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222S20070742

222-S LABORATORY

FINAL REPORT FOR SAMPLE B1NRJ2 FROM 216-A-2 AND 216-A-21
CHARACTERIZATION SAMPLING-COLLECTED JUNE 2007

1.0 ]INTRODUCTION

One soil sample from the 216-A-2 and 216-A-21 characterization sampling was received at the
222-S Laboratory on June 28, 2007, and assigned to group 222S20070742. The sample was
analyzed in accordance with ATL-MP- 101 1, ATL Quality Assurance Project Plan for
222-S Laboratory; Analytical Instruction: 216-A-4 Crib Characterization Sampling and
Analysis (AI), and verbal and electronic communication with the customer point of contact.

The Data Summary Report is included as Attachment 1. The correlation between the customer
sample identification number and laboratory identification numbers is presented in the Sample
Breakdown Diagram included as Attachment 2. Tracer and carrier recoveries are presented in
Attachment 3. Analysis date and time are presented in Attachment 4. Nonrequested isotopes
from the inductively coupled plasma/mass spectrometry (ICP/MS), gamma energy analysis
(GEA), and americium analyses are included as "Opportunistic Analytes" in Attachment 5.
Significant correspondence is included as Attachment 6, and copies of the sample receipt
paperwork are included as Attachment 7.

2.0 SAMPLE APPEARANCE AND HANDLING

Sample B1INRJ2 was collected on June 18, 2007, and delivered to the laboratory on
June 28, 2007. The sample consisted of approximately 7 g of soil.

The sample was homogenized with a spatula prior to removing aliquots for analysis. The relative
percent difference (RPD) between sample and duplicate results for all requested analytes met the
acceptance criteria listed in the analytical instructions, indicating good precision was obtained.

The environmental digestion used in the analysis of soil samples is specific to the soluble forms
of the requested isotopes. Highly insoluble, mineralized, or refractory species are not expected
to be represented in the results.

3.0 ANALYTICAL RESULTS

The Data Summary Report, included as Attachment 1, presents the analytical results for the
analytes requested in Table 1 of the Al. In this attachment, solid samples that were prepared by
acid digest for the isotopic uranium analysis by the ICP/MS method are indicated with an "A" in
the aliquot class (A#) column; an "E" indicates that the stronger acid soil leach procedure was
used to prepare the sample prior to radiochemnical analyses. Note that the result for 1

4 'Am in
Attachment 5 is reported from the GEA.
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222S20070742

For all analytes except for isotopic uranium by ICP/MS, the results reported for the blank in the
Data Summary Report are in the same units as indicated for the sample. For the ICP/MS
analysis, the units for the results reported for the blank are actually tg/mL.

4.0 QUALITY CONTROL RESULTS

4.1 LABORATORY CONTROL SAMPLES

For the isotopic uranium analysis, gross (or total) alpha, and gross (or total) beta, the accuracy of
the analysis was evaluated from the recovery of a laboratory control sample (LCS) and a matrix
spike (MS). For all other radionuclide analyses, the accuracy was evaluated only from the LCS
recovery. The requested accuracy was LCS within 70-130% recovery. All LCS recoveries were
acceptable in accordance with the Al.

4.2 METHOD AND PREPARATION BLANKS

For all analyses except GEA and ICP/MS, no analytes were detected in the method or
preparation blanks. A very low level Of 137CS was detected in the preparation blank for the GEA,
and 21U and 21U were detected in the initial or continuing calibration blanks for the ICP/MS
analysis. The level Of 137CS measured in the blanks was below the minimum detectable activity
for the sample and the uranium isotope results were less than the estimated quantitation limits
and less than 5% of the sample results. Therefore, these levels were considered insignificant.

4.3 DUPLICATE ANALYSES

A duplicate analysis was performed for each analyte. The requested precision was an RPD
within ±30%. All analyses met this criterion.

4.4 MATRIX SPIKE ANALYSES

An MS sample was analyzed for the isotopic uranium by ICP/MS, gross alpha, and gross beta.
The requested accuracy was MS within 70-130% recovery. All MS recoveries were acceptable
in accordance with the Al.

4.5 TARGET QUANTITATION LIMITS

Table 1 in the Al provided target quantitation limits for each requested analyte. These were met
for the isotopic uranium analysis. However, these were not attainable for the nondetected
radionuclides because of the limited amount of sample provided and the level of activity of
analytes present in the sample. The laboratory used the largest possible sample size to obtain the
lowest possible detection limits.
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5.0 ANALYTICAL PROCEDURES

Table 1 presents the 222-S Laboratory analytical procedures used to generate the reported
results.

Table 1. Analytical Procedures.

Anlyi Preparation jAnalysis
AnalsisjProcedure J Procedure

Inorganic Analyses

ICP-MS Acid digest LA-506-102 Rev. D-0

Radionuclide Analyses
Total alpha/total Environmental digest LA-508-101 Rev. K-0
beta

GEA Environmental digest LA-548-121 Rev. H-0
90Sr Environmental digest LA-220-103 Rev. H-0
238pu 239/240 u EvrnetldgsLA9314R .F-

Pu, Pu Environmental digest LA-953-104 Rev. F-0

Notes:
Acid digest procedure: LA-505-163 Rev. E-0
Environmental acid digest procedure: LA-544-1 01 Rev. E-0

6.0 REFERENCES

"Analytical Instruction: 21 6-A-4 Crib Characterization Sampling and Analysis," dated
November 28, 2006, Fluor Hanford, Inc., Richland, Washington.

ATL-MP- 10 11, 2007, A TL Quality Assurance Project Plan for 222-S Laboratory,
Revision 7, Advanced Technologies and Laboratories International, Inc.,
Richland, Washington.
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Attachment 1

DATA SUMMARY REPORT

4



222S20070742

ta U

U-I

oO e 2 O o ( -

0 50 0 0 0 0 ..

- o 0 - n LO LO v( N
9 ? g 90 C0C , 0 0 000

ce. to v0.

- i 0. -0 LO m ~ U - ( - - ( N-

o l co (0N . C ~ C O~

co m-

(D 04N c 0 0

"t C0 0 c l
0 o o C) C)

C. ccC 0 C 0 C) w0

0 m 0~ r 0 000(o (N

4)~j v v v v

C O O CO , 0( 0 0 0 0 0 0 0 0 ( U

00 .- C) 0 ( 0 Cr cq 04

0 0 0 q- - (N (N (( (3(o- (

E 0 C40 C
CC C)

Cl) -C-

v I

oo U)0 V00 v0000

00

(a U

N

Cti)

040

C~
()C4~ N ~ ~ 0

LL:

EC

>~( - 0-f U)c o!
(NO t2m

0 EN 0. EN N N N N N N N N- N- N- CoU -
c0m 000 0 000 (

I ,- c 2 2 E 1 0 W = z z (
(OI mI 0 ( ) CLiLU C U

C-4 0
LP a.

5 < Dwwwww



222S20070742

Attachment 2

SAMPLE BREAKDOWN DIAGRAM
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Attachment 3

TRACER AND CARRIER RECOVERY REPORT

8



222S20070742

Tracer and Carrier Recovery Report
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Attachment 4

ANALYSIS DATE REPORT
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ANALYSIS DATE REPORT

B 1NRJ2 S07M000055 Alpha/Beta 7/11/2007____ 7/16/2007

Americium 7/11/2007 7/18/2007

GEA 7/11/2007 7/12/2007
Plutonium 7/11/2007 7/18/2007

____________Sr-0) 7/11/2007 7/17/2007

____________ IS07M000056 ICP/MS 7/19/2007 7/19/2007

11



222S20070742

Attachment 5

OPPORTUNISTIC ANALYTE RESULTS
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Attachment 6

CORRESPONDENCE
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From: Trent, Stephen J
Sent: Thursday, June 28, 2007 2:15 PM
To: Bushaw, Ruth A
Subject: Samples from A-2
Ruth,

Here's the skinny on the samples that will be delivered today...

BlINRJ2 -20 mL Poly, approximately 1/4 full. Guessing 10 grams max.
6 m/r window open at 1 inch
< 0.5 m/r atl1 ft.
Requested analysis - radiochemical suite. Priorities are Cs-i 37, Sr-90, alpha emitters.

B1 NP139 - 60 mL poly(?), full. Guessing 70 - 80 grams
7 m/r window open at 1 inch
<0.5 mlr at 1 ft.
Requested analysis - radscreen (screening GEA)

B1 NRB5 - 20 mL poly, full. Guessing 20 - 30 grams max.
4 m/r window open at 1 inch
<0.5 m/r atl1 ft.
Requested analysis - radscreen (screening GEA)

Samples are arriving this afternoon...

Steve

15
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Attachment 7

RECEIPT PAPERWORK
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222S20070742

GENERATOR KNOWLEDGE INFORMATION

1. Chain of Custody Number ___________ CACN/COA 122868/ES20 Customer Ioentification Numnber SAT FO05-043 -

2. List generator knowledge or description of process that produced sample. Or list description of sample source:

21,6-A-2 and 216-A-21 Characterization sampling and Analysis - Soil

MSDS Available? ® No 0 Yes Hantord MSDS No.

3. List all waste codes and constituents associated with the waste or meoia tnat was sampled, regardless of CERC..A status.

a) Does the sample contain any of the following listed waste codes?
By checking "unknown" the customer understands that no knowledge is available following a careful search.

List Federal Waste Code(s): List Constituent(s):

F Codes: _____________ _ ___________ QYes ®No QUnknown

U Codes: _________________ ________________ 0 Yes No 0 Unknown

K Codes: ____________________ ___________________ 0 Yes jtNo 0 Unknown

F Codes: ____________________ ___________________ 0Yes No 0 Unknown

b) List applicable characteristic waste codes, fleash point, oH, constituents, and concentrations as appropniate.

Dool: 71 FP <1 00-F FR >10<4' OTOiie Yes ®No 0 UnKnown

0002: D- pH:52 17pH 1 2.15 Solid Corrosive (WSC2) 0 Yes J No Q) Unknown

D003: [I Cyanide El Sulfide D Water Reactive 7l Other __________ Yes ®Nc Q unknown
D004-043 (dentiy aplicabe wase cods an concn~ratons) (i.e., pero-xide -tormer,Ye o Lknw
D00-DO3 (denifyappicale ast coes nexolosive, air reactive) C)Ys N 0 Unow

N/A

c) It characteristic, lis: any known underlying hazardous constituents (UHCs) reasonably expected to be present, and their concentrations that may be
1 present above tne LDR treatment standard (40 CFR 268.48):

I N/A

o) List any known Land Disposal Restrictions (LDR) subcategories, if applicable (40 CFR 268.40):

N/A

e) List any applicable Washington State dangerous waste codes: (not required it
federally regulated) (*State mixture rule for ignitabiity)

VVTo1: Q Yes ® No Q Unknown INPo1: Q Yes ® No 0 Unknown

VWT02: 0 Yes No 0 unknown WP02: 0 Yes No CQ Unknown

wool: 0 Yes ® No Q Unknown WVP03: Q Yes ®No Q Unknown

List constituents and concentrations: F003* 0) Yes ®No (0 unknown

N/A
4, Is this material TSCA regulated for PCBs? Q Yes No C0 Unknown C) Analysis Requested

List concentration if applicable:

It yes, whaS, is the source of tne PCBs? (see TSCA IPCB Hanford Site UseT Guide, DOE/RL-2001-50)

PCB Liquid Waste D OB Bulk Product Waste E PCB Transformer 500 ppm ElUnknown
EPCB Remediation Waste PCB R&D Waste PCB contaminated electrical equipment (capacitor/ballast) <500 ppm

E PCB Spill Material PCB Item EOther PCB Waste (list)_________________

5. Is this material TRU? Q: Yes ® No Q Unknown

6. ACCURACY OF INFORMATION
Based on my inquiry of those indiviouals immediately responsible fo wain~n n formation, that to the best Of My Knowledge the information
entered in this document is true, accurate, and compe,. Dt

Print &Sign b, /0/6~7 /

o-~a~ 1x Dat 12

Page ol 1A-6002-g90 (08/03)
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Group #:

222-S Laboratory

Sample Receipt and Chain of Custody Verification Checklist

C -OC #:~& ' ~~ Date Samples Received: 2' 7

Customner Project Name: /-C.tlNumber of Samples: 3

S2nple Custodian:

Sanipie Custodian to Complete:_____________________
Action OK? IN/A Comments

__________ _________ _________ (YIN) _ __ _ _ _ _ _ _ _ _ _ _ _ _

RSAor COC provided? _______ ____________

RSR provided? _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Vorify GKI is complete_____
Check that outer custody seal is intact, if present _______

Record cooler temperature, as appropriate El'I check if no cooler & no ice
Sam pes are intact & in good condition If no, provide coimments on back

Verify that COC or RSA. is accurate & complete,-
containing the following information: ______ __

0 Client name & client sample number

0 Date & time of sampling ______ __ ________________

a Sampling location or origin ______ __ ________________

0 Container type, size, and number I .

0 Sample preservation,_as appropriate ______ __ _________________

*_Analysis request is clear _ _ _ _ _ _ _ _ _ _ _

- Signature of persons relinquishing &
receiving samples__________________ ________

. Date & time of sample custody exchange ___ _________________

Verify that sample numbers on containers match the
COC and/or RSA __ _ _ _ __ __ _ _ _ _ _ _ _ _ _ _

Samples stored properly (e.g., refrigeration) ______

Notify the PC immediately if any problems are noted.

PC to Complete:

Samples acceptable for release? PC lnitialsail Date______

If no, comment on communication and resolution:

Version 5/23/06
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CH-017
Batch Data Report

For
233-S ISOCS NDA Assays

Measurement and Analysis by: ,5"' z -/Date: Z
Winterrose /

Data Review by: Date:_____

0'0)

Canberra industries, Inc. 
,( U

1050 Gillmore, Suite A O'QIO
Richland, Washington 99352

Tel, 509-943-3442 Fox 509-943-0363 '1024k__________GROUP_

1000-062702-0001 1



1. Introduction

This report documents results for four (4) items, one (1) Porta-ban, and three (3) HEPA

Filters assayed by Canberra Hanford using the In Situ Object Counting System (ISOCS).

All measurements were performed in accordance with the "Sampling and Analysis Plan

for the 233-S Plutonium Concentration Facility" (DOE/RL-97-87 Rev. 1) and the

Canberra Hanford Quality Control Plan and procedure. All items were assayed at the

233-S facility. The individual items and drum were assayed during the time period from

June 24 to June 28, 2002.

2. Technical Information

The items were assayed within the assay trailer at the 233-S facility grounds. Assays

were conducted in one of two manners: For smaller items, a single sample average

spectrum was obtained by measuring the item, manually rotating it 180 degrees then

continuing data acquisition for a total of 1800 seconds. Items were placed on a cart or

turn table within a reduced background area of the trailer. The detector was positioned a

minimum of 24 inches from the item with the detector face visually centered on the

largest surface area of the package. The detector sides were shielded with a lead

collimator to minimize scatter and background.

Individual ISOCS efficiency calibrations were created for each item. Box geometry

models were used. An item's composition was determined as best as possible through a

combination of the item's packaging description, visual inspection, and package

handling. Some items proved very easy to model (e.g. HEPA Filters) while others more

difficult. Model matrices were varied or the expected activity distribution adjusted to

obtain reasonable correlation between the low and high energy Pu-239 and Am -241

emissions.

The Porta-ban was assayed for 1800 seconds live time and was rotated 180 degrees at

900 seconds during data acquisition. Rotating the Package helps average out and

minimizes the potential of sample self-shielding. The HEPA filters were place on the cart

and rotated 180 degrees to allow for two (2) sides to be counted. The detector sides were

shielded with a lead collimator to minimize scatter and background. None of the items

required use of the cadmium attenuator to lessen the detector dead time and improve

system performance.

Individual ISOCS efficiency calibrations were created for the Porta-ban based upon the

assumption that the Porta--ban Filled the geometry and had an average density based on

the net weight of the Porta-ban (waste matrix) divided by the volume. No tare weight

was applied. The same approach was used on the HEPA filters and no tare weight was

applied. Model matrices were varied somewhat with respect to density and material 'Z' to

obtain reasonable correlation between the low and high-energy Pu-239 and Am-241

emissions.

1000-062702-0001 2



Final package results for the Porta-ban and filters were calculated using the Analysis

V3 .0b spreadsheet. Data analysis was conservative. Method selections (e.g. measured

Am-241 versus Am-241 calculated from the measured Pu-239) normally favored higher

final results. Additionally, in one of the measurements performed as a part of this batch,

the actutal total measurement uncertainty should be significantly lower than the reported

value. This is expected as the uncertainty calculation for the Am-241 is based on the 59.5

keV gamma the assay has good results for the higher energy Arn-241 gamma emissions.

One of the measured items did not identify any of the Pu-239 lines so the MIDA value

was used to calculate the Pu-239 activity.

3. Quality Control Results

Daily background and quality control (QC) check source measurements were performed

on the system prior to each day's measurements. Charts for these measurements are on

pages 5 - 10. The control charts span the interval from June 1, 2002 to June 30, 2002.

The peak area and centroid control charts indicate a very stable system.

No individual item was randomly selected for replicate measurement since ten (10) items

have not been assayed since the last replicate was preformed. So the results from the

previous replicate assayed on May 7, 2002 will be applied. As shown in the table below,

the replicate satisfies the quality requirements of the difference in measurement values

are within 2 sigmia of the reported measurement uncertainties.

Replicate Analysis Item 6785

Pu-239(orig) - Pu-239(rep) I5.5

1.96 * v [unc(orig)] 2 + [unc(rep)Jj 24.3

1000-062702-0001 3 I



4. Summary of Results

Full data packages for each item are included as an attachment beginning on page 12. The

following table summarizes the total TRU activity results and plutonium gramn values for

each item. The 'Pu Mass + 3-sigma' values in the table are based solely on counting

statistics. The 'Pu Mass + 3-sigma TM4U' values are not included here, but are reported

on the final result spreadsheets.

Summary of package assay results for Data Batch Report CH014
Assay TRU TMU P asP asg

Package Weight TRU Act (nCilg) (g) Mas 3u Masiga Dsrpin)aclto e

Item ID (kg) (nCi/g) () +3sgaDsrpin aclto oe

6785 17 1 .47E+02 ± 2.00E4-O1 2.09E-02 2.91 E-02 Bagged HEPA filter.

6785 REP 1 .58E+02 ± 2.09E+01 2.27E-02 3.11 E-02 Previous replicate is of HEPA.

7286 18.5 3.59E+01 ± 7.54E+00 5.43E-03 1.06E-02 HEPA from Omni Force

7272 17.3 5.OOE+O1 ± 8.74E+00 8.27E-03 8.27E-03 HEPA MDA Values used.

7273 16.8 6.64E+01 ± 1.36E+01 9.79E-03 1.56E-02 HEPA From Hood

7274 15.4 1.16E+02 ± 5.92E+0-1 1.O0I1E-02 1.56E-02 Porta-ban saw

1 TRU packages
3 LLW packages

1000-062702-000 1 4 C---



Control Charts
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x Data --- Boundaries X Off Scale
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5/31/02 6/5/02 6/10/02 6/15/ 02 6/20/02 6/25/02 6/30/02 7/5/0;

Measurement Date/Tme
QA Filename C:\GENIE2K\CAMFILES\7219bkgd.qaf
Parameter Description :bkgd Am range (counts)
Selection Dates :6/01/02 6:00:00 AM - 6/30/02 6:00:00 AM
Lower/Upper Boundaries :0.000 - 15000.000
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x Daa -- -Boundaries X~ OffScle
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QA Filename :C: \GENIE2K\CAMFILES\72 l9bkgd.qaf
Parameter Description :Bkgd Cs range (counts)
Selection Dates :6/01/02 6:00:00 AM - 6/30/02 6:00:00 AM
Lower/Upper Boundaries: 0.000 - 300.000
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>. Data ---- User Mean -- Investigate------ Action I OffScale

5644-_ __
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QA Fiename C:\GENIE2K\CAMFILFS\qa 7219.qaf
Parameter Description Pk cent 1408 (ch)
Selection Dates :6/01/02 6:00:00 AM - 6/30/02 6:00:00 AM
User Mean +/- Std Dev: 5636.000 +/- 1.500
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Data -- User Mean - ~Investigate----Action ~ 'Off Scale

6000-

--------------------------------- --------------------------------------------

5000-
a
r
e 4500- -- - - - - - -- - - -- - - -- --- x
a

1 4000 _ __ _ x __ _ _ _ _ _ __ _ _ _

0----------------------- --------- I----------- -------------------------------------
8 3500-

3000 -

5/31/02 6/5/02 6/10/02 6/15/02 6/20/02 6/25/02 6/30/02 7/5/0:
Measurement Date/lime

QA Filename :C:\GENIE2K\CAMFILES\qa 7219.qaf
Parameter Description Pk area 1408 (counts)
Selection Dates 6/01/02 6:00:00 AM - 6/30/02 6:00:00 AM
User Mean +/- Std Dev 4550.000 +/- 3.00e+002
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x Data -- User Mean -- Investigate----Action J, Off scale
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QA Filename C:\GENIE2K\CAMFILES\qa 7219.qaf
Parameter Description :pk cent 345 (ch)
Selection Dates :6/01/02 6:00:00 AM - 6/30/02 6:00:00 AM
User Mean +/- Std Dev 1378.300 +/-- 1.000
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Data - User Mean - -Investigate------ Action 'Off cle7

1.4e+004

1.3e+004- --
------------------------------------------------------------------

P 1.2e+004 ------------------------------ -----

a 1.le+004 I

e I _ _ _ _ _ _ _ _ _ _ _ _

a le+004 ------

3 9000- - - - --

5 ~ --------------------------------------------------- ------------ ------

8000-

70001
5/31/02 6/5 /02 6/10/02 6/15/ 02 6/20/ 02 6/25/ 02 6/30/02 7/5/0:

Measurement Date/lme
QA Filename :C:\GENIE2K\CAMFILES\qa 7219.qaf
Parameter Description :pk area 345 (counts)
Selection Dates :6/01/02 6:00:00 AM - 6/30/02 6:00:00 AM
User Mean +/- Std Dev :10500.000 +/- 6.50e+002
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Data Packages
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Bldg 233s
NDA Item Description Sheet

Box Geometry

Put Dimensioas on Box

Itern M: ZCe

Weight (kg): -i

Material Description:______________________

Paclkaginz:

Derector Distance i):'

D e. Z-6o r Filtrers. _ _ _ _ _ _ _ _ _

Dose Rat-e:

1000-062702-0001 13



233-S Item Analysis Spreadsheet Version 3 .0b 1/14/02

Sample Info: Item ID: 7286 Assay Date: 2-02
File Name: j2002-21 T File Name: [ 1 1

Data Input: Activity Meas Activity Meas
Isotope (uCi/kg) Uncert (uCi/kg) Uncert

Pu-239 (129) _____

Pu-239 (414) 1.57E+01 5.OOE+00
Am-2411 5.74E+00 I4.89E-01 _____

Np-237 5.70E-03 4.49E-04
U-238__________________ ______

U-235___________________ ______

Cs-137 4.53E-04 1.98E-04______ _____

Co-60__________________ ______

Item Parameters:
Contamination: Internal Item Type: Box Calcs rUse 1Ist1

Dimensions:
Length (in): 18Width (in): [ 24 Depth (in):[f ]

Weight (Ibs). 41LZ Depth for TM-U (in): 4I~Z % Volume:

Am-241 Caics: IMeasured. I57E0 +/- 3.70EH-00 j Use Meas
lCalculated. 2.17E+01I +/- j1.98E+01I

Nuclide Activities: Isotope Activity Total Unc
(nCi/g) I sigma

Pu-238 6.35E+00 +- 2.22E+00
Pu-239 1.57E+01 / 5.48E+00
Pu-240 8.16E+00 +- 2.85E+00
Pu-241 3.05E+01 +- 1.07E+01
Pu-242 &24E-03 +- 2.88E-03
Am-241 5.74E+00 +- 3.70E+00
Np-237 5.70E-03 +- 9.23E-04
U-238 0.OOE+00 +1 .OOE+00
U-235 0.OOE+00 -iI .OOE+00
Cs-137 4.53E-04 +- 2.08E-04
Co-60 0.OOE+00 +/ .OOE+00

Results: ITotal TRU Activity(DCi/g):f 3.59E+01 1 7.54E+00 Caic from Pu-239 Act
I Pu (g):l 5.43E-03 Pu (g) + 3 sigma TMU: 1.11 E-02

Pu(g) + 3 sigma: 1 .06E-02j

Comments:Eros

Analyst: Martin Winterrose Date: 602 02 - -

1000-062702-0001 14



)ate & Time: Wed Jun 26 06:56:27 2002
3=SIMPLEBOX
iescription=7 2 8 6 HEPA
-oxment=HEPAFROM OMNI FORCE
:collimator=5 OMM-180D-
-rpn=4
)etector=7 2l 9

'onvergeflce in %=l -MDRPN=4
.unit=IN -Tunit=C -Dunit=G/CU.C -Punit=MM.HG

at=20 -ap=760 -rh=50

'.nergies kev= 50.000, 100.000, 128.000, 130.000, 150.000, 200.000,#
300.000, 500.000, 700.000, 1000.000, 1400.000, 2000.000,#

4 000.000,

"rror in %= 10.000, 10.000, 10.000, 10.000, 10.000, 8.000,#
8.000, 6.000, 6.000, 4.000, 4.000, 4.000,#
4. 000,

i1.1=0.25 -dl.2=18 -d1.3=24 -dl.4=12 -lmater=CELLULOS -lden=0.45

d3.1=23.5 -3mater=HEPA -3den=0.2177 -3con=1
3dl=24

1000-062702-000 1 15



C AN BE R RA I SOC S A NA LY SI S

eport Generated On .6/26/02 7:31:06 AM

ample Title .7286 Side B
pectrum Description
ample Identification .2002-21

ample Size . 18.5 kg

ample Taken On .6/26/02 7:15:00 AN
ocquisition Started .6/26/02 7:15:59 AM

ive Time: 1800.0 seconds Real Time: 1812.5 seconds

ISOCS Calibration . 7286 H-EPA
Energy Calibration Used Done On : 2/27/01
Efficiency Calibration Used Done On :6/26/02

P E AK A NA LY STIS R EPO R T

Peak Peak Energy Net Peak Net Area Continuum
No. centroid (key) Area Uncert. Counts

1 239.25 59.90 3.18E+005 9819.43 4.55E+003
2 340.60 85.23 8.4-2E+-002-- 61.71 2.93E+003
3 351.85 88.04 2.79E+002 59.83 2.93E+003
4 377.91 94.55 1.98E+002 52.85 2.91E+003
5 395.94 99.06 8.03E+002 59.90 2.88E+003
6 414.47 103.69 3.40E+002 54.36 2.83E+003
7 501.74 125.50 1.68E+002 48.67 2.57E+003
8 518.55 129.70 2.75E+002 48.24 2.45E+003
9 1201.68 300.43 7.31E+001 15.33 1.81E+002

10 1248.45 312.12 3.80E+002 23.78 1.66E+002
11 1408.64 352.15 1.62E+002 17.08 1.41E±002
12 1500.83 375.19 4.02E+001 12.38 1.27E±002
13 1655.42 413.83 3.73E+001 11.54 8.98E+001
14 2044.20 510.99 1.18E+002 15.25 8.08E+001
15 2437.73 609.34 1.64E+002 15.06 6.16E+001
16 2645.93 661.37 4.63E+001 20.14 5.29E+001
17 2649.15 662.18 5.14E+001 21.26 5.27E+001
18 3647.15 911.59 7.24E+001 10.62 3.07E+001
19 5847.84 1461.59 6.03E+002 25.51 5.88E+000
20 7065.56 1765.92 5.68E+001 8.51 2.93E+000

1000-062702-0001 166



N UCL I DE I D EN T I FIC ATIO0N R E POR T

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (uCi) Uncertainty

CS-137 0.997 661.65* 85.12 4.53064E-004 1.97775E-004
NP-237 0.859 300.17* 6.20 6.23934E-003 1.34327E-003

312.00* 36.00 5.69977E-003 4.49064E-004
340.60 4.20
375.45* 0.68 3.55066E-002 1.10439E-002
415.76* 1.75 1.35594E-002 4.23602E-003

Pu-239 0.969 129.28* 0.01 1.74620E+001 4.24071E+000
375.00* 0.00 1.52589E+001 4.84328E+000
413.70* 0.00 1.56696E+001 5.00405E+000
451.50 @ 0.00

AMV.-241 0.995 59.54* 35.70 5.73598E+000 4.88973E-001
125.28* 0.00 1.64915E+001 4.85759E+000
335.40 0.00
662.42* @ 0.00 1.19050E+002 4.94114E+001
722.70 0.00

I NT ER FE RE NC E COR R E CT ED R E POR T

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty

CS-137 0.997 4.530642E-004 1.977749E-004
NP-237 0.859 5.701191E-003 4.243764E-004
Pu-239 @ 0.969 1.446485E+001 2.326189E+000
AM-241 @ 0.995 5.843873E+000 4.865142E-001

?= nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis

= nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.000 sigma

1000-062702-0001 17 rri



clide MDA Report 6/26/02 7:31:06 AM Page 3

N U 0 L I D E M ID A R E P 0 R T

Nuclide Energy Yield Line MDA Nuclide MIDA Activity
Name (key) (%) (uCi/kg ) (uCi/kg ) (uCi/kg

CO-6O 1173.22 100.00 6.0688E-004 5.27E-004 2.3912E-004
1332.49 100.00 5.2667E-004 -5.3926E-005

CS-134 475.35 1.46 4.0379E-002 6.46E-004 2.9784E-002
563.23 8.38 6.5154E-003 6.1869E-003
569.32 15.43 3.3528E-003 1.8201E-003
604.70 97.60 7.3500E-004 1.6536E-004
795.84 85.40 6.4599E-004 5.1387E-004
801.93 8.73 6.4677E-003 -2.1326E-003

1038.57 1.00 5.2904E-002 -1.0418E-002
1167.94 1.80 3.4318E-002 -4.6228E-002
1365.15 3.04 1.6393E-002 -8.9484E-003

+ CS-137 661.65* 85.12 3.5780E-004 3.58E-004 4.5306E-004
+ NP-237 300.17* 6.20 5.5732E-003 9.40E-004 6.2393E-003

312.00* 36.00 9.4044E-004 5.6998E-003
340.60 4.20 1.4268E-002 5.9100E-003
375.45* 0.68 4.8624E-002 3.5507E-002
415.76* 1.75 1.7020E-002 1.3559E-002

+ Pu-239 129.28* 0.01 1.4789E+001 1 .48E+001 1.7462E+001
375.00* 0.00 2.0896E±001 1.5259E+001
413.70* 0.00 1.9669E+001 1.5670E+001
451.50 0.00 2.8216E+002 1.7665E+001

+ AM-241 59.54* 35.70 5.7064E-003 5.71E-003 5.7360E+000
125.28* 0.00 2.3480E+001 1.6491E+001
335.40 0.00 1.1736E+002 -1.4560E+002
662.42* 0.00 8.4583E+001 1.1905E+002
722.70 0.00 4.5901E+002 4.9308E+001

PU-241 114.00 0.02 7.4479E+000 7.45E+000 4.4693E+000
332.60 0.00 1.9227E+001 -2-3699E+001

CM-243 209.70 3.27 2.2159E-002 4.37E-003 6.9371E-003
228.18 10.56 6.2205E-003 4.8092E-003
277.60 14.00 4.3704E-003 -9.3216E-004

+ =Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
>= MDA value not calculated
@= Half-life too short to be able to perform the decay correction

N UC LI DE TO0T AL S

Nucl ide Mass (g)

Pu-239 4.32E-003 +/- 6.94E-004

1000-062702-0001 18



Bldg 233s
NDA Item Description Sheet

Box Geometry

Put Dimensions on Box

ItErD:- 7-277 -----

Weight (kg): I -7.z7 3

Matrial Description: 3 ' -/-..p-

Derector Distance(i)

D er C=o r Filit e.rs. __________

Dose IRare:-

Comments:

1000-062702-0001 19 77 1



233-S Item Analysis Spreadsheet Version 3.Ob 1/1 4/02

Sample Info: Item ID: 7272 Assay Date: 1 6Ju-02

File Name:j 2002-23 I File Name: IZ Z
Data Input: Activity Meas Activity Meas

Isotope (uCi/kg) Uncert (uCi/kg) Uncert

Pu-239 (129) 2.57E+01 I_____

Pu-239 (414) _____ _____ _____

Am-241 5.06E-01 4.25E-02______ _____

Np-237 _____

U-238______ __________________

U-235 ______ __________________

Cs-1371 9.71E-04 1.30E-04 _____ _____

I Co-60 ______ ______ ____________

Item Parameters.
Contaminaton: Internal Item Type: Bo Cacsr Use 1st1

Dimensions:
Length (in): 18~ Width (in):[~ Depth (in):E ~

Weight (ibs).l 3 Depth for TMU (in):L~ Z % Volume: 10

Am-241 Calcs: I~au 5.06E-01 I 1 3.27E-.1 Use Meas

I~acuated I 3.56E+01 I +/- 12.71E+0 11

Nuclide Activities: Isotope Activity Total Unc

S~(nCilg) ______ I sigma

Pu-238 1.04E+01 +- 2.95E+00
Pu-239 2.57E+01 +- 7.29E-00
Pu-240 1.34E+01 -f- 3.80E+0

Pu-241 5.OOE41 11 .42E+01

Pu-242 1 .35E-02 +- 3.84E-03
Am-241 5.06E-01 +- 3.27E-01
Np-237 .OOE+00 +1 .OOE+0
U-238 0.OOE+00 +1 .OOE+00

U-235 0.OOE+00 +1 .OOE-00
Cs-137 9.71E-04 11 .89E-04
Co-60 0.OOE+00 +1 .OOE-I00

Results: Total TRU Activity(nCilg): 5.OOE+O1 +- 8.74E+I00 Caom Pu-2379 A

MI P(g):1 8.27E-03 Pu (g) + 3 sigma TMJ:J 1.53E-02

I Pu(g) + 3 sigma:J 8.27E-03

Comments: I Errors:

Analyst: Martin Winterrose Date: 6/26/02

1000-062702-0001 20



)ate & Time: Wed Jun 26 07:44:05 2002
[=SIMPLEBOX
Iescription=7272 HEPA
:ornient=HEPAFROM OMNI FORCE
,ccllimator=50OMM-fB0D
.rpn=4
)etector=7219
'onvergence in %=l -MDRPN=4
,unit=IN -'Tunit=C -Dunit=G/CU.C -Punit=MM.HG
Lt=20 -ap=760 -rh=50
'nergies kev= 50.000, 100.000, 128.000, 130.000, 150.000, 200.000,#

300.000, 500.000, 700.000, 1000.000, 1400.000, 2000.000,#
4000.000,

irror in %= 10.000, 10.000, 10.000, 10.000, 10.000, 8.000,#
8.000, 6.000, 6.000, 4.000, 4.000, 4.000,#~
4.000,

[1.1=0.25 -d.2=18 -dl.3=24 -dl.4=12 -lmater=CELLJLOS -lden=0.45
t3 .1=23 .5 -3rnater=HEPA -3den=0.2002 -3con=l
dl=24

1000-062702-0001 21



C ANB E RR A I SOC S AN A LY S IS

port Generated On .6/26/02 8:19:37 AM

trple Title .7272 Side B

)ectrura Description
imple Identification .2002-23

irple Size . 17.3 kg

imple Taken On .6/26/02 8:03:00 AM

-quisitiol Started .6/26/02 8:04:31 AN

Lve Time: 1800.0 seconds Real Time: 1803.3 seconds

ISOCS Calibration . 7272.HEPA

Energy Calibration Used Done On : 2/27/01

Efficiency Calibration Used Done On :6/26/02

P E AK A NA LY S IS R E POR T

Peak Peak Energy Net Peak Net Area Continuum

No. centroid (keV) Area Uncert. Counts

1 239.27 59.90 2.72E+004 732.72 2.31E+003

2 340.31 85.16 8.58E±002 59.93 2.63E+003

3 349.51 87.45 2.45E+002 52.94 2.65E+003

4 395.71 99.00 1.52E+002 54.39 2.68E+003

5 1408.30 352.06 1.01E+002 15.10 1.44E+002

6 2043.57 510.83 1.25E+002 14.75 7.19E+001
7 2437.82 609.36 1.35E+002 14.26 5.47E+001.

8 2647.47 661.76 9.43E+001 12.32 4.80E+001

9 5847.60 1461.53 5.60E+002 24.29 7.54E+000

10 7064.73 1765.71 5.06E+001 8.07 2.46E+000

1000-062702-0001 22



N U C LIDE ID E NT I FIC ATIO 0N RE PO0R T

Nuclide Id Energy Yield Activity Activity

Name Confidence (keV) (%) (uCi) Uncertainty

CS-137 1.000 661.65* 85.12 9.71985E-004 1.30618E-004

AM-241 0.995 59.54* 35.70 5.06618E-001 4.25089E-002
125.28 0.00
335.40 0.00
662.42* @ 0.00 2.29820E+002 3.08776E+I001
722.70 0.00

I NT ER FE RE N CE CO0R REC T ED R E POR T

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty

CS-137 1.000 9.698422E-004 1.305915E-004
AM-241 @ 0.995 5.066178E-001 4.250889E-002

?= nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis

@= nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.000 sigma

1000-062702-0001 23 HW



clide MDA Report 6/26/02 8:19:37 AM Page 3

N U C L I D E M D A R E P 0 R T

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (e)(%) (uCi/kg ) (uCi/kg ) (uCi/kg

C0-60 1173.22 100.00 5.9672E-004 5.64E-004 6.0620E-005
1332.49 100.00 5.6393E-004 -3.3350E-005

CS-134 475.35 1.46 4.2640E-002 6.63E-004 2.9127E-002
563.23 8.38 6.6194E-003 -5.0452E-004
569.32 15.43 3.5667E-003 3.0874E-003
604.70 97.60 7.5471E-004 -1.7992E-004
795.84 85.40 6.6287E-004 1.1357E-005
801.93 8.73 6.5132E-003 -2.4360E-003

1038.57 1.00 5.7671E-002 2.9160E-003
1167. 94 1.80 3.4313E-002. -5.6063E-003
1365.15 3.04 1.6529E-002 4.1966E-003

+ CS-137 661.65* 85.12 3.6005E-004 3.60E-004 9.7198E-004
NP-237 300.17 6.20 1.0244E-002 1.69E-003 4.1869E-003

312.00 36.00 1.6945E-003 2.0016E-003
340.60 4.20 1.3922E-002 7.7357E-003
375.45 0.68 8.0872E-002 -2.2399E-002
415.76 1.75 3.2463E-002 -3.1485E-003

Pu-239 129.28 0.01 2.5732E+001 2.57E+001 1.5450E+001
375.00 0.00 3.4832E+001 1.0029E+000
413.70 0.00 3.7924E+001 6.4825E-001
451.50 0.00 3.0322E+002 5.2680E+001

+ AM-241 59.54* 35.70 4.2165E-003 4.22E-003 5.0662E-001
125.28 0.00 4.0709E+001 1.2773E+001
335.40 0.00 1.1909E+002 6.4320E+001
662.42* 0.00 8.5132E±001 2.2982E+002
722.70 0.00 4.3080E+002 1.0646E+001

PU-241 114.00 0.02 7.4644E+000 7.46E+000 3.3034E+000

CM23332.60 0.00 1.9807E+001 -2.7051E+001
CM23209.70 3.27 2.1582E-002 4.31E-003 4.6538E-003

228.18 10.56 6.3629E-003 -3.9145E-003
277.60 14.00 4.3077E-003 -1.5692E-004

+ =Nuclide identified during the nuclide identification
* =Energy line found in the spectrum
> MDA value not calculated
@ Half-life too short to be able to perform the decay correction

N UC L IDE TO0T AL S

Nuclide Mass (g)

1000-062702-0001 24



Bldg 233s
NDA Item Description Sheet

Box Geometry

PuE Dirnersions on Box

Weight (kg): 6 !

Material Description:________________________

Packaging: -

Derector Distance-(i)

D ereor F ters: A

D os e Ra-t e: ______________

1000-062702-0001 25.



233-S item Analysis Spreadsheet Version 3.Ob1/40

Sample Info: item 11): - 7273 Assay Date:F26-un

File Name:E 0=22 File Name:

Data Input: Activity Meas Activity Ma

UL-238
U-238

Cs-137 51.14E-03 1.42E-04

Co-601

Item Parameters: ma
Contamination: Intera Item Type: Box Caics: Us1t

Dimensions:
Length (in): 18Width (in): 24Depth (in):

Weight (ibs)[- [ 3 Depth for TMIJ (in) 4I % Volume: 10

Am-24 1 C ales: j~easu _. 6.1 4E+00 [3.~j97E+00 Use Meas

[-~-atedJ 4.33E+01 3.93E f 1

Nuclide Activities: Isotope AciiyTotal Unc

(nCi/g) _____ I sigma

Pu-238 1.27E+01 +- 4.39E+00

Pu-239 3.13E+0l I 1 1.08E+01I

Pu-240 1 .63E+01 +- 5.64E+00

Pu-241 6.09E+01 +- 2.11E+0I

Pu-242 1 .65E-02 +- 5.70E-03

Amn-241 6.14E+00 1 3.97E+00

Np-237 .OOE+00 +1 .OOE+00

U-238 0.OOE+00 +- O.00E+00

U-235 0.OOE+00 +1 .00E+00

Cs-137 1. 14E-03 +- 2.15E-04

Co-60 0.OOE+00 +1 .OOE+00

Results: ITotal TRU Activity(nCilg):1 6.64+ /- I 1.36E+01 Cacmro u-239 Act

Pu (g): 9.79E-03 I Pu (g) + 3 sigma TMI:j 2.OOE-02

L Pu(g) + 3 sigma:f 1.56E-02

Comments: jros:

Analyst: Martin Winterrose Date: 6/20

1000-062702-0001 26



te & Time: Wed Jun 26 08:26:55 2002

-SIMPLE-BOX
scription=7 2

7 3 HEPA
)mmetHEPAFROM OMNI FORCE
,olimator50MM-1

8OD
-pn=4
tector=7 2 19

rnvergeflce in %=l -MDRPN=4

init=IN -Tunit=C -Dunit=G/CU.C -Punit=MM.HG

:=20 -ap=760 -rh=5O

aergies kev= 50.000, 100.000, 128.000, 130.000, 150.000, 200.000,#

300.000, 500.000, 700.000, 1000.000, 1400.000, 2000.000,#

4000.000,

rror in % 10.000, 10.000, 10.000, 10.000, 10.000, 8.000,#

8.000, 6.000, 6.000, 4.000, 4.000, 4.000,#t

4.000,

1.1=0.25 -dl.2=18 -dl.3=24 -dl.4=12 -1mater=CELLULOS -lden=0.45

3.1=23.5 -3mater=HEPA ~-3den=0.2002 -Jcon=1

dl=24

1000-062702-0001 27



C AN B ER RA I SOC S A NA L YS IS

port Generated On .6/26/02 9:00:07 AM

rnple Title .7273 Side B

ectrurn Description
.mple Identification .2002-25

imple Size . 16.8 kg

irple Taken On .6/26/02 8:44:00 AM

,quisition Started .6/26/02 8:44:56 AM

ve Time: 1800.0 seconds Real Time: 1812.4 seconds

ISOCS Calibration . 7273 HEPA

Energy Calibration Used Done on : 2/27/01

Efficiency Calibration Used Done On :6/26/02

P EA K A NA LY S IS R E POR T

Peak Peak Energy Net Peak Net Area Continuum

No. centroid (keV) Area Uncert. Counts

1 239.23 59.89 3.21E±005 9729.28 4.48E+003

2 340.20 85.13 7.21E+002 56.59 2.84E+003

3 378.72 94.75 1.76E+002 60.95 2.84E+003

4 395.98 99.07 7.84E+002 68.73 2.82E+003

5 412.36 103.16 2.96E+002 56.16 2.78E+003

6 445.93 111.55 2.06E+002 52.48 2.86E+003

7 518.83 129.77 4.61E+002 49.13 2.42E+003

8 1409.07 352.26 1.02E+002 14.49 1.23E+002

9 1501.60 375.38 8.07E+001 14.20 1.15E+002

10 1656.09 413.99 8.03E+001 13.15 9.21E+001

11 2044.69 511.11 1.30E+002 14.80 7.73E+001

12 2438.10 609.43 1.37E+002 14.18 6.18E+001

13 2647.92 661.87 1.08E+002 13.02 4.81E+001

14 3644.66 910.97 7.36E+001 10.96 3.10E+001

15 3877.51 969.17 5.84E+001 10.07 2.96E+001

16 4483.34 1120.58 5.93E+001 9.72 2.11E+001

17 5847.38 1461.47 5.73E+002 24.65 9.06E+000

18 7064.83 1765.74 4.81E+001 8.11 2.18E+000

1000-062702-0001 28 CrOC12



N'UC L IDE I D E NT I FIC ATIO0N R EPORT

Nuclide Id Energy Yield Activity Activity

Name Confidence (key) (%) (uCi) Uncertainty

CS-137 0.998 661.65* 85.12 1.14340E-003 1.42489E-004

Pu-239 0.966 129.28* 0.01 3.12783E+001 6.22047E+000
375.00* 0.00 3.29852E+001 6.33623E+000
413.70* 0.00 3.63871E±001 6.59848E+000
451.50 @ 0.00

AM-241 0.995 59.54* 35.70 6.14081E+000 5.22321E-001
125.28 0.00
335.40 0.00
662.42* @ 0.00 2.70350E+002 3.36828E+i001
722.70 0.00

I NT ER FE RE N CE COR R EC T ED R E POR T

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty

CS-137 0.998 1.117427E-003 1.424727E-004
Pu-239 @ 0.966 3.344668E+001 3.683072E+000
AM-241 @ 0.995 6.140808E+000 5.223214E-001

?= nuclide is part of an undetermined solution

X = nuclide rejected by the interference analysis

@= nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.000 sigma

1000-062702-0001 29



clide MDA Report 6/26/02 9: 00:07 AM Page 3

N U CL I DE M DA R E POR T

Nuclide Energy Yield Line MDA Nuclide MDA Activity

Name (key) M% (uCi/kg ) (uCi/kg ) (uCi/kg

CO-60 1173.22 100.00 6.3337E-004 5.17E-004 2.4053E-004
1332.49 100.00 5.1712E-004 -1.1969E-004

CS-134 475.35 1.46 3.7855E-002 6.88E-004 1.9632E-002
563.23 8.38 6.8164E-003 6.340SE-003
569.32 15.43 3.6555E-003 -3.1253E-004
604.70 97.60 7.5973E-004 2.5436E-005
795.84 85.40 6.8788E-004 6.4336E-004
801.93 8.73 6.4611E-003 3.3576E-003

1038.57 1.00 5.9513E-002 3.4739E-003
1167.94 1.80 3.5409E-002 -3.0494E-002
1365.15 3.04 1.6840E-002 5.8215E-004

+ CS-137 661.65* 85.12 3.7034E-004 3.70E-004 1.1434E-003
NP-237 300.17 6.20 1.0108E-002 1.67E-003 4.8743E-003

312.00 36.00 1.6730E-003 2.0574E-004
340.60 4.20 1.4803E-002 2.7505E-003
375.45 0.68 9.5611E-002 1.2621E-003
415.76 1.75 3.5795E-002 6.3114E-003

+ Pu-239 129.28* 0.01 1.5722E+001 1.57E+001 3.1278E+001
375.00* 0.00 2.1491E+001 3.2985E+001
413.70* 0.00 2.1447E+001 3.6387E+001
451.50 0.00 2.9928E+002 -8.5755E+000

+ AM-241 59.54* 35.70 6.0180E-003 6.02E-003 6.1408E+000
125.28 0.00 4.2125E+001 -5.2294E+000
335.40 0.00 1.3238E+002 1.2885E+002
662.42* 0.00 8.7564E+001 2.7035E+002
722.70 0.00 4.7920E+002 4.5183E+002

PU-241 114.00 0.02 7.8377E+000 7.84E+000 6.3130E±000
332.60 0.00 2.1989E+001 -6.4025E+000

CM-243 209.70 3.27 2.3280E-002 4.47E-003 1.2236E-002
228.18 10.56 6.5333E-003 3.2593E-003
277.60 14.00 4.4672E-003 -2.1517E-003

+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
>= MDA value not calculated
@= Half-life too short to be able to perform the decay correction

N U CL IDE TO0T AL S

Nuclide Mass (g)

Pu-239 9.07E-003 /-9.99E-004
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Bldg 233s
NDA Item Description Sheet

-Boz Geometry

Put Dimcrsions on Box

Itemn M 7-z7 7'-f

Wei Lht (kg): -/ q~

Material Description: -i-t-~~21

Detector Distance (n: --

Dose Rate: _______________
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233-S Item Analysis Spreadsheet Version 3.0b 1/14/02

Sample Info: Item ID: 7274 Assay Date: 26J-02
File Namne:I 2002-27 jFile Name: [ I

Data Input: Activity Meas Activity Meas
Isotope (uCi/kg) Uncert (uCilkg) Uncert.

Pu-239 (129) _____

Pu-239 (414) 3.52E+01I 6.29E+00_____
Am-2411 4.19E+01 3.58E+I00______ _____

Np-237 1.25E-02 7.66E-04 _____

U-238___________________

U-235_________________________

Cs-137 9.73E-04 1.23E-04 _____

Co-60 ____________ _____ _____

Item Parameters:
Contamination: Internal Item Typ:Ba Caics rUse 71s

Dimensions:
Length (in): 28 Width (in):[11 Depth (in): r

Weight (ibs):1 3 Depth for TMU (in): 4I Z % Volume: 10

Arn-241 Caics: j~a d 4.1913+01 1 1 j21Ea2lcfromPu-239
lCalculated I4.87E+0lI +/- 5.610

Nuclide Activities: Isotope Activity Total Unc
_________ (nCi/g) I_____ sigma

Pu-238 1.43E+01 +- 6.41E+00
Pu-239 3.52E+01 1 1.58E+01
Pu-240 1.83E+01 1 8.24E+00
Pu-241 6.85E+01 +- 3.08E+0lI
Pu-242 1 .85E-02 +- 8.3 3E-03
Amn-241 4.87E+01 +- 5.61E+01
Np-237 1 .25E-02 +- 5.21IE-03
U-238 0.OOE+00 +1 .OOE+00
U-235 0.OOE-I00 +1 .OOE+00
Cs-137 9.73E-04 +- 4.20E-04
Co-60 0.OOE400 +1 .OOE-HJO

Results: Total TRU Activity(nCi/g): 1. 16E+02 +- 5.92E+01 Calc from Pu-2397Act

Pu (g): 1.O1E-02 jPu (g) + 3 sigma TMU: 2.38E-02

Pu(g) + 3 sigma:1 1.56E-02

Comments: I Errors:

Analyst: Martin Winterrose Date: 6/26/02- 7
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ate & Time: Wed Jun 26 09:18:31 2002
=SIMPLE BOX
s criptlona7 274_-PORTABAN
ment=PORTABAN
-ollimator=50MM-180D
pna=4
ate ctor=7 219
Dnvergeflce in %=l ~ -MDRPN=4
init=IN -Tunit=C -Dunit=G/CU.C -Punit=MA.HG
-=20 -ap=760 -rh=50
.-ergies kev= 50.000, 100.000, 128.000, 130.000, 150.000, 200.000,#

300.000, 500.000, 700.000, 1000.000, 1400.000, 2000.000,#
4000.000,

rror in %= 10.000, 10.000, 10.000, 10.000, 10.000, 8.000,#
8.000, 6.000, 6.000, 4.000, 4.000, 4.000,#
4 .000,

1.1=0.0625 -d1.2=28 ~ -ci.3=11 -dl.4=4 -lmater=LPOLYETH -lden=0.92

3.1=10 -3mater=SHSD -3den=0.7654 -3con=1

il=24
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C AN BE RR A I SO0C S A N A LYS I S

port Generated On .6/26/02 9:55:02 AM

mple Title .7274 Side B
ectrum Description
inpie Identification .2002-27

inpie Size . 15.4 kg

rnple Taken On .6/26/02 9:39:00 AM
quisition Started .6/26/02 9:39:44 AM

ye Time: 1800.0 seconds Real Time: 1821.5 seconds

ISOCS Calibration . 7274 PORTABAN
Energy Calibration Used Done On :2/27/01
Efficiency Calibration Used Done On :6/26/02

P E AK A NA L YS IS R E POR T

Peak Peak Energy Net Peak Net Area Continuum
No. centroid (keV) Area Uncert. Counts

1 239.23 59.89 6.29E±005 19843.7 6.95E+003
2 340.28 85.15 9.10E+002 67.94 2.81E+003
3 350.57 87.72 3.12E+002 55.38 2.79E+003
4 378.94 94.81 3.14E+002 53.45 2.73E+003
5 396.19 99.12 1.47E+003 68.90 2.67E+003
6 413.37 103.41 8.40E+002 69.17 2.61E+003
7 444.56 111.21 2.12E+002 47.74 2.65E+i003
8 461.00 115.32 1.93E+002 48.08 2.56E+003
9 502.63 125.72 1.98E+002 49.83 2.31E+003

10 518.65 129.72 5.34E+002 50.15 2.20E+003
11 833.59 208.43 2.58E+002 24.07 4.04E+002
12 1201.42 300.36 1.77E+002 18.77 1.86E+002
13 1248.37 312.10 8.42E+002 32.26 1.72E+002
14 1330.20 332.55 5.74E+001 14.48 1.53E+002
15 1361.51 340.37 8.85E+001 15.79 1.49E+002
16 1409.04 352.25 9.56E+001 14.68 1.26E+002
17 1500.83 375.19 1.21E+002 15.34 1.13E+002
18 1654.88 413.69 8.53E+001 13.72 l.OOE+002
19 1663.07 415.74 4.03E+001 11.93 1.03E+002
20 2044.94 511.17 1.48E+002 15.28 7.95E+001
21 2438.43 609.51 1.07E+002 12.83 5.13E+001
22 2647.92 661.87 1.02E+002 12.44 4.36E+001
23 3646.37 911.40 7.01E+001 10.23 3.08E+001
24 5847.31 1461.46 5.41E+002 23.93 7.53E+000
25 7064.86 1765.74 3.75E±001 7.38 3.38E±000
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NU C L IDE I DE N TI F IC ATIO0N R EPO0R T

Nuclide Id Energy Yield Activity Activity

Name Confidence (key) (%) (uCi) Uncertainty

CS-137 0.998 661.65* 85.12 9.73193E-004 1.22984E-004

NP-237 0.999 300.17* 6.20 1.49871E-002 1.74532E-003
312.00* 36.00 1.25137E-002 7.66479E-004
340.60* 4.20 1.17809E-002 2.17248E-003
375.45* 0.68 1.04910E-001 1.41093E-002
415.76* 1.75 1.44204E-002 4.31374E-003

Pu-239 0.966 129.28* 0.01 4.19595E+001 8.07111E+000
375.00* 0.00 4.50846E+001 6.70097E+000
413.70* 0.00 3.51784E+001 6.29294E±000
451.50 @ 0.00

AM-241 0.995 59.54* 35.70 4.19085E+001 3.58327E+000
125.28* 0.00 2.46041E+001 6.30377E+000
335.40 0.00
662.42* @ 0.00 2.30106E+002 2.90723E+001
722.70 0.00

PU-241 0.940 114.00* 0.02 4.45514E+000 1.13340E+000
332.60* 0.00 1.09660E+001 2.81374E+000

I N TE R FER E NCE CO0RR E CT ED R E POR T

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty

CS-137 0.998 8.138211E-004 1.236600E-004
NP-237 0.999 1.284454E-002 6.594066E-004
Pu-239 @ 0.966 3.952274E+001 3.041384E+000
AM-241 @ 0.995 3.768259E+001 3.115161E+000
PU-241 0.940 5.364079E+000 1.051314E+000

"= nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis
@= nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.000 sigma
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clide MDA Report 6/26/02 9:55:02 AM Page 3

N U CLI D E M DA R EPO0R T

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (uCi/kg ) (uCi/kg ) (uCi/kg

CO-6O 1173.22 100.00 5.8968E-004 4.64E-004 8.1104E-005
1332.49 100.00 4.6367E-004 -2.3391E-004

CS-134 475.35 1.46 3.6831E-002 6.14E-004 9.5024E-003
563.23 8.38 6.4040E-003 2.0626E-003
569.32 15.43 3.2889E-003 .-1.8075E-003
604.70 97.60 6.1416E-004 3.4068E-005
795.84 85.40 6.2720E-004 -2. 5062E-004
801.93 8.73 6.0406E-003 -1.2275E-003

1038.57 1.00 5.4380E-002 2.8499E-002
1167.94 1.80 3.1579E-002 1.2350E-002
1365.15 3.04 1.5226E-002 -2.2205E-003

+ CS-137 661.65* 85.12 3.1981E-004 3.20E-004 9.7319E-004
+ NP-237 300.17* 6.20 5.5927E-003 9.46E-004 1.4987E-002

312.00* 36.00 9.4605E-004 1.2514E-002
340.60* 4.20 7.9148E-003 1.1781E-002
375.45* 0.68 4.5267E-002 1.0491E-001
415.76* 1.75 1.7871E-002 1.4420E-002

+ Pu-239 129.28* 0.01 1.7371E+001 1.74E+001 4.1959E+001
375.00* 0.00 1.9454E+001 4. 5085E+001
413.70* 0.00 2.0337E+001 3.5178E+001
451.50 0.00 2.6482E+002 -8.8430E+001

+ AM-241 59.54* 35.70 2.6035E-002 2.60E-002 4.1908E+001
125.28* 0.00 2.8114E+001 2.4604E+001
335.40 0.00 1.2616E+002 1.0015E+001
662.42* 0.00 7.5617E+001 2.3011E+002
722.70 0.00 3.8028E+002 -2.4544E+002

+ PU-241 114.00* 0.02 5.4851E+000 5.49E+000 4.4551E+000
332.60* 0.00 1.1519E+001 1.0966E+001

CM-243 209.70 3.27 2.4272E-002 4.18E-003 3.3532E-002
228.18 10.56 6.2825E-003 2.9884E-003
277.60 14.00 4.1814E-003 -4. 4830E-003

+ =Nuclide identified during the nuclide identification
* Energy line found in the spectrum
>= MDA value not calculated
@= Half-life too short to be able to perform the decay correction

N U.C LI D E TO0T AL S

Nuclide Mass (g)

Pu-239 9.85E-003 ±/- 7.58E-004
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