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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 fiom 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 

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 l.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 tinction 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 ares  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. 

COMPLIANCE APPROACH (supersedes Section 2.6 of the Report) 

PARSON5 
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3.0 

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 
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 DCGLw, 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 fbrther 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 (Le., the survey unit failed) for 
the gamma measurements from two igloos, Igloos A03 17 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 DCGLw for Pu-239 was small relative to background (408 counts per minute [cpm], 
compared with an average background of 6445 cpm, or less than IO%), it was concluded that these igloos 
met the release criterion based on the alpha and beta measurements. 

3.2 

As shown in Table A3-12, alphaheta and gamma scanning measurements collected in the depleted 
uranium storage igloos were compared to conservative flag values based on the instrument DCGLw and 
average background measurement (Table A3-2). All alphaheta scanning measurements were below the 
flag value. A number of gamma scanning measurements exceeded the flag value, but all gamma 
measurements were below the D C G L E ~ ~  (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 I O  millirem per year (mredyr)  
and are suitable for unrestricted release. 

EVALUATION OF DEPLETED URANIUM STORAGE IGLOO DATA 

SUMMARY STATISTICS AND WIDE AREA EVALUATION (Supersedes Section 3.3.2 of 

ELEVATED MEASUREMENT COMPARISON (Supersedes Section 3.3.3 of the Report) 

PARSONS 
November 2005 Page A D D 4  



Seneca A m y  Depot Activity License Termination Report Addendum A 

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 A44 ,  respectively. 

4.1 
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 DCGLw, and a difference between the survey unit maximum measurement and the 
reference area minimum measurement less than the DCGLw. In addition, gamma datasets from 13 survey 
units fiom 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. 

SUMMARY STATISTICS AND WIDE AREA EVALUATION (Supersedes Section 4.3.2 of 

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 

As shown in Table A4-11, alphaheta and gamma scanning measurements collected in the depleted 
uranium storage buildings were compared to conservative flag values based on the instrument DCGLw 
and average background measurement (Table A4-2). All alphaheta 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 DCGLE~C (Table A4-2). It was concluded that there were no localized 
areas of elevated contamination within the depleted uranium storage buildings. 

4.3 

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 mredyr  and are suitable 
for unrestricted release. 

ELEVATED MEASUREMENT COMPARISON (Supersedes Section 4.3.3 of the Report) 

CONCLUSIONS (Supersedes Section 4.4 of the Report) 
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5.0 

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

5.1 
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 A5-6 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 DCGLw, and a difference between the survey unit maximum measurement and the reference area 
minimum measurement less than the DCGLw. 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 A5-7. 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 DCGLw, 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 321 1 cpm, or less than lo%), 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 

All alpha and beta direct measurements from Building 612 were below the DCGLEMC’S listed in Table 
A5-2. Six survey units from Building 612 had at least one gamma direct measurement that exceeded 
DCGLEMc (Table A5-8). 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 

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 mredyr  and are suitable for unrestricted 
release. 

EVALUATION OF BUILDING 612 DATA 

SUMMARY STATISTICS AND WIDE AREA EVALUATION (Supersedes Section 5.3.2 of 

ELEVATED MEASUREMENT COMPARISON (Supersedes Section 5.3.3 of the Report) 

CONCLUSIONS (Supersedes Section 5.4 of the Report) 
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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 MARSSlM 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 suffjcient evidence to conclude that all survey units evaluated 
at SEDA for determining license termination met the release criterion of 10 mredyr ,  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 
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Table A2-1 
Derived Concentration Guideline Levels 
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U-238 

Depleted Uranium (4) 

Pitchblende Ore (4) 

_ _  - -  - -  

- -I 3790-- 
57500 

2.2 
240 

. __  _ _  Ra-228 I- Sm- 147 

98 
Gross Soil Gross Soil 
DCGLw DCGLEMC 

I 450 (’) 100 

3.3 i 4.3 (6 )  

I .._ . . . . .~ ‘ . , .. . . I. . . . . _.__ . _-. - . ~. . I I. . _.. . . . . . . _ _  . - I  

Gross Surface 
DCGLw 

I 3.8 3950 
54 16200 

-- . _- 
- -I . _ .  . - I  

- -  Th-228 I - -  Th-230 

Gross Surface 
DCGLEhK 

Notes: 
(1) Soil and surface DCGLs for the listed radionuclides were developed in the Seneca Army Depot Activity 

(2) pCi/g = picocuries per gram. 
(3) dpm/100cm2 = decays per minute per 100 square centimeters, 
(4) Gross activity DCGLs were calculated per MARSSIM for depleted uranium and pitchblende ore using 

(5) The DCGLEMC’s for DU were calculated using the extrapolated area factors for a 4m2 survey grid 

(6) The soil DCGLEMc for pitchblende was calculated using the area factor for a loom2 survey grid for 

(7) The surface DCGLEMc for pitchblende was calculated using the extrapolated area factor for a 4m2 survey grid 

License Termination and License Release Plan (ANL, 2003; Appendix l.A) 

expected mass/activity fractions from WHO, 2001 (depleted uranium, Table At-2) and NCRP, 1987 (uranium ore). 

for U-235 (AF = 4.5 soil, 11.9 surface) from ANL, 2003. 

Ra-226 and Th-228 (AF = 1.6) from ANL, 2003. 

for Ra-226 (AF = 8.4) from ANL, 2003. 
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I 

-. . ._.. * ___. ~,~ _ _  .- ~. _ _ _  .- _- . - ~  . .,.,.. __ .. . , 1_ --- --. ....._.I 

U-238 t 4.47E+09 . 1.41E+17 , 4.92E-18 0.998 ' 12418.12 : 0.889 . 98 
. _. ... _. . .-.. . .- - ... ___I-- - -  i __ ~ ~ -.. 

- Sum 13965.74 

I 1 I I 

Table A2-2 
Calculation of Gross Activity DCGL, for Depleted Uranium 

License Termination Report Addendum A 
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0.099 180 100 .- I_- .- -- - - -_ 6.00E-06 , 1387.62 -- _*- - - . . U-234 - -  --- 244500 7.71E+12 t 8.99E-14 -. -. _I__- - -)"I-. I I U-235 7.04E+08 2.22E+16 ' 3.12E-17 0.002 160.00 0.01 1 33 

Notes 
( I )  Half-life in years from Handbook ofHeaZth Physics and Radiological Health, 1998. 
(2) Weight fractions for depleted uranium from WHO, 2001. 
(3) dpm/lOOcmz = decays per minute per 100 square centimeters. From ANL, 2003. 
(4) Calculated per Equation 4-4 of MARSSIM (NRC, 2001). 
(5) pCi/g = picocunes per gram. From ANL, 2003. 
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Table A2-3 
Summary of Statistical Tests 

Radionuclide in Background or Radionuclide Non-Specific (Gross) 
Measurements Made 
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Difference between largest survey unit 
measurement and smallest reference area 

measurement is less than the DCGLw 

Difference of survey unit average and reference 
area average is greater than the DCGLw 

Survey unit meets the release criterion 

Survey unit does not meet the release 
I criterion 

I Difference between any survey unit 1 I 
measurement and any reference area 

measurement is greater than the DCGLw and the 
difference of survey unit average and reference 

area average is less than the DCGLw 

Conduct WRS test and elevated 
measurement comparison 

~~~~~ ~ 

From MARSSIM, Table 8.2 
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Table A2-4 
Summary Statistics of Background Measurements 
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I 8 4 

-i - 8 2 

l 4  
I 

0 Bldg 722 I -_ Alpha - -- FM -_ 
Bldg 722 Beta FM 

0 Bldg 722 
436- 159 Beta HH Bidg 722 

3 
303.5 

- _  Alpha PH - _  ioo- r --2- 2.3 0 BGg 722 
Beta PH - Bldg 722 , 

19762 ' 11235 Bldg 722 / Gamma-FIDLERout  , 120 1 11265 1 
13 I 7 i - - _ _  Alpha - - FM 31 Bldg 2078 

Beta FM 31 - J - -  1- - _ _  182.2 - 6 2 8  1 1209 . -  - - , 1065 
951 ' Bldg2078 I 

, 1 
32 BIdg2078 

166.5 Beta HH 32 ; 186 i -  7 0 5  99 ' 336 
Bldg 2078 

1650 5286 3724.5 

- -_ - -- 15 -- - --___--_.I 3.8 I 2 4  I 

! 775 1 2841 ' 498 1435 , 715 - _  -+ 
15 

105 
Alpha HH - ~ I - - - -  os - I . .  ----j 3 l  ~ 1.9 , 

I -  - 553 ' - -  ' 176 -1 - - -  1- 86 - 1  - - - I-.__ 

I 
- _  __ 

160 1187 
1 -  - 1  -__. 365 186 -_ _. 100 - - -- - - - ___ -I_ - - - - _  . 

3307 5267 
I 

I - 1  7 3.4 1 

Alpha - _ _  HH I 1  1.3 0 ' .  5 - i  - _ _  

Building 6 12/DFC (3) , Gamma FIDLER 40 1 3211 1 1156 
, I 1 1 1  3 

5 96 I 216 - .  

79 15- 

-- - Igloos - - 2002 Alpha PH - 150 - _ .  S i 1 2 8 0  
Beta PH 150 - 1  222 - -  I 56 ~ I l l  

Gamma - FIELER out I50 ' 6445 ' 1251 1 2417 
-. 

Igloos - 2002 - -  
6973 5 Igloos - 2002 

Notes: 
( I )  Instruments are as follows: 

AlphdBeta FM = gas proportional floor monitor. 
AlphdBeta HH = gas proportional hand-held detector. 
AlphdBeta PH = phoswich scintillation detector. 
Gamma FIDLER out = low-energy gamma scintillation detector with energy window open 
Gamma FIDLER in = low-energy gamma scintillation detector with energy window set for range of 50 to 250 keV. 

(2) cpm = counts per minute. 
(3) DFC = daily function checks. Gamma background for the Building 612 surveys was determined by the daily function check 

background measurements. 
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Table A2-5 
UpdatedKorrected Information 
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I 

Global 
Previous calcutation used 0.0008% U-234 rather than 0.0006% U-234 (WHO, 

. - -- __ -- -- .-__I 

200l)- 
All All Gross activity depleted uranium DCGLs 

All All 

All All 

- -- ._ - _" - . I _ _ _ _  _- ____.  _ _ -  -_ . .__ - _ _  _--_-I 
Probe area corrected from "open" area to "physical" or 
- . "active" - area . 

FIDLER efficiency corrected for DU igloo and- 
building surveys 

Added Pu-239 DCGLs to table 

MARSSIM Section 6.6.1 

Original FIDLER check source activity was listed as 0.138 uCi; corrected to 
0.273 uCi (Attachment 2) 

In LTP but not listed in Table 2-1 

. - -  - _ _  -. - - _.__I ~ - . , __ - _. 

Specific 

- - .--__ - - - -- 1-1 - - __- _ _  - ._ 
A2- 1 2- I 

- _. - -_ - 

A2- 1 2- I ' Volumetric DCGLEMc for DU - correct area factor ; Previous volumetric DCGLEMc used area factor for surface DCGLs 
__ ___ - -_ - - - - - . . . _. - - .. ___ .. ___ . - - _rl--~ -_ - _ _  - I A2-2 _- New table Demonstration of gross activity DCGL calculation __ . -. ..... ..__ . . ... -1  -. ... .. . . . . . . - . .. . . . - - . ... 

A2-3 
_. .. __ . . . .. -. 

New table Summary of Scenario A data evaluation 

Addition of background data from FIDLER daily 
function checks for Building 612 

1 

, Data appeared elsewhere in Report, but not with other background data 
- 

I .- - -I I _. ~ - - .._"_^_II- - - I -I ~ __.. 

2-3 I A2-4 
- -  - .. - -. - - - - - . - _- - I __ I__ - - - -_ - 

A3-1 3-1 Change C0808 to C0908 Incorrect igloo listed 

A3-4 3 -4 Not previously included 

- - -- -. - - __ - l__l- - - -_ - - - -  ___-  * -___  - I - _I___ -_ ~ 

l Added minimum number of measurements calculation, 

4. - - --- - .-__ _ _  __  - ._ _____-.- "~ - -. . -  - _.- _ -  based on Pu-239 DCGL .- - ._ 
Data reduction and WRS test results moved to Tables A3- 10 and A3- I 1, A3-5 to A3-9 3-5 to 3-9 Summary statistics only 

_ -  - . . _  ! - -_ . . - respectively . - __ - - - - - - _- I__ 
New table 

New table 

A3-10 -- 

A3-1 I -- 
. _. - .  .- - - _ _  - x -- 

Scenario A data evaluation 

Scenario A data evaluation 
- - - . - - - _ - 

- - ._  ._ .- c - .  -- - --- - ---- -_- -- 

Data reduction and WRS test results moved to Tables A4-9 and A4-10, 
respectively 

A4-5 to A4-8 4-5 to 4-8 Summary statistics only 
- - _ . ~  - - ___ -__ - - _. - .- ___ . - - - -- . - - - -- _ -  - - - - _ _  - __ - -  

Scenario A-data evaluation _. - .- - - - -  _- - -- New table - _- - - - - - _ _  . 
A4-9 
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I 

- - - - - _- - - 

Incorrect efficiencies used in calculations 

Data reduction and WRS test results moved to Tables A4-9 and A4-10, 

Efficiencies for handheld gas proporhonaland floor 
A5-2 and A5-3 5-2 and 5-3 

I-_ - - I  __ .-_- - c -  - monitor __ ___ -._ - - r . - . _ -  - . -  
A5-5 5-5 Summary statistics only res_pectively 

._ Scenario A data evaluabon 
A5-7- -- New table Scenario A data evaluation 

__ _ _  - . - - .__II _I.-_I _. ̂___ _- - - -I_ - __ - ._ _ _ j _ .  I ___I- - I -x__. .  - ._ ._ -" 

__ _ _  - ._ . - __ -_  __I-- -^- - -- New table 
_ "  I - - . _-  - .- - - _-. - ~- A5-6 

L 

I I I I I 

Table A2-5 
UpdatedKorrected Information 

License Termination Report Addendum A 
Seneca Army Depot Activity 
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Table A3-1 
List of Depleted Uranium Storage Igloos 

License Termination Report Addendum A 
Seneca Army Depot Activity 

A0201 ‘3) BO709 C05 10 

A0316 (” BO71 1 C05 1 1 

DO107 E01 12 

E02 1 1 DO 108 

I A0317‘” I BO801 I C05 13 I DO1 10 I E0301 I 
A0508 ‘3) 

A0701 (4) 

BO802 C0603 DO1 13 E0302 

BO804 C0604 DO206 E0303 

BO705 

BO707 

BO708 

Notes: 
(1) Unless otherwise noted, igloos were used for storage of packaged DU ammunition (SUC-1275). 
(2) Compiled from Seneca Army Depot Activity License Termination and License Release Plan (ANL, 2003). 
(3) Also potentially used for storage of special weapons (ROCs - H-3 and Pu-239) 
(4) Also used for the storage of light anti-tank rockets containing Pm-147 (BML 12-00722-07). 

C0504 C0909 DO805 E071 1 

C0505 DO104 E0103 E080 1 

C0508 DO105 E0105 E0802 

- 
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1 I 

L 

31647 376599 83 15% 3940 46887 5 Igloo - 2002 3945 46892 
Depleted Alpha Phoswich Uranium 
Depleted Beta Phoswich 
Uranium 
Depleted Gamma FIDLER Uranium 

31647 316599 83 11% 2889 34384 222 Igloo - 2002 3111 34606 

31647 376599 126.1 7.6% 3047 36263 6445 Igloo - 2002 9492 42708 

I 1 I I I I I 

Table A3-2 
Derived Concentration Guideline Levels 

Depleted Uranium Storage Igloos 
License Termination Report Addendum A 

Seneca Army Depot Activity 

Notes: 
(1) dpm/lOOcrnz = decays per minute per 100 square centimeters. Depleted uranium DCGL calculated using equation 4-4 of MARSSIM. Expected activity fractions for depleted uranium based on 

(2) DCGLEMc based on area factor of 1 1.9 for 4 m2 gnd (from ANL, 2003, for worst-case radionuclide of concern [U-235]). 
(3) Average efficiency for instrument as determined by daily function checks during survey (Appendix 3.A). 
(4) The instrument-specific DCGL, and DCGLEMc in counts per minute (cpm) are calculated using the instrument efficiency and active probe area. 
( 5 )  The Background Corrected DCGL, and DCGLEMc for each instrument is the sum of the DCGL and the Background Average for that instrument. 
( 6 )  Pu-239 is an ROC at Igloos A0201, A03 16, A03 17. and A0508. H-3 is also an ROC at those igloos, but the DCGL for Pu-239 is significantly more 

uranium depleted to 99.8 weight percent U-238,0.2 weight percent U-235, and 0.0006 weight percent U-234 (WHO, 2001). 

conservative than the DCGL for H-3 (Table A2-1). 
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I I 

Phoswich 

FlDLER 

Exposure Rate 

GM Pancake 

Ganlma Spectrometer 

E-Perm 

I 

Alpha: 46 4925 3 1647 Ludlum Ludlum Alpha: 15% 
83 Beta: 11% Beta: 4 17 AlphaiBeta 

Low-Energy Bicron G5 
Gamma FLDLER 

Model 43-1-1 Model 2224 

7.6% 2140 23439 31647 

NA (') 

Bicron Analyst 126.7 

(7 _ _  -_ -- Ambient Gamma Bicron MicroRem _- 
Exposure Rate 

AlphdBetdGamma 

Ln-Situ Gamma 

or Ludlum Model 19 
Ludlum Ludlum 

Model 3 
15 20% ('I -_ 2200-5000 NA 

Model 44-9 

-- 3 1647 Alpha Spectra RSA URSA-I 126,7 2 I40 for gross 1 -minute count; 
FIDLER MCA otherwise measurement-specific 7.6% 

Radon RadElec SST E-Perm __ -_ 0 2 to 0.5 pCdL ( E )  _- NA 

I I I I I I 

Table A3-3 
Survey Instrumentation 

Depleted Uranium Storage Igloos 
License Termination Report Addendum A 

Seneca Army Depot Activity 

Notes: 
( I )  cm2 = square centimeters. Areas listed and used in the calculations are the active or physical probe area listed by the manufacturer, per MARSSIM Section 6.6.1 (NRC. 2000). 
(2) Except where noted, the average instrument efficiency was determined from the daily function check data (refer to Appendix 3.A). 
( 3 )  dpd100cm2 = decays per minute per 100 square centimeters. Except where noted, the minimum detectable amounts (MDAs) were calculated using the procedures 

(4) Gross activity DCGL, was calculated using radionuclide-specific DCGLs derived by ANL, 2003 (Appendix l.A). 
(5) "--" = Indicates that parameter was not used or calculated for instrument. 
(6) NA= not applicable. DCGLs were not applied to exposure rate, penonneUequipment frisking, or radon measurements. 
(7) GM Pancake efficiency for uranium from MARSSIM Table 6.4 (NRC, 2000). 
(8) pCiL = picocuries per liter; M D A  values from MARSSIM Table 6. I O  (NRC, 2000). 

outlined in MARSSIM Section 6.7 (NRC, 2000). 
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I 1 I I I I I I I I 

Table A3-4 
Total Number of Required Measurements 

Depleted Uranium Storage Igloos 
License Termination Report Addendum A 

Seneca Army Depot Activity 

Q Block 
, 3 1 647 9492 4746 4746 ! 1440 ' 1251 3.3 , 0.98 1.645 I 1.645 15 

Gamma FIDLER 

AlphaPH 
& Igloo Bac@ound 

Beta PH 

Gamma FIDLER 
- - & - Igloo - B a c w o u n c  - __ ~ 

Alpha PH- 

Beta PH 
& Igloo Background 

- - - _- I-- ___ _- ~ __ & Igloo Background - ._ 

3 1647 3945 1973 1973 7.5 12 164.4 1.00 1.645 1.645 ' 14 

3 1647 3111 1556 1556 56 56 27.8 1 1.00 1.645 1.645 j 14 

1440 1251 ' 2.4 0.94 I 1.645 i 1.645 1 18 4240 6853 3427 ~ 3427 

267 267 7.5 12 22.2 ' 1.00 1.645 1.645 14 4240 533 

1.645 f 1.645 14 

- -- - -. .- . t -  _- ___ I __ - - - - ____.I I_ _ _ _ _  _I_- __ - -  -_ - --_ -. _-- - -  __ ~ . - - 

& Igloo Background G i I 
I 

- . ----I_ _I - --i_- _--I_ _- ~ - - - _  . - -- - _ _  - - - - ._ 1 
1 

I --"---?----- 
-- - --- - - _  __ _- - _  _.__I .-.--* ---A- -- - v -_-- 1 & Igloo _____ Background t--- __ 

5.8 1.00 , ' 322 56 1 56 1 
i 

i 4240 644 322 

3 Block 
! 31647 9492 ' 4746 4746 1217 i 1251 i 3.8 1 0.99 i 1.645 1 1.645 1 15 

Gamma FIDLER , 

- _  _ I _  I - -. . .__ -. - __. . ' .  o:-- - .. 

31647 3111 1556 1556 43 56 : 27.8 1.00 1.645 1.645 14 
Beta PH 

& Igloo Background I 

c1 Block 

4746 4746 899 1251 3.8 : 0.99 1.645 ' 1.645 15 3 1647 9492 
Gamma FIDLER 

31647 3945 ; 1973 1973 9.9 12 1 164.4 1.00 1.645 I 1.645 14 
AlphapH-- 

Lk Igloo - - Background __ __ - - 

& Igloo Background 3 I647 3111 I 1556 1556 48 56 i 27.8 ' 1.00 1.645 1 1.645 14 
Beta PH 

__ - - -  ---Le - - -  - _i -_ _ . I  ---__- - 1- i-. _I , - . - -  - & Igloo Background - -  i._ __ _ _  
I 

I , - - - -* . - ___ - 1 - - - - - -2 ... ._l_l - , -l-i x- - _- -. ._ -_-_  __ - I _- - _ _  

I 
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I I I 

D Block 
k # 

3 1647 9492 4746 . 4746 I 1408 ' 1251 3.4 0.98 ' 1.645 ! 1.645 , 15 

1.645 1.645 14 3 1647 3945 1973 1973 5.7 12 164.4 1.00 

3 1647 3111 1556 1556 45 56 27.8 1.00 1.645 1.645 14 

Gamma FDLER 
& Igloo Background 

Alpha PH 
& Igloo __ - Backgrynd 

BetaPH 
& Igloo Background 

Gamma FIDLER 

___ - - -- .- - - - _ _  -- - . - _ _  _ =  - ___- -+-_ - 
I 

- - - . _. - - - . - - - __ - . . - _ - -  - - - - -- - __ _ -  - - - 

E Block 

3 1647 9492 4746 4746 1377 1.645 1.645 1 15 
& Igloo Background - 

Alpha PH- 3 1647 3945 1973 1973 12 12 164.4 1.00 1.645 ! 1.645 , 14 
& Igloo Backgound - - - . __ -.l - 

Beta PH 
& Igloo Background 

._ - . - -, " _  _. - -. _ -- I_.._ I ._ --. -- -+-- - - 

_ -  . - .. -i __ -. _- - - -* - - _-- - _I_/_- - - - -I 

3 1647 3111 1556 1556 54 56 27.8 , 1.00 1.645 I 1.645 t 14 

I I I I I 1 I I I I I I 

Table A3-4 
Total Number of Required Measurements 

Depleted Uranium Storage Igloos 
License Termination Report Addendum A 

Seneca Army Depot Activity 

Notes: 
(1) Calculation is combined for each "block" of igloos. Instruments: PH = alphaheta phoswich detector; FIDLER = low-energy gamma scintillator. 
(2) dpm/lOOcmz = decays per minute per 100 square centimeters. Cross activity DCGLw for DU calculated per MARSSIM. 
(3) cpm = counts per minute. Instrument-specific DCGL, calculated per MARSSIM. Includes average background count rate. 
(4) LBGR = lower bound of gray region. Per MARSSIM, LBGR was set to 1/2 of the DCGLw. 
(5) A = DCGL, - LBGR. 
(6) The standard deviation (a ) for the survey data includes all measurements collected with that instrument. 
(7) Ma calculated using the larger value between the survey standard deviation and the background standard deviation. 
( 8 )  Values of Pr are from Table 5. I of MARSSIM using A/o. Pr is defined by MARSSIM as the probability that a random measurement from the survey unit 

exceeds a random measurement from the background reference area by less than the DCGL, when the survey unit median is equal to the LBGR above background. 
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Table A3-4 
Total Number of Required Measurements 

Depleted Uranium Storage Igloos 
License Termination Report Addendum A 

Seneca Army Depot Activity 

I 

(9) Values of Z( 1 -a) and Z( 1 -@ (decision error percentiles) are from Table 5.2 of MARSSIM for (*-/3=0.05. 
( IO) N = total required number of measurements or samples (includes both survey and background areas). 

P.\PIT\Projects\Seneca\NRC License Tenination\LTR 2OOS\Section 3 Tables 2005 Addendurn.xls(Table A3-4) Page 3 of 3 



Table A3-5 
Summary Statistics 

A-Block Igloos - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

7 4- - 
2 i  2 I 0 _ _  _ _  -- I - 1 3  

' * I  
30 

_ x  I -  

Alpha PH 1 
Beta PH 30 2;4 218 ' 

-- A020 1 
38 , 108 277 A020 1 

A0201 GammaFIDLER 30 4554 4765 - 1  714 1894 5094 

- .  - 
- 2  I -. - & - -4 . _ -  i .  - 

2 2 0 6 
~ I - -  - -- 

~ _ _ _ - I _  -.I - -  L- - - , - - - ____ 

I - - - i  1 -  A0316 , Alpha PH 1 i 2  
A0316 : 
A03 16 Gamma FIDLER 30 ' 4568 4806 , 807 1630 i 4985 

- -  30 
Beta PH 30 

I 
- -̂ I -  

138 276 / 224 ~ 227 ! 35 - - _ *  

6 
276 

' 1 _ _  3 ,  - 2 - 1  2 :  O - c  - -  A03 17 Alpha PH 30 
A0317 1 Beta PH : 208 ' 212 , 39 117 30 - -  - ,  

1 

I 

A0317 GammaFIDLER 30 I 6943 ' 7278 I 1216 2696 1 7650 
, I I 8 

361 
I - .  - A0508 Alpha PH 30 ! A ;  2 0 

! , t -  -- - - -. 
A0508 Beta PH 30 232 I 230 ' 51 116 - -  - _  - 
A0508 GammaFIDLER ! 30 ' 7157 1 7475 1150 I 3111 : 8056 
A070 1 Alpha PH 30 1 2 ' 2 ,  _.  I- - - - !  - 0 :  ' 4  

1 

381 - -a 54 ' 124 - -  A0701 Beta PH 30 ; 206 202 
A0701 GammaFIDLER 30 I 4289 4429 ~ 478 2 196 4785 

1 18 3 AlphaPH a 30 A0706 
' 239 1 225 i 79 j 148 1 608 A0706 I Beta PH 30 

A0706 GammaFyDLER , - 30 I 7039 7233 828 3540 8007 
1 3 ' 2  3 ! 17 0 - - _ _  .i 30 A0707 ' Alpha PH 
! 225 204 i -61 I 143 J 415 A0707 Beta PH j 30 

A0707 GammaFIDLER ' 30 '- 7119 1 7261 535 5045 \ 7559 
A0710 Alpha PH 1 30 ' 3 1 2 !  5 ' 0 1 2 9  - -  
A0710 Beta PH 30 : - 239 - ^ _ _ _  I 241 1 54 I 121 -i 413 
A0710 GammaFIDLER I 30 4456 I 4546 r 424 2583 ' 4920 

' 7 1 4 ;  11 1 j 64 
- - r  - 38;- 

A071 1 ' Alpha PH 
1 30 I 233 1 222 46 A0711 ' Beta PH 

A0711 GammaFIDLER 30 ' 6911 7040 1 689 ~ 3762 I 7861 
1 30 

238 I 235 1 47 1 145 i 407 A090 1 Beta PH 30 
A090 1 Gamma FIDLER 30 4466 r 4582 I 582 ' 2115 ' 4908 

-_ - -  - * _  .- ' 5 ; 4  - - -  - i- . - -  , 
- 1 _ _ _  . ' - _ _ _ _  - - 1  

I 

- - -  - _ _  - - - -  - _  

- _ I  .- - - - A -  ._-_ I_ 

- i -  

I _  -_  

, _ _  161 
i -  - 9  

30 - _- - -r - . - .  I ~ 

L .  1 7 1 -  
___ - -  -- ~ > 

I 

- i -  
A090 1 AlphaPH , 30 2 1 1 ;  i _ _  5 ! 0 . *  - 7  

! -  1 -  

9 0 I 4 9 -  
- a  

A0905 \ AlphaPH 30 3 \ 1 1  
A0905 Beta PH 30 243 ---/ 246 I j 58 ; 136 ' , 350 
A0905 ' Gamma FIDLER 30 i 4573 4684 505 2289 I 5060 
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Table A3-5 
Summary Statistics 

A-Block Igloos - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 
- 

- - .- 
29 AI 108 Alpha PH 1 30 

334 AI 108 Beta PH 194 1 40 140 ' 198 30 
A1 108 Gamma FIDLER 30 ! 6587 6783 187 3234 7364 

_ _  - 1 .  

5 0 
_ .  

i 2 i l :  - 3 .  I - _ _  . -_ 

_ _ _  I -- __ - - 
- 

13 
513 

AI 109 ' Gamma FIDLER ' 30 1 -4472 1 4531 1 490 ' 2287 I 4957 

- - AI 109 AlphaPH i 30 i 2 i 2 :  - - e  . -  3 0 -~ 

- - I - - .  228 -_ 65- - ..I 144 
1 --_ . I 30 f 233 - _  L - - Beta PH "- ~ 1 i o 9  _ _  I 

- 

Notes: 
(1) Measurements from each survey unit were grouped by radiation type and instrument. 

(2) cpm = counts per minute. 

- 

Instruments: PH = alphabeta phoswich scintillator; FIDLER = low-energy gamma scintillator 

- 
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Table A3-6 
Summary Statistics 

B-Block Igloos - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 
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Table A3-6 
Summary Statistics 

B-Block Igloos - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

Notes: 
(1) Measurements from each survey unit were grouped by radiation type and instrument. 

( 2 )  cpm = counts per minute. 
Instruments: PH = alphabeta phoswich scintillator; FIDLER = low-energy gamma scintillator. 
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Table A3-7 
Summary Statistics 

C-Block Igloos - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

21 C0203 AlphaPH / 30 
288 30 C0203 Be tabH 

C0203 GammaFIDLER , 30 ' 4736 6731 1 730 3531 ~ 7599 
0 ' 101 C0303 Alpha PH 30 - $ 5  "_ _ _  1 1  18 I 

C0303 Beta PH -. 30 i 208 210 "64 110 j 500 
C0303 Gamma-FIDLER , 30 3 6424 6525 i 7 1 4  32 j i  1 7273 

-_ I -- 4 I 
1 , 5 1 4 ;  - --I_ I-. I -___I -. - . - __ - 

_ _  - 108 - - -  i 199 ! - _  195 I - 34 - -_ - 
1 -  - --_ 

- -_ __ 

- - _ - _  - 

I 91 _ _  - 5 1 2 1  16 1 0 30 

30 6651 I 6755 780 3328 746 1 
101 

. -  Beta - PH . - _  30 159 489 
30 3980 I 7317 

71 
430 

C0401 1 G a A F I D L E R  30 i 6634 , 6722-.- 711 ' 3358 ' 7290 
0 1 57 

C0403 Beta PH 30 1 _ _ - _  i94 - I 189 39 - _  114 ' 340 
-C0403 GammaFIDLER I 30 1 6795 6911 I 646 3943 7380 

' 3  2 1  5 0 1 30 Alpha PH C0405 
' _ _  30 I - _._ 189 ' "--. 189 _ _  - -  31 j 107 -- 258 - C0405 ' Beta PH 

- 'C0405 Gamma FIDLER 30 6559- 6708 ' 741 ~ 3399 I 7262 
C0406 

C0406 ' GammaFIDLER , 30 ' 65% 1 6714 1 704 3369 7012 
0 63 

426 
C0407 , AlphaPH 30 

(20407 Gamma FIDLER 30 ' 6496 6595 Y 658 3477 7174 
11 

142 I 332 C0408 Beta PH 30 
I C0408 GammaFIDLER , - 30 1 6604 ~ 6754 673 3696 7324 

(2050 1 Beta PH 30 I - -  186 191 34 115 2 64 

C0503 Alpha PH 
e0503 Beta PH 
COS03 Gamma FIDLER 

C0504 Beta PH 30 193 194 ; 35 122 I 321 
C0504 Gamma FIDLER 30 67 T6 6884 ~ 716 , 3552 , 7675 

59 127 : 478 - 
' P -  - - . -  - r  

_ _  C03 - 07 - AlphaPH i 

I C0307 GammaFfDLER , 
204 

I -  
30 ! 214 C0307 Beta PH 

, .  C0308 Alpha PH ! 30 0 

C0401 ' Alpha PH 30 -_ _- 5 : 2 ' 1 3  -_ 0 
_- C040 1 Beta PH _ _  30 1 208 I - ' 265 * 53 I l l  

C0403 Alpha PH 30 ' 4 ." I 2 : 10 - 1 .  

_ _  - -_ 
C0308 
C0308 GammaFIDLER- 

- -  - 
I 

~ . -- -_ - 

_I 

'-3 

- - I  , _ _ * .  , 30 - .  > - _ -  

r 
68 _ _  - - 12 0 

I 1 . -  b -  1 2- . .  _ -  I 30 AlphaPH ~ 

202 j 4 8  ll-9 -1 397 - C0406 Beta PH I _  30 202 ' 

C0407 Beta PH 30 ' 200 

C0408 Alpha PH 30 ' 1  1 0 I 

C0501 Alpha PH __- 30 ' 2  2 l  2 o t  

_I - 11 ' ' 3 1 1  1 -  - -  
_ -  - ' 125 - -  196 1 - 51 

2 
35 

- 1  

_- t i 1- 

- -  - 183 175 - 

6 _- _- -- - 

C0501 Gamma FIDLER 30 i 6611 6748 1 1 712 \ 3352 1 7199 
9 0 51 - _  4 ' 2  -~ 30 

30 191 190 32 
30 6815 : 6940 j 626 . 1 4031 ' 7475 

I 149 318 -- - 
I 

, C0504 Alpha PH ' 30 3 ' 1 1  t -  6 0 33 

P:\PInProjects\Seneca\NRC License TerrninatiodLTR ZOOfASection 3 Tables 2005 Addendum.xls(Table A3-7) Page 1 of 3 



Table A3-7 
Summary Statistics 

C-Block Igloos - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

70 
45 1 C0505 1 Beta PH 30 205 ' 206 1 54 1 137 

30 , 6852 I 6943 I 691 3631 7622 C0505 Gamma FIDLER 
44 Alpha PH ' 30 4 : 2  8 C0508 

COS08 Beta PH 30 196 194 43 . 135 372 

21 C0.510 Alpha PH 
5 69 

C0510 GammaFIDLER 1 30 6684 &?1 ' 769 ' 3552 7165 

- . I 

C0505 AlphaPH 30 3 12 0 __- - -  ~ . ' 5  
, - -_. - 

- I I _  i 

1 -- - - _  ~ 

0 - _- - A  -- ._ 
I 

-- 
COS08 GammaFIDLER , 30- j 6782 6938 , 669 i 3845 I i% 

I I 
-- --_- - 0 - - -.- 

4 - -  ' 2 ' 1  ----- 30 
-1- - _ _  

- 127 -4 - _ _  c o s 1 0  B e i P H  . 30 : - 190 _._ 176- - 77 .i 

, 
I _  

C0511 Alpha PH ' 30 2 0 ' 1 1  ' 2 ' 2  

C05 13 Alpha PH 30 1 4 1  1 0 

I -_I --+ 
COJl1 Beta PH 30 - b > - -  188 188 I - 3 0  - 135 1 ~ 248 
COS 1 1 Gam& FIDLER 30 ' 6217 6387 759 I 3367 7151 

COS13 Beta PH 
COS13 I GammaFIDLER 1 30 6787 6942 726 3565 7660 

C0603 Beta PH 30 208 193 102 ' 121 I 699 - 
C0603 ' GammaFIDLER 30 i 6499 6663 I 620 3705 706.5 

46 
C0604 Beta*PH 30 x - _  188 1 178 \ 43 1 126 363 
C0604 Gamma FIDLER 30 ! 6369 ' 6524 I -712 , 3089 I 7638 

6 - -  
i * i87 ~ 188 ' 37 132 , 274 

- C0603 AlphaPH ' 30 7 ' 2  25 0 139 

C0604 - -_- Alpha PH ! -  30 i 3 i  1 8 0 

-_ -_ - I - ---I- 
30 - _ -  

- _  - i 

- - . . ._ _- 

j 0 I 24 
I 

- -  -- - 1 ' 4  *-  . -r . - C0605 I Alpha PH 30 2 
-C0605 Beta PH 30 , 204- ' 196 ' 39 1 - 138 - - - 308 I I - 
C0605 GammaFIDLER 30 i 6333 6467 671 3207 1 6868 

118 I 304 C0606 ' Beta PH 30 , 194 : 192 I 32 
C0606 GammaFIDLER ' - 3 0  6416 ! 6505 458 i 4517 I 6986 

4 

" I  

-- C0606 AlphaPH 30 1 i 0 ,  2 i 0 ' 10 

-- C0608 ~ 30 ' -L_ 2 0 20 - - - - h  - - - -  

~ - .__ 
I 

_ I _  - 

- _ _  - 
268 30 182 182 29 ; 113 

30 , 5246 1 5518 966 1 2884 6489 
I -  1 -  

C0608 
C0608 ' G a A F I D L E R  
C070 1 
C0701 
C070 1 

-. - - .  
- 

Alpha PH 
Beta.PH 

Gamma FIDLER 
C0706 AlDhaPH 

30 
30 
30 

- 59 - C070 - -  1 Alpha PH - 30 - I  2 ' 1 1  ~ 0 1  
C0701 Beta.PH 30 2 03 124 i 474 
CO?O 1 Gamma FIDLER 30 ' 6774 6924 I 638 I 3971 I 7462 
C0706 AlDhaPH I 30 6 18 0 99 30 

- 
4 

2 03 
6774 

- I  

- 
6 

2 

6924 
i 9 i  

3 

11 
62 

63 8 - 
18 

0 1  59 
124 i 474 

I 3971 I 
0 

7462 
99 - _  ' 
512 C0706 Beta PH 30 ; 202 195 ' 65 140 - ' 

C0707 Alpha PH 30 ' 3 ' 3  5 0 29 

- I_ - 

C0706 GammaFIDLER 1 30 t 6611 6779 7oi 3362 I i 7122 

C0707 Beta PH 30 ' 204 205 33 129 287 
C0707 GammaFIDLER 30 ! 6780 6933 748 i 3446 7484 

P:WT\Projects\Seneca\NRC License Termination\LTR 2005\Section 3 Tables 2005 Addendum xlsflable A3-7) Page 2 of 3 



Table A3-7 
Summary Statistics 

C-Block Igloos - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

I 31 - -__I- -- 0 _ _  6 
C0708 Beta PH ! 30 ; 192 187 1 34 

-. C0708 ' AlphaPH _ -  - ' 30 3 j  - .  2 .  i - -  
125 I 300 

-C0708 . Gamma FIDLER 30 : 6759 ' 6929 1 766 ! 3410 ! 7411 
-1 - -- -- -- 

3 -1 -- II -. 1 i  1 0 - T , 1  .- _ -  _ _  < ~ 

30 C080 1 AlphaPH . . i  I 

C0801 Beta PH 30 1 188 _x 1 188 ; 33 - I 127 297 
_-. 

C0801 G a G F I D L E R  30 ! 7039 ' 7231 ' -  775 355 1 7594 
C0803 Alpha PH 30 ' 1  - 1 -  1 1 i o !  1 - 3 - 
COS03 Beta PH- 30 - 197 _ _  198 , 37 _. __ . 1 

C0807 Alpha PH 30 ! 2 I 0 _ I _  -13 --_ 

C0809 -- Alpha PH 30 ' 3 ' 1  7 0 i 37 
COS09 I ' _ _ _  Beta PH 30 - . ' . 200 - - - I - 194 - . 55 

C0901 Alpha PH ' 30 ' 2 - 1  

C0901 ' Ga&a FIDLER 30 1 7273 , 7400 I 787 1 3818 1 7904 
Alpha PH 30 1 4 1 3 ,  7 

C0902 Beta PH 30 ' 212 ! 210 I 47 

C0906 - -  -- ' AlphaPH I 30 5 1 2  20 I 

C0907 Alpha PH 30 2 2 1 0 I 5 
C0907 . Beta PH 30 . 191 I 190 31 114 - 

282 
C0803- ' -GammaFIDLER 30 ' 7127 7265 746 3860 I 7737 

287 
7033 \ 731 3668 ' 7582 

CQ8Q7 Beta PH 
COS07 GammaFIDLER 1 30 i 6863 

358 
C0809 ' GammaFIDLER 1 30 ' 6826 7002 ' 750 1 3520 I 7364 

- -  - i3  I 
I - 

1 ' 1  -, . -- - 
- _  : 189 183 i <5 1 116 

-r- --- 
30 - -  - - - -  - - - 

-_ . 
1 - . -. 118 -- { 

0 ' 43 -- __ - - _  ! " _ _  8 
381 

42 C0902 
140 376 

C0902 GammaFIDLER 30 I 7080 - '  7387 1053 I 3437 ~ 7864 

C0906 , - Beta PH 30 222 ' 207 70 100' I ' _- 470 -_ __ 
C0906 GammaFIDLER 1 30 i 7212 7434 ' 840 , 3637- I 7757 

254 
C0907 Gamma FIDLER 30 6908 7089 789 3481 j 7523 

40 
._ C0908 - - -  Beta PH , 30 

C0909 , AlphaPH 30 
369 

C0909 Gamma FIDLER 30 ' 4894 4994 554 ! 2535 I 5402 

' - .- 
- _ - -  C090 1 Beta PH 30 _ _  I - 194 "_ I 189 1 54 110 

^ I  ----- 0 - - -  ~ --I - -  - .- - 
--- .~ 

I 

- - _- __ 
- I- 

-~ - - -  C0908 I - Alpha PH 30 , 3 1 2 1  - -  " _ -  7 : 0  - . _  

C0908 Gamma FIDLER 30 7117 i 7276 i 782 3428 I 7732 

C0909 Beta PH 30 ! 206 . -  1 -  1 9 9 -  I 48 I 132 

201 i 207 i 37 129 _ _  ' 316 - _ I  

I 
i 42 

-c_ I _  

0 _ _  - t 3 , 2 :  7 - _I - . -  __ 
-, - - - -- 

_. " * 

Notes: 
(1) Measurements from each survey unit were grouped by radiation type and instrument. 

(2) cpm = counts per minute. 

- 

Instruments: PH = alphabeta phoswich scintillator; FIDLER = low-energy gamma scintillator 

- 
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Table A3-8 
Summary Statistics 

D-Block Igloos - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

- ~ 

20 
361 

- - -. - -. 4 I 0 
- 1  

- 1  ._ .- 2 j 2 :  I - _  
' 217 ' 46 120 Beta PH v -  

Alpha PH I 30 3 2 ' 0  

30 
30 

DO207 Alpha PH 
224 DO207 , 

DO207 GammaFIDLER , 30 ' 4496 I 4612 , 523 ! 2176 5038 
DO305 

. I- 
-_ ~ -- _-_ - * - - .  .-- 

1 
I 12 - - - _ _  - - --- . - _ _ _  2 - _  

I 72 30 DO104 
448 DO104 Beta PH 30 

DO104 1 Gamma FIDLER 30 4624 4698 , 506 1 2319 a 5432 

I .. - -. --- 0 - 13 1 5 1 2  
- > - -  --i _ -  AlphaPH 

I "  - _  
--_ 1 -  1 -  _ _ _  - 227 1 60 , 154 i 233 

t - i  l--. 

Alpha PH 30 3 : 2 '  - 5 ! 0 25 _. I - . I - -  DO105 
315 , DO105 BetaPH 30 

1 DO105 GammaFIDLER ' 30 ' 4519 4617 463 2339 4885 

415 DO107 Beta PH 30 25 1 249 47 
DO107 Gamma FIDLER 30 4736 4769 1 701 2474 7483 

- 1 -  - I_ - 42 i 137 
i. ___ - -_ 213 _ _  220 

I 

DO107 ' AlphaPH 30 3 / 1 1  8 0 47 
I - 

I 

. .- 
186 

- 3  _-  

DO108 Alpha PH 30 1 4 ' 1 1  - 1 5 ,  0 81 _ _  
198 I 47 i 127 i 381 _ _  DO108 Beta PH 30 200 

DO 108 Gamma FIDLER 30 7038 7233 I 803 , 3537 7624 
DO110 1 AlphaPH 

DO 1 10 Gamma FIDLER 30 4393 4504 1 491 I 2225 1 4856 

_ -  

- _  

16 
i I_ 

3 1  0 __-- __ 2 1 1 '  - -  - -  - 
30 _ _  

DO1 10 Beta PH 30 \ 206 i 206 44 I 134 ' 355 
> -  

3 02 DO113 ' BetaPH 30 208 ' 205 41 138 
DO1 13 ' Gamma FIDLER 1 30 6586 j 6766 694 , 3152 703 1 

' 35 

- -- 

I 

- - DO206 Alpha PH 30 3 ' 2 :  6 0 - . 
135 318 

5043 - I  - 1  DO206 Beta PH 30 ' 207 195 47 _ _  
DO206 Gamma FIDLER 30 , 4708 4804 437 2559 

- Beta PH 30 223 225 35 131 I ::::; GammaFIDLER 30 I 6945 7150 768 I 3544 ' 7537 
' 33 - 4 - - 6 0 Alpha PH 3 i .1 x 

30 i DO306 
DO306 Beta PH 30 198 195 ; 39 ' 122 315 _- 
DO306 Gamma FIDLER 30 7052 1 7279 , 767 3633 ' 7655 
DO3 12 Alpha PH - -  30 2 1 2 1  - -  3 [ 0 ' 13 

203 I 30 i 120 , 266 DO3 12 Beta PH 30 
~ -- 

_ -  - I i 198 _ -  - _ _  - 
DO3 12 Gamma FIDLER 30 1 7123 7388 ' 819 ! 3550 7757 

~ ~ ___ ~ ~ ~~ 

338 
DO40 1 Alpha PH 30 2 ' 1 '  3 
DO40 1 Beta PH 30 217 217 42 ~ 147 
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Table A3-8 
Summary Statistics 

D-Block Igloos - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

- .- - _I__ 
DO401 Gamma FIDLER 30 lr --4579 -i 4687 492 j 2341 

24 
I - -  

4 0 
47 ! 131 ' 332 

DO406 AlphaPH , 30 1 .  ; 1 :  _ _  
- --_ - _ -  DO406 Beta PH 1 30 \ 199 193 

DO406 Gamma FIDLER 30 7269 7534 880 1 3542 7968 

196 ' 192 ' 37 J 114 - 1 286 DO407 Beta PH 30 
DO407 Gamma FIDLER 30 7197 1 7479 I 835 3611 7810 

13 DO413 Alpha PH 30 
DO4 13 Beta PH 1 30 ' 211 I 221 35 136 I 274 

- -  

DO407 Alpha PH 30 .-2 1 1 '  5 0 ,  i 28 

i - - - .  _ _ -  - 

L - 2 1 2  _ _  2 1 0  __ 1 - * - -  

- f  -_----_-_ _- 
. __ - 

! 

- , - -  - _  
DO4 13 Gamma FIDLER 30 1 7156 ' 7351 838 3448 , 7883 I 

~ 

DO601 , Alpha PH 30 1 2  1 ' 2  0 4 7 

- 301 - DO601 . -. , Beta PH 30 222 , 223 47 j 129 
t - I  - 

DO601 1 GammaFIDLER 30 7054 1 7192 j 791 1 3606 ' 7729 
5 1 1 0  - - _ _  - DO604 Alpha PH ' 30 1 ' 1  

DO607 AlphaPH I 30 2 ' 1 :  2 ,  I 0 

DO704 Alpha PH _ .  ' 30 , l ! l  - 1 

-_  
I 51 1 128 1 360 

798 1 
13 

DO607 Beta PH I 30 206 197 , 43 [ 103 ! 328 

i - 
I 

- _ _ _  - 5 238 I 239 30 
- - -  
DO604 Beta PH 
DO604 GammaFIDLER 30 , 7148 7360 I 782 3762 

_ _  - 

DO607 Gamma FIDLER 30 4590 ; 4688 510 ' 2349 5026 
5 i 

1 - .- - - _ _  0 - -_ - 
143 j 312 

DO704 ' Gamma FIDLER 30 7049 724.5 1 746 3687 7523 
DO705 AlphaPH 30 2 ' 2  1 I 0 4 

._ - - . 
DO704 -- L Beta PH I 30 199 - 1  ' 197 34 

- r  - - I - - - -  

- - __ ____ 1 I _  - 1  _-. 

- 36 / 134 1 306 DO705 Beta PH 30 230 1 227 i _ _  

- -  
DO705 Gamma FIDLER 30 7121 , 7372 ' 837 1 3461 7676 
DO71 1 Alpha PH ' 30 . 2 : 1 1  6 , 0 I 33 _- 

36 134 ' 306 
2286 4934 

-- 205 i 200 
e -  c -  - I 

DO71 1 Beta PH 30 
DO71 1 Gamma FIDLER , 30 4591 j 4702 498 
DO7 12 AlphaPH j 
DO712 I BetaPH I - 30 195 j 197 ' 29 1 121 \ 248 
DO712 Gamma FIDLER j 30 I 4745 4860 I 500 1 2464 5 106 

1 20 
DO801 Beta PH ' 30 198 196 ' 31 , 127 , 264 
DO80 1 Gamma FIDLER 30 4523 ~ 4618 1 496 i 2298 5040 

- 

1 

30 2 1 2 '  1 1 0 - 1  _ _  
- -  

_ _  DO80 1 AlphaPH I 30 2 1 1 /  4 I o  
r I 

P:\PIT\Projects\Seneca\NRC License TerminationILTR 2005\Section 3 Tables 2005 Addendum.xls(Table A3-8) Page 2 of 3 



Table A3-8 
Summary Statistics 

D-Block Igloos - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

~~ ~ ~~~ ~ ~~~ ~ ~~~ 

Notes: 
(1) Measurements from each survey unit were grouped by radiation type and instrument. 

( 2 )  cpm = counts per minute. 
Instruments: PH = alphaheta phoswich scintillator; FIDLER = lowenergy gamma scintillator. 
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Table A3-9 
Summary Statistics 

E-Block Igloos - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 
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Table A3-9 
Summary Statistics 

E-Block Igloos - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

- 
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Table A3-9 
Summary Statistics 

E-Block Igloos - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

I 
Notes: 
(1) Measurements fiom each survey unit were grouped by radiation type and instrument. 

(2) cpm = counts per minute. 
Instruments: PH = alphabeta phoswich scintillator; FIDLER = low-energy gamma scintillator. 

- 
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Table A3-10 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Igloos - Direct Measurements 
License Termination Report Addendum A 

I I 
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Table A3-10 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Igloos - Direct Measurements 
License Termination Report Addendum A 

1 I I I 
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Table A3-10 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Igloos - Direct Measurements 
License Termination Report Addendum A 
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Table A3-10 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Igloos - Direct Measurements 
License Termination Report Addendum A 
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Table A3-10 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Igloos - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 
~ 

I I I I 

Perform WRS test for FIDLER 
data set Yes Yes 

YeS No 

Yes Yes 
No 

LLL . -  . .  

145 24 i 7  3047 

22 111 2889 

I C0603 GammaFDLER 6499 7rK4 

xes _. yes ._ 5 - 3- 0 3940 ~ .- _-- _ _  

data sei 

V' - ,, I ""_I 

3 46 .- C0604 -.-_ Alpha PH - -- 

- C0607 __ 

188 363 - 2 C0604 Beta PH 

C0604 Gamma FIDTER 6369 7638 
CO605 

6~ 
AkhaPH- . 2 24 

?08 1 - 2-E - 1 - Beta - -- PH - - -. -. 20i- - 

AlphaPH 1 
. 0 5  GammaFIDLER 6333 6868 , 6445 2417 

5 0 C0606 

C0606 Beta? - I94 - __ 304 
C0606 Gamma FDLER 64 16 6986 

2 20 C0608 Alpha PH 
182- 268 2. -co608 Beta PH 

C0608 Gamma FIDLER 5246 6489 
4 59 C070 1 r -  . AlphaPH 

c07o i  BekTH 203- 

2" 
64 

64 
. -- - -_ 

474 2; 
L' C0701 GammaFIDLER 6774 7462 6 4 - t ~  

6 99 -_ C0706 Alpha PH - 
BetaPH 

C0706 Gamma FIDLER 66 1 1 7122 
C0707 Alpha PH 
C0707 Beta PH 

C0708 Alpha PH 
C0708 Beta-PH 
C0708 Gamma FIDLER- 6759 741 1 

22 
64. 

202- - - -- - - 522 

3 29 5 
2-9. 287 22 

192 300 22' 

-~ I _ _ _  C0706 - 

CO707 Gamma FIDLER 6780 7484 644, L.tl I 
~ 31 5 0 3 

644 

- Perform WRS test for F'IDLER 

2889 
3047 
3940 I 

- - -  - __ . -  

^ ^ ^ ^  

- - .. Yes... 
Yes 
Yes - 

yes-_ - . _ _  data set 

3u4 I 

3940 , 
Yes 
Yes 

N O  data set 
Y ez 

L 
. _ _  

- Perform WRS test for FDLER 
Yes data set 

Yes 

Yes No 
2889 + 

2417 3047 1 

111  
15 
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Table A3-10 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Igloos - Direct Measurements 
License Termination Report Addendum A 
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Table A3-10 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Igloos - Direct Measurements 
License Termination Report Addendum A 
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Table A3-10 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Igloos - Direct Measurements 
License Termination Report Addendum A 

I 1 
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Table A3-10 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Igloos - Direct Measurements 
License Termination Report Addendum A 
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Table A3-10 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Igloos - Direct Measurements 
License Termination Report Addendum A 
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Table A3-10 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Igloos - Direct Measurements 
License Termination Report Addendum A 
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Table A3-10 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Igloos - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

I 

Notes: 
(1) Measurements from each survey unit were grouped by radiation type and instrument. 1nstruments:PH = alphaheta phoswich scintillator; FIDLER = low-energy gamma scintillator. 
(2) cpm = counts per minute. Refer to Tables A 3 4  through A3-9 for complete summary statistics for each survey unit. 
(3) Measurements from five unimpacted igloos were used as the reference area for the Depleted Uranium storage igloos . Refer to Table A2-3 for complete summary statistics for the reference areas. 
(4) The instrument-specific DCGLw was calculated using the physical or active probe area in cm2 and the instrument efficiency (Table A3-2), and does not include background. 
( 5 )  Per MARSSLM Section 8 and Figure 2-1 of this addendum. 
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Table A3-11 
Wilcoxon Rank Sum Test Results 
Depleted Uranium Storage Igloos 

License Termination Report Addendum A 
Seneca Army Depot Activity 
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Table A3-11 
Wilcoxon Rank Sum Test Results 
Depleted Uranium Storage Igloos 

License Termination Report Addendum A 
Seneca Army Depot Activity 
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DO604 

DO704 

DO705 

DO805 

E0103 

E01 05 

EO1 12 

E02 1 1 

E0302 

E0303 
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Survey Unit Meets Release 
Criterion 

Survey Unit Meets Release 
Criterion 

Survey Unit Meets Release 
Criterion 

Survey Unit Meets Release 
Criterion 

Survey Unit Meets Release 
Criterion 

Survey Unit Meets Release 
Criterion 

Survey Unit Meets Release 
Criterion 

Survey Unit Meets Release 
Criterion 

Survey Unit Meets Release 
Criterion 

Survey Unit  Meets Release 
Criterion 

30 150 14003.6 15550.5 Reject 

30 150 14003.6 15600 Reject 

30 150 14003.6 15583 Reject 

30 150 14003.6 15610 Reject 

30 150 14003.6 15461.5 Reject 

30 I50 14003.6 15549.5 Reject 

30 150 14003.6 I5594 Reject 

30 150 14003.6 I5609 Reject 

30 I50 14003.6 15652 Reject 

30 150 14003.6 15580 Reject 

Gamma FIDLER 

Gamma FIDLER 

Gamma FIDLER 

Gamma FIDLER 

Gamma FlDLER 

Gamma FIDLER 

Gamma FIDLER 

Gamma FIDLER 

Gamma FIDLER 

Gamma FIDLER 



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

License Termination Report Addendum A 
Seneca Army Depot Activity 

SurFey Unit Meets Release 

Survey Unit Meets Release 
Criterion 

E0706 Gamma FIDLER 30 I50 14003 6 15673 

E07 I 1 Gamma FIDLER 30 150 14003 6 15638 Reject Survej Unit Meets Release 
Criterion 

Reject 

Notes: 
( I )  Measurements from each survey unit were grouped by radiation type and instrument. Four igloos had low-energy gamma datasets compared wi th  

(2) The Valid N for a dataset refers to the number of measurements from that dataset used in the WRS test. 
(3) The Critical Value for the WRS test was calculated for the number of measurements in the survey unit and background areas 

(4) Per MARSSIM for Scenario A, if the Sum of Reference Area Ranks is greater than the Critical Value, the Scenario A null hypothesis that the 

DCGLw for Pu-239. 

per MARSSIM Appendix I. 

median survey unit measurement exceeds that in the reference area by more than the DCGLw is rejected, and the survey unit passes 
(i.e., the survey unit meets the release criterion). Electronic versions of the WRS test spreadsheets (per MARSSIM Appendix I) are available in 
the Supporting Files. 

- 

( 5 )  Conclusions for these survey units are based on the WRS test results, and the initial data reduction shown in Table A3-10. 
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Table A3-12 
Summary of Igloo Scanning Results 

Depleted Uranium Storage Igloos 
License Termination Report Addendum A 
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Table A3-12 
Summary of Igloo Scanning Results 

Depleted Uranium Storage Igloos 
License Termination Report Addendum A 
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Table A3-12 
Summary of Igloo Scanning Results 

Depleted Uranium Storage Igloos 
License Termination Report Addendum A 

Seneca Army Depot Activity 

(4) The flag values used for the scannlng measurements within the lgloos were the background corrected DU DCGLw's (Table A3-2). The flag value for the alphdbeta 

( 5 )  All FIDLER measurements from Igloos A0317 and A0508 were below the DCGLFMc for Pu-239 (1 1304 cpm; Table A3-2) All other FIDLER measurements were below the 
phoswich scanning was 7056 cpm, which IS the sum ofthe lndlvldual alpha and beta DU DCGLw's The flag value for the FIDLER scanning was 9492 cprn. 

DCGLFMc for DU (42708 cpm) 

Page 5 of 5 
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Table A4-1 
List of Depleted Uranium Storage Buildings and Survey Units 

License Termination Report Addendum A 
Seneca Army Depot Activity 

Notes: 
(1) Buildings were used for receipt and storage of packaged DU ammunition (SUC- 1275). 
(2) Compiled from Seneca A m y  Depot Activity License Termination and License 

Release Plan (ANL, 2003). 
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Table A4-2 
Derived Concentration Guideline Levels 

Depleted Uranium Storage Buildings 
License Termination Report Addendum A 

Seneca Army Depot Activity 

I AlphaFloor I 

1 BetaFloor M 

I AlphaPhosw 

I BetaPhoswic 
I 

I G a m F I D I  

31647 376599 83 1 1% 2889 34384 365 3254 34749 Bldg 722 

31647 376599 126.7 7.6% 3047 36263 11265 Bldg 722 14312 47528 

Depleted 
IJranium 
Depleted 
Uranium 

:h 

>ER 

Notes: 
( I )  d p d l  OOcm’ = decays per minute per 100 square centimeters. Depleted uranium DCGL calculated using equation 4-4 of MARSSIM. Expected activity fractions for depleted 

(2) DCGL,,c based on area factor of 1 1.9 for 4 mz grid (from ANI,, 2003, for worst-case radionuclide p-2351). 
(3) Average efficiency for instrument as determined by daily function checks during survey (Appendix 4.A). 
(4) The instrument-specific DCGL, and DCGLEM, in counts per minute (cpm) are calculated using the instrument efficiency and active probe area. 
(5) The Background Corrected DCGL, and DCGbMc for each instrument i s  the sum of the DCGL and the Background Average for that instrument. 

uranium based on uranium depleted to 99.8 weight percent U-238,0.2 weight percent U-235, and 0.0006 weight percent U-234 (WHO, 2001). 
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I I 

Floor Monitor 

FIDLER 

Exposure Rate 

G M  Pancake 

Gamma Spectrometer 

I i 

916 31647 Ludlum Ludlum Alpha: 5% Alpha: 18 
Model 43-37 Model 2360 582 Beta: 18.5% Beta: 66 AlphdBeta 

taw-Energy Ricron G5 
FIDLER Bicron Analyst 126.7 15% 2817 30857 31647 

NA (" 

Gamma 
Ambient Gamma 
Exposure Rate 

__ _. __ Bicron MicroRem -_ ( 5 )  

or Ludlum Model 19 
Ludlum Ludlum 

Model 44-9 Model 3 
Alpha Spectra RSA URSA-I 

_- 2200-5000 NA AlphaJBetdGamma 15 20% ('1 

In-Situ Gamma 126.7 15% __ 31647 2817 for gross I-minute count; 
FIDLER MCA otherwise measurement-specific 

Table A4-3 
Survey Instrumentation 

Depleted Uranium Storage Buildings 
License Termination Report Addendum A 

Seneca Army Depot Activity 

83 Alpha: 41 6176 31647 Phoswich Alphaeta Ludlum Ludlum Alpha: 15% 
Model 43-1-1 Model 2224 Beta: I 1% Beta: 535 

Notes: 
I )  cm2 = square centimeters. Areas listed and used in the calculations are the active or physical probe area listed by the manufacturer, per MARSSIM Section 6.6.1 (NRC, 2000) 
2) Except where noted. the average instrument efficiency was determined from the daily function check data (refer to Appendix 4.A). 
3) dpm/100cm2 =decays per minute per 100 square centimeters. Except where noted, the minimum detectable activities (MDAs) were calculated using the procedures 

4) Gross activity DCGL, was calculated using radionuclide-specific DCGLs derived by ANL, 2003 (Appendix l.A). 

5 )  "--" = Indicates that parameter was not used or calculated for instrument. 
6) NA= not applicable. DCGLs were not applied to exposure rate or personneliequipment frisking meawrements. 
7) OM efficiency of 20% for uranium based on Table 6.4 of MARSSIM. 

outlined in MARSSN Section 6.7 (NRC, 2000). 
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3 1647 143 12 7156 7156 2415 3307 2.2 0.92 1.645 1.645 20 

3 1647 3944 1972 1972 1.25 2.3 857 1.00 1.645 1.645 14 

3 1647 3254 1627 1627 63 186 9 I .oo 1.645 I .645 14 

3 1647 9213 4607 4607 2.6 2.4 1785 1.00 1.645 1.645 14 

3 1647 34849 17425 17425 137 284 61 1 .oo 1.645 1.645 14 

Gamma FIDLER 
& Blgd 722 Background 

Alpha PH 
& Bldg 722 Background 

Beta PH 
& Bldg 722 Background 

Alpha FM 
& Bldg 722- 

Beta FM 
& Bldg 722 Background 

--------- 

1 I I I 
, I 

Table A4-4 
Total Number of Required Measurements 

Depleted Uranium Storage Buildings 
License Termination Report Addendum A 

Seneca Army Depot Activity 

Notes: 

( I )  All measurements for all survey units are combined for this evaluation. Instruments: FM = alphabeta gas proportional floor monitor; FlDLER = low-energy gamma scintillator; 

(2) d p d l  00cm2 = decays per minute per 100 square centimeters. Gross activity DCGLw for DU calculated per MARSSIM. 

(3) cpm = counts per minute. Instrument-specific DCGLw calculated per MARSSIM. Includes average background count rate. 
(4) LBGR = lower bound of gray region. Per MARSSIM, LBGR was set to 112 of the DCGL,. 

PH = alphabeta phoswich detector. 

(5) A = DCGL, - LBGR. 

(6) The standard deviation (a ) for the survey data includes all measurements collected with that instrument 

(7) N o  calculated using the larger value between the survey standard deviation and the background standard deviation. 

(8) Values of Pr are from Table 5.1 of MARSSIM using A h .  Pr is defined by MARSSIM as the probability that a random measurement from the survey unit 

(9) Values of Z( 1-0) and Z( 1 -p) (decision error percentiles) are from Table 5.2 of MARSSIM for ac/3=0.05. 
(10) N = total required number of measurements or samples (includes both survey and background areas). 

exceeds a random measurement from the background reference area by less than the DCGL, when the survey unit median is equal to the LBGR above background. 
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Table A4-5 
Summary Statistics 

Building 5 Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activitv 
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Table A4-5 
Summary Statistics 

Building 5 Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 
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Table A4-5 
Summary Statistics 

Building 5 Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

Notes: 

(1) Measurements from each survey unit were grouped by radiation type and instrument. Instruments: FM = alphalbeta 

gas proportional floor monitor; PH = a lphaheta  phoswich scintillator; FIDLER = low-energy gamma scintillator. 

(2) cpm = counts per minute. 

- 
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Table A4-6 
Summary Statistics 

Building 306 Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activitv 
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Table A4-6 
Summary Statistics 

Building 306 Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

Notes: 
(1) Measurements from each survey unit were grouped by radiation type and instrument. Instruments: FM = alphaheta 

gas proportional floor monitor; PH = alphaibeta phoswich scintillator; FIDLER = low-energy gamma scintillator. 
(2) cpm = counts per minute. 

- 
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Table A4-7 
Summary Statistics 

Building 2073 Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

Notes: 
(1) Measurements from each survey unit were grouped by radiation type and instrument. Instruments: FM = alphdbeta 

(2) cpm = counts per minute. 
gas proportional floor monitor; PH = alphdbeta phoswich scintillator; FIDLER = low-energy gamma scintillator. 
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Table A4-8 
Summary Statistics 

Building S-2084 Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

Notes: 
(1) Measurements from each survey unit were grouped by radiation type and instrument. Instruments: FM = alphaheta 

(2) cpm = counts per minute. 
gas proportional floor monitor; PH = alphaheta phoswich scintillator; FIDLER = low-energy gamma scintillator. 
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Table A4-9 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Buildings - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

I 1 1 I I 
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Table A4-9 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Buildings - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

Page 2 of 6 
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Table A4-9 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Buildings - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

I 1 
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Table A4-9 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Buildings - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

I I 
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Table A4-9 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Buildings - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

I I I I i 
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Table A4-9 
Initial Scenario A Data Reduction 

Depleted Uranium Storage Buildings - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

I I 

Notes: 
(1) Measurements from each survey unit were grouped by radiation type and instrument. Instruments: FM = alphaheta gas proportional floor monitor; PH = alphaheta phoswich scintillator; 

(2) cpm = counts per minute. Refer to Tables A4-5 through A 4 4  for complete summary statistics for each survey unit. 
(3) The reference area for the DU Storage Buildings was Building 722. Refer to Table A2-3 for complete summary statistics for the reference areas. 
(4) The instrument-specific DCGL, was calculated using the physical or active probe area in cm2 and the instrument efficiency (Table A4-2). and does not include background. 
( 5 )  Per MARSSIM Section 8 and Figure A2-1 of this addendum. 

FIDLER = low-energy gamma scintillator. 
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Table A4-10 
Wilcoxon Rank Sum Test Results 

Depleted Uranium Storage Buildings 
License Termination Report Addendum A 

Seneca Army Depot Activity 

I ISurvey Unit Meets Release 

I Criterion- 

i Criterion - 

13048 3 I7405 Reject 
I _  - -  

I Survey Unit Meets Release 

5-1 Gamma FIDLER j 85 1 120 

Reject 120 1 87362 ' 9623 ' I 
5-2 GammaFIDLER 1 20 1 . _ _ _  - - - . - - ._ i - _ _ _  ~ _ _  - 

5-7 

5-8 

5-10 

5-1 I 

5-12 

.- 

I I 

Gamma FIDLER I20 j 90069 , 9910 , Reject 

GammaFIDLER 21 120 6 8804 1 9568 Reject 

Gamma FlDLER I20 9074 3 102105 I Reject 

! I 

I ! I 

* -  

/Survey Unit Meets Release 
. -  Criterion 
'Survey Unit Meets Release 

Criterion 
Survey Unit Meets Release i 

I 
J . Criterion - -_ . -__ . - 

GammaFIDLER ; 30 I20 9410 1 10609 5 Reject Crjterion 1 

J-12 W d m I I l d T I U L C K  1 3U 8 Y41U 1 ! I U 8 4 3  , Criterion 
Survey Unit Meets Release 

l -  Survey Unit Meets Release 

1 -- , - 1 -  
5-15 GammaFIDLER 30 120 : 9410 I ' 10568 Reject Criterion-_ 

1 -  

I Criterion 5-16 GammaFlDLER [ 13 i I20 ' 8257 1 8798 I Reject 
i -  

~ j 

306- 1 

306-2 

306-3 

306-4 

306-5 

_ .  

- 

_. 

! /Survey Unit Meets Release 

Survey knit Meets Release 
, Criterion 
Survey Unit Meets Release 

GammaFIDLER j 
30 1 120 1 9410 I IO447 Reject 

GammaFIDLER 30 1 120 1 9410 I ' 10742 

GammaFIDLER j 
30 j 120 ' 9410 I , 10225 , 

Criterion - 

Reject 

Reject 
-4 - , __  - 

, 
i Criterion_ I , 

I Survey Unit Meets Release 
Criterion- - 

120 ~ 9410 1 , 101 10 Reject 

Survey Meets Release 
Criterion 

! 9410 1 10721 Reject 

Suk<y llnit Meets Release Reject Criterion 
!Survey Unit Meets Release ' 9410 1 10723 Reject CnAeria_n 
Surve) Unit Meets Release I 

Reject Criterion 
10144 12069 Reject 'Survey 5ni Meets Release 

Criterion - - 

Survey Unit Meets Release 
Criterion __ 

Survey Unit Meets Release 
I Criterion 

i 

I 
- 1  i I20 

- 1  1 30 
Gamma FIDLER 

GammaFIDLER 1 30 
- I  --30 - i _ _  

306-6 GammaFIDLER j I 120 I 9410 1 10591 

306-7 GammaFIDLER i 30 i 
t 

120 
I - i  

I 

GammaFIDLER I 30 I I20 9410 1 10810 
I I 120 , 

306-8 

-I 
306-10 GammaFIDLER * 41 j 

306-11 GamrnaFIDLER I 46 
-_- 

I20 ' 104759 ~ 12776 , Reject 

-306-12 - GammaFIDLER 1 89 120 1 133112 17893 1 Reject 

i 
, - - i _.-_- 1 _ _  

i 

Notes: 
( I )  Measurements from each survey unit were grouped by radiation type and instrument. 
(2) The Valid N for a dataset refers to the number of measurements from that dataset used in the WRS test. 
(3) The Critical Value for the WRS test was calculated per MARSSIM Appendix I. 
(4) Per MARSSIM for Scenario A, if the Sum of Reference Area Ranks is greater than the Critical Value, the Scenario A null hypothesis that the 

median survey unit measurement exceeds that in the reference area by more than the DCGL, is rejected, and the survey unit passes 
(Le., the survey unit meets the release criterion). Electronic versions of the WRS test spreadsheets (per MARSSIM Appendix 1) are available 
in the Supporting Files. 

(5) Conclusions for these survey units are based on the WRS test results, and the initial data reduction shown in Table A4-9. 
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Table A4-11 
Summary of Building Scanning Results 

Depleted Uranium Storage Buildings 
License Termination Report Addendum A 



Table A4-11 
Summary of Building Scanning Results 

Depleted Uranium Storage Buildings 
License Termination Report Addendum A 

Seneca Army Depot Activitv 
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Table A4-11 
Summary of Building Scanning Results 
Depleted Uranium Storage Buildings 

License Termination Report Addendum A 
Seneca Army Depot Activity 

1 14312 I -- - - - 

r-- 14312 , 

. No __ - - 2073 2 25 2000 I 8000 1 5040 1 776 
2073 3 I 63 1 3000 - 1  8000 1 I 5083 j -- -4p1 - - ! 14312 ! No 

No 20i4 I 34 I ~ o o b  r. i o o i _  5250 , 448 
No 

__ -- -~ 2- - _ -  _ _  
- - - __ - 1  - 

- 

__-  _ _ -  - - _  2084 3- 1 173 I iGo 1 80% 1 - - 3893 -_ 1 - _ _  788 I 14312 
2084 6 15 1 3000 I 7000 f 4933 I 458 1 14312 1 No 
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Table A 5 1  

List of Building 612 Survey Units (1’2) 

License Termination Report Addendum A 
Seneca Army Depot Activity 

I A 6 12-A 1 SUC-1275; SUC-1380 
B 612-B 1 SUC-1275; SUC-1380 
C 6 12-C 1 SUC-1275; SUC- 1380 
D 612-D 1 SUC-1275; SUC-1380 
E 6 12-E 1 SUC-1275; SUC-1380 
F 
G 
H 

612-F 1 SUC-1275; SUC-1380 
612-G 1 SUC-1275; SUC-1380 
612-H 1 SUC-1275: SUC-1380 

~ ~~ 

I r I  6 12-1 I 1 ~ 1-suc-1275;suc-1380 
J 6 12-5 1 SUC-1275; SUC-1380 

- K 612-K 1 SUC- 1 27 5 ; SUC- 1 3 80 
L 6 12-L 1 SUC-1275; SUC-I 380 
M 
N 
0 

612 

612-M I SUC- 1275; SUC-1380 
612-N 1 SUC- 1275; SUC-1380 
6 12-0 1 SUC- 1275; SUC- 1380 

P 

Q 
R 

612-P 1 SUC- 1 275; SUC- 1 3 8 0  
612-4 1 SUC- 1275; SUC- 1380 
612-R 1 SUC-1275: SUC-1380 

S 
T 
U 

~ 

612-S 1 SUC- 1275; SUC-1380 
6 12-T 1 SUC- 1275; SUC- 1380 
612-U 1 SUC- 1275: SUC-1380 

V 
W 
X 
Y 

Notes: 
(1) Buildings were used for receipt and storage of packaged DU ammunition (SUC-1275). 
(2) Compiled from Seneca Arm): Depot Activip License Termination and License 

Release Plan (ANL, 2003). 

~ ~~ 

612-V 1 SUC- 1275; SUC-1380 
612-W 1 SUC-1275; SUC-1380 
612-X 1 SUC- 1275; SUC-1380 
6 12-Y 1 SUC- 1275: SUC- 1380 
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1 I SUC-1275; SUC-1380 
AA 
BB 

612-AA 1 SUC- 1275; SUC- 1380 
6 12-BB 1 SUC-1275; SUC-1380 



I I 1 

31647 376599 582 18.2% 33522 398909 7 Blgd 2078 33529 39891 6 

31647 376599 582 33.4Yo 61518 732064 951 Blgd 2078 62469 733015 

31647 376599 126 17.7% 7058 83989 1 Blgd 2078 7059 83990 

3 1647 376599 126 24% 9570 113884 186 BIgd 2078 9756 114070 

3 1647 376599 126.7 0.75% 301 3579 321 t DFC 3512 6790 

Depleted 
Alpha Floor Monitor Uranium 

Depleted Beta Floor Monitor 
Uranium 

Alpha Handheld Depleted 
Gas Propomonal Uranium 
Beta Handheld Depleted 
Gas Proporbonal Uranium 

Depleted Gamma FIDLER 
Uranium 

- 

Table A5-2 
Derived Concentration Guideline Levels 

Building 612 
License Termination Report Addendum A 

Seneca Army Depot Activity 

I I I 

Notes: 
( I )  dpml100cm2 = decays per minute per 100 square centimeters. Depleted uranium DCGL calculated using equation 4-4 of MARSSM. Expected activity fractions for depleted 

(2) DCGLEMc based on area factor of I 1.9 for 4 mz grid (from ANL, 2003, for worst-case radionuclide [U-235]). 
(3) Average efficiency for instrument as determined by daily function checks during survey (Appendix 5.A). 
(4) The instrument-specific DCGLw and DCGLEMC in counts per minute (cpm) are calculated using the instrument efficiency and achve probe area. 
(5) The Background Corrected DCGLw and DCGLEMc for each instrument is the sum of the DCGL and the Background Average for that instrument. 
(6) DFC = daily function checks. The background average used in this calculation for the FIDLER was from the background measurements conducted as part of the daily function check 

uranium based on uranium depleted to 99.8 weight percent U-238, 0.2 weight percent U-235, and 0.0006 weight percent U-234 (WHO, 2001). 
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I 1 I 

Hand-Held 
Cas Proportional 

Floor Monitor 

FIDLER 

Exposure Rate 

GM Pancake 

I i 

1352 31647 Ludlum Ludlum Alpha: 17.7% Alpha: 1 I 
Model 43-68 Model 2360 12' Beta:24% Beta: I I5 

Ludlum Ludlum Alpha: 18.2% Alpha: 8 582 Beta: 33.4% Beta: 56 

Alphaeta  

514 31647 Alphaeta 

Low-Energy Bicron (i5 
Gamma FIDLER 

Model 43-37 Model 2360 

Bicron Analyst 126.7 0.75% 15239 166939 (" 31647 

NA (" _ _  -- No data available -- ( 6 )  __ 

Alpha/Beta/Gamma No data available _ _  -- 

Ambient Gamma 
Exposure Rate 

-- __ NA 

I I 

Table A53  
Survey Instrumentation 

Building 612 
License Termination Report Addendum A 

Seneca Army Depot Activity 

I I 
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I I I 

FIDLER - DFC bkgd ( ' I )  

Alpha HH - 2078 

Beta HH - 2078 

Alpha FM - 2078 

I 1 

- ~~~~~ ~-~ ~~ 

31647 3512 1756 I756 1270 1156 1.4 0.84 1.645 1.645 31 

31647 7059 3530 3530 1 I 2675 1.00 1.645 1.645 14 

3 1647 9570 4785 4785 45 71 68 1.00 1.645 1.645 14 

31647 33522 I676 1 16761 2 3 4883 1.00 1.645 1.645 14 

I I I I I 

Beta FM - 2078 

Table A S 4  
Total Number of Required Measurements 

Building 612 
License Termination Report Addendum A 

Seneca Army Depot Activity 

~~ 

I 
~- ~~ 

31647 61518 30759 30759 70 I82 169 1.00 1.645 1.645 14 

I I I I ! 
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Table A5-5 
Summary Statistics 

Building 612 Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 
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Table A5-5 
Summary Statistics 

Building 612 Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 
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Table AS-5 
Summary Statistics 

Building 612 Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 
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Table A5-5 
Summary Statistics 

Building 612 Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 
- 

Notes: 
(1) Measurements from each survey unit were grouped by radiation type and instrument. Instruments: FM = alphaheta 

(2) cpm = counts per minute. 

- gas proportional floor monitor; HH = alphaibeta handheld gas proportional; 
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Table AS-6 
Initial Data Reduction 

Building 612 - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 
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Table A5-6 
Initial Data Reduction 

Building 612 - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 
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Table A5-6 
Initial Data Reduction 

Building 612 - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

Perform WRS Test for 

- yes  __ _. 4 ._._ Yes 

Yes Perform WRS Test for Yes Yes 
- _  Yes Yes 

1 2 1 0 7058 - - _ _  - Alpha HH 
Beta HH 129 ' 

Beta FM 880 
612-L -GammaFIDLER 2479 1 3469 

Yes Alpha --- HH 

__ Yes _ _  Yes - - . _  627 Beta HH 612-M 

Yes Yes 61 2-M Alpha FM 4 12 7 1 33522 
61518 855 933 - __ 951 Beta FM 

Yes No 301 612-M Gamma FDLER 2440 4229 321 I 1650 1 

7058 Yes Yes 612-N Alpha _ _ _  HH .. 

Yes Yes Perform WRS Test for 
186 99 Y570 612-N Beta HH 

Yes I FIDLER Data Set 
33522 6 12-N Alpha FM 

- Yes Yes 61518 -- Beta FM 

Yes No 612-N Gamma F D E E  2338 
612-0 AlphaHH 

I Yes 
- _ _  Perform WRS Test for 

9570 Yes 6 12-0 Beta HH 
Yes 33522 

- Yes - _  6 12-0 Beta F M  

Yes No 301 612-0 GammaFlDLER 2373 I 3704 321 1 1650 , 

612-L 

-. . Yes 

301 Yes N O  

9570 
33522 
61518 

99 _ _  ___ 186 -_ - - . 

7 I ~ _ _  - 

1 _ _  -_ 0 -_ + _.- - 7058 . i 86 _ _  99 95 70 

-- -- j . .  . __ i i ?  - - .- - - - - - -- --- - - 612-L-- -- - - 

FIDLER Data Set - - - -- -AI--- - 6 - - . .-- - ._ - 

l -  922 95 i 628 
321 1 1650 

- I - 6 1 2 - ~  -- - - - Alpha - FM - 4 
6 12-L 

_ 

Yes . - - '  x - -  - -  - -  - I 5 __ - . _- 612-M 

Perform WRS Test for 
FIDLER Data Set 

. _. 
1 1 4  - - -  I- - - - 

- -  

628 Yes - _  - Yes . 

0 --- - -I_ 

612-M 

___- 2 ~ _ -  .. - - - -  - --- - 
1 

- 7 .  .-- 1 6 - 
23 1 124-- 

8 -  

Yes - - 4 6 '  7 1 
- -  926 95 I ~ I_ 628 - 882 -- - 

1 5 1 0 
1 I9 194 186 99 

4 7 I 

-- - -  - _ -  - -. 612-N 

321 1 1650 301 3650 I 

- 7058 Yes Yes 
- 

Yes -1 FIDLER Data Set , - - -  - -  __ 6 12-0 Alpha FM 2 

Yes -4 - . .-_ - 1  

6isis - - _ _  910 951- 628 - -  - 1-- 850 -- j _  I 
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Table A5-6 
Initial Data Reduction 

Building 612 - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

Perform WRS Test for 
- - --_ .. 

: FIDLER Data Set 

-' Perform WRS Test for 
j FIDLER Data Set 

Perform WRS Test for 
FTDLER Data Set 

Perform WRS Test for 

- Perform WRS Test for 
FIDLER Data Set 
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Table A5-6 
Initial Data Reduction 

Building 612 - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

-"-l - -  q Perform WRS Test for 
FIDLER Data Set 

-. FIDLER Data Set 

- -- .- .. - 
1 Perform WRS Test for 

-- 4 FIDLERDataSet 

Perform WRS Test for 
FIDLER Data Set 

Perform WRS Test for 
FIDLER Data Set -__ - - I - - --- - -- - 
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Table A5-6 
Initial Data Reduction 

Building 612 - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

Notes: 
(1) Measurements fmm each survey unit were grouped by radiation type and instrument. Instruments: FM = alphalbeta gas proportional floor monitor; HH = alphabeta gas proportional hand-held; 

(2) cpm = counts per minute. Refer to Table AS-5 for complete summary statistics for each survey unit. 
(3) The reference area for the Building 612 was Building 2078. Refer to Table A2-3 for complete summary statistics for the reference areas. 

(4) The instrument-specific DCGLw was calculated using the physical or active probe area in em2 and the instrument efficiency (Table AS-2), and does not include background. 
( 5 )  Per MARSSIM Section 8 and Figure A2-1 of this addendum. 

FIDLER = low-energy gamma scintillator. 
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Table AS-7 
Wilcoxon Rank Sum Test Results 

Building 612 - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

I i j Survey unit meets release 

1 beta measurements 
22307 ~ 17275 I Accept ! cntenon based on alpha and 

Reject Survey unit meets release 

I 22 1 40 ~ 1371 8 1 839 I Accept cntenon based on alpha and 

1 37 I 40 Reject 1 Survey unit meets release 

i 13 1 40 11596 8255 Accept cntenon based on alpha and 1 
1 I Survey unit meets release 

18 40 i 12779 843 Accept I cntenon based on alpha and 
t I 

40 1 1371.8 ' 839 Accept , cntenon based on alpha and 

I I 
59 1 40 Gamma 1 

Gamma I 
1 FIDLER 1 

I Gamma ' 
, FIDLER j I 

612-A 

, 
i 

I criterion 5123 1 
i I 1 Survey unit meets release I 

I 1 beta measurements 

40 I 41441 
142 i 6 12-AA 

I FIDLER i 

Gamma 

612-B I 

I 
l 1721 3 1968.5 

criterion 
612-BB 1 

I FIDLER I 

I 
I , I 

I Survey unit meets release Gamma 
FIDLER 

I i I I I beta measurements 
612-C 

I 

612-D i Gamma ! 
I beta measurements 

Suney  unit meets release 

1 FIDLER I J 
I 

FIDLER 1 I 

I 
612-E Gamma 22 

I I I beta measurements 
i I Survey unit meets release 

I 
1 I 

I883 7 , 1147.5 Accept 1 cntenon based on alpha and 
l 

a beta measurements , 44 I 40 I 
I Gamma 
i FIDLER 1 6 12-F 

I 

612-G ' 
I Survey unit meets release 

beta measurements 
Survey unit meets release 

cntenon based on alpha and 
beta measurements 

Survey unit meets release 

beta measurements 

9 40 1 1063.7 ' 983 Accept cnterion based on alpha and 

I 
I j I FIDLER I 

Accept 
I 

612-H ; camma i 9 i  40 ! 10637 j 957 1 
, 
I , 

I i FIDLER 1 
I 

! 

I 12307 1071 5 Accept , cntenon based on alpha and 
I 

I 
I I I Survey unit meets release 

830 , Accept cntenon based on alpha and 
1 

I Survey unit meets release I 

I I criterion 
Survey unit meets release 

criterion 
Survey unit meets release 

I I criterion 
; Survey unit meets release 

I I criterion 
I Survey unit meets release 

I I criterion 
Survey unit meets release 

criterion 

I 

40 
i I6  I 

612-1 ' j 
FIDLER 1 

I Gamma j 1 FIDLER 

/ FIDLER 1 
1 Gamma 
i FIDLER 1 
! Gamma 1 

FIDLER 
Gamma ~ ' FIDLER , 

I Gamma ~ ' FIDLER , 
' Gamma 1 ' FIDLER 

! 

17 i 40 I 1254.3 
1 beta measurements 

612-5 

I 

32 i 40 1 1605.2 j 1765 Reject I 612-K Gamma 

40 j 1535.3 16685 \ Reject 29 

232 j 40 ! 6215 8 7909 Reject 

Reject 37 40 ' 1721 3 ' 2019 ' 
' I698 1 ' 1994 I Reject 

41 40 ~ 1814.1 2156 , Reject 

I t 
612-L 

I 
612-M 

I 
1 

i 6 12-N 
1 

40 36 j 612-0 
I I I 

612-P 
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Table AS-7 
Wilcoxon Rank Sum Test Results 

Building 612 - Direct Measurements 
License Termination Report Addendum A 

Seneca Army Depot Activity 

Survey unit meets release 40 1 18141 I 21005 Reject 

37 40 ; 1721 3 ' , 1797 Reject 

35 1 40 1674 9 1977 Reject 

I 1698.1 20085 Reject 
1 criterion 

Survey unit meets release 
criterion 

95 i 40 j 3061 4 ' 4024 1 Reject 

Survey unit meets release 
criterion 

117 I 40 j 35683 1 4819.5 1 Reject 

I ' Survey unit meets release 1 103 40 1 3245.8 1 4205 5 Reject 
criterion 

I Survey unit meets release 107 40 33379 1 42385 Reject 

I Survey unit meets release 
I criterion 

146 40 4236.3 5755 5 1 Reject 

Survey unit meets release 93 40 1 30153 ' 3922 ' Reject I FIDLER 1 criterion 

1 Gamma 1 41 

a Gamma 
I FLDLER i , Gamma 

[ Gamma 

1 Gamma 
I FIDLER 1 
, Gamma 1 

FIDLER 
i Gamma 
1 FIDLER , 
, Gamma ' 
' Gamma 1 

612-y 1 FIDLER 1 
Gamma I 612-2 

, 
612-Q ' FIDLER I I criterion 

criterion 

I 

f Survey unit meets release 

1 Survey unit meets release 
, 612-R I 

1 

612-s FIDLER 1 I criterion 
I I I , j Survey unit meets release 

I 36 ~ 40 
I FIDLER 1 I 

6 12-T 

612-U 

612-V 
I ! 

612-W 

, FIDLER 1 I criterion 
612-X 

$ 

I 

, I 

Notes 
(1) Measurements from each survey unit were grouped by radiation type and instrument 
(2) The Valid N for a dataset refers to the number of measurements from that dataset used in the WRS test 
(3) The Cntical Value for the WRS test was calculated per MARSSIM Appendix I 
(4) Per MARSSIM for Scenano A, if the Sum of Reference Area Ranks IS greater than the Cntical Value, the Scenano A null hypothesis 

that the median survey unit measurement exceeds that in the reference area by more than the DCGLw IS  rejected, and the survey unit 
passes (I  e , the survey unit meets the release cntenon) 

( 5 )  Conclusions for these survey umts are based on the WRS test results, and the initial data reduction shown in Table AS-6 
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Table AS-8 
Survey Units with Measurements Exceeding DCGLEMc 

Building 612 
License Termination Report Addendum A 

Seneca Army Depot Activity 

I I 

Notes: 
(1) cprn = counts per minute. Complete survey data is presented in Appendix 5.C. 
( 2 )  Background corrected DCGLEMc from Table A5-2. 
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Seneca Army Depot Activity 
License Termination Report Addendum 

Attachment 1 

Correspondence from NRC Staff 
September and October 2005 



Docket No. 04008526 
Control No. 1351 63 

Stephen M. Absolom 
Installation Manager 
Caretaker Office 
Seneca Army Depot Activity 
5786 State Route 96 
P.O. Box 9 
Romulus, NY 14541 -0009 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION I 
475 ALLENDALE ROAD 

KING OF PRUSSIA, PENNSYLVANIA 19406-1415 

September 7, 2005 

License No. SUC-1275 

SUBJECT: SENECA ARMY DEPOT ACTIVITY, REQUEST FOR ADDITIONAL 
INFORMATION CONCERNING APPLICATION FOR AMENDMENT TO 
LICENSE, CONTROL NO. 1351 63 

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 I 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 Decommissionins Guidance, Volume 2, Characterization, 
Survey, and Determination of Radiological Criteria, Section 2.4 states that: 

I‘... 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 6 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 
Caretaker Off ice 

2 

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 I Office and refer to Mail 
Control No. 1351 63. If you have any technical questions regarding this letter, please call me at 
(610) 337-521 4. 

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 

cc: 
John Cleary, Radiation Safety Officer 
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- Hackett, John 
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From: Hackett, John 

~ Sent: Wednesday, October 19, 2005 8:28 AM 

To: 
- cc: 

'Stephen Absolom'; 'john.f.cleary@us.army.mil'; 'Tom Enroth (E-mail)' 

'Picel, Kurt C.'; Travers, Jacqueline; 'James Kottan'; Kadlubak, Kathleen 
Subject: Summary of Conference Call with NRC 10-18-05 

To all, - 

Attached is a summary of our conference call this morning regarding License Termination at the Seneca Army 
Depot. 

Attendees: 

Jackie Travers/John Hackett -Parsons 

Tom Enroth/John Cleary -Seneca 

Kurt Picel - ANL 

Jim Kottan/Dave Everhart - NRC 

The following was discussed (Conclusions from the discussion are shown in red) 

1 .  Use of Scenario A:  

Regarding the re-submittal, the Army asked what the NRC would like to see. Spreadsheets will be generated to 
show the data comparison per MARSSIM Appendix I. Parsons could submit electronic copies, hard copies, 
examples or a summary. .VRC requested electronic copies ortd uddirionol explarintorj text os oddendiim to originnl report I t  ivrll 
tior he )iecessut*) io resuhmif the whole reporr 

The Army wanted to confirm that the use of measurement units of cpm for the data comparison was 
acceptable. I kr of coimt.y per miriirte is ncceptnbte. 

The Army discussed how to handle the data in survey areas where a small number of measurements come from 
one instrument compared to the background data set. For example, if there were 10 alpha locations and 3 of 
these locations were from the floor monitor and 7 from the phoswich. Could the data be compared directly to 
the DCGL rather than using the WRS test? Comparison direcfb wilh L X Z L  in these circiinuinnces is ok. Ifiising ihe WRS test is 
necessury (i. e. somri duru points exceed the L l m L ) ,  uI1 dphn datu would need 10 be puf in cornparuble iitiif.s,fiir o comparison wilh 
background data. 

2. The Army asked if there were any Issues with previous requests for information? A'RC: indiculed it i~us a safe 
assiiniption rhnt [here were t i o  issues wilh previous coinrnenr:'res~onse. 

3. The Army asked if the use of a gross surface activity DCGL for depleted uranium was acceptable, .\l<('/ndicared 
(hot we OJDI.' DCGL lis(& on Tuhle 2. I of the rcpor~ kt us occeptuhlr 

4. The results of Building 61 2 were discussed. Using FIDLER efficiencies available from source checks done during 
that survey, 10 survey units did not pass using the gamma measurements under a Scenario A comparison. 
However, they do for alpha and beta. Can we rely upon alpha/beta to demonstrate those survey units pass? 

11/14/2005 
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Please feel free to contact me should you have any questions. 

John R. Hackett, P.E. 
PARSONS 
1700 Broadway, Suite 900 
Denver, CO 80290 

- (303) 764-8774 office 
(720) 284-9495 cell 
(303) 83 1-8208 fax 

- 

11/14/2005 



Seneca Army Depot Activity 
License Termination Report Addendum 

Attachment 2 

Instrument Function Check Data from DU Igloo and DU Building Surveys 

(Supersedes Appendices 3.A and 4.A) 



FIDLER A983P 
Parameter Being Tracked Am-241 Source Data 

Instrument Type Ratemeter 
Model Number Analyst 
Manufacturer Bicron 
Serial Number A983P 

Electronics 

hstrument Type FIDLER 
Model Number G5 
Manufacturer Bicron 
Serial Number A3940 
Geometry Jig 
ROI 

Detector 

Count Data 2Sigma 3Sigma 
Mean= 40172.95 High 46308.01 49375.54 
STDEV= 3067.529 Low 34037.9 30970.37 

Avg. Efficiency 
6.6% 

I I I I I 

G5 A983P 
+Sigma 

Control Chart --Wn Simn 
55000 1 
50000 

45000 

2 40000 

$ 35000 
2 30000 
u 

25000 

20000 

h 

v 

5 I O  15 20 25 0 

Count Number 

Background 

IO 15 20 25 
Count Number 

0 5 

:heck in evenii 

d of program 
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FIDLER A978P 
Parameter Being Tracked Am-241 Source Data 

Instrument Type Ratemeter 
Model Number Analyst 
Manufacturer Bicmn 
Serial Number A95 1 P 

Instrument Type FIDLER 
Model Number G5 
Manufacturer Bicron 
Serial Number A3654  
Geometry Jig 
ROI 

Electronics 

Detector 

Count Data 2Sigma 3Sigma 
Mean= 52879.25 High 55192.09 56348.5 
STDEV= 1156.418 Low 50566.41 49410 

Avg. Efiicienc 
8.7% 

Am-241 

+verage + Sigma 

G5 A978P 
Control Chart 

56000 

55000 
" X r. K 

h 

54000 

2 53000 

0 

Q, 

v 

51000 

50000 
0 1 2 3 4 5 

Count Number 
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FIDLER A974P 
ParMelcr Bcmg Trackad Am-241 Sowcc Dam I 

0 20 40 60 80 100 

Count Number 

Background 1 

0 
80 100 20 40 60 

Counl Number 



FlDLER A974P 
P P M M  Being Tmkcd Am241 Source Dau 

I n s O u n m t ~  R m m  
ModclNwnbcr Anrlysr 
M u v l k l v m  Bin00 
Smzl Numbcr A974P 

Inrmunml Type FlDLER 

Elccmmicr 

Dc(ecl3r 

Model Nu& G5 
MIluflclvm Bicmn 
S a d  N& A381Q 

ROI 
Gcomcv J ig  

Covnr Dau 2Sigrm I S i g m  
M a =  38464 41 High 43869 14 46571 5 
STDEV= 2702 357 Low 3105971 30357 36 

AvgEfficimq 1 
0 20 40 60 6 3% 

I 
Am241 

I I 1 Count Number ! 

-1 I 

32000 C G  

80 100 



FlDLER A978P 
Paramen Bcing Trrkcd Am-24 I Sowcc Data 

EkCbo"in; 
RaVmelcr 
A J U b S l  
B m n  
A978P 

FlDLER 
GS 
BlaO" 
A379Q 
JW 

Lklccmr 

Counl Data 2signn 3sigrm 
M a =  5233034 Hlgh 5889296 6217427 .~~ 

G5 A978P 
Control Chart 
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MicroRem C251A 
Parameter Being Trackec Cs-137 Source Data 

Electronics 
- Instrwnent Type NA 

Model Number NA 
Manufacturer NA 
Serial Number NA 

Detector - 
Instrument Type 
Model Number MicroRem 
Manufacturer Bicron 
Serial Number C251A 
Geometry Contact 
ROI 

Exposure Ratemeter (1x1 inch NaI) 

2Sigma 3Sigma Count Data 
Mean= 400.9804 High 420.7833 430.6848 
STDEV= 9.901475 Low 381.1774 371.276 

460 - 
P 440 d 4 2 0  - - 
z 400 

e 380 

4 360 

340 

I 

0 20 4 0  60 80 100 120 

Count Number 

__ 

change 

i 

d 
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MicroRem C251A 
Parameter Being Trackec Cs- I37 Source Data 

Instrument Type NA 
Model Number NA 
Manufacturer NA 
Serial Number NA 

Instrument Type 
Model Number MicroRem 
Manufacturer Bicmn 
Serial Number C251A 
Geometry Contact 
ROI 

Electronics 

Detector 
Exposure Ratemeter(lx1 inch NaI) 

Count Data 2 Sigma 3 Sigma 
Mean= 400.9804 High 420.7833 430.6848 
STDEV= 9.901475 Low 381.1774 371.276 

uRemC251A 1 - + T ~ - ~ ~ ~  
Control Chart n v e r a g e  

460 + Sigma 

360 

340 

0 20 40 60 80 100 120 

Count Number 
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MicroRem C251A 
Parameter Being Trackec 13-137 Source Data 

Instrument Type NA 
Model Number NA 
Manufacturer NA 
Serial Number NA 

lnsaument Type 
Model Number MicroRem 
Manufacturer Bicron 
Serial Number C25 I A 
Geomehy Contact 
ROI 

Electronics 

Detector 
Exposure Ratemeter(Ix1 inch Nal) 

Count Data 2 Sigma 3 Sigma 
hlean= 400.9801 High 420.7833 430.6848 
STDEV= 9.901475 Law 381.1774 371.276 

460 

k 440 

3 420 

E 
2 380 
2 

- 
2 

5 400 
v 

3 40 
0 20 40 60 8 0  100 I20 

Count Number 

E nd 01 -Program 
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MicroRem C252A 
Parameter Being Tracker Cs- 137 Source Data 

Inslrument Type NA 
Model Number NA 
Manufacturer NA 
Serial Number NA 

lnmument Type 
Model Number m i a o  rem 
Manufacturer Bicron 
Serial Number C252A 
Geomeby Contact 
ROI 

Count Data 2 Sigma 3 Sigma 

Electronics 

Detector 
Exposure Ratemeter (1x1 NaI detector) 

Count Number Mean= 517.1053 High 651.2216 718.2798 
S?DEV= 67.05818 Low 382.9889 315.9307 

gh Taken out of senice. 
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Model 19 33054 
Parameter Being Tracked Cs-137 Source Data 

Instrument Type NA 
NA Model Number 
NA Manufacturer 
NA Serial Number 

Electronics 

Detcctor 
hwbment Type 
Model Number Model 19 
Manufacturer Ludlum 
Serial Number 33054 
Geometry Contact 
ROI 

Exposure Ratemeter (1x1 inch Nal) 

Count Data 2 Sigma 3 S i W  
Mean= 161.9792 High 190.1685 204.2631 
STDEV= 14.09465 Low 133.7899 119.6952 

-- - _ _ _  

20 40 0 

Count Number 

uRem C252A 
Control Chart 

200 

180 

= 160 I 
5 140 

A 

3 



Model 19 33054 
Parameter Being Tracked Cs- I 3 7  Source Data 

Inshunlent Type NA 
Model Number NA 
Manufacturer NA 
Serial Number NA 

hsrmment Type 
Model Number Model 19 
Manufacturer Ludlum 
Serial Number 33054 
Geometry Contact 
ROI 

Electronics 

Detector 
Exposure Ratemeter (Ix I inch NaI) 

Count Data 2 Sigma 3 Sigma 
Mean= 161.9792 High 190.1685 204.2631 
STDEW 14.09465 Low 133.7899 119.6952 0 20 40 

Count Number 



GM 60860 
Parameter Being Tracked Cs-137 Source Data 

Instrument Type Ratemeter 
Model Number 3 
Manufacturer LUdlWn 
Serial Number 60860 

lnsuument Type GM Pancake Probe 
Model Number 44-9 
Manufacturer Ludlum 
Serial Number Not recorded 
Geonieby Contact, active side out 
ROI 

Electronics 

Detector 

Count Data 2 Sigma 3 Sigma 
Mean= 5537.037 High 6575.581 7094.853 
STDEV= 519.2721 LOW 4498.493 3979.221 

GM 60860 
Control Chart - 7000 

& 6000 
!2 
2 5000 
0 * 

I 9 4000 

3000 

0 50 100 150 

Count Number 

Avg. Efficiency 
0.3% 

cs-137 
I I I 
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GM 60860 
Parameter Being Tracked Cs-137 Source Data 

hsrmmcnt Type Ratemeter 
Model Number 3 
Manufactum 
Serial Number 60860 

Instrument Type GM Pancake Probe 

Elecbonics 

LudIum 

Detector 

Model Number 44-9 
Manufacturer Ludlum 
Serial Number Not recorded 
Geometry Contact. active side out 
ROI 

Count Data 2 Sigma 3 S i p  
Mean= 5537.037 High 6575.581 7094.853 
STDEV= 519.2721 Low 4498.493 3979.221 

I50 

GM 60860 
Control Chart - 7000 a 

P 

0)  

z 6000 

2 5000 

3 4000 

3000 

* 

0 50 IO0 

Count Number 
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GM 60860 
Parameter Being Tracked Cs-137 Source Data 

Inshunlent Type Ratemeter 
Model Number 3 
Manufacturer L u d l m  
Serial Number 60860 

hsbument Type GM Pancake Probe 
Model Number 44-9 
blanufacturer Ludlum 
Serial Number Not recorded 
Georneey Contact, active side out 
R01 

Elecaonics 

Detector 

Count Data 2 Sigma 3 Sigma 
Mean= 5537.037 High 6575.581 7094.853 
STDEV= 519.2721 Low 4498.493 3979.221 

Control Chart 

Avg. Efficiency 
0.3% 

--h SlWn.  

---y-n Swnnl 

GM 60860 

0) c 

2 . .  

6000 

5000 

4000 
- 
0 

0 3000 ! '  I I 

0 50 100 150 

Count Number 

1 
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GM 61390 
Parameter Being Tracked 0 - 1 3 7  Source Data 

Instrument Type Ratemeter 
Model Number 3 
Manufacturer Ludlum 
Serial Number 61390 

Instrument Type GM Pancake Probe 
Model Number 44-9 
Manufacturer Ludlum 
Serial Number PRO19247 

Electronics 

Detector 

Geoniehy Contact, active side out 
ROI 

Count Data 2Sigma 3 Sigma 
Mean= 6000 High 6000 6000 
STDEV= 0 Low 6000 6000 

GM 61390 
Control Chart 

I 

fi Count Number 

Avg ERiclency 
0 4% 
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GM 61390 
Parameter Being Tracked 0 - 1 3 7  Source Data 

Instrument Type Ratemeter 
Model Number 3 
Manufacturer Ludlum 
S e n d  Number 61390 

Instrument Type GM Pancake Probe 

Electrorucs 

Detector 

Model Number 44-9 
Manufacturer Ludlum 
Serial Number PRO19247 
Geometq Contact, actne side out 
ROI 

Count Data 2Sigma 3Sigma 
Mean= 6000 High 6000 6000 
STDEV= 0 LO\% 6000 6000 

Page I7 o f  27 

GM 61390 

__ -_ _ _  

__ ---_ __ 

50 100 I50 
Count Number 

0 



GM 61390 
Parameter Being Tracked (3-137 Source Data 

Instrument Type Ratemeter 
Model Number 3 
Manufacturer Ludlum 
Serial Number 61390 

Instrument Type GM Pancake Probe 
Model Number 44-9 
Manufacturer Ludlum 
Serial Number PRO19247 
Geometry Contact, active side out 
ROI 

Electronics 

Detector 

Count Data 2 Sigma 3 Sigma 
Mean= 6000 High 6000 6000 
STDEV= 0 Lo\v 6000 6000 

GM 61390 
Control Chart 

6000 ---- --I 

0 50 100 150 

Count Number 

Avg Efficiency 
0 4% 

o f  program 
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Floor Monitor 138256 
Parameter Being Tracku Tc-99 Beta and Th-230 Alpha Source Data 

lnsmrment Type Ratemeter 
Model Number 2360 
Manufacturer LUdlUm 
Serial Number 138256 

lnsmrment Type 
Model Number 43-37 
Manufacturer Ludlum 
Serial Number Not recorded 

ROI 

Electronics 

Detector 
Gas Proportional Floor Monitor 

Geometry centn of probe. 1 m 

Count Data 
~ h - 2 3 0  rc-w 
Alpha Beta I 

Mean= 452.2881 2133.424 
STDEV- 104.3895 116.2237 

FM 138256 Th-230 
Control  Chart 

I -  
I >" = 650 4 

5 550 
Q 450 
5 350 
$ 250 

- 

0 20 40 60 

Count Number 

FM 138256 Tc-99 
Control Chart 

2450 
T%<n - L 2250 
2150 

3 2050 
2 1950 - 
8 1850- 

I' Y 

1750 - , 
."._1 , 

0 20 40 60 

Counl Number 

Avg. Efficiency 
Beta Alpha 

I R 5"/n A no/" Tc 99 Th-230 

low 
low 

:placed 

/purge 
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Floor Monitor 138256 
Parameter Being Trackec Tc-99 Beta and Th-230 Alpha Source Data 

Instrument Type Ratmeter 
Model Number 2360 
Manufacturo Ludlum 
Serial Number 138256 

Instrument Type 
Model Number 43-37 
Manufacturer Ludlum 
Sm'al Number Not recorded 
Geometry Center ofprobe. I an 
ROI 

Electronics 

Detector 
Gas Proportional Floor Monitor 

Count Data 
Th-230 Tc-99 
AlDha Beta I Alpha 

I I I I 

FM 138256 Th-230 
Control Chart 

750 

2 650 

8 550 
4 450 

5 350 

v 

: 250 

so 
0 20 Count Number 40 60 

FM 138256 Tc-99 

2450 
2350 - g 2250 
2150 

3 2050 

5 1950 
8 1850 

1650 1750 - 
0 20 40 60 

Count Number 

Avg. Efficiency 
Beta Aluha 
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Phoswich 119803 
Paramcrcr Being Trackcc Tc-99 Bcla and Th-230 Alpha Source Data 

lnstrumcnt Typc Ratcmctcr 

Model N u m b  2224 
Manufacturer Ludlum 
Serial Numbcr I19803 

Insmumt Typc Phoswich 
Model N u m b  43-1-1 
Manufactum Ludlum 
Serial Numbcr PR166008 
Geometry Jig, I cm 
ROI 

Electronics 

DCtCctOI 

Mean= 141 1 392 1259 536 
STDEV- 46S6907 6454215 

I I 

1504 53 1388 62 hi& cutoff (+2 Sigma) 
1318254 1130452 lowcutoff(-2Sigma) 

I I 

Count Data 
n-un T ~ - W  
Alpha Bcia I *Ipha 

PH 119803 Th-230 
Control Chart 

1550 I I I 

1250 
0 50 100 

Count Number 

PE 119803 Tc-99 

I650 

1550 
1450 

2 1350 

5 I250 

1150 
V 

1050 

950 

- 
E 

0 50 I on 
Count Number 

Avg Efficiency 
Bcta Aloha 

Tc-99 Th-230 109% 14 92% 

Myla 'replaced 

:kin mming 
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Phoswich 119803 
P m c t c r  Bang Trackec Tc-99 Baa and Th-230 Alpha Source Data 

Insaument Typc Ratcmetcr 
Model Number 2224 
Manufacturer h d l u m  
Smal N u m k r  119803 

InsmMent Typc Phmwch 
Modcl Numbcr 43-1-1 
Manufacturer Ludlum 
Send Number PR166008 
hew Jig, I cm 
ROI 

E l m i c e  

Detector 

Count Data 
Th-230 Tc-99 

I I I I 

PH 119803 Th-230 y] Control Chart --hap 

f 1300 
1250 4- 

0 50 100 

Count Number I 
1 b50 

1550 

1450 

p 1350 

- 
- + 1250 

; 1150 u 
IO50 

950 

- 

PI3 119803 Tc-99 
Control Chart 

h 

0 50 100 

Count Number 

Avg Efficiency 
Beta Alpha 

nyla '+red 

Page 22 of 27 



Phoswich 119803 
Paramctn Being Track% Tc-99 Beta and Th-230 Alpha Sourcc Data 

lnsvumcnt T y p  Ratmaer 
Model Numbcr 2124 
Manufactum Ludlum 
Serial Number I19803 

I n s r m m t  T w  Phoswich 
Model Numbcr 43-1-1 
Manufactum Ludlum 
Scrial Number PR I66008 
Geometry Jig, I cm 
ROI 

Electronics 

Dncftor 

Count Data 
Th-230 Tc-99 
~ l p h ~  Beta Alpha Beta 

 can- 1 4 1 i  392 1259 536 
STDEW 46 56907 64 54215 

TLW 

I I 

Control Chart 
1550 -I I L 2 ?  - 
I500 

5 1450 

2 1400 

5 1350 

6 1300 
1250 /I 

0 50 100 

Count Number 

PH 119803 Tc-99 

I650 

I550 

5 1450 
2 1350 a I250 
P I150 
U 

1050 

950 

- - 

0 50 100 

Count Number 

Avg Efficiency 
Beta Alpha 
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Phoswich I19803 
Panman. Being Trackcc Tc-99 Beta and 7h-230 Alpha Source Data 

l n s m m t  Typc Ratcmercr 
Model Number 2224 
Manufactum Ludlum 
Smal N u m k  I19803 

Insmmmt Type Phoswich 
Model N u m k r  43-1-1 
Manufaam Ludlum 
Serial Number PR166W8 
emmy Jig, I cm 
R01 

EIKUO~ICS 

Detector 

Count Data 

Alpha Beta W-230 Tc-99 
Alpha Baa 

Mean= 1411 392 1259 536 1504 53 1388 62 high cutoff (+2 Sigma) 
STDEV- 4656907 ~ 5 4 2 1 5 1  1318254 1130452 IowcutoR~-ZSigma) 

PH 119803 Th-230 
Control Chart 

1550 , ,  1 
-snn - g 1500 * 1450 

3 1400 

1350 

6 1300 

0) 

3 

1250 4 I 

0 50 100 

Count Number 

1650 

I550 

$ 1450 
3 1350 
5 1250 
V 

- 
- 
2 1150 

I050 

950 

PA 119803 Tc-99 
Control Chart 

it---.- 

0 50 100 

Count Number 

- 

Avg Effciency 
Baa Alvha 

Th-230 109% 1492% 

End of p-agram 
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Phoswich 119815 
Paramctn Being Tracked Tc-99 Beta and Th-230 Alpha Source Dam 

Imtnunent Typ Raicmeter 
Model Number 2224 
Manufacturer Ludlum 
Serial Number 119815 

InslrumcntTyp Phonnch 
Model Numbn 43-1-1 
Manufacturer Ludlum 
Scnal Number PR155183 
(immctry Jig. I cm 
ROI 

Electronics 

Detector 

Count Data 
Th-230 Tc-99 
Alpha Befa I 

PH 119815 Th-230 
Control Chart 

1700 5 1600 

$! IS00 
1400 

2 1300 
1200 

Y 

.a 
E 

0 20 40 60 

Count Number 
MCNF 1476 951 15% 242 
STDEV= 8997471 74 21495 

I I 

PH I19815 Tc-99 

1800 

p 1700 
n 2. 1600 

3 1500 - 
1400 

6 1300 

I200 

0 20 40 60 
Count Number 

Avg Efticimcy 
k t a  Alpha 

I I 

IYlaI Rplaced 

llaI I repaired 
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Phoswich 119815 
Paramefn Being Tracked Tc-99 Beta and TI-230 Alpha Source Data 

Instrument Type Raterneicr 
Modcl Numba 2224 
Manufacturer Ludlum 
Serial Number 119815 

I n s m a t  Type Phoswich 
Modcl Number 43-1-1 
Manufachlrcr Ludlum 
Serial Number PR155183 
Gcomeuy Jig. I cm 
ROI 

Electronics 

Detector 

Count Data 
TI-230 Tc-99 
Alpha 

PH 119815 Th-230 
Control Chart - 1700 

E 8 1600 

4 1500 

5 1400 

5 1300 

1200 

- 
e 

0 20 40 60 

Count Number 
- - - - .  

STDEW 8997471 74 214951 1297001 1447 812 low cutoll(-2 Sigma) 

I I I I I 

PH 119815 Tc-99 
Control Chart 

I800 

p 1700 

E 1600 
Y 2 I500 

2 1400 

6 1300 

I200 

- 

0 20 40 60 

Count Number 

Avg Efficiency 
Beta Aloha 

nd of use 
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SOURCES USED 
Serial # Radionuclide Half-life Unit Activity (uCi>Activity (dpm) 

8921 Am-24 1 433 yr 0.273 606060 
1842-94 Th-230 7.54E+04 0.00426 9457.2 

1844-94 cs- 137 30 yr 0.733 1627260 
1843-94 Tc-99 2.13E+05 yr 0.0052 11544 



- ’- From : SENECA CARETAKER OFF ICE 6078641362 11/07/2005 1259 #001 P.005/007 

C.U.IBRATZON RESULTS 

Isotope S / N  Emission Rate (2  pi geometry) Activity 

(Sources Included in .DNS-9, S/N L8681) 

230Th 1842-94 4,728 alphas /minute 

T C  1843-94 5,772 betas I minute 99 

l3’CS 1844-94 --------- 

24‘Am 8921 303,391 alphas / minute 

Calibration Report No. L868 1 / 892 1 
Page 1 of 2 
Date, 4 June 1999 

0.004 uCi 

0.005 uCi 

0.733 uCi 

0.273 uCi 
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