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CERTIFIED MAIL
RETURN RECEIPT REQUESTED

September 12, 2012

21G-12-0181
GOV-05-0 1-01
ACF-12-0235

Mr. Patrick Cromer
Enforcement and Compliance Section
Tennessee Department of Environment and Conservation
Division of Water Pollution Control
6th Floor, L&C Annex, 401 Church Street
Nashville, TN 37243-1534

References: 1) Nuclear Fuel Services, Inc. (NFS) NPDES Permit No. TN0002038
2) Letter from Stephanie Fisher to permittee, received on 10-27-08

Dear Mr. Cromer:

As required by Part I, D. 1 of NPDES Permit #TN000203 8, we hereby submit the original
and a copy of the Monthly Discharge Monitoring Report (DMR), EPA Form 3320-1, for August
2012 as Attachment I. Attachment II is the 2012 results for the 48-hour static acute toxicity test.

Laboratory analyses for required permit parameters were performed on sixteen (16) Waste
Water Treatment Facility (WWTF) batches discharged during this reporting period. All values
were indicated by these analyses to be within their respective permit conditions.

If you or your staff have any questions, require additional information, or wish to discuss
this, please contact me or Ms. Joyce Griffith, Environmental Scientist, at (423) 735-5584. Please
reference our unique document identification number (21 G- 12-0181) in any correspondence
concerning this letter.

Sincerely,

NUCLEAR FUEL SERVICES, INC.

CAHJrrm
Attachment (1): August2012 DMR

B. Marie Moore, Manager
Environmental Protection & Industrial Safety

.VLJLEAP FUEL 8ERYFES, INC.
a subsidiary of The Babcock & Wiox Company

fuei i., ssc /‘cx r-er’/



B.M. Moore to Mr. Patrick Cromer
September 12, 2012

cc: U.S. Nuclear Regulatory Commission
Region II
245 Peachtree Center Ave., NE
Suite 1200
Atlanta. GA 30303-1257

21G-12-0181
GOV-05-0 1-01
ACF-12-0235

Mr. Jeff Horton, Manager
Johnson City Basin
TN Division of Water Pollution Control
2305 Silverdale Road
Johnson City, TN 37601-2 162



B.M. Moore to Mr. Patrick Cromer 21G-12-0181
September 12, 2012 GOV-05-01-O1

ACF- 12-0235

Attachment I

August 2012 DMR
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B.M. Moore to Mr. Patrick Cromer 21G-12-0181
September 12, 2012 GOV-05-01-01

ACF-12-0235

Attachment II

2012 48-Hour Static Acute Toxicity Test Results



Er,uironmentaI

29-Aug-20 1 2

Carol Hale
Nuclear Fuel Servces, Inc.
1205 Banner Hill Road

Erwin, TN 37650

Re: WWTF Work Order: 1208113

Dear Carol,

ALS Environmental received 4 samples on 1 6-Aug-201 2 08:20 AM for the analyses presented in the
following report.

The analytical data provided relates directly to the samples received by ALS Environmental and for only
the analyses requested.

QC sample results for this data met laboratory specifications. Any exceptions are noted in the Case
Narrative, or noted with qualifiers in the report or QC batch information. Should this laboratory report
need to be reproduced, it should be reproduced in full unless written approval has been obtained from
ALS Environmental. Samples will be disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 83.

If you have any questions regarding this report, please feel free to contact me.

Sincerely,

5445
EietroniIIy opprovd b Reboa Ki,er

Rebecca Kiser

D:- 5: D -:-25- —C’s L ZE3-E A c: :5-s2

?:

—

www.alsglobal.com
WQHT s.utris ..



Collection Date Date Received Hold

8/15/2012 02:00 8/16/2012 08:20
8/15/2012 04:00 8/16/2012 08:20 E
8/15/2012 06:00 8/16/2012 08:20
8/15/2012 08:00 8/16/2012 08:20

ALS Group USA, Corp

Client: Nuclear Fuel Servces, Inc.

Project: WWTF Work Order Sample Summary
Work Order: 1208113

Date: 29-Aug-12

Lab Samp ID Client Sample ID

1208113-01 No.1 Grab
1208113-02 No. 2 Grab
1208113-03 No.3 Grab
1208113-04 No.4 Grab

Matrix Ta Number

Water

Water
Water
Water

SS Page 1 of 1



ALS Group USA, Corp Date: 29-Aug-12

Client: Nuclear Fuel Servces, Inc.
QUALIFIERS,Project: WWTF
ACRONYMS, UNITSWorkOrder: 1208113

*

a
B

E
H
J
n

ND

0
p
R

S
U

Acronym

DUP

LCS

LCSD

MBLK

MDL

MQL

MS

MSD

PDS

PQL

SD

Units Reported Description

Tua Acute Toxic Unit

Value exceeds Regulatory Limit
Not accredited
Analyte detected in the associated Method Blank above the Reporting Limit
Value above quantitation range
Analyzed outside of Holding Time
Analyte detected below quantitation limit
Not offered for accreditation
Not Detected at the Reporting Limit
Sample amount is> 4 times amount spiked
Dual Column results percent difference> 40%
RPD above laboratory control limit
Spike Recovery outside laboratory control limits
Analyzed but not detected above the MDL

rn.rn*.,rn

Method Duplicate

Laboratory Control Sample

Laboratory Control Sample Duplicate

Method Blank

Method Detection Limit

Method Quantitation Limit

Matrix Spike

Matrix Spike Duplicate

Post Digestion Spike

Practical Quantitaion Limit

Serial Dilution

QFPage I of 1



ALS Group USA, Corp Date: 29-Aug-12

Client: Nuclear Fuel Servces, Inc.

Project: WWTF Work Order: 1208113

Sample ID: No. 1 Grab Lab ID: 12081 13-01

Collection Date: 8/15/2012 02:00 AM Matrix: WATER

Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed

ACUTE CERIODAPHNIA E821-R-02-012 2002 Analyst: MLH
Acute C. dubia 4.0 Tua 1 8/16/2012 11:30AM

ACUTE P. PROMELAS E821-R-02-012 2000 Analyst: MLH
Acute P. promelas 2.38 Tua 1 8116/2012 11:30 AM

Note:

AR Page 1 of 4



ALS Group USA, Corp Date: 29-Aug-12

Client: Nuclear Fuel Servces, Inc.

Project: WWTF Work Order: 1208113

Sample ID: No. 2 Grab Lab ID: 1208113-02

Collection Date: 8/15/2012 04:00 AM Matrix: WATER

Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed

ACUTE CERIODAPHNIA E821-R-02-012 2002 Analyst: MLH
Acute C. dubia 3.25 Tua 1 8/16/2012 12:45 PM

ACUTE P. PROMELAS E821-R-02-012 2000 Analyst: MLH
Acute P. promelas 2.46 Tua 1 8/16/2012 12:45 PM

Note:

ARPage2of 4



ALS Group USA, Corp Date: 29-Aug-12

Client: Nuclear Fuel Servces, Inc.

Project: WWTF Work Order: 1208113

Sample ID: No.3 Grab Lab ID: 1208113-03

Collection Date: 8/15/2012 06:00 AM Matrix: WATER

Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed

ACUTE CERIODAPHNIA E821-R-02-012 2002 Analyst: MLH

Acute C. dubia 3.36 Tua 1 8/16/2012 01:30 PM

ACUTE P. PROMELAS E821-R-02-012 2000 Analyst: MLH

Acute P. promelas 2.24 Tua 1 8/16/2012 01:30 PM

Note:

ARPage3 of 4



ALS Group USA, Corp Date: 29-Aug-12

Client: Nuclear Fuel Servces, Inc.

Project: WWTF Work Order: 1208113

Sample ID: No. 4 Grab Lab ID: 1208113-04

Collection Date: 8/15/2012 08:00 AM Matrix: WATER

Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed

ACUTE CERIODAPHNIA E821-R-02-O12 2002 Analyst: MLH

Acute C. dubia 3.60 Tua 1 8/16/2012 02:28 PM

ACUTE P. PROMELAS E821-R-02-012 2000 Analyst: MLH

Acute P. promelas 1.74 Tua 1 8/16/2012 02:28 PM

Note:

ARPage4of 4



ALS Environmental
1740 Union Carbide Drive

South Charleston, WV 25303
Phone: (304) 356-3168

Fax: (304) 204-6262
WV Laboratory Certification No. 006

BIOMONITORING REPORT FORM
• FRESH WATER ACUTE BIOASSAY

Facility Name: Nuclear Fuel Services, Inc.
Facility Address: 1205 Banner Hill Road

Erwin, TN 37650

Facility Contact: Carol Hale
Telephone Number: (423) 743-9141

Sample Description: No. 1 Grab

ALS Sample ID #: 1208113-01
Work Order #: 1456
Date Sampled: 08/15/12 Time Sampled: 02:00
Date Received: 08/16/12 Time Received: 08:21
Date Reported: 08/28/12

RKIARAY SPFCIR(ATIflN

Effluent Type(Final, Prechlorinated, Stormwater): Final
Test Type (Static or Renewal): Static
Test Duration (hours): 48 Hours

Test Organism: Common Name: Water Flea
Scientific Name: Cenodaphnia dubia

Test Endpoint: LC5O

FiNAL RFRLJLT SUMMARY

LC5O (%effluent):
Survival in 100% effluent:
Acute Toxic Unit (TU):

25.0%
0%
4.0

Test Initiation Date: 08/16/12 Test Initiation Time: 11:30
Test Termination Date: 08/18/12 Test Termination Time: 11:00



ALS Sample ID #
Facility:

1208113-01
Nuclear Fuel Services, Inc.

OIJALITY CONtROl SLiUUARY

Control Survival (%): 100%
Test Temperature Maintained: 25 ± 1 C

Test Temperature Range: 24. 7°C - 25.9°C

Test Temperature Mean: 25.0°C
Dissolved Oxygen Maintained at or above minimum: Yes
Loading Factor at or less than maximum allowable: Yes
Two or more trend deviations for ref tox: No
Most Recent Reference Toxicant Test Date: 07/17/12
Most Recent Reference Toxicant Test Result (LC5O): 17.678%

TEST ORGANISM DATA

Organism source: In House
Organism age at start of test: <24 Hours
Batch #: CDMC21

all gravid adults as of 08/15/12 18:33

TEST DESIGN

Number of effluent test concentrations:
Test concentrations (% of effluent):
Number of replicates per concentration:
Number of test organisms per replicate:
Volume of test solution:
Test Chamber:
Feeding Schedule:
Photoperiod:

6.25%, 12.50%, 25%, 50%, 100%
4
5

40m1
5Oml Glass Beakers

Prior to test
16 Hrlight/8 Hr dark

Testing #1

Concentration DlIugHSF) ThF Total Vol
(%) (rnl) (ml)

Control 1000 0 1000
6.25% 937.5 62.5 1000
12.50% 875 125 1000

25% 750 250 1000
50% 500 500 1000
100% 0 1000 1000

5

Incubator ID:



ALS Sample ID # 1208113-01
Facility: Nuclear Fuel Services, Inc.

I DILUTIONWATER

Dilution Water: EPA Moderately Hard Synthetic Freshwater
Preparation Date: 08/12/12
Batch #: 081212

WATER CHEMISTRY - DILUTION WATER

Temperature: 24.2°C Dissolved Oxygen: 7.89mgIL

pH: 7.6OSU Alkalinity: 7Omg/L
Conductivity: 281uS Hardness: 88mg/L

Chlorine 0.OOmg/L Salinity: 0.1%

WATER HFIItSTRY - SAMPIF

Temperature: 25.2°C Dissolved Oxygen: 7.22mg/L
pH: 7.56SU Alkalinity: 7Omg/L
Conductivity: I 7680uS Hardness: 131 8mg/L
Chlorine 0.O3mg/L Salinity: 10.9%

ADJUSTMENTS: pH No pH adjustment required.
Chlorine No adjustment required.
Dissolved Oxygen No aeration required.

SAMPL.E CHARACtERISTIcS

Clarity: Clear Sediment: Yes, white
Color: None Particulate: Yes, white
Odor: Yes Other: None

Acclimation Procedure: Sample was warmed to 25°C in a hot water bath prior to testing.



ALS Sample ID # 1208113-01
Facility: Nuclear Fuel Services, Inc.

RVIVAL DATA

Test Concentration: Exposure Time: Hours
% EFFLUENT 0 24 48

Control (MHSF) A 5 5 5

B 5 5 5

C 5 5 5

D 5 5 5

6.25% A 5 5 5

B 5 5 5

C 5 5 5

D 5 5 5

12.50% A 5 5 5

B 5 5 5

C 5 5 5

D . 5 5 5

25% A 5 4 3

B 5 5 4

C 5 3 1

D 5 5 2

50% A 5 0 0

B 5 0 0

C 5 0 0

D 5 0 0

100% A 5 0 0

B 5 0 0

C 5 0 0

D 5 0 0



ALS Sample ID # 1208113-01
Facility: Nuclear Fuel Services, Inc.

I BIOASSAY RESULTS

LC5O: 25.0%
Calculation Method: Spearman-Karber
Lower Confidence Limit: 21.41 1%
Upper Confidence Limit: 29.191%
Acute Toxic Unit (TU): 4.0

MISCELLANEOUS *9

Was organism stress observed during test: No
Were any test chamber aerated during test: No
Other:

Comments:

Sample temperature upon arrival at laboratory was 0°C.



SAMPLE CHECK-iN

Arrival Date/Time: /1!fjl Z.. /

____

Sampling Date/Time: iIISiI7_. /________

Sample ID Number

I c8\3- CIA I

Shipper Federal Express_________ UPS

Storage While Shipped: Cr.r
Arrival Temperature: 0 c_.
Sample Description: u.ft *L

Analysis Requested: 4- F

Visual Inspection: Color te- Odor Particulates ‘frc (.i-

Comments:

Water Chemistry Analysis:
Temperature: )‘ 9 °C

pH: 753 SU

Conductivity: /3t, uS

Chorine:

__________________mgIL

QNQC

D.O.___
Alkalinity: -

Hard,ess:

Salinity: —

_mgO2/L

mg CaCO3IL

mg CaCO3IL
%

IChain-of-Custodv Comolete

Isarnie Clearly Labeled
I -

IArrived at or below 4°C
F

IRefrigerated Upon Arrival

Additional f’mmrifo

Check-in Completed by:_
Date/Time:

___________

Other

1

13I
10, 9

k
•-. . YES - NO. INmALs

1/
V

v1,

,

Ifl4
VlkJ4-

v7)tk’

(flLU
II.i,



ALS Environmental

Bioassay Work Assignment Sheet

Work Description: Pseji.C.i dbc Work Order Number: 1Lf5t’p

______________________

Client: ftJiwAcr 1L4ej rLLQs,inc..

Assigned to: i(VL4 Sample ID Number: O44y —.1

Test Conditions:

Renewal/ Flow Through: Acute Chronic

Test Duration: 24 Hours 48 Hours 96 Hours 7 Days

Dilution Water: EPA Moderatejy Hard Synthetic Freshwater

Batch#:_________________

Test Concentrations: 00 _.
bj 0.5

Replicates: I_f

Test Temperature: ?S± I

Organism: P. promelas D. magna D. pulex Other

Organism Age at Start of Test:

Batch Number: COAC2\ o j.’’c QcL\4, -gS-ta. 3’3

Feeding Regime: yJA

Batch Number of Food:

Special Conditions:

Initiation Date/Time: ... 1w—
Completion Date/Time: ‘I - p

Assigned By: Fik.-
Date:_________
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CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARNAN METHODS

S PEARNAN-KARBER

TRIM: .00%
LC5O: 25.000

95% LOWER CONFIDENCE: 21.411

95% UPPER CONFIDENCE: 29.191

CONC. NUMBER NUMBER PERCENT BINOMIAL

% Efflue EXPOSED DEAD DEAD PROB. (%)

6.25 20. 0. .00 .9537D—04

12.50 20. 0. .00 .9537D—04

25.00 20. 10. 50.00 .5881D+02

50.00 20. 20. 100.00 . .9537D—04

100.00 20. 20. 100.00 .9537D—04

THE BINOMIAL TEST SHOWS THAT 12.50 AND 50.00 CAN BE USED AS

STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL

CONFI DENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9998 PERCENT.

AN APPROXIMATE LC5O FOR THIS DATA SET IS 25.000

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT

WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER

THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE

ANY STATISCAILY SOUND RESULTS.

DATE: 08/16/12 TEST NUMBER: 1456 DURATION: 48

Hours
SAMPLE: 1208113—01 SPECIES: C dubia

METHOD LC5O CONFIDENCE LIMITS
LOWER UPPER SPAN

BINOMIAL 25.000 12.500 50.000 37.500

MAA ******* ******* *******

PROBIT ******* ******* ******* *******

SPEARMAN 25.000 21.411 29.191 7.781

LIMIT DOES NOT EXIST



ALS Environmental
1740 Union Carbide Drive 4

South Charleston, WV 25303
Phone (304) 356-3168

Fax (304)204-6262
WV Laboratory Certification No. 006

BIOMONITORING REPORT FORM
‘ FRESH WATER ACUTE BIOASSAY

____

Facility Name: Nuclear Fuel Services, Inc.
Facility Address: 1205 Banner Hill Road

Erwin, TN 37650

Facility Contact: Carol Hale
Telephone Number: (423) 743-9141

Sample Description: No. I Grab

ALS Sample ID #: 1208113-01
Work Order#: 1455
Date Sampled: 08/15/12 Time Sampled: 02:00

Date Received: 08/16/12 Time Received: 08:21

Date Reported: 08/28/12

flIOASSAY SPFCIFICATIflNS

Effluent Type(FinaI, Prechlorinated, Stormwater): Final

Test Type (Static or Renewal): Static

Test Duration (hours): 48 Hours
Test Organism: Common Name: Fathead Minnow

Scientific Name: Promo/as pimephales

Test Endpoint: LC5O

FINAL RFSIJLTSIJMMARY

Test Initiation Date: 08/16/12 Test Initiation Time: 11:30

Test Termination Date: 08/18/12 Test Termination Time: 11:00

LC5O (% effluent): 42.045%
Survival in 100% effluent: 0%
Acute Toxic Unit (TUa): 2.38



ALS Sample ID #
Facility:

1208113-01
Nuclear Fuel Services, Inc.

I DUALITY CONTROL SUMMARY

Control Survival (%): 100%

Test Temperature Maintained: 25 ± 1 C

Test Temperature Range: 24.7°C - 25.4°C

Test Temperature Mean: 25.0°C

Dissolved Oxygen Maintained at or above minimum: Yes

Loading Factor at or less than maximum allowable: Yes

Two or more trend deviations: No

Most Recent Reference Toxicant Test Date: 07/17/12

Most Recent Reference Toxicant Test Result (LC5O): 35.35%

I TEST ORGANISM DATA

Organism source: Aquatic BioSystems

Organism age at start of test: 2 Days

Batch #: pp376

TEST DESIGN

Number of effluent test concentrations:
Test concentrations (% of effluent):
Number of replicates per concentration:
Number of test organisms per replicate:
Volume of test solution:
Test Chamber:
Feeding Schedule:
Photoperiod:
Incubator ID:

5
6.25%, 12.50%, 25%, 50%, 100%

2
10

200m1
350m1 Glass Chambers

Prior to test
16 Hrlight/8 Hr dark

Testing #1

llueHSF)

Control 1000 0 1000

6.25% 937.5 62.5 1000

12.50% 875 125 1000

25% 750 250 1000

50% 500 500 1000

100% 0 1000 1000



ALS Sample ID # 1208113-01
Facility: Nuclear Fuel Services, Inc.

I -
. DILUTION WATER

Dilution Water: EPA Moderately Hard Synthetic Freshwater
Preparation Date: 08/12/12
Batch#: 081212

I WATERCHEMlSTRYbINWATER

Temperature: 24.2°C Dissolved Oxygen: 7.89mg/L
p11: 7.6OSU Alkalinity: 7OmgIL
Conductivity: 281u5 Hardness: 88mg/L
Chlorine 0.OOmg/L Salinity: 0.1%

I WATFR flHFUISTRY SAMPL.E - -- I

Temperature: 25.2°C Dissolved Oxygen: 7.22mg/L
pH: 7.565U Alkalinity: 7Omg/L
Conductivity: 1 7680u5 Hardness: 131 8mg/L
Chlorine 0.O3mg/L Salinity: .10.9%

ADJUSTMENTS: pH No pH adjustment required.
Chlorine No adjustment required.
Dissolved Oxygen No aeration required.

SAMPLE CHARACTERISTICS .-

Clarity: Clear Sediment: Yes, white
Color: None Particulate: Yes, white
Odor: Yes Other: None

Acclimation Procedure: Sample was warmed to 25°C in a hot water bath prior to testing.



ALS Sample ID # 1208113-01
Facility: Nuclear Fuel Services, Inc.

I SURVIVAL DATA I

Test Concentration: Exposure Time: Hours

%EFFLUENT 0 24 48

Control (MHSF) A 10 10 10

B 10 10 10

6.25% A 10 10 10

B 10 10 10

12.50% A 10 10 10

B 10 10 10

25% A 10 10 10

B . 10 10 10

50% A 10 7 3

B 10 9 2

100% A 10 0 0

B 10 0 0



ALS Sample ID# 1208113-01
Facility: Nuclear Fuel Services, Inc.

j

LC5O: 42.045%
Calculation Method: Spearman-Karber
95% Confidence Interval (48hr):

Lower Confidence Limit: 36.764%
Upper Confidence Limit: 48.085%

Acute Toxic Unit (TU): 2.86

I aiscELuUuS

Was organism stress observed during test: No
Were any test chamber aerated during test: No
Other:

Comments:

Sample temperature upon receipt was 0°C.



SAMPLE CHECK-IN

Sample ID Number

Arrival Date/Time: Jiji Z. /

_____

Sampling Date/Time: 16ii z. /_______
3 0% A

Shipper: Federal Express_________ UPS

___________

Other

_________________

Storage While Shipped:_____________________________________________________

Arrival Temperature: C_.

Sample Description: iJ’c..v:

Analysis Requested: 4- € ç-ctS

Visual Inspection: Color e- Odor___________ Particulates ‘frc (Mii4.. o

flrmmônfc

Water Chemistry Analysis:
Temperature: J 9 °C D.C. 7t 56 mgO2/L

pH: 7 S3 SU Alkalinity: 70 mg CaCO3IL

Conductivity: i g’c? uS Hardqess: J 2 I mg CaCO3/L

Chorine: Oa3 mg/I Salinity:

QNQC

-..:.. YES ‘ No

Chain-of-Custody Complete v’flt.4j

Sample Clearly Labeled t1L4i.

Arrived at or below 4°C V
Refrigerated Upon Arrival .7 vTh.1I

Additional Comments:

Check-in Completed by: fl1_H
Date/Time: - II:lo 1Lt94



ALS Environmental

Test Conditions:

c$jRenewal/ Flow Through:

Test Duration: 24 Hours

Dilution Water:

Replicates: a
Test Temperature: 5± I ac...

Organism: . magna

Organism Age at Start of Test: ? d cs

Batch Number: 2p 3’lCe

Feeding Regime: j

Batch Number of Food:

Special Conditions:

Initiation Date/Time: git011 i( D

Completion Date/Time: ?‘l-,L cc

Assigned By: 1L

Bioassay Work Assignment Sheet

______________

S Work Order Number: /1/55

Work Description: PfIeb
Client: (J11i).c Pue1 SQrt. ,r,1c..

Assigned to: Sample ID Number: 1 9o ?jj-. I

Chronic

96 Hours

EPA Moderaely Hard Synthetic Freshwater

Batch#:

Test Concentrations: ) 00 —> (<)5 0. 5

7 Days

D. pulex C. clubia Other

Date:__O/lkJi2.
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CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

S PEARMAN-KARBER

TRIM: .00%

LC5O: 42.045

95% LOWER CONFIDENCE: 36.764

95% UPPER CONFIDENCE: 48.085

CONC. NUMBER NUMBER PERCENT BINOMIAL

% Efflue EXPOSED DEAD DEAD PROB. (%)

6.25 20. 0. .00 .9537D—04

12.50 20. 0. .00 .9537D—04

25.00 20. 0. .00 .9537D—04

50.00 20. 15. 75.00 .2069D+01

100.00 20. 20. 100.00 .9537D—04

THE BINOMIAL TEST SHOWS THAT 25.00 AND 50.00 CAN BE USED AS

STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL

CONFl DENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 97.9304 PERCENT.

AN APPROXIMATE LC5O FOR THIS DATA SET IS 41.494

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT

WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER

THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE

ANY STATISCALLY SOUND RESULTS.

DATE: 08/16/12 TEST NUMBER: 1455 DURATION: 48

Hours
SAMPLE: 1208113-01 SPECIES: P promelas

METHOD LC5O CONFIDENCE LIMITS

LOWER UPPER SPAN

BINOMIAL 41.494 25.000 50.000 25.000

MAA ******* ******* ******* *******

PROBIT ******* ******* ******* *******

SPEARMAN 42.045 36.764 48.085 11.321

= LIMIT DOES NOT EXIST



ALS Environmental
1740 Union Carbide Drive

South Charleston, WV 25303
Phone: (304) 356-3168

Fax: (304) 204-6262
WV Laboratory Certification No. 006

BIOMONITORING REPORT FORM
FRESR WATER ACUTE BIOASSAY

Facility Name:
Facility Address:

Facility Contact:
Telephone Number:

Nuclear Fuel Services, Inc.
1205 Banner Hill Road
Erwin, TN 37650

Carol Hale
(423) 743-9141

Sample Description: No. 2 Grab

ALS Sample ID #:
Work Order #:
Date Sampled:
Date Received:
Date Reported:

1208113-02
1458
08/15/12
08I16/12
08/28112

Time Sampled:
Time Received:

04:00
08:21

RIflAAY PFC1RCATION

Effluent Type(Final, Prechlorinated, Stormwater): Final

Test Type (Static or Renewal): Static

Test Duration (hours): 48 Hours

Test Organism: Common Name: Water Flea
Scientific Name: Ceriodaphnia dubia

Test Endpoint: LC5O

FINAL RESULT SUUMARY

LC5O (%effluent):
Survival in 100% effluent:
Acute Toxic Unit (TU):

30.779%
0%
3.25

Test Initiation Date: 08/16/12 Test Initiation Time: 12:45

Test Termination Date: 08/18/12 Test Termination Time: 11:50



ALS Sample ID #
Facility:

1208113-02
Nuclear Fuel Services, Inc.

I OHAUTY cnwrRnLLMüAIw

Control Survival (%): 100%

Test Temperature Maintained: 25 ± 1 C

Test Temperature Range: 24.7°C - 25.9°C

Test Temperature Mean: 25.0°C

Dissolved Oxygen Maintained at or above minimum: Yes

Loading Factor at or less than maximum allowable: Yes

Two or more trend deviations for ref tox: No

Most Recent Reference Toxicant Test Date: 07/17/12

Most Recent Reference Toxicant Test Result (LC5O): 17.678%

I TEST ORGANISM DATA S:

Organism source: In House

Organism age at start of test: <24 Hours

Batch #: CDMC2I
all gravid adults as of 08/15/12 18:33

TEST DESIGN

Number of effluent test concentrations:
Test concentrations (% of effluent):
Number of replicates per concentration:
Number of test organisms per replicate:
Volume of test solution:
Test Chamber:
Feeding Schedule:
Photoperiod:
Incubator ID:

6.25%, 12.50%, 25%, 50%, 100%
4
5

40m1
50m1 Glass Beakers

Prior to test
16 Hr light/8 Hr dark

Testing #1

Cqnqentration Dllueflt $I45F —‘

%) (ml)
Control 1000

6.25% 937.5

12.50% 875 125 1000

25% 750 250 1000

50% 500 500 1000

100% 0 1000 1000

5



ALS Sample ID # 1208113-02
Facility: Nuclear Fuel Services, Inc.

I. DILUTION WATER

Dilution Water: EPA Moderately Hard Synthetic Freshwater
Preparation Date: 08/12/12
Batch#: 081212

I WATER CHEMISTRY - DILUTION WATER

Temperature: 24.4°C Dissolved Oxygen: 7.97mg/L
pH: 7.725U Alkalinity: 7Omg/L
Conductivity: 278uS Hardness: 88mg/L
Chlorine 0.OOmg/L Salinity: 0.1%

I WATER CHEMISTRY SAMPLE

Temperature: 25.6°C Dissolved Oxygen: 5.89mgIL
pH: 7.59SU Alkalinity: 66mg/L
Conductivity: 181 5OuS Hardness: 131 2mg/L
Chlorine 0.OOmgIL Salinity: 10.6%

ADJUSTMENTS: pH No pH adjustment required.
Chlorine No adjustment required.
Dissolved Oxygen No aeration required.

j SAMPLE CIA ACTERISTICS

Clarity: Clear Sediment: Yes, white
Color: None Particulate: Yes, white
Odor: Yes Other: None

Acclimation Procedure: Sample was warmed to 25°C in a hot water bath prior to testing.



ALS Sample ID # 1208113-02
Facility: Nuclear Fuel Services, Inc.

SHRVIVAL DATA

Test Concentration: Exposure Time: Hours
%EFFLLJENT 0 24 48

Control (MHSF) A 5 5 5

B 5 5 5

C 5 5 5

D 5 5 5

6.25% A 5 5 5

B 5 5 5

C 5 5 5

D 5 5 5

12.50% A 5 5 5

B 5 5 5

C 5 5 5

D 5 5 5

25% A 5 5 5

B 5 3 3

C 5 5 4

D 5 5 4

50% A 5 0 0

B 5 0 0

C 5 0 0

0 5 0 0

100% A 5 0 0

B 5 0 0

C 5 0 0

D 5 0 0



ALS Sample ID # 1208113-02
Facility: Nuclear Fuel Services, Inc.

BIOASSAY. RESULTS

LC5O: 30.779%

Calculation Method: Spearman-Karber

Lower Confidence Limit: 27.189%

Upper Confidence Limit: 34.842%

Acute Toxic Unit (TU): 3.25

MIScELLANEOUS

Was organism stress observed during test: No

Were any test chamber aerated during test: No

Other:

Comments:

Sample temperature upon arrival at laboratory was 0°C.



SAMPLE CHECK-IN

Arrival Date/Time:

___________

I :2o

Sampling Date/Time: (151iZ. / I(’X

Sample ID Number

1

Shipper: Federal Express_________ UPS

___________

Other

Storage While Shipped: rô(’

Arrival Temperature: 0 C..

4.,ii,..,. J i.)V- 44..

Requested:. A-1(4.1in:r - P.

Visual Inspection: Color C’lCor Odor___________ Particulates ‘.jQ.s (debrs)
LI

w. liii •I Ito.

Water Chemistry Analysis:

Temperature: 9.!, °C D.O. (pjO mgO2/L

pH: 773 SLJ Alkalinity: CaCO3/L

Conductivity: ias8Q uS Hardness: )3) mg CaCO3IL

Chorine: 0.00 mg/L Salinity: )O.(Q %

QA/QC

.

:. YES INmALS

Chain-of-Custody Complete

Sample Clearly Labeled ffll4f

Arrived at or below 4°C

Refrigerated Upon Arrival I iYxA-’

Additional Comments:

Check-in Completed by:.

Date/lime: R-I(D-.z.
nt,1+

IZ;c



ALS Environmental

Bioassay Work Assignment Sheet

Work Description: AC1AJ. (,i1bic Work Order Number:_______________

__________________________

Client: T’JuCear Fie( c&

Assigned to:________________ Sample ID Number: IOIl 3—

Test Conditions:

tIenewaIi Flow Through: Ad) Chronic

Test Duration: 24 Hours (8I 96 Hours 7 Days

Dilution Water: EPA Moderatejy Hard Synthetic Freshwater

Batch#: C12gà

Test Concentrations: )1 —> (p.Z bj O.5

Replicates:

Test Temperature: 4 +

Organism: P. promelas 0. magna 0. pulex Other

Organism Age at Start of Test: <‘f hr s

BatchNumber: o,Dc’ 3S

Feeding Regime: f

Batch Number of Food:

Special Conditions:

Initiation Date)Time: ‘I(PI -15
Completion DateTime: ti:cb

Assigned By: 1.Iic. Date: Lt’/lL’/i2.
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CT—TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

SPEARMAN-KARBER

TRIM: .00%

LC5O: 30.779

95% LOWER CONFIDENCE: 27.189

95% UPPER CONFIDENCE: 34.842

CONC. NUMBER NUMBER PERCENT BINOMIAL

% Efflue EXPOSED DEAD DEAD PROB. (%)

6.25 20. 0. .00 .9537D—04

12.50 20. 0. .00 .9537D—04

25.00 20. 4. 20.00 5909D+00

50.00 20. 20. 100.00 .9537D—04

100.00 20. 20. 100.00 .9537D—04

THE BINOMIAL TEST SHOWS THAT 25.00 AND 50.00 CAN BE USED AS

STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL

CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 99.4090 PERCENT.

AN APPROXIMATE LC5O FOR THIS DATA SET IS 31.012

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT

WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER

THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE

ANY STATISCALLY SOUND RESULTS.

DATE: 08/16/12 TEST NUMBER: 1458 DURATION: 48

Hours
SAMPLE: 1208113—02 SPECIES: C dubia

METHOD LC5O CONFIDENCE LIMITS

LOWER UPPER SPAN

BINOMIAL 31.012 25.000 50.000 25.000

MAA ******* ******* ******* *******

PROBIT ******* ******* *******

SPEARMAN 30.779 27.189 34.842 7.652

LIMIT DOES NOT EXIST



ALS Environmental
1740 Union Carbide Drive

South Charleston, WV 25303
Phone: (304) 356-3168

Fax: (304) 2044262
WV Laboratory Certification No. 006

BIOMONITORING REPORT FORM
FRESH WATER ACUTE BIOASSAY

Facility Name:
Facility Address:

Facility Contact:
Telephone Number:

Nuclear Fuel Services, Inc.
1205 Banner Hill Road
Erwin, TN 37650

Carol Hale
(423) 743-9141

Sample Description: No. 2 Grab

BIOASSAY SPF(iItATIflNS

Effluent Type(Final, Prechiorinated, Stormwater): Final
Test Type (Static or Renewal): Static
Test Duration (hours): 48 Hours
Test Organism: Common Name: Fathead Minnow

Scientific Name: Promelas pimephales
Test Endpoint: LC5O

FlNA.RESULT SUMMARY

LC5O (% effluent):
Survival in 100% effluent:
Acute Toxic Unit (TUa):

40.613%
0%
2.46

ALS Sample ID #:
Work Order #:
Date Sampled:
Date Received:
Date Reported:

1208113-02
1457
08/15/12
08/16/12
08/28/12

Time Sampled:
Time Received:

04:00
08:21

Test Initiation Date: 08/16/12 Test Initiation Time: 12:45
Test Termination Date: 08/18112 Test Termination Time: 11:50



ALS Sample ID# 1208113-02
Facility: Nuclear Fuel Services, Inc.

F DUAlITY CONTROL SUMMARY

Control Survival (%): 100%
Test Temperature Maintained: 25±1 C

Test Temperature Range: 24.7°C - 25.4°C

Test Temperature Mean: 25.0°C
Dissolved Oxygen Maintained at or above minimum: Yes
Loading Factor at or less than maximum allowable: Yes
Two or more trend deviations: No
Most Recent Reference Toxicant Test Date: 07/17/12
Most Recent Reference Toxicant Test Result (LC5O): 35.35%

TEST ORGANISM DATA

Organism source: Aquatic BioSystems
Organism age at start of test: 2 Days
Batch #: pp376

. 1flESflN

Number of effluent test concentrations: 5
Test concentrations (% of effluent): 6.25%, 12.50%, 25%, 50%, 100%
Number of replicates per concentration: 2
Number of test organisms per replicate: 10
Volume of test solution: 200ml
Test Chamber: 350m1 Glass Chambers
Feeding Schedule: Prior to test
Photoperiod: 16 Hr light I 8 Hr dark
Incubator ID: Testing #1

: co!c.nb1Iqn ‘Diluent(MHSF) Effluent Total Vó

(%J Imi) (ml) (ml)

Control 1000 0 1000

6.25% 937.5 62.5 1000

12.50% 875 125 1000

25% 750 250 1000

50% 500 500 1000

100% 0 1000 1000



ALS Sample ID # 1208113-02
Facility: Nuclear Fuel Services, Inc.

I DILUTION WATER -

Dilution Water: EPA Moderately Hard Synthetic Freshwater

Preparation Date: 08/12/12
Batch#: 081212

:‘ WATER CHEMISTRY -DILUTION WATER - 11

Temperature: 24.4°C Dissolved Oxygen: 7.97mg/L

pH: 7.72SU Alkalinity: 7Omg/L

Conductivity: 278uS Hardness: 88mg/L

Chlorine 0.OOmg/L Salinity: 0.1%

I WATFRHFIIISTRY - SAMPLE

Temperature: 25.6°C Dissolved Oxygen: 5.89mgIL

pH: 7.59SU Alkalinity: 66mg/L

Conductivity: 181 5OuS Hardness: 1312mg!L

Chlorine 0.OOmg/L Salinity: 10.6%

ADJUSTMENTS: pH No pH adjustment required.
Chlorine No adjustment required.
Dissolved Oxygen No aeration required.

SAMPLE CHARACTERiSTICS

Clarity: Clear Sediment: Yes, white

Color: None Particulate: Yes, white

Odor: Yes Other: None

Acclimation Procedure: Sample was warmed to 25°C in a hot water bath prior to testing.



ALS Sample ID #
Facility:

1208113-02
Nuclear Fuel Services, Inc.

Test Concentration:
% EFFLUENT

Control (MHSF)

A

B

A

B

A

B

0

10 10

10 10

10 10

10 10

10 10

10 10

10

10

10

10

10 10

9 9

5 2

7 3

— .ijflATA

Exposure Time: Hours
24

A

B

A

B

A

B

6.25%

12.50%

25%

50%

100%

48

10

10

10

10

10

10

10 0 0

10 0 0



ALS Sample ID # 1208113-02
Facility: Nuclear Fuel Services, Inc.

I BIOASSAY RESULTS

LC5O: 40.61 3%
Calculation Method: Spearman-Karber
95% Confidence Interval (48hr):

Lower Confidence Limit: 34.946%
Upper Confidence Limit: 47.198%

Acute Toxic Unit (TU): 2.46

MISCELLANEOUS

Was organism stress observed during test: No
Were any test chamber aerated during test: No
Other:

Comments:

Sample temperature upon receipt was 0°C.



SAMPLE CHECK-IN

Arrival Date/Time: IILc( i Z. I :2a

Sampling oaternme: 2Ii5hz. / j(cX*.)

Sample ID Number

1 1o13-

Shipper: Federal Express_________ UPS

___________

Other

________________

Storage While Shipped: fror’
Arrival Temperature: 0 c...

Sample Description: )T- 4 &
Analysis Requested: C.. ckiloi 4 P. pce1o

Visual inspection: Color C1eor Odor_________ Particulates .s (4ekrss)

Water Chemistry Analysis:

Temperature: 9 °C D.O. (j,1O mgO2IL

pH: 7.73 SU Alkalinity: CaCO3IL

Conductivity: lS3O uS Hardness: )3) mg CaCO3IL

Chorine: 0.00 mg/L Salinity: 1O.tQ

QNQC

YES NO’ :(NfflALS

Jçiain-of-Custody Complete

Sample Clearly Labeled (r)L4i
Arrived at or below 4°C t1’J4

Refrigerated Upon Arrival

Additional Comments:

Check-in Completed by:..

Daternme: 2- I(o-i Z. Ia:



ALS Environmental

Bioassay Work Assignment Sheet

Work Description:,4UL1€ 1?riôrn/o.s Work Order Number:_______________

______________________

Client: i’c FLiI &f’t).

Assigned to: fl7L1I Sample ID Number: jq9OI I

Test Conditions:

jenewaii Flow Through: Acute Chronic

Test Duration: 24 Hours 48 Hours 96 Hours 7 Days

Dilution Water: EPA ModeraIy Hard Synthetic Freshwater

Batch#: DàI

Test Concentrations: y, _> (, .5 0.

Replicates: a
- ,0

Test Temperature: I C.

Organism:
0. magna 0. pulex C. dubia Other

Organism Age at Start of Test: .2
Batch Number:

Feeding Regime: .J j

Batch Number of Food:

Special Conditions:

Initiation Date/Time: A’ 1 (43

Completion Date/Time: ?JS-I2.. i/.’5D

Assigned By: WI Date: fl/LcII2,..
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CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARNAN METHODS

SPEARMAN-KARBER

TRIM: .00%
LC5O: 40.613

95% LOWER CONFIDENCE: 34.946

95% UPPER CONFIDENCE: 47.198

CONC. NUMBER NUMBER PERCENT BINOMIAL

% Efflue EXPOSED DEAD DEAD PROB. (%)

6.25 20. 0. .00 .9537D—04

12.50 20. 0. .00 .9537D—04

25.00 20. 1. 5.00 .2003D—02

50.00 20. 15. 75.00 .2069D+01

100.00 20. 20. 100.00 .9537D—04

THE BINOMIAL TEST SHOWS THAT 25.00 AND 50.00 CAN BE USED AS

STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL

CONFI DENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 97.9285 PERCENT.

AN APPROXIMATE I,C50 FOR THIS DATA SET IS 39.942

RESULTS USING MOVING AVERAGE

SPAN G LC5O 95% CONFIDENCE LIMIT

3 -. .051 40.61 34.06 49.15

RESULTS CALCULATED Y PROEXkEThOD

ITERATIONS G H GOODNESS OF FIT

7 .195 1.00 1.00

SLOPE = 7.82
95% CONFIDENCE LIMITS: 4.36 AND 11.27

LC5O= 40.81
95% CONFIDENCE LIMITS: 34.48 AND 47.92

LC1 = 20.56
95% CONFIDENCE LIMITS: 11.41 AND 26.37



48 Hours
DATE: 08/16/12 -,

SAMPLE: 1208113—02

TESTNUBER.1457
SPECIES: P promelas

DURATION:

-i:s- 1,Ei-:

METHOD

BINOMIAI
MAA
PROBIT
SPEARMAN

LC5O CONFIDENCE LIMITS

LOWER UPPER SPAN

39.942 25.000 50.000 25.000

40.609 34.062 49.146 15.084

40.812 34.480 47.925 13.445

40.613 34.946 47.198 12.252

= LIMIT DOES NOT EXIST

L4 -



LC5O (%effluent):
Survival in 100% effluent:
Acute Toxic Unit (TU):

ALS Environmental
1740 Union Carbide Drive

South Charleston, WV 25303
Phone: (304) 356-3168

Fax: (304) 204-6262
WV Laboratory Certification No. 006

29.730%
0%
3.36

BIOMONITORING REPORT FORM
. FRESH WATER ACUTE BIOASSAY

Facility Name: Nuclear Fuel Services, Inc.
Facility Address: 1205 Banner Hill Road

Erwin, TN 37650

Facility Contact: Carol Hale
Telephone Number: (423) 743-9141

Sample Description: No. 3 Grab

ALS Sample ID #: 1208113-03
Work Order #: 1460
Date Sampled: 08/15/12 Time Sampled: 06:00

Date Received: 08/16/12 Time Received: 08:21

Date Reported: 08/28/12

RIflAAV PFCIRtATIflN

Effluent Type(Final, Prechlorinated, Stormwater): Final

Test Type (Static or Renewal): Static

Test Duration (hours): 48 Hours

Test Organism: Common Name: Water Flea
Scientific Name: Ceriodaphnia dubia

Test Endpoint: LC5O

FINAL RESULT SUMMARY .

:
.

Test Initiation Date: 08/16/12 Test Initiation Time: 13:30

Test Termination Date: 08/18/12 Test Termination Time: 12:30



ALS Sample ID #
Facility:

I OUAlJTY COIFTROL SUMMARY

Control Survival (%): 100%
Test Temperature Maintained: 25 ± 1 C

Test Temperature Range: 24.7°C - 25.9°C

Test Temperature Mean: 25.0°C
Dissolved Oxygen Maintained at or above minimum: Yes
Loading Factor at or less than maximum allowable: Yes
Two or more trend deviations for ref tox: No
Most Recent Reference Toxicant Test Date: 07/17/12
Most Recent Reference Toxicant Test Result (LC5O): 17.678%

TEST ORGANISM DAtA:

Organism source: In House
Organism age at start of test: <24 Hours
Batch #: CDMC2O

all gravid adults as of 08/15/12 18:27

: .Ff ST DESKN

Number of effluent test concentrations:
Test concentrations (% of effluent):
Number of replicates per concentration:
Number of test organisms per replicate:
Volume of test solution:
Test Chamber:
Feeding Schedule:
Photoperiod:
Incubator ID:

6.25%, 12.50%, 25%, 50%, 100%
4
5

40m1
5Oml Glass Beakers

Prior to test
16 Hr light! 8 Hr dark

Testing #1

Concptratlon Dlluent(MHS9 Effluent Total Vol
- 3’ (%) (ml) (ml) (ml)

Control 1000 0 1000

6.25% 937.5 62.5 1000

12.50% 875 125 1000

25% 750 250 1000

50% 500 500 1000

100% 0 1000 1000

1208113-03
Nuclear Fuel Services, Inc.

5



ALS Sample ID # 1208113-03
Facility: Nuclear Fuel Services, Inc.

I DILUTIONWATER

Dilution Water: EPA Moderately Hard Synthetic Freshwater

Preparation Date: 08/12112
Batch#: 081212

I WATER CIEMISTRY - DILUTION WATER

Temperature: 24.6°C Dissolved Oxygen: 7.59mg/L

pH: 7.54SU Alkalinity: 68mg/L

Conductivity: 306uS Hardness: 84mgIL

Chlorine 0.OOmg/L Salinity: 0.1%

WATER CHFUTRY - SAUPLF

Temperature: 25.4°C Dissolved Oxygen: 6.85mg/L

pH: 7.59SU Alkalinity: 72mg/L

Conductivity: 18670uS Hardness: 1308mg/L

Chlorine 0.OOmg/L Salinity: 10.7%

ADJUSTMENTS: pH No pH adjustment required.
Chlorine No adjustment required.
Dissolved Oxygen No aeration required.

‘SAMPiEHARACTERlsTIcS

Clarity: Clear Sediment: Yes, white
Color: None Particulate: Yes, white
Odor: Yes Other: None

Acclimation Procedure: Sample was warmed to 25°C in a hot water bath prior to testing.



ALS Sample ID # 1208113-03
Facility: Nuclear Fuel Services, Inc.

I 1tflflVALnATA I

Test Concentration: Exposure Time: Hours

%EFFLUENT 0 24 48

Control (MHSF) A 5 5 5

B 5 5 5

C 5 5 5

D 5 5 5

6.25% A 5 5 5

B 5 5 5

c 5 5 5

0 5 5 5

12.50% A 5 5 5

B 5 5 5

C 5 5 5

D 5 5 5

25% A 5 5 4

B 5 5 4

C 5 4 4

D 5 4 3

50% A 5 0 0

B 5 0 0

C 5 0 0

D 5 0 0

100% A 5 0 0

B 5 0 0

C 5 0 0

D 5 0 0



ALS Sample ID# 1208113-03
Facility: Nuclear Fuel Services, Inc.

I BIOASSAYRESULTS

LC5O: 29.730%

Calculation Method: Spearman-Karber

Lower Confidence Limit: 25.996%

Upper Confidence Limit: 34.001%

Acute Toxic Unit (TU): 3.36

F MISCEIiANEOUS •.‘•-‘

Was organism stress observed during test: No

Were any test chamber aerated during test: No

Other:

Comments:

Sample temperature upon arrival at laboratory was 0°C.



SAMPLE CHECK-IN

Arrival Date/Time: /

_______

Sampling Date/Time:

_________

/_______

Sample ID Number

1oI)3-3

Shipper: Federal Express V UPS

___________

Other

_________________

Storage While Shipped: die

Arrival Temperature:

Sample Description: u.Y’?-
Analysis Requested: /pi\e (‘.&uVc a.-. P. ptwY(\Os

Visual Inspection: Color___________ Odor

__________

Particulates 4F.S (c2hkdebns)
Comments:

Water Chemistry Analysis:

Temperature: log °c

pH: 7,’P1 SU

Conductivity: (, 0,0 uS

Chorine:

__________________mg/L

QNQC

0.0.

Alkalinity: -

Hardness:

Salinity:

-

krnL.+t I
—. —-

mti
MLJ

.1 YES NO.’ INmALs;l

1hain-of-Custodv Comolete I
.

I

ISamole Clearly Labeled ,

I -

lArrived at or below 4°C

lRefrierated Upon Arrival I n-h

Additional Comments:

Check-in Complet4 by: VY1L

Date/Time: S’ 1 (01 C- i: It,

“ci mi,t. If

i:o5?
.mg CaCO3/L

ma CaCO3IL



ALS Environmental

Bioassay Work Assignment Sheet

Work Description:444A 1Y Work Order Number:_______________

________________________

Client: ,4iefep,- ief e-c’.

Assigned to:_______________ Sample ID Number: o’//3—3

Test Conditions

tatic/ enewa$/ Flow Through:
Chronic

Test Duration: 24 Hours 48 Hours 96 Hours 7 Days

Dilution Water: EPA Moderale.iy Hard Synthetic Freshwater

Batch#:_______________

Test Concentrations: /00
-

(p75

Replicates:

Test Temperature:
S f.. JD

Organism: P. promelas 0. magna D. pulex Other

Organism Age at Start of Test:

Batch Number: o Q\\ gccc ckctu\ o

Feeding Regime:

Batch Number of Food:

Special Conditions:

Initiation Date/Time: 1 3o
Completion Date/Time: d’—I 2- f’Z

Assigned By: Jk.. Date: &11aII2.-
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CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

SPEARNAN-KARBER

TRIM: .00%
LC5O: 29.730

95% LOWER CONFIDENCE: 25.996

95% UPPER CONFIDENCE: 34.001

CONC. NUMBER NUMBER PERCENT BINOMIAL

% Efflue EXPOSED DEAD DEAD PROB. (%)

6.25 20. 0. .00 .9537D—04

12.50 20. 0. .00 .9537D—04

25.00 20. 5. 25.00 .2069D+01

50.00 20. 20. 100.00 .9537D—04

100.00 20. 20. 100.00 .9537D—04

THE BINOMIAL TEST SHOWS THAT 25.00 AND 50.00 CAN BE USED AS

STATISTICALLY
SO1JND ONSEM?’ATIVE 95 PCENTCONF±DE± LIMITS SINCE THE ACTUAL

CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 97.9304 PERCENT.

AN APPROXIMATE LC5O FOR THIS DATA SET_IS,. . 30 125
‘) ,IU(’ r —

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT
WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER
THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE
ANY STATISCALLY SOUND RESULTS.

DATE: 08/16/12 TEST NUMBER: 1460 DURATION: 48
Hours

SAMPLE: 1208113—03 SPECIES: C dubia

METHOD LC5O CONFIDENCE LIMITS
LOWER UPPER SPAN

BINOMThL 301125. 25.000 25.000
MAA ******* ******* ******* *******

PROBIT ******* ******* ******* *******

T9TA T9? 3O9:9
= LIMIT DOES NOT EXIST



ALS Envird

_____

1740 Union Carbide Drive
South Charleston, WV 25303

Phone: (304) 356-3168
Fax: (304) 204-6262

WV Laboratory Certification No. 006

BIOMONITORING REPORT FORM
FRESH WATER ACUTE BIOASSAY

Facility Name:
Facility Address:

Facility Contact:
Telephone Number:

Nuclear Fuel Services, Inc.
1205 Banner Hill Road
Erwin, TN 37650

Carol Hale
(423) 743-9141

Sample Description: No. 3 Grab

BIOASSAY SP(1F1(ATlONS

Effluent Type(Final, Prechiorinated, Stormwater): Final
Test Type (Static or Renewal): Static
Test Duration (hours): 48 Hours
Test Organism: Common Name: Fathead Minnow

Scientific Name: Promelas pimeph ales
Test Endpoint: LC5O

FINAL RFSULT SLJIIMARY

LC5O (% effluent):
Survival in 100% effluent:
Acute Toxic Unit (TUa);

44.646%
0%

2.24

ALS Sample ID #:
Work Order #:
Date Sampled:
Date Received:
Date Reported:

1208113-03
1459
08/15/12
08/16/12
08/28/12

Time Sampled:
Time Received:

06:00
08:21

Test Initiation Date: 08/16/12 Test Initiation Time: 13:30
Test Termination Date: 08/18/12 Test Termination Time: 12:30



ALS Sample ID # 1208113-03
Facility: Nuclear Fuel Services, Inc.

I QUALITY CONROL. SIJNARV

Control Survival (%): 100%
Test Temperature Maintained: 25 ± I C
Test Temperature Range: 24.7°C - 25.4°C
Test Temperature Mean: 25.0°C
Dissolved Oxygen Maintained at or above minimum: Yes
Loading Factor at or less than maximum allowable: Yes
Two or more trend deviations: No
Most Recent Reference Toxicant Test Date: 07/17/12
Most Recent Reference Toxicant Test Result (LC5O): 35.35%

TEST ORGANiSM DATA

Organism source: Aquatic BioSystems
Organism age at start of test: 2 Days
Batch #: pp376

OESIGN

Number of effluent test concentrations: 5
Test concentrations (% of effluent): 6.25%, 12.50%, 25%, 50%, 100%
Number of replicates per concentration: 2
Number of test organisms per replicate: 10
Volume of test solution: 200m1
Test Chamber: 350ml Glass Chambers
Feeding Schedule: Prior to test
Photoperiod: 16 Hr light! 8 Hr dark
Incubator ID: Testing #1

Concentration Iluent (MH$F) Effluent Total Vol
(%) (ml) (ml) (ml)

Control 1000 0 1000
6.25% 937.5 62.5 1000
12.50% 875 125 1000

25% 750 250 1000
50% 500 500 1000
100% 0 1000 1000



ALS Sample ID # 1208113-03
Facility: Nuclear Fuel Services, Inc.

I DILUTION WATER

Dilution Water: EPA Moderately Hard Synthetic Freshwater
Preparation Date: 08/12/12
Batch #: 081212

I WATERCHEMISTRY-D1LUTION WATER

Temperature: 24.6°C Dissolved Oxygen: 7.59mg/L

pH: 7.54SU Alkalinity: 68mg/L

Conductivity: 306uS Hardness: 84mg/L

Chlorine 0.OOmg/L Salinity: 0.1%

WATER iraMPtF

Temperature: 25.4°C Dissolved Oxygen: 6.85mg/L

pH: 7.59SU Alkalinity: 72mg/L

Conductivity: 18670uS Hardness: 1308mg/L

Chlorine 0.OOmg/L Salinity: 10.7%

ADJUSTMENTS: pH No pH adjustment required.
Chlorine No adjustment required.
Dissolved Oxygen No aeration required.

SAMPLE CHARACTERISTICS

Clarity: Clear Sediment: Yes, white
Color: None Particulate: Yes, white

Odor: Yes Other: None

Acclimation Procedure: Sample was warmed to 25°C in a hot water bath prior to testing.



ALS Sample ID# 1208113-03
Facility: Nuclear Fuel Services, Inc.

SLIRVTVALDATA

Test Concentration: Exposure Time: Hours
%EFFLUENT 0 24 48

Control (MHSF) A 10 10 10
B 10 10 10

6.25% A 10 10 10
B 10 10 9

12.50% A 10 10 10
B 10 10 10

25% A 10 10 10
B 10 10 10

50% A 10 8 4
B 10 7 3

100% A 10 0 0
B 10 0 0



ALS Sample ID # 1208113-03
Facility: Nuclear Fuel Services, Inc.

I BIOASSAY RESULT*I

LC5O: 44.646%
Calculation Method: Spearman-Karber
95% Confidence Interval (48hr):

Lower Confidence Limit: 38.268%
Upper Confidence Limit: 52.088%

Acute Toxic Unit (TU): 2.24

MISCELLANEOUS

Was organism stress observed during test: No
Were any test chamber aerated during test: No
Other:

Comments:

Sample temperature upon receipt was 0°C.



SAMPLE CHECK-EN

Arrival Date/Time: ‘ I(OQ I

______

Sampling Date/lime: /_______

Shipper: Federal Express V UPS

___________

Other -

Storage While Shipped: C,c\e ç=
Arrival Temperature:

Sample Description: iJ uY?- 3
Analysis Requested: fyi.i)e (‘j. r4uci - . flDtreOS

Visual Inspection: Color t’Or- Odor 45
Comments:______________________ V

• •
YES NO ‘4

Chain-of-Custody Complete ‘...-

Sample Clearly Labeled c- flL.i

Arrived at or below 4°C

__________________________________

Refrigerated Upon Arrival in—k-

Additional Comments:

Check-in Complet4 by:

Date/Time: I -J (D1t i if)

Sample ID Number

I ofl3-3 J

I.

Water Chemistry Analysis:

Temperature: 104 °c

pH:

_____

..—k,,4.,.

Particulates eS (r.Jh.kdebns)

LLI I-i

wI V 1S7. - I ;o 0
Chorine: 1) EDc

..sU

uS
mgIL

0.0.

Alkalinity:•

Hardness:

Salinity: —

-

QNQC

)?O

_mgO2/L

mg CaCO3IL

mg CaCO3IL

%



ALS Erivironmetital

Bioassay Work Assignment Sheet

Work Description:uk.. Rf171ft%L/Qs Work Order Number:_______________

__________________________

Client: Aid c/to”- fiwd Se,v

Assigned to:_________________ Sample ID Number: Ic’//3— 3

Test Conditions:

jenewaii Flow Through: Acute Chronic

Test Duration: 24 Hours 48 Hours 96 Hours 7 Days

Dilution Water: EPA Moderately I-lard Synthetic Freshwater

Batch#:________________

Test Concentrations: (cZ’ —>,. Z b.j O5

Replicates:

Test Temperature: 25tI

Organism: D. magria D. pulex C. dubia Other

Organism Age at Start of Test:

Batch Number: 394
Feeding Regime: çJ A-

Batch Number of Food: 1iJ4..

Special Conditions:

Initiation Date/Time: ‘/Co—i2
Completion Date/Time: g_1i

Assigned By: ik. Date: 8/iL7/I2_



S
te

n
d

E
nv

ir
on

m
en

ta
l

S
pe

ci
es

:
P

im
ep

ha
ie

s
pr

om
el

as

A
g
e
_
_
_

B
at

ch
:

3
7
(o

LC
5O

:
4
k
L14
l,

/

Y
3
D

M
et

ho
d:

-
i’

r1
x
(

7
L

Z
L

2
T

h
Z

i
7
i

Z
2
2
1

7
L

2
L

2
i
—

.
u
I
m

W

W
or

k
O

rd
er

#
:
_
_
_
_
_
_
_
_
_

L
ab

#
:_

C
lie

nt
:

\)u
ce

cw

T
es

t
In

it
ia

ti
on

:
/(

0
1

2.-
T

es
t

C
om

ni
et

io
n:

C
on

c
C

on
tro

l
(M

H
SF

)

0
(1

jr
,

482
4

j
p
_
I
o

—

i2
..
1
’

jf)
9q

I-
.

D
.O

.
(i

1..
)

pH
(

74q
7
.b

2’
c4

T
em

pe
ra

tu
re

(°
C

)

.3
,7

A
lk

al
in

it

i
i
i

2
2

2
2
k
2

7i
3

‘
7
1r
3

5;
9(

(p
c:

tp
1

rv
w

I

L
D

H
ar

dn
es

s

25
19

2
9
2
(

L
?
2
L

°
1
cD

7
ç1

d
ac
=

Yf
lL

4f
I

1’
it4

—
—

—

2
5

L
f
l
M

e
’
2

z
2
1
3
1

4
N

fl
L

4
Y

Y
L

3o m
.



CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS
_%.

S PEARMAN-KARBER

TRIM: 1.67%
LC5O: 44.646

95% LOWER CONFIDENCE: 38.268
95% UPPER CONFIDENCE: 52.088

CONC. NUMBER NUMBER PERCENT BINOMIAL

% Efflue EXPOSED DEAD DEAD PROB. (%)
6.25 20. 1. 5.00 .2003D—02

12.50 20. 0. .00 .9537D—04
25.00 20. 0. .00 .9537D—04
50.00 20. 13. 65.00 .1316D+02

100.00 20. 20. 100.00 .9537D—04

THE BINOMIAL TEST SHOWS THAT 25.00 AND 100.00 CAN BE USED AS

STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL

CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9998 PERCENT.

AN APPROXIMATE LC5O FOR THIS DATA SET IS 44.233

THE MOVING AVERAGE METHOD CANNOT BE USED WITH
THIS DATA SET BECAUSE NO SPAN WHICH PRODUCES
AVERAGE ANGLES BRACKETING 45 DEGREES ALSO USES
TWO PERCENT DEAD BETWEEN 0 AND 100 PERCENT.

NO CONVERGENCE IN 25 ITERATIONS. PROBIT METHOD
PROBABLY CAN NOT BE USE WITH THIS SET OF DATA.



DATE: 08/16/12 TEST NUMBER: 1459 DURATION: 48 Hours

SAMPLE: 1208113—03 SPECIES: P promelas

METHOD LC5O CONFIDENCE LIMITS
LOWER UPPER SPAN

BINOMIAL 44.233 25.000 100.000 75.000

MAA ******* ******* *******

PROBIT ******* ******* ******* *******

SPEABMAN 44.646 38.268 52.088 13.819

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING.

ADJUSTMENTS WERE MADE PRIOR TO SPEARNAN-KARBER ESTIMATION.

= LIMIT DOES NOT EXIST

**.*rr* - —

r.

- -



ALS Environmental
1740 Union Carbide Drive

, : South Charleston, WV 25303
Phone: (304) 356-3168

Fax: (304) 204-6262
- WV Laboratory Certification No. 006

[4ê. BIOMONITORING REPORT FORM
I i FRESH WATER ACUTE BIOASSAY

Facility Name: Nuclear Fuel Services, Inc.
Facility Address: 1205 Banner Hill Road

Erwin, TN 37650

Facility Contact: Carol Hale
Telephone Number: (423) 743-9141

Sample Description: No. 4 Grab

ALS Sample ID #: 1208113-04
Work Order #: 1462
Date Sampled: 08/15/12 Time Sampled: 08:00
Date Received: 08/16/12 Time Received: 08:21
Date Reported: 08/28/12

IflAAY RPFcIRCATlnN

Effluent Type(Final, Prechiorinated, Stormwater): Final
Test Type (Static or Renewal): Static
Test Duration (hours): 48 Hours

Test Organism: Common Name: Water Flea
Scientific Name: Ceriodaphnia dubia

Test Endpoint: LC5O

F FINAL. RESULT SUMMARY

LC5O (%effluent):
Survival in 100% effluent:
Acute Toxic Unit (TU):

27.739%
0%
3.60

Test Initiation Date: 08/16/12 Test Initiation Time: 14:28
Test Termination Date: 08/18/12 Test Termination Time: 13:30



ALS Sample ID # 1208113-04
Facility: Nuclear Fuel Services, Inc.

I OIJAIJTYCntITRnL tiUMARY

Control Survival (%): 100%
Test Temperature Maintained: 25 ± 1 C
Test Temperature Range: 24.7°C - 25.9°C
Test Temperature Mean: 25.0°C
Dissolved Oxygen Maintained at or above minimum: Yes
Loading Factor at or less than maximum allowable: Yes
Two or more trend deviations for ref tox: No
Most Recent Reference Toxicant Test Date: 07/17/12
Most Recent Reference Toxicant Test Result (LC5O): 17.678%

TESTORGANISMDATA

Organism source: In House
Organism age at start of test: <24 Hours
Batch #: CDMC2O

all gravid adults as of 08/15/12 18:27

TERTDESN

Number of effluent test concentrations: 5
Test concentrations (% of effluent): 6.25%, 12.50%, 25%, 50%, 100%
Number of replicates per concentration: 4
Number of test organisms per replicate: 5
Volume of test solution: 40m1
Test Chamber: 5Oml Glass Beakers
Feeding Schedule: Prior to test
Photoperiod: 16 Hr light / 8 Hr dark
Incubator ID: Testing #1

. Concentration pHuent (MHSF) Effluent Total VOl
(%) (ml) (ml) (ml)

Control 1000 0 1000
6.25% 937.5 62.5 1000
12.50% 875 125 1000

25% 750 250 1000
50% 500 500 1000
100% 0 1000 1000



ALS Sample ID # 1208113-04
Facility: Nuclear Fuel Services, Inc.

I DILUTION WATER —

Dilution Water: EPA Moderately Hard Synthetic Freshwater
Preparation Date: 08/12/12
Batch#: 081212

I WATER CHEMISTRY - DiLUTION WATER

Temperature: 24.2°C Dissolved Oxygen: 7.6Omg/L
pH: 7.85SU Alkalinity: 68mg/L
Conductivity: 312uS Hardness: 84mg/L
Chlorine 0.OOmg/L Salinity: 0.1%

I WATER HFIJlSTRY - SAMPLF

Temperature: 25.5°C Dissolved Oxygen: 6.88mg!L
pH: 7.63SU Alkalinity: 52mg/L
Conductivity: 18830uS Hardness: 1306mg/L
Chlorine 0OOmg!L Salinity: 10.6%

ADJUSTMENTS: pH No pH adjustment required.
Chlorine No adjustment required.
Dissolved Oxygen No aeration required.

- PLE CHARACTERISTICS

Clarity: Clear Sediment: Yes, white
Color: None Particulate: Yes, white
Odor: Yes Other: None

Acclimation Procedure: Sample was warmed to 25°C in a hot water bath prior to testing.



ALS Sample ID # 1208113-04
Facility: Nuclear Fuel Services, Inc.

I SLJRVIVALDATA

Test Concentration: Exposure Time: Hours
%EFFLUENT 0 24 48

Control (MHSF) A 5 5 5
B 5 5 5
C 5 5 5
D 5 5 5

6.25% A 5 5 5
B 5 5 5

C 5 5 5
D 5 5 5

12.50% A 5 5 5
B 5 5 5
C 5 5 5
D 5 5 5

25% A 5 5 4
B 5 3 3
C 5 4 3
D 5 3 3

50% A 5 0 0
B 5 0 0
C 5 0 0
D 5 0 0

100% A 5 0 0
B 5 0 0
C 5 0 0
D 5 0 0



ALS Sample ID # 1208113-04
Facility: Nuclear Fuel Services, Inc.

I BIOASSAY RESULTS

LC5O: 27.739%
Calculation Method: Spearman-Karber
Lower Confidence Limit: 23.927%
Upper Confidence Limit: 32.159%
Acute Toxic Unit (TU): 3.60

I MISCELLANEOUS

Was organism stress observed during test: No
Were any test chamber aerated during test: No
Other:

Comments:

Sample temperature upon arrival at laboratory was 0°C.



SAMPLE CHECK-IN

Arrival Date/Time:

___________

/

Sampling Date/Time: -I-)i/ Rx:

Shipper: Federal Express_________ UPS

Storage While Shipped:____________________

Arrival Temperature:
Sample Description: vJ .Jçq *.‘(

Analysis Requested: -

CQC
Visual Inspection: Color_____________

Comments:

Sample ID Number

I 1c9W?;,.L1

Water Chemistry Analysis:

Temperature: 9 (/ DC

pH: Su

I&(L7Q uS
mg/L

I
,
b,

V

Jw
I ——

I MtJ
1 /i1L.L$

r&fr

I-.:-I YES NO

I Chain-of-Custody Comolete

ISamDIe Clearly Labeled

I,riveq at or below 4°C

IRefrierated Upon Arrival

Additional Comments:______________________________________________________

Check-in Completed by:_

Date/Time: ID’I7..
VLA4

Other

Odor 95 Paculates (e)

Conductivity:

Chorine:

QNQC

D.O.___

Alkalinity:

Hardness:

Salinity: /0. (,

_mgO2/L

_mg CaCO3IL

mg CaCO3/L
%



ALS EnvironmeriDal

Bioassay Work Assignment Sheet

Work Description:J1CL.c t cIikc Work Order Number:_______________

________________________

Client: /l/LICIep- Pcie( Sei.

Assigned to: r)IL-J1 Sample ID Number:_________________

Test Conditions:

cc/enewaI/ Flow Through: Acute Chronic

Test Duration: 24 Hours 8 Hours 96 Hours 7 Days

Dilution Water: EPA Moderateji Hard Synthetic Freshwater

Batch #: 2J l/Z_

Test Concentrations: /oO—7 (p. Z 5 b.j 05

Replicates: (

Test Temperature: 251

Organism: P. prome!as D. magna 0. pulex Other

Organism Age at Start of Test: 4 h

Batch Number: CA3tA O C0bJ c4u as S-t2Q

Feeding Regime: %.J A-
Batch Number of Food:

Special Conditions:

Initiation Date/Time: /Lo 2- 1 jL Z.
Completion DatefTime: 8-’1 7.. 13 3
Assigned By: ?.ik.. Date: OZIii,Iia
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CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

SPEARMAN-KARBER

TRIM: .00%
LC5O: 27.739

95% LOWER CONFIDENCE: 23.927

95% UPPER CONFIDENCE: 32.159

CONC. NUMBER NUMBER PERCENT BINOMIAL

% Efflun EXPOSED DEAD DEAD PROB. (%)
6.25 20. 0. .00 .9537D—04

12.50 20. 0. .00 .9537D—04

25.00 20. 7. 35.00 .1316D-i-02

50.00 20. 20. 100.00 .9537D—04

100.00 20. 20. 100.00 .9537D—04

THE BINOMIAL TEST SHOWS THAT 12.50 AND 50.00 CAN BE USED AS

STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL

CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9998 PERCENT.

AN APPROXIMATE LC5O FOR THIS DATA SET IS 28.259

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT

WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER

THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE
ANY STATISCALLY SOUND RESULTS.

fl. .00

DATE: 08/16/12 TEST NUMBER: 1462 DURATION: 48

Hours
SI: C ,

METHOD LC5O CONFIDENCE LIMITS
LOWER UPPER SPAN

BINOMIAL 28.259 12.500 50.000 37.500

MAA ******* ******* ******* *******

PROBIT ******* ******* *******

SPEABMAN 27.739 23.927 32.159 8.233

= LIMIT DOES NOT EXIST



ALS Environmental
1740 Union Carbide Drive

South Charleston, WV 25303
Phone: (304) 356-3168

Fax: (304) 204-6262
WV Laboratory Certification No. 006

BIQMONITORING REPORT FORM
t FRESH WATER ACUTE BIOASSAY

Facility Name: . Nuclear Fuel Services, Inc.
Facility Address: 1205 Banner Hill Road

Erwin, TN 37650

Facility Contact: Carol Hale
Telephone Number: (423) 743-9141

Sample Description: No. 4 Grab

ALS Sample ID #: 1208113-04
Work Order#: 1461
Date Sampled: 08/15/12 Time Sampled: 08:00
Date Received: 08/16/12 Time Received: 08:21
Date Reported: 08/28/12

:1 [.YVb 1 i i4’i

Effluent Type(Final, Prechlorinated, Stormwater): Final
Test Type (Static or Renewal): Static
Test Duration (hours): 48 Hours
Test Organism: Common Name: Fathead Minnow

Scientific Name: Promelas pimephales
Test Endpoint: LC5O

FINAL RFSIILT SUMMARY

LC5O (% effluent):
Survival in 100% effluent:
Acute Toxic Unit (TUa):

57.435%
0%
1.74

Test Initiation Date: 08/16/12 Test Initiation Time: 14:28
Test Termination Date: 08/18/12 Test Termination Time: 13:30



ALS Sample ID #
Facility:

1208113-04
Nuclear Fuel Services, Inc.

I DUALITY CONTROL SUMMARY

Control Survival (%): 100%
Test Temperature Maintained: 25 ± I C
Test Temperature Range: 24.7°C - 25.4°C
Test Temperature Mean: 25.0°C
Dissolved Oxygen Maintained at or above minimum: Yes
Loading Factor at or less than maximum allowable: Yes
Two or more trend deviations: No
Most Recent Reference Toxicant Test Date: 07/17/12
Most Recent Reference Toxicant Test Result (LC5O): 35.35%

TEST ORGANISM DATA

Organism source: Aquatic BioSystems
Organism age at start of test: 2 Days
Batch #: pp376

TESTOESION

Number of effluent test concentrations:
Test concentrations (% of effluent):
Number of replicates per concentration:
Number of test organisms per replicate:
Volume of test solution:
Test Chamber:
Feeding Schedule:
Photopenod:
Incubator ID:

5
6.25%, 12.50%, 25%, 50%, 100%

2
10

200m1
350m1 Glass Chambers

Prior to test
16 Hrlight/ 8 Hr dark

Testing #1

Concentration
(%)

Control

________

6.25%

_______

12.50%

Effluent Tota[Yo
(ml)

_____

.5
0

8,â
62.5

1000

125
25% 750 250 1000
50% 500 500 1000
100% 0 1000 1000

1000
1000



ALS Sample ID # 1208113-04
Facility: Nuclear Fuel Services, Inc.

I DILUTION WATER

Dilution Water: EPA Moderately Hard Synthetic Freshwater
Preparation Date: 08/12/12
Batch#: 081212

I WATER CHEMISTRY - DILUTION WATER

Temperature: 24.2°C Dissolved Oxygen: 7.6Omg/L
pH: 7.85SU Alkalinity: 68mgIL
Conductivity: 312uS Hardness: 84mg/L
Chlorine 0.OOmg/L Salinity: 0.1%

WATER tIiUTRv - SAMPLE

Temperature: 25.5°C Dissolved Oxygen: 6.88mg!L
pH: 7.63SU Alkalinity: 52mg/L
Conductivity: I 8830uS Hardness: 1 306mg/L
Chlorine 0.OOmg/L Salinity: 10.6%

ADJUSTMENTS: pH No pH adjustment required.
Chloiine No adjustment required.
Dissolved Oxygen No aeration required.

SAMPLE CHARACTERISTICS

Clarity: Clear Sediment: Yes, white
Color: None Particulate: Yes, white
Odor: Yes Other: None

Acclimation Procedure: Sample was warmed to 25°C in a hot water bath prior to testing.



ALS Sample ID # 1208113-04
Facility: Nuclear Fuel Services, Inc.

Test Concentration: Exposure Time: Hours
% EFFLUENT 0 24 48

Control (MHSF) A 10 10 10

B 10 10 10

6.25% A 10 10 10

B 10 10 10

12.50% A 10 10 10

B 10 10 10

25% A 10 10 10

B 10 10 10

50% A 10 9 7

B 10 10 7

100% A 10 0 0

B 10 0 0



ALS Sample ID # 1208113-04
Facility: Nuclear Fuel Services, Inc.

I BIOASSAYRESULTS

LC5O: 57.435%
Calculation Method: Spearman-Karber
95% Confidence Interval (48hr):

Lower Confidence Limit: 49.859%
Upper Confidence Limit: 66.202%

Acute Toxic Unit (TU): 1.74

MISCELLAI1Ai •

Was organism stress observed during test: No
Were any test chamber aerated during test: No
Other:

Comments:

Sample temperature upon receipt was 0°C.



SAMPLE CHECK-IN

Shipper: Federal Express_________ UPS

____________

Other

Storage While Shipped: OpQer
Arrival Temperature:

Sample Description: V.1 ‘tc 4*.’i
Analysis Requested: * p.pr.ks

ci.QOc
Visual Inspection: color_____________ Odor c.c5
(nrnr,,nne

0

Check-in Completed by:__

Date/Time:

___________

fY’L+

Arrival Date/Time: g_1 (.o - /

________

Sampling Date/Time: -I-i /

________

Sample ID Number

I

Icgi\?,_&(

Particulates Q’5 (caAtic c{ejr,)

,_. liii II .a.

Water Chemistry Analysis:

Temperature: g,’i °C D.O. (.Q7 mgO2IL

pH: 7,’1? SU Alkalinity: CaCO3IL

Conductivity: Iatoo uS Hardness: CaCO3/L

Chorine: Salinity: ( %

QA/QC

1 YES NO

Chain-of-Custody Complete vtL44

Sample Clearly Labeled jlk41’

Arrived at or below 4°C

Refrigerated Upon Arrival V wk,fr

Additional Comments:



AL Environmental

Bioassay Work Assignment Sheet

Work Description: /1L4.ie. Pp7)r€k3 Work Order Number: [g&? /

_________________________

CUent: udgr f&el &ñJ.

Assigned to: (flL I-f Sample ID Number:__________________

Test Conditions:

jceriewaii Flow Through: Acute Chronic

Test Duration: 24 Hours 48 Hou 96 Hours 7 Days

Dilution Water: EPA Moderatejy Hard Synthetic Freshwater

Batch#: Oii

Test Concentrations: fo ...S, bj o5

Replicates:

Test Temperature: 5°j. f’—
Organism: 0. magna D. puiex C. dubia Other

Organism Age at Start of Test: dci5
Batch Number: p 37o

Feeding Regime: LJ -

Batch Number of Food:

Special Conditions:

Initiation Date/Time: ‘ -(2. (gxz .?
Completion Date/Time: -iL. iSc
Assigned By: &. Date: IIL,IP2.
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CT-TOX: BINOMIAL, MOVING AVERAGE, ROBIT, AND SPEARNAN METHODS

S PEARMAN-KARBER

TRIM: .00%
LC5O: 57.435

95% LOWER CONFIDENCE: 49.829
95% UPPER CONFIDENCE: 66.202

CONC. NUMBER NUMBER PERCENT BINOMIAL
% Efflue EXPOSED DEAD DEAD PROB. (%)

6.25 20. 0. .00 .9537D—04
12.50 20. 0. .00 .9537D—04
25.00 20. 0. .00 .9537D—04
50.00 20. 6. 30.00 .5766D+01

100.00 20. 20. 100.00 .9537D—04

THE BINOMIAL TEST SHOWS THAT 25.00 AND 100.00 CAN BE USED AS
STATIScAI4YT.,I1.T. ‘W ‘TC 1Z( DPflflT’V 7Mfl DPl’ ‘T

SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL
CONFI DENCE

LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9998 PERCENT.
AN APPROXIMATE LC5O FOR THIS DATA SET IS 58.425

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT
WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER
THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE
ANY STATISCALLY SOUND RESULTS.

DATE: 08/16/12 TEST NUMBER: 1461 DURATION: 48
Hours

SANPLE12O8113—04 SCI: P promelas

METHOD LC5O CONFIDENCE LIMITS
LOWER UPPER SPAN

58425 25.000 “lOOVOOO” 75.000
MAA ******* ******* ******* *******

PROBIT ******* ******* ******* *******

SPEARMAN 57.435 49.829 66.202 16.373

= LIMIT DOES NOT EXIST



ALS Group USA, Corp

Sample Receipt Checklist

Client Name: NUCLEAR FUEL SERVICES. INC. Date/Time Received: 16-Aua-12 08:20
Work Order: 1208113 Received by: JAS

Checklist completed by

_________________________________________
_________________________ ____________

eSignature

Matrices: Water
Carrier name: FedEx

Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?

Container/Temp Blank temperature in compliance?

Temperoture(s)/Thermometer(s):

_____________________________

Cooler(s)/Kit(s):

_________________________________________________

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

pH adjusted?

___________________________________________

p1-i adjusted by:

_________________________________________

Login Notes:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

Comments:

CorrectiveAction:

SRCPagelof I

16-Aug-12
Date

Reviewed by: 5$6’aee

eSignature
16-Aug-i 2

Date

I,Yes No Not Present U

Yes No LI Not Present LI
Yes No LI Not Present LI
Yes I No [1
Yes 1 No LI
Yes I No LI
Yes L1 No LI
Yes No LI
Yes N0LI

Yes I No LI
Yes I N0LI

[iCandOC I

Yes LI No LI No VOA vials submitted

Yes LI No LI NIA

Yes LI No LI N/A II
.
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