ADDENDUM A
NRC LICENSE TERMINATION REPORT
SENECA ARMY DEPOT ACTIVITY
ROMULUS, NEW YORK

DATA EVALUATION USING THE SCENARIO A NULL HYPOTHESIS

00755 mid:Im
. 1
v
q)n:
Prepared For:

Seneca Army Depot Activity
Romulus, New York

Prepared By:

PARSONS
150 Federal Street, 4™ Floor

Boston, Massachusetts 02110
(617) 946-9400

Contract DACAS§7-95-D-0031
741199 — Delivery Order 31 NOVEMBER 2005



Seneca Army Depot Activity License Termination Report Addendum A

TABLE OF CONTENTS

I INTRODUCTION ..ottt sesse ettt es et st st e senes ADD-4
1.1 Purpose of Addendum ... e ADD-4
1.2 Organization 0f Addendum ..........ccocevreirinrinnie e s ADD-4
2  SUPPLEMENTAL INFORMATION......coiiitirieiiircinnne st s s sbsssnssssnsan ADD-5
2.1 Compliance Approach (supersedes Section 2.6 of the Report) ......coccovvevriicviicinivecnnenn, ADD-5
2.2 Additional Changes from REpOrt.......cccveevierinieiciine ettt seeenes ADD-5
3 EVALUATION OF DEPLETED URANIUM STORAGE IGLOO DATA. ... ADD-6
3.1 Summary Statistics and Wide Area Evaluation (supersedes Section
3.3.2 0f the REPOILt) c.cvcveiiiitiniencc e s ADD-6
3.2 Elevated Measurement Comparison (supersedes Section 3.3.3 of the
REPOTE) ettt e s e s s s s ADD-6
3.3 Conclusions (supersedes Section 3.4 of the Report)........cccveccererevervrncnieeicrnenescsencnens ADD-6
4 EVALUATION OF DEPLETED URANIUM STORAGE BUILDING DATA.....ccocovvvivcriinnnnne ADD-7
4.1 Summary Statistics and Wide Area Evaluation (supersedes Section
4.3.2 OF the REPOIT) uvvernerivererieireerret et seese et st en s st ADD-7
4.2 Elevated Measurement Comparison (supersedes Section 4.3.3 of the
L35 oT0] (3 T PSP ADD-7
4.3 Conclusions (supersedes Section 4.4 of the Report)........occveeecevvcenniicneeiiennvenneicnnes ADD-7
5 EVALUATION OF BUILDING 612 DATA ...ttt sasssssssns s sinssnssnas ADD-8
5.1 Summary Statistics and Wide Area Evaluation (supersedes Section 5.3.2 of
THE REPOTE) ottt s e s et e e ADD-8
5.2  Elevated Measurement Comparison (supersedes Section 5.3.3 of the Report) .............. ADD-8
53 Conclusions (supersedes Section 5.4 of the Report).....c.coecvvvrnvenccerecnsiemeinencnsecnenes ADD-8
6  SUMMARY OF FINDINGS....contiireietimrtntreteereseieercsesecatsessas st sesse e ssas st stanassosssenssesasis ADD-9
7 REFERENCES  oooioiinnnscccrinner e stse st nreesst s s e e e seasses b s s s ssseas st st sessssensansesresssenesssbonsassssens ADD-10

List of Figures

Figure A2-1 Scenario A Data Evaluation Process

List of Tables

Table A2-1 Derived Concentration Guideline Levels

Table A2-2 Calculation of Gross Activity DCGLW for Depleted Uranium

Table A2-3 Summary of Statistical Tests - Radionuclide in Background or Radionuclide Non-Specific
(Gross) Measurements Made

Table A2-4 Summary Statistics of Background Measurements

Table A2-5 Updated/Corrected Information

Table A3-1 List of Depleted Uranium Storage Igloos

Table A3-2 Derived Concentration Guideline Levels - Depleted Uranium Storage Igloos

Table A3-3 Survey Instrumentation - Depleted Uranium Storage Igloos

PARSONS

November 2005 Page ADD-2



Seneca Army Depot Activity License Termination Report Addendum A

Table A3-4 Total Number of Required Measurements - Depleted Uranium Storage Igloos

Table A3-5 Summary Statistics - A-Block Igloos - Direct Measurements

Table A3-6 Summary Statistics - B-Block Igloos - Direct Measurements

Table A3-7 Summary Statistics - C-Block Igloos - Direct Measurements

Table A3-8 Summary Statistics - D-Block Igloos - Direct Measurements

Table A3-9 Summary Statistics - E-Block Igloos - Direct Measurements

Table A3-10  Initial Scenario A Data Reduction-Depleted Uranium Storage Igloos- Direct Measurements

Table A3-11  Wilcoxon Rank Sum Test Results - Depleted Uranium Storage Igloos

Table A3-12  Summary of Igloo Scanning Results - Depleted Uranium Storage Igloos

Table A4-1 List of Depleted Uranium Storage Buildings and Survey Units

Table A4-2 Derived Concentration Guideline Levels - Depleted Uranium Storage Buildings

Table A4-3 Survey Instrumentation - Depleted Uranium Storage Buildings

Table A4-4 Total Number of Required Measurements - Depleted Uranium Storage Buildings

Table A4-5 Summary Statistics - Building 5 Direct Measurements

Table A4-6 Summary Statistics - Building 306 Direct Measurements

Table A4-7 Summary Statistics - Building 2073 Direct Measurements

Table A4-8 Summary Statistics - Building $-2084 Direct Measurements

Table A4-9 Initial Scenario A Data Reduction - Depleted Uranium Storage Buildings - Direct
Measurements

Table A4-10  Wilcoxon Rank Sum Test Results - Depleted Uranium Storage Buildings

Table A4-11  Summary of Building Scanning Results - Depleted Uranium Storage Buildings

Table A5-1 List of Building 612 Survey Units

Table A5-2 Derived Concentration Guideline Levels - Building 612

Table A5-3 Survey Instrumentation - Building 612

Table A5-4 Total Number of Required Measurements - Building 612

Table A5-5 Summary Statistics - Building 612 Direct Measurements

Table A5-6 Initial Data Reduction - Building 612 - Direct Measurements

Table A5-7 Wilcoxon Rank Sum Test Results - Building 612 - Direct Measurements

Table A5-8 Survey Units with Measurements Exceeding DCGLgypc - Building 612

List of Attachments
Attachment 1 NRC Correspondence, September and October 2005
Attachment 2  Corrected Instrument Function Check Data from Depleted Uranium Igloo and Building Surveys

PARSONS
November 2005 Page ADD-3



Seneca Army Depot Activity License Termination Report Addendum A

1.0 INTRODUCTION

1.1 PURPOSE OF ADDENDUM

The purpose of this addendum is to report the results of the use of the MARSSIM Scenario A null
hypothesis (NRC, 2000) to evaluate radiological survey data in support of the termination of Nuclear
Regulatory Commission (NRC) license SUC-1275, held by the US Army at Seneca Army Depot Activity
(SEDA). Where noted, the information in this addendum supersedes information presented in the NRC
License Termination Report for Seneca Army Depot Activity (the Report; Parsons, June 2004). Survey
data in the Report were evaluated using the MARSSIM Scenario B approach that was ultimately rejected
by NRC staff in correspondence dated September 7, 2005 (Attachment 1). Per a subsequent
teleconference with the NRC staff on October 18, 2005, it was determined that an addendum presenting
the results evaluated using MARSSIM Scenario A would be acceptable to continue the NRC license
termination process at SEDA (Attachment 1).

1.2 ORGANIZATION OF ADDENDUM

The structure of Addendum A closely follows the organization of the Report. Section 1 is the
introduction. Section 2 presents supplemental information, including the revised compliance approach
and some additional details on changes from the original data evaluation. Section 3 presents the results of
the evaluation of survey data from the depleted uranium storage igloos, while Section 4 presents the
results of the survey data evaluation for the depleted uranium storage buildings. Section 5 discusses the
results of the evaluation of survey data from Building 612. Section 6 of this addendum presents the
conclusions from the use of MARSSIM Scenario A, and Section 7 lists the references cited. In addition,
a compact disc included with this addendum contains additional electronic files with spreadsheets of

statistical tests and attachments of updated information.
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2.0 SUPPLEMENTAL INFORMATION
2.1 COMPLIANCE APPROACH (supersedes Section 2.6 of the Report)

Survey data from SEDA were evaluated using the MARSSIM Scenario A null hypothesis that assumes
that the median survey unit measurement exceeds that of the reference area by more than the wide area
derived concentration guideline level (DCGLw). In other words, the survey unit is assumed not to meet
the release criterion unless it is statistically proven to be clean. The DCGLs developed in the License
Termination Plan (LTP, Appendix 1.A) are presented in Table A2-1, and the gross activity DCGL
calculation for depleted uranium is detailed in Table A2-2. Since all of the survey units potentially
impacted by licensed commodities consisted of interior surfaces of buildings or structures, only the
surface activity DCGLs were used in the evaluation of survey data in this addendum. The survey data
were evaluated per the method described in MARSSIM Section 8 for measurements with the
radionuclides of concern present in background. This method is summarized in Table A2-3 and Figure
A2-1. Summary statistics of the background datasets used in the statistical evaluation of the survey data

presented in this addendum are presented in Table A2-4.
2.2 ADDITIONAL CHANGES FROM REPORT

In the course of preparing this addendum, rounding errors, typos, and other conversion errors were
discovered in the Report, and have been corrected and/or updated in the tables included in this addendum.
Updated or corrected information, where appropriate, has been shaded in the addendum tables to indicate
a change from the Report. Global changes are discussed in further detail below, and are summarized in
Table A2-5. Additional table-specific changes also appear in Table A2-5.

Information about the activities of the check sources used for the instrument function checks for the 2002
depleted uranium storage igloo and building surveys was corrected. In particular, the activity of the
americium-241 (Am-241) source used for the FIDLER function checks was incorrect. The correct
activity was added to the function check control sheets, and an updated average instrument efficiency was
calculated and used in the determination of the instrument-specific DCGLs. The updated control sheets
from the 2002 surveys (superseding Appendices 3.A and 4.A of the Report) are included with this
addendum as Attachment 2.

Another global change was a correction in the weight fractions for the constituents of depleted uranium.
The 0.0006% by weight for U-234 listed in WHO, 2001, was incorrectly included in the calculations as
0.0008%. Also, the probe areas for phoswich, floor monitor, and handheld gas proportional detectors
were changed from the “open” area to the “physical” or “active” area, per MARSSIM Section 6.6.1.

PARSONS
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3.0 EVALUATION OF DEPLETED URANIUM STORAGE IGLOO DATA

The depleted uranium storage igloos that were evaluated using MARSSIM Scenario A are listed in Table
A3-1. The instrument-specific DCGLs, the minimum detectable activities (MDAs), and the number of
required measurements per MARSSIM are presented in Table A3-2, Table A3-3, and Table A3-4,
respectively.

3.1 SUMMARY STATISTICS AND WIDE AREA EVALUATION (Supersedes Section 3.3.2 of
the Report)

Tables A3-5 through A3-9 present the summary statistics (mean, median, standard deviation, minimum,
and maximum) of the three datasets collected per igloo, organized by igloo block (e.g., A, B, C).

Table A3-10 presents the initial Scenario A data reduction as described in MARSSIM Section 8, and
outlined in Table A2-3 and Figure A2-1. All of the alpha and beta datasets from all 125 igloos
demonstrated a difference between the survey unit mean and the reference area mean that was less than
the DCGLy, and a difference between the survey unit maximum measurement and the reference area
minimum measurement that was less than the DCGLw. In addition, gamma datasets from 33 igloos
demonstrated the same as the alpha and beta datasets. As such, those 33 igloos met the release criterion
without any further statistical testing required, and are so noted in Table A3-10.

Gamma datasets from the remaining 92 igloos were evaluated using the Wilcoxon Rank Sum (WRS) test,
per MARSSIM. The results of the WRS tests are presented in Table A3-11. Ninety of the 92 WRS tests
with the gamma survey data rejected the Scenario A null hypothesis that the median survey unit
measurement exceeds that in the reference area by more than the DCGLw, and as such, those 90 igloos
passed (i.e., met the release criterion). The null hypothesis was accepted (i.e., the survey unit failed) for
the gamma measurements from two igloos, Igloos A0317 and A0508. However, because the radionuclide
of concern at these igloos was plutonium-239 (Pu-239), which is primarily an alpha emitter, and because
the gamma DCGLyw for Pu-239 was small relative to background (408 counts per minute [cpm],
compared with an average background of 6445 cpm, or less than 10%), it was concluded that these igloos

met the release criterion based on the alpha and beta measurements.
3.2 ELEVATED MEASUREMENT COMPARISON (Supersedes Section 3.3.3 of the Report)

As shown in Table A3-12, alpha/beta and gamma scanning measurements collected in the depleted
uranium storage igloos were compared to conservative flag values based on the instrument DCGLy and
average background measurement (Table A3-2). All alpha/beta scanning measurements were below the
flag value. A number of gamma scanning measurements exceeded the flag value, but all gamma
measurements were below the DCGLEyc (Table A3-2). It was concluded that there were no localized
areas of elevated contamination within the depleted uranium storage igloos.

3.3 CONCLUSIONS (Supersedes Section 3.4 of the Report)

Based on the statistical analyses described above, it was concluded that all 125 survey units that were part
of the depleted uranium storage igloo survey met the release criterion of 10 millirem per year (mrem/yr)

and are suitable for unrestricted release.
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4.0 EVALUATION OF DEPLETED URANIUM STORAGE BUILDING DATA

The 34 survey units in the depleted uranium storage buildings evaluated using Scenario A are listed in
Table A4-1. The instrument-specific DCGLs, the MDAs, and the number of required measurements per
MARSSIM are presented in Table A4-2, Table A4-3, and Table A4-4, respectively.

4.1 SUMMARY STATISTICS AND WIDE AREA EVALUATION (Supersedes Section 4.3.2 of
the Report)

Tables A4-5 through A4-8 present the summary statistics (mean, median, standard deviation, minimum,
and maximum) of the measurement datasets collected per survey unit, organized by instrument and

building.

Table A4-9 presents the initial Scenario A data reduction as described in MARSSIM Section 8, and
outlined in Table A2-3 and Figure A2-1. All of the alpha and beta datasets from the four depleted
uranium storage buildings demonstrated a difference between the survey unit mean and the reference area
mean less than the DCGLy, and a difference between the survey unit maximum measurement and the
reference area minimum measurement less than the DCGLy,. In addition, gamma datasets from 13 survey
units from the depleted uranium storage buildings demonstrated the same as the alpha and beta datasets.
As such, those 13 survey units met the release criterion without any further statistical testing required, and
are so noted in Table A4-9.

Gamma datasets from the remaining 21 building survey units were evaluated using the WRS test, per
MARSSIM. The results of the WRS tests are presented in Table A4-10. All 21 WRS tests with the
gamma survey data from the depleted uranium storage buildings rejected the Scenario A null hypothesis
that the median survey unit measurement exceeds that in the reference area by more than the DCGLw, and
as such, those 21 survey units passed (i.e., met the release criterion).

4.2 ELEVATED MEASUREMENT COMPARISON (Supersedes Section 4.3.3 of the Report)

As shown in Table A4-11, alpha/beta and gamma scanning measurements collected in the depleted
uranium storage buildings were compared to conservative flag values based on the instrument DCGLy
and average background measurement (Table A4-2). All alpha/beta scanning measurements collected
with the phoswich and gas proportional floor monitor detectors were below the flag value. Gamma
scanning measurements from three survey units exceeded the flag value, but all gamma scanning
measurements were below the DCGLgyc (Table A4-2). It was concluded that there were no localized
areas of elevated contamination within the depleted uranium storage buildings.

4.3 CONCLUSIONS (Supersedes Section 4.4 of the Report)

Based on the statistical analyses described above, it was concluded that all 34 survey units that were part
of the depleted uranium storage building survey met the release criterion of 10 mrem/yr and are suitable

for unrestricted release.
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5.0 EVALUATION OF BUILDING 612 DATA

The 28 survey unit from Building 612 evaluated using Scenario A are listed in Table AS5-1. The
instrument-specific DCGLs, the MDAs, and the number of required measurements per MARSSIM are
presented in Table A5-2, Table AS-3, and Table A5-4, respectively.

5.1 SUMMARY STATISTICS AND WIDE AREA EVALUATION (Supersedes Section 5.3.2 of
the Report)

Table A5-5 presents the summary statistics (mean, median, standard deviation, minimum, and maximum)

of the measurement datasets collected per survey unit, organized by instrument.

Table AS5-6 presents the initial Scenario A data reduction as described in MARSSIM Section 8, and
outlined in Table A2-3 and Figure A2-1. All of the alpha or beta datasets from the 28 survey units in
Building 612 demonstrated a difference between the survey unit mean and the reference area mean less
than the DCGLy, and a difference between the survey unit maximum measurement and the reference area
minimum measurement less than the DCGLy. However, the gamma datasets from all 28 survey units
required further statistical analysis with the WRS test.

Gamma datasets from the 28 Building 612 survey units were evaluated using the WRS test, per
MARSSIM. The results of the WRS tests are presented in Table AS-7. Eighteen of the 28 WRS tests
with the gamma survey data from the Building 612 rejected the Scenario A null hypothesis that the
median survey unit measurement exceeds that in the reference area by more than the DCGLy, and as
such, those 18 survey units passed (i.e., met the release criterion). The null hypothesis was accepted (i.e.,
the survey unit failed) for the gamma measurements from the remaining 10 survey units. However, due
to the gamma DCGLw being small relative to background (301 cpm, compared with an average
background of 3211 cpm, or less than 10%), it was concluded that these 10 survey units within Building
612 also met the release criterion based on the alpha and beta measurements. This methodology was
discussed with NRC staff during the October 2005 teleconference, and was agreed upon to be a
reasonable approach.

5.2 ELEVATED MEASUREMENT COMPARISON (Supersedes Section 5.3.3 of the Report)

All alpha and beta direct measurements from Building 612 were below the DCGLgmc’s listed in Table
AS5-2. Six survey units from Building 612 had at least one gamma direct measurement that exceeded
DCGLgyc (Table AS-8). However, based on the evaluation of the alpha and beta measurements, it was

concluded that there were no localized areas of elevated contamination within the Building 612.
5.3 CONCLUSIONS (Supersedes Section 5.4 of the Report)

Based on the statistical analyses described above, it was concluded that all 28 survey units that were part
of the Building 612 survey met the release criterion of 10 mrem/yr and are suitable for unrestricted

release.
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6.0 SUMMARY OF FINDINGS

Survey data from the depleted uranium storage igloos, depleted uranium storage buildings, and Building
612 at SEDA were re-evaluated using the MARSSIM Scenario A null hypothesis and accompanying
statistical tests. The analysis of the SEDA survey data using Scenario A was requested by NRC staff after
their review of the NRC License Termination Report for Seneca Army Depot Activity (Parsons, June
2004). Based on this re-evaluation, there is sufficient evidence to conclude that all survey units evaluated
at SEDA for determining license termination met the release criterion of 10 mrem/yr, as established in the
LTP. Therefore, it is requested that SEDA be removed from all related licenses and be released for

unrestricted use.
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Figure A2-1
Scenario A Data Evaluation Process
License Termination Report Addendum
Seneca Army Depot Activity
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Survey Unit Meets the Release Criterion or other factors that may contribute to an

erroneous result.
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Correspondence from NRC Staff
September and October 2005



UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION |

475 ALLENDALE ROAD
KING OF PRUSSIA, PENNSYLVANIA 18406-1415

September 7, 2005

Docket No. 04008526 License No. SUC-1275
Control No. 135163

Stephen M. Absolom
Installation Manager
Caretaker Office

Seneca Army Depot Activity
5786 State Route 96
P.O.Box 9

Romulus, NY 14541-0009

SUBJECT: SENECA ARMY DEPOT ACTIVITY, REQUEST FOR ADDITIONAL
INFORMATION CONCERNING APPLICATION FOR AMENDMENT TO
LICENSE, CONTROL NO. 135163

Dear Mr. Absolom:

This is in reference to your letter dated February 28, 2005 providing additional information
concerning your license termination request for Seneca Army Depot Activity (SEDA). We have
completed our review of the additional information you have provided. This review was
conducted by both NRC Region | staff and NRC Office of Nuclear Materials Safety and
Safeguards staff. As a result of our review we have determined that the use of Scenario B to
demonstrate compliance with the NRC criteria for the unrestricted release of SEDA is
inappropriate.

NUREG-1757, Consolidated NMSS Decommissioning Guidance, Volume 2, Characterization,
Survey, and Determination of Radiological Criteria, Section 2.4 states that:

“... NRC staff’s default assumption is that the use of Scenario A is appropriate.
The use of Scenario B is expected only for a small number of facilities, and the
considerations for any given facility are expected to be site specific. Therefore,
NRC staff recommends that licensees contact NRC early in the licensee’s FSS
design process to discuss considerations for their situation.”

In your License Termination and License Release Plan, which was transmitted by your letter
dated February 11, 2003, you provided information indicating that Scenario A would be used to
demonstrate compliance with the NRC criteria for unrestricted release. Our letter to you dated
June 11, 2003 transmitted Amendment 13 of your license which incorporated by reference your
License Termination and License Release Plan in condition 15 of the license. Therefore, based
on Condition 15 of your license, you had committed to use Scenario A for the SEDA
decommissioning.

When applying Scenario B to a site decommissioning, the key assumption is that the DCGL,, is
small when compared to measurement and/or background variability. For the SEDA
decommissioning, however, it appears that your DCGL,, values are large compared to



S. Absolom 2
Caretaker Office

background/measurement variability which would allow the use of Scenario A. Additionally, we
noted that you used Scenario B even though some reference areas failed the K-W test,
reference areas were established based on different materials (although background from
different materials is not expected to be similar), and reference areas were established based
on an artificial separation of high and low measurements.

Since we have determined that the use of Scenario B is inappropriate for your facility, please
provide us with your plans for license termination relative to the conditions of your license and
the considerations of NUREG-1757, Volume 2.

We will continue our review of your license amendment application for license termination upon
receipt of this information. Please reply to my attention at the Region | Office and refer to Mail
Control No. 135163. If you have any technical questions regarding this letter, please call me at
(610) 337-5214.

If we do not receive a reply from you within 30 calendar days from the date of this letter, we will
assume that you do not wish to pursue your license amendment application.

Sincerely,

James Kottan

Senior Health Physicist
Decommissioning Branch

Division of Nuclear Materials Safety

ce:
John Cleary, Radiation Safety Officer
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Instrument Function Check Data from DU Igloo and DU Building Surveys

(Supersedes Appendices 3.A and 4.A)






FIDLER A978P

Parameter Being Tracked Am-241 Source Data

Electronics
Instrument Type Ratemeter
Model Number Analyst
Manufacturer Bicron
Serial Number A951P
Detector
Instrument Type FIDLER
Model Number G5
Manufacturer Bicron
Serial Number A365Q
Geometry Jig
ROI
Count Data 2 Sigma 3 Sigma
Mean= 52879.25 High 55192.09 56348.5
STDEV= 1156.418 Low 50566.41 49410
Avg. Efficiency
8.7%
Bkgd .
_ Nllx);tl?er Data Pull Block Status E 3_ f";;)

Date/Time (cpm)

9/12/2002 13:30]1st 5594 OK 9%

9/12/2002 17:00]|2nd 5655 OK 9%

9/13/2002 7:00{3rd 5933 OK 9%
9/13/2002 12:00|4th 5692 OK 9%

Count Rate (cpm)

56000

55000

54000

53000

52000

51000

50000

—9Am-241

G5 A978P —B-Avenge
Control Chart —4&=2 Sigma
—*2 Sigma

T 1 i T 1

1 2 3 4 5

Count Number
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Model 19 33054

Parameter Being Tracked Cs-137 Source Data uRem C252A
Elecironics
Instrument Type NA Control Chart
Model Number NA 200
Manufacturer NA —_ RIS
Serial Number NA S 180 ”°
Detector E
Instrument Type Exposure Ratemeter (1x1 inch Nal) E 160 -
Model Number Model 19 E
Manufacturer Ludlum E 140
Serial Number 33054 2 'd
Geometry Contact § 120
ROI
Count Data 2 Sigma 3 Sigma 100 ! T
Mean= 161.9792 High 190.1685 204.2631 0 20 40
STDEV= 14.09465 Low 133.7899 119.6952
Count Number
Bkgd Cs-137
Data Da%a Data Pull Block Status
Date/Time Number (urenvh) | (urem/h)
9/12/2002 7:00]481h 4 175] 161.9792] 133.7899] 190.1685]0K End of program














































Serial #
8921
1842-94
1843-94
1844-94

SOURCES USED
Radionuclide Half-life UnitActivity (uCi)Activity (dpm)
Am-241 433 yr 0.273 606060
Th-230  7.54E+04 yr  0.00426 9457.2
Tc-99 2.13E+05 yr 0.0052 11544
Cs-137 30 yr 0.733 1627260



From=3ENECA CARETAKER OFFICE 6076691362 11/07/2005 12:53 #001 P.005/007

AMSAM-TMD-SRN

CALIBRATION RESULTS

Isotope SN Emission Rate (2 pi geometry) Activity

(Sources Included in DNS-9, S/N [.8681)

07 1842-94 4,728 alphas / minute 0.004 uCi
e 1843-94 5,772 betas / minute 0.005 uCi
127 N

Cs 184494 oo 0.733 uCi
“am 8921 303,391 alphas / minute 0.273 uCi

Calibration Report No. L8681 /8921
Page 1 of 2
Date: 4 June 1999






