802  1299.356351 Dose mg/L
Dose-Response Plot

09 'P___r" \

0.8 1
07 i

o
3
N

0.5
0.4 3 ]
™03
0.2 3
0.1 1

Day Survival

300
450 4
600
750 J
900

D-Control

ng N7.07 ¥l



Environmental Testing Solutions, LL.C

Statistical Analyses
Larval Fish Growih and Survival Test-7 Day Growth
Start Dats: 5102 Test ID: PpKCICR Sample ID: REF-Ref Toxicant
End Datex 5N4a02 Lab D: ETS-Env. Testing Solutions Sample Type: KCL-Potassium chloride
Sample Date Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments: '
Concemg/L 1 2 3 4
D-Coatrot 0.4440 0.3872 05186 0.4822
300 0.4208 0.4538 0.4311 0.4935
450 0.349% 04177 03787 0.4287
600 0.3425 0.2740 0.2925 0.3473
750 02579 03274 0.2673 03636
900 0.0630 0.0822 0.t126 0.03%0
Transform: Untransformed 1-Tailed Isotonic
Cono-mg/L Mean N-Mean Mean Min Max CV% N t-Stat Crittcal MSD Mean N-Mean
D-Control 0.4580 1.0000 0.4580 0.3872 0.5186 12.265 4 0.4580 1.0000
300 0.4498 0.9821 0.4498 0.4208 0.4935 7.165 4 0.279 2410 0.0707 0.4498 0.9821
450 0.3937 0.359% 03937 0.3496 0.4287 9.241 4 2.192 2410 0.0707 0.3937 0.8596
600 03141 0.6858 03141 0.2740 03473 11.602 4 4.904 2410 0.0707 0.3141 0.6858
*750 0.304% 0.6639 0.3041 0.2579 0.3636 16.523 4 5.245 2410 0.0707 0.3041 0.6639
*900 0.0742 0.1620 0.0742 0.0390 0.1126 41.924 4 13.076 2.410 0.0707 0.0742 0.1620
Axxillary Tests Stadstic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0956860721 0.834 0.025996371  -1,050953136
Bastlett's Test indicates equal vasiances (p = 0.90) 1646460414 15.08631706
Hypothesis Test (1-tall, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob daf
Dunnett's Test 450 600 519.6152423 0070734455 0.154442041 0.080895563  0.001722891 1LIE0® 5,18

Linear Interpolation (80 Resamples)

Pont my/l $D 95% CL(Exp) Skew
1C0S 339.29 88.10 0.00 449.63 08574
IC10 400.49 631.04 140.29 517.97 07585
ICl15 458.24 am 271.89 543.89 0.8195 10
€20 501.40 38.76 363.05 585.41 0.5792 09
125 544.55 4144 43365 635.04 1.2997 . ’
A0 . 769.09 2654 635.98 795.77 -2.2081 0.8 4
1C50 798.98 11.39 755.26 824.51 -0,2208 07
o 0.6 4
2 4
g 05
8 04 ]
2 o4
0.3
0.2 4
0.1 4
0.0 y—t v . v
0 200 400 600 800 1000
Dose mg/L
Dose-Response Plot
0.6

1-tail, 0.05 tevel
of significance

7 Day Growth
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.ironmental Testing Solutions, LLC

PpKCICR Test Number: &

NONTRRAT €D
MHS Control Chemistry:
Parameter Control Batch:
SO0 | 0S-A-02] og-iko2

ESI?IU) 8§27 827 ]| &es
gn(;/L) 14 7.8 £.0
m;sc{:r:)ty 3z | 34 | 300
;}}};’é‘;‘g‘{, " T Y s
(g CaCOLL) a_| & [

Acceptance Criteria for Daily Chemistry:

Acceptance Criteria
Concentration (difutions must be remade if the
conductivity falls outside the
acceptable range)
' CONTROL 280 - 360
300 mg KCVL 840 - 890
f 450 mg KCVL 1100 - 1180
¢ .
H 600 mg KCIL 1390 - 1460
: 750 mg KCI/L 1660 - 1710
900 mg KCI/L, 1890 - 1950
KCl Stock 67000 - 76000
(25 g KCI/L) :




nvironmental Testing Solutions, LLC

Paged>o0lD

+

&

PpKCICR Test Number: e
Mom'teATQb
. Daily Chemistrp:
, Day
f Concentration | Parameter 0 2
. [CONTROL | pH (.U g.27% | 8.09 8.23 | 199 .24 | 8.0%
DO (mg/L) 39 | db |3 ! 416
Conductivity
(aaboslon) 3z Ii\ an 35%
'({eg;lperature 245 | aas | 246 | zs0 |24 243
pH (3.0 5za_ | 14l | &2z4 | 3as |l8.24 Xem)
‘ DO (mg/L) 8.1 4.5 | 8.\ ~ B 1.6
i | 300 mg KCVL | Conductivi
B Comnosiomy | 88D 8,3 a0
f (T"g;‘pmm A 24.3 246 | 280 w3 | 2.2
pH (S.U) 829 | 1.0 | 823 | 8.00 .23 | 196
é DO (mg/L) a.l 3.4 8.0 3. 1.8 7.6
~ 450 mg KCVL | Conductivity
| (umhos/cm) 2,?3“ \ . 1123 [
Temperawre | yq | 243 | b | 24 s | 22
pH (5.U) %23 | 3az | ezt | 8oo | 8.2 | 804
DO (mg/L) 8.2 3.2 L . 1.8 1S
600 mg KCVL | Conductivity »
O ogiom) zﬁ: | 1 244 1439
'(I‘og;lperature 2.8 24.3 24.b 25.1 244 4.3
pHS.U) 8.26 | +.9¢ 18.24 | 398 2.24 | 8.04
DO (mg/L) 8.2 X o |35 3.8 1.7
750 mg KCI/L | Conductivity
- | (pmhos/cm) 1303 oo 1LY
’({g;xperature 24.€ 24.3 296 | 244 24 | 243
pH 8.U) 8,23 | 789 77 1802 | 824 | 6.04
DO (mg/L) 8.2 3.4 8.0 . 3.0 .€
900 mg KCVL | Conductivity
E (umhos/cm) Iq/ :; ‘B"l 2
,' ';‘%l;lperature 24.5 24.3 24.0 2I{ﬁ 7_4.4 743
Tnitial Final Initial Final Initial | Final
@ Socn (900 (8000 #8400
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PpKCICR Test Number: _{§

NoMTREATED

_ Ecentraﬁon

Parameter

8.75 6

JONTROL

pH (S.U)

DO (mg/L)

Conductivity
{pmhos/cm)

Temperature
&Y

pH (S.U)

P20

349

DO (mg/L)

£.0

Conductivity
(umhos/cm)

8H

Temperature
O

2.6

3.

24-2

.42

24,4

©0.3

pH (8.U)

6.2%

444

DO (mg/L)

8.1

Conductivity

-] (umhos/cm)

Iz

Temperature
)

24 .

33

242

3.84

4.y

pH (S.U)

353

7,94

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature
o

PAS

pH (S.U)

19

DO (mg/l)

Conductivity
{pmhos/cm)

Temperature
o

H-el
3

500 mg KCI/L

pH (S.U)

DO (mg/L)

Conductivity

(pmhos/cm)

Temperature

CO

Shock

Final

Final




Environmental Testing Solutions, LL.C

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

Test number Test date 7-d 1C25 CT S Sags Sa00 Ccv
(g/L NaCl)  (g/L NaCl)
1 12-17-00 0.89
2 12-19-00 1.01 0.95 0.08 043 0.59 0.09
3 12-19-00 0.97 0.96 0.06 0.43 0.5% 0.06
4 01-09-01 0.95 0.95 0.05 0.43 0.59 0.05
5 02-06-01 1.11 0.99 0.08 0.44 0.61 0.08
6 03-07-01 1.04 0.99 0.08 0.45 0.62 0.08
7 04-04-01 1.02 1.00 0.07 045 0.62 0.07
8 05-09-01 1.10 1.01 0.07 0.46 0.63 0.07
9 06-06-01 1.07 1.02 0.07 0.46 0.63 0.07
10 07-10-01 1.05 1.02 0.07 0.46 0.63 0.07
11 08-08-01 1.02 1.02 0.07 0.46 0.63 0.06
12 09-12-01 1.02 1.02 0.06 0.46 0.63 0.06
13 10-10-01 1.03 1.02 0.06 0.46 0.63 0.06
14 11-01-01 1.00 1.02 0.06 0.46 0.63 0.06
15 12-05-01 1.05 1.02 0.06 0.46 0.63 0.06
16 01-09-02 0.91 1.02 0.06 0.46 0.63 0.06
17 02-05-02 1.07 1.02 0.06 0.46 0.63 0.06
18 03-19-02 1.03 1.02 0.06 0.46 0.63 0.06
19 04-09-02 1.03 1.02 0.06 0.46 0.63 0.06
20 05-07-02 1.05 1.02 0.06 0.46 0.63 0.06
Note: 7-d IC25 = 7-day 25% inhibition concentration. An estimation of the concentration of

CT = Central tendency (mean IC25).

sodium chloride that would cause a 25% reduction in Ceriodaphnia

reproduction for the test population.

S = Standard deviation of the IC25 values.
= Standard deviation corresponding to the the 75" percentile CV.

-~ Sas

Sas0

CV = Coefficient of variation of the IC25 values.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications

Sa 75 = 0.45, as determined by USEPA for the method and endpoint.

= Standard deviation corresponding to the the 90™ percentile CV.
S99 = 0.62, as determined by the USEPA for the method and endpoint.

Under the

National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH.

05-07-02.xls
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Environmental Testing Solutions, LL.C

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

I } i ! 1 i | I I ! T I ! 1 i |

Control Limits Set According to + 2 Standard Deviations.

! I | ! ! ! ! ! L L ! 1 1 ! ! 1
R R, 2, % %2 % w, v, 2 Y % %, % %
Ve N e Tm, g o %, ‘to , %, 1‘, Y e, o oy ey g mp o
Y o v u, o %, “o % % %, v % W % % W g
Test date

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

— — Central Tendency (mean IC25)
--------- Control Limits (mean IC25 + 2 Standard Deviations)




7-d IC25 (g/L NaCl)

Environmental Testing Solutions, LLC

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

2.5 i ! I 1 1 l I 1 i i 1 | 1 I L i ] ! I | i i
i . . . th h , j
201 Warning and Control Limits Set According to 75~ and 90" Percentile CVs. h
1.5 ]
1.0 L -
0.5 -
0.0 - Since the coefficient of variation for the set of 7-d IC25 values (0.06) is less than the 75" and 90° percentiles determined ]
i by the USEPA. these percentiles were used in setting the waming and control limits. 4

1 1 ! i 1 ! ! | | ! I ! l | i

b
\’V)
%

\ | !
P p p) 2 P) 7 o P P o, o, p y ; P P
"vg ’?:/J, 4, "‘a% ‘9) ‘9& X %Qa )v% ‘ga% Qj"v Q/% %o, 2. "ao 2
Y Y Y Y y Y 7 7 % % Y

Test date

—e— 7-day IC25 = 25% inhibition concentration. An estimation of the concentration of sodium chloride that

would cause a 25% reduction in Ceriodaphnia reproduction for the test population.
Central Tendency (mean IC25)

Warning Limits (mean IC25 =S, .., S, ,; = 0.45, as determined by USEPA for the method and endpoint)
Control Limits (mean 1C25£S, o , S, o= 0.62, as determined by USEPA for the method and endpoint)




Environmental Testing Solutions, LLC

Precision of Endpoint Measurements

Sodium Chloride Chronic Reference Toxicant Data
for Ceriodaphnia dubia

Test

using Moderately Hard Synthetic Water

Control

Control Mean

number Test date Survival Reproduction T
for Control
(%) (offspring/female) (%) Reproduction
CV (%)
I 12-17-00 100 25.6 4.6
2 12-19-00 100 24.8 9.5 7.1
3 12-19-00 100 25.1 19.2 111
4 01-09-01 100 28.0 8.4 10.4
5 02-06-01 100 22.1 10.1 10.4
6 03-07-01 100 24.0 8.3 10.0
7 04-04-01 100 25.0° 10.0 10.0
8 - 05-09-01 100 27.9 8.9 9.9
9 ' 06-06-01 100 27.8 5.8 9.4
10 07-10-01 100 25.0 9.4 9.4
11 08-08-01 100 309 24 8.8
12 09-12-01 100 28.6 6.6 8.6
13 10-10-01 100 249 8.8 8.6
14 11-01-01 100 27.0 6.5 85
15 12-05-01 100 24.8 9.1 8.5
16 01-09-02 100 27.5 7.5 8.4
17 02-05-02 100 23.1 10.1 8.5
18 03-19-02 100 26.3 8.6 8.5
19 04-09-02 100 26.2 12.3 8.7
20 05-07-02 100 27.3 3.1 8.7
Note: CV = Coefficient of variation for control reproduction.

MSD

33
4.6
5.0
35
3.1
2.4
29
3.1
335
2.8
2.7
27
25
3.1
4.8
4.5
2.6
3.0
238
23

PMSD

(%)

12.9
18.4
19.8
124
14.2
10.1
11.8
11.0
12.5
11.2
8.7

9.4

9.9

11.6
19.5
16.3
1.1
112
10.7
8.4

CT

for PMSD (%)

15.6
17.0
15.9
15.5
14.6
14.2
13.8
13.7
13.4
13.0
12.7
12.5
12.4
12.9
13.1
13.0
12.9
12.8
12.6

On average, the CV for control reproduction is 8.7% in Environmental Testing Solutions, LLC
Lower CV bound determined by USEPA (IDIh percentile) = 8.9%.

Upper CV bound determined by USEPA (90" percentile) = 42%
" MSD = Minimum Significant Diffcrence

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 efMluent toxicity test. On average, a
significant difference occurs for Environmental Testing Solutions, LLC chronic toxicity tests whena

toxicant reduces Ceriodaphnia reproduction by 12.6% from the control.

Lower PMSD bound determined by USEPA (l()"' percentile) = 11%.

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

The lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 laboratories for

Ceriodaphnia reproduction in chronic reference toxicant tests.

USEPA. 2000. Understanding and Accounting fo
Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental Prot

 Method Variability in Whole Effluent Toxicity Applications Under the National
ection Agency, Cincinnati, OH.

05-07-02.xIs



Environmental Testing Solutions, LLC

Precision of Endpoint Measurements

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

PMSD (%)

50

45

40

35

30

25

20

15

10
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% R ey g "*o% %, %‘(o e Qo% o, , R, &, T, %, %, %, %
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Test date

L 1 |
% a to 2 Y W % 4 P
%, e Nt o,

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

—— - Central Tendency (mean PMSD)

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

Illllll|lIIllll]lllllllllllllllll]Illlllll]llllll




Environmental Testing Solutions, LL.C

page 1ot 7

Sodium Chloride Chronic Reference F oxicant Test
(EPA/600/4-91/002 Method 1002.0)
Species: Ceriodaphnia dubia

Date Time Apalyst CdNaCICR Test Number: _ZZ.
Teststart | 05 01.02 1220 A
Testend | 0544-02. | e |4F
Dilution preparation information: Comments: e
NaCl CHM number: cHiM o0 3
deionized water) | ]
Dilution prep (mg/L) 600 800 1000 1200 1400
Stock volume (mL) 9 12 15 18 21 -
Diluent volume (mL) 1491 1488 1485 1482 1479 i
Test organism information: Test information:
Organism age: <Z-Houls oD Randomizing template: | Yé2L.00)
Date and times organisms | 0$- 0l-02 W\ ro 1802 Incubator nuinber:. :
were born between: | . 2 |
Organism source: oM- %0:02 ASHA YCT batch: AL 1 04- i-02
Transfer bowl information: | pH = g« 23 Temperature CC=2 3 | Selenastrum baich: /Lgl‘ oYt 02
CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 | 4 5 6 7 8 9 10
1 - Young produced | (7 o) O O @) @) /@) o O O
Adult mortality w vl w w (- L | WU I [
2 Young produced O O O U O Dj O O 1O U_
Adult mortality L “ L [ | (W L 1 | L
3 Young produced L‘ 2 O q o 1 S o @) 3 O __
Adult mortality w__ ] O] | ] u |- (W
4 Young produced ol O {o ®) q (@) 2y S &) [
Adult mortality ol | [ R W W I N I N ) O
s | Youngproduced | 4 | & ol almlonl 1l &l &9
Adult mortality wl o ] — | — (AR R VU [ WS [ O I
6 Youmgproaweed | 1= | 1o | © 49 [d [ 11 o 1O ZRIEE
Adult mortality (- (W . | v U vl - (-
7 Young produced (] P ! L\ ') O O |2 1< o -
Total young PrOdllCed 28 2,1 & 2,1 Z‘P 33 l 2 . ‘ z 8 2 S 26-
Final Adult Mortality C 1 < et oy L S T ) I O Y B S
X for 3™ Broods ST | | v s | B el Rl R R
Calculations and data reviewed: 4
Test Renewal, Feeding, and Randomization Record Label -
Mon Tue Wed  Thu Fri Sat Sun
Date o83 os-o1 0809 CQJQ oSl Os-ie,
Time ;ysi, l2zo #s9 (4T U 1 i
Analyst % i& L B _
Shelf %
Shalt 18 B BL Bl
Control information: Acceptance riteria | Symmary of test endpoints (mg NeCUL):
% of Male Adults: e <20% 7-day LC50 > 1406
% Adults having 3™ Broods: 100% 2 80% NOEC £00
% Mortality: 07 <20% LOEC 1000
Mean Offspring/Female: 1.3 2 15.0 offspring/female | ChV £94.4
% CV: 8. 1% <40.0% 1C25 [0H. 2.




Environmental Testing Solutions, LLC pagel ol

CdNaCICR Test Number: _Z2

600 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10

1 Young produced (9] O O @) @ @) O o 10 (@)
Adult mortality L \— L. | \_-  — ] - L— [

2 Young produced ®) @) ) ) O O ) e o O
Adult mortality o A I O R R e A Y ) i S

3 Young produced 3A L—‘ 6 S O CS D O q' O
Adult mortality . - [ - ! .. ol -1

4. Young produced Ol O | s O = e L—( S O ‘—l
Adult mortality sy I R ) I ) [ T T S

5 Young produced /0 & & R -1 10 g £ & 9
Adult mortality Cl v W | v [V || ol 1 L

6 Young produced i | 12 )‘-{ s 1\ 121 © (@) 4 O
Adeltmortality | L Cl ol vl v —] & -

7 Young produced o O '®) e Q @) |\ % O 1 {
Total young produced 21 '2"“\ 2‘1 2% 23 25 2¢ Zlo r4 P 2.1
Final Adult Mortality | 1 [ | - | S I Ve W )

Concentration: B
% Mortality: 7
Mean Offspring/F emale: 2o, B
% Reduction from Control: | 4.47, |

Calenlations and data reviewed: ;)! .

800 mg NaCl/L Survival and Reproduction Data
Replicate number ]
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced ') ') @) O O O o O O &) :
Adult mortality ;_, - _ - S A WU I WY R W D T R
2 Young produced Vs I®) I O ®) O 6 (@) @) O
Adult mortality T ol |l ] [ I S
3 Young produced L..[ O Ol O (&) N O Q 8 0O ]
Adult mortality Ll w— w- | 'O S I W S WP R
4 Young produced o 5 3 L_{ S | 3 . & Ll- 9] <
Adult mortality [ — L - . L__, L L L. .
5 Young produced 4 10 2 1o | =1 q q le) % E
Adult mortality | | VI I . — (1 [ (WS I
6 Young produced ]? O (4] O 12 10 12. 1y 1o )
Adult mortality L. ] . Ll O (U I N | - w
7 Young produced O |12 14 12 Q_ [8) O (8] [®)
Total young produced 21 | 21 79 126 | 22 | 2S5 |28 ) 26 | 22.
Final Adalt Mortality Tl <[ C_ | L O e
Concentration:
% Moriality: (37,
Mean Offspring/Female: .2
5% Reduction from Control: | 7+7 7

Calculations and data reviewed: é—‘—— .
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Page 3 of 7

CdNaCICR Test Number: 2.

1000 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 s 6 7 8 9 10
1 Y oung produced o) (@) [®) O () D ) O O (@)
Adult mortality — Cl ! o | - (U — — — —
7| Youmsproducea Olololololololold
Adult mortality L] « [ | « L, (U [ S R U B T I
3 Young produced (o) L-{ O O O q- O O 2 O
Adult mortality ] ] | oo el u e U
4 Young produced 3 o o '—‘ = O 3 3 O |5
Adult mortality - w Ul u | u ‘_= |V O S (g .
5 'Young produced hr § S O ~ 8 LO § (G b &
Adult mortality [ I — | O I | A ] — |
6 | Yomgprodweed | ~| o | 7 (1D 13 [T [O [idi1210
Adult mortality ' | Ao ] L. | o | v
7 | Yomgprodueed | (4 [ 2 1] [ O 14| 2 12| O o
Total young produced 24 |24 |22 |2d | 25|21 |23 | 23| 21 |23
Final Adult Mortality [ A [ L L
Concentration:
% Mortality: -
Mean Offspring/Female: Jdo
% Reduction from Control: L% |
Calculations and data reviewed: —é&r
1200 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O 6 ) Ol O O O o (@) (@)
"Adult mortality Cl ol e T ] [ ]
2 Young produced ®) O 6 é O ] @) Je! o O
Adult mortality . oo o ol e L
3 Young produced O 2_ [®) O O O (®) [ @) @)
Adult mortality | U ] ] U] Ul U] U
4 Young preduced ') o ol O A O o o1 O
Adult mortality - ] ! — Ll ] L [
5 Youngproduced | | (o 3l < | & | 1 113 S
Adult mortality - Cl ] ] W e
6 Young produced | (o | 3 o0lo [ 1 1lolo 14 |0
Adult mortality ] W] — ] o . Al . |
7 Young produced k [8) o O |0 {0 i O 71
Total young prodiced w |1l & |s [wo [zofim | 2|4 |14
Final Adult Mortality S 2 Y BTV B S = =1 N e
Concentration:
% Mortality: 0%
Mean Offspring/Female: 10.9
% Reduction from Control: mz.__
Calculations and data reviewed: _é:‘_
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Page 4 of 7

(dNaCICR. Test Number: 2 2.

Survival and Reproduction Data

1400 mg NaCl/L
Replicate number
Day 1 2 3 4 5 3 7 8 9 10_ |
1 Young produced ) ol o o O @) O o O O
‘Adult mortality oo e e T TS S
2 Young produced (T O 6 ®) ®) ) O O O e
Adult mortality .l (U - L L L (- - _
3 Yougprodueed | A 1y | © 1O O OlO IO 010
Adult mortality O D I O I S O Y [ (W O U B W
4 Young produced O C) \ O O O O O O O
Adult mortality L - | I W R L~ (] L [\
5 | Yomgprodweed | 2 [ = [ 4] d | 3| 3} 412 [ Z 1
Adult mortality v W] W w !l - | “ L.
3 Young produced Al s O q O O O @) (@) 5
Adult mortality | L [ [ | _ . | | .
7 Young produced O O O [®) @) O ‘-‘ = § ()
Total young produced - 8 s £ 3 | .=z & s 1 L‘
Final Adult Mortality T S S N i N > L I I
Concentration:
% Mortality: (0%
Mean Offspring/Female: 8.2
1 % Reduction from Control: | £0. (p'f,

Calculations and data reviewed: -éﬂ—
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Environmental Testing Solutions, LL.C

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

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

Test number: CdNsCICR #22 :
Test dates: May 7-14, 2002 Reveiwed by: — /)/W-Q/\-——'
/N
Concentration Replicate number Survival | Average reproduction Coefficlent of | Percent reduction from
. ° variation (%) control (%)
(mg/L NaCl) 1 2 3 4 5 6 7 P 9 10 (%) (offspring/female)
Control 28 27 30 27 28 31 Y] 28 25 25 100 273 8.1 Not applicable
600 27 24 27 28 23 25 28 26 26 27 100 26.1 6.4 44
800 27 27 25 26 24 22 25 28 26 22 100 25.2 8.1 7.7
1000 24 24 22 24 25 27 23 23 21 23 100 23.6 7.0 13.6
1200 16 11 8 S 10 20 17 9 4 9 100 10.9 47.9 60.1
1400 2 8 5 8 3 3 8 5 7 4 90 5.3 43.6 80.6
Dunnett's MSD value: 2.866 MSD = Minimum Significant Difference
PMSD: 10.5 PMSD =  Percent Minimum Significant Difference

USEPA. 2000. Understanding and Accounting fo

Protection Agency, Cincinnati, OH.

PMSD is a measure of test precision. The PMSD is the minimurm percent difference between the control and treatment that can be declared
statistically significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, LLC chronic
toxicity tests when a toxicant reduces Ceriodaphnia reproduction by 12.6% from the control.

Lower PMSD bound determined by USEPA (10“’ percentile) = 11%.
Upper PMSD bound determined by USEPA (90th percentile) = 37%.

The lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 laboratories for Ceriodaphnia
reference toxicant tests.

reproduction in chronic

r Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental




Environmental Testing Solutions, LLC

Statistical Analyses
Cerlodaphnla Survival and Reproduction Test-Reproduction
Start Date: ~ 5/7/02 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date:  5/14/02 Lab ID: ETS-Env. Testing Solutions Sample Type: NACL-Sodium chieride
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-mg/L 1 2 3 4 5 6 7 8 9 10
D-Control 28.000 27.000 30.000 27.000 28.000 31.000 24.000 28.000 25.000 25.000
600 27.000 24.000 27.000 28.000 23.000 25.000 28.000 26.000 26.000 27.000
800 27.000 27.000 25.000 26.000 24.000 22.000 25.000 28.000 26.000 22.000
1000 24.000 24.000 22.000 24.000 25.000 27.000 23.000 23.000 21.000 23.000
1200 16.000 11.000 8.000 5.000 10.000 20.000 17.000 9.000 4.000 9.000
1400 2.000 8.000 5.000 8.000 3.000 3.000 4.000 5.000 7.000 4.000
Transform: Untransformed Rank 1-Tailed 1sotonic
Conc-mg/L Mean N-Mean Mean Min Mazx CV% N Sum Critical Mean N-Mean
D-Control 27.300 1.0000 27.300 24.000 31.000 8.108 10 27.300 1.0000
600 26.100 0.9560 . 26.100 23.000 28.000 6.373 10 88.50 75.00 26.100 0.9560
800 25.200 09231 25.200 22.000 28.000 8.111 10 80.00 75.00 25.200 09231
*1000 23.600 0.8645 23.600 21.000 27.000 6977 10 62.50 7500 23.600 0.8645
*1200 10.900 0.3993 10.900 4.000 20.000 47857 10 55.00 75.00 10.500 0.3993
*1400 5.300 0.1941. 5.300 2.000 8.000 43.619 10 55.00 75.00 5.300 0.11941
Aunxifiary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.79925704 1.035 046940546  1.8849612
Bartletr's Test indicates unequal variances (p = 1.11E-03) 20.2808399 15.0863171
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 800 1000 894.427191
Linear Interpolation (80 Resamples)
Polnt mg/l. Sb 95% CL Skew
1Cos5 636.666667 155.017213 358.664431 885.833333 -0.2340
IC10 878.75 94.9980011  668.58167 1004.25561 -1.0865
IC1s 1006.22047 47.7651403 831597222  1025.6365 -3.3118 10
ic20 1027.71654 11.7313368 1004.79496 1050.25581 -0.0532 09
’ 1C25 10492126 1228073 1025.37009 1076.86047 0.2916
’ IC40 1113.70079 17.0805645 1095.25067  1153.5577 08164 0.8 4
IC50 1156.69291 21.6175266 1131.34389 1207.59528 0.8727 07 1
o 0.6 4
2
a 0.5 4
2
= 04 4
0.3 4
0.2 4
0.1 4
0.0 — +~—
0 500 1000 1500
Dose mgiL
Dose-Response Plot
35

D-Controt

*1000 J
*1200 J
*1400

[P



Environmental Testing Solutions, LL.C
Statistical Analyses

Used for PMSD calcnlation only. eriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 5102 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date: 5/14/02 Lab ID: ETS-Env. Testing Solutions Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments: .
Cone-mg/L 1 2 3 4 5 6 7 8 9 10
D-Control 28.000 27.000 30.000 27.000 28.000 31.000 24.000 28.000 25.000 25.000
600 27.000 24.000 27.000 28.000 23.000 25.000 28.000 26.000 26.000 27.000
800 27.000 27.000 25.000 26.000 24.000 22.000 25.000 28.000 26.000 22.000
1000 24,000 24.000 22.000 24.000 25.000 27.000 23.000 23.000 21.000 23.000
1200 16.000 11.000 8.000 5.000 10.000 20.000 17.000 9.000 4.000 9.000
1400 2.000 8.000 5.000 8.000 3.000 3.000 8.000 5.000 7.000 4.000
@ Transform: Untransformed 1-Tailed
v Conc-mg/L Mean N-Mean Mean Min Max CY% N t-Stat Critical MSD
D-Control 27.300 1.0000 27.300 24.000 31.000 8.108 10
600 26.100 0.9560 26.100 23.000 28.000 6.373 10 0.958 2.287 2.866
800 25.200 09231 25.200 22.000 28.000 8.111 10 1.676 2.287 2.866
*1000 23.600 0.8645 23.600 21.000 27.000 6977 10 2953 2.287 2.866
*1200 10.900 0.3993 10.900 4.000 20.000 47857 10 13.087 2.287 2.366
*1400 5300 0.1941 5.300 2.000 8.000 43.619 10 17.556 2.287 2.866
Aunsitiary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p> 0.01) . 0.79925704 1.035 0469405458  1.884961203
Bartletr's Test indicates unecqual variances (p = 1.11E-03) 20.28083992 15.08631706
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunneit’s Test 800 1000 894.427191 2865523013 0.104964213  857.9466667 7.851 851852 5.6E-27 5,54

nc N7 N9 -
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CdNaCICR Test Number: _2Z.

MHS Control Chemistry:
Parameter Control Batch:
S-ols02] cs-cA-02 | o5-h0T

Uy 821 |enn | e
?n? 2/L) 1.4 .8 8.0
(sz:;(‘)‘s?:;‘;y a2 | e | =8
8;';’3:& ) w» | W LS
e | s |

Acceptance Criteria for Daily Chemistry:

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




. amy et~

CdNaCICR Test Number: 22

Daily Chemistry:
Day
Concentration Parameter 0 1 :
pH (S.0) 3731 B.28 | 6.25 | paa | 624 | Ba™
DO (mg/L) 349 .0 3.6 3 &\
CONTROL Conductivity
(umbos/em) | 321 314 2R
'(’f,“é‘;“’"“*“'e 244 | zu4.¢ | 242 | o |24 | 2
pH (S.U) 528 | B.16 | 822 |6ow |22t | 834"
DO (mg/L) 4.1 8.0 349 _ &
600 mg NaCVL | Conductivity - —
B (p‘:mlh;l:/clz)y 1519 1519 1418
T tu
Tomperstre | qq | 248 o3 | MO 244l
pH (S.U.) 8.23 g.18 8.22 | 909 .20 | 8.20
DO (mg/L) 8.1 8.0 34 2.1 1.8 &.\
800 mg NaCVL Conductivity :
(pmhos/cm) /1063 I ‘34 Z. [81
Temperawre | pud | o4& | 244 | 245 ol KA1
pH (S.U.) 87w | &9 822 | 8.8 |8.19 8.23
DO (mg/L) . S &
1000 mg NaCVL | Conductivit
(umh:s/c;:)y zzot
Temperature
o 24.] 4.4 b
pH (S.U) 8.06 210 | 8.25
DO (mg/L) . 18 8.1
1200 mg NaCVL | Conductivity
(pmhos/cm) 2t E; Z 2515
Temperature »
€O 2dd | & | gy | 2l 24 M. b
pH (S.U) 8.24 a1 | %2 |8.03 9.18 | 8.23
DO (mg/L) 8.2 . 8. §\
1400 mg NaCVL | Conductivit
(amhoyemy | 2008 2997 2925
Temperatre | 24 | 24 | 4 b | 2dd | 246
Initial Final Initial Final Initial Final
Stock 11650 108900

8.2

B.22
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CdNaCICR Test Number: _Z2_

—

Concentration

Parameter

Day

6

CONTROL

pH (8.U)

.32

%23

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

&Y

2.8

B

8.4

2.8

825
O

200
24.2

1 600 mg NaCVL

pH (S.U)

g8.24

822

DO (mg/L)

Conductivity

- (pmhos/cm)

Temperature

Q)

245

8.
493
242

800 mg NaCVL

pH (S.U)

DO (mg/L)

Conductivity
(jumhos/cm)

Temperature
4]

{ 1000 mg NaCl/L

pH (S.U.)

DO (mg/L)

Conductivity
{umhos/cm)

Temperature
(Y]

‘1 1200 mg NaCVL

pHE.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature
Y]

- 1 1400 mg NaCVL

pH (S.U)

DO (mg/L)

Conductivity
(pumhos/cmm)

Temperature

&Y

Stoeht




Environmental f%sting Solutions, LL.C

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

2.0 T T T T | T T T T T T T T T T l 1 T T
s . . . th h . .
i Warning and Control Limits Set According to 75" and 90" Percentile CV:s. ]
1.5 F i
— i T
& et ]
M L g ]
'g, - UV Treated Tests 1
N’ I 4
) i 4
o - i
O 051 .
e - -
< [ _
- - i
0.0 - Since the coefficient of variation for the set of 7-d IC25 values (0.11) is less than the 75% and 90" percentiles determined i

I by the USEPA, these percentiles were used in setting the waming and control limits.

1 I ] i 1 1 I | I )

L N N
% % a. Y % % B % %, o . Y, R, %, 2 % %2, %

Y R, & 2 4 4 2 L, %, %,
Y T o s R R Mg, g Ry v g Ty T TR 2, 2, A
% % Y Y% % % % Y% o T % "% e”\/ _z”a % % %2 %e %
Test date

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

— — Central Tendency (mean IC25)
—..— Warning Limits (mean IC25£ S, ., S, ;; = 0.38, as determined by USEPA for the method and endpoint)

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




7-d IC25 (g/L KCI)

Environmental T€sting Solutions, LL.C

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

1.2

1.0

o o
(@) [vs]

e
~

T T T T l T T T T l T T T T l T T T T I T T T T

0.2 L

1 1 A 1 ‘ 1 L I I I ] | 1 ] l 1 L ] 1 l A [] 1 1

s % 9, g
% % e u e, N, g g o ”J%”l”z%\‘:’e ‘”e%e%e

Test date

J i L1 ]
%, %, @, %, %, & 2, %, & %, 4 %, R, %, %, %, %, %, 4

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

— — Central Tendency (mean IC25)

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




Environmental I ésting Solutions, LLC

Precision of Endpoint Measurements

Potassium Chloride Chronic Reference Toxicant Control Chart

for Pimephales promelas
using Moderately Hard Synthetic Water

40 |-

10 -

| | ! | !
&, w/ Z &, [ /) [/ g, <, 7 Z v [/ & [/ o
0 0
o ”‘ei(a “o, ¢, Qe% T X "o% ISR "vxa "*o% s "*e%
Y » % 7 73 y Y% % Y Y % 7> > % 7

Test date

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

—— - Central Tendency (mean PMSD)

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




Wvironmental Testing Solutions, LLC

|

¥

Potassium Chloride Chronic Reference Toxicant Test
{ (EPA/600/4-91/002 Method 1000.0)
G’ Species: Pimephales promelas

PpKCICR Test Number: _|9

UV- TREATED
Dilution preparation information: Comments:
KCI CHM number: CHMO Eack coneartration woo
reparation: 50 g KCVL: Dissolve 50 g KCl in 1-L
Stock P tion: Deiinized wa!elrsso U8 i U\) w .191 2
Dilution prep (mg/L) 300 450 600 750 900 v &M UV M
Stock volume (mL) 6 9 12 15 18 [4) )
Diluent volume (L) 994 991 988 985 982
Test organism information: Test information:
Organism age: 24~ HOURS oLD Randomizing template: | L&
Date and times organisms 05-0-02. 1026 76 140 HST | Incubator number: ra
were born between; :
Organism source: A8S BATTR 05-06-02- Artemia lot number: o1l
Transfer bowl information: | pH = Temperature = Oven temperature: Lo'C
198 24.0°C Drying time: 21-4cueS |
| Daily feeding and renewal information:
Day Date Morning feeding | Afternoon feeding | Test initiation, renewal, | Analyst
1 time time or termination time :
O |osofn| — Mot 1534 A\
R, T oy Hoi | 15471 A
R 1000 g2z 1540 Af
A }
P _lowwomoz| o83 Hetlo - 1Sol 1
*lesdatoz | ydo 180l 1524 Al Jxe
> los-tz0z| aque 1557 IS43 H /R
° losuz-on | 1003 totf 1541 By
T lesyoz]  TT———H 1530 [l{
Control information: Asceptance criteria Summary of test endpoints:
% Mortality: 2.5% <20% 7-day LC50 2491.1
Average weight per larvae; 0.499606 2 0.25 mg/larvae NOEC 450
LOEC 00
Chv s11.6
IC25 536.1
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f
PpKCICR Test Number: zy o
LV - Teeared

e

Survival and Growth Data

Day CONTROL 300 mg KCVL 450 mg KCI/L
A B C D E F G H 1 J K L
0 ol 1ol ol |mo|ro] o) to]/0]/0|10 10

Jolio |teolto)r | s0f 0|10 /01 |0
woliolo| 10006 70] 0 o |10 |70 |4
’ ol 1o Lo o Jwo |w|rofojo o]
) o 0|0 |0 0|00 m)ro| 10 211
/6 Lo\ | o]0 w00 |10 0% |70 1
g4 s0(/0 |00 |10 | /0 g4 (1o |0 |4

7 a 16 Lo | 10| o) tolre | gl |07

:?n:ei::(ms) 60 | @.0’"\ WP [ A0 | o | o P lad a0 |2
an ae weight (mg) P\"b\ " ot \,\g, %.\y‘ \q,@ \q,(vo ‘m,d) \%.‘J‘\ ﬂ.\ﬁ \\3‘0 \g."“ 'a\
IS A AN o) PR ) e PR T 5[y 57

Calculations and data reviewed: a!

6

Comments:
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PpKCICR Test Number: gﬁ 14
UV- TeeTeD

Survival and Growth Data
Day 600 mg KCVL : 750 mg KCVL 900 mg KCVL
'MN'OPQRSTUVWX
’ 0 170 170 |10 {0 |10 | 10| 0] 20| 70|70 | 7O
! a8 /0 (10 |z0 |4 ]1* A En Ralhe 4
2 q a%| 5 | 10 e | 4 Tl PLINS {pm;’;ﬁ‘
3 alalolole o 44T ]d]b]e |&
4 qamcoe(a‘t-!‘ll{n,b(f“
7.\ d
5 AR PR A ER i U
¢ ‘fﬁ)olou‘“{c.qt.,"{_‘l‘*z'd
, a
7 q01(010(aw45313443
A = Pan weight (mg) 3\1; 6'01} 691’{’ *\_\N' é,,ﬁf, ég,\o t\'\'?; \.\ﬁ Pob‘?‘?‘\\l \‘\Q\ﬂ '\3\1/
L e g ) MO T (Ul [ o P e P
B T Y " T ] P (e L

Calculations and data reviewed: d&_

Comments:




Environmental Tesﬁng Solutions, LL.C

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

Species: Pimephales promelas

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

Test number: PpKCICR # 2, UV Treated
Test dates: May 7-14, 2002 Revelwed by: _“Y (1 g8 ——
Concentration (mg/l. Replicate Tniial number of | Final aumber of A = Pan weight B~ Pan+ Larvae {Larvae weight (mg) | Weight / Toifial number | Mean survival | Mean weight (mg) { belicient of Percent reduction from
KQy larvae larvae {mg) welght (mng) =A-B of iarvae (mg) %) variation (%) control (%)
A 10 9 14.545 19.310 4.765 0.4765
Control B 10 10 14633 20020 5.387 0.5387 97.5 0.4966 6.0 Not applicable
C 10 10 14.867 19.840 4.973 0.4973
D 10 10 14.903 19.640 4.737 0.4737
E 10 10 14.720 19.880 5.160 0.5160
300 F 10 10 15.036 15.500 4.464 0.4464 975 0.4360 158 122
G 10 10 14.664 19.000 - 4.336 0.4336
H 10 9 15.059 18.540 3.481 0.3481
1 10 10 14.722 18.690 3.968 0.3968
450 J 10 10 14.851 18.860 4.009 0.4009 975 0.4120 66 17.0
K 10 10 14.791 18.770 3.979 0.3979
L 10 9 15.246 19.770 4.524 0.4524
M 10 9 14.713 17.840 3.127 0.3127
600 N 10 9 15.022 18.820 3.798 0.3798 95.0 03435 84 30.8
0 10 10 15.022 18.530 3.508 0.3508
P 10 10 14.692 18.000 3.308 0.3308
Q 10 6 15.065 18.440 3.375 0.3375
750 R 10 6 14.310 16.990 2.180 0.2180 525 0.2293 34.7 538
S 10 4 14.608 16.070 1.462 0.1462
T 10 5 14.607 16.760 2.153 0.2153
U 10 1 15.085 15.630 0.545 0.0545
900 \4 10 4 14.916 16.460 1.544 0.1544 30.0 0.1210 379 756
w 10 4 14.817 16.300 1.483 0.1483
X 10 3 14,712 15.980 1.268 0.1268
Dunnett's MSD value: 0.087 MSD = Minimum Significant Difference
PMSD: 175 PMSD = Percent Miniimum Significant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent difference between the contro! and treatment that can be
declared statistically significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental
Testing Solutions, LLC chronic toxicity tests when a toxicant reduces Pimephales growth by 19.7% from the control (determined
Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.
Upper PMSD bound determined by USEPA (90th percentile) = 35%.
‘The lower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 laboratories for Pimephales growth in
chronic reference toxicant tests,

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

Protection Agency, Cincinnati, OH.

Organisms obtained from Aquatic BioSystems, Inc,

05-07-02UV.xls




Environmental Testing Solutions, LLC

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival

Start Datez 51102 Test D: PpKCICR Sample [D: REF-Ref Toxicant, UV-treated
End Date: si1a02 Lab ID: ETS-Env, Testing Solutions Sample Type: KCL-Potassium chloride
Sample Datx Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments:
Cono-mg/L 1 2 3 4
D-Control 0.9000 1.0000 1.0000 1.0000
300 1.0000 1.0000 1.0000 0.9000
450 £.0000 1.0000 1.0000 0.9000
600 0.9000 0.9000 1.0000 1.0000
750 0.6000 0.6000 0.4000 0.5000
900 0.1000 0.4000 0.4000 0.3000
Transform: Arcsin Square Root Rank 1-Talled Number Total
Conc-mg/L Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number
D-C_ontml 0.9750 1.0000 13713 1.24%0 1.4120 5.942 4 1 40
300 0.9750 1.0000 1313 1.249%0 1.4120 5942 4 1R.00 10.00 1 40
450 0.9750 1.0000 L3713 1.2490 1.4120 5.942 4 18.00 10.00 1 40
500 0.9500 0.9744 1.3305 1.24%0 1.4120 70712 4 16.00 10.00 2 40
*750 0.5250 0.5385 0.8106 0.6847 0.8861 11.892 4 10.00 10.00 19 40
*900 0.3000 0.3077 0.5677 03218 0.6847 30.172 4 10.00 10.00 28 40
Auxlitary Tests Statistic Crlitical Skew Kunt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01} 0.862006068 0.884 .1.017845934  0.379250916
Bartletr's Test indicates equal variances (p = 0.73) 2.776863813 15.08631706
Hypothesls Test (1-adl, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 600 750 670.8203932
Maxlmum Likelihood-Probit
Parameter Value SE 95% Flducial Limits Cantrol ChiSq Critical P-value Mu Sigma Tter
Slope 1210974068 2331844041 7539326274  16.68015509 0.028 2.424611033  7.814724922 0.49 2901507785  0.082578151 5
Intercept 3013650687 6.745375227 43.35744257 -16.91557117
TSCR 0022501998  0.013809721 -0.004565055  0.049569051 1.0
Polnt Probits mg/l 95% Fiducial Limlits 09
ECOL 2,674 512.1560148 391.703859  580.8151195 ’
ECO05 3.355  583.01377T11 480.703891  640.2751492 0.8 4
EC)0 3718 6247116821  535.4309698 675.318892 07 1
EC15 3564 654.5171571 5752343058  700.7688006
EC20 4.158 6792165533 6083610921  722.3985151 § 06
EC25 4326 701.1479503  637.6098112 7422855737 8 0.5 4
EC40 4,747 7596033144  712.0742551  801.1398016 % 04 ] 1
EC50 5000 797.0907819 7544481002  846.0502775 e
EC60 5253 836.428315 793355763 S00.2217852 0.3 -
EC?S 5674 906.1621171  B52.5340068 1009.74882 0.2 ]
EC80 5842 9354214260 875.2090525  1059.256191
ECSS 6036 9707212707 S01.5749537  1121.062246 01 4
ECS0 6282 1017.03508 935.0066861  1205.102395 00 T T & T
EC95 6.645 1089.774769 9856862065 1342975512 1 10 100 1000 10000
EC9 7326 1240547284  1086.116912  1648.841103 Dose mgit.
Dose-Response Plot
1 >
$ d
09} 1 I
0.8 3
0.7 3
g 0.6
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Environmental Testing Solutions, LL.C

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Datec 571102 Test ID: PpKCICR Sample [D: REF-Ref Toxicant, UV-treated
End Date: 514102 Lab ID: ETS-Env. Testing Solutions Sample Type: KCL-Potassium chloride
Sample Datec Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comunents:
Conc-mg/L 1 2 3 4
D-Control 0.4765 0.5387 0.4973 0.4737
300 0.5160 0.4464 0.4336 0.3481
450 0.3968 0.4009 03979 04524
600 0.3127 0.3798 03508 03308
750 0.3375 0.2180 0.1462 0.2153
900 0.0545 0.1544 0.1483 0.1268
Transform: Untransformed 1-Tailed Isotonie
Conc-og/l Mean N-Mean Mean Min Max CV% N ¢-Stat Critical MSD Mean N-Mean
D-Control 0.4966 1.0000 04966 04737 05387 6.043 4 0.4966 1.0000
300 0.4360 0.8781 0.4360 0.3481 0.5160 15.801 4 1678 2410 0.0870 04360 0.8781
450 0.4120 0.8297 04120 0.3968 04524 6.551 4 2343 2410 0.0870 0.4120 0.8297
*500 0.3435 0.6918 0.3435 0.3127 0.3798 83N 4 4.241 2410 0.0870 0.3435 0.6918
*750 0.2293 04617 0.2293 0.1462 0.3375 34.656 4 7.409 2410 0.0870 0.2293 0.4617
*900 0.1210 0.2437 0.1210 0.0545 0.1544 37.923 4 10.409 2410 0.0870 0.12t0 0.2437
Auxiliary Tests Statistic Cridceal Skew Kort
‘Shapiro-Wilk's Test indicates niormal distribution (p > 0.01) 0.952434667 0.884 0.215608854  0.863392203
Bartlett's Test indicates equal variances (p = 0.32) 5.864162445 15.08631706
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett’s Test 450 800 519.6152423 0086950432 0.175109118  0.07932099 0.002603391 3.5E-08 5.18
Linear Interpolation (80 Resamples)
Polnt mg/L SD 95% CL(Exp) Skew
1005+ 123.06 9792 32.63 484.41 1.0553
IClo 24612 92.86 65.26 520.64 04150
IC15 387.14 92.53 87.11 536.37 -0.287t 1.0
1C20 48233 64.69 136.47 577.07 -2.0787 09 ]
IC2s 536.72 29.90 446.28 627.33 0.2279 :
ic40 659.85 2985 610.87 81287 1.4573 0.8 4
1C50 725.03 33.50 648.90 836.91 0.4917 0.7 4
* indicates IC estimate less than the lowest concentration
fé 0.6 1
a 0.5 4
I
2 04
0.3 4
0.2 A
0.1 4
0.0 &< v T T v
Q 200 400 600 800 1000
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of significance
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hnyiyonmental Testing Solutions, LLC

PpKCICR Test Number: 14
OJ-TReATED

MHS Control Chemistry: - !

Parameter Control Batch:
o oS-0k02. | 05-04-02Jog- 4102
(S.U) | §21 | 822 | £23

» (el 29 |74 | 4

| m«:lsc/tclr‘rl:)ty 365 290 203
érlx:acl:l:&%m LD (RN} S
g?gr ((i:I:(s:soyL) & 84 £z

Acceptance Criteria for Daily Chentistry:

Acceptance Criteria
Concentration (dilutions must be remade if the
conductivity falls outside the
acceptable ran}@
CONTROL 280 - 360
300 mg KCVL 840 - 890
450 mg KCI/L, 1100 - 1180
600 mg KXCVL 1390 - 1460
7506 mg KCVL 1660 - 1710
900 mg KCVL 1890 - 1950
KCl Stock 67000 - 76000
(25 g KCVL)
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B ivonmental Testing Solutions, LLC

PpKCICR Test Number: _{9

UV <TREATED
Daily Chemistry: o :
1
Concentration | Parameter 0 _ T 500
CONTROL | pH (S.I.;,L) Q.; z;} .09 QP;Z'Z @fl L =2
DO (m . . 0.
poamtrn ER - EE
('l;eml’e"““re 24.% 24.2 | 477 24.9 4.4 24-S
£) ol
29 8.22
pH (S.U) p2F | 349w |8.18 , _ =
DO (mg/L) 29| 3. :; 3. 69’5‘;
CVL | Conductivity -~
S Pl ; 15 | =5
}‘,“C‘;‘Pe"““’e 245 | .2 24.7 | 256 2y- -
pH (S.U) 8.27 | 13k | 84% ’J:.)q %gl 6“0&
Do (mg/L) 800 -5- [} -
450 mg KCVL ::uc:‘x:gusclﬁvi)ty /138 1127 n3%
os/cm
Temperature 24.6 24.2 24.7 S0 24,5 z4.5
£ a7 | 82| B0
pH (S.U.) 3.26 ?{H -12 3 A Er RN
DO (mg/L) B.1
soo me e | Contuctivty | 1) 1329 \ 1415
QS/CIn : ]
'(I‘oecx;xperature 24. L 2.2 4.§ 249 24.5 '28‘4 Se
Q.0 8.20 0
pH (S.U) 8.2 | 386 % !' e 152- 0 4-=.
DO (mg/L) 8.1 2 1
750 mg KCV/L fpmlu;ﬁﬁ;y | (0?9:1 { b3 “013
os/cmiL
Temperature 24.6 24.2. 24.0 25.0 24.S | 24.9
) 05
pH (S.U) .25 | 4.9 $.16 B_fé % ZD 9.
DO (mg/L) 8.2 3. B8 IBBO
900 mg KCVL | Conductivity
(pmhos/cm) teq 7, 724.5 | 245
Temperature 24, (,_ 24.2 2¢.7 25-0
= Initial Final | Initil | Final | fnitisl J Final
foe - | (BA00
S 000 bBooo



Environmental T estin&Solutions, LLC

Page6otS

PpKCICR Test Number: _| 9
U\- TREATED

Concentration

Parameter

CONTROL

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

€O

300 mg KCVL

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

i)

450 mg KCVL

pH (S.U)

DO (mg/L)

Conductivity
(pmhbos/cm)

Temperature

(WOR

600 mg KCI'L

pH (S.U.)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature

€9)

750 mg KCVL

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

&Y

900 mg KCV/L

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

Y]

St




