
 
 

788 Sonne Drive • Annapolis, MD  21401 • 410-266-9174 
 
 
 

Final Status Survey Report 
DNSC, Binghamton Depot, Binghamton, NY 

 

 
 

 
 
 
 
 

September 2006 
 



                                                                                                            Binghamton Depot FSSR 
 

i 

 
Glossary of Terms, Acronyms and Abbreviations 

 
αdm alpha decays per minute 
CEDE Committed Effective Dose Equivalent 
CHESNUC Chesapeake Nuclear Services, Inc. 
CHPPM US Army Center for Health Promotion and Preventive Medicine 
cm2 square centimeter 
cpm counts per minute 
DandD NRC Dose Modeling Code, Version 2.1. 
DCGL Derived Concentration Guideline Level 
DLA Defense Logistic Agency 
DNSC Defense National Stockpile Center  
DoD Department of Defense 
dpm disintegrations per minute 
DQO data quality objective 
EPA Environmental Protection Agency 
FSS final status survey 
ft2 square feet 
GSA General Services Administration 
HSA historical site assessment 
in2 square inches 
LBGR lower bound of the gray region 
m2 square meter 
MARSSIM Multi-Agency Radiation Survey and Site Investigation Manual 
MDA  minimum detectable activity 
MDC minimum detectable count  
MDCR minimum detectable count rate 
mrem/yr millirem per year 
NIST National Institute of Standards and Technology 
NRC Nuclear Regulatory Commission 
NUREG NRC nuclear regulation document 
ORPP Occupational Radiation Protection Program 
SU survey unit 
Th thorium 
U uranium 
WRS Wilcoxon Rank Sum 
ZnS(Ag) Zinc Sulfide with silver doping, a scintillator  
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Final Status Survey Report 
DNSC, Binghamton Depot, Binghamton, NY  

 
1.0  OVERVIEW 
Chesapeake Nuclear Services, Inc. (ChesNuc) has developed this Final Status Survey Report 
(FSSR) for the Defense National Stockpile Center (DNSC), 8725 John J. Kingman Rd, Fort 
Belvoir, VA 22060-6223.  Work was performed at the DNSC Binghamton Depot, Hoyt Avenue, 
Binghamton, NY, 13901-1699.   

By License Amendment Number 26 dated August 23, 2006, the Nuclear Regulatory 
Commission (NRC) made specific provisions to the DNSC’s Source Material License, STC-133, 
regarding Derived Concentration Guideline Levels (DCGLs) and the use of dose conversion 
factors from Federal Guidance Report 13.  Per License Condition 13, the DCGL, for 
decommissioning of the facilities at the DNSC Binghamton Depot with the intention of release of 
the facility for unrestricted use, may not be more than 37.3 dpm/100cm2 of natural thorium and 
110 dpm/100cm2 natural uranium.  Further, License Condition 14 authorizes the use of adult 
conversion factors from Federal Guidance Report 13.  The NRC’s transmittal letter for License 
Amendment 26 also accepted the plan entitled “Final Status Survey Plan, DNSC, Binghamton 
Depot, Binghamton, NY” dated February 2006 for use in the final status survey (FSS), which 
was done. Copies of the NRC’s transmittal letter, the Notice of Availability of Environmental 
Assessment and Finding of No Significant Impact, and the amended STC-133 license are found 
in Appendix G.  

The Historical Site Assessment (HSA) conducted by ChesNuc during November 2005 indicated 
the warehouses impacted from storage or sampling of radioactive materials at the depot are 
Warehouses 8, 10, 11, 12, 13 and 14.  The Decon Room in the Fire Station was also 
considered impacted as it was potentially used for showering following operations with 
radioactive materials. These areas are listed in the following table. 
 

Table 1.  Impacted Areas at Binghamton Depot 
Warehouse Section Bays Purpose 

8 A All Sampling/Storage 
10 B 30,31,32,41,42,48,71,72 Storage 
11 C 42,46 Storage 
11 D 64 Sampling  
12 A 10 Storage 
12 B 16,18 Storage 
13 C 29,30,47,48,49,71,72 Storage 
14 A 4,15 Storage 
14 B 7,18 Storage 
14 C 9 Storage 
14 E 1,2,5,17,20,21,23,24 Storage 

Fire 
Station 

Decon 
Room All Cleanup 

 

During June and July 2006, surveys of the DNSC Binghamton Depot were conducted.  Results 
of the survey demonstrate that the decontamination actions were effective in reducing residual 
activity at the site to meet the NRC limits for unrestricted release. 
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Due to the sampling activities in Warehouse 11, Section D, Bay 64 was considered a MARSSIM 
Class 2 survey area while all other areas in the table above were considered Class 3.  The 
following table illustrates the magnitude of the survey effort regarding the number of static 
measurements performed and the number of smears collected.  The area scanned within the 
survey units was 2,125 square feet with an additional 144 square feet scanned in the overheads 
and upper walls. 
   

Table 2.  Number of Survey Measurements 

Survey 
Type 

Survey 
Unit 

Reference 
Unit Bias 

Overhead & 
Upper 
Walls 

Duplicate Totals 

Statics 612 195 11 64 51 933 
Smears 629 150 17 64 36 896 

 
The following information is provided as a guide to identify the information to be submitted as 
identified in NUREG-1757, Vol. 2: 
 

• An overview of the results of the FSS is provided in Section 7. 
• A summary of the DCGLs for this facility is provided in Section 4. 
• No changes were made in the FSS from what was proposed in the FSS Plan.  Certain 

areas were not as dimensioned or had doors which reduced the total available area.   
Minor adjustments were made in area requirements for “as found” survey areas. 

• The technique used for determining the number of samples required was provided in 
paragraph 6.3.5.  The justification for the values used to determine the number of 
samples is also provided in paragraph 6.3.5. 

• No changes were required in initial survey unit assumptions relative to the extent of 
residual radioactivity (e.g., material not accounted for during site characterization). 

• Routine adherence to procedures and good housekeeping were the ALARA practices 
employed to achieve final activity levels. 

 
All Data Quality Objectives (DQOs) were met; for results in particular, data and individual survey 
unit summaries are provided in Appendix E.  Per NUREG-1757, Vol.2, the survey results in 
Appendix E for each survey unit include the following: 
 

• the number of samples taken for the survey unit;  
• a description of the survey unit, including (a) a drawing of the survey unit showing the 

reference system and random start systematic sample locations for the Class 2 survey 
unit, and random locations for Class 3 survey units and reference areas, (b) discussion 
of unique material features (remedial actions were not required), and (c) areas scanned 
for Class 2 and 3 survey units;  

• the measured sample concentrations, in units that are comparable to the DCGLs;  
• the statistical evaluation of the measured concentrations;  
• judgmental and miscellaneous sample data sets reported separately from those samples 

collected for performing the statistical evaluation;  
• a statement that a given survey unit satisfied the DCGLw; there were no measurements 

which exceeded a small fraction of the DCGL. 
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No elevated direct radiation was detected during scanning that exceeded the investigation level 
and therefore no discussion regarding this type of anomalous data is provided in the individual 
survey unit summaries.  Results of scanning are provided in each survey unit summary. 
 
Each survey unit satisfied the DCGLw and the site is recommended for unrestricted release. 
 
2.0  BACKGROUND INFORMATION 
 
In 1942, the Federal government acquired land in Hillcrest, New York from private landowners.  
Soon afterwards, construction of warehouses for a U.S. Army Medical Depot was begun.  From 
1942 to 1950, the facility was used to store various medical and defense materials, including 
those overseen by the Binghamton Air Force Department.  In 1950, the facility became part of 
the GSA and was used to store critical and strategic commodities.  In 1988, the DLA assumed 
responsibility for the Depot and GSA maintained property ownership.   
 
The Binghamton Depot is currently owned by the Federal Government (GSA) and operated by 
the Department of Defense (DoD), Defense Logistics Agency (DLA).  The Binghamton Depot 
stored columbium/tantalum and tungsten ores and commodities; some of which contain 
naturally occurring radioactive materials in the form of uranium and thorium.  The ores and 
concentrates contained sufficient quantities of these two naturally occurring radionuclides as to 
require licensing by the NRC.  Radiological operations at the Binghamton Depot are authorized 
under NRC license STC-133 which expires on February 28, 2010 and issued to the DNSC.  The 
license authorizes the storage, sampling, repackaging, and transfer of natural uranium and 
thorium ores, concentrates and solids.  The total authorized quantity is 2,000,000 kilograms 
(~4,410,000 pounds).  The last shipment of licensed radioactive material from the site was in 
December 2004. 
 
Beginning in June 2006, a survey to determine the final radiological status was performed.  The 
survey was performed in accordance with a survey plan, reviewed and approved by the NRC.  
This report describes the results of that survey and demonstrates that the facility now satisfies 
NRC guidelines, established for release of formerly licensed sites to unrestricted use.  
Supporting information was presented in the HSA, Revision 1, prepared and submitted to the 
NRC in February 2006 and the Final Status Survey Plan, submitted in February 2006.   Both 
documents were incorporated into the license renewal application. 
 
This document is the FSSR, of the survey activities that were conducted in support of the 
license termination project at the DNSC Binghamton Depot in Binghamton, NY.  The purpose of 
the FSSR is to demonstrate that radiological conditions at the DNSC Binghamton Depot facility 
satisfy the Final Status Survey Plan release criteria and that the site can be released for 
unrestricted use.  

 
ChesNuc performed the FSS in compliance with federal regulations.  The methods, procedures, 
and other pertinent ChesNuc procedures described in the FSSP were followed as written where 
possible or practical.  The FSS activities were observed on June 15 and 16 by an NRC 
inspector and no items of non-compliance were noted.   
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3.0  SITE INFORMATION 
 
3.1 Site Description 
 
The actively-used portion is 57 acres of land owned by GSA.  This area is secured by fencing 
and 24-hour security personnel. 
 
The site contains six storage warehouses as identified in Figure 1.  Warehouses 8 and 10 
through 13 were constructed in the early 1940s while Warehouse 14 was constructed in the 
early 1950s.  Along the site perimeter is a paved road, which is used for security patrols and 
transporting supplies.  The railroad tracks that extend onto the site allow Western Railroad and 
New York Susquehanna Railroad access to transport materials off-site for distribution. 
 
3.2 Site Conditions at Time of Final Survey 
 
All bulk NRC-licensed material had been removed from the Binghamton Depot.  All survey 
areas were empty and there were no floor obstacles except for ceiling support posts.     

 
The following figure illustrates the various impacted buildings and floor areas.  The highlighted 
areas represent the impacted floor areas and they are about proportional to the actual floor 
areas surveyed. 

A B C D

A B C

A

A B C D

8

11
10

13

14

Fire Station

A B C

12

EA B C D

 
Figure 1.  Binghamton Depot Layout 
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3.3 Historical Site Assessment (HSA) 

The HSA of the DNSC Binghamton Depot, Binghamton, NY, was performed in accordance with 
the requirements of the Multi-Agency Radiation Survey and Site Investigation Manual 
(MARSSIM), NUREG 1575, EPA 402-R-97-016.  The HSA provided input to the design of Final 
Status Surveys, which in turn determine if the storage and use areas are suitable for 
unrestricted release as specified by the Nuclear Regulatory Commission (NRC).  

Summaries from the HSA of the information and data collected are provided below: 
 
3.3.1  Potential Contaminants 
 

The radionuclides stored at this facility were thorium and uranium contained as a constituent of 
tungsten or columbium/tantalum.  Appendix G contains a listing of the various material received 
and the lot analysis by weight percent for Th and U.  The following table provides a review of the 
types and kinds.  The bulk weight of the material sampled is given as well as the weight 
percentages of Th and U for average and high values of sample lots.   

  

Table 3.  Th and U Weight Percentages for Commodities 

Average 
Weight % 

Weight % at 
Th High Value 

Weight % at 
U High Value Commodity 

Bulk 
Weight 

(lbs) 
Th U Th U Th U 

Tungsten - Wolframite 241,748 0.061 0.015 0.073 0.013 0.022 0.058 
Tungsten - Ferberite 400,436 0.090 0.060 0.096 0.001 0.004 0.085 
Columbium/Tantalum 954,656 0.019 0.081 0.123 0.060 0.050 0.401 

 

The tungsten ore had various physical characteristics ranging from sand-like to gravel-like, with 
some lots having chunks as large as one to two inches in diameter.  Generally, tungsten ore 
was contained in galvanized or painted universal-type steel drums (55 gallon) with lids secured 
with either bolted locking rings or lever action closures.  The tantalum/columbium ore was in a 
granular form.  Occasionally, tungsten was contained in 15 gallon pails with bolted lids.  The 
columbium/tantalum ore was stored in containers similar to those used for the tungsten.  
Receipts of ores in burlap bags were also reported. 

 

3.3.2  Potential Contaminated Areas 

All licensed material at the depot was stored indoors.  The licensed radioactive materials for the 
most part were not removed from their containers except during some sampling and over-
packaging programs.  With the exception of the special project for sampling the content, the 
containers were not disturbed or opened while at the depot.  Table 1 above summarizes the 
impacted areas with details provided in the supporting paragraphs.  These areas are generally 
depicted in Figure 1 above but the specific locations of storage bays or areas are shown in 
Figures 7 through 13.  
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3.3.2.1  Impacted Warehouses 
Until 2004, stores of licensed radioactive material were held in several separate storage 
locations at the depot.  Detailed records maintained at the Binghamton Depot provided 
information on warehouse sections and bay locations of the materials.  The following table 
provides information on the type of material stored, the year the material was received at the 
Depot, and storage locations over the years.  The last storage location for all materials was 
Warehouse 8, Section A.  The list shows that columbium/tantalum was stored only in 
Warehouse 8, Section A.  The only bay that contained both Ferberite and Wolframite was 
Warehouse 10, Section B, Bay 71; all other storage was a single material.  A detailed list of 
storage locations by material lot number is provided in Appendix G to this document. 

As part of the Occupational Radiation Protection Program (ORPP), annual surveys of the 
radioactive material were performed.  These surveys included verification of the integrity of 
storage containers, inventory, and dose rate measurements.  Surveys for the past 30 years (as 
early as 1975) were reviewed as part of the historical assessment.  The historical assessment 
indicated no spills involving radioactive material at the Binghamton Depot, although no tests for 
removable contamination were performed.  No items of non-compliance were noted in the NRC 
inspections conducted in 1988 and 1999. 

 

Table 4.  Binghamton NRC-Licensed Material Storage Locations 

Storage Locations 
Material 

Year 
Storage 
Began Warehouse Section Bays 

Columbium/Tantalum 1993 8 A Unknown 
8 A 6, 7, 8 

10 B 30, 31, 32, 41, 42, 71, 72 

12 A 10 

13 C 47, 48, 49 

A 4 
B 7 
C 9 

Tungsten Ferberite 1954 

14 

E 1, 2, 5, 17 

8 A 8 
10 B 48, 71 
11 C 42, 46  
12 B 16, 18 
13 C 29, 30, 71, 72 

A 15 
B 18 

Tungsten Wolframite 1953 

14 
E 20, 21, 23, 24 
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Between 1996 and 2001 a special project was undertaken to sample the columbium/tantalum 
and tungsten ores to determine the percent abundance of uranium and thorium in the ore and to 
establish which required licensing under the NRC. The project took place in two separate 
warehouse sections:  

• Warehouse 8, Section A  for columbium/tantalum 
• Warehouse 11, Section D, Bay 64 for tungsten 

 

The sampling followed a well-defined procedure to minimize the potential for the spread of 
contamination.  The sampling occurred in an area that was covered to protect the floor surface 
from contamination and with localized ventilation systems to prevent airborne radioactivity.  
Contamination controls included covering the floor area with plastic and cardboard.   
 
3.3.2.2  Impacted Decon Area 

The Decon Area was accessed by Depot personnel who participated in the sampling operations 
of the various ores and concentrates.  The Decon Area was actually a clothing change area and 
was located in the eastern part of the Fire Station.   No reports of contamination were noted. 

 
3.3.3  Non-Impacted Areas 
Due to the limited operations and the historical accounting of use and storage, non-impacted 
areas are all remaining buildings and bays not listed as a sampling or storage bay.   All outside 
areas were deemed as non-impacted. 

 
3.3.4 Potential Contaminated Media 
 
A review of potential migration routes within impacted areas was conducted.  Migration routes 
include drainage ditches; outside or inside structures such as floor drains, trenches, or sumps; 
exhaust/ventilation (e.g., hoods); and sinks (e.g., hand-washing or industrial sinks) that may 
allow or increase the migration of radionuclides beyond the area where the storage or handling 
of radioactive materials originally occurred.  None of these appear to be an issue at this site 
except as noted below. 

A likely place for contamination to accumulate and migrate within the warehouses would be the 
cracks and seams of the concrete floor.  The floors in all warehouses had significant cracks 
where any available contamination could accumulate.  The shower area within the Decon Area 
was also a potential area suspect to contamination accumulation.  

 
4.0  DERIVED CONCENTRATION GUIDELINE LEVELS (DCGLs) 
 
Through NRC License Amendment Number 26 dated August 23, 2006, the NRC made specific 
provisions to the DLA DNSC’s Source Material License, STC-133,  regarding DCGLs and use of 
dose conversion factors from Federal Guidance Report 13.  Per License Condition 13, the 
following DCGL, for decommissioning of the facilities at the DNSC Binghamton Depot with the 
intention of release of the facility for unrestricted use, may not be more than 37.3 disintegrations 
per minute per 100 square centimeters (37.3 dpm/100cm2) of natural thorium and 110 
dpm/100cm2 natural uranium.  Further, License Condition 14 authorized the use of adult 
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conversion factors from Federal Guidance Report 13.   The NRC’s transmittal letter for License 
Amendment 26 also accepted the plan entitled “Final Status Survey Plan, DNSC, Binghamton 
Depot, Binghamton, NY” dated February 2006 for use in final status survey.  The Notice of 
Availability of Environmental Assessment and Finding of no significant impact for the license 
amendment was published on Aug 22, 2006, in the Federal Register, Volume 71, Number 162. 
 
The final status survey focused on the evaluation of alpha emissions.  The following 
subparagraphs were presented in the above referenced FSSP and are re-presented here for 
clarity of understanding the application to alpha emissions.  
 
4.1  DandD Code Evaluations 
 
For natural thorium, the estimated DCGL for the Building Occupancy Scenario was 5.9 
dpm/100cm2. To obtain a DCGL for natural uranium, a mixture of U-238+C and U-235+C was 
used and 11.6 and 0.556 dpm/100cm2, respectively, were determined as the combined activity 
for the DCGL.  The U-235 activity of 0.556 dpm/100cm2 is the natural abundance at 2.34% of 
the total activity (Table 3.1.1 of Reference 8.15) for natural uranium.   Results of the DandD 
computer runs are in Appendix G.  These DCGL values are developed into DCGLs based on 
alpha emissions as follows. 
 
Reference 8.16 was used to establish the number of alpha emissions per parent decay in each 
chain.   

• As Th-232 is in equilibrium with its progeny, there are six alpha emissions for each 
decay of a Th-232 atom.  The alpha emissions are one each from Th-232, Th-228, Ra-
224, Rn-220, Po-216 while Bi-212 and Po-212 combined emissions yield one from both.   
The alpha based DCGL for 5.9 dpm/100cm2 is then six times that or ~36 αpm/100cm2. 

• As natural uranium consists of U-238, U-234 and U-235, the number of alphas emitted 
per decay of a U-238 atom requires consideration of the activity abundance of each 
found in nature, 48.83%, 48.83%, and 2.34%.    

U-238 and U-234 are considered in the same decay chain with a total of eight alpha 
emissions for each decay of a U-238 atom.  The alpha emissions are counted as one 
each from U-238, U-234, Th-230, Ra-226, Rn-222, Po-218, Po-214, and Po-210.  Credit 
was not taken for the insignificant alpha emission fractions of At-218, Pb-210, and Bi-
210.  The contribution to the natural uranium alpha based DCGL from U-238+C at 11.6 
dpm/100cm2 is eight times that or 92.8 αpm/100cm2. 
 
For the U-235 series, the alpha emissions total seven for each decay of a U-235 atom 
with one each from U-235, Pa-231, Th-227, Ra-223, Rn-219, Po-215, and Bi-211.  
Credit was not taken for the insignificant alpha emission fractions of Ac-227, Fr-223, At-
215, and Po-211.  The contribution to the natural uranium alpha based DCGL from U-
235+C at 0.556 dpm/100cm2 is seven times that or 3.9 αpm/100cm2. 
The combined alpha DCGL from U-238+C and U-235+C at 11.6 and 0.556 dpm/100cm2, 
respectively, is 96.7 αpm/100cm2.   
 

4.2  Application of Dose Multiples of Federal Guidance Report No.13 
 
Multiples of individual radionuclide dose factors of FGR-11 to FGR-13 were then applied to 
determine the dose that would be calculated if the DandD code used FGR-13 dose factors.  
This was done for both the ingestion and inhalation pathways holding the external pathway as 
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constant.  The dose was reduced by a factor of 6.36 and 4.63 for natural thorium and natural 
uranium, respectively.   Simple ratios were applied to obtain the increased DCGLs based on the 
dose reductions.   

• For natural thorium, the estimated FGR-13 DCGL for the Building Occupancy Scenario 
was 37.3 dpm/100cm2.  The alpha based DCGL for 37.3 dpm/100cm2 is then six times 
that or about 224 αpm/100cm2. 

• The values calculated for a combined radionuclide FGR-13 DCGL for natural uranium 
from a mixture of U-238+C and U-235+C were 53.7 and 2.57 dpm/100cm2, respectively.  
The U-235 activity of 2.57 dpm/100cm2 is the natural abundance at 2.34% of the total 
activity for natural uranium.   

The contribution to the natural uranium alpha based FGR-13 DCGL from U-238+C at 
53.7 dpm/100cm2 is eight times that or about 430 αpm/100cm2.   The contribution to the 
natural uranium alpha based DCGL from U-235+C at 2.57 dpm/100cm2 is seven times 
that or about 18 αpm/100cm2. 
 
The combined alpha FGR-13 DCGL for natural uranium from U-238+C and U-235+C at 
53.7 and 2.57 dpm/100cm2, respectively, is 448 αpm/100cm2. 
 

The following table summarizes the DCGLs and their reference source developed in this 
paragraph.   
 

Table 5.  DCGL Comparisons 

DCGL 
(dpm/100cm2) Reference 

Th-nat U-Nat*
DandD* 5.9 11.6 

Alpha Based w DandD 36 97 
FGR-13* 37 54 

Alpha Based w FGR-13 224 448 
* DandD and FGR-13 line values are for U-238; lines for Alpha Based include U-235+C. 
 
Note that the above table reflects 6 alpha emissions per dpm for thorium and about 8.3 alpha 
emissions per dpm of U-238.    
 
4.3  Commodity Specific DCGLs 
 
From the concentrations listed per lot given in Appendix G, a dpm per gram ratio was 
established and the alpha emission rates were calculated.   As an example, the weight 
percentages for the Ferberite Commodity Lot 1 is given as 0.093% and 0.001% for thorium and 
uranium, respectively.  The activity/mass relationship is defined by the US Department of 
Transportation (DOT), 10 CFR Part 49 (Reference 8.17).  The alpha rate per gram is then 
calculated individually for natural uranium and natural thorium; a ratio is then made of alphas 
from natural uranium to natural thorium.  The following equation is used. 
 

ElementAlphasCFNuclideMassAnWgtFractiogramAlphaRate fraction /***/*/ =  
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where: 
 Wgt Fraction  = Respective % converted to fraction  
A/Mass       = Activity to mass relationship established by DOT as 7.1E-7 

Ci/g for natural    uranium and 2.2E-7 Ci/g for thorium.  
Nuclidefraction     = Fraction of activity abundance for the tracking nuclide; 0.4883 

for U-238 and 1.0 for natural thorium. 
CF                    = Conversion factor; 2.22E12 dpm/Ci.   
Alphas/Element = The number of alpha emissions per natural thorium or natural 

uranium expected for the nuclide fraction; 6 for natural thorium 
and 8.3 for U-238.    

 
Continuing with the Ferberite Lot 1 example, and substituting the values for thorium into 
the above equation: 
 

AlphaRate/gram =  0.00093 * 2.2E-7 Ci/g *1.0* 2.22E12 *6  
AlphaRate/gram =  2725 alphas/gram 

 
 
Similarly for uranium: 
 

AlphaRate/gram =  0.00001 * 7.1E-7 Ci/g *0.4883* 2.22E12 *8.3  
AlphaRate/gram = 63.9 alphas/gram 
 

 
The ratio of thorium to uranium alphas is the ratio of the above two rates:  2725/63.9 or 
42.6 alphas from thorium to 1 alpha from uranium.  The alpha fraction from thorium and 
uranium is 0.9771 and 0.0229, respectively. 
 
An alpha emission ratio was established per lot (shown in the table below) and the 
gross activity DCGLalpha was determined per the following equation.     
 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+

=

2

2

1

1

DCGL
f

DCGL
fi

ityDCGLGrossActiv alpha  

 
Where:  f1 is the alpha fraction for natural thorium  
   f2 is the alpha fraction for natural uranium 
  DCGL1 is the alpha DCGL for natural thorium 
  DCGL2 is the alpha DCGL for natural uranium 
 
Continuing with the Ferberite Commodity Lot 1 example, these values are entered into 
the above equation. 
 



                                                                                                            Binghamton Depot FSSR 
 

 11                                                
 

⎟
⎠
⎞

⎜
⎝
⎛ +

=

448
0229.0

224
9771.0

1
alphaityDCGLGrossActiv  αpm/100cm2 

 
227=alphaityDCGLGrossActiv  αpm/100cm2 

 
DCGLalpha values for each lot of the Ferberite and Wolframite commodities are shown in 
the following table.  As several tests were performed on the Columbium material, a 
DCGLalpha value is given for the average, the high thorium content and the high uranium 
content.    As expected for the Ferberite and Wolframite, when the alpha emissions from 
thorium are much larger than those from uranium, the DCGLalpha  approaches the DCGL 
for natural thorium.  Also as expected in that Columbium natural minerals contain some 
small quantity of thorium, the DCGLalpha(s) are somewhat lesser than that for natural 
uranium.  
 
The following table summarizes the surface activity DCGLs for all lots and commodities. 
 

Table 6.  Surface Gross Activity DCGLs 

Commodity Lot  
Ratio 
Th/U 

Alphas 
FGR-13 DCGL 
(αpm/100cm2) 

1 42.7 227 
2 44 227 
3 41.3 227 
4 20.6 229 
5 20.2 229 

Ferberite 

6 9.7 235 
2753B 2.12 267 
2753A 2.58 260 Wolframite 
2628B 1.21 289 

Lot 
Ratio 
U/Th 

Alphas 
FGR-13 DCGL 
(αpm/100cm2) 

Average 9.3 408 
Th high 1.1 303 

Columbium 

U high 17.5 425 
 
. 

A specific release criteria for activity identified by swipes is not set; however, data for any area 
with a swipe indicating greater than 10% of a DCGL was specifically reviewed.  This is 
consistent with the NRC's position (Reference 8.19) that the fraction of removable surface 
contamination is not to exceed 0.1 of a DCGL and that swipes are a semi-quantitative 
evaluation of removable contamination per MARSSIM.   
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As all commodities are a mixture of natural thorium and natural uranium, the approach is to 
identify each area where a particular commodity was stored and to apply a particular DCGL to 
that area.  DCGLs were selected from the above table and applied depending upon exactly 
where a particular commodity was stored or used.  HSA and scoping survey data is used for 
determining the appropriate application as shown in the table below.  Also in this table, the 
historical storage locations containing the various commodities are listed with the conservative 
DCGL for the area given in the last column.  MARSSIM concept of the DCGLw represents a 
wide area average goal; for purposes of this FSSR, the DCGLw is synonymous with either 
DCGL or DCGLalpha.   DCGLw is applied to areas that are the size of survey units. 
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Table 7.  Historical Storage Locations and DCGLs 
 

Ferberite Wolframite Columbium
Lot 1 Warehouse/ 

Section 
Bays or  

Partial Bays 
 to 5 

Lot 6 W-
2753B 

W-
2753A 

W-
2628B Any Lot 

DCGLalpha 
(αpm/100cm2) 

8A All X X X X X X 227 

10B 
30, 31, 32, 41, 

42   X         235 
10B 71,72   X     X   235 
10B 48         X   289 
11C 42     X       267 
11C 46     X       267 
11D 64 X X X X X   227 
12A 10   X         235 
12B 16         X   289 
12B 18         X   289 
13C 29,30     X X X   260 
13C 47,48,49 X           227 
13C 71,72     X X X   260 
14A 4 X           227 
14A 15       X     260 
14B 7 X           227 
14B 18       X     260 
14C 9 X           227 
14E 1,2 X           227 
14E 17 X           227 
14E 20,21     X X     260 
14E 23,24     X       267 

Fire House   X X X X X X 227 



                                                                                                           _Binghamton Depot FSSR 
 

14 

5.0  FINAL STATUS SURVEY OVERVIEW    
 
5.1  Survey Objectives 
 
The purpose of the final status survey was to demonstrate that the radiological 
conditions at the DNSC Binghamton Depot satisfy the NRC release criteria and that the 
site can, therefore be released from licensing restrictions for future use without 
radiological controls.  The primary objectives of the final status survey are to:  
 

• select/verify survey unit classification;  
• demonstrate that the potential dose or risk from residual contamination is below 

the release criterion for each survey unit ; and 
• demonstrate that the potential dose or risk from small areas of elevated activity 

is below the release criterion for each survey unit. 
 
The final status survey provides data to demonstrate that all radiological parameters 
satisfy the established guideline values and conditions.  
 
Professional judgment and biased sampling are important for locating contamination 
and characterizing the extent of contamination at a site. However, the MARSSIM focus 
is on planning the final status survey, which utilizes a more systematic approach to 
sampling. Systematic sampling is based on rules that endeavor to achieve the 
representativeness in sampling consistent with the application of statistical tests.  
 
The Final Status Survey for release of areas was conducted in accordance with 
guidance given in NUREG 1575, Multi-Agency Radiation Site Survey and Investigation 
Manual (MARSSIM).  MARSSIM provides guidance on classifying areas and survey 
requirements based on potential level of residual radioactive material contamination 
relative to the established release criteria.  MARSSIM also provides the following 
guidance as an aid in conducting surveys, which are incorporated into this survey.   

 
• Determine background activity for building surfaces.  Only interior building surfaces 

are a concern per the HSA; exterior building parts and outdoor areas are not. 
 
• Perform systematic and judgmental alpha surface scan measurements.  

 
• If elevated levels of contamination are identified (>50% of DCGLs), perform 

selective direct measurements and sampling of areas of elevated activity of residual 
radioactivity to provide data on upper ranges of residual contamination levels.  Note 
that locations of high scan values should be used. 

 
• Document survey and sampling locations.  Establish a reference coordinate system.  

Prepare scale drawings. 
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5.2  Organization and Responsibilities 
 
The survey was performed by a team composed of qualified personnel employed by 
ChesNuc.  This is the same organizational structure which conducted the 
characterization survey activities.  Figure 2 is an organizational chart for the survey 
activities. 
 
The ChesNuc team operated under the supervision of Claude Wiblin, CHP.  Mr. Wiblin 
had the authority to make appropriate changes to the survey plan (subject to the 
established QA/QC program) as deemed necessary as the survey progresses. 
 
Field measurements of radiological parameters and sample collection were under the 
direction of Mr. Jamie K. Doan.  Mr. Doan also directed laboratory services for in-house 
analyses. 
 
QA/QC responsibilities were handled by a QA officer whose work responsibilities were 
otherwise separate from those on the survey team.  Mr. J. Stewart Bland, CHP, served 
as the QA officer and coordinated all interface requirements during the survey process.  
Applicable ChesNuc QA procedures are developed from guidelines presented in 
ANSI/ASTM NQA-1, Quality Assurance Program Requirements for Nuclear Facilities 
(1989).  No changes from procedures were made and become part of the final report 
submitted to the NRC. 
 
Mr. Michel J. Pecullan is the DNSC Manager Occupational Radiation Protection 
Program and was the DNSC Project Manager for this survey.  Mr. William Guiton is the 
Binghamton Depot Manager and Mary Davidson was the Binghamton Depot Radiation 
Safety Officer.  All survey activities were coordinated with these individuals.   
 
Mr. Guiton and Ms. Davidson also provided expertise on Health and Safety (H&S) issues 
for the survey process.  Binghamton Depot had its own H&S Plan which is identifiable 
through their “I Am the Key” website,  (https://www.dnsc.dla.mil/iamthekey/default.htm).  
ChesNuc developed a project specific H&S Plan for this effort.  The ChesNuc H&S Plan 
incorporates considerations for workers and the general pubic.  A safety briefing was 
part of every Plan-of-the-Day meeting held daily.  All survey team members were 
required to sign an attendance roster for these meetings; Mr. Wiblin or Mr. Doan held 
these meetings.
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J. S. Bland, CHP
QA- Technical Review

Claude Wiblin, CHP
Project Manager

Jamie K. Doan,
Site Radiological

Engineer

Laboratory
Analysis

Site Survey
Technicians

Chesapeake Nuclear Services, Inc.

Michael J. Pecullan
 Project Manager

Defense National Stockpile
Center

Michael J. Pecullan
 Project Manager

Defense National Stockpile
Center

William Guiton
Depot Manager

William Guiton
Depot Manager

Mary Davidson
Radiation Safety

Officer

 

Figure 2.  FSS Organization Chart 
 
5.3  Training 
 
ChesNuc provides continuing training for its survey personnel and other workers who 
may be exposed to radioactive materials.  Training varies according to potential 
exposure and the nature of the employee’s job duties, which is consistent with 10 CFR 
Part 19.12, “Instruction to Workers" (Reference 8.20).  In addition to the regular training, 
special training was provided on equipment, special techniques, and practices relative to 
the survey activities for those employees who were involved in taking radiological 
measurements and samples.  All members of the final status survey team attended an 
in-house training session regarding radiation protection, survey procedures, and quality 
assurance activities.  Documentation of training participation was retained in the 
ChesNuc training files. 
 
5.4 Laboratory Services 
 
All smears were analyzed by ChesNuc personnel offsite due to the amount of natural 
radon interference at the Depot.  No formal chain-of-custody forms were required for 
submittal to outside laboratories. 
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5.4  General Survey Plan 
 
This survey plan consists of systematic processes and procedures that have been 
deemed acceptable by industry practices and the NRC.  MARSSIM methodology and its 
graded approach were afforded particular attention.  Activities (organized units of work 
needed to complete a function) have been defined and tasks (specific work assignments 
within a specific activity) have been delegated to the appropriate team members.  The 
following table provides a breakdown of activities and tasks that are currently a part of 
the FSSP. 

 
Table 8.  Overview of Major Activities and Tasks 

Activities  Tasks 
1.  Review radiological data from scoping and 
characterization surveys. 
2.  Identify radionuclides of concern and determine 
DCGLs. 

Evaluate contamination 
potential 

3.  Identify boundaries of survey units and classes. 
1.  Determine frequency and locations of 
measurements to meet criteria. Establish grid reference 

system 2.  Prepare facility survey maps and work packages. 
1.  Review characterization survey data. Determine background levels 2.  Measure indoor alpha levels. 
1.  Establish Radiation Work Permit 
2.  Remove any loose debris and dirt. 
3.  Perform surface scans. 
4.  Perform direct alpha measurements. 

Perform measurements 

5.  Collect smears. 
Analyze samples 1.  Count smears 

1.  Convert data to standard units. 
2.  Calculate average levels. Interpret data 
3.  Compare data with criteria. 
1.  Construct data tables. 
2.  Develop graphics. 
3.  Prepare text. Prepare report 

4.  Submit report to NRC. 
 
A work process flow chart is shown in Figure 3.
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Figure 3.  Work Process Flow Chart 
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6.0  SURVEY PLAN AND PROCEDURES 
 
6.1  FSS Data Quality Objectives 
 
Data Quality Objectives (DQOs) are fundamental components for planning.  These were 
considered during the characterization surveys, become formal elements of the FSSP, and 
integrated/implemented during the FSS performance.  The following DQOs are quantitative and 
qualitative statements derived from the output of the DQO process.   

 
• The objective of the FSS is to prove that the residual radioactivity levels in the survey 

units within the facility are at or below the release criteria.   
• The background reference area or materials will be located in an area that has 

similar construction materials to those located in the facility. 
•  The null hypothesis (Ho) will be: The residual radioactivity in the survey unit exceeds 

the release criteria. 
• A decision error occurs when the decision maker rejects the null hypothesis when it 

is true, or accepts the null hypothesis when it is false; these two types of decision 
errors are classified as Type I and Type II decision errors respectively. 

• The Type I and Type II decision error probabilities will both be 5%.   
• The upper bound of the gray region is defined as the release criteria and the lower 

bound of the gray region (LBGR) is defined initially as one-half of the DCGL. The 
LBGR may be adjusted for an acceptable relative shift as described in MARSSIM. 

• For the Class 2 Area, fixed-point measurements will be determined for the survey 
unit using a systematic, random-start method. 

• For the Class 3 and Reference Areas, all fixed-point measurements locations will be 
determined for the survey units using a random selection method. 

• For fixed-point measurements, instrument MDCs will be less than 50% of the total 
surface activity release criteria. 

• For smear measurements, instrument MDCs will be less than 10% of the total 
surface activity release criteria. 

• For alpha scanning, MDCs may be greater than the DCGL, not to exceed a multiple 
of 3. 

• Quality control (QC) measurements will be made to evaluate instrument and operator 
precision. 

• Survey measurements will be documented and controlled.  
• The scanning investigation level (IL) in the Class 2 area will be measurements > 

DCGL; for Class 3, > Minimum Detectable Concentration (MDC).   
• A response check form or instrument control log will be used to keep track of 

background counts and response checks. 
• Site management will perform a documented daily quality control check of activities. 
• All work will be performed under a site Radiation Work Permit. 
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6.2  Instrumentation 
 
6.2.1 Description of Probes  
 
Both rectangular and circular area probe styles were used in this survey.  The rectangular area 
probes, the Eberline HP380 and the Ludlum 43-93, were essentially identical in active area 
dimensions.  The probe used with a circular active area was the Ludlum Model 43-1-1.   

 
Figure 4.  Ludlum Model 43-93 and 43-1-1 Probes 

 
 
Manufacturer data for the physical probe area of the Ludlum 43-93 probe indicates dimensions 
of 2.73 (6.93 cm) by 5.7 inches (14.48 cm) or about 15.5 in2 (100 cm2).  Manufacturer data for 
the physical probe area of the Eberline HP380 probe is similarly quoted as 2.72 inches (6.9 cm) 
by 5.70 inches (14.5 cm) or about 15.5 in2 (100 cm2).  Four plastic tips were attached to the 
corners of the probe surface to aid in preventing damage and to assure that the geometry in 
measurements and calibration were approximately the same. 
 
Drawings for the 43-1-1 probe listed an outside diameter of 4.875 inches but this included the 
outer rim of the probe; however, the physical probe area was given as 83 cm2 from which a 
diameter of 10.28 cm was calculated. 
 
6.2.2 Description of Calibration Sources 
 
The planar source manufactured by Analytics, Inc., serial number 72992-704, contained Th-230 
with an activity of 172 dps  with a 2-pi alpha emission of 69.8 alphas per second.  The source 
was prepared gravimetrically from a calibrated master solution.  The physical dimensions of the 
source was 12 cm x 12 cm with a 10 cmx10 cm active area on a 6 mm thick plate, with a 1 cm 
wide x 3 mm thick frame, and a 3 mm thick backing plate.  The source covering was 0.5 mg/cm2 
Mylar. The standard deviation about the mean of the calibration source was stated at k=2 as 
3.4%.   At k=1, one standard deviation would be about 1.7%.  Thus, the 10 cm x 10 cm (active 
area dimensions) Th-230 source used for static measurements had a 2π emission rate 4188 +/- 
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71 α/min with a calibration date of 6/8/2006.  A graphic generally depicting the dimensions of 
the source follows.  
 
 

1 cm wide
frame

3 mm
depth

4188
alphas/min10

 c
m

10 cm

 
Figure 5.  Planar Source Diagram 

 
A circular disk source manufactured by Isotope Product Laboratories, source number A2-743, 
was used for characterization studies and for smear analysis.  The electrodeposited and 
diffusion bonded oxide source contained Th-230 with an activity of 26.53 nCi with a 2-pi surface 
emission rate of 17610 alphas per minute on 11 Oct 2001.   The disk had a 50.8 mm (2”) OD 
with a thickness of 0.76 mm (0.03”); the active diameter was 44 mm.  The source cover was 50-
100 μg Au/cm2.  The total uncertainty at the 99% confidence level was stated as 3.1%; this is a 
k =2.58 value.   At k=1, one standard deviation would be about 1.2%.  Thus, this source had a 
2π emission rate 17610 +/-211 α/min.  A graphic generally depicting the dimensions of the 
source follows.  
 

17610
alphas/min

2"

44 mm active
diameter

 
Figure 6.  Disk Source Diagram 

 
 
Both sources are National Institute of Standards and Technology (NIST) traceable. 
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6.2.3  Efficiency Determinations 
 
As physical probe areas do not match the size of the calibration source; the following technique 
was used to evaluate instrument efficiency.   
 
For the Eberline HP-380 and the Ludlum 43-93 probes with a physical probe width of ~ 6.9 cm, 
each was placed so that the frame of the source touched the frame of the probe with each end 
of the probe extended beyond the source edge.  The activity under the probe active area was 
then proportional to the probe’s active width (6.9 cm) to the width of the source (10 cm).  The 
proportional 2π emission rate of the square calibration source under the rectangular probe was 
~69% of 4188 +/- 71 α/min  or 2890 +/- 49 α/min.  As the planar source was recessed by 3 mm, 
most of the alpha particles near the source edge were prevented from entering the probe. 
   
For the Ludlum 43-1-1 probe, the probe was centered over the square calibration source.  The 
activity under the probe active area is conservatively proportional to the probe’s active area 83 
cm2 to the area of the source of 100 cm2.  The conservative claim is supported by recognizing 
that a very small fraction of the probe area (about 1.5 cm2) is beyond the edge of the source so 
that no response could be recorded in that fractional area;  fewer counts yields a conservative 
and lower efficiency.  The proportional 2π emission rate of the square calibration source under 
the circular probe was ~83% of 4188 +/-71 α/min or 3476 +/-59 α/min. 
 
Instrument efficiency is determined by the following formula by performing 20 counts with the 
source and 20 counts with no source: 
 

ssionRateSurfaceEmi
RateBackgroundCountRate

i π
ε

2
−

=  

 
The average background rate is very low and about 0.001 of the source average count rate and 
does not impact significantly the instrument efficiency.  For the average count rate, the standard 
deviation is about 3% and also does not significantly impact the instrument efficiency.  
 
The instrument efficiencies for instruments used during this FSS and for conversion of 
characterization data are presented in the following table. 
 

Table 9.  Instrument Probes and Efficiencies 

Probe 
Instrument 
Efficiency 
(cpm/αpm)

Probe 
Physical 
Area 

Ludlum 43-1-1 
(SN: PR093536) 0.341    83 cm2

Eberline SHP-380 
(SN: 00176) 0.192 100 cm2 

Ludlum 43-93 
(SN:235487) 0.204 100 cm2 

Ludlum 43-93 
(SN:235489) 0.224 100 cm2 
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Table 5.5 of NUREG-1507, "Minimum Detectable Concentrations with Typical Radiation Survey 
Instruments for Various Contaminants and Field Conditions", lists the surface efficiency (εs) for 
Th-230 measured with ZnS type detectors and distributed on sealed concrete as 0.428 +/- 
0.054 epm/dpm.  This value was used in static and scan surveys as concrete floors and 
concrete blocks represent greater than 95% of the surveyed material.  For smears, the surface 
efficiency was set at 0.25 epm/dpm per ISO-7501’s recommendation that this conservative 
value be used for alpha emitters when real data is not available. 
 
 
6.2.4  Static and Swipe Minimum Detectable Activities (MDC) 
 
NUREG-1507 provides a rigorous derivation of the calculational expression for instrument 
sensitivity, typically stated as the minimum detectable concentration (MDC).  The MDC 
equations and example values for both static measurements and swipe analysis are presented 
in this section.  
 
For static measurements, background and indicator measurements are both typically one 
minute in duration.  The following equation for the MDC from NUREG-1507’s, Equation 3-9, as 
modified for here applies: 
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where:   
   sb = standard deviation of background measurements 

iε  = Intrinsic instrument efficiency  

sε  = Surface efficiency   
a = probe area in cm2 

 
Background and sample count times used to analyze a swipe are typically twenty minutes and 
one minute, respectively.  When the background count time and the sample count time are 
different, the following MDC formula, taken from NUREG-1507’s, Equation 3-11, as modified for 
here, applies: 
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where: 
BR = Background count rate (cpm) 

 St  = Sample counting time 

Bt  = Background counting time 

iε  = Intrinsic instrument efficiency 

sε  = Surface efficiency   
  a = area of surface smear in cm2, nominally 100 cm2  

 
As an example for one of the 43-93 probes with serial number 235487, 20 blank measurements 
were made and the results averaged 0.8 cpm with a sigma of 0.8 cpm.  The physical size of the 
probe was 100 cm2.   With a total efficiency of 0.088 cpm/αpm (this is the surface efficiency of 
0.428 epm/αpm times the instrument efficiency of 0.204 cpm/epm), the MDC is about 75 
αpm/100 cm2.  Data sheets with MDC calculations are provided in Appendix G for all 
instruments.  These calculations demonstrate that the instrument possesses sufficient detection 
capabilities relative to the surface activity DCGLs.   
 
Smears were analyzed using a Ludlum Model 2929 with the MDC calculated using the daily 
background count time of 20 minutes.  The total efficiency was determined from the reported 
emissions per minute (epm) of the NIST traceable source and the surface efficiency was set to 
approximate dirt loading on the smear paper.  Per McFarland’s data for filter paper, Reference 
8.18, alpha particle counting efficiency is lowered by approximately 15% from dirt loading of 5 
mg on the paper.  Per the same reference, most smears are from “clean” surfaces which would 
typically contain 1-3 mg of dirt.  Assuming no back-scatter and since alpha emissions are in 
equal directions (50% in either the up or down direction), and as suggested by NUREG-1507 
research, a surface efficiency closer to 0.5 is more probable.   However, ISO-7501 recommends 
that a conservative surface efficiency of 0.25 be used for alpha emitters when real data is not 
available; this is the paper smear surface efficiency used in this report.  For overall efficiency 
uncertainty, data from McFarland’s paper at the 5 mg loading was reviewed and the ratio of the 
standard deviation to the total counting efficiency is determined as 0.056.  This error value of 
0.056 is applied to the overall smear efficiency used in FSS data in this report.  Data from 
McFarland’s paper is presented in the following table. 
 

Table 10.  McFarland Smear Analysis Data 
Dirt 

Loading 
(mg) 

Counting 
Efficiency

Average 
Efficiency

Standard 
Deviation

Ratio  
Std. Dev. 
to Eff. 

Clean 0.286
Clean 0.282
Clean 0.294
Clean 0.290

0.288 0.005 0.018 

5 0.263
5 0.243

0.253 0.014 0.056 

 
The ratio of the standard deviation to the instrument efficiency for the Ludlum 2929 is about 
0.007 and is a relatively small part of the overall counting efficiency.   A typical MDC for the 
smear analysis unit, Ludlum 2929, is about 18.5 αpm/100 cm2.  This calculation includes the low 
background of 0.8 cpm over a 20 minute period and a source efficiency of 0.723 cpm/epm.   
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6.2.5 Surface Activity 
 
A measurement for surface activity is performed over an area, represented by the physical 
surface area of the detector.  To convert instrument counts to conventional surface activity units, 
the following equation is used: 
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where: 

Cs = Integrated counts recorded by the instrument 
Cb = Background counts recorded by the instrument 
   a = probe area in cm2, or 
     = area of surface smear in cm2  

 

6.2.6  Reporting Activity and Confidence Intervals 
 
The term “measurement uncertainty” is used interchangeably with the term standard deviation.  
The uncertainty is qualified as numerically identical to the standard deviation associated with a 
normally distributed range of values. When reporting a confidence interval for a value, the range 
of values that represent a pre-determined level of confidence (i. e., 95%) is made. To make this 
calculation, the final standard deviation, or total uncertainty σu as shown in MARSSIM Equation 
6-16, is multiplied by a constant factor k representing the area under a normal curve as a 
function of the standard deviation.  The values of k selected for this report is 1.96 representing a 
95% confidence level.    
 
The basic formula for calculating the dpm per 100 cm2 is repeated here as follows: 
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Note that the numerator has an uncertainty associated with the count rates and the denominator 
has two efficiency terms and each of them has an uncertainty also.  The standard deviation of 
the count rate is determined by MARSSIM equation 6-15; the uncertainty of the source 
efficiency is stated in Table 5.5 of NUREG-1507 as +/- 0.054 at the 95% CL; and the uncertainty 
of the calibration sources are presented above.  The percentage uncertainty related to the 
instrument efficiency is assumed to be equal to the uncertainty percentage values reported for 
the calibration sources.  The total efficiency uncertainty was determined through propagation of 
the uncertainties related to εs and εi.   The uncertainty of the measurement was then determined 
through propagation of the uncertainties related to εtotal and the uncertainty of the count rate.  
Handling only two at a time of the various uncertainties permitted the use of the uncertainty 
propagation techniques described in paragraph 6.8.3 of MARSSIM. 
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The equation used for calculating the standard deviation of a net count rate over a time t with 
consideration given to background is found as MARSSIM formula (6-15):  
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Where: 

cR = Sample count rate (cpm) 

BR = Background count rate (cpm) 
 

  
For this work, tB is the total number of one minute counts used to determine the background 
count rate.  This number is usually 15 -20 as that is the number of counts frequently made; this 
value is determined from reference area counts for static measurements and a laboratory blank 
is used for smears. 
 
MARSSIM’s equation for error propagation for division or multiplication is used to calculate total 
uncertainty:  
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where u = x / y   or  x * y 
 

The following example of a typical determination of the measurement result and its related 
uncertainty at the 95% confidence level is provided.  The following is given: 
   
  Cs  = 6 cpm 

BR = 3.2 cpm 
 St  = 1 min 

Bt  = 20 min 

iε  = 0.192 epm/αpm 

sε  = 0.428 cpm/epm   
  a = 100 cm2  

 
 

1) The total number of disintegrations is:  
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2) The equation used for calculating the standard deviation of a count rate over a 
time t with consideration given to background is found as MARSSIM formula (6-
15):  
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   cpmsr 5.2=  
 
 
3) The  uncertainty related to the efficiencies is determined using MARSSIM’s 
equation for error propagation for multiplication:  
 
Table 5.5 of NUREG-1507 lists the source efficiency (εs) for Th-230 measured 
with ZnS type detectors and distributed on sealed concrete as 0.428 +/- 0.028 
epm/αpm at one sigma.  The uncertainty for the instrument efficiency was 
determined at one standard deviation for the set of 20 measurements of the 
calibration source and corresponding 20 measurements of the instrument 
background using the following approach.   
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i Pr2π
ε −

=  

 
With an iε  = 0.192 cpm/epm, the standard deviation of the instrument efficiency 
was then determined from the 20 one-minute counts as about 0.011 cpm/epm.   
The total efficiency uncertainty was calculated per the following:  
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4) The  total uncertainty in the measurement activity related to the efficiencies 
and the net count rate is determined using MARSSIM’s equation for error 
propagation for division:  
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3) The activity will then be 34 αpm/100 cm2 and the total uncertainty for this one 
sigma formula will be about 31 αpm/100 cm2.  (Since the count time is considered 
to have trivial variance, this is assumed to be a constant.) 
 

 
Referring to MARSSIM Table 6.9, a k value of +/-1.96 represents a confidence interval equal to 
95%about the mean of a normal distribution. Therefore, the 95%confidence interval would be 
1.96 x 31 αpm/100 cm2 =  61 αpm/100 cm2. The final result would be 34 +/- 61 αpm/100 cm2. 
These values are presented for each measurement in the results with any adjustment required 
for the physical size of the probe.. 
 
For smears, as indicated above, the highest ratio of dirt loading with its corresponding ratio of 
the standard deviation to total efficiency was selected as conservative for this application as it 
would yield the higher uncertainty for the two groups (clean and 5  mg).  Application of the 
propagation formula yielded a value of total efficiency of 0.325 cpm/αpm with a total efficiency 
uncertainty of 0.018 cpm/αpm. 
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6.2.7 Alpha Scanning 
 
Scanning MDCs for alpha emitters must be derived differently than scanning for beta and 
gamma emitters.  MARSSIM has formulas and probability concepts for scanning alpha 
contamination when the background is less than 3 cpm.  Abelquist (Reference 8.14) has 
developed scan MDCs on structure surfaces for alpha radiation by use of Poisson summation 
statistics.   Appendix J in MARSSIM provides a complete derivation of the formula used to 
determine the probability of observing a single count: 

 
 
  
 
Where P(n > 1) is the probability of observing a single count; G is the elevated area activity 
(αpm); ε is the detector efficiency (4π); and t is the residence time of the detector over the 
activity.   

The scan process must be in two stages:  continuous monitoring and stationary sampling 
(pausing).  During the continuous monitoring, the surveyor listens to the number of clicks.  
Because the instrument background is low (<3 cpm), a single count gives the surveyor cause to 
stop and investigate further by pausing for an additional number of seconds.   The scan MDC 
for alpha contamination must be based on the continuous monitoring stage which is illustrated 
as follows.  

Per Abelquist's example pages193-197: setting the P(n > 1) at the 90% level and solving for G 
which is now defined as the alpha scan MDC.  
 

 

 
where: 

iε  = Intrinsic instrument efficiency 

sε  = Surface efficiency   
  t  = residence time (sec), calculated from scan rate 

 

MUREG 1507, Table 5.5 gives a surface material effect for a distributed source on sealed 
concrete as 0.428 for ZnS detectors.  This type of surface and contamination should represent 
the majority of any impacted areas.  Further, per NUREG-1507, Table 5.6, the MDC for a point 
source on scabbled concrete versus a distributed source on sealed concrete would be higher by 
about 1.6.  Although scabbled areas were not identified, cracks were present; however, 
elevated readings were not noted in cracks. 

Even though the scan process is in two stages, all data is logged and any area with an elevated 
count may be revisited.  The detector meter system logs measurements on an established 
frequency that is established to be consistent with the scan speed for ensuring complete data 
collection.  

Once a count is recorded and the surveyor stops, the surveyor should wait a sufficient period of 
time such that, if activity at the MDC were present, it would be noticed.  This time period can be 
estimated from the scan MDC and the time required for about another count to register.   For 
example, an alpha activity of about 230 alphas per minute with efficiencies of 0.428 and 0.2, 
pausing for 2 - 3 seconds after the initial count is registered will yield about one alpha count:   
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                      (230 αpm)(0.428)(0.2)(2 to 3 sec)(1 min/60sec) ~ 1 count   

If no additional counts are observed in the hold period, the initial count is either at background 
levels or less than scan MDC.  This process is applied per planned residence time and the 
individual instrument efficiency; each work package had a planned survey scan speed. 

These levels of MDCscan are acceptable as MARSSIM does not require them to be lower than 
the DCGL.  MARSSIM page 5-45 is quoted: "In Class 2 or 3 areas, neither measurements 
above the DCGLw nor areas of elevated activity are expected.  Any measurement at a discrete 
location exceeding the DCGLw in these areas should be flagged for further investigation.  
Because the survey design for Class 2 and Class 3 survey units is not driven by the EMC, the 
scanning MDC might exceed the DCGLw.  In this case, any indication of residual radioactivity 
during the scan would warrant further investigation."  This concept was employed; noting again 
that all measurements were logged.  From the log data, total scan times and alpha counts were 
discernable per survey point. 
 
Scan surveys were pre-planned such that each survey point had a predetermined minimum 
amount of scanning time as well as an estimated speed that the surveyor should move the 
detector, i.e., detector width per sec.  Appendix C contains the scan survey results per survey 
unit with important details such as total area scanned, the scan area per point, scan time per 
point, average residence time, the average activity per point, scan MDC, instrument data and 
uncertainties.  The residence time was calculated considering an adjustment to the total scan 
time by a reduction of 2 seconds for each alpha count.  A GCPM activity value was determined 
for the entire survey point area and then converted using the standard formula for dpm per 100 
cm2 as shown in the previous paragraph. 
 
 
6.3  Survey Plan 

 
6.3.1  Area Classification 
 
For the indicated impacted areas at the Binghamton Depot, the HSA suggests that classification 
of impacted areas be into two classes, based on MARSSIM definitions for Class 2 and 3. 
 

• Class 2 areas have or had prior to remediation, a potential for radioactive 
contamination or known contamination, but are not expected to exceed the DCGL.  
No areas have been remediated and the characterization survey data from the HSA 
shows the highest static measurement well below the respective DCGL. 

 
• Class 3 areas are impacted areas that are not expected to contain any residual 

radioactivity, or are expected to contain levels of residual radioactivity at a small 
fraction of the DCGL.   

 
• Non-impacted areas:  For this Depot, the HSA conclude that potentially impacted 

areas do not include outdoor areas, railroads, and roadways that may have been 
used for transport of radioactive or contaminated materials.  No contamination is 
expected to be identified in the storage areas arising from transportation loading and 
unloading.   

 
The impacted areas are generally described in Table 1 and a detailed description to the bay 
level showing the survey units with the kinds and type of material involved is found in Table 3.  
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The only Class 2 impacted area is found as Warehouse 11, Section D, Bay 64.  The Class 2 
survey unit is identified as 11DFL01, all other survey units including the wall units are Class 3. 
 
6.3.2 Selection of Area Size and DCGLs for Survey Units 
 
Suggested survey unit sizes from MARSSIM are given in the following table. These areas are 
suggested in MARSSIM because they give a reasonable sampling density and they are 
consistent with most commonly used dose modeling codes. However, the size and shape of a 
particular survey unit may be adjusted to conform to the existing features of the particular site 
area.  

Table 11.  Suggested Survey Unit Areas 

Class Structures - floor area 

2  1,076 to 10,760 ft2 

3  no limit 
 

The contiguous and near contiguous areas used for storage of radioactive commodities are 
broken down into Survey Units, each classified according to the guidance of MARSSIM.  Area 
classification was based upon information collected during the HSA.  Survey units are further 
segregated into specific areas to facilitate data collection and processing; in particular, for 
scanning.  The boundaries for these areas were selected based on certain commonalities, 
either in terms of contiguous area, natural boundaries (walls), or historical information, such as 
prior use (i.e., potentially affected or unaffected areas).  Planned survey activities at the Depot 
are described in the following sub-sections.  The number of fixed points and scan area for floors 
and lower walls is provided. 
 
The wall spaces from floor height to a point two meters above the floor and at overhead 
structural members were treated as separate survey areas and as bias measurements.      
 
Table 13 below lists the individual impacted survey unit with related locations and area size 
while Figures 7-13 give an approximation of where they are found in the Buildings.  None of the 
survey units exceed the MARSSIM suggested floor area limits and are as measured during the 
survey.  The area of roll up doors was excluded in wall survey units when survey of them was 
impossible due to their particular construction.  The areas are identified with a Survey Unit 
alphanumeric code.  The survey unit code lists the building identifier first (8, 10, 11, 12, 13, 14, 
and FH for the Firehouse.)  The next sequences are for the building section (A-E) followed by 
either “FL” or “WL”; floor or wall, respectively.  The numeric values at the end represent the 
individual survey units within that section.  For example, 14EFL01 represents the first floor 
survey unit on the floor of Warehouse 14 Section E.  Another example, FHWL01 represents the 
wall survey unit in the Fire House. 
 
6.3.3 Surface Scan 
 
The FSS area covered by scanning is based on the survey unit classification as shown in the 
table below (derived from MARSSIM Table 2.2).  A minimum of 10% accessible area scan of 
the Class 2 survey units is required.  Scanning of Class 2 and 3 survey units was also 
performed on likely areas of contamination based on the judgment of the radiation survey staff.   
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Table 12.  Scan Measurement Requirements 

Class 2 Class 3 
10% Systematic 
and Judgmental

5% Systematic 
and Judgmental 

 
As directed by MARSSIM, each survey unit received a surface scan using appropriate survey 
instruments.  Scan speed (observation time) was pre-determined per survey unit depending 
upon the DCGL and area size; minimum scanning time goals were set.  For surface 
contamination detectors, scanning at much less than one detector width per second was 
required to ensure that the scan MDC meets the project DQOs.   
 
Scanning sections are arbitrary sections of the survey unit that can be defined.  For example, 
consider the Class 3 SU 8AFL01 with a total floor area of 9000 ft2.  For 15 fixed-point 
measurements, the technician would survey 30 ft2 around each fixed-point.  For each scanning 
section, the count rate observed by the surveyor (in gross cpm) was recorded and converted to 
counts per scan area.  Judgmental scans included areas of highest potential (e.g., corners, 
seams between concrete pours, or base of support poles) based on professional judgment.  
This provides a qualitative level of confidence that no likely areas of elevated activity were 
missed by the random measurements and that there were no errors made in area classification. 
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Table 13.  SU Identifiers, Locations, Areas, Required Scan Areas, and DCGLs 
Survey 

Unit 
Total 
Area 
(ft2) 

Warehouse 
Section Bays  

~Required 
Scan Area   

(ft2) 

DCGLalpha 
αpm/100cm2 

8AFL01 9000 8A All 450 227 
8AWL1 2296 8A Wall 115 227 
10BFL01 3000 10B 30, 31, 32, 41, 42 60 235 
10BFL02 1200 10B 71,72 60 235 
10BWL1 525 10B Wall 26 235 
10BFL03 400 10B 48 20 289 
11CFL01 600 11C 42 30 267 
11CFL02 400 11C 46 20 267 
11CWL01 197 11C Wall 10 267 
11DFL01 600 11D 64 60 227 
11DWL1 453 11D Wall 23 227 
12AFL01 400 12A 10 20 235 
12AWL1 197 12A Wall 10 235 
12BFL01 400 12B 16 20 289 
12BFL02 400 12B 18 20 289 
12BWL1 197 12B Wall 10 289 
13CFL01 1200 13C 29,30 60 260 
13CFL02 1200 13C 47,48,49 60 227 
13CFL03 1200 13C 71,72 60 260 
13CWL1 525 13C Wall 26 260 
13CWL2 590 13C Wall 30 227 
14AFL01 1250 14C 4 63 227 
14AWL1 295 14A Wall 15 227 
14AFL02 1000 14A 15 50 260 
14AWL2 394 14A Wall 20 260 
14BFL01 1000 14B 7 50 227 
14BWL1 295 14B Wall 15 227 
14BFL02 1000 14B 18 50 260 
14BWL2 394 14B Wall 20 260 
14CFL01 1000 14C 9 50 227 
14CWL1 394 14C Wall 20 227 
14EFL01 2500 14E 1,2 125 227 
14EFL02 1250 14E 5 63 227 
14EFL03 675 14E 17 34 227 
14EFL04 2000 14E 20,21 100 260 
14EFL05 2000 14E 23,24 100 267 
14EWL1 722 14E Wall 36 227 
14EWL2 295 14E Wall 15 227 
14EWL3 315 14E Wall 16 227 
14EWL4 394 14E Wall 20 267 
FHFL01 391 Fire House Decon Floor Area 20 227 
FHWL01 971 Fire House Decon Area Walls 49 227 
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6.3.4  Reference Area Survey Units 
 
The background or reference survey units were chosen due to their similarity in construction 
materials, construction date, and no history of storing or handling radioactive materials.   
Four background reference area survey units were designated as shown in the following table; 
the areas are identified with the survey unit alphanumeric code as used for impacted survey 
units.  Warehouse 8, Section B is the background reference area for Warehouse 8, Section A.   
Warehouse 10, Section A is the background reference area for Warehouses 10 through 13.  
Warehouse 14, Section D is the background reference area for Warehouse 14.  The South Area 
of the Fire Station is a reference for the Decon Room as it is in the same building but not 
impacted.  Background reference areas are shown in Figures 7, 8, 12, and 13.   

 

Table 14.  Reference Units Locations and Sizes 

Impacted 
Areas 

Reference Area 
Location 

Survey 
Unit Type 

Total 
Area 
(ft2) 

8BFL01 Floor 7200 Warehouse 8 Warehouse 8, 
Section B, entirety 8BWL01 Wall 2230 

10AFL01 Floor 1200 Warehouses 10, 
11, 12, 13 

Warehouse 10, 
Section A, Bays 

47, 48, & 49 10AWL01 Wall 328 
14DFL01 Floor 2500 

Warehouse 14 
Warehouse 14, 

Section D, Bays 1 
& 2 14DWL1 Wall 656 

FHFL02 Floor 390 Decon Room East Section of 
Fire House FHWL02 Wall 970 
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Figure 7.  Warehouse 8 Survey Units 
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Figure 8.  Warehouse 10 Survey Units 
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Figure 9.  Warehouse 11 Survey Units 
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Figure 10.  Warehouse 12 Survey Units
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Figure 11.  Warehouse 13 Survey Units
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Figure 12.  Warehouse 14 Survey Units
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Figure 13.  Firehouse Decon Area 
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6.3.7 Determining the Number of Survey Points 
 
The following technique is used for determining the number of samples required.  The 
number of survey points as estimated may be increased, but MARSSIM suggests the 
value to use should be conservative until all actual values are known.  A review was 
made post-survey to determine if more samples are required but conservatism is built 
into the design to preclude this from happening.    
 
Section 5.5.2.2 of MARSSIM describes the process for determining the number of 
survey measurements necessary to ensure a data set sufficient for statistical analysis.  
For building and structure surfaces, the Wilcoxon Rank-Sum (WRS) test may be used.  
The method for determining the combined number of data points (N) for the survey unit 
and reference area is based on the expected contaminant variability and the 
predetermined acceptable Type I and Type II error rates.    
 
The project data quality objectives (DQO) established the Type I and Type II error rates 
(α and β respectively) at 0.05.   
 
The “relative shift” (Δ/σ) is the ratio involving the concentration to be measured (Δ) 
relative to the expected variability in that concentration sigma (σ), and can be thought of 
as an expression of the resolution of the measurements.  The sigma (σ) is selected from 
the larger of that found in the survey unit or the reference area.  The shift (Δ) is the width 
of the statistical gray region or difference in the release criterion and the lower bound of 
the gray region (LBGR).  The gray region is the area where the impact of making an 
incorrect error decision (Type I or Type II error) is small.  The LBGR is the concentration 
at which the type II error rate is set.  It is advantageous to set the LBGR at or above the 
expected median contaminate concentration in the survey unit; characterization data 
from the HSA indicated that 50% of the DCGL was well above the expected 
concentration levels. The Lower Bound of the Gray Region (LBGR) represents average 
concentrations that one expects to find after remediation is complete; by definition, the 
LBGR is something less than the DCGLw 
 
 
MARSSIM recommends assuming a coefficient of variation of 30% for sigma when 
preliminary data are not available, an assumption of 0.3 times a DCGL.  Routinely the 
LBGR is set at one-half of the DCGL.  All of this is summarized in the following formulas: 

 

σσ
DCGLDCGL *5.0−

=
Δ

 

 

3.0
5.0

=
Δ
σ

 

 

7.1≈Δ
σ

 

To determine the number of data points needed in each survey unit and reference area, 
MARSSIM Table 5.3 is used.  For this example, each structure survey unit and the 
reference area are expected to have a minimum of 15 survey points.   However, from the 
HSA, preliminary data was available to estimate the relative shift which was confirmed 
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during the FSS.  The low level of contaminate averages and associated sigmas drove 
the relative shift to levels (4.5 and higher) which are not particularly useful for an FSS 
design.  MARSSIM recommends that if the relative shift is greater than 3 to adjust the 
LBGR until the relative shift is between the values of 1 and 3.  This adjustment was 
required in all survey units.  At a derived relative shift of 3 and with the DQOs for α and β 
at 0.05, the required number of data points needed in each survey unit and reference 
area, MARSSIM Table 5.3 is used, is 10.  Similarly at a relative shift of 1.7, the number 
of data points in each survey unit is 15.  However, another DQO is to scan survey 5% of 
Class 3 survey units with the area surveyed distributed uniformly around each point and 
a goal was set to apply the scan over a reasonably large number of points:  15 data 
points for all Class 3 survey units and 16 data points for the Class 2 Survey Unit.  
Certainly when obstructions exist and a sample point can not be used, the minimum 
acceptable number of data points is 10.  The FSS data contains about 1.5 times the 
minimum required number of static and smear measurements.  By design and If 
required, determining the required number of survey points could be an iterative process 
(see Figure 3) but as the Δ/σ was reviewed there was no need to increase the projected 
number of points in any survey unit.    
 
6.3.8  Determination of Survey Point Locations  
 
Before the surveys are conducted within a survey unit, a fixed reproducible starting point 
is selected, such as the southwestern corner of the survey unit at ground level.  The 
survey unit points are based on an X-Y reference-coordinate system that was provided 
with the FSS maps.  Equipment such as tape and laser measurers was used in the 
measurement of the survey units for the FSS.  SAE units (feet and inches) may be used 
for measuring the survey units.  Visual aids such as paint and/or removable tape can be 
used to mark survey point locations within the survey unit, other methods can be used 
when applicable.    
 
Reference area measurements were taken and recorded in a similar fashion to 
measurements taken in the survey units.  The gross activity measurements (uncorrected 
for background) in the reference area(s) were compared to the gross activity 
measurements in the survey units to determine if the null hypothesis (the survey unit is 
contaminated) is accepted or rejected.  All reference and Class 3 survey points were a 
random selection. 
 
Once the number of data points required for each survey unit is determined, the location 
of the first survey point in each survey unit is determined using a random number 
generator to generate an X and Y coordinate in meters from a reference point (0, 0).   
 
The (0, 0) point was generally taken as the southwestern corner of the survey unit or 
survey area at ground level.  The referenced points are clearly identified on each survey 
unit map.  For an X or Y coordinate to be valid, it must fall on the survey map within the 
survey unit. 
 
The survey points for the single Class 2 Survey Unit had a randomly selected starting 
point.  Once the initial randomly selected survey point is determined, the remaining 
points were mapped on the survey map using a systematic triangular grid pattern.   
 
Survey unit maps, showing the survey points, their (X, Y) coordinate are provided in the 
Appendix A. 
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6.3.9  Surface Activity Measurements 
 
Each survey unit and the reference area were initially designed to have a minimum of 15 
randomly located survey points.  All Class 3 survey units received a 5% alpha scan at 
random locations and also bias scans along cracks and seams in the concrete floors.  A 
smear was performed at each survey point.   
 
Direct Measurements 
 
Direct measurements of alpha surface activity were performed at selected locations 
using instrumentation listed in Table 9.  Measurements were conducted by integrating 
counts over a 1 minute period. 
 
Removable Contamination Measurements 
 
A smear for removable contamination was performed at each measurement location; 
nominal areas of 100 cm2 were smeared. 
 
6.4  Background Level Determinations 

 
Reference area measurements can be used for multiple survey units as long as the 
material being surveyed is similar to that in the reference area.   
 
For comparability of results, survey measurements were collected from the reference 
area background survey units using similar instruments and survey techniques 
employed in the survey unit areas.  Each background reference area was surveyed 
using 15 random static alpha measurements and smears for removable contamination.    
 
7.0  DATA INTERPRETATION 
 
During the FSS, data was properly documented so that aspects of the FSS can be 
referenced in the future if desired.  The survey documentation is of sufficient detail to 
allow for the recreation of the survey procedure, location, instrumentation used, and 
results. 
 
All of the data taken including fixed measurements, scanning measurements, and 
removable contamination were documented in detail. 
 
Instrument measurements and analytical results include the following data: 
 
• Daily background measurements 
• Location of the measurement or sample 
• Date and time of the measurement or sample 
• Gross or net instrument readings.  Net instrument readings will often be negative 

since samples without any added radioactivity will often be below the background 
count.  These numbers were recorded since they may be necessary for statistical 
evaluation of the data.  

• Measured concentrations in dpm/100 cm2 for surface contamination  
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• Name of surveyor, sampler, or analyst 
• Instrument specifications and calibration date 
• Minimum detectable concentrations or activity 
• Name of person reviewing results 
• Other relevant information 
 
The locations of static and smear measurements and scanning sections are illustrated in 
Appendix A.  Statistical data in the appendices are shown by rounding and minor errors 
in calculations may propagate. 
 
7.1  Reference Area Results 
 
Tables 15 and 16 summarize the results of the static and smear measurements for the 
reference units.  When metal or wood was required to be surveyed, similar material was 
identified in a reference unit and 15 data points were collected.  This data is also 
provided in Table 15 and is identified as “Material”.  Detailed results of static and smear 
measurements for each individual location are provided in Appendix B and D, 
respectively.  Drawings and coordinates are provided in Appendix A.   
 

Table 15.  Summary of Reference Units Static Measurements 

Net Activity (αpm/100cm2)* Reference 
Unit Material N 

Average Minimum Maximum Sigma 
8BFL01 Concrete 15 20 -1 41 14 
8BWL01 Block 15 15 -1 40 15 
8BWL02 Brick 15 27 9 51 12 
10AFL01 Concrete 15 16 -9 71 21 
10AWL01 Block 15 20 -9 48 16 
10AWL02 Brick 15 27 2 59 18 
10A Material Metal 15 11 -9 37 14 
10A Material Wood 15 7 -9 48 15 
14DFL01 Concrete 15 31 9 61 17 
14DWL01 Block 15 32 -1 72 19 
14D Material Metal 15 28 9 61 16 
FHFL02 Tile 15 9 -1 30 10 
FHWL02 Wallboard 15 14 0 41 11 

*Instrument backgrounds were subtracted 
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Table 16.  Summary of Reference Units Smear Measurements 
 

Net Activity (αpm/100cm2)* Reference 
Unit Average Minimum Maximum
8BFL01 1 -4 12
8BWL01 2 -3 8
10AFL01 7 1 18
10AWL01 3 -3 19
10AWL02 1 -3 14
14DFL01 1 -4 18
14DFL01 1 -3 8
14DWL01 1 -3 14
FHFL02 2 -3 19
FHWL02 -2 -3 3

*Instrument backgrounds were subtracted 
 
 

7.2  Survey Unit Results for Required Measurements 

The following tables summarize the results of the static, scan, and smear measurements 
for the survey units; respectively.  Details of measurement results for each individual 
location are provided in Appendix B, C, and D.  Drawings and coordinates are provided 
in Appendix A.
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Table 17.  Summary of SU Static Measurements* 
        

Net Activity (αpm/100cm2)  Net Activity (αpm/100cm2)Survey 
Unit Material N 

Avg. Min. Max. Sigma  
Survey 

Unit Material N 
Avg. Min. Max. Sigma

8AFL01 Concrete 15 16 -10 52 18  13CWL01 Block 15 -26 -48 -6 14 
8AWL01 Block 12 4 -16 16 13  13CWL02 Block 13 -27 -48 4 17 
8AWL01 Brick 2 8 -8 24 23  14AFL01 Concrete 15 -19 -32 -1 12 
10BFL01 Concrete 15 -3 -25 32 19  14AFL02 Concrete 15 -17 -32 10 12 
10BFL02 Concrete 15 -8 -25 21 17  14AWL01 Block 14 4 -23 39 17 
10BFL03 Concrete 15 -8 -25 32 18  14AWL02 Block 15 -12 -23 8 10 
10BWL01 Block 9 -8 -29 17 15  14BFL01 Concrete 15 -18 -32 10 16 
10BWL01 Brick 5 -14 -25 9 16  14BFL02 Concrete 15 -12 -32 10 16 
11CFL01 Concrete 15 18 -14 43 9  14BWL01 Block 15 -5 -23 29 16 
11CFL02 Concrete 15 14 -14 32 14  14BWL02 Block 15 -11 -33 39 20 
11CWL01 Block 14 21 -29 40 21  14CFL01 Concrete 15 -3 -32 30 17 
11CWL01 Metal 1 -8 N/A N/A N/A  14CWL01 Block 14 2 -23 19 14 
11DFL01 Concrete 16 -4 -25 32 17  14EFL01 Concrete 15 6 -20 32 17 
11DWL01 Concrete 15 0 -16 36 14  14EFL02 Concrete 15 -1 -21 41 19 
12AFL01 Concrete 15 -5 -25 21 16  14EFL03 Concrete 15 -3 -32 30 17 
12AWL01 Block 15 3 -29 51 20  14EFL04 Concrete 15 -10 -32 10 17 
12BFL01 Concrete 15 -8 -25 21 13  14EFL05 Concrete 15 -14 -32 10 13 
12BWL01 Block 12 -8 -29 29 18  14EWL01 Block 15 2 -23 39 14 
12BWL01 Wood 1 5 N/A N/A N/A  14EWL02 Block 15 9 -23 39 19 
12BFL02 Concrete 15 -7 -25 21 14  14EWL03 Block 15 10 -23 71 25 
13CFL01 Concrete 15 -8 -25 21 14  14EWL04 Block 15 -3 -23 39 18 
13CFL02 Concrete 15 -11 -25 21 16  FHFL01 Tile 15 2 -10 31 12 
13CFL03 Concrete 15 -33 -48 -17 12  FHWL01 Wallboard 15 -4 -16 16 11 

      
* Reference Unit material background averages have been subtracted. 
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Table 18.  Summary of SU Scan Measurements* 

 
 
 

Survey 
Unit 

Total 
Area 

Scanned 
(ft2) 

Average 
Residence 

Time     
(sec) 

Average 
Activity 

αpm/100cm2

 

Survey 
Unit 

Total 
Area 

Scanned 
(ft2) 

Average 
Residence 

Time     
(sec) 

Average 
Activity 

αpm/100cm2

8AFL01 510 2.0 2  14AFL01 63 2.9 -13 
8AWL1 115 3.5 2  14AWL1 18 2.7 -18 
10BFL01 150 3.1 -6  14AFL02 50 2.6 -16 
10BFL02 60 2.5 11  14AWL2 20 2.5 -11 
10BWL1 27 2.5 -12  14BFL01 50 2.4 -16 
10BFL03 20 3.7 -4  14BWL1 15 3.4 -13 
11CFL01 30 2.6 -8  14BFL02 63 2.2 -6 
11CFL02 13 5.0 -1  14BWL2 20 3.2 -19 
11CWL01 13 4.1 -14  14CFL01 50 2.4 0 
11DFL01 60 2.5 3  14CWL1 20 2.3 -19 
11DWL1 23 3.7 -5  14EFL01 142 1.7 -12 
12AFL01 20 5.4 -8  14EFL02 63 2.7 17 
12AWL1 14 4.2 -13  14EFL03 34 2.2 -16 
12BFL01 20 2.5 -17  14EFL04 100 2.4 11 
12BFL02 20 2.7 -15  14EFL05 100 3.5 -11 
12BWL1 11 3.5 -14  14EWL1 39 2.4 4 
13CFL01 60 2.3 5  14EWL2 15 2.3 -13 
13CFL02 60 2.6 5  14EWL3 17 5.5 -11 
13CFL03 60 2.4 12  14EWL4 20 4.5 -10 
13CWL1 28 2.2 -14  FHFL01 20 4.4 2 
13CWL2 31 2.5 -14  FHWL01 56 2.7 -3 

 
* Reference Unit material background averages have been subtracted. 
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Table 19.  Summary of SU Smear Measurements* 
 

Net Activity (αpm/100cm2)  Net Activity (αpm/100cm2) Survey 
Unit Average Minimum Maximum  

Survey 
Unit Average Minimum Maximum

8AFL01 5 -4 23  14AFL01 -1 -4 12 
8AWL01 1 -3 8  14AFL02 1 -3 14 
10BFL01 2 -3 8  14AWL01 1 -3 8 
10BFL02 1 -3 19  14AWL02 0 -3 8 
10BFL03 2 -3 8  14BFL01 1 -3 8 
10BWL01 2 -3 14  14BFL02 1 -3 8 
11CFL01 2 -4 12  14BWL01 2 -3 14 
11CFL02 3 -3 14  14BWL02 3 -3 25 
11CWL01 1 -3 8  14CFL01 1 -3 8 
11DFL01 3 -4 18  14CWL01 2 -3 19 
11DWL01 2 -3 8  14EFL01 8 -4 29 
12AFL01 0 -3 8  14EFL02 2 -3 14 
12AWL01 1 -3 14  14EFL03 1 -3 19 
12BFL01 0 -3 8  14EFL04 3 -3 8 
12BFL02 -1 -3 3  14EFL05 0 -3 14 
12BWL01 1 -3 19  14EWL01 1 -3 14 
13CFL01 -1 -3 8  14EWL02 -1 -3 8 
13CFL02 2 -3 14  14EWL03 3 -3 14 
13CFL03 1 -3 14  14EWL04 3 -3 14 
13CWL01 1 -3 8  FHFL01 1 -3 8 
13CWL02 -1 -4 7  FHWL01 -1 -3 8 

 
 

* Only instrument background has been subtracted.
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7.3  Results of Overhead and Upper Wall Bias Measurements 
 
The FSSP required random checks on wall surfaces above two meters and at overhead 
structural members.  Survey technicians were afforded the opportunity to perform judgmental 
measurements in areas of highest potential (e.g., level locations on the tops of beams) based 
on professional judgment.  Special ceiling and upper wall designators were established to 
parallel those for the regular floor and wall survey units, e.g., 8ACB01-1 would be in the ceiling, 
the C represents the ceiling and B represents that it is bias) area immediately above 8AFL01 
and the first of two measurements.  Similarly, 10BWB02-1 would represent a bias measurement 
on the upper wall (W represents wall) measurement in Warehouse Section 10B for the second 
survey unit in that area.  The results are summarized in the tables below.  Drawings and 
coordinates are provided in Appendix A. 
 

Table 20.  Static Overhead and Upper Wall Bias Measurements* 
Net (αpm/100 cm2) Warehouse 

& Section N 
Average Minimum Maximum Sigma 

8A 3 -2 -5 0 3 
10B 8 -6 -25 21 15 
11C 5 -10 -17 6 10 
11D 3 2 -6 6 7 
12A 3 -2 -6 6 7 
12B 5 -3 -17 6 10 
13C 8 -10 -17 6 8 
14A 6 -18 -29 8 15 
14B 6 -6 -33 26 23 
14C 3 -30 -33 -29 2 
14E 14 -7 -33 39 20 

* Reference Unit material background averages have been subtracted. 
 

 
Table 21.  Scan Overhead and Upper Wall Bias Measurements* 

Warehouse 
& Section N 

Total 
Area 

Scanned 
(ft2) 

Average 
Residence 

Time     
(sec) 

Average 
Activity 

αpm/100cm2 

8A 3 7 3.5 -4 
10B 8 18 2.3 -8 
11C 5 10 2.1 -4 
11D 3 7 2.8 -2 
12A 3 6 2.5 -6 
12B 5 11 2.4 6 
13C 8 18 2.4 -13 
14A 6 12 2.3 -9 
14B 6 14 2.5 -14 
14C 3 7 2.1 -20 
14E 14 21 4.0 -14 

* Reference Unit material background averages have been subtracted. 
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Table 22.  Smear Overhead and Upper Wall Bias Measurements* 
Activity (αpm/100cm2) Warehouse N 

Average Minimum Maximum 
8A 3 1 -3 8 
10B 8 0 -3 3 
11C 5 4 -3 14 
11D 3 -3 -3 -3 
12A 3 -1 -3 3 
12B 5 2 -3 8 
13C 8 1 -3 8 
14A 6 1 -3 3 
14B 6 1 -3 8 
14C 3 -1 -3 3 
14E 14 -2 -3 3 

*Only instrument background has been subtracted.  
 

7.4  Results of Miscellaneous Bias and Duplicate Measurements 
 
The FSSP required that survey technicians be afforded the opportunity to perform judgmental 
measurements in areas of highest potential (e.g., corners, seams between concrete pours, or 
base of support poles) based on professional judgment.  This provides a qualitative level of 
confidence that no areas of elevated activity were missed by the random measurements and 
that there were no errors in area classification.  The results are summarized in the tables below.  
Drawings and coordinates are provided in Appendix A.  As all duplicate measurements have 
results with very low values and most below the MDC; comparison with measurements used for 
evaluating the survey unit is that they are the same value or small magnitude. 
  

Table 23.  SU Bias Static Measurements* 
Net Activity (αpm/100cm2) Survey 

Unit Material N 
Average Minimum Maximum Sigma 

8AFL01 Concrete 2 -2 -8 5 9 
11CFL01 Concrete 1 -8 -8 -8 N/A 
11DFL01 Concrete 1 18 18 18 N/A 
14EFL01 Concrete 1 -8 -8 -8 N/A 
FHFL01 Tile 6 5 -8 24 14 

* Reference Unit material background averages have been subtracted. 
 

Table 24.  SU Duplicate Static Measurements*  
Net Activity (αpm/100cm2) Survey 

Unit Material N Average Minimum Maximum Sigma 
10BFL02 Concrete 6 19 11 31 8 
11CFL01 Concrete 15 12 -8 31 13 
11DFL01 Concrete 15 22 -8 76 22 
14EFL01 Concrete 15 -2 -28 24 17 

* Reference Unit material background averages have been subtracted. 
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Table 25.  Bias Sink and Drain Smears* 
Activity (αpm/100cm2) Warehouse/Section N 

Average Minimum Maximum 
Firehouse 4 -1 -3 3 

11D 3 -3 -3 -3 
12A 2 3 3 3 
*Only instrument background has been subtracted.  

 
 

Table 26.  SU Bias Smears* 
Net Activity (αpm/100cm2) Survey 

Unit N 
Average Minimum Maximum 

FHFL01 6 -1 -4 12 
11CFL01 1 -4 -4 -4 
14EFL01 1 -4 -4 -4 

*Only instrument background has been subtracted. 
 
 

Table 27.  SU Duplicate Smears* 
Net Activity (αpm/100cm2) Survey 

Unit N 
Average Minimum Maximum 

10BFL01 6 9 -4 23 
11DFL01 15 2 -3 19 
14EWL02 15 0 -3 8 

*Only instrument background has been subtracted. 



                                                                                                              Binghamton Depot FSSR 

53 

 
8.0  REFERENCES 
 
8.1 Radiological Historical Site Assessment Report, Defense National Stockpile Center, 

Binghamton Depot, Binghamton, New York, Chesapeake Nuclear Services, Inc., Rev. 1, 
February 2006. 

 
8.2 Final Status Survey Plan, DNSC, Binghamton Depot, Binghamton, NY, Chesapeake 

Nuclear Services, Inc., February 2006. 
 
8.3 Letter:  F. Kevin Reilly, DNSC, to USNRC; Subject:  Amendment of Source Materials 

License, dated Oct. 19, 2005. 
 
8.4 Guidance for the Data Quality Objective Process, U.S. EPA, 2000. 
 
8.5 Guideline For Decontamination Of Facilities And Equipment Prior To The Release For 

Unrestricted Use Or Termination Of Licenses For Byproduct, Source Or Special Nuclear 
Material, U.S. NRC, 1982. 

 
8.6 Minimum Detectable Concentrations with Typical Radiation Survey Instruments for 

Various Contaminants and Field Conditions, NUREG 1507, U.S. NRC, June, 1998. 

8.7 A Non-Parametric Statistical Methodology for the Design and Analysis of Final Status 
Decommissioning Surveys, NUREG-1505, U.S. NRC, 1999. 

 
8.8 Multi-Agency Radiation Survey and Site Investigation Manual, EPA/402/R-97-016, 

Revision 1. NUREG-1575, U.S. NRC, August, 2000. 

8.9 Consolidated NMSS Decommissioning Guidance, NUREG-1757 Volumes 1 and 2, U.S. 
NRC, 2003. 

 
8.10 Residual Radioactive Contamination From Decommissioning, NUREG/CR-5512, 

October, 1992. 
 
8.11 Source Materials License STC-133, Amendment 26, U.S. NRC, August 23, 2006. 
 
8.12 “Standards for Protection Against Radiation,” Title 10 Code of Federal Regulations, Part 

20, U.S. NRC, as amended. 
 
8.13 DNSC Occupational Radiation Protection Program, December 2002. 
 
8.14 Decommissioning Health Physics, EW Abelquist, IOP Publishing Ltd, 2001.  
 
8.15 Systematic Radiological Assessment of Exemptions for Source and Byproduct  

Materials, NUREG-1717, U.S, NRC, 2001. 
 
8.16 The Health Physics and Radiological Handbook, Revised Edition, Scinta, Inc. Silver 

Spring, MD 20902, 1992. 
 
8.17    “Activity-mass Relationship for Uranium and Natural Thorium, “Title 49 Code of Federal 

Regulations, Part 49 (49 CFR Chapter I Part 173 Section 173.434), U.S. DOT. 



                                                                                                              Binghamton Depot FSSR 

54 

 
8.18 McFarland, RC, Determination of Alpha Particle Counting Efficiency for Wipe Test 

Samples, Radioactivity & Radiochemistry, Vol. 9, No. 1, 1998. 
 
8.19   Federal Register/Vol 65, No. 114/Tuesday, June 13, 2000/Notices. 
 
8.20 “Instructions to Workers,” Title 10 Code of Federal Regulations, Part 19, U.S. NRC, as 

amended. 
 
8.21     Face Plate Weldment HP-380, Eberline Drawing 11627004, Change 4, 9/18/97, 

Eberline, Santa Fe, NM 
 
8.22 Ludlum User Manual – Ludlum Model 43-93 & 4-93-2, July 2002, Ludlum    

Measurements, Inc.  Sweetwater, Texas, 79556. 
 
8.23 Ludlum User Manual – Ludlum Model 43-1 and 4-1-1 Scintillators, September 1993, 

Ludlum Measurements, Inc.  Sweetwater, Texas, 79556. 
 
8.24 Evaluation of Surface Contamination-part1, Beta Emitters and Alpha Emitters (ISO 

7503-1), International Organization for Standardization, 1988. 
 



 
 
 
 
 
 
 
 

Appendix A 
 
 
 

Drawings and Coordinates 

Appendix A- Drawings & Coordinates

A-1



APPENDIX A - DRAWINGS AND COORDINATES

TABLE OF CONTENTS

Warehouse 
Section

Survey 
Area Item Page Warehouse 

Section
Survey 
Area Item Page

8 Drawing 4 11 Drawing 32
Drawing 5 Drawing 33
Grid Coordinates 6 Drawing 34
Drawing 7 Grid Coordinates 35
Grid Coordinates 8 Drawing 36
Drawing 9 Grid Coordinates 37
Grid Coordinates 10 Drawing 38
Drawing 11 Grid Coordinates 39
Grid Coordinates 12 Drawing 40
Drawing 13 Drawing 41
Grid Coordinates 14 Grid Coordinates 42

10 Drawing 15 Drawing 43
Drawing 16 Grid Coordinates 44
Drawing 17 12 Drawing 45
Grid Coordinates 18 Drawing 46
Drawing 19 Drawing 47
Grid Coordinates 20 Grid Coordinates 48
Drawing 21 Drawing 49
Grid Coordinates 22 Grid Coordinates 50
Drawing 23 Drawing 51
Drawing 24 Drawing 52
Grid Coordinates 25 Grid Coordinates 53
Drawing 26 Drawing 54
Grid Coordinates 27 Grid Coordinates 55
Drawing 28 Drawing 56
Grid Coordinates 29 Grid Coordinates 57
Drawing 30
Grid Coordinates 31

Continued on next page

10A

10B

8B

8BWL02

10BFL02

10BFL03

10BWL01

11C

11D

12A

12B

8A 8AFL01

8AWL01

8BFL01

8BWL01

10AFL01

10AWL01

10AWL02

10BFL01

12AWL01

12BFL01

11CFL01

11CFL02

11CWL01

11DFL01

12BWL01

12BFL02

11DWL01

12AFL01

Appendix A- Drawings & Coordinates

A-2



APPENDIX A - DRAWINGS AND COORDINATES

TABLE OF CONTENTS
(Continued)

Warehouse 
Section

Survey 
Area Item Page Warehouse 

Section
Survey 
Area Item Page

13 Drawing 58 Drawing 94
Drawing 59 Drawing 95
Drawing 60 Grid Coordinates 96
Grid Coordinates 61 Drawing 97
Drawing 62 Grid Coordinates 98
Grid Coordinates 63 Drawing 99
Drawing 64 Drawing 100
Grid Coordinates 65 Grid Coordinates 101
Drawing 66 Drawing 102
Grid Coordinates 67 Grid Coordinates 103
Drawing 68 Drawing 104
Grid Coordinates 69 Grid Coordinates 105

14 Drawing 70 Drawing 106
Drawing 71 Grid Coordinates 107
Drawing 72 Drawing 108
Grid Coordinates 73 Grid Coordinates 109
Drawing 74 Drawing 110
Grid Coordinates 75 Grid Coordinates 111
Drawing 76 Drawing 112
Grid Coordinates 77 Grid Coordinates 113
Drawing 78 Drawing 114
Grid Coordinates 79 Grid Coordinates 115
Drawing 80 Drawing 116
Drawing 81 Grid Coordinates 117
Grid Coordinates 82 Drawing 118
Drawing 83 Grid Coordinates 119
Grid Coordinates 84 Drawing 120
Drawing 85 Grid Coordinates 121
Grid Coordinates 86 Drawing 122
Drawing 87 Grid Coordinates 123
Grid Coordinates 88 Drawing 124
Drawing 89 Grid Coordinates 125
Drawing 90
Grid Coordinates 91
Drawing 92
Grid Coordinates 93

FHWL02

14EWL04

FHFL01

FHWL01

FHFL02

14EFL05

14EWL01

14EWL02

14EWL03

14EFL01

14EFL02

14EFL03

14EFL04

14DWL01

14DFL01

14CWL01

14CFL01

14C

14D

14E

FH

14A

14B

14AFL01

14AFL02

14AWL01

14AWL02

14BFL01

14BFL02

14BWL01

14BWL02

13C

13CFL03

13CWL01

13CWL02

13CFL01

13CFL02

Appendix A- Drawings & Coordinates

A-3



180'

90
'

WAREHOUSE 8

A

100'

B

8AFL01

B

Reference  Area

Impacted Bays or Area

Survey Unit Number

8BFL018AWL01

8BWL01

8BWL02

Appendix A- Drawings & Coordinates

A-4



WAREHOUSE 8 -SECTION A

SU 8AFL01

20'

40'

60'

80'

100'20' 40' 60' 80'

1

5

9

14

2

6

10

15

3

12

11

4

7

8

13

16

17

Appendix A- Drawings & Coordinates

A-5



Survey Unit
8AFL01

N X Y
1 1 64
2 12 41
3 17 53
4 18 31
5 21 52
6 28 72
7 31 38
8 35 59
9 69 72

10 78 60
11 78 73
12 83 63
13 88 23
14 89 46
15 97 15
16 33 9 Bias
17 55 61 Bias

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
8AWL01

N X Y
1 27 0
2 41 3
3 46 2
4 56 1
5 57 5
6 75 1
7 81 3
8 125 4
9 154 4
10 206 2
11 216 1
12 256 2
13 325 2
14 338 5
15 348 4

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
8BFL01

N X Y
1 15 83
2 20 53
3 22 69
4 29 23
5 33 83
6 36 42
7 38 33
8 41 12
9 47 36
10 54 65
11 62 23
12 63 34
13 64 64
14 66 51
15 67 26

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
8BWL01

N X Y
1 17 4
2 24 3
3 28 6
4 36 4
5 45 2
6 48 1
7 53 4
8 81 1
9 96 0

10 132 6
11 135 1
12 146 1
13 214 5
14 222 3
15 243 4

N is the sample identification number
X and Y coordinates in feet

Appendix A- Drawings & Coordinates

A-12



WAREHOUSE 8 -SECTION B

SU 8BWL02

90'20' 40' 60' 80'
West Wall

1 2

3

4

5
6

7 10 11

12
8

9

13

14 15

Appendix A- Drawings & Coordinates

A-13



Survey Unit
8BWL02

N X Y
1 2 4
2 19 1
3 33 1
4 34 4
5 38 2
6 51 5
7 53 5
8 55 2
9 61 5

10 61 3
11 73 4
12 75 1
13 75 4
14 88 1
15 89 5

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
10AFL01

N X Y
1 0 19
2 1 53
3 2 44
4 5 29
5 6 48
6 7 45
7 9 45
8 13 21
9 14 31
10 15 18
11 15 25
12 17 16
13 18 9
14 19 45
15 20 7

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
10AWL01

N X Y
1 3 4
2 6 6
3 6 2
4 9 6
5 10 6
6 10 5
7 10 3
8 13 3
9 14 5

10 17 6
11 17 5
12 23 5
13 32 6
14 39 4
15 39 1

N is the sample identification number
X and Y coordinates in feet

Appendix A- Drawings & Coordinates

A-20



WAREHOUSE 10 -SECTION A

SU 10AWL02

40'

East Wall

20'

64

1 2 3
4

5
6 8

7

10
12

11

13
14

159

65

Appendix A- Drawings & Coordinates

A-21



Survey Unit
10AWL02

N X Y
1 1 2
2 2 2
3 6 2
4 10 3
5 11 4
6 16 3
7 19 2
8 19 3
9 19 5

10 22 5
11 24 6
12 28 4
13 30 2
14 33 2
15 35 5

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
10BFL01

N X Y
1 2 2
2 8 7
3 12 55
4 14 16
5 15 32
6 16 47
7 19 49
8 33 56
9 38 22
10 41 35
11 43 50
12 45 32
13 52 30
14 55 47
15 58 55

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
10BFL02

N X Y
1 1 40
2 9 35
3 12 11
4 12 22
5 13 31
6 14 1
7 18 19
8 18 33
9 18 36
10 21 10
11 26 6
12 28 8
13 29 20
14 29 30
15 30 2

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
10BFL03

N X Y
1 2 5
2 2 11
3 5 15
4 6 3
5 7 5
6 7 14
7 9 10
8 9 15
9 13 11
10 14 5
11 15 13
12 16 18
13 17 11
14 18 4
15 19 6

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
10BWL01

N X Y
1 2 4
2 13 5
3 15 4
4 20 2
5 21 5
6 23 4
7 24 6
8 31 2
9 32 4

10 33 6
11 51 1
12 54 1
13 66 1
14 71 2
15 80 1

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
11CFL01

N X Y
1 3 12
2 5 0
3 9 0
4 11 5
5 11 19
6 12 16
7 13 4
8 13 9
9 13 18
10 14 6
11 15 4
12 16 14
13 17 18
14 21 0
15 22 13

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
11CFL02

N X Y
1 1 4
2 2 12
3 4 12
4 4 19
5 5 20
6 6 10
7 6 18
8 8 0
9 8 12
10 8 14
11 9 17
12 12 2
13 15 6
14 19 11
15 20 8

N is the sample identification number
X and Y coordinates in feet

Appendix A- Drawings & Coordinates

A-37



WAREHOUSE 11 -SECTION C

SU 11CWL01

40'

South Wall

20'

1
2

3
4

5

6

7

8

10

12

11

13

14

159

46

Appendix A- Drawings & Coordinates

A-38



Survey Unit
11CWL01

N X Y
1 1 2
2 3 3
3 8 6
4 20 5
5 23 2
6 27 4
7 30 2
8 33 5
9 33 0
10 34 1
11 34 3
12 36 6
13 36 1
14 38 3
15 39 1

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
11DFL01

N X Y
1 4.0 2.0 Random Start
2 4.0 13.8
3 7.4 7.9
4 7.4 19.8
5 10.8 2.0
6 10.8 13.8
7 14.2 7.9
8 14.2 19.8
9 17.7 2.0
10 17.7 13.8
11 21.1 7.9
12 21.0 19.8
13 24.4 2.0
14 24.4 13.8
15 27.8 7.9
16 27.8 19.8

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
11DWL01

N X Y
1 3 2
2 3 1
3 4 3
4 12 3
5 19 3
6 32 5
7 34 4
8 41 0
9 42 1

10 46 5
11 46 2
12 47 0
13 51 0
14 64 6
15 65 2

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
12AFL01

N X Y
1 3 10
2 5 9
3 6 4
4 6 8
5 6 11
6 11 3
7 11 6
8 11 8
9 11 18
10 16 5
11 16 15
12 16 19
13 17 6
14 17 15
15 18 20

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
12AWL01

N X Y
1 1 3
2 1 0
3 15 0
4 17 2
5 21 5
6 21 4
7 22 4
8 24 5
9 25 3

10 30 5
11 31 3
12 36 4
13 36 0
14 38 6
15 39 1

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
12BFL02

N X Y
1 4 15
2 5 17
3 6 4
4 7 4
5 8 8
6 9 17
7 9 19
8 10 9
9 11 10
10 11 20
11 12 11
12 14 2
13 14 7
14 17 14
15 19 13

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
12BWL01

N X Y
1 0 5
2 3 6
3 8 2
4 13 5
5 14 1
6 17 5
7 20 3
8 21 3
9 23 4
10 25 6
11 30 6
12 31 5
13 35 2
14 38 4
15 39 1

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
12BFL01

N X Y
1 1 20
2 2 5
3 5 13
4 6 19
5 7 16
6 8 14
7 9 11
8 9 13
9 13 13
10 14 10
11 15 12
12 16 17
13 17 10
14 19 2
15 19 6

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
13CFL01

N X Y
1 4 30
2 6 2
3 7 1
4 7 18
5 9 23
6 9 38
7 12 31
8 16 20
9 18 8
10 18 19
11 19 26
12 20 29
13 21 30
14 26 20
15 28 9

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
13CFL02

N X Y
1 0 23
2 2 7
3 5 47
4 5 51
5 7 37
6 7 40
7 9 25
8 9 27
9 13 51
10 13 55
11 14 10
12 14 34
13 16 37
14 18 33
15 19 13

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
13CFL03

N X Y
1 0 34
2 1 25
3 4 24
4 8 16
5 8 38
6 10 10
7 11 18
8 12 15
9 15 19
10 16 21
11 22 12
12 27 6
13 28 34
14 29 10
15 30 16

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
13CWL01

N X Y
1 4 3
2 13 4
3 14 1
4 18 4
5 26 3
6 26 4
7 31 1
8 32 4
9 36 5
10 38 2
11 49 0
12 60 6
13 65 3
14 66 4
15 81 3

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
13CWL02

N X Y
1 10 6
2 15 3
3 21 2
4 22 1
5 27 1
6 27 4
7 34 5
8 42 2
9 44 0

10 46 5
11 57 4
12 95 2
13 97 2
14 100 6
15 110 2

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
14AFL01

N X Y
1 8 5
2 8 15
3 9 20
4 12 2
5 14 12
6 23 19
7 24 6
8 28 2
9 29 25
10 32 14
11 37 9
12 38 20
13 38 24
14 43 8
15 43 12

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 SECTION A
SU 14AFL02
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Survey Unit
14AFL02

N X Y
1 1 8
2 1 17
3 3 17
4 8 22
5 10 14
6 10 22
7 10 24
8 13 7
9 17 2
10 22 9
11 23 11
12 24 10
13 30 22
14 31 11
15 36 8

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 -SECTION A

SU 14AWL01
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Survey Unit
14AWL01

N X Y
1 1 4
2 2 1
3 3 2
4 6 1
5 10 2
6 14 3
7 14 2
8 24 2
9 30 2

10 31 5
11 32 1
12 39 3
13 39 0
14 43 4
15 44 2

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 -SECTION A

SU 14AWL02
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Survey Unit
14AWL02

N X Y
1 3 2
2 10 3
3 16 3
4 17 2
5 18 4
6 18 1
7 23 5
8 24 2
9 26 2
10 27 5
11 29 5
12 44 3
13 51 5
14 53 5
15 55 4

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 SECTION B
SU 14BFL01
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Survey Unit
14BFL01

N X Y
1 2 9
2 4 1
3 6 25
4 11 12
5 14 4
6 16 17
7 21 22
8 22 3
9 23 23
10 29 12
11 31 4
12 33 24
13 35 19
14 39 7
15 40 23

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 SECTION B
SU 14BFL02
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Survey Unit
14BFL02

N X Y
1 3 4
2 6 1
3 15 1
4 16 13
5 17 7
6 17 23
7 24 1
8 24 7
9 31 7
10 32 23
11 33 6
12 33 15
13 35 19
14 39 11
15 39 20

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 -SECTION B

SU 14BWL01
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Survey Unit
14BWL01

N X Y
1 0 0
2 1 5
3 3 2
4 7 4
5 8 2
6 11 2
7 11 0
8 16 1
9 21 3
10 26 1
11 27 1
12 27 4
13 29 1
14 31 1
15 44 1

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 -SECTION B

SU 14BWL02
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Survey Unit
14BWL02

N X Y
1 0 6
2 3 1
3 7 1
4 9 0
5 12 3
6 21 4
7 29 5
8 30 4
9 31 2

10 34 4
11 43 1
12 43 5
13 45 2
14 51 0
15 56 1

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 SECTION C
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WAREHOUSE 14 SECTION C
SU 14CFL01
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Survey Unit
14CFL01

N X Y
1 3 12
2 5 0
3 6 3
4 10 1
5 10 6
6 14 5
7 19 18
8 22 22
9 25 20
10 28 20
11 30 2
12 34 22
13 35 21
14 39 0
15 39 10

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 -SECTION C

SU 14CWL01
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Survey Unit
14CWL01

N X Y
1 0 4
2 5 2
3 7 2
4 11 5
5 27 4
6 30 2
7 40 1
8 51 6
9 52 1

10 54 5
11 54 3
12 55 0
13 57 4
14 59 6
15 60 2

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 SECTION D
RU 14DFL01
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Survey Unit
14DFL01

N X Y
1 3 15
2 5 36
3 7 6
4 11 12
5 16 45
6 21 13
7 21 45
8 23 1
9 25 46
10 27 20
11 30 30
12 33 17
13 37 49
14 41 32
15 49 49

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 -SECTION D
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Survey Unit
14DWL01

N X Y
1 2 4
2 19 1
3 22 6
4 34 4
5 38 2
6 51 5
7 53 5
8 55 2
9 61 5

10 61 3
11 79 4
12 86 1
13 109 0
14 114 2
15 120 5

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 SECTION E
SU 14EFL01
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Survey Unit
14EFL01

N X Y
1 0 17
2 0 50
3 1 45
4 2 40
5 7 13
6 7 20
7 25 29
8 30 7
9 34 20
10 36 30
11 36 34
12 42 37
13 42 45
14 43 7
15 43 27
16 25 16

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 SECTION E
SU 14EFL02
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Survey Unit
14EFL02

N X Y
1 1 2
2 5 10
3 5 23
4 17 1
5 17 9
6 18 20
7 28 11
8 30 23
9 37 2
10 38 5
11 38 10
12 40 1
13 41 8
14 41 15
15 44 22

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 SECTION E
SU 14EFL03
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Survey Unit
14EFL03

N X Y
1 3 12
2 5 18
3 10 19
4 13 22
5 15 11
6 17 3
7 17 25
8 18 2
9 19 7
10 20 10
11 20 15
12 20 22
13 23 5
14 23 10
15 23 23

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 SECTION E
SU 14EFL04
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Survey Unit
14EFL04

N X Y
1 3 44
2 4 0
3 4 22
4 6 13
5 10 21
6 17 38
7 18 30
8 18 34
9 21 35
10 25 22
11 25 26
12 35 13
13 36 6
14 39 42
15 40 32

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 SECTION E
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Survey Unit
14EFL05

N X Y
1 0 0
2 7 36
3 8 9
4 10 9
5 15 12
6 18 28
7 19 42
8 22 8
9 24 10
10 30 21
11 30 33
12 31 40
13 33 5
14 37 50
15 40 38

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
14EWL01

N X Y
1 19 3
2 24 2
3 27 6
4 33 4
5 45 4
6 49 6
7 51 2
8 72 4
9 77 5
10 79 5
11 82 6
12 87 3
13 90 3
14 93 4
15 109 3

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 -SECTION E

SU 14EWL02
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Survey Unit
14EWL02

N X Y
1 4 5
2 8 2
3 9 5
4 17 5
5 21 1
6 23 2
7 27 1
8 31 2
9 37 1

10 38 3
11 39 1
12 39 5
13 41 2
14 43 5
15 45 5

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
14EWL03

N X Y
1 3 4
2 13 5
3 16 5
4 27 5
5 27 1
6 29 6
7 29 1
8 34 1
9 35 3
10 39 2
11 41 6
12 44 4
13 45 2
14 46 6
15 48 3

N is the sample identification number
X and Y coordinates in feet
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WAREHOUSE 14 -SECTION E

SU 14EWL04
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Survey Unit
14EWL04

N X Y
1 4 6
2 7 4
3 14 1
4 15 5
5 16 2
6 17 5
7 21 2
8 25 4
9 26 1

10 28 4
11 33 4
12 36 5
13 41 1
14 55 5
15 59 4

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
FHFL01

N X Y
1 1 9
2 3 1
3 3 11
4 3 15
5 5 13
6 6 6
7 8 13
8 8 8
9 10 13
10 10 2
11 12 7
12 14 0
13 20 1
14 21 12
15 22 4

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
FHFL02

N X Y
1 1 4
2 2 7
3 3 5
4 3 8
5 4 6
6 4 11
7 5 8
8 6 1
9 6 8
10 8 2
11 8 11
12 9 9
13 9 13
14 10 18
15 10 10

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
FHWL01

N X Y
1 52 5
2 80 5
3 84 0
4 89 1
5 94 1
6 100 2
7 104 1
8 114 0
9 121 5

10 125 3
11 133 0
12 143 1
13 149 0
14 156 6
15 164 1

N is the sample identification number
X and Y coordinates in feet
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Survey Unit
FHWL02

N X Y
1 2 4
2 9 4
3 12 5
4 12 6
5 13 3
6 15 4
7 15 6
8 16 1
9 18 4
10 29 3
11 29 5
12 31 1
13 33 3
14 9 2
15 42 6

N is the sample identification number
X and Y coordinates in feet
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APPENDIX B - STATICS
TABLE OF CONTENTS

Survey Unit Material Page Survey Unit Material Page

Efficiency Calculation 235489 None 3 13CFL01 Concrete 33
Efficiency Calculation 235487 None 4 13CFL02 Concrete 34

8AFL01 Concrete 5 13CFL03 Concrete 35
8AWL01 Block 6 13CWL01 Block 36
8AWL01 Brick 7 13CWL02 Block 37
8BFL01 Concrete 8 14AFL01 Concrete 38

8BWL01 Block 9 14AFL02 Concrete 39
8BWL02 Brick 10 14AWL01 Block 40
10AFL01 Concrete 11 14AWL02 Block 41

10AWL01 Block 12 14BFL01 Concrete 42
10AWL02 Brick 13 14BFL02 Concrete 43
10A metal metal 14 14BWL01 Block 44
10A wood wood 15 14BWL02 Block 45
10BFL01 Concrete 16 14CFL01 Concrete 46
10BFL02 Concrete 17 14CWL01 Block 47
10BFL03 Concrete 18 14DFL01 Concrete 48

10BWL01 Block 19 14DWL01 Block 49
10BWL01 Brick 20 14D metal Metal 50
11CFL01 Concrete 21 14EFL01 Concrete 51
11CFL02 Concrete 22 14EFL02 Concrete 52

11CWL01 Block 23 14EFL03 Concrete 53
11CWL01 Metal 24 14EFL04 Concrete 54
11DFL01 Concrete 25 14EFL05 Concrete 55

11DWL01 Concrete 26 14EWL01 Block 56
12AFL01 Concrete 27 14EWL02 Block 57

12AWL01 Block 28 14EWL03 Block 58
12BFL01 Concrete 29 14EWL04 Block 59

12BWL01 Block 30 FHFL01 Tile 60
12BWL01 Wood 31 FHWL01 Wallboard 61
12BFL02 Concrete 32 FHFL02 Tile 62

FHWL02 Wallboard 63
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CHESAPEAKE NUCLEAR SERVICES, INC.
Instrument Efficiency Calculation
SITE: ____Binghamton

Date: 06/13/06   For Month of: 

Type/Serial # 2350-1 / 142513
Probe/Serial #: 43-93 / 235489
Calibration Due Date: 11/6/2006

Source counts Bkg counts Eff
1 635 0 0.220
2 647 1 0.224
3 642 0 0.222
4 659 0 0.228
5 647 0 0.224
6 666 0 0.230
7 664 0 0.230
8 654 0 0.226
9 655 0 0.227

10 648 0 0.224
11 639 0 0.221
12 640 0 0.221
13 659 0 0.228
14 653 0 0.226 MDC = 42 dpm/100cm2

15 665 0 0.230
16 648 0 0.224
17 663 0 0.229
18 618 0 0.214
19 696 0 0.241
20 599 0 0.207

Average 650 0.1 0.225
Std Dev 20 0.2 0.007

Inst. Eff. = Avg Source CPM – Avg Bkg CPM
 

Inst. Eff.= 0.225     

Form RS-9.1-2

June

Instrument Information Source Information
Isotope Th-230

Serial Number 72992-704
2π Emission rate (epm) 2890

Source 2π Activity (epm)

( ) ⎟
⎠
⎞

⎜
⎝
⎛

+
=

2100
)(

*65.43

cm
a
s

MDC
is

b

εε
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CHESAPEAKE NUCLEAR SERVICES, INC.
Instrument Efficiency Calculation
SITE: ____Binghamton

Date: 06/13/06   For Month of: 

Type/Serial # 2350-1 / 95357
Probe/Serial #: 43-93 / 235487
Calibration Due Date: 2/2/2007

Source counts Bkg counts Eff
1 639 0 0.221
2 627 0 0.217
3 632 0 0.219
4 646 1 0.223
5 613 2 0.211
6 574 1 0.198
7 579 1 0.200
8 568 0 0.197
9 543 1 0.188

10 588 2 0.203
11 555 0 0.192
12 587 1 0.203
13 596 0 0.206
14 526 1 0.182 MDC = 75 dpm/100cm2

15 603 2 0.208
16 558 0 0.193
17 569 2 0.196
18 602 1 0.208
19 625 0 0.216
20 605 1 0.209

Average 592 0.8 0.204
Std Dev 33 0.8 0.011

Inst. Eff. = Avg Source CPM – Avg Bkg CPM

Inst. Eff.= 0.204     

Form RS-9.1-2

June

Instrument Information Source Information
Isotope Th-230

Serial Number 72992-704
2π Emission rate (epm) 2890

Source 2π Activity (epm)

( ) ⎟
⎠
⎞

⎜
⎝
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+
=
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a
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b
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Summary of Static Measurements - Alpha

Survey Unit: 8AFL01
Description: Sampling and Storage Area
Survey Date: 11/7/2005

N Gross 
(counts) NCPM NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 2 0 1.5 0 30
2 4 2 2.0 21 42
3 7 5 2.7 52 56
4 3 1 1.8 10 36
5 1 -1 1.1 -10 22
6 6 4 2.5 42 52
7 5 3 2.3 31 47
8 4 2 2.0 21 42
9 1 -1 1.1 -10 22
10 2 0 1.5 0 30
11 4 2 2.0 21 42
12 5 3 2.3 31 47
13 2 0 1.5 0 30
14 3 1 1.8 10 36
15 4 2 2.0 21 42

Minimum: -10
Maximum: 52

Average: 16
Std Dev: 18

Analysis Parameters
Reference Area: 8BFL01 Material Background: 2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 8AWL01-block
Description: Sampling and Storage Area
Survey Date: 11/7/2005

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL

2 0 -2 0.3 -16 8
3 2 1 1.4 5 30
4 3 2 1.8 16 36
5 3 2 1.8 16 36
6 1 -1 1.0 -5 21

9 3 2 1.8 16 36
10 1 -1 1.0 -5 21
11 0 -2 0.3 -16 8
12 3 2 1.8 16 36
13 1 -1 1.0 -5 21
14 2 1 1.4 5 30
15 3 2 1.8 16 36

Minimum: -16
Maximum: 16

Average: 4
Std Dev: 13

Analysis Parameters
Reference Area: 8BFL01 Material Background: 2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 8AWL01-brick
Description: Sampling and Storage Area
Survey Date: 11/7/2005

Location Gross 
(counts) NCPM NCPM Uncertainty Activity Uncertainty @ 

95% CL
7 2 -1 1.5 -8 30
8 5 2 2.3 24 47

Minimum: -8
Maximum: 24

Average: 8
Std Dev: 23

Analysis Parameters
Reference Area: 8BFL01 Material Background: 3 cpm

Material: brick Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 8BFL01
Description: Reference Area
Survey Date: 11/7/2005

Location Gross 
(counts) NCPM

NCPM 
Uncertainty

Activity Uncertainty @ 
95% CL

1 1 0.9 1.0 9 21
2 1 0.9 1.0 9 21
3 2 1.9 1.4 20 29
4 4 3.9 2.0 41 42
5 4 3.9 2.0 41 42
6 1 0.9 1.0 9 21
7 2 1.9 1.4 20 29
8 3 2.9 1.7 30 36
9 1 0.9 1.0 9 21

10 0 -0.1 0.1 -1 1
11 2 1.9 1.4 20 29
12 1 0.9 1.0 9 21
13 4 3.9 2.0 41 42
14 3 2.9 1.7 30 36
15 1 0.9 1.0 9 21

Minimum: -1
Maximum: 41

Average: 2.0 Average: 20
Std Dev: 14

Analysis Parameters
Reference Area: N/A Instrument Background: 0.1 cpm

Material: concrete Background Count Time: 20 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 8BWL01-block
Description: Reference Area
Survey Date: 7/5/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 0 -0.1 0.1 -1 1
2 3 2.9 1.7 30 36
3 4 3.9 2.0 40 42
4 0 -0.1 0.1 -1 1
5 3 2.9 1.7 30 36
6 1 0.9 1.0 9 21
7 0 -0.1 0.1 -1 1
8 1 0.9 1.0 9 21
9 2 1.9 1.4 20 29
10 2 1.9 1.4 20 29
11 0 -0.1 0.1 -1 1
12 2 1.9 1.4 20 29
13 1 0.9 1.0 9 21
14 0 -0.1 0.1 -1 1
15 4 3.9 2.0 40 42

Minimum: -1
Maximum: 40

Average: 1.5 Average: 15
Std Dev: 15

Analysis Parameters
Reference Area: N/A Instrument Background: 0.1 cpm

Material: block Background Count Time: 20 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 8BWL02-brick
Description: Reference Area
Survey Date: 7/5/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 95% 

CL
1 3 2.9 1.7 30 36
2 1 0.9 1.0 9 21
3 4 3.9 2.0 40 42
4 2 1.9 1.4 20 29
5 5 4.9 2.2 51 47
6 3 2.9 1.7 30 36
7 2 1.9 1.4 20 29
8 1 0.9 1.0 9 21
9 4 3.9 2.0 40 42

10 3 2.9 1.7 30 36
11 4 3.9 2.0 40 42
12 3 2.9 1.7 30 36
13 2 1.9 1.4 20 29
14 2 1.9 1.4 20 29
15 2 1.9 1.4 20 29

Minimum: 9
Maximum: 51

Average: 2.7 Average: 27
Std Dev: 12

Analysis Parameters
Reference Area: N/A Instrument Background: 0.1 cpm

Material: brick Background Count Time: 20 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 10AFL01
Description: Reference Area
Survey Date: 6/18/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 3 2.2 1.7 25 40
2 2 1.2 1.4 14 32
3 1 0.2 1.0 2 23
4 2 1.2 1.4 14 32
5 7 6.2 2.7 71 62
6 3 2.2 1.7 25 40
7 1 0.2 1.0 2 23
8 0 -0.8 0.2 -9 5
9 1 0.2 1.0 2 23
10 4 3.2 2.0 37 46
11 4 3.2 2.0 37 46
12 0 -0.8 0.2 -9 5
13 2 1.2 1.4 14 32
14 2 1.2 1.4 14 32
15 1 0.2 1.0 2 23

Minimum: -9
Maximum: 71

Average: 2.2 Average: 16
Std Dev: 21

Analysis Parameters
Reference Area: N/A Instrument Background: 0.8 cpm

Material: concrete Background Count Time: 20 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 10AWL01-block
Description: Reference Area
Survey Date: 6/15/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 4 3.2 2.0 37 46
2 3 2.2 1.7 25 40
3 2 1.2 1.4 14 32
4 2 1.2 1.4 14 32
5 2 1.2 1.4 14 32
6 4 3.2 2.0 37 46
7 0 -0.8 0.2 -9 5
8 3 2.2 1.7 25 40
9 1 0.2 1.0 2 23
10 2 1.2 1.4 14 32
11 4 3.2 2.0 37 46
12 2 1.2 1.4 14 32
13 3 2.2 1.7 25 40
14 1 0.2 1.0 2 23
15 5 4.2 2.2 48 52

Minimum: -9
Maximum: 48

Average: 2.5 Average: 20
Std Dev: 16

Analysis Parameters
Reference Area: N/A Instrument Background: 0.8 cpm

Material: concrete Background Count Time: 20 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)

Appendix B- Statics

B-12



Summary of Static Measurements - Alpha

Survey Unit: 10AWL02-brick
Description: Reference Area
Survey Date: 6/15/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 5 4.2 2.2 48 52
2 2 1.2 1.4 14 32
3 3 2.2 1.7 25 40
4 4 3.2 2.0 37 46
5 4 3.2 2.0 37 46
6 1 0.2 1.0 2 23
7 3 2.2 1.7 25 40
8 2 1.2 1.4 14 32
9 5 4.2 2.2 48 52

10 4 3.2 2.0 37 46
11 6 5.2 2.5 59 57
12 1 0.2 1.0 2 23
13 1 0.2 1.0 2 23
14 4 3.2 2.0 37 46
15 3 2.2 1.7 25 40

Minimum: 2
Maximum: 59

Average: 3.2 Average: 27
Std Dev: 18

Analysis Parameters
Reference Area: N/A Instrument Background: 0.8 cpm

Material: concrete Background Count Time: 20 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 10AMETAL
Description: Reference Area
Survey Date: 11/7/2005

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 2 1.2 1.4 14 32
2 0 -0.8 0.2 -9 5
3 3 2.2 1.7 25 40
4 1 0.2 1.0 2 23
5 4 3.2 2.0 37 46
6 2 1.2 1.4 14 32
7 4 3.2 2.0 37 46
8 1 0.2 1.0 2 23
9 2 1.2 1.4 14 32

10 0 -0.8 0.2 -9 5
11 2 1.2 1.4 14 32
12 1 0.2 1.0 2 23
13 2 1.2 1.4 14 32
14 1 0.2 1.0 2 23
15 1 0.2 1.0 2 23

Minimum: -9
Maximum: 37

Average: 1.7 Average: 11
Std Dev: 14

Analysis Parameters
Reference Area: N/A Instrument Background: 0.8 cpm

Material: metal Background Count Time: 20 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 10AWOOD
Description: Reference Area
Survey Date: 11/7/2005

Location Gross 
(counts) NCPM NCPM Uncertainty Activity Uncertainty @ 

95% CL
1 5 4.2 2.2 48 52
2 1 0.2 1.0 2 23
3 1 0.2 1.0 2 23
4 1 0.2 1.0 2 23
5 0 -0.8 0.2 -9 5
6 1 0.2 1.0 2 23
7 3 2.2 1.7 25 40
8 1 0.2 1.0 2 23
9 1 0.2 1.0 2 23

10 1 0.2 1.0 2 23
11 0 -0.8 0.2 -9 5
12 1 0.2 1.0 2 23
13 1 0.2 1.0 2 23
14 3 2.2 1.7 25 40
15 2 1.2 1.4 14 32

Minimum: -9
Maximum: 48

Average: 1.5 Average: 7
Std Dev: 15

Analysis Parameters
Reference Area: N/A Instrument Background: 0.8 cpm

Material: wood Background Count Time: 20 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 10BFL01
Description: Storage Area
Survey Date: 6/19/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 2 -0.2 1.5 -2 33
2 3 0.8 1.8 9 40
3 1 -1.2 1.1 -14 24
4 0 -2.2 0.4 -25 9
5 4 1.8 2.0 21 46
6 5 2.8 2.3 32 51
7 1 -1.2 1.1 -14 24
8 1 -1.2 1.1 -14 24
9 1 -1.2 1.1 -14 24
10 1 -1.2 1.1 -14 24
11 1 -1.2 1.1 -14 24
12 1 -1.2 1.1 -14 24
13 5 2.8 2.3 32 51
14 3 0.8 1.8 9 40
15 0 -2.2 0.4 -25 9

Minimum: -25
Maximum: 32

Average: -3
Std Dev: 19

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.005 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 10BFL02
Description: Storage Area
Survey Date: 6/19/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 2 -0.2 1.5 -2 33
2 1 -1.2 1.1 -14 24
3 0 -2.2 0.4 -25 9
4 0 -2.2 0.4 -25 9
5 2 -0.2 1.5 -2 33
6 3 0.8 1.8 9 40
7 0 -2.2 0.4 -25 9
8 1 -1.2 1.1 -14 24
9 2 -0.2 1.5 -2 33
10 1 -1.2 1.1 -14 24
11 4 1.8 2.0 21 46
12 0 -2.2 0.4 -25 9
13 3 0.8 1.8 9 40
14 0 -2.2 0.4 -25 9
15 4 1.8 2.0 21 46

Minimum: -25
Maximum: 21

Average: -8
Std Dev: 17

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.005 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 10BFL03
Description: Storage Area
Survey Date: 6/19/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 3 0.8 1.8 9 40
2 1 -1.2 1.1 -14 24
3 0 -2.2 0.4 -25 9
4 3 0.8 1.8 9 40
5 0 -2.2 0.4 -25 9
6 2 -0.2 1.5 -2 33
7 5 2.8 2.3 32 51
8 3 0.8 1.8 9 40
9 1 -1.2 1.1 -14 24
10 0 -2.2 0.4 -25 9
11 1 -1.2 1.1 -14 24
12 0 -2.2 0.4 -25 9
13 3 0.8 1.8 9 40
14 1 -1.2 1.1 -14 24
15 0 -2.2 0.4 -25 9

Minimum: -25
Maximum: 32

Average: -8
Std Dev: 18

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.005 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 10BWL01-block
Description: Storage Area
Survey Date: 11/7/2005

Location Gross 
(counts) NCPM NCPM Uncertainty

Activity Uncertainty @ 
95% CL

2 3 0.5 1.8 5 40
3 0 -2.5 0.4 -29 12
4 2 -0.5 1.5 -6 33
5 1 -1.5 1.1 -18 25
6 1 -1.5 1.1 -18 25
7 2 -0.5 1.5 -6 33
8 3 0.5 1.8 5 40
9 4 1.5 2.0 17 46

10 1 -1.5 1.1 -18 25

Minimum: -29
Maximum: 17

Average: -8
Std Dev: 15

Analysis Parameters
Reference Area: 10AWL01 Material Background: 2.5 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 10BWL01-brick
Description: Storage Area
Survey Date: 11/7/2005

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
11 4 0.8 2.1 9 46
12 3 -0.2 1.8 -2 40
13 1 -2.2 1.1 -25 26
14 1 -2.2 1.1 -25 26
15 1 -2.2 1.1 -25 26

Minimum: -25
Maximum: 9

Average: -14
Std Dev: 16

Analysis Parameters
Reference Area: 10AWL01 Material Background: 3.2 cpm

Material: brick Background Count Time: 15 min cm2

cpm/epm
Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min

Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 11CFL01
Description: Storage Area
Survey Date: 6/20/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 1 -1.2 1.1 -14 24
2 6 3.8 2.5 43 57
3 1 -1.2 1.1 -14 24
4 3 0.8 1.8 9 40
5 1 -1.2 1.1 -14 24
6 2 -0.2 1.5 -2 33
7 2 -0.2 1.5 -2 33
8 3 0.8 1.8 9 40
9 3 0.8 1.8 9 40

10 3 0.8 1.8 9 40
11 5 2.8 2.3 32 52
12 2 -0.2 1.5 -2 33
13 4 1.8 2.0 21 46
14 5 2.8 2.3 32 52
15 4 1.8 2.0 21 46

Minimum: -14
Maximum: 43

Average: 9
Std Dev: 18

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 11CFL02
Description: Storage Area
Survey Date: 6/20/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 1 -1.2 1.1 -14 24
2 5 2.8 2.3 32 52
3 4 1.8 2.0 21 46
4 2 -0.2 1.5 -2 33
5 3 0.8 1.8 9 40
6 4 1.8 2.0 21 46
7 3 0.8 1.8 9 40
8 3 0.8 1.8 9 40
9 2 -0.2 1.5 -2 33
10 2 -0.2 1.5 -2 33
11 1 -1.2 1.1 -14 24
12 4 1.8 2.0 21 46
13 2 -0.2 1.5 -2 33
14 1 -1.2 1.1 -14 24
15 2 -0.2 1.5 -2 33

Minimum: -14
Maximum: 32

Average: 5
Std Dev: 14

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 11CWL01-block
Description: Storage Area
Survey Date: 6/20/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty

Activity Uncertainty @ 
95% CL

1 1 -1.5 1.1 -18 25
2 6 3.5 2.5 40 57
3 1 -1.5 1.1 -18 25
4 1 -1.5 1.1 -18 25
5 0 -2.5 0.4 -29 12
6 3 0.5 1.8 5 40

8 2 -0.5 1.5 -6 33
9 2 -0.5 1.5 -6 33
10 1 -1.5 1.1 -18 25
11 0 -2.5 0.4 -29 12
12 0 -2.5 0.4 -29 12
13 0 -2.5 0.4 -29 12
14 4 1.5 2.0 17 46
15 0 -2.5 0.4 -29 12

Minimum: -29
Maximum: 40

Average: -12
Std Dev: 21

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.5 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 11CWL01-metal
Description: Storage Area
Survey Date: 6/20/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty

Activity Uncertainty @ 
95% CL

7 1 -0.7 1.1 -8 24

Analysis Parameters
Reference Area: 10Ametal Material Background: 1.7 cpm

Material: metal Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 11DFL01
Description:  Storage Area
Survey Date: 6/20/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 1 -1.2 1.1 -14 24
2 2 -0.2 1.5 -2 33
3 1 -1.2 1.1 -14 24
4 2 -0.2 1.5 -2 33
5 0 -2.2 0.4 -25 11
6 1 -1.2 1.1 -14 24
7 2 -0.2 1.5 -2 33
8 1 -1.2 1.1 -14 24
9 4 1.8 2.0 21 46

10 4 1.8 2.0 21 46
11 5 2.8 2.3 32 51
12 3 0.8 1.8 9 40
13 2 -0.2 1.5 -2 33
14 0 -2.2 0.4 -25 11
15 0 -2.2 0.4 -25 11
16 1 -1.2 1.1 -14 24

Minimum: -25
Maximum: 32

Average: -4
Std Dev: 17

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 11DWL01
Description: Storage Area
Survey Date: 6/20/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 0 -1.5 0.3 -16 8
2 5 3.5 2.3 36 47
3 1 -0.5 1.0 -5 21
4 2 0.5 1.4 5 30
5 1 -0.5 1.0 -5 21
6 2 0.5 1.4 5 30
7 3 1.5 1.8 16 36
8 1 -0.5 1.0 -5 21
9 1 -0.5 1.0 -5 21
10 1 -0.5 1.0 -5 21
11 0 -1.5 0.3 -16 8
12 1 -0.5 1.0 -5 21
13 3 1.5 1.8 16 36
14 1 -0.5 1.0 -5 21
15 1 -0.5 1.0 -5 21

Minimum: -16
Maximum: 36

Average: 0
Std Dev: 14

Analysis Parameters
Reference Area: 10AFL01 Material Background: 1.5 cpm

Material: wood Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 12AFL01
Description: Storage Area
Survey Date: 6/23/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 1 -1.2 1.1 -14 24
2 1 -1.2 1.1 -14 24
3 1 -1.2 1.1 -14 24
4 2 -0.2 1.5 -2 33
5 1 -1.2 1.1 -14 24
6 3 0.8 1.8 9 40
7 2 -0.2 1.5 -2 33
8 4 1.8 2.0 21 46
9 0 -2.2 0.4 -25 11

10 0 -2.2 0.4 -25 11
11 0 -2.2 0.4 -25 11
12 3 0.8 1.8 9 40
13 4 1.8 2.0 21 46
14 1 -1.2 1.1 -14 24
15 3 0.8 1.8 9 40

Minimum: -25
Maximum: 21

Average: -5
Std Dev: 16

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 12AWL01
Description: Storage Area
Survey Date: 6/22/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty

Activity Uncertainty @ 
95% CL

1 3 0.5 1.8 5 40
2 3 0.5 1.8 5 40
3 3 0.5 1.8 5 40
4 2 -0.5 1.5 -6 33
5 1 -1.5 1.1 -18 25
6 4 1.5 2.0 17 46
7 7 4.5 2.7 51 62
8 0 -2.5 0.4 -29 12
9 3 0.5 1.8 5 40

10 4 1.5 2.0 17 46
11 2 -0.5 1.5 -6 33
12 4 1.5 2.0 17 46
13 2 -0.5 1.5 -6 33
14 1 -1.5 1.1 -18 25
15 Data Point Not Available

Minimum: -29
Maximum: 51

Average: 3
Std Dev: 20

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.5 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 12BFL01
Description: Storage Area
Survey Date: 6/23/200

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 1 -1.2 1.1 -14 24
2 1 -1.2 1.1 -14 24
3 3 0.8 1.8 9 40
4 1 -1.2 1.1 -14 24
5 2 -0.2 1.5 -2 33
6 2 -0.2 1.5 -2 33
7 1 -1.2 1.1 -14 24
8 4 1.8 2.0 21 46
9 1 -1.2 1.1 -14 24

10 1 -1.2 1.1 -14 24
11 1 -1.2 1.1 -14 24
12 3 0.8 1.8 9 40
13 2 -0.2 1.5 -2 33
14 0 -2.2 0.4 -25 11
15 0 -2.2 0.4 -25 11

Minimum: -25
Maximum: 21

Average: -8
Std Dev: 13

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 12BWL01-block
Description: Storage Area
Survey Date: 6/22/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1
2
3 2 -2.5 0.4 -29 12
4 0 -0.5 1.5 -6 33
5 1 -2.5 0.4 -29 12
6 2 -1.5 1.1 -17 25
7
8 5 2.5 2.3 29 51
9 1 -1.5 1.1 -17 25

10 4 1.5 2.0 17 46
11 1 -1.5 1.1 -17 25
12 2 -0.5 1.5 -6 33
13 2 -0.5 1.5 -6 33
14 3 0.5 1.8 6 40
15 1 -1.5 1.1 -17 25

Minimum: -29
Maximum: 29

Average: -8
Std Dev: 18

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.5 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 12BWL01-wood
Description: Storage Area
Survey Date: 6/22/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL

7 2 0.5 1.4 5 30

Analysis Parameters
Reference Area: 10AWOOD Material Background: 1.5 cpm

Material: wood Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 12BFL02
Description: Storage Area
Survey Date: 6/22/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty

Activity Uncertainty @ 
95% CL

1 2 -0.2 1.5 -2 33
2 0 -2.2 0.4 -25 11
3 0 -2.2 0.4 -25 11
4 2 -0.2 1.5 -2 33
5 1 -1.2 1.1 -14 24
6 1 -1.2 1.1 -14 24
7 3 0.8 1.8 9 40
8 2 -0.2 1.5 -2 33
9 2 -0.2 1.5 -2 33
10 3 0.8 1.8 9 40
11 2 -0.2 1.5 -2 33
12 4 1.8 2.0 21 46
13 0 -2.2 0.4 -25 11
14 2 -0.2 1.5 -2 33
15 0 -2.2 0.4 -25 11

Minimum: -25
Maximum: 21

Average: -7
Std Dev: 14

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 13CFL01
Description: Storage Area
Survey Date: 6/20/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty

Activity Uncertainty @ 
95% CL

1 1 -1.2 1.1 -14 24
2 0 -2.2 0.4 -25 11
3 3 0.8 1.8 9 40
4 2 -0.2 1.5 -2 33
5 1 -1.2 1.1 -14 24
6 4 1.8 2.0 21 46
7 1 -1.2 1.1 -14 24
8 3 0.8 1.8 9 40
9 0 -2.2 0.4 -25 11

10 1 -1.2 1.1 -14 24
11 2 -0.2 1.5 -2 33
12 2 -0.2 1.5 -2 33
13 2 -0.2 1.5 -2 33
14 0 -2.2 0.4 -25 11
15 1 -1.2 1.1 -14 24

Minimum: -25
Maximum: 21

Average: -8
Std Dev: 14

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)

Appendix B- Statics

B-33



Summary of Static Measurements - Alpha

Survey Unit: 13CFL02
Description: Storage Area
Survey Date: 6/21/2006

Location Gross 
(counts) NCPM NCPM Uncertainty Activity Uncertainty @ 95% 

CL
1 0 -2.2 0.4 -25 11
2 0 -2.2 0.4 -25 11
3 1 -1.2 1.1 -14 24
4 1 -1.2 1.1 -14 24
5 1 -1.2 1.1 -14 24
6 0 -2.2 0.4 -25 11
7 0 -2.2 0.4 -25 11
8 0 -2.2 0.4 -25 11
9 4 1.8 2.0 21 46
10 2 -0.2 1.5 -2 33
11 1 -1.2 1.1 -14 24
12 4 1.8 2.0 21 46
13 2 -0.2 1.5 -2 33
14 0 -2.2 0.4 -25 11
15 2 -0.2 1.5 -2 33

Minimum: -25
Maximum: 21

Average: -11
Std Dev: 16

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 95357 Probe Area: 100 cm2

Detector: 43-93 235487 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Net (αpm/100 cm2)

Appendix B- Statics

B-34



Summary of Static Measurements - Alpha

Survey Unit: 13CFL03
Description: Sampling and Storage Area
Survey Date: 6/21/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty

Activity Uncertainty @ 95% 
CL

1 1 -3.6 1.1 -37 25
2 0 -4.6 0.6 -48 17
3 1 -3.6 1.1 -37 25
4 0 -4.6 0.6 -48 17
5 0 -4.6 0.6 -48 17
6 2 -2.6 1.5 -27 32
7 3 -1.6 1.8 -17 37
8 1 -3.6 1.1 -37 25
9 3 -1.6 1.8 -17 37
10 2 -2.6 1.5 -27 32
11 3 -1.6 1.8 -17 37
12 1 -3.6 1.1 -37 25
13 2 -2.6 1.5 -27 32
14 2 -2.6 1.5 -27 32
15 0 -4.6 0.6 -48 17

Minimum: -48
Maximum: -17

Average: -33
Std Dev: 12

Analysis Parameters
Reference Area: Material Background: 4.6 cpm

Material: Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 13CWL01
Description: Sampling and Storage Area
Survey Date: 6/21/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 Data Point Not Available
2 4 -0.6 2.1 -6 42
3 2 -2.6 1.5 -27 32
4 2 -2.6 1.5 -27 32
5 4 -0.6 2.1 -6 42
6 2 -2.6 1.5 -27 32
7 3 -1.6 1.8 -17 37
8 1 -3.6 1.1 -37 25
9 2 -2.6 1.5 -27 32

10 4 -0.6 2.1 -6 42
11 0 -4.6 0.6 -48 17
12 1 -3.6 1.1 -37 25
13 2 -2.6 1.5 -27 32
14 0 -4.6 0.6 -48 17
15 3 -1.6 1.8 -17 37

Minimum: -48
Maximum: -6

Average: -26
Std Dev: 14

Analysis Parameters
Reference Area: Material Background: 4.6 cpm

Material: Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 13CWL02
Description: Sampling and Storage Area
Survey Date: 6/21/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 4 -0.6 2.1 -6 42
2 4 -0.6 2.1 -6 42
3 2 -2.6 1.5 -27 32
4 1 -3.6 1.1 -37 25
5 3 -1.6 1.8 -17 37
6 1 -3.6 1.1 -37 25
7 Data Point Not Available
8 3 -1.6 1.8 -17 37
9 5 0.4 2.3 4 47
10 0 -4.6 0.6 -48 17
11 0 -4.6 0.6 -48 17
12 1 -3.6 1.1 -37 25
13 1 -3.6 1.1 -37 25
14 1 -3.6 1.1 -37 25
15 Data Point Not Available

Minimum: -48
Maximum: 4

Average: -27
Std Dev: 17

Analysis Parameters
Reference Area: Material Background: 4.6 cpm

Material: Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14DFL01
Description: Reference Area
Survey Date: 8/3/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 2 1.9 1.4 20 29
2 4 3.9 2.0 41 42
3 6 5.9 2.5 61 52
4 2 1.9 1.4 20 29
5 4 3.9 2.0 41 42
6 5 4.9 2.2 51 47
7 2 1.9 1.4 20 29
8 1 0.9 1.0 9 21
9 2 1.9 1.4 20 29
10 3 2.9 1.7 30 36
11 3 2.9 1.7 30 36
12 1 0.9 1.0 9 21
13 6 5.9 2.5 61 52
14 2 1.9 1.4 20 29
15 3 2.9 1.7 30 36

Minimum: 9
Maximum: 61

Average: 3.1 Average: 31
Std Dev: 17

Analysis Parameters
Reference Area: N/A Instrument Background: 0.1 cpm

Material: concrete Background Count Time: 20 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14DWL01
Description: Reference Area
Survey Date: 8/3/2006

Location Gross 
(counts)

NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 5 4.9 2.2 51 47
2 2 1.9 1.4 20 29
3 2 1.9 1.4 20 29
4 7 6.9 2.6 72 57
5 6 5.9 2.5 61 52
6 0 -0.1 0.1 -1 1
7 3 2.9 1.7 30 36
8 3 2.9 1.7 30 36
9 3 2.9 1.7 30 36
10 4 3.9 2.0 41 42
11 3 2.9 1.7 30 36
12 2 1.9 1.4 20 29
13 1 0.9 1.0 9 21
14 3 2.9 1.7 30 36
15 4 3.9 2.0 41 42

Minimum: -1
Maximum: 72

Average: 3.2 Average: 32
Std Dev: 19

Analysis Parameters
Reference Area: N/A Instrument Background: 0.1 cpm

Material: block Background Count Time: 20 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14DMETAL
Description: Reference Area
Survey Date: 6/20/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty

Activity Uncertainty @ 
95% CL

1 2 1.9 1.4 20 29
2 1 0.9 1.0 9 21
3 2 1.9 1.4 20 29
4 3 2.9 1.7 30 36
5 3 2.9 1.7 30 36
6 5 4.9 2.2 51 47
7 4 3.9 2.0 41 42
8 1 0.9 1.0 9 21
9 3 2.9 1.7 30 36

10 4 3.9 2.0 41 42
11 1 0.9 1.0 9 21
12 3 2.9 1.7 30 36
13 6 5.9 2.5 61 52
14 1 0.9 1.0 9 21
15 3 2.9 1.7 30 36

Minimum: 9
Maximum: 61

Average: 2.8 Average: 28
Std Dev: 16

Analysis Parameters
Reference Area: N/A Instrument Background: 0.1 cpm

Material:  metal Background Count Time: 20 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cαpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm cm2

Efficiency Uncertainty: 0.007 cpm/epm cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14AFL01
Description: Storage Area
Survey Date: 6/22/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 3 -0.1 1.8 -1 36
2 1 -2.1 1.1 -21 23
3 1 -2.1 1.1 -21 23
4 0 -3.1 0.5 -32 12
5 2 -1.1 1.5 -11 30
6 1 -2.1 1.1 -21 23
7 0 -3.1 0.5 -32 12
8 1 -2.1 1.1 -21 23
9 3 -0.1 1.8 -1 36

10 0 -3.1 0.5 -32 12
11 2 -1.1 1.5 -11 30
12 0 -3.1 0.5 -32 12
13 3 -0.1 1.8 -1 36
14 0 -3.1 0.5 -32 12
15 2 -1.1 1.5 -11 30

Minimum: -32
Maximum: -1

Average: -19
Std Dev: 12

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14AFL02
Description: Storage Area
Survey Date: 6/22/2006

Location Gross 
(counts) NCPM NCPM Uncertainty Activity Uncertainty @ 95% 

CL
1 2 -1.1 1.5 -11 30
2 0 -3.1 0.5 -32 12
3 3 -0.1 1.8 -1 36
4 1 -2.1 1.1 -21 23
5 2 -1.1 1.5 -11 30
6 0 -3.1 0.5 -32 12
7 0 -3.1 0.5 -32 12
8 4 0.9 2.1 10 42
9 2 -1.1 1.5 -11 30

10 1 -2.1 1.1 -21 23
11 0 -3.1 0.5 -32 12
12 1 -2.1 1.1 -21 23
13 2 -1.1 1.5 -11 30
14 1 -2.1 1.1 -21 23
15 2 -1.1 1.5 -11 30

Minimum: -32
Maximum: 10

Average: -17
Std Dev: 12

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14AWL01
Description: Storage Area
Survey Date: 6/22/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty

Activity Uncertainty @ 
95% CL

1 2 -1.2 1.5 -12 30
2 4 0.8 2.1 8 42
3 7 3.8 2.7 39 56
4 6 2.8 2.5 29 51
5 3 -0.2 1.8 -2 37
6 4 0.8 2.1 8 42
7 2 -1.2 1.5 -12 30
8 2 -1.2 1.5 -12 30
9 2 -1.2 1.5 -12 30

10 4 0.8 2.1 8 42
11 1 -2.2 1.1 -23 23
12 4 0.8 2.1 8 42
13 5 1.8 2.3 19 47
14 3 -0.2 1.8 -2 37
15 5 1.8 2.3 19 47

Minimum: -23
Maximum: 39

Average: 4
Std Dev: 17

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14AWL02
Description: Storage Area
Survey Date: 6/22/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 1 -2.2 1.1 -23 23
2 1 -2.2 1.1 -23 23
3 1 -2.2 1.1 -23 23
4 1 -2.2 1.1 -23 23
5 2 -1.2 1.5 -12 30
6 1 -2.2 1.1 -23 23
7 4 0.8 2.1 8 42
8 3 -0.2 1.8 -2 37
9 2 -1.2 1.5 -12 30
10 2 -1.2 1.5 -12 30
11 3 -0.2 1.8 -2 37
12 2 -1.2 1.5 -12 30
13 3 -0.2 1.8 -2 37
14 3 -0.2 1.8 -2 37
15 2 -1.2 1.5 -12 30

Minimum: -23
Maximum: 8

Average: -12
Std Dev: 10

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14BFL01
Description: Sampling and Storage Area
Survey Date: 6/20/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty

Activity Uncertainty @ 
95% CL

1 0 -3.1 0.5 -32 12
2 0 -3.1 0.5 -32 12
3 0 -3.1 0.5 -32 12
4 1 -2.1 1.1 -21 23
5 0 -3.1 0.5 -32 12
6 0 -3.1 0.5 -32 12
7 3 -0.1 1.8 -1 36
8 4 0.9 2.1 10 42
9 3 -0.1 1.8 -1 36

10 4 0.9 2.1 10 42
11 2 -1.1 1.5 -11 30
12 0 -3.1 0.5 -32 12
13 1 -2.1 1.1 -21 23
14 1 -2.1 1.1 -21 23
15 1 -2.1 1.1 -21 23

Minimum: -32
Maximum: 10

Average: -18
Std Dev: 16

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14BFL02
Description: Sampling and Storage Area
Survey Date: 6/21/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 0 -3.1 0.5 -32 12
2 1 -2.1 1.1 -21 23
3 1 -2.1 1.1 -21 23
4 4 0.9 2.1 10 42
5 3 -0.1 1.8 -1 36
6 3 -0.1 1.8 -1 36
7 4 0.9 2.1 10 42
8 0 -3.1 0.5 -32 12
9 0 -3.1 0.5 -32 12

10 1 -2.1 1.1 -21 23
11 0 -3.1 0.5 -32 12
12 2 -1.1 1.5 -11 30
13 3 -0.1 1.8 -1 36
14 3 -0.1 1.8 -1 36
15 3 -0.1 1.8 -1 36

Minimum: -32
Maximum: 10

Average: -12
Std Dev: 16

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14BWL01
Description: Sampling and Storage Area
Survey Date: 6/20/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 3 -0.2 1.8 -2 37
2 6 2.8 2.5 29 51
3 3 -0.2 1.8 -2 37
4 2 -1.2 1.5 -12 30
5 4 0.8 2.1 8 42
6 4 0.8 2.1 8 42
7 4 0.8 2.1 8 42
8 4 0.8 2.1 8 42
9 4 0.8 2.1 8 42

10 1 -2.2 1.1 -23 23
11 1 -2.2 1.1 -23 23
12 2 -1.2 1.5 -12 30
13 1 -2.2 1.1 -23 23
14 1 -2.2 1.1 -23 23
15 1 -2.2 1.1 -23 23

Minimum: -23
Maximum: 29

Average: -5
Std Dev: 16

Analysis Parameters
Reference Area: 14BWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14BWL02
Description: Sampling and Storage Area
Survey Date: 6/21/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 4 0.8 2.1 8 42
2 3 -0.2 1.8 -2 37
3 1 -2.2 1.1 -23 23
4 1 -2.2 1.1 -23 23
5 0 -3.2 0.5 -33 13
6 0 -3.2 0.5 -33 13
7 3 -0.2 1.8 -2 37
8 2 -1.2 1.5 -12 30
9 7 3.8 2.7 39 56

10 5 1.8 2.3 19 47
11 1 -2.2 1.1 -23 23
12 2 -1.2 1.5 -12 30
13 1 -2.2 1.1 -23 23
14 1 -2.2 1.1 -23 23
15 1 -2.2 1.1 -23 23

Minimum: -33
Maximum: 39

Average: -11
Std Dev: 20

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14CFL01
Description: Storage Area
Survey Date: 6/20/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 2 -1.1 1.5 -11 30
2 4 0.9 2.1 10 42
3 5 1.9 2.3 20 47
4 1 -2.1 1.1 -21 23
5 4 0.9 2.1 10 42
6 6 2.9 2.5 30 51
7 2 -1.1 1.5 -11 30
8 3 -0.1 1.8 -1 36
9 2 -1.1 1.5 -11 30
10 2 -1.1 1.5 -11 30
11 4 0.9 2.1 10 42
12 0 -3.1 0.5 -32 12
13 3 -0.1 1.8 -1 36
14 3 -0.1 1.8 -1 36
15 1 -2.1 1.1 -21 23

Minimum: -32
Maximum: 30

Average: -3
Std Dev: 17

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14CWL01
Description: Storage Area
Survey Date: 6/20/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 5 1.8 2.3 19 47
2 3 -0.2 1.8 -2 37
3 5 1.8 2.3 19 47
4 2 -1.2 1.5 -12 30
5 4 0.8 2.1 8 42
6 Data Point Not Available
7 1 -2.2 1.1 -23 23
8 5 1.8 2.3 19 47
9 3 -0.2 1.8 -2 37

10 1 -2.2 1.1 -23 23
11 4 0.8 2.1 8 42
12 4 0.8 2.1 8 42
13 4 0.8 2.1 8 42
14 3 -0.2 1.8 -2 37
15 3 -0.2 1.8 -2 37

Minimum: -23
Maximum: 19

Average: 2
Std Dev: 14

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14EFL01
Description: Storage Area
Survey Date: 11/10/2005

Location Gross 
(counts) NCPM

NCPM 
Uncertainty

Activity Uncertainty @ 
95% CL

1 2 -1.1 1.5 -7 19
2 2 -1.1 1.5 -7 19
3 1 -2.1 1.1 -13 14
4 3 -0.1 1.8 0 23
5 3 -0.1 1.8 0 23
6 6 2.9 2.5 19 32
7 0 -3.1 0.5 -20 8
8 7 3.9 2.7 26 35
9 8 4.9 2.9 32 38

10 0 -3.1 0.5 -20 8
11 5 1.9 2.3 13 29
12 7 3.9 2.7 26 35
13 5 1.9 2.3 13 29
14 4 0.9 2.1 6 26
15 6 2.9 2.5 19 32

Minimum: -20
Maximum: 32

Average: 6
Std Dev: 17

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.153 epm/αpm
Total Efficiency Uncertainty: 0.020 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 180729 Probe Area: 100 cm2

Detector: SHP380 00176 Instrument Efficiency: 0.358 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14EFL02
Description: Storage Area
Survey Date: 6/19/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty

Activity Uncertainty @ 
95% CL

1 3 -0.1 1.8 -1 36
2 3 -0.1 1.8 -1 36
3 6 2.9 2.5 30 51
4 1 -2.1 1.1 -21 23
5 1 -2.1 1.1 -21 23
6 3 -0.1 1.8 -1 36
7 7 3.9 2.7 41 56
8 4 0.9 2.1 10 42
9 2 -1.1 1.5 -11 30

10 1 -2.1 1.1 -21 23
11 1 -2.1 1.1 -21 23
12 2 -1.1 1.5 -11 30
13 2 -1.1 1.5 -11 30
14 5 1.9 2.3 20 47
15 3 -0.1 1.8 -1 36

Minimum: -21
Maximum: 41

Average: -1
Std Dev: 19

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14EFL03
Description: Storage Area
Survey Date: 6/19/2006

Location Gross 
(counts) NCPM NCPM Uncertainty Activity Uncertainty @ 

95% CL
1 5 1.9 2.3 20 47
2 3 -0.1 1.8 -1 36
3 4 0.9 2.1 10 42
4 1 -2.1 1.1 -21 23
5 3 -0.1 1.8 -1 36
6 2 -1.1 1.5 -11 30
7 3 -0.1 1.8 -1 36
8 4 0.9 2.1 10 42
9 1 -2.1 1.1 -21 23

10 2 -1.1 1.5 -11 30
11 6 2.9 2.5 30 51
12 0 -3.1 0.5 -32 12
13 3 -0.1 1.8 -1 36
14 3 -0.1 1.8 -1 36
15 1 -2.1 1.1 -21 23

Minimum: -32
Maximum: 30

Average: -3
Std Dev: 17

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14EFL04
Description: Storage Area
Survey Date: 6/19/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 0 -3.1 0.5 -32 12
2 0 -3.1 0.5 -32 12
3 0 -3.1 0.5 -32 12
4 1 -2.1 1.1 -21 23
5 4 0.9 2.1 10 42
6 0 -3.1 0.5 -32 12
7 3 -0.1 1.8 -1 36
8 4 0.9 2.1 10 42
9 2 -1.1 1.5 -11 30
10 3 -0.1 1.8 -1 36
11 2 -1.1 1.5 -11 30
12 3 -0.1 1.8 -1 36
13 4 0.9 2.1 10 42
14 4 0.9 2.1 10 42
15 1 -2.1 1.1 -21 23

Minimum: -32
Maximum: 10

Average: -10
Std Dev: 17

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14EFL05
Description: Storage Area
Survey Date: 7/5/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 0 -3.1 0.5 -32 12
2 2 -1.1 1.5 -11 30
3 1 -2.1 1.1 -21 23
4 4 0.9 2.1 10 42
5 2 -1.1 1.5 -11 30
6 1 -2.1 1.1 -21 23
7 0 -3.1 0.5 -32 12
8 3 -0.1 1.8 -1 36
9 4 0.9 2.1 10 42
10 2 -1.1 1.5 -11 30
11 1 -2.1 1.1 -21 23
12 1 -2.1 1.1 -21 23
13 1 -2.1 1.1 -21 23
14 2 -1.1 1.5 -11 30
15 1 -2.1 1.1 -21 23

Minimum: -32
Maximum: 10

Average: -14
Std Dev: 13

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14EWL01
Description: Storage Area
Survey Date: 6/19/2006

Location Gross 
(counts) NCPM NCPM Uncertainty

Activity Uncertainty @ 
95% CL

1 3 -0.2 1.8 -2 37
2 3 -0.2 1.8 -2 37
3 5 1.8 2.3 19 47
4 4 0.8 2.1 8 42
5 3 -0.2 1.8 -2 37
6 4 0.8 2.1 8 42
7 3 -0.2 1.8 -2 37
8 3 -0.2 1.8 -2 37
9 7 3.8 2.7 39 56

10 3 -0.2 1.8 -2 37
11 2 -1.2 1.5 -12 30
12 1 -2.2 1.1 -23 23
13 4 0.8 2.1 8 42
14 2 -1.2 1.5 -12 30
15 4 0.8 2.1 8 42

Minimum: -23
Maximum: 39

Average: 2
Std Dev: 14

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14EWL02
Description: Storage Area
Survey Date: 6/19/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 2 -1.2 1.5 -12 30
2 7 3.8 2.7 39 56
3 5 1.8 2.3 19 47
4 3 -0.2 1.8 -2 37
5 4 0.8 2.1 8 42
6 2 -1.2 1.5 -12 30
7 4 0.8 2.1 8 42
8 3 -0.2 1.8 -2 37
9 1 -2.2 1.1 -23 23
10 4 0.8 2.1 8 42
11 5 1.8 2.3 19 47
12 7 3.8 2.7 39 56
13 7 3.8 2.7 39 56
14 4 0.8 2.1 8 42
15 3 -0.2 1.8 -2 37

Minimum: -23
Maximum: 39

Average: 9
Std Dev: 19

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14EWL03
Description: Storage Area
Survey Date: 7/6/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 2 -1.2 1.5 -12 30
2 3 -0.2 1.8 -2 37
3 10 6.8 3.2 71 68
4 3 -0.2 1.8 -2 37
5 1 -2.2 1.1 -23 23
6 5 1.8 2.3 19 47
7 7 3.8 2.7 39 56
8 5 1.8 2.3 19 47
9 4 0.8 2.1 8 42
10 1 -2.2 1.1 -23 23
11 3 -0.2 1.8 -2 37
12 6 2.8 2.5 29 51
13 4 0.8 2.1 8 42
14 2 -1.2 1.5 -12 30
15 6 2.8 2.5 29 51

Minimum: -23
Maximum: 71

Average: 10
Std Dev: 25

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: 14EWL04
Description: Storage Area
Survey Date: 7/6/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 3 -0.2 1.8 -2 37
2 1 -2.2 1.1 -23 23
3 1 -2.2 1.1 -23 23
4 2 -1.2 1.5 -12 30
5 4 0.8 2.1 8 42
6 7 3.8 2.7 39 56
7 2 -1.2 1.5 -12 30
8 3 -0.2 1.8 -2 37
9 2 -1.2 1.5 -12 30

10 2 -1.2 1.5 -12 30
11 3 -0.2 1.8 -2 37
12 1 -2.2 1.1 -23 23
13 2 -1.2 1.5 -12 30
14 5 1.8 2.3 19 47
15 5 1.8 2.3 19 47

Minimum: -23
Maximum: 39

Average: -3
Std Dev: 18

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: FHFL01
Description: Personnel Decontamination Building
Survey Date: 6/22/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty

Activity Uncertainty @ 
95% CL

1 4 3.0 2.0 31 42
2 1 0.0 1.0 0 21
3 2 1.0 1.4 10 29
4 0 -1.0 0.3 -10 6
5 1 0.0 1.0 0 21
6 1 0.0 1.0 0 21
7 3 2.0 1.8 21 36
8 1 0.0 1.0 0 21
9 0 -1.0 0.3 -10 6

10 2 1.0 1.4 10 29
11 1 0.0 1.0 0 21
12 0 -1.0 0.3 -10 6
13 1 0.0 1.0 0 21
14 0 -1.0 0.3 -10 6
15 1 0.0 1.0 0 21

Minimum: -10
Maximum: 31

Average: 2
Std Dev: 12

Analysis Parameters
Reference Area: FHFL02 Material Background: 1.0 cpm

Material: tile Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: FHWL01
Description: Personnel Decontamination Area
Survey Date: 6/22/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty

Activity Uncertainty @ 
95% CL

1 2 0.5 1.4 5 30
2 1 -0.5 1.0 -5 21
3 2 0.5 1.4 5 30
4 1 -0.5 1.0 -5 21
5 0 -1.5 0.3 -16 8
6 1 -0.5 1.0 -5 21
7 3 1.5 1.8 16 36
8 3 1.5 1.8 16 36
9 0 -1.5 0.3 -16 8
10 1 -0.5 1.0 -5 21
11 0 -1.5 0.3 -16 8
12 1 -0.5 1.0 -5 21
13 0 -1.5 0.3 -16 8
14 1 -0.5 1.0 -5 21
15 1 -0.5 1.0 -5 21

Minimum: -16
Maximum: 16

Average: -4
Std Dev: 11

Analysis Parameters
Reference Area: FHWL01 Material Background: 1.5 cpm

Material: drywall Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: FHFL02
Description: Reference Area
Survey Date: 6/22/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty

Activity Uncertainty @ 
95% CL

1 0 -0.1 0.1 -1 1
2 0 -0.1 0.1 -1 1
3 2 1.9 1.4 20 29
4 2 1.9 1.4 20 29
5 1 0.9 1.0 9 21
6 1 0.9 1.0 9 21
7 1 0.9 1.0 9 21
8 1 0.9 1.0 9 21
9 3 2.9 1.7 30 36
10 1 0.9 1.0 9 21
11 0 -0.1 0.1 -1 1
12 1 0.9 1.0 9 21
13 0 -0.1 0.1 -1 1
14 0 -0.1 0.1 -1 1
15 2 1.9 1.4 20 29

Minimum: -1
Maximum: 30

Average: 1.0 Average: 9
Std Dev: 10

Analysis Parameters
Reference Area: N/A Material Background: 0.1 cpm

Material: tile Background Count Time: 20 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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Summary of Static Measurements - Alpha

Survey Unit: FHWL02
Description: Reference Area
Survey Date: 6/23/2006

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 0 -0.1 0.1 -1 1
2 2 1.9 1.4 20 29
3 2 1.9 1.4 20 29
4 1 0.9 1.0 9 21
5 2 1.9 1.4 20 29
6 2 1.9 1.4 20 29
7 2 1.9 1.4 20 29
8 1 0.9 1.0 9 21
9 2 1.9 1.4 20 29

10 0 -0.1 0.1 -1 1
11 1 0.9 1.0 9 21
12 2 1.9 1.4 20 29
13 4 3.9 2.0 41 42
14 0 -0.1 0.1 -1 1
15 1 0.9 1.0 9 21

Minimum: -1
Maximum: 41

Average: 1.5 Average: 14
Std Dev: 11

Analysis Parameters
Reference Area: N/A Material Background: 0.1 cpm

Material: drywall Background Count Time: 20 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.225 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm

Net (αpm/100 cm2)
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APPENDIX C - SCANS
TABLE OF CONTENTS

8A 8AFL01 3 14A 14AFL01 24
8A 8AWL1 4 14A 14AWL1 25
10B 10BFL01 5 14A 14AFL02 26
10B 10BFL02 6 14A 14AWL2 27
10B 10BWL1 7 14B 14BFL01 28
10B 10BFL03 8 14B 14BWL1 29
11C 11CFL01 9 14B 14BFL02 30
11C 11CFL02 10 14B 14BWL2 31
11C 11CWL01 11 14C 14CFL01 32
11D 11DFL01 12 14C 14CWL1 33
11D 11DWL1 13 14E 14EFL01 34
12A 12AFL01 14 14E 14EFL02 35
12A 12AWL1 15 14E 14EFL03 36
12B 12BFL01 16 14E 14EFL04 37
12B 12BFL02 17 14E 14EFL05 38
12B 12BWL1 18 14E 14EWL1 39
13C 13CFL01 19 14E 14EWL2 40
13C 13CFL02 20 14E 14EWL3 41
13C 13CFL03 21 14E 14EWL4 42
13C 13CWL1 22 Fire House FHFL01 43
13C 13CWL2 23 Fire House FHWL01 44

Warehouse 
Section

Warehouse 
Section

Survey 
Unit PageSurvey 

Unit Page
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Summary of Scan Results - Alpha

Survey Unit: 8AFL01
Description: Sampling and Storage Area
Survey Date: 11/7/2005

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 13.38 38 3.1 1.0 0.6 7 8
2 12.20 25 2.2 0.0 0.6 0 8
3 12.03 23 2.0 -0.1 0.6 -1 8
4 10.95 20 1.9 -0.2 0.6 -2 8
5 11.07 20 1.9 -0.2 0.6 -2 8
6 10.52 13 1.3 -0.9 0.5 -6 7
7 13.63 31 2.5 0.3 0.6 2 8
8 13.03 36 3.0 0.9 0.6 6 8
9 10.23 24 2.5 0.4 0.6 3 8
10 10.95 35 3.6 1.4 0.7 10 10
11 10.43 26 2.7 0.5 0.6 4 9
12 10.17 28 3.0 0.9 0.7 6 9
13 10.48 26 2.7 0.5 0.6 4 9
14 10.57 27 2.8 0.6 0.6 4 9
15 11.03 23 2.2 0.1 0.6 0 8

Total 170.68 395
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

34 ft2 510 ft2 2.0 sec 475 αpm/100 cm2

Analysis Parameters
Reference Area: 8BFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.146 cpm/αpm

Total Efficiency Uncertainty: 0.019 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.341 cpm/epm
Detector: L43-1-1 PR093536 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 8AWL01
Description: Sampling and Storage Area
Survey Date: 7/4/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 Data Point Not Available
2 4.02 8 2.1 0.6 0.8 7 16
3 5.70 7 1.3 -0.2 0.6 -2 12
4 3.60 6 1.8 0.3 0.8 3 16
5 4.37 10 2.5 1.0 0.8 10 17
6 4.63 10 2.3 0.8 0.8 9 16
7 4.08 2 0.5 -1.0 0.5 -10 10
8 7.93 15 2.0 0.5 0.6 5 12

*brick 9 6.87 11 1.7 0.2 0.6 2 12
10 5.45 7 1.3 -0.2 0.6 -2 12
11 3.80 8 2.3 0.8 0.8 8 17
12 4.42 3 0.7 -0.8 0.5 -8 11
13 4.55 9 2.1 0.6 0.8 6 15
14 3.48 4 1.2 -0.3 0.7 -3 14
15 3.75 5 1.4 -0.1 0.7 -1 14

Total 66.65 105
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

8.2 ft2 115 ft2 3.5 sec 405 αpm/100 cm2

Analysis Parameters
Reference Area: 8BWL01 Material Background: 1.5 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 10BFL01
Description: Storage Area
Survey Date: 6/19/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 5.05 8 1.7 -0.5 0.7 -6 16
2 8.12 19 2.5 0.3 0.7 4 15
3 5.92 11 2.0 -0.2 0.7 -2 16
4 5.72 7 1.3 -0.9 0.6 -11 14
5 5.70 11 2.1 -0.1 0.7 -2 16
6 4.62 9 2.1 -0.1 0.8 -1 17
7 5.67 13 2.5 0.3 0.8 3 17
8 5.73 19 3.7 1.5 0.9 17 21
9 4.57 4 0.9 -1.3 0.6 -15 14

10 6.38 3 0.5 -1.7 0.5 -20 12
11 3.57 10 3.1 0.9 1.0 10 23
12 4.28 1 0.2 -2.0 0.4 -23 12
13 3.50 0 0.0 -2.2 0.4 -25 11
14 3.43 4 1.2 -1.0 0.7 -11 16
15 4.10 7 1.8 -0.4 0.8 -4 17

Total 76.35 126
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

10 ft2 150 ft2 3.1 sec 509 αpm/100 cm2

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 10BFL02
Description: Storage Area
Survey Date: 8/3/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 1.53 4 2.9 0.7 1.4 8 32
2 1.70 4 2.6 0.4 1.3 4 29
3 2.10 5 2.6 0.4 1.2 4 26
4 1.58 5 3.5 1.3 1.5 15 35
5 1.60 5 3.5 1.3 1.5 15 34
6 2.15 7 3.7 1.5 1.4 17 31
7 1.52 7 5.5 3.3 1.9 37 45
8 1.48 2 1.4 -0.8 1.0 -9 24
9 1.77 6 3.8 1.6 1.5 19 35

10 1.88 7 4.2 2.0 1.5 23 35
11 1.53 4 2.9 0.7 1.4 8 32
12 1.97 7 4.0 1.8 1.5 21 34
13 1.52 4 2.9 0.7 1.4 8 32
14 1.68 1 0.6 -1.6 0.7 -18 17
15 1.70 6 4.0 1.8 1.6 21 36

Total 25.72 74
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

4 ft2 60 ft2 2.5 sec 632 αpm/100 cm2

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 10BFL03
Description: Storage Area
Survey Date: 6/18/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.50 2 4.6 2.4 3.1 28 69
2 0.67 1 1.6 -0.6 1.6 -7 36
3 0.67 0 0.0 -2.2 0.4 -25 11
4 0.82 3 4.2 2.0 2.3 23 52
5 0.87 2 2.5 0.3 1.7 3 39
6 0.77 1 1.4 -0.8 1.4 -10 31
7 0.95 2 2.3 0.1 1.6 1 36
8 0.92 0 0.0 -2.2 0.4 -25 11
9 0.85 1 1.2 -1.0 1.3 -11 28

10 0.80 2 2.7 0.5 1.9 6 42
11 0.77 2 2.9 0.7 2.0 8 44
12 1.10 0 0.0 -2.2 0.4 -25 11
13 0.78 1 1.3 -0.9 1.4 -10 31
14 0.85 0 0.0 -2.2 0.4 -25 11
15 0.80 2 2.7 0.5 1.9 6 42

Total 12.10 19
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

1.33 ft2 20 ft2 3.7 sec 427 αpm/100 cm2

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 10BWL01
Description: Storage Area
Survey Date: 6/19/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 Data point not available
2 0.75 0 0.0 -2.5 0.4 -29 12
3 0.92 2 2.4 -0.1 1.7 -2 37
4 0.60 0 0.0 -2.5 0.4 -29 12
5 0.80 1 1.3 -1.2 1.3 -14 30
6 0.82 0 0.0 -2.5 0.4 -29 12
7 0.85 1 1.2 -1.3 1.3 -15 29
8 0.78 2 2.8 0.3 1.9 3 43
9 0.75 2 2.9 0.4 2.0 5 45

10 0.72 0 0.0 -2.5 0.4 -29 12
*brick 11 0.98 3 3.4 0.9 1.9 10 43
*brick 12 0.88 3 3.8 1.3 2.1 15 48
*brick 13 0.77 0 0.0 -2.5 0.4 -29 12
*brick 14 0.73 1 1.4 -1.1 1.5 -12 33
*brick 15 0.72 1 1.5 -1.0 1.5 -12 34

Total 11.07 16
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

2.0 ft2 27.5 ft2 2.5 sec 638 αpm/100 cm2

Analysis Parameters
Reference Area: 10AWL01 Material Background: 2.5 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 11CFL01
Description: Storage Area
Survey Date: 6/20/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.85 1 1.2 -1.0 1.3 -11 28
2 0.88 2 2.4 0.2 1.7 3 38
3 0.88 1 1.2 -1.0 1.2 -12 27
4 0.85 1 1.2 -1.0 1.3 -11 28
5 0.75 1 1.4 -0.8 1.4 -9 32
6 0.68 1 1.5 -0.7 1.5 -8 35
7 0.75 1 1.4 -0.8 1.4 -9 32
8 0.98 2 2.2 0.0 1.5 0 35
9 0.78 0 0.0 -2.2 0.4 -25 11

10 0.92 0 0.0 -2.2 0.4 -25 11
11 0.90 1 1.2 -1.0 1.2 -12 27
12 0.88 2 2.4 0.2 1.7 3 38
13 0.90 2 2.4 0.2 1.7 2 38
14 0.78 0 0.0 -2.2 0.4 -25 11
15 0.87 3 3.9 1.7 2.2 20 49

Total 12.67 18
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

2 ft2 30 ft2 2.6 sec 609 αpm/100 cm2

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 11CFL02
Description: Sampling and Storage Area
Survey Date: 6/20/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.75 1 1.4 -0.8 1.4 -9 32
2 0.57 1 1.9 -0.3 1.9 -4 42
3 0.53 0 0.0 -2.2 0.4 -25 11
4 0.73 2 3.0 0.8 2.1 9 46
5 0.70 1 1.5 -0.7 1.5 -8 34
6 0.65 2 3.4 1.2 2.3 14 52
7 0.78 2 2.8 0.6 1.9 7 43
8 0.75 3 4.6 2.4 2.5 28 57
9 0.77 1 1.4 -0.8 1.4 -10 31

10 0.88 3 3.8 1.6 2.1 19 48
11 0.83 1 1.2 -1.0 1.3 -11 29
12 0.77 0 0.0 -2.2 0.4 -25 11
13 0.77 3 4.5 2.3 2.5 26 56
14 0.58 1 1.8 -0.4 1.8 -4 41
15 0.78 0 0.0 -2.2 0.4 -25 11

Total 10.85 21
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

0.9 ft2 13 ft2 5.0 sec 314 αpm/100 cm2

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm

Appendix C- Scans

C-10



Summary of Scan Results - Alpha

Survey Unit: 11CWL01
Description: Sampling and Storage Area
Survey Date: 6/20/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.52 2 4.4 1.9 3.0 22 67
2 0.55 1 1.9 -0.6 1.9 -6 43
3 0.60 0 0.0 -2.5 0.4 -29 12
4 0.67 1 1.6 -0.9 1.6 -11 36
5 0.73 1 1.4 -1.1 1.5 -12 33
6 0.45 1 2.4 -0.1 2.3 -1 53

*metal 7 0.55 0 0.0 -2.5 0.4 -29 12
8 0.52 1 2.1 -0.4 2.0 -5 46
9 0.60 0 0.0 -2.5 0.4 -29 12

10 0.62 0 0.0 -2.5 0.4 -29 12
11 0.47 0 0.0 -2.5 0.4 -29 12
12 0.55 1 1.9 -0.6 1.9 -6 43
13 0.58 0 0.0 -2.5 0.4 -29 12
14 0.62 1 1.7 -0.8 1.7 -9 39
15 0.63 1 1.7 -0.8 1.7 -10 38

Total 8.65 10
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

0.9 ft2 13 ft2 4.1 sec 383 αpm/100 cm2

Analysis Parameters
Reference Area: 10AWL01 Material Background: 2.5 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 11DFL01
Description: Sampling Area
Survey Date: 8/3/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 1.55 4 2.8 0.6 1.4 7 32
2 1.77 3 1.8 -0.4 1.1 -5 24
3 1.53 3 2.1 -0.1 1.2 -1 28
4 1.55 1 0.7 -1.5 0.8 -18 18
5 1.45 3 2.2 0.0 1.3 0 29
6 1.97 3 1.6 -0.6 1.0 -7 22
7 1.72 6 4.0 1.8 1.6 20 36
8 2.08 7 3.8 1.6 1.4 18 32
9 1.70 4 2.6 0.4 1.3 4 29

10 1.57 3 2.0 -0.2 1.2 -2 27
11 1.70 4 2.6 0.4 1.3 4 29
12 1.85 7 4.3 2.1 1.6 24 36
13 1.58 3 2.0 -0.2 1.2 -2 27
14 1.75 3 1.8 -0.4 1.1 -4 24
15 1.82 5 3.0 0.8 1.3 10 30
16 1.10 0 0.0 -2.2 0.4 -25 11

Total 25.58 59
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

3.75 ft2 60 ft2 2.5 sec 622 αpm/100 cm2

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 11DWL01
Description: Sampling  Area
Survey Date: 6/21/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.70 0 0.0 -1.5 0.3 -17 8
2 0.80 1 1.3 -0.2 1.3 -2 30
3 0.97 2 2.2 0.7 1.5 8 35
4 1.03 3 3.2 1.7 1.8 20 41
5 1.03 0 0.0 -1.5 0.3 -17 8
6 1.07 4 4.3 2.8 2.0 32 46
7 1.03 1 1.0 -0.5 1.0 -6 23
8 0.98 1 1.1 -0.4 1.1 -5 24
9 0.93 1 1.1 -0.4 1.1 -4 26

10 0.85 0 0.0 -1.5 0.3 -17 8
11 0.82 0 0.0 -1.5 0.3 -17 8
12 0.98 1 1.1 -0.4 1.1 -5 24
13 0.80 0 0.0 -1.5 0.3 -17 8
14 0.83 1 1.3 -0.2 1.3 -3 28
15 0.83 0 0.0 -1.5 0.3 -17 8

Total 13.67 15
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

1.54 ft2 23.1 ft2 3.7 sec 430 αpm/100 cm2

Analysis Parameters
Reference Area: 10AWOOD Material Background: 1.5 cpm

Material: Wallboard/Wood Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 12AFL01
Description: Storage Area
Survey Date: 6/23/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.58 0 0.0 -2.2 0.4 -25 11
2 0.65 2 3.4 1.2 2.3 14 52
3 0.55 0 0.0 -2.2 0.4 -25 11
4 0.62 1 1.7 -0.5 1.7 -6 38
5 0.60 2 3.7 1.5 2.5 18 57
6 0.62 1 1.7 -0.5 1.7 -6 38
7 0.67 2 3.3 1.1 2.3 13 51
8 0.68 1 1.5 -0.7 1.5 -8 35
9 8.52 3 0.4 -1.8 0.4 -21 11

10 0.45 1 2.4 0.2 2.3 2 53
11 0.62 1 1.7 -0.5 1.7 -6 38
12 0.48 1 2.2 0.0 2.2 0 49
13 0.57 0 0.0 -2.2 0.4 -25 11
14 0.57 0 0.0 -2.2 0.4 -25 11
15 0.58 0 0.0 -2.2 0.4 -25 11

Total 16.75 15
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

1.4 ft2 19.6 ft2 5.4 sec 296 αpm/100 cm2

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm

Appendix C- Scans

C-14



Summary of Scan Results - Alpha

Survey Unit: 12AWL01
Description: Storage Area
Survey Date: 6/23/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

*metal 1 0.52 0 0.0 -2.5 0.4 -29 12
*metal 2 0.48 1 2.2 -0.3 2.2 -3 49

3 0.55 0 0.0 -2.5 0.4 -29 12
4 0.62 0 0.0 -2.5 0.4 -29 12
5 0.67 0 0.0 -2.5 0.4 -29 12
6 0.85 3 4.0 1.5 2.2 17 50
7 0.48 1 2.2 -0.3 2.2 -3 49
8 0.48 2 4.8 2.3 3.2 26 72
9 0.57 0 0.0 -2.5 0.4 -29 12

10 0.60 2 3.8 1.3 2.5 14 57
11 0.70 1 1.5 -1.0 1.5 -11 34
12 0.72 0 0.0 -2.5 0.4 -29 12
13 0.62 1 1.7 -0.8 1.7 -9 39
14 0.63 0 0.0 -2.5 0.4 -29 12
15 0.63 0 0.0 -2.5 0.4 -29 12

Total 9.12 11
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

0.9 ft2 13.5 ft2 4.2 sec 378 αpm/100 cm2

Analysis Parameters
Reference Area: 10AWL01 Material Background: 2.5 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 12BFL01
Description: Storage Area
Survey Date: 6/23/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.45 0 0.0 -2.2 0.4 -25 11
2 0.45 0 0.0 -2.2 0.4 -25 11
3 0.43 0 0.0 -2.2 0.4 -25 11
4 0.45 1 2.4 0.2 2.3 2 53
5 0.67 1 1.6 -0.6 1.6 -7 36
6 0.58 0 0.0 -2.2 0.4 -25 11
7 0.45 0 0.0 -2.2 0.4 -25 11
8 0.63 0 0.0 -2.2 0.4 -25 11
9 0.47 0 0.0 -2.2 0.4 -25 11

10 0.52 1 2.1 -0.1 2.0 -2 46
11 0.52 0 0.0 -2.2 0.4 -25 11
12 0.52 1 2.1 -0.1 2.0 -2 46
13 0.67 0 0.0 -2.2 0.4 -25 11
14 0.62 0 0.0 -2.2 0.4 -25 11
15 0.52 1 2.1 -0.1 2.0 -2 46

Total 7.93 5
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

1.33 ft2 20 ft2 2.5 sec 629 αpm/100 cm2

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 12BFL02
Description: Storage Area
Survey Date: 6/23/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.52 1 2.1 -0.1 2.0 -2 46
2 0.55 0 0.0 -2.2 0.4 -25 11
3 0.60 1 1.8 -0.4 1.8 -5 39
4 0.53 1 2.0 -0.2 2.0 -2 44
5 0.57 1 1.9 -0.3 1.9 -4 42
6 0.58 0 0.0 -2.2 0.4 -25 11
7 0.53 1 2.0 -0.2 2.0 -2 44
8 0.52 0 0.0 -2.2 0.4 -25 11
9 0.57 0 0.0 -2.2 0.4 -25 11

10 0.67 0 0.0 -2.2 0.4 -25 11
11 0.70 0 0.0 -2.2 0.4 -25 11
12 0.57 0 0.0 -2.2 0.4 -25 11
13 0.63 2 3.5 1.3 2.4 15 54
14 0.50 0 0.0 -2.2 0.4 -25 11
15 0.43 0 0.0 -2.2 0.4 -25 11

Total 8.47 7
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

1.33 ft2 20 ft2 2.7 sec 594 αpm/100 cm2

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 12BWL01
Description: Storage Area
Survey Date: 6/23/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 Data Point Not Available
2 Data Point Not Available
3 0.53 1 2.0 -0.5 2.0 -6 44
4 0.52 0 0.0 -2.5 0.4 -29 12
5 0.53 0 0.0 -2.5 0.4 -29 12
6 0.47 3 8.2 5.7 4.2 65 96

*wood 7 0.52 0 0.0 -2.5 0.4 -29 12
8 0.43 1 2.5 0.0 2.4 0 55
9 0.42 0 0.0 -2.5 0.4 -29 12

10 0.43 0 0.0 -2.5 0.4 -29 12
11 0.48 0 0.0 -2.5 0.4 -29 12
12 0.50 0 0.0 -2.5 0.4 -29 12
13 0.55 1 1.9 -0.6 1.9 -6 43
14 0.55 1 1.9 -0.6 1.9 -6 43

*metal 15 0.43 0 0.0 -2.5 0.4 -29 12
Total 6.37 7

Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

0.9 ft2 11.4 ft2 3.5 sec 454 αpm/100 cm2

Analysis Parameters
Reference Area: 10AWL01 Material Background: 2.5 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 13CFL01
Description:  Storage Area
Survey Date: 8/3/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 1.55 2 1.3 -0.9 1.0 -10 23
2 1.75 3 1.8 -0.4 1.1 -4 24
3 1.68 6 4.0 1.8 1.6 21 36
4 1.55 2 1.3 -0.9 1.0 -10 23
5 1.58 1 0.6 -1.6 0.7 -18 17
6 1.48 0 0.0 -2.2 0.4 -25 11
7 1.68 8 5.6 3.4 1.9 39 43
8 1.47 0 0.0 -2.2 0.4 -25 11
9 1.50 4 2.9 0.7 1.4 8 33

10 1.62 5 3.4 1.2 1.5 14 34
11 1.58 5 3.5 1.3 1.5 15 35
12 1.48 5 3.8 1.6 1.6 18 37
13 1.58 7 5.2 3.0 1.8 34 43
14 1.37 3 2.4 0.2 1.4 2 31
15 1.60 5 3.5 1.3 1.5 15 34

Total 23.48 56
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

4 ft2 60 ft2 2.3 sec 680 αpm/100 cm2

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 13CFL02
Description: Storage Area
Survey Date: 8/3/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 1.47 2 1.4 -0.8 1.1 -9 24
2 1.60 9 6.9 4.7 2.1 54 50
3 1.75 9 6.2 4.0 1.9 46 45
4 1.78 5 3.1 0.9 1.4 10 31
5 1.93 6 3.5 1.3 1.4 14 31
6 1.57 2 1.3 -0.9 1.0 -10 23
7 1.87 5 2.9 0.7 1.3 8 30
8 1.77 3 1.8 -0.4 1.1 -5 24
9 1.65 3 1.9 -0.3 1.1 -3 26

10 1.85 4 2.3 0.1 1.2 1 27
11 1.75 1 0.6 -1.6 0.7 -19 16
12 2.45 5 2.2 0.0 1.0 0 23
13 1.57 4 2.8 0.6 1.4 7 31
14 1.65 1 0.6 -1.6 0.7 -18 17
15 1.62 3 2.0 -0.2 1.2 -3 26

Total 26.27 62
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

4 ft2 60 ft2 2.6 sec 607 αpm/100 cm2

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 13CFL03
Description:  Storage Area
Survey Date: 8/3/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 1.82 2 1.1 -1.1 0.9 -12 20
2 1.57 6 4.4 2.2 1.7 25 39
3 1.57 6 4.4 2.2 1.7 25 39
4 1.43 2 1.5 -0.7 1.1 -8 24
5 1.60 5 3.5 1.3 1.5 15 34
6 1.58 8 6.1 3.9 2.0 44 46
7 1.48 4 3.0 0.8 1.5 9 33
8 1.93 2 1.1 -1.1 0.8 -13 19
9 1.75 2 1.2 -1.0 0.9 -12 21

10 1.70 8 5.6 3.4 1.9 39 43
11 1.80 6 3.7 1.5 1.5 18 34
12 1.72 2 1.2 -1.0 0.9 -11 21
13 1.62 2 1.3 -0.9 1.0 -10 22
14 1.73 8 5.5 3.3 1.8 37 42
15 1.42 6 4.9 2.7 1.9 31 44

Total 24.72 69
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

4 ft2 60 ft2 2.4 sec 656 αpm/100 cm2

Analysis Parameters
Reference Area: 10AFL01 Material Background: 2.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 13CWL01
Description: Storage Area
Survey Date: 6/21/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 Data Point Not Available
2 0.58 1 1.8 -0.7 1.8 -8 41
3 1.08 1 1.0 -1.5 1.0 -18 23
4 0.67 0 0.0 -2.5 0.4 -29 12
5 0.73 1 1.4 -1.1 1.5 -12 33
6 0.78 1 1.3 -1.2 1.4 -13 31

*wood 7 0.58 1 1.8 -0.7 1.8 -8 41
8 0.70 1 1.5 -1.0 1.5 -11 34
9 0.70 1 1.5 -1.0 1.5 -11 34

10 0.93 2 2.3 -0.2 1.6 -2 36
11 0.72 0 0.0 -2.5 0.4 -29 12
12 0.65 0 0.0 -2.5 0.4 -29 12
13 0.58 0 0.0 -2.5 0.4 -29 12
14 0.67 2 3.3 0.8 2.3 10 51
15 0.75 1 1.4 -1.1 1.4 -13 32

Total 10.13 12
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

2 ft2 28 ft2 2.2 sec 705 αpm/100 cm2

Analysis Parameters
Reference Area: 10AWL01 Material Background: 2.5 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 13CWL02
Description: Storage Area
Survey Date: 6/22/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.77 1 1.4 -1.1 1.4 -13 32
2 0.82 1 1.3 -1.2 1.3 -14 30

*wood 3 1.17 2 1.8 -0.7 1.3 -8 30
4 1.17 3 2.8 0.3 1.6 4 36
5 1.02 2 2.1 -0.4 1.5 -5 34
6 1.00 2 2.1 -0.4 1.5 -4 34
7 Data Point Not Available
8 0.85 2 2.6 0.1 1.8 1 40
9 1.17 2 1.8 -0.7 1.3 -8 30

10 0.90 3 3.7 1.2 2.1 14 47
11 0.93 1 1.1 -1.4 1.2 -16 26
12 0.93 4 5.0 2.5 2.4 29 53
13 1.10 0 0.0 -2.5 0.4 -29 12
14 0.80 0 0.0 -2.5 0.4 -29 12
15 Data Point Not Available

Total 12.62 23
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

2.4 ft2 31.0 ft2 2.5 sec 641 αpm/100 cm2

Analysis Parameters
Reference Area: 10AWL01 Material Background: 2.5 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14AFL01
Description: Storage Area
Survey Date: 8/4/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 2.32 6 2.8 -0.3 1.2 -3 24
2 1.82 1 0.6 -2.5 0.7 -26 16
3 2.15 6 3.1 0.0 1.3 0 26
4 1.85 6 3.6 0.5 1.5 6 30
5 1.78 1 0.6 -2.5 0.7 -26 16
6 1.98 3 1.6 -1.5 1.0 -16 21
7 2.03 6 3.3 0.2 1.3 2 27
8 1.90 5 2.9 -0.2 1.3 -2 27
9 1.98 3 1.6 -1.5 1.0 -16 21

10 2.02 2 1.0 -2.1 0.8 -22 18
11 2.07 1 0.5 -2.6 0.7 -27 15
12 1.82 3 1.7 -1.4 1.1 -14 22
13 1.77 5 3.1 0.0 1.4 0 29
14 2.02 1 0.5 -2.6 0.7 -27 16
15 1.87 2 1.1 -2.0 0.9 -21 19

Total 29.37 51
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

4.2 ft2 62.5 ft2 2.9 sec 502 αpm/100 cm2

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14AFL02
Description: Storage Area
Survey Date: 6/22/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 1.48 2 1.4 -1.7 1.1 -18 22
2 1.42 2 1.5 -1.6 1.1 -17 23
3 1.48 2 1.4 -1.7 1.1 -18 22
4 1.33 0 0.0 -3.1 0.5 -32 12
5 1.48 3 2.2 -0.9 1.3 -10 26
6 1.47 1 0.7 -2.4 0.8 -25 18
7 1.35 2 1.6 -1.5 1.2 -16 24
8 1.35 1 0.8 -2.3 0.9 -24 19
9 1.50 1 0.7 -2.4 0.8 -25 18

10 1.47 4 3.0 -0.1 1.5 -1 31
11 1.42 0 0.0 -3.1 0.5 -32 12
12 1.32 1 0.8 -2.3 0.9 -24 19
13 1.35 5 4.2 1.1 1.8 12 37
14 1.48 2 1.4 -1.7 1.1 -18 22
15 1.53 5 3.7 0.6 1.6 6 33

Total 21.43 31
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

3.3 ft2 50 ft2 2.6 sec 544 αpm/100 cm2

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14AWL01
Description: Storage Area
Survey Date: 6/22/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.53 2 4.3 1.1 2.9 11 59
2 0.47 0 0.0 -3.2 0.5 -33 13
3 0.50 0 0.0 -3.2 0.5 -33 13
4 0.50 1 2.1 -1.1 2.1 -11 43
5 0.47 0 0.0 -3.2 0.5 -33 13
6 0.62 1 1.7 -1.5 1.7 -15 35
7 0.48 0 0.0 -3.2 0.5 -33 13
8 0.63 1 1.7 -1.5 1.7 -16 35
9 0.53 0 0.0 -3.2 0.5 -33 13

10 0.38 2 6.3 3.1 4.1 32 84
11 0.55 0 0.0 -3.2 0.5 -33 13
12 0.42 0 0.0 -3.2 0.5 -33 13
13 0.52 1 2.1 -1.1 2.1 -12 42
14 0.60 1 1.8 -1.4 1.8 -15 36
15 0.53 1 2.0 -1.2 2.0 -12 41

Total 7.73 10
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

1.2 ft2 18 ft2 2.7 sec 540 αpm/100 cm2

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14AWL02
Description: Storage Area
Survey Date: 6/22/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.50 1 2.1 -1.1 2.1 -11 43
2 0.78 2 2.8 -0.4 1.9 -4 40
3 0.58 2 3.9 0.7 2.6 7 53
4 0.47 0 0.0 -3.2 0.5 -33 13
5 0.57 2 4.0 0.8 2.7 8 55
6 0.55 2 4.1 0.9 2.8 10 57
7 0.60 2 3.8 0.6 2.5 6 52
8 0.62 0 0.0 -3.2 0.5 -33 13
9 0.48 1 2.2 -1.0 2.2 -10 45

10 0.63 2 3.5 0.3 2.4 3 49
11 0.43 0 0.0 -3.2 0.5 -33 13
12 0.53 1 2.0 -1.2 2.0 -12 41
13 0.55 0 0.0 -3.2 0.5 -33 13
14 0.58 2 3.9 0.7 2.6 7 53
15 0.53 0 0.0 -3.2 0.5 -33 13

Total 8.42 17
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

1.3 ft2 20 ft2 2.5 sec 566 αpm/100 cm2

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14BFL01
Description: Storage Area
Survey Date: 6/20/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 1.50 5 3.7 0.6 1.6 7 34
2 1.32 1 0.8 -2.3 0.9 -24 19
3 1.48 5 3.8 0.7 1.7 7 34
4 1.57 2 1.3 -1.8 1.0 -18 21
5 1.20 0 0.0 -3.1 0.5 -32 12
6 1.38 0 0.0 -3.1 0.5 -32 12
7 1.38 1 0.7 -2.4 0.9 -24 19
8 1.17 0 0.0 -3.1 0.5 -32 12
9 1.47 0 0.0 -3.1 0.5 -32 12

10 1.38 2 1.5 -1.6 1.1 -16 24
11 1.35 1 0.8 -2.3 0.9 -24 19
12 1.48 2 1.4 -1.7 1.1 -18 22
13 0.88 4 5.3 2.2 2.5 23 51
14 1.12 4 4.1 1.0 2.0 10 40
15 0.88 0 0.0 -3.1 0.5 -32 12

Total 19.57 27
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

3.3 ft2 50 ft2 2.4 sec 595 αpm/100 cm2

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14BFL02
Description: Storage Area
Survey Date: 8/4/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 2.07 7 3.8 0.7 1.4 7 29
2 1.45 7 5.8 2.7 2.0 28 42
3 1.88 4 2.3 -0.8 1.2 -8 24
4 2.02 3 1.6 -1.5 1.0 -16 21
5 1.38 2 1.5 -1.6 1.1 -16 24
6 1.60 4 2.7 -0.4 1.4 -4 28
7 1.45 3 2.2 -0.9 1.3 -9 27
8 1.48 3 2.2 -0.9 1.3 -10 26
9 1.37 3 2.4 -0.7 1.4 -8 28

10 1.37 1 0.8 -2.3 0.9 -24 19
11 1.42 1 0.7 -2.4 0.8 -25 18
12 1.40 2 1.5 -1.6 1.1 -17 23
13 1.40 4 3.2 0.1 1.6 1 32
14 1.55 4 2.8 -0.3 1.4 -3 29
15 1.42 5 4.0 0.9 1.7 9 36

Total 23.25 53
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

4.2 ft2 62.5 ft2 2.2 sec 646 αpm/100 cm2

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14BWL01
Description: Storage Area
Survey Date: 6/20/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.48 1 2.2 -1.0 2.2 -10 45
2 0.42 0 0.0 -3.2 0.5 -33 13
3 0.52 1 2.1 -1.1 2.1 -12 42
4 0.47 0 0.0 -3.2 0.5 -33 13
5 0.43 0 0.0 -3.2 0.5 -33 13
6 0.62 2 3.6 0.4 2.5 5 50
7 0.72 0 0.0 -3.2 0.5 -33 13
8 0.73 4 6.7 3.5 3.1 36 63
9 0.72 4 6.9 3.7 3.1 38 64

10 0.48 0 0.0 -3.2 0.5 -33 13
11 0.55 1 1.9 -1.3 1.9 -13 39
12 0.60 1 1.8 -1.4 1.8 -15 36
13 0.50 1 2.1 -1.1 2.1 -11 43
14 0.48 0 0.0 -3.2 0.5 -33 13
15 0.58 1 1.8 -1.4 1.8 -14 37

Total 8.30 16
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

1.0 ft2 15 ft2 3.4 sec 425 αpm/100 cm2

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14BWL02
Description: Storage Area
Survey Date: 6/21/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.53 0 0.0 -3.2 0.5 -33 13
2 0.57 0 0.0 -3.2 0.5 -33 13
3 0.72 1 1.5 -1.7 1.5 -18 31
4 0.78 0 0.0 -3.2 0.5 -33 13
5 0.70 0 0.0 -3.2 0.5 -33 13
6 0.65 3 5.5 2.3 2.9 23 60
7 0.73 3 4.7 1.5 2.6 16 53
8 0.87 0 0.0 -3.2 0.5 -33 13
9 0.62 1 1.7 -1.5 1.7 -15 35

10 0.77 2 2.9 -0.3 2.0 -4 40
11 0.77 1 1.4 -1.8 1.4 -19 29
12 0.78 1 1.3 -1.9 1.4 -19 29
13 0.68 0 0.0 -3.2 0.5 -33 13
14 0.67 1 1.6 -1.6 1.6 -17 33
15 0.63 0 0.0 -3.2 0.5 -33 13

Total 10.47 13
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

1.3 ft2 20 ft2 3.2 sec 443 αpm/100 cm2

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14CFL01
Description: Storage Area
Survey Date: 6/20/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 1.57 4 2.8 -0.3 1.4 -3 29
2 1.30 7 6.6 3.5 2.3 36 48
3 1.47 5 3.8 0.7 1.7 8 34
4 1.23 4 3.7 0.6 1.8 6 36
5 1.35 0 0.0 -3.1 0.5 -32 12
6 1.25 2 1.7 -1.4 1.3 -15 26
7 1.09 2 2.0 -1.1 1.4 -12 29
8 1.86 6 3.6 0.5 1.5 5 30
9 0.92 4 5.1 2.0 2.4 21 49

10 1.19 4 3.8 0.7 1.8 7 37
11 1.01 2 2.1 -1.0 1.5 -10 31
12 1.95 5 2.8 -0.3 1.3 -3 26
13 1.38 4 3.2 0.1 1.6 1 32
14 1.93 4 2.2 -0.9 1.2 -9 24
15 1.25 4 3.6 0.5 1.8 5 36

Total 20.74 57
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

3.33 ft2 50.0 ft2 2.4 sec 589 αpm/100 cm2

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14CWL01
Description: Storage Area
Survey Date: 6/20/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.60 0 0.0 -3.2 0.5 -33 13
2 0.50 0 0.0 -3.2 0.5 -33 13
3 0.53 1 2.0 -1.2 2.0 -12 41
4 0.38 0 0.0 -3.2 0.5 -33 13
5 0.48 1 2.2 -1.0 2.2 -10 45
7 0.43 1 2.5 -0.7 2.4 -7 50
8 0.52 1 2.1 -1.1 2.1 -12 42
9 0.67 1 1.6 -1.6 1.6 -17 33

10 0.48 0 0.0 -3.2 0.5 -33 13
11 0.57 0 0.0 -3.2 0.5 -33 13
12 0.58 0 0.0 -3.2 0.5 -33 13
13 0.57 2 4.0 0.8 2.7 8 55
14 0.45 0 0.0 -3.2 0.5 -33 13
15 0.72 3 4.9 1.7 2.6 17 54

Total 7.48 10
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

1.3 ft2 20.0 ft2 2.3 sec 620 αpm/100 cm2

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14EFL01
Description: Storage Area
Survey Date: 11/10/2005

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 4.53 6 1.4 -1.7 0.7 -14 12
2 3.83 6 1.7 -1.4 0.8 -12 13
3 3.10 5 1.7 -1.4 0.9 -12 14
4 4.18 6 1.5 -1.6 0.8 -13 13
5 3.02 5 1.8 -1.3 0.9 -11 15
6 3.23 3 1.0 -2.1 0.7 -18 12
7 2.83 9 3.6 0.5 1.2 4 20
8 3.67 4 1.1 -2.0 0.7 -16 12
9 3.55 9 2.8 -0.3 1.0 -3 16

10 2.87 6 2.2 -0.9 1.0 -7 16
11 2.83 2 0.7 -2.4 0.7 -20 12
12 3.10 1 0.3 -2.8 0.6 -23 11
13 1.97 3 1.6 -1.5 1.0 -12 17
14 2.57 4 1.6 -1.5 0.9 -12 15
15 3.33 8 1.6 -1.5 0.9 -12 15

Total 48.62 77
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

9.5 ft2 142 ft2 1.7 sec 656 αpm/100 cm2

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.146 cpm/αpm

Total Efficiency Uncertainty: 0.019 cpm/αpm

Instrument Data
Model Serial No Probe Area: 83 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.341 cpm/epm
Detector: L43-1-1 PR093536 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14EFL02
Description: Storage Area
Survey Date: 8/4/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 2.45 7 3.2 0.1 1.2 1 25
2 1.97 9 5.4 2.3 1.7 24 36
3 1.87 8 5.0 1.9 1.7 20 35
4 1.93 9 5.5 2.4 1.7 25 36
5 2.18 9 4.8 1.7 1.5 17 32
6 1.95 6 3.4 0.3 1.4 3 29
7 2.08 13 7.9 4.8 2.0 50 43
8 1.98 9 5.3 2.2 1.7 23 35
9 2.05 5 2.7 -0.4 1.2 -5 25

10 2.00 7 4.0 0.9 1.5 9 30
11 1.98 9 5.3 2.2 1.7 23 35
12 2.00 12 7.5 4.4 2.0 46 42
13 2.08 9 5.0 1.9 1.6 20 33
14 2.27 6 2.9 -0.2 1.2 -2 25
15 1.87 5 2.9 -0.2 1.3 -2 27

Total 30.67 123
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

4.2 ft2 62.5 ft2 2.7 sec 523 αpm/100 cm2

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14EFL03
Description: Storage Area
Survey Date: 6/19/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.83 2 2.6 -0.5 1.8 -5 37
2 0.68 0 0.0 -3.1 0.5 -32 12
3 0.63 0 0.0 -3.1 0.5 -32 12
4 0.90 3 3.7 0.6 2.1 7 43
5 0.90 2 2.4 -0.7 1.7 -7 35
6 0.73 3 4.7 1.6 2.6 17 53
7 0.62 0 0.0 -3.1 0.5 -32 12
8 0.87 3 3.9 0.8 2.2 8 44
9 0.90 1 1.2 -1.9 1.2 -20 25

10 0.85 0 0.0 -3.1 0.5 -32 12
11 0.88 1 1.2 -1.9 1.2 -20 26
12 0.75 1 1.4 -1.7 1.4 -18 30
13 1.02 0 0.0 -3.1 0.5 -32 12
14 0.85 1 1.2 -1.9 1.3 -19 27
15 0.75 1 1.4 -1.7 1.4 -18 30

Total 12.17 18
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

2.3 ft2 33.75 ft2 2.2 sec 648 αpm/100 cm2

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14EFL04
Description: Storage Area
Survey Date: 8/4/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 3.13 8 2.8 -0.3 1.0 -3 21
2 2.58 9 3.9 0.8 1.3 9 27
3 3.17 7 2.4 -0.7 1.0 -7 20
4 2.93 14 5.7 2.6 1.5 27 31
5 3.17 6 2.0 -1.1 0.9 -11 19
6 2.53 13 6.2 3.1 1.6 32 34
7 2.38 8 3.8 0.7 1.3 7 27
8 2.68 13 5.8 2.7 1.5 28 32
9 3.00 15 6.0 2.9 1.5 30 31

10 3.22 7 2.3 -0.8 1.0 -8 20
11 2.70 12 5.2 2.1 1.5 22 30
12 3.05 11 4.1 1.0 1.2 10 25
13 2.52 10 4.6 1.5 1.4 15 29
14 2.72 9 3.7 0.6 1.3 6 26
15 2.90 9 3.5 0.4 1.2 4 24

Total 42.68 151
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

6.7 ft2 100 ft2 2.4 sec 590 αpm/100 cm2

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.011 cpm/epm

Appendix C- Scans

C-37



Summary of Scan Results - Alpha

Survey Unit: 14EFL05
Description: Storage Area
Survey Date: 7/5/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 3.08 4 1.4 -1.7 0.8 -18 17
2 4.48 13 3.2 0.1 1.0 1 20
3 4.60 7 1.6 -1.5 0.7 -16 16
4 4.47 13 3.2 0.1 1.0 1 20
5 3.57 9 2.8 -0.3 1.0 -4 20
6 4.20 8 2.0 -1.1 0.8 -11 17
7 3.90 7 1.9 -1.2 0.8 -12 17
8 3.98 2 0.5 -2.6 0.6 -27 14
9 3.07 5 1.7 -1.4 0.9 -14 18

10 3.02 5 1.8 -1.3 0.9 -14 18
11 3.60 9 2.7 -0.4 1.0 -4 20
12 3.87 6 1.6 -1.5 0.8 -15 17
13 3.95 8 2.2 -0.9 0.9 -10 18
14 4.40 9 2.2 -0.9 0.8 -9 17
15 4.52 10 2.4 -0.7 0.9 -7 18

Total 58.70 115
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

6.7 ft2 100 ft2 3.5 sec 405 αpm/100 cm2

Analysis Parameters
Reference Area: 14DFL01 Material Background: 3.1 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14EWL01
Description: Storage Area
Survey Date: 6/19/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 1.23 3 2.6 -0.6 1.5 -6 31
2 1.02 4 4.5 1.3 2.2 14 44
3 1.27 5 4.5 1.3 1.9 14 40
4 1.03 2 2.1 -1.1 1.5 -12 30
5 1.18 4 3.8 0.6 1.9 6 38
6 1.07 2 2.0 -1.2 1.4 -12 30
7 1.03 2 2.1 -1.1 1.5 -12 30
8 1.03 5 5.8 2.6 2.4 27 49
9 1.15 6 6.3 3.1 2.4 32 49

10 0.82 2 2.7 -0.5 1.9 -6 38
11 0.80 2 2.7 -0.5 1.9 -5 39
12 1.15 5 5.1 1.9 2.2 20 44
13 1.30 6 5.5 2.3 2.1 23 43
14 1.17 3 2.8 -0.4 1.6 -4 33
15 1.28 2 1.6 -1.6 1.2 -16 25

Total 16.53 53
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

2.6 ft2 39 ft2 2.4 sec 587 αpm/100 cm2

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14EWL02
Description: Storage Area
Survey Date: 6/19/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.32 0 0.0 -3.2 0.5 -33 13
2 0.37 1 3.0 -0.2 2.9 -2 59
3 0.43 1 2.5 -0.7 2.4 -7 50
4 0.38 3 10.6 7.4 5.3 77 109
5 0.35 0 0.0 -3.2 0.5 -33 13
6 0.35 0 0.0 -3.2 0.5 -33 13
7 0.35 0 0.0 -3.2 0.5 -33 13
8 0.30 1 3.8 0.6 3.6 6 73
9 0.45 1 2.4 -0.8 2.4 -8 48

10 0.40 0 0.0 -3.2 0.5 -33 13
11 0.40 0 0.0 -3.2 0.5 -33 13
12 0.42 0 0.0 -3.2 0.5 -33 13
13 0.35 1 3.2 0.0 3.0 0 62
14 0.30 1 3.7 0.5 3.6 6 73
15 0.42 0 0.0 -3.2 0.5 -33 13

Total 5.58 9
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

1.0 ft2 14.76 ft2 2.3 sec 621 αpm/100 cm2

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14EWL03
Description: Storage Area
Survey Date: 7/6/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.80 1 1.3 -1.9 1.4 -20 28
2 0.68 1 1.5 -1.7 1.6 -17 32
3 0.85 2 2.6 -0.6 1.8 -7 37
4 1.27 4 3.5 0.3 1.7 3 35
5 0.97 2 2.2 -1.0 1.6 -10 32
6 0.72 1 1.5 -1.7 1.5 -18 31
7 1.48 4 3.0 -0.2 1.5 -2 30
8 0.98 2 2.2 -1.0 1.6 -11 32
9 0.97 0 0.0 -3.2 0.5 -33 13

10 0.90 1 1.2 -2.0 1.2 -21 25
11 1.13 5 5.2 2.0 2.2 20 45
12 0.77 1 1.4 -1.8 1.4 -19 29
13 0.92 4 5.1 1.9 2.4 20 49
14 1.98 4 2.2 -1.0 1.1 -11 23
15 0.72 0 0.0 -3.2 0.5 -33 13

Total 15.13 32
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

1.1 ft2 16.5 ft2 5.5 sec 261 αpm/100 cm2

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: 14EWL04
Description: Storage Area
Survey Date: 7/6/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 0.80 1 1.3 -1.9 1.4 -20 28
2 0.93 1 1.1 -2.1 1.2 -22 25
3 0.68 0 0.0 -3.2 0.5 -33 13
4 1.08 2 2.0 -1.2 1.4 -13 29
5 0.88 1 1.2 -2.0 1.2 -21 26

* 6 1.03 5 5.8 2.6 2.4 27 49
7 0.72 0 0.0 -3.2 0.5 -33 13
8 0.78 0 0.0 -3.2 0.5 -33 13
9 1.20 3 2.7 -0.5 1.6 -5 32

10 1.63 9 6.7 3.5 2.1 37 43
11 1.60 6 4.3 1.1 1.7 11 35
12 0.72 1 1.5 -1.7 1.5 -18 31
13 0.75 0 0.0 -3.2 0.5 -33 13
14 1.03 2 2.1 -1.1 1.5 -12 30
15 1.27 6 5.6 2.4 2.2 25 44

Total 15.12 37
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

1.3 ft2 20 ft2 4.5 sec 320 αpm/100 cm2

Analysis Parameters
Reference Area: 14DWL01 Material Background: 3.2 cpm

Material: block Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: FHFL01
Description: Personnel Decon Area 
Survey Date: 8/3/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 1.03 0 0.0 -1.0 0.3 -10 6
2 0.90 1 1.2 0.2 1.2 2 24
3 0.92 1 1.1 0.1 1.1 1 23
4 0.92 2 2.4 1.4 1.6 14 33
5 0.83 1 1.3 0.3 1.3 3 25
6 1.00 1 1.0 0.0 1.0 0 21
7 0.88 1 1.2 0.2 1.2 2 24
8 0.97 0 0.0 -1.0 0.3 -10 6
9 0.97 2 2.2 1.2 1.5 13 31

10 1.13 0 0.0 -1.0 0.3 -10 6
11 1.05 1 1.0 0.0 1.0 0 20
12 0.93 1 1.1 0.1 1.1 1 23
13 1.02 3 3.3 2.3 1.8 24 37
14 0.95 1 1.1 0.1 1.1 1 22
15 0.63 1 1.7 0.7 1.6 7 33

Total 14.13 16
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

1.3 ft2 20.0 ft2 4.4 sec 327 αpm/100 cm2

Analysis Parameters
Reference Area: FHFL02 Material Background: 1.0 cpm

Material: vinly tile Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: FHWL01
Description: Personnel Decon Area
Survey Date: 8/3/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

1 1.53 1 0.7 -0.8 0.7 -9 15
2 1.92 1 0.5 -1.0 0.6 -10 13
3 1.78 4 2.4 0.9 1.2 10 25
4 1.67 0 0.0 -1.5 0.3 -16 8
5 1.45 0 0.0 -1.5 0.3 -16 8
6 1.52 2 1.4 -0.1 1.0 -1 20
7 1.97 4 2.2 0.7 1.1 7 22
8 1.85 3 1.7 0.2 1.0 2 21
9 1.55 4 2.8 1.3 1.4 14 28

10 1.48 0 0.0 -1.5 0.3 -16 8
11 1.67 0 0.0 -1.5 0.3 -16 8
12 1.52 1 0.7 -0.8 0.7 -9 15
13 1.52 2 1.4 -0.1 1.0 -1 20
14 1.67 4 2.6 1.1 1.3 12 26
15 1.73 4 2.5 1.0 1.2 10 25

Total 24.82 30
Scan Area per Point Total Area Scanned Average Residence Time scanMDCalpha

3.76 ft2 56.4 ft2 2.7 sec 526 αpm/100 cm2

Analysis Parameters
Reference Area: FHWL02 Material Background: 1.5 cpm

Material: drywall Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: 43-93 235489 Efficiency Uncertainty: 0.011 cpm/epm
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APPENDIX C - SMEARS
TABLE OF CONTENTS

Survey Unit Page Survey Unit Page

Eff. 11/19/05 3 13CWL02 31
Eff. 7/17/06 4 14AFL01 32
8AFL01 5 14AFL02 33
8AWL01 6 14AWL01 34
8BFL01 7 14AWL02 35
8BWL01 8 14BFL01 36
8BWL02 9 14BFL02 37
10AFL01 10 14BWL01 38
10AWL01 11 14BWL02 39
10AWL02 12 14CFL01 40
10BFL01 13 14CWL01 41
10BFL02 14 14DFL01 42
10BFL03 15 14DWL01 43
10BWL01 16 14EFL01 44
11CFL01 17 14EFL02 45
11CFL02 18 14EFL03 46
11CWL01 19 14EFL04 47
11DFL01 20 14EFL05 48
11DWL01 21 14EWL01 49
12AFL01 22 14EWL02 50
12AWL01 23 14EWL03 51
12BFL01 24 14EWL04 52
12BFL02 25 FHFL01 53
12BWL01 26 FHWL01 54
13CFL01 27 FHFL02 55
13CFL02 28 FHWL02 56
13CFL03 29
13CWL01 30
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CHESAPEAKE NUCLEAR SERVICES, INC.
STANDARD DEVIATION DATA TABLE 
SITE: ____DLA / DNSC

Date: 11/19/05   For Month of: 

Type/Serial # 2929 176108 Isotope TH 230
Probe/Serial #: 43-10 PR176108 Serial # A2-743
Calibration Due Date 2π emission rate (αpm) 17610

count rate
Data Type (Source, Bkgd BKGD

N Gross Background εi
1 12594 1 0.715
2 12718 2 0.722
3 12864 0 0.730 For N=1-20,
4 12605 2 0.716
5 12827 0 0.728
6 12710 0 0.722
7 12702 0 0.721
8 12602 1 0.716
9 12905 1 0.733

10 12788 0 0.726
11 12692 1 0.721
12 12785 1 0.726
13 12605 2 0.716
14 12822 0 0.728
15 12741 0 0.724
16 12711 1 0.722
17 12834 2 0.729
18 12675 1 0.720
19 12598 0 0.715
20 12771 1 0.725

Average 12727 0.8 0.723
Std Dev 0.005

Ratio of STD Dev to Eff 0.007

Surface Eff 0.25
Total Efficiency 0.181

Total Counting Standard Deviation 0.010

Mode (count rate/dose rate

If the data type is a background for a specific material, list the material type

Form RS-9.1-1

Nov.

Instrument Information Source Information

ssionRateSurfaceEmi
ekgroundRatAverageBacntRateAverageCou

i π
ε

2
−

=

ssionRateSurfaceEmi
RateBackgroundCountRate

i π
ε

2
−

=
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CHESAPEAKE NUCLEAR SERVICES, INC.
Instrument Efficiency Calculation
SITE: ________________________________

Date: 07/17/06   For Month of: Jul-06

Type/Serial # 2929 / 180729
Probe/Serial #: 43-10 / 00176
Calibration Due Date: 7/16/2007

N Gross Background εi
1 12990 0 0.738 For N=1-20,
2 13072 1 0.742
3 12953 0 0.736
4 12989 1 0.738
5 12874 0 0.731
6 12913 0 0.733
7 12690 1 0.721
8 12985 0 0.737
9 12900 0 0.733
10 13045 1 0.741
11 12728 0 0.723
12 12698 1 0.721
13 13054 1 0.741
14 12836 0 0.729
15 12961 1 0.736
16 12961 0 0.736
17 12900 1 0.733
18 12881 0 0.732
19 12971 1 0.737
20 12889 1 0.732

Average 12915 0.5 0.733
Std Dev 0.005

Ratio of STD Dev to Eff 0.007

Surface Eff 0.25
Total Efficiency 0.183

Total Counting Standard Deviation 0.010

Serial Number A2-743
2π Emission rate (epm) 17609

Form RS-9.1-2

Instrument Information Source Information
Isotope Th-230

ssionRateSurfaceEmi
RateBackgroundCountRate

i π
ε

2
−

=

ssionRateSurfaceEmi
ekgroundRatAverageBacntRateAverageCou

i π
ε

2
−

=
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Summary of Smear Measurements - Alpha

Survey Unit: 8AFL01
Description: Stroage and Sampling Area
Survey Date: 11/7/2005

Analysis Date: 11/18/2005

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 2 1.2 1.4 7 16
2 5 4.2 2.2 23 24
3 1 0.2 1.0 1 10
4 1 0.2 1.0 1 10
5 3 2.2 1.7 12 19
6 2 1.2 1.4 7 16
7 0 -0.8 0.2 -4 2
8 1 0.2 1.0 1 10
9 0 -0.8 0.2 -4 2

10 2 1.2 1.4 7 16
11 0 -0.8 0.2 -4 2
12 3 2.2 1.7 12 19
13 3 2.2 1.7 12 19
14 1 0.2 1.0 1 10
15 1 0.2 1.0 1 10

Minimum: -4
Maximum: 23

Average: 4.9

Analysis Parameters

 Background: 0.8 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.181 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.723 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 8AWL01
Description: Storage and Sampling  Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 2 1.5 1.4 8 15
2 0 -0.5 0.2 -3 2
3 0 -0.5 0.2 -3 2
4 1 0.5 1.0 3 12
5 2 1.5 1.4 8 15
6 0 -0.5 0.2 -3 2
7 2 1.5 1.4 8 15
8 1 0.5 1.0 3 12
9 1 0.5 1.0 3 12
10 0 -0.5 0.2 -3 2
11 1 0.5 1.0 3 12
12 0 -0.5 0.2 -3 2
13 0 -0.5 0.2 -3 2
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 8

Average: 0.8

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 8BFL01
Description: Reference Area
Survey Date: 11/7/2005

Analysis Date: 11/18/2005

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 0 -0.8 0.2 -4 2
2 0 -0.8 0.2 -4 2
3 0 -0.8 0.2 -4 2
4 2 1.2 1.4 7 16
5 0 -0.8 0.2 -4 2
6 1 0.2 1.0 1 10
7 1 0.2 1.0 1 10
8 1 0.2 1.0 1 10
9 1 0.2 1.0 1 10

10 0 -0.8 0.2 -4 2
11 3 2.2 1.7 12 19
12 1 0.2 1.0 1 10
13 1 0.2 1.0 1 10
14 2 1.2 1.4 7 16
15 0 -0.8 0.2 -4 2

Minimum: -4
Maximum: 12

Average: 0.94 Average: 0.9

Analysis Parameters

Instrument Background: 0.8 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.181 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.723 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 8BWL01
Description: Reference Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 1 0.5 1.0 3 12
2 0 -0.5 0.2 -3 2
3 1 0.5 1.0 3 12
4 0 -0.5 0.2 -3 2
5 1 0.5 1.0 3 12
6 1 0.5 1.0 3 12
7 0 -0.5 0.2 -3 2
8 2 1.5 1.4 8 15
9 0 -0.5 0.2 -3 2
10 2 1.5 1.4 8 15
11 2 1.5 1.4 8 15
12 0 -0.5 0.2 -3 2
13 1 0.5 1.0 3 12
14 1 0.5 1.0 3 12
15 1 0.5 1.0 3 12

Minimum: -3
Maximum: 8

Average: 0.9 Average: 2.0

Analysis Parameters

Instrument Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 8BWL02
Description: Reference Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 0 -0.5 0.2 -3 2
2 0 -0.5 0.2 -3 2
3 1 0.5 1.0 3 12
4 0 -0.5 0.2 -3 2
5 0 -0.5 0.2 -3 2
6 1 0.5 1.0 3 12
7 0 -0.5 0.2 -3 2
8 2 1.5 1.4 8 15
9 0 -0.5 0.2 -3 2

10 1 0.5 1.0 3 12
11 2 1.5 1.4 8 15
12 0 -0.5 0.2 -3 2
13 1 0.5 1.0 3 12
14 0 -0.5 0.2 -3 2
15 1 0.5 1.0 3 12

Minimum: -3
Maximum: 8

Average: 0.6 Average: 0.5

Analysis Parameters

Instrument Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 10AFL01
Description: Reference Area
Survey Date: 11/8/2005

Analysis Date: 11/18/2005

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 2 1.2 1.4 7 16
2 1 0.2 1.0 1 10
3 2 1.2 1.4 7 16
4 4 3.2 2.0 18 22
5 3 2.2 1.7 12 19
6 4 3.2 2.0 18 22
7 1 0.2 1.0 1 10
8 1 0.2 1.0 1 10
9 1 0.2 1.0 1 10
10 2 1.2 1.4 7 16
11 1 0.2 1.0 1 10
12 2 1.2 1.4 7 16
13 3 2.2 1.7 12 19
14 2 1.2 1.4 7 16
15 2 1.2 1.4 7 16

Minimum: 1
Maximum: 18

Average: 2.1 Average: 7.1

Analysis Parameters

Instrument Background: 0.8 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.181 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.723 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 10AWL01
Description: Reference Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 0 -0.5 0.2 -3 2
2 1 0.5 1.0 3 12
3 0 -0.5 0.2 -3 2
4 0 -0.5 0.2 -3 2
5 1 0.5 1.0 3 12
6 0 -0.5 0.2 -3 2
7 4 3.5 2.0 19 21
8 0 -0.5 0.2 -3 2
9 1 0.5 1.0 3 12

10 0 -0.5 0.2 -3 2
11 2 1.5 1.4 8 15
12 2 1.5 1.4 8 15
13 3 2.5 1.7 14 19
14 1 0.5 1.0 3 12
15 2 1.5 1.4 8 15

Minimum: -3
Maximum: 19

Average: 1.1 Average: 3.4

Analysis Parameters

Instrument Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 10AWL02
Description: Reference Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 1 0.5 1.0 3 12
2 0 -0.5 0.2 -3 2
3 1 0.5 1.0 3 12
4 0 -0.5 0.2 -3 2
5 0 -0.5 0.2 -3 2
6 0 -0.5 0.2 -3 2
7 0 -0.5 0.2 -3 2
8 0 -0.5 0.2 -3 2
9 1 0.5 1.0 3 12

10 1 0.5 1.0 3 12
11 1 0.5 1.0 3 12
12 3 2.5 1.7 14 19
13 1 0.5 1.0 3 12
14 2 1.5 1.4 8 15
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 14

Average: 0.7 Average: 1.3

Analysis Parameters

Instrument Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 10BFL01
Description: StorageArea
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 1 0.5 1.0 3 12
2 1 0.5 1.0 3 12
3 1 0.5 1.0 3 12
4 2 1.5 1.4 8 15
5 2 1.5 1.4 8 15
6 0 -0.5 0.2 -3 2
7 1 0.5 1.0 3 12
8 1 0.5 1.0 3 12
9 1 0.5 1.0 3 12

10 1 0.5 1.0 3 12
11 0 -0.5 0.2 -3 2
12 1 0.5 1.0 3 12
13 0 -0.5 0.2 -3 2
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 8

Average: 1.7

Analysis Parameters

Instrument Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 10BFL02
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 0 -0.5 0.2 -3 2
2 0 -0.5 0.2 -3 2
3 0 -0.5 0.2 -3 2
4 1 0.5 1.0 3 12
5 0 -0.5 0.2 -3 2
6 2 1.5 1.4 8 15
7 0 -0.5 0.2 -3 2
8 0 -0.5 0.2 -3 2
9 0 -0.5 0.2 -3 2

10 1 0.5 1.0 3 12
11 1 0.5 1.0 3 12
12 0 -0.5 0.2 -3 2
13 0 -0.5 0.2 -3 2
14 1 0.5 1.0 3 12
15 4 3.5 2.0 19 21

Minimum: -3
Maximum: 19

Average: 0.8

Analysis Parameters

Instrument Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 10BFL03
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 0 -0.5 0.2 -3 2
2 0 -0.5 0.2 -3 2
3 2 1.5 1.4 8 15
4 1 0.5 1.0 3 12
5 1 0.5 1.0 3 12
6 1 0.5 1.0 3 12
7 1 0.5 1.0 3 12
8 1 0.5 1.0 3 12
9 1 0.5 1.0 3 12

10 0 -0.5 0.2 -3 2
11 0 -0.5 0.2 -3 2
12 2 1.5 1.4 8 15
13 1 0.5 1.0 3 12
14 1 0.5 1.0 3 12
15 2 1.5 1.4 8 15

Minimum: -3
Maximum: 8

Average: 2.4

Analysis Parameters

Instrument Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 10BWL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 2 1.5 1.4 8 15
2 0 -0.5 0.2 -3 2
3 0 -0.5 0.2 -3 2
4 0 -0.5 0.2 -3 2
5 1 0.5 1.0 3 12
6 2 1.5 1.4 8 15
7 0 -0.5 0.2 -3 2
8 1 0.5 1.0 3 12
9 0 -0.5 0.2 -3 2

10 3 2.5 1.7 14 19
11 1 0.5 1.0 3 12
12 0 -0.5 0.2 -3 2
13 1 0.5 1.0 3 12
14 1 0.5 1.0 3 12
15 1 0.5 1.0 3 12

Minimum: -3
Maximum: 14

Average: 2.0

Analysis Parameters

Instrument Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 11CFL01
Description: Storage Area
Survey Date: 11/8/2005

Analysis Date: 11/18/2005

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 1 0.2 1.0 1 10
2 1 0.2 1.0 1 10
3 3 2.2 1.7 12 19
4 1 0.2 1.0 1 10
5 1 0.2 1.0 1 10
6 1 0.2 1.0 1 10
7 2 1.2 1.4 7 16
8 0 -0.8 0.2 -4 2
9 2 1.2 1.4 7 16

10 0 -0.8 0.2 -4 2
11 1 0.2 1.0 1 10
12 1 0.2 1.0 1 10
13 0 -0.8 0.2 -4 2
14 1 0.2 1.0 1 10
15 3 2.2 1.7 12 19

Minimum: -4
Maximum: 12

Average: 2.3

Analysis Parameters

Instrument Background: 0.8 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.181 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.723 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 11CFL02
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 2 1.5 1.4 8 15
2 1 0.5 1.0 3 12
3 2 1.5 1.4 8 15
4 1 0.5 1.0 3 12
5 0 -0.5 0.2 -3 2
6 0 -0.5 0.2 -3 2
7 3 2.5 1.7 14 19
8 1 0.5 1.0 3 12
9 1 0.5 1.0 3 12
10 0 -0.5 0.2 -3 2
11 1 0.5 1.0 3 12
12 0 -0.5 0.2 -3 2
13 2 1.5 1.4 8 15
14 0 -0.5 0.2 -3 2
15 2 1.5 1.4 8 15

Minimum: -3
Maximum: 14

Average: 3.1

Analysis Parameters

Instrument Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 11CWL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 1 0.5 1.0 3 12
2 1 0.5 1.0 3 12
3 0 -0.5 0.2 -3 2
4 0 -0.5 0.2 -3 2
5 0 -0.5 0.2 -3 2
6 1 0.5 1.0 3 12
7 1 0.5 1.0 3 12
8 1 0.5 1.0 3 12
9 0 -0.5 0.2 -3 2

10 2 1.5 1.4 8 15
11 1 0.5 1.0 3 12
12 0 -0.5 0.2 -3 2
13 1 0.5 1.0 3 12
14 1 0.5 1.0 3 12
15 1 0.5 1.0 3 12

Minimum: -3
Maximum: 8

Average: 1.3

Analysis Parameters

Instrument Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 11DFL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 0 -0.5 0.2 -3 2
2 1 0.5 1.0 3 12
3 1 0.5 1.0 3 12
4 0 -0.5 0.2 -3 2
5 0 -0.5 0.2 -3 2
6 2 1.5 1.4 8 15
7 0 -0.5 0.2 -3 2
8 1 0.5 1.0 3 12
9 2 1.5 1.4 8 15

10 1 0.5 1.0 3 12
11 4 3.5 2.0 19 21
12 1 0.5 1.0 3 12
13 0 -0.5 0.2 -3 2
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 19

Average: 1.9

Analysis Parameters

Instrument Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 11DWL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 1 0.5 1.0 3 12
2 1 0.5 1.0 3 12
3 0 -0.5 0.2 -3 2
4 0 -0.5 0.2 -3 2
5 1 0.5 1.0 3 12
6 1 0.5 1.0 3 12
7 2 1.5 1.4 8 15
8 1 0.5 1.0 3 12
9 1 0.5 1.0 3 12

10 1 0.5 1.0 3 12
11 0 -0.5 0.2 -3 2
12 2 1.5 1.4 8 15
13 1 0.5 1.0 3 12
14 1 0.5 1.0 3 12
15 1 0.5 1.0 3 12

Minimum: -3
Maximum: 8

Average: 2.5

Analysis Parameters

Instrument Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 12AFL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 0 -0.5 0.2 -3 2
2 0 -0.5 0.2 -3 2
3 1 0.5 1.0 3 12
4 2 1.5 1.4 8 15
5 0 -0.5 0.2 -3 2
6 0 -0.5 0.2 -3 2
7 2 1.5 1.4 8 15
8 0 -0.5 0.2 -3 2
9 0 -0.5 0.2 -3 2

10 0 -0.5 0.2 -3 2
11 1 0.5 1.0 3 12
12 0 -0.5 0.2 -3 2
13 1 0.5 1.0 3 12
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 8

Average: -0.3

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 12AWL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 1 0.5 1.0 3 12
2 0 -0.5 0.2 -3 2
3 1 0.5 1.0 3 12
4 3 2.5 1.7 14 19
5 1 0.5 1.0 3 12
6 0 -0.5 0.2 -3 2
7 1 0.5 1.0 3 12
8 1 0.5 1.0 3 12
9 0 -0.5 0.2 -3 2

10 2 1.5 1.4 8 15
11 1 0.5 1.0 3 12
12 0 -0.5 0.2 -3 2
13 0 -0.5 0.2 -3 2
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 14

Average: 1.3

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 12BFL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 2 1.5 1.4 8 15
2 0 -0.5 0.2 -3 2
3 1 0.5 1.0 3 12
4 0 -0.5 0.2 -3 2
5 0 -0.5 0.2 -3 2
6 2 1.5 1.4 8 15
7 0 -0.5 0.2 -3 2
8 0 -0.5 0.2 -3 2
9 2 1.5 1.4 8 15

10 0 -0.5 0.2 -3 2
11 1 0.5 1.0 3 12
12 0 -0.5 0.2 -3 2
13 0 -0.5 0.2 -3 2
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 8

Average: 0.0

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 12BFL02
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL
1 0 -0.5 0.2 -3 2
2 0 -0.5 0.2 -3 2
3 0 -0.5 0.2 -3 2
4 0 -0.5 0.2 -3 2
5 1 0.5 1.0 3 12
6 0 -0.5 0.2 -3 2
7 0 -0.5 0.2 -3 2
8 1 0.5 1.0 3 12
9 0 -0.5 0.2 -3 2

10 1 0.5 1.0 3 12
11 0 -0.5 0.2 -3 2
12 1 0.5 1.0 3 12
13 0 -0.5 0.2 -3 2
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 3

Average: -1.4

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 12BWL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 1 0.5 1.0 3 12
2 0 -0.5 0.2 -3 2
3 0 -0.5 0.2 -3 2
4 0 -0.5 0.2 -3 2
5 0 -0.5 0.2 -3 2
6 1 0.5 1.0 3 12
7 4 3.5 2.0 19 21
8 1 0.5 1.0 3 12
9 1 0.5 1.0 3 12

10 0 -0.5 0.2 -3 2
11 1 0.5 1.0 3 12
12 0 -0.5 0.2 -3 2
13 1 0.5 1.0 3 12
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 19

Average: 0.9

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 13CFL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 0 -0.5 0.2 -3 2
2 0 -0.5 0.2 -3 2
3 0 -0.5 0.2 -3 2
4 0 -0.5 0.2 -3 2
5 1 0.5 1.0 3 12
6 0 -0.5 0.2 -3 2
7 0 -0.5 0.2 -3 2
8 0 -0.5 0.2 -3 2
9 1 0.5 1.0 3 12

10 2 1.5 1.4 8 15
11 2 1.5 1.4 8 15
12 0 -0.5 0.2 -3 2
13 0 -0.5 0.2 -3 2
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 8

Average: -0.7

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 13CFL02
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 1 0.5 1.0 3 12
2 0 -0.5 0.2 -3 2
3 2 1.5 1.4 8 15
4 0 -0.5 0.2 -3 2
5 1 0.5 1.0 3 12
6 3 2.5 1.7 14 19
7 1 0.5 1.0 3 12
8 0 -0.5 0.2 -3 2
9 1 0.5 1.0 3 12

10 0 -0.5 0.2 -3 2
11 0 -0.5 0.2 -3 2
12 0 -0.5 0.2 -3 2
13 1 0.5 1.0 3 12
14 3 2.5 1.7 14 19
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 14

Average: 2.0

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 29 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.733 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 13CFL03
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 95% 
CL

1 0 -0.5 0.2 -3 2
2 0 -0.5 0.2 -3 2
3 0 -0.5 0.2 -3 2
4 2 1.5 1.4 8 15
5 0 -0.5 0.2 -3 2
6 0 -0.5 0.2 -3 2
7 1 0.5 1.0 3 12
8 0 -0.5 0.2 -3 2
9 3 2.5 1.7 14 19
10 0 -0.5 0.2 -3 2
11 0 -0.5 0.2 -3 2
12 2 1.5 1.4 8 15
13 0 -0.5 0.2 -3 2
14 0 -0.5 0.2 -3 2
15 2 1.5 1.4 8 15

Minimum: -3
Maximum: 14

Average: 0.7

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1
Background Count Time: 20 min MDC: 29

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183
Smear Area: 100 cm2 Total Eff Uncert: 0.010

Instrument Data
Model Serial No Instrument Efficiency: 0.733

Instrument: 2929 180729 Efficiency Uncertainty: 0.005
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 13CWL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 2 1.5 1.4 8 15
2 0 -0.5 0.2 -3 2
3 1 0.5 1.0 3 12
4 2 1.5 1.4 8 15
5 0 -0.5 0.2 -3 2
6 0 -0.5 0.2 -3 2
7 0 -0.5 0.2 -3 2
8 0 -0.5 0.2 -3 2
9 2 1.5 1.4 8 15

10 0 -0.5 0.2 -3 2
11 1 0.5 1.0 3 12
12 0 -0.5 0.2 -3 2
13 0 -0.5 0.2 -3 2
14 1 0.5 1.0 3 12
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 8

Average: 0.4

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 13CWL02
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 1 0.2 1.0 1 10
2 2 1.2 1.4 7 16
3 1 0.2 1.0 1 10
4 2 1.2 1.4 7 16
5 0 -0.8 0.2 -4 2
6 0 -0.8 0.2 -4 2
7 1 0.2 1.0 1 10
8 1 0.2 1.0 1 10
9 1 0.2 1.0 1 10

10 1 0.2 1.0 1 10
11 0 -0.8 0.2 -4 2
12 0 -0.8 0.2 -4 2
13 0 -0.8 0.2 -4 2
14 0 -0.8 0.2 -4 2
15 0 -0.8 0.2 -4 2

Minimum: -4
Maximum: 7

Average: -0.5

Analysis Parameters

 Background: 0.80 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.181 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.723 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14AFL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 0 -0.8 0.2 -4 2
2 0 -0.8 0.2 -4 2
3 1 0.2 1.0 1 10
4 0 -0.8 0.2 -4 2
5 0 -0.8 0.2 -4 2
6 0 -0.8 0.2 -4 2
7 3 2.2 1.7 12 19
8 2 1.2 1.4 7 16
9 1 0.2 1.0 1 10
10 0 -0.8 0.2 -4 2
11 2 1.2 1.4 7 16
12 1 0.2 1.0 1 10
13 0 -0.8 0.2 -4 2
14 0 -0.8 0.2 -4 2
15 0 -0.8 0.2 -4 2

Minimum: -4
Maximum: 12

Average: -0.5

Analysis Parameters

 Background: 0.80 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.181 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.723 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14AFL02
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 0 -0.5 0.2 -3 2
2 0 -0.5 0.2 -3 2
3 2 1.5 1.4 8 15
4 0 -0.5 0.2 -3 2
5 0 -0.5 0.2 -3 2
6 1 0.5 1.0 3 12
7 1 0.5 1.0 3 12
8 3 2.5 1.7 14 19
9 1 0.5 1.0 3 12

10 0 -0.5 0.2 -3 2
11 0 -0.5 0.2 -3 2
12 0 -0.5 0.2 -3 2
13 1 0.5 1.0 3 12
14 0 -0.5 0.2 -3 2
15 1 0.5 1.0 3 12

Minimum: -3
Maximum: 14

Average: 0.9

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14AWL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 1 0.5 1.0 3 12
2 1 0.5 1.0 3 12
3 2 1.5 1.4 8 15
4 1 0.5 1.0 3 12
5 0 -0.5 0.2 -3 2
6 0 -0.5 0.2 -3 2
7 0 -0.5 0.2 -3 2
8 1 0.5 1.0 3 12
9 1 0.5 1.0 3 12

10 0 -0.5 0.2 -3 2
11 1 0.5 1.0 3 12
12 0 -0.5 0.2 -3 2
13 1 0.5 1.0 3 12
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 8

Average: 0.5

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14AWL02
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 0 -0.5 0.2 -3 2
2 0 -0.5 0.2 -3 2
3 0 -0.5 0.2 -3 2
4 0 -0.5 0.2 -3 2
5 0 -0.5 0.2 -3 2
6 0 -0.5 0.2 -3 2
7 1 0.5 1.0 3 12
8 1 0.5 1.0 3 12
9 0 -0.5 0.2 -3 2
10 1 0.5 1.0 3 12
11 1 0.5 1.0 3 12
12 2 1.5 1.4 8 15
13 2 1.5 1.4 8 15
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 8

Average: 0.1

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14BFL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL
1 0 -0.5 0.2 -3 2
2 0 -0.5 0.2 -3 2
3 0 -0.5 0.2 -3 2
4 1 0.5 1.0 3 12
5 2 1.5 1.4 8 15
6 1 0.5 1.0 3 12
7 1 0.5 1.0 3 12
8 0 -0.5 0.2 -3 2
9 0 -0.5 0.2 -3 2

10 1 0.5 1.0 3 12
11 2 1.5 1.4 8 15
12 1 0.5 1.0 3 12
13 1 0.5 1.0 3 12
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 8

Average: 0.9

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14BFL02
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 0 -0.5 0.2 -3 2
2 0 -0.5 0.2 -3 2
3 1 0.5 1.0 3 12
4 1 0.5 1.0 3 12
5 0 -0.5 0.2 -3 2
6 0 -0.5 0.2 -3 2
7 0 -0.5 0.2 -3 2
8 0 -0.5 0.2 -3 2
9 1 0.5 1.0 3 12

10 1 0.5 1.0 3 12
11 1 0.5 1.0 3 12
12 1 0.5 1.0 3 12
13 2 1.5 1.4 8 15
14 1 0.5 1.0 3 12
15 1 0.5 1.0 3 12

Minimum: -3
Maximum: 8

Average: 0.9

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14BWL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 0 -0.5 0.2 -3 2
2 1 0.5 1.0 3 12
3 1 0.5 1.0 3 12
4 1 0.5 1.0 3 12
5 0 -0.5 0.2 -3 2
6 0 -0.5 0.2 -3 2
7 2 1.5 1.4 8 15
8 2 1.5 1.4 8 15
9 1 0.5 1.0 3 12

10 1 0.5 1.0 3 12
11 1 0.5 1.0 3 12
12 0 -0.5 0.2 -3 2
13 3 2.5 1.7 14 19
14 0 -0.5 0.2 -3 2
15 1 0.5 1.0 3 12

Minimum: -3
Maximum: 14

Average: 2.4

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14BWL02
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 95% 
CL

1 1 0.5 1.0 3 12
2 1 0.5 1.0 3 12
3 2 1.5 1.4 8 15
4 2 1.5 1.4 8 15
5 1 0.5 1.0 3 12
6 0 -0.5 0.2 -3 2
7 5 4.5 2.2 25 25
8 0 -0.5 0.2 -3 2
9 1 0.5 1.0 3 12

10 0 -0.5 0.2 -3 2
11 0 -0.5 0.2 -3 2
12 1 0.5 1.0 3 12
13 2 1.5 1.4 8 15
14 0 -0.5 0.2 -3 2
15 1 0.5 1.0 3 12

Minimum: -3
Maximum: 25

Average: 3.5

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14CFL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 0 -0.5 0.2 -3 2
2 2 1.5 1.4 8 15
3 0 -0.5 0.2 -3 2
4 1 0.5 1.0 3 12
5 0 -0.5 0.2 -3 2
6 0 -0.5 0.2 -3 2
7 1 0.5 1.0 3 12
8 0 -0.5 0.2 -3 2
9 1 0.5 1.0 3 12
10 0 -0.5 0.2 -3 2
11 0 -0.5 0.2 -3 2
12 2 1.5 1.4 8 15
13 1 0.5 1.0 3 12
14 2 1.5 1.4 8 15
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 8

Average: 0.8

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1
Background Count Time: 20 min MDC: 33

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183
Smear Area: 100 cm2 Total Eff Uncert: 0.010

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733
Detector: 43-10 00176 Efficiency Uncertainty: 0.005

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14CWL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL
1 2 1.5 1.4 8 15
2 1 0.5 1.0 3 12
3 0 -0.5 0.2 -3 2
4 2 1.5 1.4 8 15
5 0 -0.5 0.2 -3 2
6 Point Not Available
7 0 -0.5 0.2 -3 2
8 0 -0.5 0.2 -3 2
9 4 3.5 2.0 19 21
10 2 1.5 1.4 8 15
11 1 0.5 1.0 3 12
12 1 0.5 1.0 3 12
13 0 -0.5 0.2 -3 2
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 19

Average: 2.2

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14DFL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL
1 0 -0.5 0.2 -3 2
2 0 -0.5 0.2 -3 2
3 1 0.5 1.0 3 12
4 1 0.5 1.0 3 12
5 1 0.5 1.0 3 12
6 0 -0.5 0.2 -3 2
7 2 1.5 1.4 8 15
8 1 0.5 1.0 3 12
9 0 -0.5 0.2 -3 2

10 2 1.5 1.4 8 15
11 1 0.5 1.0 3 12
12 0 -0.5 0.2 -3 2
13 0 -0.5 0.2 -3 2
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 8

Average: 0.5

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14DWL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 0 -0.5 0.2 -3 2
2 0 -0.5 0.2 -3 2
3 0 -0.5 0.2 -3 2
4 1 0.5 1.0 3 12
5 0 -0.5 0.2 -3 2
6 0 -0.5 0.2 -3 2
7 1 0.5 1.0 3 12
8 0 -0.5 0.2 -3 2
9 1 0.5 1.0 3 12

10 2 1.5 1.4 8 15
11 0 -0.5 0.2 -3 2
12 0 -0.5 0.2 -3 2
13 3 2.5 1.7 14 19
14 0 -0.5 0.2 -3 2
15 1 0.5 1.0 3 12

Minimum: -3
Maximum: 14

Average: 0.5

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14EFL01
Description: Storage Area
Survey Date: 11/10/2005

Analysis Date: 11/18/2005

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 6 5.2 2.5 29 27
2 2 1.2 1.4 7 16
3 0 -0.8 0.2 -4 2
4 1 0.2 1.0 1 10
5 1 0.2 1.0 1 10
6 2 1.2 1.4 7 16
7 3 2.2 1.7 12 19
8 5 4.2 2.2 23 24
9 0 -0.8 0.2 -4 2
10 3 2.2 1.7 12 19
11 4 3.2 2.0 18 22
12 1 0.2 1.0 1 10
13 1 0.2 1.0 1 10
14 0 -0.8 0.2 -4 2
15 4 3.2 2.0 18 22

Minimum: -4
Maximum: 29

Average: 7.9

Analysis Parameters

 Background: 0.8 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.181 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.723 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14EFL02
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 0 -0.5 0.2 -3 2
2 1 0.5 1.0 3 12
3 3 2.5 1.7 14 19
4 2 1.5 1.4 8 15
5 1 0.5 1.0 3 12
6 0 -0.5 0.2 -3 2
7 1 0.5 1.0 3 12
8 2 1.5 1.4 8 15
9 0 -0.5 0.2 -3 2
10 1 0.5 1.0 3 12
11 0 -0.5 0.2 -3 2
12 0 -0.5 0.2 -3 2
13 1 0.5 1.0 3 12
14 0 -0.5 0.2 -3 2
15 2 1.5 1.4 8 15

Minimum: -3
Maximum: 14

Average: 2.3

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1
Background Count Time: 20 min MDC: 33

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183
Smear Area: 100 cm2 Total Eff Uncert: 0.010

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733
Detector: 43-10 00176 Efficiency Uncertainty: 0.005

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14EFL03
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL
1 0 -0.5 0.2 -3 2
2 1 0.5 1.0 3 12
3 0 -0.5 0.2 -3 2
4 1 0.5 1.0 3 12
5 0 -0.5 0.2 -3 2
6 1 0.5 1.0 3 12
7 4 3.5 2.0 19 21
8 0 -0.5 0.2 -3 2
9 1 0.5 1.0 3 12
10 0 -0.5 0.2 -3 2
11 1 0.5 1.0 3 12
12 0 -0.5 0.2 -3 2
13 1 0.5 1.0 3 12
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 19

Average: 0.9

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14EFL04
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 1 0.5 1.0 3 12
2 0 -0.5 0.2 -3 2
3 0 -0.5 0.2 -3 2
4 2 1.5 1.4 8 15
5 1 0.5 1.0 3 12
6 1 0.5 1.0 3 12
7 1 0.5 1.0 3 12
8 2 1.5 1.4 8 15
9 0 -0.5 0.2 -3 2
10 1 0.5 1.0 3 12
11 0 -0.5 0.2 -3 2
12 2 1.5 1.4 8 15
13 0 -0.5 0.2 -3 2
14 2 1.5 1.4 8 15
15 2 1.5 1.4 8 15

Minimum: -3
Maximum: 8

Average: 2.7

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14EFL05
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 0 -0.5 0.2 -3 2
2 1 0.5 1.0 3 12
3 1 0.5 1.0 3 12
4 0 -0.5 0.2 -3 2
5 0 -0.5 0.2 -3 2
6 0 -0.5 0.2 -3 2
7 3 2.5 1.7 14 19
8 0 -0.5 0.2 -3 2
9 0 -0.5 0.2 -3 2
10 0 -0.5 0.2 -3 2
11 1 0.5 1.0 3 12
12 2 1.5 1.4 8 15
13 0 -0.5 0.2 -3 2
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 14

Average: 0.1

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14EWL01
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 1 0.5 1.0 3 12
2 0 -0.5 0.2 -3 2
3 0 -0.5 0.2 -3 2
4 0 -0.5 0.2 -3 2
5 0 -0.5 0.2 -3 2
6 3 2.5 1.7 14 19
7 0 -0.5 0.2 -3 2
8 0 -0.5 0.2 -3 2
9 1 0.5 1.0 3 12
10 3 2.5 1.7 14 19
11 0 -0.5 0.2 -3 2
12 0 -0.5 0.2 -3 2
13 1 0.5 1.0 3 12
14 0 -0.5 0.2 -3 2
15 2 1.5 1.4 8 15

Minimum: -3
Maximum: 14

Average: 1.2

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1
Background Count Time: 20 min MDC: 33

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183
Smear Area: 100 cm2 Total Eff Uncert: 0.010

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733
Detector: 43-10 00176 Efficiency Uncertainty: 0.005

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14EWL02
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 2 1.5 1.4 8 15
2 0 -0.5 0.2 -3 2
3 1 0.5 1.0 3 12
4 0 -0.5 0.2 -3 2
5 0 -0.5 0.2 -3 2
6 0 -0.5 0.2 -3 2
7 0 -0.5 0.2 -3 2
8 1 0.5 1.0 3 12
9 1 0.5 1.0 3 12
10 1 0.5 1.0 3 12
11 0 -0.5 0.2 -3 2
12 1 0.5 1.0 3 12
13 1 0.5 1.0 3 12
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 8

Average: 0.1

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14EWL03
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 1 0.5 1.0 3 12
2 1 0.5 1.0 3 12
3 1 0.5 1.0 3 12
4 1 0.5 1.0 3 12
5 1 0.5 1.0 3 12
6 1 0.5 1.0 3 12
7 1 0.5 1.0 3 12
8 3 2.5 1.7 14 19
9 0 -0.5 0.2 -3 2
10 0 -0.5 0.2 -3 2
11 1 0.5 1.0 3 12
12 1 0.5 1.0 3 12
13 3 2.5 1.7 14 19
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 14

Average: 2.9

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14EWL04
Description: Storage Area
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 2 1.5 1.4 8 15
2 1 0.5 1.0 3 12
3 3 2.5 1.7 14 19
4 0 -0.5 0.2 -3 2
5 1 0.5 1.0 3 12
6 1 0.5 1.0 3 12
7 3 2.5 1.7 14 19
8 0 -0.5 0.2 -3 2
9 1 0.5 1.0 3 12

10 1 0.5 1.0 3 12
11 0 -0.5 0.2 -3 2
12 1 0.5 1.0 3 12
13 1 0.5 1.0 3 12
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 14

Average: 2.8

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: FHFL01
Description: Personnel Cleanup Area
Survey Date: 6/23/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

1 1 0.5 1.0 3 12
2 1 0.5 1.0 3 12
3 2 1.5 1.4 8 15
4 0 -0.5 0.2 -3 2
5 0 -0.5 0.2 -3 2
6 0 -0.5 0.2 -3 2
7 1 0.5 1.0 3 12
8 0 -0.5 0.2 -3 2
9 0 -0.5 0.2 -3 2
10 0 -0.5 0.2 -3 2
11 2 1.5 1.4 8 15
12 0 -0.5 0.2 -3 2
13 2 1.5 1.4 8 15
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 8

Average: 0.4

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: FHWL01
Description: Personnel Cleanup Area
Survey Date: 6/23/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 0 -0.5 0.2 -3 2
2 0 -0.5 0.2 -3 2
3 1 0.5 1.0 3 12
4 0 -0.5 0.2 -3 2
5 0 -0.5 0.2 -3 2
6 0 -0.5 0.2 -3 2
7 0 -0.5 0.2 -3 2
8 1 0.5 1.0 3 12
9 0 -0.5 0.2 -3 2
10 0 -0.5 0.2 -3 2
11 0 -0.5 0.2 -3 2
12 1 0.5 1.0 3 12
13 2 1.5 1.4 8 15
14 0 -0.5 0.2 -3 2
15 1 0.5 1.0 3 12

Minimum: -3
Maximum: 8

Average: -0.7

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1
Background Count Time: 20 min MDC: 33

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183
Smear Area: 100 cm2 Total Eff Uncert: 0.010

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733
Detector: 43-10 00176 Efficiency Uncertainty: 0.005

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: FHFL02
Description: Firehouse Reference Area
Survey Date: 6/23/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 0 -0.5 0.2 -3 2
2 0 -0.5 0.2 -3 2
3 4 3.5 2.0 19 21
4 2 1.5 1.4 8 15
5 2 1.5 1.4 8 15
6 2 1.5 1.4 8 15
7 3 2.5 1.7 14 19
8 0 -0.5 0.2 -3 2
9 0 -0.5 0.2 -3 2
10 0 -0.5 0.2 -3 2
11 0 -0.5 0.2 -3 2
12 0 -0.5 0.2 -3 2
13 0 -0.5 0.2 -3 2
14 0 -0.5 0.2 -3 2
15 1 0.5 1.0 3 12

Minimum: -3
Maximum: 19

Average: 2.2

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: FHWL02
Description: Firehouse Reference Area
Survey Date: 6/23/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 0 -0.5 0.2 -3 2
2 0 -0.5 0.2 -3 2
3 1 0.5 1.0 3 12
4 0 -0.5 0.2 -3 2
5 1 0.5 1.0 3 12
6 0 -0.5 0.2 -3 2
7 0 -0.5 0.2 -3 2
8 0 -0.5 0.2 -3 2
9 0 -0.5 0.2 -3 2
10 0 -0.5 0.2 -3 2
11 1 0.5 1.0 3 12
12 0 -0.5 0.2 -3 2
13 0 -0.5 0.2 -3 2
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 3

Average: -1.8

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Statics Scans Smears
8A OH & UW* 3 14 4
10B OH & UW 4 15 41
11C OH & UW 5 16 42
11D OH & UW 6 17 43
11D drains Drains Smear 44
12A OH & UW 7 18 45
12A drains Drains Smear 46
12B OH & UW 8 19 47
13C OH & UW 9 20 48
14A OH & UW 10 21 49
14B OH & UW 11 22 50
14C OH & UW 12 23 51
14E OH & UW 13 24 52
FH drains Drains Smear 53
8AFL01 Bias 25
10BFL01 Duplicate   34
10BFL02 Duplicate 26
11CFL01 Bias 27 35
11CFL01 Duplicate 28
11DFL01 Duplicate 30 36
11DFL01 Bias 29
14EFL01 Bias 31 37
14EFL01 Duplicate 32
14EWL02 Duplicate  38
FHFL01 Bias 33

*Overhead & Upper Wall Bias Measurement

Area Item
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Summary of Static Measurements - Alpha

Survey Areas: Warehouse 8
Description: Overhead & Upper Wall Bias 
Survey Date: 7/5/2006

Net (αpm/100 cm2)

Material Location Gross 
(counts) NCPM NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

concrete 8ACB01-1 2 0 1.5 0 30
concrete 8ACB01-2 2 0 1.5 0 30
block 8AWB01 1 -0.5 1.0 -5 21

Average -2
Minimum -5
Maximum 0

Sigma 3

Analysis Parameters Reference Area: 8BFL01
Material: concrete Material Background: 2.0 cpm

block 1.5 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.098 epm/αpm
Total Efficiency Uncertainty: 0.013 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.230 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Static Measurements - Alpha

Survey Areas: Warehouse 10 
Description: Overhead & Upper Wall Bias 
Survey Date: 6/19/2006

Net (αpm/100 cm2)

Material Location Gross 
(counts) NCPM NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

wood 10BCB01-1 0 -1.5 0.3 -17 8
wood 10BCB01-2 1 -0.5 1.0 -6 24
wood 10BCB02-1 1 -0.5 1.0 -6 24
wood 10BCB02-2 1 -0.5 1.0 -6 24
wood 10BCB03-1 2 0.5 1.4 6 32
wood 10BCB03-2 0 -1.5 0.3 -17 8
brick 10BWB01-1 5 1.8 2.3 21 51
brick 10BWB01-2 1 -2.2 1.1 -25 26

Average -6
Minimum -25

Maximum 21
Sigma 15

Analysis Parameters Reference Area: 10A
Material: wood Material Background: 1.5 cpm

brick 3.2 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Static Measurements - Alpha

Survey Areas: Warehouse 11 
Description: Overhead & Upper Wall Bias 
Survey Date: 6/20/2006

Net (αpm/100 cm2)

Material Location Gross 
(counts) NCPM NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

wood 11CCB01-1 0 -1.5 0.3 -17 8
wood 11CCB01-2 1 -0.5 1.0 -6 24
wood 11CCB02-1 0 -1.5 0.3 -17 8
wood 11CCB02-2 0 -1.5 0.3 -17 8
block 11CWB01 3 0.5 1.8 6 40

Average -10
Minimum -17
Maximum 6

Sigma 10

Analysis Parameters Reference Area: 10A
Material: wood Material Background: 1.5 cpm

block 2.5 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Static Measurements - Alpha

Survey Areas: Warehouse 11 
Description: Overhead & Upper Wall Bias 
Survey Date: 6/20/2006

Net (αpm/100 cm2)

Material Location Gross 
(counts) NCPM NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

drywall 11DCB01-1 1 -0.5 1.0 -6 24
drywall 11DCB01-2 2 0.5 1.4 6 32
drywall 11DWB01 2 0.5 1.4 6 32

Average 2
Minimum -6
Maximum 6

Sigma 7

Analysis Parameters Reference Area: 10A
Material: wood Material Background: 1.5 cpm

Background Count Time: 15 min
Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min

Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Static Measurements - Alpha

Survey Areas: Warehouse 12 A
Description: Overhead & Upper Wall Bias 
Survey Date: 6/23/2006

Net (αpm/100 cm2)

Material Location Gross 
(counts) NCPM NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

block 12AWB01 2 -0.5 1.5 -6 33
wood 12ACB01-1 2 0.5 1.4 6 32
wood 12ACB01-2 1 -0.5 1.0 -6 24

Average -2
Minimum -6
Maximum 6

Sigma 7

Analysis Parameters Reference Area: 10A
Material: wood Material Background: 1.5 cpm

block 2.5 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Static Measurements - Alpha

Survey Areas: Warehouse 12
Description: Overhead & Upper Wall Bias 
Survey Date: 6/23/2006

Net (αpm/100 cm2)

Material Location Gross 
(counts) NCPM NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

block 12BWB01 2 -0.5 1.5 -6 33
wood 12BCB01-1 0 -1.5 0.3 -17 8
wood 12BCB01-2 2 0.5 1.4 6 32
wood 12BCB02-1 1 -0.5 1.0 -6 24
wood 12BCB02-2 2 0.5 1.4 6 32

Average -3
Minimum -17
Maximum 6

Sigma 10

Analysis Parameters Reference Area: 10A
Material: wood Material Background: 1.5 cpm

block 2.5 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Static Measurements - Alpha

Survey Areas: Warehouse 13 C
Description: Overhead & Upper Wall Bias 
Survey Date: 6/22/2006

Net (αpm/100 cm2)

Material Location Gross 
(counts) NCPM NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

block 13CWB01 2 -0.5 1.5 -6 33
block 13CWB02 2 -0.5 1.5 -6 33
wood 13CCB01-1 0 -1.5 0.3 -17 8
wood 13CCB01-2 1 -0.5 1.0 -6 24
wood 13CCB02-1 0 -1.5 0.3 -17 8
wood 13CCB02-2 2 0.5 1.4 6 32
wood 13CCB03-1 0 -1.5 0.3 -17 8
wood 13CCB03-2 0 -1.5 0.3 -17 8

Average -10
Minimum -17

Maximum 6
Sigma 8

Analysis Parameters Reference Area: 10A
Material: wood Material Background: 1.5 cpm

block 2.5 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.088 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.204 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm

Efficiency Uncertainty: 0.000 cpm/epm
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Summary of Static Measurements - Alpha

Survey Areas: Warehouse 14 A
Description: Overhead & Upper Wall Bias 
Survey Date: 6/21/2006

Net (αpm/100 cm2)

Material Location Gross 
(counts) NCPM NCPM 

Uncertainty Activity Uncertainty @ 95% 
CL

metal 14ACB01-1 1 -1.8 1.1 -19 23
metal 14ACB01-2 0 -2.8 0.4 -29 11
metal 14ACB02-1 0 -2.8 0.4 -29 11
metal 14ACB02-2 0 -2.8 0.4 -29 11
block 14AWB01 4 0.8 2.1 8 42
block 14AWB02 2 -1.2 1.5 -12 30

Average -18
Minimum -29
Maximum 8

Sigma 15

Analysis Parameters Reference Area: 14D
Material: concrete Material Background: 2.8 cpm

block 3.2 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.098 epm/αpm
Total Efficiency Uncertainty: 0.013 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.230 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Static Measurements - Alpha

Survey Areas: Warehouse 14 B
Description: Overhead & Upper Wall Bias 
Survey Date: 6/21/2006

Net (αpm/100 cm2)

Material Location Gross 
(counts) NCPM NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

drywall 14BCB01-1 2 0.5 1.4 5 30
drywall 14BCB01-2 4 2.5 2.0 26 42
drywall 14BCB02-1 1 -0.5 1.0 -5 21
drywall 14BCB02-2 2 0.5 1.4 5 30
block 14BWB01 0 -3.2 0.5 -33 13
block 14BWB02 0 -3.2 0.5 -33 13

Average -6
Minimum -33

Maximum 26
Sigma 23

Analysis Parameters Reference Area: 14D
Material: wood Material Background: 1.5 cpm

block 3.2 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.098 epm/αpm
Total Efficiency Uncertainty: 0.013 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.230 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Static Measurements - Alpha

Survey Areas: Warehouse 14 C
Description: Overhead & Upper Wall Bias 
Survey Date: 6/21/2006

Net (αpm/100 cm2)

Material Location Gross 
(counts) NCPM NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

metal 14CCB01-1 0 -2.8 0.4 -29 11
metal 14CCB01-2 0 -2.8 0.4 -29 11
block 14CWB01 0 -3.2 0.5 -33 13

Average -30
Minimum -33

Maximum -29
Sigma 2

Analysis Parameters Reference Area: 14D
Material: metal Material Background: 2.8 cpm

block 3.2 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.098 epm/αpm
Total Efficiency Uncertainty: 0.013 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.230 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Static Measurements - Alpha

Survey Areas: Warehouse 14 E
Description: Overhead & Upper Wall Bias 
Survey Date: 6/21/2006

Net (αpm/100 cm2)

Material Location Gross 
(counts) NCPM NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

metal 14ECB01-1 1 -1.8 1.1 -19 23
metal 14ECB01-2 5 2.2 2.3 23 47
metal 14ECB02-1 2 -0.8 1.5 -8 30
metal 14ECB02-2 0 -2.8 0.4 -29 11
metal 14EEB03-1 3 0.2 1.8 2 36
metal 14ECB03-2 1 -1.8 1.1 -19 23
metal 14ECB04-1 3 0.2 1.8 2 36
metal 14ECB04-2 2 -0.8 1.5 -8 30
metal 14ECB05-1 1 -1.8 1.1 -19 23
metal 14ECB05-2 2 -0.8 1.5 -8 30
block 14EWB03 3 -0.2 1.8 -2 37
block 14EWB01 0 -3.2 0.5 -33 13
block 14EWB02 7 3.8 2.7 39 56
block 14EWB04 1 -2.2 1.1 -23 23

Average -7
Minimum -33
Maximum 39

Sigma 20

Analysis Parameters Reference Area: 14D
Material: metal Material Background: 2.8 cpm

block 3.2 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.098 epm/αpm
Total Efficiency Uncertainty: 0.013 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 142513 Probe Area: 100 cm2

Detector: 43-93 235489 Instrument Efficiency: 0.230 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: Warehouse 8A Overheads & Wall
Description: Sampling and Storage Area
Survey Date: 6/20/2006

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

8ACB01-1 2.25 0 0.0 -2.2 0.4 -15 6
8ACB01-2 0.72 2 3.1 0.9 2.1 6 28
8AWB01-1 0.77 1 1.4 -0.1 1.4 -1 19

Total 3.73 3
Scan Area per Point Total Area Scanned Average Residence Time scanMDC

2.25 ft2 6.75 ft2 3.5 sec 272 αpm/100 cm2

Analysis Parameters Reference Area: 8BFL01
Wall Material: concrete Wall Background: 1.5 cpm

Ceiling Material: concrete Ceiling Background: 2.2 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.146 cpm/αpm

Total Efficiency Uncertainty: 0.019 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.341 cpm/epm
Detector: L43-1-1 PR093536 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: Warehouse 10B Overheads & Wall
Description: Storage Area
Survey Date: 6/20/06 & 6/23/06

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

10BCB01-1 0.77 2 2.9 1.4 2.0 16 44
10BCB01-2 0.78 0 0.0 -1.5 0.3 -17 8
10BCB02-1 0.92 1 1.1 -0.4 1.2 -4 26
10BCB02-2 1.02 3 3.3 1.8 1.8 20 41
10BCB03-1 0.77 0 0.0 -1.5 0.3 -17 8
10BCB03-2 0.87 0 0.0 -1.5 0.3 -17 8
10BWB01-1 0.75 1 1.4 -1.8 2.0 -21 45
10BWB01-2 0.87 1 1.2 -2.0 1.9 -23 43

Total 6.73 8
Scan Area per Point Total Area Scanned Average Residence Time scanMDC

2.25 ft2 18 ft2 2.3 sec 682 αpm/100 cm2

Analysis Parameters Reference Area: 10A
Wall Material: brick Wall Background: 3.2 cpm

Ceiling Material: wood Ceiling Background: 1.5 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: Warehouse 11C Overheads & Walls
Description:  Storage Area
Survey Date: 6/20/06 & 6/23/06

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

11CCB01-1 0.65 1 1.6 0.1 1.6 1 36
11CCB01-2 0.80 0 0.0 -1.5 0.3 -17 8
11CCB02-1 0.57 0 0.0 -1.5 0.3 -17 8
11CCB02-2 0.70 3 5.0 3.5 2.7 40 61
11CWB01-1 0.67 0 0.0 -2.5 0.4 -29 12

Total 3.38 4
Scan Area per Point Total Area Scanned Average Residence Time scanMDC

2 ft2 10 ft2 2.1 sec 754 αpm/100 cm2

Analysis Parameters Reference Area: 10A

Wall Material 1: wallboard Material Background: 1.5 cpm
Wall  Material 2: block Material Background: 2.5 cpm
Ceiling Material: wood Material Background: 1.5 cpm

Background Count Time: 15 min
Surface Efficiency: 0.428 epm/αpm

Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm
Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: Warehouse 11D Overheads & Walls
Description: Sampling and Storage Area
Survey Date: 6/22/06-6/23/06

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

11DCB01-1 1.78 1 0.6 -0.9 0.6 -11 15
11DCB01-2 0.68 1 1.5 0.0 1.5 0 34
11DWB01-1 0.55 1 1.9 0.4 1.9 5 43

Total 3.02 3
Scan Area per Point Total Area Scanned Average Residence Time scanMDC

2.25 ft2 6.75 ft2 2.8 sec 567 αpm/100 cm2

Analysis Parameters
Reference Area: 10AWOOD Material Background: 1.5 cpm

Material: wallboard Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 epm/αpm

Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Area Warehouse 12A Overheads & Walls
Description: Storage Area
Survey Date: 6/22/06-6/23/06

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

12AWB01 0.67 0 0.0 -2.5 0.4 -29 12
12ACB01-1 0.73 2 3.0 1.5 3.4 17 76
12ACB01-2 1.02 1 1.0 -0.5 2.9 -6 65

Total 2.42 3
Scan Area per Point Total Area Scanned Average Residence Time scanMDC

2 ft2 6 ft2 2.5 sec 635 αpm/100 cm2

Analysis Parameters Reference Area: 10AWL01
Ceiling Material: wood Ceiling Background: 1.5 cpm

Wall Material: block Wall Background: 2.5 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 epm/αpm

Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: Warehouse 12B Overheads & Walls
Description: Storage Area
Survey Date: 6/22/06-6/23/06

Net (αpm/100 cm2)

Location

 Scan 
Time 
(min)

Total 
Counts GCPM NCPM

NCPM 
Uncertainty

Activity Uncertainty @ 
95% CI

12BCB01-1 0.98 1 1.1 -0.4 1.1 -5 24
12BCB01-2 0.92 3 3.7 2.2 2.0 25 46
12BCB02-1 0.88 2 2.4 0.9 1.7 11 38
12BCB02-2 0.90 2 2.4 0.9 1.7 10 37

12BWB01 0.78 1 1.3 -1.2 1.3 -13 30

Total 4.47 9
Scan Area per Point Total Area Scanned Average Residence Time scanMDC

2.25 ft2 11.25 ft2 2.4 sec 662 αpm/100 cm2

Analysis Parameters Reference Area: 10A
Ceiling Material: block Ceiling Background: 2.5 cpm
Ceiling Material: wood Ceiling Background: 1.5 cpm

Background Count Time: 15 min
Surface Efficiency: 0.428 epm/αpm

Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm
Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha

Survey Unit: Warehouse 13C Overheads & Walls
Description: Storage Area
Survey Date: 6/22/06-6/23/06

Net (αpm/100 cm2)

Location

 Scan 
Time 
(min)

Total 
Counts GCPM NCPM

NCPM 
Uncertainty

Activity Uncertainty @ 
95% CI

13CWB02 0.92 0 0.0 -2.5 0.3 -29 10
13CWB01 0.55 1 1.9 -0.6 1.9 -6 43

13CCB01-1 0.87 1 1.2 -0.3 1.2 -3 27
13CCB01-2 0.73 0 0.0 -1.5 0.3 -17 8
13CCB02-1 0.72 1 1.5 0.0 1.5 0 33
13CCB02-2 0.63 0 0.0 -1.5 0.3 -17 8
13CCB03-1 1.82 0 0.0 -1.5 0.3 -17 8
13CCB03-2 0.58 0 0.0 -1.5 0.3 -17 8

Total 6.82 3
Scan Area per Point Total Area Scanned Average Residence Time scanMDC

2.25 ft2 18 ft2 2.4 sec 657 αpm/100 cm2

Analysis Parameters Reference Area: 10A
Wall Material: block Wall Background: 2.5 cpm

Ceiling Material: wood Ceiling Background: 1.5 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.087 cpm/αpm

Total Efficiency Uncertainty: 0.012 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 95357 Instrument Efficiency: 0.204 cpm/epm
Detector: 43-93 235487 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha
Survey Unit: Warehouse 14A Overheads & Walls
Description: Storage Area
Survey Date: 6/21/06-6/22/06

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

14ACB01-1 0.77 1 1.4 -1.4 1.4 -15 29
14ACB01-2 0.62 3 5.8 3.0 3.1 31 64
14ACB02-1 0.70 1 1.5 -1.3 1.5 -13 31
14ACB02-2 0.73 0 0.0 -2.8 0.4 -29 12
14AWB01 0.92 2 2.4 -0.8 1.6 -9 33
14AWB02 0.75 1 1.4 -1.8 1.4 -19 29

Total 4.48 8
Scan Area per Point Total Area Scanned Average Residence Time scanMDC

2 ft2 12 ft2 2.3 sec 632 αpm/100 cm2

Analysis Parameters Reference Area: 14D
Wall Material: block Wall Background: 3.2 cpm

Ceiling Material: metal Ceiling Background: 2.8 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: L43-1-1 235489 Efficiency Uncertainty: 0.011 cpm/epm

Appendix E- Bias & Duplicates

E-21



Summary of Scan Results - Alpha
Survey Unit: Warehouse 14B Overheads & Walls
Description: Storage Area
Survey Date: 6/21/06-6/22/06

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

14BCB01-1 0.70 0 0.0 -1.5 0.3 -16 8
14BCB01-2 0.80 1 1.3 -0.2 1.3 -2 27
14BCB02-1 1.22 1 0.8 -0.7 0.9 -7 18
14BCB02-2 0.83 1 1.3 -0.2 1.3 -3 26
14BWB01 0.88 1 1.2 -2.0 1.2 -21 25
14BWB02 1.02 0 0.0 -3.2 0.3 -33 11

Total 5.45 4
Scan Area per Point Total Area Scanned Average Residence Time scanMDC

2.25 ft2 13.5 ft2 2.5 sec 564 αpm/100 cm2

Analysis Parameters Reference Area: 14D
Wall Material: block Wall Background: 3.2 cpm

Ceiling Material: wood Ceiling Background: 1.5 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: L43-1-1 235489 Efficiency Uncertainty: 0.011 cpm/epm

Appendix E- Bias & Duplicates

E-22



Summary of Scan Results - Alpha
Survey Unit: Warehouse 14C Overheads & Walls
Description: Sampling and Storage Area
Survey Date: 6/21/06-6/22/06

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

14CCB01-1 0.82 0 0.0 -2.8 0.4 -29 12
14CCB01-2 0.68 0 0.0 -2.8 0.4 -29 12
14CWB01 0.73 2 3.0 -0.2 2.1 -2 42

Total 2.23 2
Scan Area per Point Total Area Scanned Average Residence Time scanMDC

2.2 ft2 6.6 ft2 2.1 sec 677 αpm/100 cm2

Analysis Parameters Reference Area: 14D
Wall Material: block Wall Background: 3.2 cpm

Ceiling Material: metal Ceiling Background: 2.8 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: L43-1-1 235489 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Scan Results - Alpha
Survey Unit: Warehouse 14E Overheads & Walls
Description: Sampling and Storage Area
Survey Date: 6/21/06-6/22/06

Net (αpm/100 cm2)

Location
 Scan Time 

(min)
Total 

Counts GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CI

14EWB01 1.23 7 7.0 5.5 2.4 57 50
14EWB02 1.53 5 3.7 2.2 1.6 22 32
14EWB03 0.58 1 1.8 -1.0 1.8 -10 37
14EWB04 0.90 2 2.4 -0.4 1.7 -4 34
14ECB01-1 1.58 2 1.3 -1.5 1.0 -15 21
14ECB01-2 2.70 1 0.4 -2.4 0.6 -25 13
14ECB02-1 2.43 3 1.3 -1.5 0.8 -16 18
14ECB02-2 1.90 1 0.5 -2.3 0.7 -24 15
14ECB03-1 0.83 0 0.0 -2.8 0.4 -29 12
14ECB03-2 0.85 0 0.0 -2.8 0.4 -29 12
14ECB04-1 1.47 0 0.0 -2.8 0.4 -29 12
14ECB04-2 0.72 0 0.0 -2.8 0.4 -29 12
14ECB05-1 0.88 0 0.0 -2.8 0.4 -29 12
14ECB05-2 1.33 0 0.0 -2.8 0.4 -29 12

Total 13.70 22
Scan Area per Point Total Area Scanned Average Residence Time scanMDC

2.3 ft2 32.2 ft2 2.6 sec 552 αpm/100 cm2

Analysis Parameters Reference Area: 14D
Wall Material: block Wall Background: 3.2 cpm

Ceiling Material: metal Ceiling Background: 2.8 cpm
Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm
Surface Uncertainty: 0.054 epm/αpm Total Efficiency: 0.096 cpm/αpm

Total Efficiency Uncertainty: 0.013 cpm/αpm

Instrument Data
Model Serial No Probe Area: 100 cm2

Instrument: L2350-1 142513 Instrument Efficiency: 0.225 cpm/epm
Detector: L43-1-1 235489 Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Static Measurements - Alpha

Survey Unit: 8AFL01 Bias
Description: Sampling and Storage Area
Survey Date: 11/7/2005

Net (αpm/100 cm2)

N Gross 
(counts) NCPM NCPM Uncertainty Activity Uncertainty @ 

95% CL
16 2 -1 1.5 -8 31
17 4 1 2.1 5 42

Minimum: -8
Maximum: 5

Average: -2
Std Dev: 9

Analysis Parameters
Reference Area: 8BFL01 Material Background: 3 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 42 αpm/100 cm2

Total Efficiency: 0.096 epm/αpm
Total Efficiency Uncertainty: 0.012 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 180729 Probe Area: 100 cm2

Detector: SHP380 00176 Instrument Efficiency: 0.358 cpm/epm
Efficiency Uncertainty: 0.007 cpm/epm
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Summary of Static Measurements - Alpha

Survey Unit: 10BFL02 Duplicate
Description: Storage Area
Survey Date: 11/9/2005

Net (αpm/100 cm2)

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1  
2  
3 9 4.7 3.0 31 39
4  
5  
6 6 1.7 2.5 11 32
7 7 2.7 2.7 18 35
8 6 1.7 2.5 11 32
9  

10  
11 7 2.7 2.7 18 35
12  
13  
14  
15 8 3.7 2.9 24 37

Minimum: 11
Maximum: 31

Average: 19
Std Dev: 8

Analysis Parameters
Reference Area: 10AFL01 Material Background: 4.3 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.153 epm/αpm
Total Efficiency Uncertainty: 0.009 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 180729 Probe Area: 100 cm2

Detector: SHP380 00176 Instrument Efficiency: 0.358 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Static Measurements - Alpha

Survey Unit: 11CFL01 Bias
Description: Storage Area
Survey Date: 11/9/2005

Net (αpm/100 cm2)

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL

16 3 -1.3 1.8 -8 23

Minimum: -8
Maximum: -8

Average: -8

Analysis Parameters
Reference Area: 10AFL01 Material Background: 4.3 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.153 epm/αpm
Total Efficiency Uncertainty: 0.009 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 180729 Probe Area: 100 cm2

Detector: SHP380 00176 Instrument Efficiency: 0.358 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Static Measurements - Alpha

Survey Unit: 11CFL01 Duplicate
Description: Storage Area
Survey Date: 11/9/2005

Net (αpm/100 cm2)

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 8 3.7 2.9 24 37
2 7 2.7 2.7 18 35
3 4 -0.3 2.1 -2 26
4 6 1.7 2.5 11 32
5 9 4.7 3.0 31 39
6 5 0.7 2.3 5 29
7 6 1.7 2.5 11 32
8 3 -1.3 1.8 -8 23
9 3 -1.3 1.8 -8 23

10 6 1.7 2.5 11 32
11 8 3.7 2.9 24 37
12 8 3.7 2.9 24 37
13 9 4.7 3.0 31 39
14 6 1.7 2.5 11 32
15 4 -0.3 2.1 -2 26

Minimum: -8
Maximum: 31

Average: 12
Std Dev: 13

Analysis Parameters
Reference Area: 10AFL01 Material Background: 4.3 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.153 epm/αpm
Total Efficiency Uncertainty: 0.009 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 180729 Probe Area: 100 cm2

Detector: SHP380 00176 Instrument Efficiency: 0.358 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Static Measurements - Alpha

Survey Unit: 11DFL01 Bias
Description: Storage Area
Survey Date: 11/9/2005

Net (αpm/100 cm2)

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL

16 7 2.7 2.7 18 35

Minimum: 18
Maximum: 18

Average: 18

Analysis Parameters
Reference Area: 10AFL01 Material Background: 4.3 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.153 epm/αpm
Total Efficiency Uncertainty: 0.009 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 180729 Probe Area: 100 cm2

Detector: SHP380 00176 Instrument Efficiency: 0.358 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Static Measurements - Alpha

Survey Unit: 11DFL01 Duplicate
Description: Storage Area
Survey Date: 11/8/2005

Net (αpm/100 cm2)

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 12 7.7 3.5 50 45
2 16 11.7 4.0 76 52
3 9 4.7 3.0 31 39
4 7 2.7 2.7 18 35
5 10 5.7 3.2 37 41
6 6 1.7 2.5 11 32
7 4 -0.3 2.1 -2 26
8 7 2.7 2.7 18 35
9 3 -1.3 1.8 -8 23

10 8 3.7 2.9 24 37
11 7 2.7 2.7 18 35
12 10 5.7 3.2 37 41
13 6 1.7 2.5 11 32
14 4 -0.3 2.1 -2 26
15 5 0.7 2.3 5 29

Minimum: -8
Maximum: 76

Average: 22
Std Dev: 22

Analysis Parameters
Reference Area: 10AFL01 Material Background: 4.3 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.153 epm/αpm
Total Efficiency Uncertainty: 0.009 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 180729 Probe Area: 100 cm2

Detector: SHP380 00176 Instrument Efficiency: 0.358 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Static Measurements - Alpha

Survey Unit: 14EFL01 Bias
Description: Storage Area
Survey Date: 11/10/2005

Net (αpm/100 cm2)

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL

16 5 -1.2 2.3 -8 30

Minimum: -8
Maximum: -8

Average: -8

Analysis Parameters
Reference Area: 14DFL01 Material Background: 6.2 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.153 epm/αpm
Total Efficiency Uncertainty: 0.009 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 180729 Probe Area: 100 cm2

Detector: SHP380 00176 Instrument Efficiency: 0.358 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Static Measurements - Alpha

Survey Unit: 14EFL01 Duplicate
Description: Storage Area
Survey Date: 11/10/2005

Net (αpm/100 cm2)

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 2 -2.3 1.5 -15 19
2 2 -2.3 1.5 -15 19
3 1 -3.3 1.1 -22 15
4 3 -1.3 1.8 -8 23
5 3 -1.3 1.8 -8 23
6 6 1.7 2.5 11 32
7 0 -4.3 0.5 -28 8
8 7 2.7 2.7 18 35
9 8 3.7 2.9 24 37

10 0 -4.3 0.5 -28 8
11 5 0.7 2.3 5 29
12 7 2.7 2.7 18 35
13 5 0.7 2.3 5 29
14 4 -0.3 2.1 -2 26
15 6 1.7 2.5 11 32

Minimum: -28
Maximum: 24

Average: -2
Std Dev: 17

Analysis Parameters
Reference Area: 14DFL01 Material Background: 4.3 cpm

Material: concrete Background Count Time: 15 min

Surface Efficiency: 0.428 epm/αpm Sample Time: 1 min
Surface Uncertainty: 0.054 epm/αpm MDC: 75 αpm/100 cm2

Total Efficiency: 0.153 epm/αpm
Total Efficiency Uncertainty: 0.009 epm/αpm

Instrument Data
Model Serial No

Instrument: L2350-1 180729 Probe Area: 100 cm2

Detector: SHP380 00176 Instrument Efficiency: 0.358 cpm/epm
Efficiency Uncertainty: 0.011 cpm/epm
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Summary of Static Measurements - Alpha

Survey Unit: FHFL01 Bias
Description: Decontamination Trailer
Survey Date: 11/10/2005

Net (αpm/100 cm2)

Location Gross 
(counts) NCPM

NCPM 
Uncertainty Activity Uncertainty @ 

95% CL
1 3 -1.3 1.8 -8 23
2 7 2.7 2.7 18 35
3 3 -1.3 1.8 -8 23
4 5 0.7 2.3 5 29
5 8 3.7 2.9 24 37
6 4 -0.3 2.1 -2 26

Minimum: -8
Maximum: 24

Average: 5
Std Dev: 14

Analysis Parameters
Reference Area: 10AFL01 Material Background: 4.3

Material: concrete Background Count Time: 15

Surface Efficiency: 0.428 epm/αpm Sample Time: 1
Surface Uncertainty: 0.054 epm/αpm MDC: 75

Total Efficiency: 0.153
Total Efficiency Uncertainty: 0.009

Instrument Data
Model Serial No

Instrument: L2350-1 180729 Probe Area: 100
Detector: SHP380 00176 Instrument Efficiency: 0.358

Efficiency Uncertainty: 0.011
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Summary of Smear Measurements - Alpha

Survey Unit: 10BFL01 Duplicate 
Description: Storage Area
Survey Date: 11/10/2005

Analysis Date: 11/18/2005

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 95% 
CL

1
2
3 0 -0.8 0.2 -4 2
4
5
6 0 -0.8 0.2 -4 2
7 5 4.2 2.2 23 24
8 3 2.2 1.7 12 19
9
10
11 4 3.2 2.0 18 22
12
13
14
15 2 1.2 1.4 7 16

Minimum: -4
Maximum: 23

Average: 8.7

Analysis Parameters

 Background: 0.80 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.181 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.723 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 11CFL01 Bias Sample
Description: Storage Area
Survey Date: 11/8/2005

Analysis Date: 11/18/2005

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

16 0 -0.8 0.2 -4 2

Minimum: -4
Maximum: -4

Average: -4

Analysis Parameters

Instrument Background: 0.8 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.181 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.723 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)

Appendix E- Bias & Duplicates

E-35



Summary of Smear Measurements - Alpha

Survey Unit: 11DFL01
Description: Sampling Area Duplicate
Survey Date: 11/8/2005

Analysis Date: 11/18/2005

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 1 0.2 1.0 1 10
2 0 -0.8 0.2 -4 2
3 1 0.2 1.0 1 10
4 0 -0.8 0.2 -4 2
5 0 -0.8 0.2 -4 2
6 0 -0.8 0.2 -4 2
7 2 1.2 1.4 7 16
8 1 0.2 1.0 1 10
9 4 3.2 2.0 18 22
10 1 0.2 1.0 1 10
11 2 1.2 1.4 7 16
12 3 2.2 1.7 12 19
13 0 -0.8 0.2 -4 2
14 1 0.2 1.0 1 10
15 3 2.2 1.7 12 19
16 2 1.2 1.4 7 16

Minimum: -4
Maximum: 18

Average: 3.0

Analysis Parameters

Instrument Background: 0.8 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.181 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No Instrument Efficiency: 0.723 cpm/epm

Instrument: 2929 180729 Efficiency Uncertainty: 0.005 cpm/epm
Detector: 43-10 00176

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14EFL01
Description: Storage Area Bias
Survey Date: 11/10/2005

Analysis Date: 11/18/2005

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

16 0 -0.8 0.2 -4 2

Minimum: -4
Maximum: -4

Average: -4

Analysis Parameters

 Background: 0.8 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.181 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.723 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: 14EWL02
Description: Storage Area Duplicate
Survey Date: 6/22/2006

Analysis Date: 7/16/2006

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL
1 1 0.5 1.0 3 12
2 0 -0.5 0.2 -3 2
3 0 -0.5 0.2 -3 2
4 0 -0.5 0.2 -3 2
5 0 -0.5 0.2 -3 2
6 0 -0.5 0.2 -3 2
7 2 1.5 1.4 8 15
8 1 0.5 1.0 3 12
9 1 0.5 1.0 3 12
10 0 -0.5 0.2 -3 2
11 0 -0.5 0.2 -3 2
12 1 0.5 1.0 3 12
13 0 -0.5 0.2 -3 2
14 0 -0.5 0.2 -3 2
15 0 -0.5 0.2 -3 2

Minimum: -3
Maximum: 8

Average: -0.7

Analysis Parameters

 Background: 0.50 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: FHFL01
Description: Storage Area Bias
Survey Date: 11/10/2005

Analysis Date: 11/18/2005

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 0 -0.8 0.2 -4 2
2 0 -0.8 0.2 -4 2
3 3 2.2 1.7 12 19
4 0 -0.8 0.2 -4 2
5 1 0.2 1.0 1 10
6 0 -0.8 0.2 -4 2

Minimum: -4
Maximum: 12

Average: -0.5

Analysis Parameters

 Background: 0.8 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.181 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.723 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Area: WH 8 A
Description: Overhead & Upper Wall Bias 
Survey Date: 7/5/2006

Analysis Date: 7/17/2006
Net (αpm/100 cm2)

Location N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

8acb01-1 1 0 -0.5 0.2 -2.7 1.7
8acb01-2 2 2 1.5 1.4 8.2 15.2
8awb01 3 0 -0.5 0.2 -2.7 1.7

Minimum: -2.7
Maximum: 8.2

Average: 0.9

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm
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Summary of Smear Measurements - Alpha

Survey Unit: WH 10 B
Description: Overhead & Upper Wall Bias 
Survey Date: 6/19/2006

Analysis Date: 7/17/2006
Net (αpm/100 cm2)

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

10bcb01-1 1 0 -0.5 0.2 -2.7 1.7
10bcb01-2 2 0 -0.5 0.2 -2.7 1.7
10bcb02-1 3 1 0.5 1.0 2.7 10.8
10bcb02-2 4 0 -0.5 0.2 -2.7 1.7
10bcb03-1 5 0 -0.5 0.2 -2.7 1.7
10bcb03-2 6 1 0.5 1.0 2.7 10.8
10bwb01-1 7 1 0.5 1.0 2.7 10.8
10bwb01-2 8 1 0.5 1.0 2.7 10.8

Minimum: -2.7
Maximum: 2.7

Average: 0.0

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm
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Summary of Smear Measurements - Alpha

Survey Unit: WH 11 C
Description: Overhead & Upper Wall Bias 
Survey Date: 6/20/2006

Analysis Date: 7/17/2006
Net (αpm/100 cm2)

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

11ccb01-1 1 0 -0.5 0.2 -2.7 1.7
11ccb01-2 2 2 1.5 1.4 8.2 15.2
11ccb02 3 0 -0.5 0.2 -2.7 1.7
11ccb02-1 4 1 0.5 1.0 2.7 10.8
11cwb01 5 3 2.5 1.7 13.6 18.7

Minimum: -2.7
Maximum: 13.6

Average: 3.8

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm
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Summary of Smear Measurements - Alpha

Survey Unit: WH 11 D
Description: Overhead & Upper Wall Bias 
Survey Date: 6/20/2006

Analysis Date: 7/17/2006

N GCPM NCPM

NCPM 
Uncertain

ty
Activity

Uncertain
ty @ 95% 

CL
11dcb01-01 0 0 -0.5 0.2 -2.7 1.7
11dwb01 0 0 -0.5 0.2 -2.7 1.7
11dcb01-02 0 0 -0.5 0.2 -2.7 1.7

Minimum: -2.7
Maximum: -2.7

Average: -2.7

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Net (αpm/100 cm2)
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Summary of Smear Measurements - Alpha

Survey Unit: WH 11 D drains
Description: Bias Samples by Swabs
Survey Date: 6/22/2006

Analysis Date: 7/17/2006
Net (αpm/100 cm2)

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 0 -0.5 0.2 -2.7 1.7
2 0 -0.5 0.2 -2.7 1.7
3 0 -0.5 0.2 -2.7 1.7

Minimum: -2.7
Maximum: -2.7

Average: -2.7

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm
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Summary of Smear Measurements - Alpha

Survey Unit: WH 12 A
Description: Overhead & Upper Wall Bias 
Survey Date: 6/23/2006

Analysis Date: 7/17/2006
Net (αpm/100 cm2)

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

12ACB01-1 1 0 -0.5 0.2 -2.7 1.7
12ACB01-2 2 0 -0.5 0.2 -2.7 1.7
12AWB01 3 1 0.5 1.0 2.7 10.8

Minimum: -2.7
Maximum: 2.7

Average: -0.9

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm
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Summary of Smear Measurements - Alpha

Survey Unit: WH 12A drains
Description: Bias Samples by Swabs
Survey Date: 6/22/2006

Analysis Date: 7/17/2006
Net (αpm/100 cm2)

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

1 1 0.5 1.0 2.7 10.8
2 1 0.5 1.0 2.7 10.8

Minimum: 2.7
Maximum: 2.7

Average: 2.7

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm
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Summary of Smear Measurements - Alpha

Survey Unit: WH 12 B
Description: Overhead & Upper Wall Bias 
Survey Date: 6/23/2006

Analysis Date: 7/17/2006
Net (αpm/100 cm2)

N GCPM NCPM
NCPM 

Uncertainty
Activity Uncertainty @ 

95% CL

12BCB01-1 1 0 -0.5 0.2 -2.7 1.7
12BCB01-2 2 2 1.5 1.4 8.2 15.2
12BCB02-1 3 1 0.5 1.0 2.7 10.8
12BCB02-2 4 1 0.5 1.0 2.7 10.8
12BWB01 5 0 -0.5 0.2 -2.7 1.7

Minimum: -2.7
Maximum: 8.2

Average: 1.6

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm

Appendix E- Bias & Duplicates

E-48



Summary of Smear Measurements - Alpha

Survey Unit: WH 13 C
Description: Overhead & Upper Wall Bias 
Survey Date: 6/23/2006

Analysis Date: 7/17/2006
Net (αpm/100 cm2)

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

13cwb02 1 0 -0.5 0.2 -2.7 1.7
13ccb03-2 2 1 0.5 1.0 2.7 10.8
13ccb3-1 3 1 0.5 1.0 2.7 10.8
13cwb03 4 2 1.5 1.4 8.2 15.2
13ccb02-2 5 0 -0.5 0.2 -2.7 1.7
13ccb02-1 6 0 -0.5 0.2 -2.7 1.7
13ccb01-1 7 1 0.5 1.0 2.7 10.8
13cb03-2 8 0 -0.5 0.2 -2.7 1.7

Minimum: -2.7
Maximum: 8.2

Average: 0.7

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm
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Summary of Smear Measurements - Alpha

Survey Unit: WH 14 A
Description: Overhead & Upper Wall Bias 
Survey Date: 6/21/2006

Analysis Date: 7/17/2006
Net (αpm/100 cm2)

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

14ACB01-1 1 1 0.5 1.0 2.7 10.8
14ACB01-2 2 1 0.5 1.0 2.7 10.8
14ACB02-1 3 0 -0.5 0.2 -2.7 1.7
14ACB02-2 4 1 0.5 1.0 2.7 10.8
14AWB01 5 1 0.5 1.0 2.7 10.8
14AWB02 6 0 -0.5 0.2 -2.7 1.7

Minimum: -2.7
Maximum: 2.7

Average: 0.9

Analysis Parameters
 Background: 0.5 cpm Sample Time: 1 min

Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm
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Summary of Smear Measurements - Alpha

Survey Unit: WH 14 B
Description: Overhead & Upper Wall Bias 
Survey Date: 6/21/2006

Analysis Date: 7/17/2006
Net (αpm/100 cm2)

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

14BCB01-1 1 0 -0.5 0.2 -2.7 1.7
14BCB01-2 2 0 -0.5 0.2 -2.7 1.7
14BCB02-1 3 0 -0.5 0.2 -2.7 1.7
14BCB02-2 4 2 1.5 1.4 8.2 15.2
14BWB01 5 1 0.5 1.0 2.7 10.8
14BWB02 6 1 0.5 1.0 2.7 10.8

Minimum: -2.7
Maximum: 8.2

Average: 0.9

Analysis Parameters
 Background: 0.5 cpm Sample Time: 1 min

Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm
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Summary of Smear Measurements - Alpha

Survey Unit: WH 14 C
Description: Overhead & Upper Wall Bias 
Survey Date: 6/21/2006

Analysis Date: 7/17/2006
Net (αpm/100 cm2)

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

14CCB01-1 1 0 -0.5 0.2 -2.7 1.7
14CCB01-2 2 0 -0.5 0.2 -2.7 1.7
14CWB01 3 1 0.5 1.0 2.7 10.8

Minimum: -2.7
Maximum: 2.7

Average: -0.9

Analysis Parameters
 Background: 0.5 cpm Sample Time: 1 min

Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm
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Summary of Smear Measurements - Alpha

Survey Unit: WH 14 E
Description: Overhead & Upper Wall Bias 
Survey Date: 6/21/2006

Analysis Date: 7/17/2006
Net (αpm/100 cm2)

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

14ECB01-1 1 0 -0.5 0.2 -2.7 1.7
14ECB01-2 2 0 -0.5 0.2 -2.7 1.7
14ECB02-1 3 1 0.5 1.0 2.7 10.8
14ECB02-2 4 0 -0.5 0.2 -2.7 1.7
14ECB03-2 5 0 -0.5 0.2 -2.7 1.7
14ECB04-1 6 0 -0.5 0.2 -2.7 1.7
14ECB04-2 7 0 -0.5 0.2 -2.7 1.7
14ECB05-1 8 0 -0.5 0.2 -2.7 1.7
14ECB05-2 9 0 -0.5 0.2 -2.7 1.7
14EEB03-1 10 0 -0.5 0.2 -2.7 1.7
14EWB01 11 0 -0.5 0.2 -2.7 1.7
14EWB02 12 1 0.5 1.0 2.7 10.8
14EWB03 13 0 -0.5 0.2 -2.7 1.7
14EWB04 14 0 -0.5 0.2 -2.7 1.7

Minimum: -2.7
Maximum: 2.7

Average: -1.9

Analysis Parameters
 Background: 0.5 cpm Sample Time: 1 min

Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm
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Summary of Smear Measurements - Alpha

Survey Unit: Firehouse
Description: Sink and Floor drains
Survey Date: 6/22/2006

Analysis Date: 7/17/2006
Net (αpm/100 cm2)

N GCPM NCPM
NCPM 

Uncertainty Activity Uncertainty @ 
95% CL

fh1 1 0 -0.5 0.2 -2.7 1.7
fh2 2 0 -0.5 0.2 -2.7 1.7
fh3 3 0 -0.5 0.2 -2.7 1.7
fh4 4 1 0.5 1.0 2.7 10.8

Minimum: -2.7
Maximum: 2.7

Average: -1.4

Analysis Parameters

 Background: 0.5 cpm Sample Time: 1 min
Background Count Time: 20 min MDC: 33 αpm/100 cm2

Surface Efficiency: 0.25 epm/dpm Total Eff.: 0.183 cpm/dpm
Smear Area: 100 cm2 Total Eff Uncert: 0.010 cpm/dpm

Instrument Data
Model Serial No

Instrument: 2929 180729 Instrument Efficiency: 0.733 cpm/epm
Detector: 43-10 00176 Efficiency Uncertainty: 0.005 cpm/epm
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APPENDIX F- SUMMARY OF INDIVIDUAL SURVEY UNIT RESULTS

TABLE OF CONTENTS

Survey Unit Page Survey Page
8AFL01 3 14AFL01 24
8AWL01 4 14AFL02 25
10BFL01 5 14AWL01 26
10BFL02 6 14AWL02 27
10BFL03 7 14BFL01 28
10BWL01 8 14BFL02 29
11CFL01 9 14BWL01 30
11CFL02 10 14BWL02 31
11CWL01 11 14CFL01 32
11DFL01 12 14CWL01 33
11DWL01 13 14EFL01 34
12AFL01 14 14EFL02 35
12AWL01 15 14EFL03 36
12BFL01 16 14EFL04 37
12BWL01 17 14EFL05 38
12BFL02 18 14EWL01 39
13CFL01 19 14EWL02 40
13CFL02 20 14EWL03 41
13CFL03 21 14EWL04 42
13CWL01 22 FHFL01 43
13CWL02 23 FHWL01 44
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Survey Unit 8AFL01

Description
Appendix A - Page

4
4
5
4
4
9

Average Minimum Maximum Sigma

SU Statics: 15 16 -10 52 18 42

Bias Statics: 2 -2 -8 5 9 42

Bias Ceiling 
Area & Walls: 3 -2 -5 0 3 42

Scans N
Average 
Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time 

(sec)

Actual scanMDC 
(αpm/100cm2)

Required 
scanMDC 

(αpm/100cm2)

SU Scans: 15 2 510 34.0 2.0 475 681

Bias Ceiling 
Area & Walls: 3 -4 7 2.3 3 272 681

Average Minimum Maximum

SU Smears: 15 5 -4 23 33

Bias Ceiling 
Area & Walls: 3 1 -3 8 33

Discussion

Conclusion Survey Unit 8AFL01 satisfied the DCGLw.

Smears MDC 
(αpm/100cm2)

Concrete Floor

Reference Building Section Map:
Reference Unit Drawing:

Net Activity (αpm/100cm2)

Activity (αpm/100cm2)

N
MDC 

(αpm/100cm2)

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous 
data was noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area 
& Walls" is for the entire Warehouse Section.  All DQOs were met.

SURVEY RESULTS 

Statics

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:

N

Maps & 
Drawings
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Survey Unit 8AWL01

Description
Appendix A - Page

4
4
7
4
4
11

Average Minimum Maximum Sigma

SU Statics: 12 4 -16 16 13 42 Block

SU Statics: 2 8 -8 24 23 42 Brick

Bias Ceiling Area 
& Walls: 3 -2 -5 0 3 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average Residence 
Time          (sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 14 2 115 8.2 3.5 405 681

Bias Ceiling Area 
& Walls: 3 -4 7 2.3 3 272 681

Average Minimum Maximum

SU Smears: 15 1 -3 8 33
Bias Ceiling Area 

& Walls: 3 1 -3 8 33

Discussion

Conclusion Survey Unit 8AWL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Block Wall sith some brick

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was noted.  
Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the entire 
Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 10BFL01

Description
Appendix A - Page

15
23
24
15
16
17

Average Minimum Maximum Sigma

SU Statics: 15 -3 -25 32 19 75

Bias Ceiling Area 
& Walls: 8 -6 -25 21 14 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -6 150 10.0 3.1 509 705

Bias Ceiling Area 
& Walls: 8 -8 18 2.3 2.3 682 705

Average Minimum Maximum

SU Smears: 15 2 -3 8 29

Duplicate: 6 9 -4 23 33

Bias Ceiling Area 
& Walls: 8 0 -3 3 33

Discussion

Conclusion Survey Unit 10BFL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was noted.  
Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the entire 
Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2) MDC 

(αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 10BFL02

Description
Appendix A - Page

15
23
26
15
16
17

Average Minimum Maximum Sigma

SU Statics: 15 -8 -25 21 17 75

Duplicates 6 19 11 31 8 75

Bias Ceiling Area 
& Walls: 8 -6 -25 21 14 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required 
scanMDC 

(αpm/100cm2)

SU Scans: 15 11 60 4.0 2.5 632 705

Bias Ceiling Area 
& Walls: 8 -8 18 2.3 2.3 682 705

Average Minimum Maximum

SU Smears: 15 1 -3 19 29

Bias Ceiling Area 
& Walls: 8 0 -3 3 33

Discussion

Conclusion Survey Unit 10BFL02 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2) MDC 

(αpm/100cm2)
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Survey Unit 10BFL03

Description
Appendix A - Page

15
23
28
15
16
17

Average Minimum Maximum Sigma

SU Statics: 15 -8 -25 32 18 75

Bias Ceiling Area 
& Walls: 8 -6 -25 21 14 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average Residence
Time          (sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -4 20 1.3 3.7 427 867
Bias Ceiling Area 

& Walls: 8 -8 18 2.3 2.3 682 705

Average Minimum Maximum
SU Smears: 15 2 -3 8 29

Bias Ceiling Area 
& Walls: 8 0 -3 3 33

Discussion

Conclusion Survey Unit 10BFL03 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 10BWL01

Description
Appendix A - Page

15
23
30
15
16

19&21

Average Minimum Maximum Sigma

SU Statics: 9 -8 -29 17 15 75 Block

SU Statics: 5 -14 -25 9 16 75 Brick

Bias Ceiling Area 
& Walls: 8 -6 -25 21 14 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required 
scanMDC 

(αpm/100cm2)

SU Scans: 15 -12 27 2.0 2.5 638 705

Bias Ceiling Area 
& Walls: 8 -8 18 2.3 2.3 682 705

Average Minimum Maximum

SU Smears: 15 2 -3 14 29

Bias Ceiling Area 
& Walls: 8 0 -3 3 33

Discussion

Conclusion Survey Unit 10BWL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Block and Brick Wall

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N Activity (αpm/100cm2) MDC 
(αpm/100cm2)
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Survey Unit 11CFL01

Description
Appendix A - Page

32
33
34
15
16
17

Average Minimum Maximum Sigma

SU Statics: 15 21 -2 21 32 75

Bias Statics: 1 -8 75

Duplicates: 15 12 -8 31 13 75

Bias Ceiling Area 
& Walls: 5 -9 -16 6 10 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average Residence 
Time          (sec)

Actual scanMDC 
(αpm/100cm2)

Required 
scanMDC 

(αpm/100cm2)

SU Scans: 15 -8 30 2.0 2.6 609 801

Bias Ceiling Area 
& Walls: 5 -4 10 2.0 2.1 754 801

Average Minimum Maximum

SU Smears: 15 2 -4 12 33

Bias: 1 -4 33

Bias Ceiling Area 
& Walls: 5 4 -3 14 33

Discussion

Conclusion Survey Unit 11CFL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the entire 
Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 11CFL02

Description
Appendix A - Page

32
33
36
15
16
17

Average Minimum Maximum Sigma

SU Statics: 15 14 -14 32 14 75
Bias Ceiling Area 

& Walls: 5 -9 -16 6 10 42

Scans
N

Average Activity 
(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)
Actual scanMDC 

(αpm/100cm2)
Required scanMDC 

(αpm/100cm2)
SU Scans: 15 -1 13 0.9 5.0 314 801

Bias Ceiling Area 
& Walls: 5 -4 10 2.0 2.1 754 801

Average Minimum Maximum
SU Smears: 15 3 -3 14 33

Bias Ceiling Area 
& Walls: 5 4 -3 14 33

Discussion

Conclusion Survey Unit 11CFL02 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N

Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N

Activity (αpm/100cm2) MDC 
(αpm/100cm2)
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Survey Unit 11CWL01

Description
Appendix A - Page

32
33
38
15
16

19&21

Average Minimum Maximum Sigma

SU Statics: 14 21 -29 40 21 75 Block

SU Statics: 1 -8 75 Metal

Bias Ceiling Area 
& Walls: 5 -9 -16 6 10 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -14 13 0.9 4.1 383 801

Bias Ceiling Area 
& Walls: 5 -4 10 2.0 2.1 754 801

Average Minimum Maximum

SU Smears: 15 1 -3 8 29

Bias Ceiling Area 
& Walls: 5 4 -3 14 33

Discussion

Conclusion Survey Unit 11CWL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Block Wall with Metal Door Frame

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the entire 
Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 11DFL01

Description
Appendix A - Page

32
40
41
15
16
17

Average Minimum Maximum Sigma

SU Statics: 16 -4 -25 32 17 75

Bias Statics: 1 18 75

Duplicates: 15 22 -8 76 22 75

Bias Ceiling Area 
& Walls: 3 2 -6 6 7 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 3 60 3.8 2.5 622 681

Bias Ceiling Area 
& Walls: 3 -2 7 2.3 2.8 567 681

Average Minimum Maximum

SU Smears: 15 0 19 2 29

Duplicate: 15 2 -3 19 33

Bias Drains: 3 -3 -3 -3 33

Discussion

Conclusion Survey Unit 11DWL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was noted. 
Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the entire 
Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2) MDC 

(αpm/100cm2)
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Survey Unit 11DWL01

Description
Appendix A - Page

32
40
43
15
16

19&21

Average Minimum Maximum Sigma

SU Statics: 15 0 -16 36 14 42

Bias Ceiling Area 
& Walls: 3 2 -6 6 7 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -5 23 1.5 3.7 430 681

Bias Ceiling Area 
& Walls: 3 -2 7 2.3 2.8 567 681

Average Minimum Maximum

SU Smears: 15 2 -3 8 29

Bias Ceiling Area 
& Walls: 3 33

Discussion

Conclusion Survey Unit 8AFL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Wood Walls

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the entire 
Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2) MDC 

(αpm/100cm2)

N
Activity (αpm/100cm2) MDC 

(αpm/100cm2)
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Survey Unit 12AFL01

Description
Appendix A - Page

45
46
47
15
16
17

Average Minimum Maximum Sigma

SU Statics: 15 -5 -25 21 16 75

Bias Ceiling Area 
& Walls: 3 -2 -6 6 7 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time    

(sec)

Actual scanMDC 
(αpm/100cm2)

Required 
scanMDC 

(αpm/100cm2)

SU Scans: 15 -8 20 1.4 5.4 296 705

Bias Ceiling Area 
& Walls: 3 -6 6 2.0 2.5 635 705

Average Minimum Maximum

SU Smears: 14 0 -3 8 29
Bias Ceiling Area 

& Walls: 2 3 3 3 33

3 -1 -3 3 33

Discussion

Conclusion Survey Unit 12AFL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 12AWL01

Description
Appendix A - Page

45
46
49
15
16
19

Average Minimum Maximum Sigma

SU Statics: 15 3 -29 51 20 75

Bias Ceiling Area 
& Walls: 3 -2 -6 6 7 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average Residence
Time          (sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -13 14 0.9 4.2 378 705

Bias Ceiling Area 
& Walls: 3 -6 6 2.0 2.5 635 705

Average Minimum Maximum

SU Smears: 15 1 -3 14 29

Bias Ceiling Area 
& Walls: 3 -1 -3 3 33

Discussion

Conclusion Survey Unit 12AWL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Block Wall

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 12BFL01

Description
Appendix A - Page

45
51
52
15
16
17

Average Minimum Maximum Sigma

SU Statics: 15 -8 -25 21 13 75

Bias Ceiling Area 
& Walls: 5 -3 -17 6 10 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -17 20 1.3 2.5 629 867

Bias Ceiling Area 
& Walls: 5 6 11 2.3 2.4 662 867

Average Minimum Maximum

SU Smears: 15 0 -3 8 29

Bias Ceiling Area 
& Walls: 5 2 -3 8 33

Discussion

Conclusion Survey Unit 12BFL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2) MDC 

(αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 12BFL02

Description
Appendix A - Page

45
51
56
15
16
17

Average Minimum Maximum Sigma

SU Statics: 15 -7 -25 21 14 75

Bias Ceiling Area 
& Walls: 5 -3 -17 6 10 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average Residence 
Time          (sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -15 20 1.3 2.7 594 867

Bias Ceiling Area 
& Walls: 5 6 11 2.3 2.4 662 867

Average Minimum Maximum

SU Smears: 15 -1 -3 3 29

Bias Ceiling Area 
& Walls: 5 2 -3 8 33

Discussion

Conclusion Survey Unit 12BFL02 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was noted. 
Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the entire 
Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 12BWL01

Description
Appendix A - Page

45
51
54
15
16
19

Average Minimum Maximum Sigma

SU Statics: 12 -8 -29 29 18 75 Block

SU Statics: 1 5 75 Wood

Bias Ceiling Area 
& Walls: 5 -3 -17 6 10 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -14 11 0.9 3.5 454 867

Bias Ceiling Area 
& Walls: 5 6 11 2.3 2.4 662 867

Average Minimum Maximum
SU Smears: 15 1 -3 19 29

Bias Ceiling Area 
& Walls: 5 2 -3 8 33

Discussion

Conclusion Survey Unit 12BWL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Block and Wood Walls

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2) MDC 

(αpm/100cm2)

N
Activity (αpm/100cm2) MDC 

(αpm/100cm2)
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Survey Unit 13CFL01

Description
Appendix A - Page

58
59
60
15
16
17

Average Minimum Maximum Sigma

SU Statics: 15 -8 -25 21 14 75

Bias Ceiling Area 
& Walls: 8 -10 17 6 8 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average Residence 
Time          (sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 5 60 4.0 2.3 680 780

Bias Ceiling Area 
& Walls: 8 -13 18 2.3 2.4 657 681

Average Minimum Maximum

SU Smears: 15 1 -3 8 29

Bias Ceiling Area 
& Walls: 8 1 -3 8 33

Discussion

Conclusion Survey Unit 13FL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was noted.  
Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the entire Warehouse 
Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 13CFL02

Description
Appendix A - Page

58
59
62
15
16
17

Average Minimum Maximum Sigma

SU Statics: 15 -11 -25 21 16 75

Bias Ceiling Area 
& Walls: 8 -10 17 6 8 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average Residence 
Time          (sec)

Actual scanMDC 
(αpm/100cm2)

Required 
scanMDC 

(αpm/100cm2)

SU Scans: 15 5 60 4.0 2.6 607 681

Bias Ceiling Area 
& Walls: 8 -13 18 2.3 2.4 657 681

Average Minimum Maximum

SU Smears: 15 2 -3 14 29

Bias Ceiling Area 
& Walls: 8 1 -3 8 33

Discussion

Conclusion Survey Unit 13CFL02 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 13CFL03

Description
Appendix A - Page

58
59
64
15
16
17

Average Minimum Maximum Sigma

SU Statics: 15 -33 -48 -17 12 42

Bias Ceiling Area 
& Walls: 8 -10 17 6 8 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required 
scanMDC 

(αpm/100cm2)

SU Scans: 15 12 60 4.0 2.4 656 780

Bias Ceiling Area 
& Walls: 8 -13 18 2.3 2.4 657 681

Average Minimum Maximum

SU Smears: 15 1 -3 14 29

Bias Ceiling Area 
& Walls: 8 1 -3 8 33

Discussion

Conclusion Survey Unit 13CFL03 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2) MDC 

(αpm/100cm2)

N
Activity (αpm/100cm2) MDC 

(αpm/100cm2)
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Survey Unit 13CWL01

Description
Appendix A - Page

58
59
66
15
16
19

Average Minimum Maximum Sigma

SU Statics: 15 -26 -48 -6 14 42

Bias Ceiling Area 
& Walls: 8 -10 17 6 8 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average Residence 
Time          (sec)

Actual scanMDC 
(αpm/100cm2)

Required 
scanMDC 

(αpm/100cm2)

SU Scans: 15 -14 28 2.0 2.2 705 780

Bias Ceiling Area 
& Walls: 8 -13 18 2.3 2.4 657 681

Average Minimum Maximum

SU Smears: 15 0 -3 8 33

Bias Ceiling Area 
& Walls: 8 1 -3 8 33

Discussion

Conclusion Survey Unit 13CWL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Block Wall

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2) MDC 

(αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 13CWL02

Description
Appendix A - Page

58
59
68
15
16
19

Average Minimum Maximum Sigma

SU Statics: 13 -27 -48 4 17 42

Bias Ceiling Area 
& Walls: 8 -10 17 6 8 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average Residence 
Time          (sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -14 31 2.4 2.5 641 681

Bias Ceiling Area 
& Walls: 8 -13 18 2.3 2.4 657 681

Average Minimum Maximum

SU Smears: 15 -1 -4 7 33

Bias Ceiling Area 
& Walls: 8 1 -3 8 33

Discussion

Conclusion Survey Unit 13CWL02 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Block Wall

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was noted. 
Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the entire 
Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 14AFL01

Description
Appendix A - Page

70
71
72
70
94
95

Average Minimum Maximum Sigma

SU Statics: 15 -19 -32 -1 12 42

Bias Ceiling Area 
& Walls: 6 -18 -29 8 15 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -13 63 4.2 2.9 502 681

Bias Ceiling Area 
& Walls: 6 -9 12 2.0 2.3 632 681

Average Minimum Maximum

SU Smears: 15 0 -4 12 33

Bias Ceiling Area 
& Walls: 6 1 -3 3 33

Discussion

Conclusion Survey Unit 14AFL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was noted. 
Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the entire 
Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 14AFL02

Description
Appendix A - Page

70
71
74
70
94
95

Average Minimum Maximum Sigma

SU Statics: 15 -17 -32 10 12 42

Bias Ceiling Area 
& Walls: 6 -18 -29 8 15 42

Scans N
Average Activity 

(αpm/100cm2)
Total Area 

Scanned (ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required 
scanMDC 

(αpm/100cm2)

SU Scans: 15 -16 50 3.3 2.6 544 780

Bias Ceiling Area 
& Walls: 6 -9 12 2.0 2.3 632 681

Average Minimum Maximum

SU Smears: 15 1 -3 14 33
Bias Ceiling Area 

& Walls: 6 1 -3 3 33

Discussion

Conclusion Survey Unit 14AFL02 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 14AWL01

Description
Appendix A - Page

70
71
76
70
94
97

Average Minimum Maximum Sigma

SU Statics: 14 4 -23 39 17 42

Bias Ceiling Area 
& Walls: 6 -18 -29 8 15 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average Residence 
Time          (sec)

Actual scanMDC 
(αpm/100cm2)

Required 
scanMDC 

(αpm/100cm2)

SU Scans: 15 -18 18 1.2 2.7 540 681

Bias Ceiling Area 
& Walls: 6 -9 12 2.0 2.3 632 681

Average Minimum Maximum

SU Smears: 15 1 -3 8 33

Bias Ceiling Area 
& Walls: 6 1 -3 3 33

Discussion

Conclusion Survey Unit 14AWL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Block Wall

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 14AWL02

Description
Appendix A - Page

70
71
78
70
94
97

Average Minimum Maximum Sigma

SU Statics: 15 -12 -23 8 10 42  

Bias Ceiling Area 
& Walls: 6 -18 -29 8 15 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -11 20 1.3 2.5 566 780

Bias Ceiling Area 
& Walls: 6 -9 12 2.0 2.3 632 681

Average Minimum Maximum

SU Smears: 15 0 -3 8 33

Bias Ceiling Area 
& Walls: 6 1 -3 3 33

Discussion

Conclusion Survey Unit 14AWL02 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Block Wall

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was noted.  
Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the entire 
Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2) MDC 

(αpm/100cm2)
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Survey Unit 14BFL01

Description
Appendix A - Page

70
80
81
70
94
95

Average Minimum Maximum Sigma

SU Statics: 15 -18 -32 10 16 42

Bias Ceiling Area 
& Walls: 6 -6 -33 26 23 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required 
scanMDC 

(αpm/100cm2)

SU Scans: 15 -16 50 3.3 2.4 595 681

Bias Ceiling Area 
& Walls: 6 -14 14 2.3 2.5 564 681

Average Minimum Maximum

SU Smears: 15 1 -3 8 33

Bias Ceiling Area 
& Walls: 6 1 -3 8 33

Discussion

Conclusion Survey Unit 14BFL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2) MDC 

(αpm/100cm2)
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Survey Unit 14BFL02

Description
Appendix A - Page

70
80
83
70
94
95

Average Minimum Maximum Sigma

SU Statics: 15 -12 -32 10 16 42

Bias Ceiling Area 
& Walls: 6 -6 -33 26 23 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -6 63 4.2 2.2 646 780

Bias Ceiling Area 
& Walls: 6 -14 14 2.3 2.5 564 681

Average Minimum Maximum

SU Smears: 15 1 -3 8 33

Bias Ceiling Area 
& Walls: 6 1 -3 8 33

Discussion

Conclusion Survey Unit 14BFL02 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was noted.  
Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the entire 
Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 14BWL01

Description
Appendix A - Page

70
80
85
70
94
97

Average Minimum Maximum Sigma

SU Statics: 15 -5 -23 29 16 42

Bias Ceiling Area 
& Walls: 6 -6 -33 26 23 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -13 15 1.0 3.4 425 681

Bias Ceiling Area 
& Walls: 6 -14 14 2.3 2.5 564 681

Average Minimum Maximum

SU Smears: 15 2 -3 14 33

Bias Ceiling Area 
& Walls: 6 1 -3 8 33

Discussion

Conclusion Survey Unit 14BWL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Block Wall

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2) MDC 

(αpm/100cm2)

N
Activity (αpm/100cm2) MDC 

(αpm/100cm2)
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Survey Unit 14BWL02

Description
Appendix A - Page

70
80
87
70
94
97

Average Minimum Maximum Sigma

SU Statics: 15 -11 -33 39 20 42

Bias Ceiling Area 
& Walls: 6 -6 -33 26 23 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required 
scanMDC 

(αpm/100cm2)

SU Scans: 15 -19 20 1.3 3.2 443 780

Bias Ceiling Area 
& Walls: 6 -14 14 2.3 2.5 564 681

Average Minimum Maximum

SU Smears: 15 3 -3 25 33

Bias Ceiling Area 
& Walls: 6 1 -3 8 33

Discussion

Conclusion Survey Unit 14BWL02 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Block Wall

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2) MDC 

(αpm/100cm2)

N
Activity (αpm/100cm2) MDC 

(αpm/100cm2)
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Survey Unit 14CFL01

Description
Appendix A - Page

70
89
90
70
94
95

Average Minimum Maximum Sigma

SU Statics: 15 -3 -32 30 17 42

Bias Ceiling Area 
& Walls: 3 -30 -33 -29 2 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required 
scanMDC 

(αpm/100cm2)

SU Scans: 15 0 50 3.3 2.4 589 681

Bias Ceiling Area 
& Walls: 3 -20 7 2.2 2.1 677 681

Average Minimum Maximum

SU Smears: 15 1 -3 8 33

Bias Ceiling Area 
& Walls: 3 -1 -3 3 33

Discussion

Conclusion Survey Unit 14CFL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2) MDC 

(αpm/100cm2)
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Survey Unit 14CWL01

Description
Appendix A - Page

70
89
92
70
94
97

Average Minimum Maximum Sigma

SU Statics: 14 2 -23 19 14 42

Bias Ceiling Area 
& Walls: 3 -30 -33 -29 2 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 14 -19 20 1.3 2.3 620 681

Bias Ceiling Area 
& Walls: 3 -20 7 2.2 2.1 677 681

Average Minimum Maximum

SU Smears: 15 2 -3 19 33

Bias Ceiling Area 
& Walls: 3 -1 -3 3 33

Discussion

Conclusion Survey Unit 14CWL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Block Wall

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2) MDC 

(αpm/100cm2)
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Survey Unit 14EFL01

Description
Appendix A - Page

70
99

100
70
94
95

Average Minimum Maximum Sigma

SU Statics: 15 6 -20 32 17 42

Bias Statics: 1 -8 75

Duplicates: 15 -2 -28 24 17 75
Bias Ceiling Area 

& Walls: 14 -7 -33 39 20 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average Residence 
Time          (sec)

Actual scanMDC 
(αpm/100cm2)

Required 
scanMDC 

(αpm/100cm2)

SU Scans: 15 -12 142 9.5 1.7 656 681

Bias Ceiling Area 
& Walls: 14 -14 32 2.3 2.6 552 681

Average Minimum Maximum

SU Smears: 15 8 -4 29 33

Bias: 1 -4 33
Bias Ceiling Area 

& Walls: 14 -2 -3 3 33

Discussion

Conclusion Survey Unit 14EFL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 14EFL02

Description
Page

70
99

102
70
94
95

Average Minimum Maximum Sigma

SU Statics: 15 -1 -21 41 19 42

Bias Ceiling Area 
& Walls: 14 -7 -33 39 20 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average Residence 
Time          (sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 17 63 4.2 2.7 523 681

Bias Ceiling Area 
& Walls: 14 -14 32 2.3 2.6 552 681

Average Minimum Maximum

SU Smears: 15 2 -3 14 33

Bias Ceiling Area 
& Walls: 14 -2 -3 3 33

Discussion

Conclusion Survey Unit 14EFL02 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the entire 
Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2) MDC 

(αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 14EFL03

Description
Appendix A - Page

70
99

104
70
94
95

Average Minimum Maximum Sigma

SU Statics: 15 -3 -32 30 17 42

Bias Ceiling Area 
& Walls: 14 -7 -33 39 20 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average Residence 
Time          (sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -16 34 2.3 2.2 648 681

Bias Ceiling Area 
& Walls: 14 -14 32 2.3 2.6 552 681

Average Minimum Maximum

SU Smears: 15 1 -3 19 33

Bias Ceiling Area 
& Walls: 14 -2 -3 3 33

Discussion

Conclusion Survey Unit 14EFL03 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was noted.  
Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the entire 
Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 14EFL04

Description
Appendix A - Page

70
99

106
70
94
95

Average Minimum Maximum Sigma

SU Statics: 15 -10 -32 10 17 42

Bias Ceiling Area 
& Walls: 14 -7 -33 39 20 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 11 100 6.7 2.4 590 780

Bias Ceiling Area 
& Walls: 14 -14 32 2.3 2.6 552 681

Average Minimum Maximum

SU Smears: 15 3 -3 8 33

Bias Ceiling Area 
& Walls: 14 -2 -3 3 33

Discussion

Conclusion Survey Unit 14EFL04 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2) MDC 

(αpm/100cm2)

N
Activity (αpm/100cm2) MDC 

(αpm/100cm2)
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Survey Unit 14EFL05

Description
Appendix A - Page

70
99

108
70
94
95

Average Minimum Maximum Sigma

SU Statics: 15 -14 -32 10 13 42

Bias Ceiling Area 
& Walls: 14 -7 -33 39 20 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average Residence 
Time          (sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -11 100 6.7 3.5 405 801

Bias Ceiling Area 
& Walls: 14 -14 32 2.3 2.6 552 681

Average Minimum Maximum

SU Smears: 15 0 -3 14 33

Bias Ceiling Area 
& Walls: 14 -2 -3 3 33

Discussion

Conclusion Survey Unit 14EFL05 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Concrete Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was noted. 
Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the entire 
Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 14EWL01

Description
Appendix A - Page

70
99

110
70
94
97

Average Minimum Maximum Sigma

SU Statics: 15 2 -23 39 14 42

Bias Ceiling Area 
& Walls: 14 -7 -33 39 20 42

Scans N
Average Activity 

(αpm/100cm2)
Total Area 

Scanned (ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 4 39 2.6 2.4 587 681

Bias Ceiling Area 
& Walls: 14 -14 32 2.3 2.6 552 681

Average Minimum Maximum

SU Smears: 15 1 -3 14 33

Bias Ceiling Area 
& Walls: 14 -2 -3 3 33

Discussion

Conclusion Survey Unit 14EWL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Block Wall

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2) MDC 

(αpm/100cm2)
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Survey Unit 14EWL02

Description
Appendix A - Page

70
99

112
70
94
97

Average Minimum Maximum Sigma

SU Statics: 15 9 -23 39 19 42

Bias Ceiling 
Area & Walls: 14 -7 -33 39 20 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time    

(sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -13 15 1.0 2.3 621 681

Bias Ceiling 
Area & Walls: 14 -14 32 2.3 2.6 552 681

Average Minimum Maximum

SU Smears: 15 -1 -3 8 33

Duplicate: 15 0 -3 8 33

Bias Ceiling 
Area & Walls: 14 -2 -3 3 33

Discussion

Conclusion Survey Unit 14EWL02 satisfied the DCGLw.

Maps & 
Drawings

SURVEY RESULTS 

Block Wall

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

Statics

Smears

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N Activity (αpm/100cm2)
MDC (αpm/100cm2)
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Survey Unit 14EWL03

Description
Appendix A - Page

70
99

114
70
94
97

Average Minimum Maximum Sigma

SU Statics: 15 10 -23 71 25 42

Bias Ceiling Area 
& Walls: 14 -7 -33 39 20 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average Residence 
Time          (sec)

Actual scanMDC 
(αpm/100cm2)

Required 
scanMDC 

(αpm/100cm2)

SU Scans: 15 -11 17 1.1 5.5 261 681

Bias Ceiling Area 
& Walls: 14 -14 32 2.3 2.6 552 681

Average Minimum Maximum

SU Smears: 15 3 -3 14 33

Bias Ceiling Area 
& Walls: 14 -2 -3 3 33

Discussion

Conclusion Survey Unit 14EWL03 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Block Wall

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2) MDC 

(αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit 14EWL04

Description
Appendix A - Page

70
99
116
70
94
97

Average Minimum Maximum Sigma

SU Statics: 15 -3 -23 39 18 42

Bias Ceiling Area 
& Walls: 14 -7 -33 39 20 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average Residence 
Time          (sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -10 20 1.3 4.5 320 801

Bias Ceiling Area 
& Walls: 14 -14 32 2.3 2.6 552 681

Average Minimum Maximum

SU Smears: 15 3 -3 14 33
Bias Ceiling Area 

& Walls: 14 -2 -3 3 33

Discussion

Conclusion Survey Unit 14EWL04 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Block Wall

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was 
noted.  Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the 
entire Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2) MDC 

(αpm/100cm2)

N
Activity (αpm/100cm2)

MDC (αpm/100cm2)
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Survey Unit FHFL01

Description
Appendix A - Page

None
118
118

None
122
122

Average Minimum Maximum Sigma

SU Statics: 15 2 -10 31 12 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average 
Residence Time   

(sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 2 20 1.3 4.4 327 681

Average Minimum Maximum

SU Smears: 15 0 -3 8 33

Bias: 6 -1 -4 12 33

Drains: 4 -1 -3 3 33

Discussion

Conclusion Survey Unit 8AFL01 satisfied the DCGLw.

Maps & 
Drawings

Statics

Smears

SURVEY RESULTS 

Tile Floor

Building Map:
Section Map:
Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was noted. 
Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the entire 
Warehouse Section.  All DQOs were met.

N
Net Activity (αpm/100cm2)

MDC (αpm/100cm2)

N
Activity (αpm/100cm2) MDC 

(αpm/100cm2)
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Survey Unit FHWL01

Description
Appendix A - Page

None
120
120

None
124
124

Average Minimum Maximum Sigma
SU Statics: 15 -4 -16 16 11 42

Scans N
Average Activity 

(αpm/100cm2)

Total Area 
Scanned 

(ft2)

Area 
Scanned per 

Point (ft2)

Average Residence 
Time          (sec)

Actual scanMDC 
(αpm/100cm2)

Required scanMDC 
(αpm/100cm2)

SU Scans: 15 -3 56 3.8 2.7 526 681

Average Minimum Maximum
SU Smears: 15 -1 -3 8 33

Bias Ceiling Area 
& Walls: 3 33

Discussion

Conclusion Survey Unit 8AFL01 satisfied the DCGLw.

Statics

Smears

Wallboard

Building Map:
Section Map:

Maps & 
Drawings

Survey Unit Drawing:
Reference Building Map:
Reference Building Section Map:
Reference Unit Drawing:

No static or smear measurement result exceeded a small fraction of the DCGLw.  No anomalous data was noted.  
Scans did not indicate any elevated areas.  Data reported for "Bias Ceiling Area & Walls" is for the entire 
Warehouse Section.  All DQOs were met.

SURVEY RESULTS 

N Net Activity (αpm/100cm2) MDC 
(αpm/100cm2)

N Activity (αpm/100cm2)
MDC (αpm/100cm2)
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 TUNGSTEN ANALYSES 
            
Contract/Lot Sample ID Type Bulk Wt. %Th % U    Storage Locations 

      (lbs)     Received Repack Shipped  Warehouse Section Bay 

1 A-083 Ferberite 50,124 0.093 0.001 7/20/54 9/3/58 12/7/04 14 E 17 

         14 E 1 

         14 C 9 

         14 A 4 

         14 B 7 
         13 C 47 
         8 A 8 

2 A-084 Ferberite 49,971 0.096 0.001 7/20/54 9/4/58 12/8/04 14 E 17 
         14 E 2 
         14 C 9 
         14 A 4 
         14 B 7 
         13 C 48 
         8 A 8 

3 A-085 Ferberite 50,018 0.090 0.001 7/20/54 9/2/58 12/8/04 14 E 17 
         14 E 1 
         14 C 9 
         14 A 4 
         14 B 7 
         13 C 47 
         8 A 8 
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Contract/Lot Sample ID Type Bulk Wt. %Th % U    Storage Locations  

      (lbs)     Received Repack Shipped  Warehouse Section Bay 

4 A-078 Ferberite 49,919 0.090 0.002 7/20/54 9/3/58 12/8/04 14 E 17 
         14 E 1 
         14 C 9 
         14 E 5 
         14 A 4 
         14 B 7 
         13 C 49 
         8 A 7 

5 A-079 Ferberite 50,044 0.088 0.002 7/20/54 9/2/58 12/8/04 14 E 17 
         14 E 1 
         14 C 9 
         14 E 5 
         14 A 4 
         14 B 7 
         13 C 47 
         8 A 7 

6 A-147 Ferberite 150,360 0.085 0.004 10/12/54 9/22/58 12/9/04 10 B 30 
         10 B 31 
         10 B 32 
         10 B 42 
         10 B 41 
         10 B 71 
         10 B 72 
         12 A 10 
         8 A 6 
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Contract/Lot Sample ID Type Bulk Wt. %Th % U    Storage Locations  

      (lbs)     Received Repack Shipped  Warehouse Section Bay 

2753B A-080 Wolframite 86,730 0.051 0.011 1/21/54 N/A 12/10/04 14 E 21 
         14 E 24 
         14 E 23 
         11 C 42 
         11 C 46 
         13 C 71 
         13 C 72 
         13 C 29 
         13 C 30 
         8 A 8 

2753A A-081 Wolframite 84,378 0.073 0.013 1/21/54 N/A 12/10/04 14 E 21 
         14 E 20 
         14 A 15 
         14 B 18 
         13 C 72 
         13 C 29 
         13 C 30 
         8 A 8 

2628B A-082 Wolframite 70,640 0.058 0.022 11/16/53 N/A 9/29/04 10 B 71 
         10 B 48 

         12 B 16 
         12 B 18 
         13 C 71 
         13 C 29 
         13 C 30 
         8 A 8 
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COLUMBIUM TANTALUM SOURCE MATERIAL ANALYSES 

Lot # Sample ID Th U 
Weight 

(lbs) Received Shipped 
70M B-107 0.027 0.054 21,965 5/17/93 9/11/03
62M B-109 0.067 0.050 22,474 5/17/93 9/11/03
65M B-108 0.021 0.061 22,322 5/18/93 9/11/03
74H B-111 0.010 0.053 9,111 5/18/93 9/11/03
73H B-112 0.015 0.060 9,186 5/18/93 9/11/03
70H B-105 0.007 0.049 14,326 5/19/93 9/11/03
74M B-89 0.049 0.060 22,163 5/19/93 9/11/03
82M B-60 0.021 0.059 23,506 5/20/93 9/11/03
90H B-68 0.012 0.053 14,099 5/20/93 9/11/03
90M B-72 0.023 0.061 11,162 5/20/93 9/11/03
82H B-54 0.012 0.057 10,097 5/24/93 9/11/03
67H B-67 0.018 0.066 13,498 5/24/93 9/11/03
91A B-71 0.006 0.057 12,597 5/24/93 9/11/03
66H B-75 0.008 0.065 7,987 5/24/93 9/11/03
87H B-83 0.007 0.050 5,965 5/26/93 9/11/03
89A B-94 0.005 0.048 2,131 5/26/93 9/11/03
83H B-81 0.006 0.072 5,433 5/26/03 9/11/03
1--50 A-23 0.002 0.057 19,823 5/12/93 10/29/03
9M B-61 0.021 0.059 21,808 5/19/93 10/29/03
4 B-65 0.011 0.048 21,966 5/19/93 10/29/03

24M B-55 0.004 0.054 22,172 5/21/93 10/29/03
14M B-56 0.004 0.048 21,981 5/21/93 10/29/03
12M B-57 0.003 0.055 32,957 5/21/93 10/29/03
22M B-63 0.007 0.050 22,080 5/21/93 10/29/03
11M B-59 0.006 0.060 21,826 5/24/93 10/29/03
15M B-76 0.029 0.039 8,987 5/25/93 10/29/03
15B A-16 0.019 0.039 8,179 5/26/93 10/29/03
79 B-84 0.011 0.072 5,942 5/26/93 10/29/03

23M B-97 0.019 0.039 2,829 5/26/93 10/29/03
DMS-108 A-04 0.003 0.050 10,556 5/5/93 1/27/04

5B B-24 0.029 0.036 13,691 5/5/93 1/27/04
237 A-07 0.015 0.048 7,114 5/10/93 1/27/04
102 A-24 0.006 0.067 56,897 5/10/93 1/27/04

20BM B-22 0.014 0.041 8,991 5/10/93 1/27/04
16M B-27 0.026 0.034 4,230 5/10/93 1/27/04
69H B-35 0.004 0.052 5,693 5/10/93 1/27/04
225 B-38 0.021 0.069 2,480 5/10/93 1/27/04
106 B-52 0.021 0.029 3,908 5/10/93 1/27/04

DMS76A B-115 0.003 0.054 31,152 5/11/93 1/27/04
DMS76B B-116 0.002 0.054 16,540 5/11/93 1/27/04

89 A-27 0.003 0.062 15,677 5/12/93 1/27/04
72HA B-110 0.003 0.047 2,519 5/13/93 1/27/04
19AM B-102 0.013 0.074 2,298 5/19/93 1/27/04

93HOB B-95 0.004 0.057 4,866 5/20/93 1/27/04
6178 A-18 0.027 0.063 15,396 5/25/93 1/27/04
236 A-21 0.042 0.058 8,382 5/25/93 1/27/04

85DH B-70 0.002 0.056 8,647 5/25/93 1/27/04
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COLUMBIUM TANTALUM SOURCE MATERIAL ANALYSES 

Lot # Sample ID Th U 
Weight 

(lbs) Received Shipped 
20DM B-90 0.035 0.041 2,165 5/25/93 1/27/04
G&H B-99 0.002 0.058 2,472 5/26/93 1/27/04
85BH B-93 0.006 0.053 4,174 5/25/03 1/27/04
18H B-30 0.004 0.058 8,893 5/10/93 4/1/04

20AM B-37 0.004 0.093 5,411 5/10/93 2/25/04
79M B-62 0.123 0.060 21,443 5/19/93 2/25/04
15A B-103 0.017 0.090 4,382 5/20/93 2/25/04
75M B-64 0.068 0.061 22,148 5/21/93 2/25/04
5C B-66 0.004 0.092 15,021 5/24/93 2/25/04

21H B-78 0.028 0.069 3,024 5/25/93 2/25/04
25M B-86 0.004 0.095 8,316 5/25/93 2/25/04
2322 A-05 0.026 0.078 2,790 5/26/93 2/25/04
18MA B-79 0.006 0.083 6,381 5/26/93 2/25/04
10M B-82 0.006 0.078 6,647 5/26/93 2/25/04
125 B-26 0.016 0.044 5,435 5/5/93 4/1/04
73 B-51 0.038 0.111 4,368 5/5/93 4/1/04

173 B-14 0.013 0.059 5,365 5/10/93 4/1/04
16H B-17 0.009 0.052 2,858 5/10/93 4/1/04
74 B-19 0.032 0.132 2,181 5/10/93 4/1/04

78H B-40 0.002 0.049 7,251 5/10/93 4/1/04
92AH B-41 0.002 0.052 7,389 5/10/93 4/1/04
92BH B-43 0.006 0.048 2,298 5/10/93 4/1/04
209 B-48 0.018 0.043 6,564 5/10/93 4/1/04
67M B-106 0.020 0.153 13,626 5/14/93 4/1/04

1 A-22 0.002 0.125 2,892 5/18/93 4/1/04
78M B-73 0.017 0.153 12,524 5/19/93 4/1/04
87M B-88 0.046 0.228 13,218 5/19/93 4/1/04
76M B-98 0.028 0.194 2,655 5/19/93 4/1/04
80M B-58 0.025 0.141 18,862 5/20/93 4/1/04
93M B-85 0.016 0.165 7,906 5/20/93 4/1/04
13M B-69 0.024 0.130 17,591 5/24/93 4/1/04
1--63 A-13 0.050 0.401 7,053 5/25/93 4/1/04
81M B-80 0.037 0.274 5,618 5/25/93 4/1/04
80 B-100 0.104 0.231 4,372 5/26/93 4/1/04
85 B-77 0.018 0.157 7,728 5/26/93 4/1/04
75 B-92 0.097 0.172 2,180 5/26/93 4/1/04

115 B-16 0.013 0.049 4,961 5/10/93 6/14/04
235 B-50 0.002 0.064 2,377 5/10/93 6/14/04
15 B-104 0.049 0.092 5,520 5/20/93 6/14/04
14 B-87 0.044 0.097 10,988 5/25/93 6/14/04
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DandD Building Occupancy Scenario 

 
 
 

DandD Version: 2.1.0  
Run Date/Time: 8/19/2005 12:48:52 PM 
Site Name: Binghamton and Somerville  
Description: Reverse Engineering to document 25 mrem /year from estimated DCGL  
FileName:C:\DLA-Proposal\DandD Runs\Th Natural 25 mrem.mcd  

Options:  

Implicit progeny doses NOT included with explicit parent doses  
Nuclide concentrations are NOT distributed among all progeny  
Number of simulations: 10000  
Seed for Random Generation: 8718721  
Averages used for behavioral type parameters  

External Pathway is ON  
Inhalation Pathway is ON  
Secondary Ingestion Pathway is ON  
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Initial Activities:  

Nuclide Area of  
Contamination (m2) Distribution 

Th_Nat UNLIMITED CONSTANT(dpm/100 cm**2) 
Justification for concentration: Estimated value for 25 
mrem/year  

Value 5.85E+00 

Chain Data: 
 
Number of chains: 1 
 
Chain No. 1: Th_Nat 
Nuclides in chain: 12 

Nuclide Chain 
Position 

Half 
Life 

First
Parent

Fractional
Yield 

Second
Parent

Fractional
Yield 

Ingestion 
CEDE 
Factor 
(Sv/Bq) 

Inhalation
CEDE 
Factor 
(Sv/Bq) 

Surface 
Dose Rate 

Factor 
((Sv/d)/(Bq/m2))

15 cm 
Dose Rate 

Factor 
((Sv/d)/(Bq/m3))

232Th 1 5.13E+12     7.38E-07 4.43E-04 4.76E-14 2.40E-16 
228Ra 2 2.10E+03 1 1 0 0 3.88E-07 1.29E-06 0.00E+00 0.00E+00 
228Ac Implicit  2 1   5.85E-10 8.33E-08 8.01E-11 2.38E-12 
228Th 3 6.99E+02 2 1 0 0 1.07E-07 9.23E-05 2.03E-13 3.60E-15 
224Ra 4 3.66E+00 3 1 0 0 9.89E-08 8.53E-07 8.26E-13 2.26E-14 
220Rn Implicit  4 1   0.00E+00 0.00E+00 3.29E-14 9.52E-16 
216Po Implicit  4 1   0.00E+00 0.00E+00 1.43E-15 4.21E-17 
212Pb 5 4.43E-01 4 1 0 0 1.23E-08 4.56E-08 1.23E-11 3.13E-13 
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212Bi Implicit  5 1   2.87E-10 5.83E-09 1.54E-11 4.63E-13 
212Po Implicit  5 0.6407   0.00E+00 0.00E+00 0.00E+00 0.00E+00 
208Tl Implicit  5 0.3593   0.00E+00 0.00E+00 2.58E-10 8.36E-12 
Th_Nat 1 0.00E+00     0.00E+00 0.00E+00 2.58E-10 8.36E-12 

Initial Concentrations: 
Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value  

Nuclide Surface Concentration 
(dpm/100 cm**2) 

232Th 5.85E+00 
228Ra 5.85E+00 
228Ac 5.85E+00 
228Th 5.85E+00 
224Ra 5.85E+00 
220Rn 5.85E+00 
216Po 5.85E+00 
212Pb 5.85E+00 
212Bi 5.85E+00 
212Po 3.75E+00 
208Tl 2.10E+00 

Model Parameters:  
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General Parameters:  
   

Parameter Name Description Distribution 
   

To:Time In Building The time in the building during the 
occupancy period CONSTANT(hr/week) 

Default value used  Value 4.50E+01 

Tto:Occupancy Period The duration of the occupancy exposure 
period CONSTANT(days) 

Default value used  Value 3.65E+02 

Vo:Breathing Rate 
The average volumetric breathing rate 
during building occupancy for an 8-hour 
work day 

CONSTANT(m**3/hr) 

Default value used  Value 1.40E+00 
RFo*:Resuspension 
Factor 

Effective resuspension factor during the 
occupancy period = RFo * Fl DERIVED(1/m) 

Default value used   

GO*:Ingestion Rate 
Effective secondary ingestion transfer rate 
of removable surface activity from building 
surfaces to the mouth during building 
occupancy = GO * Fl 

DERIVED(m**2/hr) 

Default value used   
Tstart:Start Time The start time of the scenario in days CONSTANT(days) 
Default value used  Value 0.00E+00 
Tend:End Time The ending time of the scenario in days CONSTANT(days) 
Default value used  Value 3.65E+02 
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dt:Time Step Size The time step size CONSTANT(days) 
Default value used  Value 3.65E+02 

Pstep:Print Step Size 
The time steps for the history file. Doses 
will be written to the history file every n 
time steps 

CONSTANT(none) 

Default value used  Value 1.00E+00 

AOExt:External Exposure 
Area 

Minimum surface area to which occupant 
is exposed via external radiation during 
occupancy period 

CONSTANT(m**2) 

Default value used  Value 1.00E+01 

AOInh:Inhalation 
Exposure Area 

Minimum surface area to which occupant 
is exposed via inhalation during 
occupancy period 

CONSTANT(m**2) 

Default value used  Value 1.00E+01 

AOIng:Secondary 
Ingestion Exposure Area 

Minimum surface area to which occupant 
is exposed via secondary ingestion during 
occupancy period 

CONSTANT(m**2) 

Default value used  Value 1.00E+01 

AO:Exposure Area Minimum surface area to which occupant 
is exposed during the occupancy period DERIVED(m**2) 

Default value used   

Fl:Loose Fraction Fraction of surface contamination 
available for resuspension and ingestion CONSTANT(none) 

Default value used  Value 1.00E-01 
Rfo:Loose Resuspension 
Factor 

Resuspension factor for loose 
contamination CONTINUOUS LOGARITHMIC(1/m) 

Default value used    
Value Probability
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9.12E-06 0.00E+00 
1.10E-04 7.67E-01 
1.46E-04 9.09E-01 
1.62E-04 9.50E-01 
1.85E-04 9.90E-01 
1.90E-04 1.00E+00 

GO:Loose Ingestion Rate
The secondary ingestion transfer rate of 
loose removable surface activity from 
building surfaces to the mouth during 
building occupancy 

CONSTANT(m**2/hr) 

Default value used  Value 1.10E-04 

Correlation Coefficients: 
   
  None 

Summary Results:  

90.00% of the 10000 calculated TEDE values are < 2.47E+01 mrem/year . 
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 2.44E+01 to 2.50E+01 mrem/year  

Detailed Results: 
Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value  

Concentration at Time of Peak Dose: 
 

Nuclide Surface Concentration 
(dpm/100 cm**2) 
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232Th 5.85E+00 
228Ra 5.85E+00 
228Ac 5.85E+00 
228Th 5.85E+00 
224Ra 5.85E+00 
220Rn 5.85E+00 
216Po 5.85E+00 
212Pb 5.85E+00 
212Bi 5.85E+00 
212Po 3.75E+00 
208Tl 2.10E+00 

Pathway Dose from All Nuclides (mrem) 

All Pathways 
Dose External Inhalation Secondary 

Ingestion 
2.50E+01 1.92E-02 2.49E+01 3.38E-02 

Radionuclide Dose through All Active Pathways (mrem) 

Nuclide All Pathways 
Dose 

232Th 2.06E+01 
228Ra 6.95E-02 
228Ac 1.15E-02 
228Th 4.28E+00 
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224Ra 4.21E-02 
220Rn 3.13E-06 
216Po 1.36E-07 
212Pb 3.59E-03 
212Bi 1.74E-03 
212Po 0.00E+00 
208Tl 8.81E-03 
All Nuclides 2.50E+01 

Dose from Each Nuclide through Each Active Pathway (mrem) 

Nuclide External Inhalation Secondary 
Ingestion 

232Th 4.52E-06 2.05E+01 1.85E-02 
228Ra 0.00E+00 5.98E-02 9.74E-03 
228Ac 7.61E-03 3.86E-03 1.47E-05 
228Th 1.93E-05 4.28E+00 2.69E-03 
224Ra 7.85E-05 3.95E-02 2.48E-03 
220Rn 3.13E-06 0.00E+00 0.00E+00 
216Po 1.36E-07 0.00E+00 0.00E+00 
212Pb 1.17E-03 2.11E-03 3.09E-04 
212Bi 1.46E-03 2.70E-04 7.20E-06 
212Po 0.00E+00 0.00E+00 0.00E+00 
208Tl 8.81E-03 0.00E+00 0.00E+00 
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DandD Building Occupancy Scenario 

 
 
 

DandD Version: 2.1.0  
Run Date/Time: 1/31/2006 1:28:45 PM 
Site Name: Binghamton and Somerville Depots  
Description: Combination of U-235+C and U-238+C at natural uranium concentration ratios.  
 
Demonstration of DCGL for 25 mrem/y  
FileName:C:\DLA\Revision\DCGLs\U-235+C and U-238+C.mcd  

Options:  

Implicit progeny doses NOT included with explicit parent doses  
Nuclide concentrations are NOT distributed among all progeny  
Number of simulations: 10000  
Seed for Random Generation: 8718721  
Averages used for behavioral type parameters  

External Pathway is ON  
Inhalation Pathway is ON  
Secondary Ingestion Pathway is ON  
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Initial Activities:  

Nuclide Area of  
Contamination (m2) Distribution 

235U+C UNLIMITED CONSTANT(dpm/100 cm**2) 
Justification for concentration: Fraction of activity at natural 
value of 0.0234 fraction of total.  

Value 5.56E-01 

238U+C UNLIMITED CONSTANT(dpm/100 cm**2) 
Justification for concentration: Value set per natural 
radioactivity ratio of 0.4883 fraction of total activity.  

Value 1.16E+01 

Chain Data: 
 
Number of chains: 2 
 
Chain No. 1: 235U+C 
Nuclides in chain: 13 

Nuclide Chain 
Position 

Half 
Life 

First
Parent

Fractional
Yield 

Second
Parent

Fractional
Yield 

Ingestion 
CEDE 
Factor 
(Sv/Bq) 

Inhalation
CEDE 
Factor 
(Sv/Bq) 

Surface 
Dose Rate 

Factor 
((Sv/d)/(Bq/m2))

15 cm 
Dose Rate 

Factor 
((Sv/d)/(Bq/m3))

235U+C 1 2.57E+11         
231Th 2 1.06E+00 1 1 0 0 3.65E-10 2.37E-10 1.60E-12 1.68E-14 
231Pa 3 1.20E+07 2 1 0 0 2.86E-06 3.47E-04 3.52E-12 8.30E-14 
227Ac 4 7.95E+03 3 1 0 0 3.80E-06 1.81E-03 1.36E-14 2.26E-16 
223Fr Implicit  4 0.0138   2.33E-09 1.68E-09 4.88E-12 8.74E-14 
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227Th 5 1.87E+01 4 0.9862 0 0 1.03E-08 4.37E-06 8.94E-12 2.29E-13 
223Ra 6 1.14E+01 5 1 4 0.0138 1.78E-07 2.12E-06 1.11E-11 2.67E-13 
219Rn Implicit  6 1   0.00E+00 0.00E+00 4.74E-12 1.33E-13 
215Po Implicit  6 1   0.00E+00 0.00E+00 1.51E-14 4.30E-16 
211Pb Implicit  6 1   1.42E-10 2.35E-09 4.38E-12 1.26E-13 
211Bi Implicit  6 1   0.00E+00 0.00E+00 3.96E-12 1.10E-13 
211Po Implicit  6 0.0028   0.00E+00 0.00E+00 6.57E-13 1.94E-14 
207Tl Implicit  6 0.9972   0.00E+00 0.00E+00 3.25E-13 8.19E-15 

 
Chain No. 2: 238U+C 
Nuclides in chain: 16 

Nuclide Chain 
Position 

Half 
Life 

First
Parent

Fractional
Yield 

Second
Parent

Fractional
Yield 

Ingestion 
CEDE 
Factor 
(Sv/Bq) 

Inhalation
CEDE 
Factor 
(Sv/Bq) 

Surface 
Dose Rate 

Factor 
((Sv/d)/(Bq/m2))

15 cm 
Dose Rate 

Factor 
((Sv/d)/(Bq/m3))

238U+C 1 1.63E+12         
234Th 2 2.41E+01 1 1 0 0 3.69E-09 9.47E-09 7.18E-13 1.12E-14 
234mPa Implicit  2 0.998   0.00E+00 0.00E+00 1.32E-12 3.62E-14 
234Pa Implicit  2 0.002 0 0.0013 5.84E-10 2.20E-10 1.59E-10 4.65E-12 
234U 3 8.93E+07 2 1 0 0 7.66E-08 3.58E-05 6.46E-14 1.85E-16 
230Th 4 2.81E+07 3 1 0 0 1.48E-07 8.80E-05 6.48E-14 5.52E-16 
226Ra 5 5.84E+05 4 1 0 0 3.58E-07 2.32E-06 5.56E-13 1.42E-14 
222Rn 6 3.82E+00 5 1 0 0 0.00E+00 0.00E+00 3.41E-14 9.81E-16 
218Po Implicit  6 1   0.00E+00 0.00E+00 7.67E-16 2.27E-17 
214Pb Implicit  6 0.9998   1.69E-10 2.11E-09 2.10E-11 5.78E-13 

Appendix G- Miscellaneous

G-18



218At Implicit  6 0.0002   0.00E+00 0.00E+00 0.00E+00 0.00E+00 
214Bi Implicit  6 1   7.64E-11 1.78E-09 1.22E-10 3.77E-12 
214Po Implicit  6 0.9998   0.00E+00 0.00E+00 7.02E-15 2.07E-16 
210Pb 7 8.15E+03 6 1 0 0 1.45E-06 3.67E-06 2.14E-13 1.13E-15 
210Bi 8 5.01E+00 7 1 0 0 1.73E-09 5.29E-08 9.06E-14 1.61E-15 
210Po 9 1.38E+02 8 1 0 0 5.14E-07 2.54E-06 7.16E-16 2.11E-17 

Initial Concentrations: 
Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value  

Nuclide Surface Concentration 
(dpm/100 cm**2) 

235U 5.56E-01 
231Th 5.56E-01 
231Pa 5.56E-01 
227Ac 5.56E-01 
223Fr 7.67E-03 
227Th 5.48E-01 
223Ra 5.56E-01 
219Rn 5.56E-01 
215Po 5.56E-01 
211Pb 5.56E-01 
211Bi 5.56E-01 
211Po 1.56E-03 
207Tl 5.54E-01 

Appendix G- Miscellaneous

G-19



238U 1.16E+01 
234Th 1.16E+01 
234mPa 1.16E+01 
234Pa 2.32E-02 
234U 1.16E+01 
230Th 1.16E+01 
226Ra 1.16E+01 
222Rn 1.16E+01 
218Po 1.16E+01 
214Pb 1.16E+01 
218At 2.32E-03 
214Bi 1.16E+01 
214Po 1.16E+01 
210Pb 1.16E+01 
210Bi 1.16E+01 
210Po 1.16E+01 

Model Parameters:  

General Parameters:  
   

Parameter Name Description Distribution 
   

To:Time In Building The time in the building during the CONSTANT(hr/week) 
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occupancy period 
Default value used  Value 4.50E+01 

Tto:Occupancy Period The duration of the occupancy exposure 
period CONSTANT(days) 

Default value used  Value 3.65E+02 

Vo:Breathing Rate 
The average volumetric breathing rate 
during building occupancy for an 8-hour 
work day 

CONSTANT(m**3/hr) 

Default value used  Value 1.40E+00 
RFo*:Resuspension 
Factor 

Effective resuspension factor during the 
occupancy period = RFo * Fl DERIVED(1/m) 

Default value used   

GO*:Ingestion Rate 
Effective secondary ingestion transfer rate 
of removable surface activity from building 
surfaces to the mouth during building 
occupancy = GO * Fl 

DERIVED(m**2/hr) 

Default value used   
Tstart:Start Time The start time of the scenario in days CONSTANT(days) 
Default value used  Value 0.00E+00 
Tend:End Time The ending time of the scenario in days CONSTANT(days) 
Default value used  Value 3.65E+02 
dt:Time Step Size The time step size CONSTANT(days) 
Default value used  Value 3.65E+02 

Pstep:Print Step Size 
The time steps for the history file. Doses 
will be written to the history file every n 
time steps 

CONSTANT(none) 

Default value used  Value 1.00E+00 
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AOExt:External Exposure 
Area 

Minimum surface area to which occupant 
is exposed via external radiation during 
occupancy period 

CONSTANT(m**2) 

Default value used  Value 1.00E+01 

AOInh:Inhalation 
Exposure Area 

Minimum surface area to which occupant 
is exposed via inhalation during 
occupancy period 

CONSTANT(m**2) 

Default value used  Value 1.00E+01 

AOIng:Secondary 
Ingestion Exposure Area 

Minimum surface area to which occupant 
is exposed via secondary ingestion during 
occupancy period 

CONSTANT(m**2) 

Default value used  Value 1.00E+01 

AO:Exposure Area Minimum surface area to which occupant 
is exposed during the occupancy period DERIVED(m**2) 

Default value used   

Fl:Loose Fraction Fraction of surface contamination 
available for resuspension and ingestion CONSTANT(none) 

Default value used  Value 1.00E-01 
Rfo:Loose Resuspension 
Factor 

Resuspension factor for loose 
contamination CONTINUOUS LOGARITHMIC(1/m) 

Default value used    
Value Probability
9.12E-06 0.00E+00 
1.10E-04 7.67E-01 
1.46E-04 9.09E-01 
1.62E-04 9.50E-01 
1.85E-04 9.90E-01 
1.90E-04 1.00E+00 

GO:Loose Ingestion Rate The secondary ingestion transfer rate of CONSTANT(m**2/hr) 
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loose removable surface activity from 
building surfaces to the mouth during 
building occupancy 

Default value used  Value 1.10E-04 

Correlation Coefficients: 
   
  None 

Summary Results:  

90.00% of the 10000 calculated TEDE values are < 2.47E+01 mrem/year . 
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 2.44E+01 to 2.50E+01 mrem/year  

Detailed Results: 
Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value  

Concentration at Time of Peak Dose: 
 

Nuclide Surface Concentration 
(dpm/100 cm**2) 

235U 5.56E-01 
231Th 5.56E-01 
231Pa 5.56E-01 
227Ac 5.56E-01 
223Fr 7.67E-03 
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227Th 5.48E-01 
223Ra 5.56E-01 
219Rn 5.56E-01 
215Po 5.56E-01 
211Pb 5.56E-01 
211Bi 5.56E-01 
211Po 1.56E-03 
207Tl 5.54E-01 
238U 1.16E+01 
234Th 1.16E+01 
234mPa 1.16E+01 
234Pa 2.32E-02 
234U 1.16E+01 
230Th 1.16E+01 
226Ra 1.16E+01 
222Rn 1.16E+01 
218Po 1.16E+01 
214Pb 1.16E+01 
218At 2.32E-03 
214Bi 1.16E+01 
214Po 1.16E+01 
210Pb 1.16E+01 
210Bi 1.16E+01 
210Po 1.16E+01 
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Pathway Dose from All Nuclides (mrem) 

All Pathways 
Dose External Inhalation Secondary 

Ingestion 
2.50E+01 2.81E-02 2.48E+01 1.47E-01 

Radionuclide Dose through All Active Pathways (mrem) 

Nuclide All Pathways 
Dose 

235U 1.47E-01 
231Th 1.64E-05 
231Pa 1.54E+00 
227Ac 7.98E+00 
223Fr 7.87E-07 
227Th 1.91E-02 
223Ra 9.86E-03 
219Rn 4.28E-05 
215Po 1.36E-07 
211Pb 5.03E-05 
211Bi 3.58E-05 
211Po 1.66E-08 
207Tl 2.93E-06 
238U 2.94E+00 
234Th 1.19E-03 
234mPa 2.48E-04 
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234Pa 6.00E-05 
234U 3.29E+00 
230Th 8.10E+00 
226Ra 2.31E-01 
222Rn 6.43E-06 
218Po 1.45E-07 
214Pb 4.16E-03 
218At 0.00E+00 
214Bi 2.32E-02 
214Po 1.32E-06 
210Pb 4.10E-01 
210Bi 4.97E-03 
210Po 2.59E-01 
All Nuclides 2.50E+01 

Dose from Each Nuclide through Each Active Pathway (mrem) 

Nuclide External Inhalation Secondary 
Ingestion 

235U 1.16E-04 1.46E-01 1.72E-04 
231Th 1.45E-05 1.04E-06 8.71E-07 
231Pa 3.18E-05 1.53E+00 6.82E-03 
227Ac 1.23E-07 7.97E+00 9.07E-03 
223Fr 6.08E-07 1.02E-07 7.67E-08 
227Th 7.97E-05 1.90E-02 2.42E-05 
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223Ra 1.00E-04 9.34E-03 4.25E-04 
219Rn 4.28E-05 0.00E+00 0.00E+00 
215Po 1.36E-07 0.00E+00 0.00E+00 
211Pb 3.96E-05 1.04E-05 3.39E-07 
211Bi 3.58E-05 0.00E+00 0.00E+00 
211Po 1.66E-08 0.00E+00 0.00E+00 
207Tl 2.93E-06 0.00E+00 0.00E+00 
238U 8.97E-06 2.94E+00 3.42E-03 
234Th 1.35E-04 8.70E-04 1.84E-04 
234mPa 2.48E-04 0.00E+00 0.00E+00 
234Pa 5.99E-05 4.04E-08 5.81E-08 
234U 1.22E-05 3.29E+00 3.81E-03 
230Th 1.22E-05 8.09E+00 7.37E-03 
226Ra 1.05E-04 2.13E-01 1.78E-02 
222Rn 6.43E-06 0.00E+00 0.00E+00 
218Po 1.45E-07 0.00E+00 0.00E+00 
214Pb 3.96E-03 1.94E-04 8.41E-06 
218At 0.00E+00 0.00E+00 0.00E+00 
214Bi 2.30E-02 1.64E-04 3.80E-06 
214Po 1.32E-06 0.00E+00 0.00E+00 
210Pb 4.03E-05 3.37E-01 7.22E-02 
210Bi 1.71E-05 4.86E-03 8.61E-05 
210Po 1.35E-07 2.33E-01 2.56E-02 
 

Appendix G- Miscellaneous

G-27



Appendix G- Miscellaneous

G-28



Appendix G- Miscellaneous

G-29



Appendix G- Miscellaneous

G-30



Appendix G- Miscellaneous

G-31



Appendix G- Miscellaneous

G-32



Appendix G- Miscellaneous

G-33


	Bing FSSR- Final.pdf
	Appendix A Drawings.pdf
	0 Appendix A Cover.pdf
	0 TOC.pdf
	0 TOC 2.pdf
	8.pdf
	8AFL01.pdf
	8AFL01A.pdf
	8AWL01.pdf
	Page-1�

	8AWL01A.pdf
	8BFL01.pdf
	8BFL01A.PDF
	8BWL01.pdf
	8BWL01A.pdf
	8BWL02.pdf
	8BWL02A.pdf
	10.pdf
	10A.pdf
	10AFL01.pdf
	10AFL01A.pdf
	10AWL01.pdf
	10AWL01A.pdf
	10AWL02.pdf
	Page-1�

	10AWL02A.pdf
	10B.pdf
	10BFL01.pdf
	10BFL01A.pdf
	10BFL02.pdf
	10BFL02A.PDF
	10BFL03.pdf
	10BFL03A.pdf
	10BWL01.pdf
	Page-1�

	10BWL01A.pdf
	11.pdf
	11C.pdf
	11CFL01.pdf
	11CFL01A.pdf
	11CFL02.pdf
	11CFL02A.pdf
	11CWL01.pdf
	Page-1�

	11CWL01A.pdf
	11D.pdf
	11DFL01.pdf
	11DFL01A.pdf
	11DWL01.pdf
	11DWL01A.pdf
	12.pdf
	12A.pdf
	12AFL01.pdf
	12AFL01A.pdf
	12AWL01.pdf
	12AWL01A.pdf
	12B.pdf
	12BFL01.pdf
	12BFL02.pdf
	12BFL02A.pdf
	12BWL01.pdf
	12BWL01A.PDF
	12FL01A.pdf
	13.pdf
	13C.pdf
	13CFL01.pdf
	13CFL01A.pdf
	13CFL02.pdf
	13CFL02A.pdf
	13CFL03.pdf
	13CFL03A.pdf
	13CWL01.pdf
	Page-1�

	13CWL01A.PDF
	13CWL02.pdf
	Page-1�

	13CWL02A.PDF
	14.pdf
	14A.pdf
	14AFL01.pdf
	14AFL01A.pdf
	14AFL02.pdf
	14AFL02A.pdf
	14AWL01.pdf
	14AWL01A.PDF
	14AWL02.pdf
	Page-1�

	14AWL02A.PDF
	14B.pdf
	14BFL01.pdf
	14BFL01A.pdf
	14BFL02.pdf
	14BFL02A.pdf
	14BWL01.pdf
	14BWL01A.PDF
	14BWL02.pdf
	14BWL02A.PDF
	14C.pdf
	14CFL01.pdf
	14CFL01A .pdf
	14CWL01.pdf
	Page-1�

	14CWL01A.pdf
	14D.pdf
	14DFL01.pdf
	14DFL01A.pdf
	14DWL01.pdf
	14DWL01A.pdf
	14E.pdf
	14EFL01.pdf
	14EFL01A.pdf
	14EFL02.pdf
	14EFL02A.pdf
	14EFL03.pdf
	14EFL03A.pdf
	14EFL04.pdf
	14EFL04A.pdf
	14EFL05.pdf
	14EFL05A.pdf
	14EWL01.pdf
	14EWL01A.pdf
	14EWL02.pdf
	14EWL02A.pdf
	14EWL03.pdf
	14EWL03A.pdf
	14EWL04.pdf
	Page-1�

	14EWL04A.pdf
	FHFL01.pdf
	FHFL01A.pdf
	FHFL02.pdf
	FHFL02A.pdf
	FHWL01.pdf
	Page-1�

	FHWL01A.pdf
	FHWL02.pdf
	FHWL02A.pdf

	Appendix B Statics.pdf
	Appendix B Cover.pdf
	Statics TOC.pdf
	Bing Statics Rev 8.pdf

	Appendix C Scans.pdf
	Appendix C Cover.pdf
	Scan Summary R1.pdf
	TOC
	Area
	Results
	Summary
	8AFL01
	8AWL01
	10BFL01-C
	10BFL01
	10BFL02
	10BFL03
	10BWL01
	11CFL01
	11CFL02
	11CWL01
	11DFL01
	11DWL01
	12AFL01
	12AWL01
	12BFL01
	12BFL02
	12BWL01
	13CFL01
	13CFL02
	13CFL03
	13CWL01
	13CWL02
	14AFL01
	14AFL02
	14AWL01
	14AWL02
	14BFL01
	14BFL02
	14BWL01
	14BWL02
	14CFL01
	14CWL01
	14EFL01
	14EFL02
	14EFL03
	14EFL04
	14EFL05
	14EWL01
	14EWL02
	14EWL03
	14EWL04
	FHFL01
	FHWL01


	Appendix D Smears.pdf
	Appendix D Cover.pdf
	Smears.pdf

	Appendix E Bias Dups.pdf
	Binder2.pdf
	Appendix E Cover.pdf
	Appendix E TOC.pdf
	Bing Static OH and Ceiling Bias.pdf
	235489
	235487
	Summary
	8A
	10B
	11C
	11D
	12A
	12B
	13C
	14A
	14B
	14C
	14E
	487 Upper - wood
	487 Upper -wood (cont)
	487 Upper - Block
	487 Upper - Brick
	487 Upper - Drywall
	489 Upper 8 - concrete
	489 Upper 8 - block
	489 Upper -Metal
	489 Upper - block

	Scan OH and UW Bias.pdf
	Scan Requirements
	Summary
	8A
	10B 
	11C
	11D
	12A 
	12B
	13C
	14A
	14B
	14C
	14E

	Bing Static Bias and Dup.pdf
	Summary
	 Bias Static 8AFL01
	Dup Static 10BFL02
	Bias Static 11CFL01
	Dup Static 11CFL01
	Bias Static 11DFL01
	Dup Static 11DFL01
	Bias Static 14EFL01
	Dup Static 14EFL01
	Bias Static FHFL01

	10BFL01 Dup Smear.pdf
	11CFL01 Smear.pdf
	11DFL01 Dup Smear.pdf
	14EFL01 Smear.pdf
	14EWL02 Dup Smear.pdf
	FHFL01 Smear.pdf

	Bing Smear OH, Ceiling, Drain Bias.pdf
	Eff 7-17-06
	Summary
	8A
	10B
	11C
	WH11D-drains
	12A
	WH12A-drains
	12B
	WH 13
	14A
	14B
	14C
	14E
	FH drains
	Sheet1
	Biased Smears


	Appendix F Conclusions.pdf
	Appendix F Cover.pdf
	Appendix F TOC .pdf
	Conclusion.pdf

	Appendix G Miscellaneous.pdf
	Appendix G Cover.pdf
	Appendix G TOC.pdf
	Appendix G Miscellaneous.pdf
	Lot Analysis.pdf
	DandD Th Run.pdf
	DandD U Run.pdf
	STC-133.pdf





