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Materials Licensing Branch Chief 
U.S. Nuclear Regulatory Commission 
Region I11 
2443 Warrenville Road STE 2 10 
Lisle, Illinois 60532-4352 

Environmental Health and Safety 

One University Boulevard 
Saint Louis, MO 63121-4499 

Telephone: 314-516-6363 
3 14-516-6362 

September 10,2010 

Dear Sir or Ma’am, 

The following is a request to amend the radioactive material license belonging to The Curators of the 
University of Missouri at the St. Louis Campus. The license number is 24-00513-38, amendment 
number 25, having the expiration date of January 3 1, 20 13. 

1) Please amend license condition 12A. and add the following authorized user for Phosphorus-32 and 
Sulpher-3 5 usage: 

a) Mindy Steiniger, Ph.D. Attachment 1 contains the “Application for Licensed Possession and Use 
of Radioactive Sources” with the University including relevant training and experience to the 
above materials. Maximum possession limits for this authorized user are 10 mCi for P-32 and 10 
mCi for S-35. The purpose of this material is to construct radiolabeled probes for the detection of 
specific DNAs and RNAs and to radioactively label in-vitro proteins. 

b) The proposed radioactive materials usage and storage area is in the Research Building, 
laboratory R423. This laboratory was previously authorized for radioactive materials use under 
Colin MacDiarmid whom is no longer with the University. 

2) Please amend license condition 12A and delete the following Authorized User who is no longer 
associated with the University of Missouri - St. Louis or no longer using licensed materials. 

a) Colin MacDiarmid, Ph.D. 

3) Please amend the Radioactive Materials Use Areas In Science Complex Chart described in the 
License Application Item 9 dated February 28, 1992, the Facsimile dated January 15,2003, and the 
application dated February 10, 2009 to match the attached chart (Attachment 2). 

a) Remove laboratories R-430. Close-out surveys dated November 24,2009 (See Attachment 3 
titled “Final Status Survey Report of Laboratory R-430”). 

b) Change the “Person Responsible” for laboratory R-423 from Colin MacDiarmid to Mindy 
Steiniger. 

an equal opportunity institution 



Respectfully, 

Steven D. Struck 
Radiation Safety Officer 
University of Missouri - St. Louis 
(3 14)5 16-6362 phone 
(3 14)5 16-6309 fax 

Attachment 1 “Application for Licensed Possession and Use of Radioactive Sources”. 

Attachment 2 “Radioactive Materials Use Areas In Science Complex”. 

Attachment 3 “Final Status Survey Report of Laboratory R-430” 

an equal opportunity institution 



University of Missouri - St. Louis 
APPLICATION FOR LICENSED POSSESSION AND USE OF RADIOACTIVE 

SOURCES 

1. Name of Applicant 
Mindy Steiniger 

- Please Complete Ail 3 Pages - 
2. Date of Application 3. Department of use 
8-27- 10 Biology 

I I 
4. Building, Room and Telephone Number (For 
Communication) 
424 Research, 3 14-5 16-70 13 
6. Sources To Be Used 
32P, 35s 

9. Proposed Use and Plan of Investigation 

5 .  Location(s) of Use and Storage 
423 Research 

7. Form Required 
32P-nucleotides 
35S-amino acids 

8. Requested Possession Limit 
3 2 ~ -  1 ~ m c i  
3 5 ~ -  1 ~ m c i  

The radioactive materids applied for will be used to (1) construct radiolabeled probes for the detection of 
specific DNAs and RNAs, or (2) to radioactively label in vitro transcribed and translated proteins. 

10. Plan of Personnel Monitoring and Radiation Protection 
A hand-held GM counter, film badges and swipe tests will be used to monitor personnel, workspace and 
containers. 

11. Plan for Disposing of Radioactive Wastes 
Solid and liquid waste will be stored in separate, appropriately labeled containers located within the licensed 
area. Disposal protocols will follow the specifics of Section 4 of the “Handbook of Radiological Operations” 
regarding disposal through the RSO contractor. 

12. Health Physics Evaluation 

Date Received: 

13. Campus Review 

Signature (Date): 

Signature (Date): 

14. Signatures 

Applicant 

Department Chairperson 



University of Missouri - St. Louis 
TWINNING AND EXPERIENCE OF APPLICANT 

Applicant 
Mindy Steiniger 

Training 
On the Job Formal 

Type of Training Wbere Trained Cheek One Course 
Yes No Yes No 

Duration of 
Training 

University of Wisconsin-Madison 4 h course 
online course x x  

4 h course 

A. and Practices Of University of North Carolina-Chapel Hill 
radiation protection 

University of Wisconsin-Madison 
online course x x  B. measurement University of North Carolina-Chapel Hill 

techniques and instruments 

University of Wisconsin-Madison 4 h course 
C. Mathematics basics to University of North Carolina-Chapel Hill online course x x  

University of North Carolina-Chapel Hill online course x x  

measurement of radioactivity 

University of Wisconsin-Madison 4 h course 
D. Biological effects of 
radiation 

Experience With Radiation Sources: (Actual use or equivalent experience) 

Source 

32P 
32P 
35s 

Quantity 

lOmCi 
1 OmCi 
lOmCi 

Where Gained 

University of Wisconsin-Madison 
University of North Carolina-Chapel Hill 
University of North Carolina-Chapel Hill 

Duration Type of Use 
1997-1998 Actual use 
2006-2010 Actual use 
2006-201 0 Actual use 

I 

Description of Equipment and Facilities for Radiation Safety 
Radiation Detection Instruments: (Use supplemental sheets if necessary) 

Window Use 
Thickness (Monitoring, Surveying, 

Wm. B. Johnson & Assoc. Model 1 a, $9 Y 0-20 1.4-2.0 Monitoring, Surveying 
GSM 1 lOGP 

Packard TRI-CAM 1600CA Liquid 1 a9 $ 9  Y Monitoring, Surveying 
Scintillation Counter 

Type of instrument Number Radiation Sensitivity Range 

(-1 (mg/cm2) Measuring) (Including make and model number of each) Available Detected 

Method, frequency, and standards used in calibrating instruments listed above: 

Calibration will be performed by Health Physics or licensed companies. 

Special factilities: 
Shield and storage containers in the laboratory are of 3/8” acrylic 
S401 -contains a liquid scintillation counter 
There is a h m e  hood in R423 for radioactive use. 



Applicant Building Room 
Mindy Steiniger df#6 Research 

4 2-3 
Sketch laboratory facilities and show storage, fume hoods, sinks, refrigerators, and other pertinent equipment: 



Environmental Health and Safety 

One University Boulevard 
Saint Louis, MO 63121-4499 

Telephone: 3 14-5 16-6363 
31 4-51 6-6362 

Date: September 10, 2010 

Attachment 2 
University of Missouri - St. Louis 
License amendment 25 

Radioactive Materials Use Areas In Science Complex 1 
Person Responsible Intended Use 

I R335/7/9 I Wang Individual 

I R420 1 Schech ter I Individual I 
1 R423 I Steiniger Individual I 

R438 Thiel Individual 

S302 Spingola Individual 

S402 Olivas Individual 

s455 Thiel Common 

Common Regular use by Kellogg, Parker 
Thiel and Wang s457 Thiel 

1 s459 I Thiel I Common I 
I S467 I Thiel Common 

I M315 I Dupureur Individual 

an equal opportunity institution 



Final Status Survey Report of 
Laboratory R-430 

University of Missouri St. Louis (UMSL) 
Radiation Safety Program 

November 24,2009 

Prepared by: 

Reviewed by: 

Approved by: 

Prepared by 
Science Applications International Corp. (SAIC) 

842 1 St. John Industrial Dr. 
St. Louis, MO 63 114 

Under contract # W08-TS-0 10, Task Order #4 

e 



Final Status Survey Report of hboratory R-430 

TABLE OF CONTENTS 

LIST OF TABLES ......... ...................................................................................................... ........... i 
LIST OF APPENDICES ................................................................................................................ i 
EXECUTIVE SUMMARY .... ........ . ....... ............. , ............ .............. .... ............... ..... ....... ........ES-l 
1.0 
2.0 

3.0 
4.0 
5.0 

6.0 

INTRODUCTION .................................................... ,,. ................ ............ , .... ....... ....... ....... 1 
BACKGROUND .......................................................................... ........ ...... . .......... ..." ....... ... 1 
SUMMARY OF SURVEY APPROACH ..................................................... ......." .......... 1 
SURVEY RESULTS .............. ............... ......................... .... .... .... ................................... ... 3 
CONCLUSIONS AND RECOMMENDATIONS ........................ .. ................................. 3 
REFERENCES .................................................................................. , ...... .......................... 3 

LIST OF TABLES 

Table 1. Radionuclide Contaminant of Concern ............................ ......... ...... . ......... I .......... ...- ..... .... 1 
Table 2. Acceptable Screening Level for Unconditional Release ._......................... , ....................... 2 

LIST OF APPENDICES 

Appendix A: History of Laboratory R-430 
Appendix B: Survey instrument Calibration and Quality Control Information 
Appendix C: Laboratory RadioIogical Survey Forms, Maps, and Calculations 



Find Status Survey Report of Laboratory R-430 

EXECUTIVE SUMMARY 

This report presents the results of a final status survey performed in laboratory room R-430 at the 
University of Missouri - St. Louis campus. All elements of the survey approach described in 
Section 3.0 were completed satisfactorily. No indications of residual radioactive materials from 
licensed activities were detected in the laboratory room R-430; therefore the room can be 
released for unrestricted use. 

ES-1 
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Final Status Survey Report of Laboratory R-430 

1.0 INTRODUCTION 

This report presents the results of the survey performed in laboratory R-430 at the University of 
Missouri - St. Louis campus (UMSL). The final status survey was requested by the UMSL 
Radiation Safety Officer (RSO). Radiological survey information was collected to confirm that 
residual radioactive material from licensed activities present inside laboratory R-430 was less 
than the acceptable screening levels. The primary radiological contaminants of concern (COCs) 
are listed in Table 1. Radiological survey instrumentation was selected to maximize the ability to 
detect the gamma emissions from any Cobalt-57 (Co-57) that could be present. Co-57 decays by 
electron capture. During electron capture, a beta emission does not always take place. 
Sometimes, the energy is absorbed by the nucleus. A liquid scintillation counter was used to 
detect removable Co-57. A MARSSIM (Multiagency Radiation Survey and Site Investigation 
Manual) Class 2 Survey Approach was applied to the laboratory. 

Table 1. Radionuclide Contaminant of Concern 

r Half-life Tenth Half-life Principal Radiation Radionuclide 
--_I_ 

Electron Capture 
(122 keV.136keV) CO-57 27 1 .S days 7.5 years I 

2.0 BACKGROUND 

The use of the unsealed radionuclide Co-57 had been previously authorized in the laboratory R- 
430 under the UMSL US Nuclear Regulatory Commission (NRC) radioactive materials license 
in the recent past. 

In October of 2009, the current UMSL RSO requested that a survey be performed to verify that 
no residual licensed radioactive material in excess of the screening limits provided in Table 2 are 
detected in laboratory R-430. 

Laboratory R-430 
Laboratory R-430 is located in the Research Building and is approximately 7 m2. The room is 
approximateIy 12’ X 6’. The laboratory is a research room with cabinets on both sides. There is 
a fume hood as well as a sink in the room. A history of usage is attached in Appendix A. 

3.0 SUMMARY OF SURVEY APPROACH 

The NRC pre-established screening criteria for license termination will be used for the purpose 
of removing the laboratory from the UMSL NRC License. One of the acceptable screening tools 
described in NUREG 1727, Appendix C, Section 2.3.3 was used for a screening analysis. The 
“Screening Values of Common Radionuclides for Building-Surface Contamination Levels,” as 
defined in NUREG 5512 Volume 3, lists “Decommissioning and Demolition (DAD) Screening 
Values.” The screening level Derived Concentration Guideline Level (DCGL) specified 
represented the 90th percentile of the output dose distribution equivalent to 25 mredyr  for Co- 
57. The NRC staff acknowledged that there are several areas in which modeling used to develop 
screening leveI DCGL was overly conservative. One such area is in the selection of resuspension 
factors. Consequently, NRC issued guidance in “Re-Evaluation of the Indoor Resuspension 
Factor for the Screening Analysis of the Building Occupancy Scenario for NRC‘s License 
Termination RuEe - Dra3 Report” (NUREG-1720) which recommends a resuspension factor of 1 
x lov6 me*. SAIC recalculated Co-57 screening level DCGL using D&D Version 2.1 with the 
only change being the modification of the value of the resuspension factor to the recommended 

I 



Final Status Survey Report of Laboratory R-430 

value of 1 x loe6 m-’, Using a 95 percent confidence level, this change resulted in derivation of 
the screening level DCGL as specified in Table 2. 

Table 2. Acceptable Screening Level for Unconditional Release 

Acceptable Screening Level DCGL Radionuclide Symbol (dpm/100 cm’) 

Cobalt-57 CO-57 2.3E+05 

A SAIC health physics technician (KFT) set-up, tested, and performed quality control checks on 
radiologica1 instrumentation using an UMSL radioactive check sources in the S-44 instrument 
calibration lab. Background measurements were taken in an adjacent laboratory with identical 
contents. The UMSL Liquid Scintillation Counter was set up by the UMSL RSO to detect the 
Co-57 gamma energy of 122 keV and 136 keV, 
After arriving at the UMSL campus, a SAIC health physics technician (HPT) obtained a Cesium- 
137 (Cs-137) check source from the UMSL RSO and used that check source to verify the 
response of the survey instrument to Cs-137. The Cs-137 was used as a check source for initial 
check due to the energy of the source and the energy response curve for the instrumentation 
compared to the response of the instrument to Co-57. Refer to Appendix B for the energy 
response curve for the Ludlum 4-10. 

The laboratory was surveyed in accordance with guidance from MARSSIM. A background 
reference area was selected to use in a preliminary MARSSIM survey. The preliminary 
MARSSIM survey of the background reference area resulted in a total number of 8 systematic 
samples for each class 2 area. This number was increased to 10 to ensure compliance with 
MARSSIM (SAIC 2008). For laboratory R-430, a MARSSIM Class 2 grid was placed over the 
area. Each systematic sample had a static measurement as well as a removable (e .g . ,  “smear”). 
The static counts were able to detect the presence of Co-57. Smear samples were taken at each 
location to detect removable contamination. The smear samples were collected by the SAIC 
HPT, and then counted on a UMSL liquid scintillation counter by the RSO. The efficiency of 
the UMSL liquid scintillation counter was 71% for Co-57. This efficiency was used to calculate 
the removable activity of Co-57. 

Laboratory R-430 was scanned with a Ludlurn 4 - 1 0  NaI Detector. Based on the energy 
response curve of the instrument compared to the COC, it was determined that the 
instrumentation selected was adequate to detect Co-57. Refer to Appendix C for instrument 
information. The efficiency of the NaI Detector for (20-57 is approximately 78% (PKRD 1995) 

Laboratory R-430 
Ventilation screens and ducting were not within the scope of the survey effort. Horizontal and 
vertical surfaces above 6 feet in height were not within the scope of the survey. A 100% scan 
was performed on accessible areas on the floor and walls in the laboratory. Surveying 
concentrated on areas most likely to have contamination present. 
The area was cleaned of all debris. The floor and walls were surveyed to a height of six feet. A 
100% scan was performed in the areas most likely to have contamination present. The areas 
surveyed included all of the cabinets, sink, hood, floor, walls and horizontal surfaces. 
Survey results were recorded on standard SAIC forms as provided in health physics procedure 
H€’-11, “Radiological Monitoring”. The survey forms included a sketch of the  laboratory and 
indicated the areas surveyed. 

2 
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4.0 SURVEY RESULTS 

Survey forms, associated survey maps, and instrument minimum detectable concentration 
calculations are provided in Appendix C to this report. 

Ail scans of accessible areas were below the screening limit. The scan of the accessible surfaces 
resulted in zero areas of elevated activity. Therefore, there were no biased measurements 
collected. 

A total of 10 smear samples were collected from laboratory R-430 systematic locations. Due to 
the screening level for Co-57 in Table 2, i t  was assumed that the fraction of removable surface 
contamination is equal to 0.1. If the removable Co-57 results are multiplied by 10, the results are 
still below the acceptable screening level for Co-57 listed in Table 2. 

5.0 CONCLUSIONS AND RECOMMENDATIONS 

No unusual readings were obtained during scanning surveys. All removable contamination 
(smear) survey results were below the screening IeveI of Co-57. Based on the area surveyed there 
is no contamination of Co-57 above the screening level DCGL listed in Table 2. The UMSL 
RSO may use this information to remove Laboratory R-430 from the NRC License (via license 
amendment request). 

6.0 REFERENCES 

NRC 2006 U.S. NRC Radioactive Materials License for UMSL, No. 24-00513-38, Amendment 

NRC 2000. Consolidated NMSS Decommissioning Guidance, NUREG- 1727, US Nuclear 
No. 25, dated February 10,2009. 

Regulatory Commission, VoIume 2, Final, September. 
NRC 2000. Multiagency Radiation Survey and Site Investigation Manual, (MARSSIM), NUREG- 

1575, EPA 402-R-97-016, Revision I ,  August. 

NRC 2002. Re-Evaluation of the Indoor Resuspension Factor for  the Screening Analysis of the 
NRC’s License Termination Rule-Drafr Report, Building Occupancy Scenario for 

NUREG- 1720, US Nuclear Regulatory Commission, June. 
NRC 1999. Residual Radioactive contamination from Decommissioning. Parameter Analysis, 

NUREG-55 12, US Nuclear Regulatory Commision, Volume 3, Final, October. 

PKRD 1995. Tricarb LS Analizers Model 2100 TR, 2300 TR, Packard Information Inc., 1995, 

SAIC 2008. Final Status Survey Report of Laboratories R-411, R-412, R-417, R-433, R-439, and 

Chapter 3. 

5-466, Science Applications International Corporation, July. 
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Environmental Health and Safety 

One UnMraNy Bwley~rd 
Sakrt Louir, MO 63t2t-4499 

Telephone: 314-516-4l363 
314-5168362 

Date: October 2 1,2009 

From: Steven Struck, UMSL RSO 

Subject: History of Radioactive: Materials Use in Lab R430 

Memo NO.: RSM 04-01 

' 

On January 14,2004, the University of Missouri- St. Louis sent a letter to the Nuclear Regulatory 
Commission requesting an amendment to its license, including the addition of laboratories R423 and 
R430 of the Research Building for the use and storage of radioactive materids by Dr. Colin 
MacDidd.  AAer receiving NRC approval for this amendment Dr. MacDiarmid received 1 mCi of 
cobalt 57 on May 9,2006. The cobalt 57 was stored and used only in lab R430, no rnat4al was 
possessed in lab R423. On July 28,2009, Dr. MacDiarmid informed the Radiation Safety Officer that he 
was leaving the University and would no longer need to use or store eo-57 in lab R430. On July 3 1, 
2009, all radioactive materials were removed from R430 and placed in the radioactive waste storage 
facility. 
Prior to the NRC authorization for the storage and use of radioactive materials in laboratory R430 the 
mom was used as a common storage and utility room by the Department of Biology. No radioactive 
materials were stored or used in R430 prior to Dr. MacDiarmid's use. 

Steven D, Struck 
UMSL Radiation Safety Officer 
5 16-6362 

an equal opportunity ir\stitutlon 
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Radiological Survey Forms, Maps, and Calculations 



SAIC ST. LOUIS HP-11, REV. I 
Attachment 1 

SAIC RADIOLOGICAL SURVEY REPORT 

Instrument Type(s): 

1 Floor by entrance 

2 Floor under table 50 4 6 \ . 
3 Floor by hood 44 0 0 

4 Floor by table 40 0 0 
. 

\ 

\ 
\ 

5 Wall 4q 56 10 14 'y%% 
6 Wall 48 2 3 

7 
8 Wall by hood 45 0 0 

9 Wall by shelf 40 0 0 

\ 
Wall by hood \ 45 0 0 

10 Wall by door \ 53 7 I O  

and Sa- p /e /oc4L+..ws. 

\ 

L 

REMARKS: UMSL Liquid Scintillation Counter used to count smears. See attached print out & s a q k  resh i& 
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Area: A r e a  1 
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6 1  8 
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7 0  13 
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71 9 
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60 10 
6 0  4 
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5 
5 
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Label 
# 3  
#4  
#1 
#2  
# 7  
#6 
# 5  
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0 
0 
0 
0 
0 
0 
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0 
0 
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Systematic 
Systematic 
Systematic 
Systematic 
Systematic 
Systematic 
Systematic 
Systematic 
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--____ Lx LY 
1 4  
7 4  
4 9  
10 9 
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SAIC - MINIMUM DETECTABLE CONCENTRATION (MDC) WORKSHEET (41 

Survey Number: UMSL R-430 1 Date: 1 11912009 IInst. Letter: 4-4-10 1 
Aloha 

I 

#DIV/O! 

Alpha Scan Probability = 
#DIV/O! 

(should be 2 0.85) 
Aloha Information 

BetaIGamma 

3 + Gamma Staric MDC = 

(dpmll OOcm') 
i = 0.7 

MDCR = 1040 
Gamma Scan MDC I- 

1,333 
(dpd  1 OOcm-) I 

Gamma information 

i infsec =2.5 cdsec 2 idsec = 5.1 cdsec 3 inlsec = 7.6 c d s e c  : The width of the probe face for a Ludlum 4-10 is 5.1 cm 
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Survey Instrument Calibration and Quality Control 
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CHAPTER 3 

Radionuclide LSA Efficiency* 
Z2Na 96 % 

keV 

Gamma Counter 
Efficiency** 

56% 

Figure 3-10. Spectrum Plot of lZ5I Using LSC. 

51Cr 

57co 

5 9 ~ e  
1251 

Spectrum Analysis can be successfully applied to quantify and qualify 
gamma radionuclides. Modern liquid scintillation analysis (LS A) techniques 
such as Spectrum Unfolding and Transformed Spectral Index t tSIE) calcula- 
tions allow fast counting of gamma radionuclides, even for. multilabel 
experiments involving beta and gamma emitters. Gamma-emitting radionu- 
clides can often be counted with equal 01- higher counting efficiencies by a 
liquid scintillation analyzer than with a gamma counter. Table 3-1 compares 
the approximate counting efficiencies for a number of fi-equently used 
radionuclides. 

34% 4 to 5% 

71% 78 55 

95% 25% 

78% 78% 

Table 3-1 Approximate counting efficiencies for gamma radonuclides in a 
liquid scintillation analyzer (LSA) and a gamma counter. 

Table 3-1. Approximate Counting Efficiencies. 

*Samples were counted in Packard Insta-Gel@ cocktail. 
**Measured with a %inch Nal (TU detector. 

42 opera fion 



Page I of 1 

i ." 
I 

I 
' 0  

I c 
i 
IO 

._ 

Energy Response for Ludlum Model 44-10 
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Technician: B. French Customer: SALC Order Number SAIC2009 

Multiplier Ref. Cal Poin Inst. As Found 

x 1000 400 K cprn 400 Kcprn 

x 1000 IO0 K cpm 100 Kcpm 

x 100 40 K cpni 40 Kcpm 

x 100 10 K cpm 10 K cpm 

x IO 4 K cpin 4 K cpm 

x 10 1 K cpm 1 K cpm 

x 1  400 CPm 400 cpni 

I Temperature (F): 73 Humidity (%I: 30 Altitude (as]): 660 1 1  

Serial Number: 14997 1 Manufacturer: Ludlum Model: 2221 Metcrface: 202-159 
Repair Instrument 

Received: Within 10% 

Last Calibrated: 4/29/2008 Calibration Interval: lyr. 

Inst. As Left 

400 Kcpm 

100 Kcpm 

40 Kcprn 

10 K c p m  

4 Kcpm 

1 Kcpm 

400 cpm 

~~ 

e] Mechanical OK e] Meter Zeroed Battery Ck. - Min. Volt. 

FiS Resp. OK Reset OK El Geotropism 

e] Audio OK Alarm Setting OK Background Subtract 

X I  

f3 Input Sens. Linearity 

Window Operation 

100 cpm 100 cpm 1 IO0 cprn 

Reference Pt. Inst. as Found Inst. as Left Reference Pt. Inst. as Found Inst. as Left 

400 Kcpm 40010 (0) cpm 39995 (0)cpm 500 Kcprn 450 K c p m  450 Kcpm 

40 Kcpm 3997 (0)cpm 4000 (0)cpm 50 Kcprn 50 K cpm SO Kcpm 

4 Kcpm 400 (0)cpm 400 (0)cpm 5 Kcpm 5 K cpm 5 K cpin 

400 cpm 40 (0)cpm 40 (0)cpm 500 cpm SO0 cpm 500 cpm 

40 cpm 4 (0)cpm 4 W c p m  SO cpm 50 cpm 50 cprn 

Calibrated in accordance with ANSI N323A-1997 and the manufacturers procedure I 

' 

~ s c i ~ ~ o s c o p c  ser. # 

Otherser. # 

Comments 

Perfnnnerl Rv- 

/, , 



44-10 Gamma Calibration Report 

Date Calibrale 05/05/2009 Time: 12:03:56 PM Customer: SAIC 

Background 1 minute counts Source 1 minute counts 

NA NA 

r 

Order Number; SAIC20090505-008 t I Technician: B. French 

Physical Condition: Sat High Voltage: 1300 Volts 

Last Calibrated Efficiency: NA Gamma Threshold: 10 mv Ncxr Calibration Due: 5/5/2010 
L 

Repair Instrument 
SeriaI Number 155593 

Manufacture Ludlum 

Reason for recalibration: Due for Calibration 
L 

Model: 44-10 Last Calibrated: 10/25/2006 

Calibration Due: 5/5/2010 

Calibration Instrument 

Serial Number: 149971 Inst. Type: 2221 

Calibration Sources 

Gamma Source ID; SAIC-005 I 

Isotope: Cs-137 Current Activity: 6.66 uCi Assay Date: 12/11/1998 

Gamma as Found Gamma as Left 

Percent Efficiency: NA Percent Efficiency: NA 



P 

Model #: 

PLATEAU CALIBRATION 

Source I.D.: 

Attach. , I: ,<*A. 

Determined HV Settings:. /-> G i >  t/ Determined Threshold Setting: . Y U h l /  -,J 
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