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January 22,2009 

Administrator 
U.S. Nuclear Regulatory Commission, Region I 
475 Allendale Road 
King of Prussia, PA 19406-141 5 
ATTN: Mr. Dennis Lawyer 

NNMS Branch II 
Division of Nuclear Materials Safety License # I  9-09760-02 

Dear Mr. Lawyer: 

This is a request for the termination of our license of broad-scope in accordance with 10 
CFR 30.36 as we are terminating or transferring licensed activities, and NRC Form 314 
is supplied as an attachment. The following provides specific information associated 
with this request. 

All use of radioactive material work ceased as of May 1, 2008. 

Buildings C, 5500 Nathan Shock Drive, and Building GI 5510 Nathan Shock 
Drive, located within the Johns Hopkins Bayview Research Campus, Baltimore, 
MD, were leased by NlDA IRP, and those leases are being terminated. 
Historical site reviews for both facilities was performed and are supplied. 

NlAD IRP laboratories in the TRIAD Building, 333 Cassell Drive, located within 
the Johns Hopkins Bayview Research Campus, Baltimore, MD, have been 
transferred to the National Institutes of Health's License of Broad Scope, No. 19- 
00296-1 0. 

All radioactive waste was removal by a contracted licensed waste broker for 
transfer to authorized radioactive waste contractors for eventual disposition. The 
contractor was Ecology Services Management Consultants, LLC, 10220 Old 
Columbia Road, Columbia, MD 21046, License No. MD-27-061-01 , Phone 410- 
381 -2600. 



All locations where all radioactive material was used or stored in Building C and 
Building G were surveyed, in accordance with MARSSIM procedures. These 
reports are supplied as attachments. 

Item B in our license, 555 MBq (1 5 mCi) 137Cs sealed source, has been 
transferred to an Agreement-State licensee. A copy of the sealed source 
certificate and their state license indicating their approval to receive the 
transferred source is supplied as an attachment. 

Sealed sources that remained under licensee control following cessation of 
licensed activities were returned to manufacturers when practical. All transferred 
sources were leak tested and found to be free from contamination prior to 
shipping. Copies of leak test certification and acknowledgement of returned 
sources are supplied as attachments 

Inventory of previous waste shipments and sanitary sewage disposals are 
supplied as attachments. 

If you have any questions, please contact me at 301-594-4018 or by e-mail at 
jjaco b us@ mail, n i h . g ov. 

Sincerely, 

Cdhfied Health Physicist 
Radiation Safety Officer 
National Institute of Drug Addiction, Intramural Research Program 

Enclosures: 
Certification of Disposition of Materials, NRC Form 314 of 1/22/2009 
Radiological Historical Site Review for the C Building, Johns Hopkins Bayview Campus 
Final Status Survey Report for the C Building, Johns Hopkins Bayview Campus 
Radiological Historical Site Review for the G Building, Johns Hopkins Bayview Campus 
Final Status Survey Report for the G Building, Johns Hopkins Bayview Campus 
Copy of receipt, Sealed Source Leak Test Certification for transferred 137Cs Source 

Copy of receipt and Sealed Source Leak Test Certificates for eight sealed sources 

Copy of receipt and Sealed Source Leak Test Certificates for one sealed source 

Inventory of Waste Shipments - 1990 to 2008 
Inventory Sanitary Sewage Disposal - 1990 to 2008 

Calibrator, and recipient’s State of Tennessee license 

returned to Siemens Medical Solutions, Knoxville, TN 

returned to Sanders Medical Products, Inc, Knoxville, TN 



NRC FORM 314 
:42008) 
10 CFR 30,?6(i)(l); 40.42(i)(l); 
70,38(i)(l); and R.54(k)(5X1)(1) 

U.S. NUCLEAR REGULATORY COMMlSSlON 

CERTIFICATE OF DISPOSITION OF MATERIALS 

K E N S E E  NAME AND ADDRESS 
U.S. Department of Health and Human Services 
National !nstitute on Drug Abuse, NIH 

Baltimore, MD 21224 
5500 Nathan Shock Drive 

2. By licensed disposal site: 

APPROVED By OMB: NO. 3150-0028 EXPIRES: 08/31 2011 

Estimated burden per response to comply with this mandatory collection request: 30 n lutes 
This submittal is used by NRC as part of the basis for its determination that the fa lity i! 
released for unrestricted use. Send comments regarding burden estimate to the Recor s ani 
FOIAPrIvacy Sewices Branch (T-5 F52), US. Nuclear Regulatory Commission, Wash igton 
DC 20555-0001, or by internete-mail to infocoilects@nrc.gov, and IO the Desk Ofticer, c lice o 
Information and Regulatory Affairs, NEOB-10202, (3150-OOZE), Office of Managem It ani 
Budget, Washington, DC 20503. If a means used to Impose an information collection dc 's no 
display a currently valid OMB contol number, the NRC may not conducl or sponsor, and i 
person is not required to respond to, the information collection. 

LICENSE NUMBER DOCKET NUMBER 

19-09760-02 o 303 i 7 i p 
LICENSE EXPIRATION DATE 

October 31,201 0 

IJ( 3. By waste contractor: 
Ecolouy Services Manasement Consultants. LLC. 10220 Old Columbia Road, Columbia. MD 21046 
License No. MD-27-061-01, Phone 410-381-2600 

TITLE 
Radiation Safety Officer John Jacobus, CHP AM€ 

c. All radioactive materials have been removed such that any remaining residual radioactivity is within the limits of 10 CFR 

C. SURVEYS PERFORMED AND REPORTED 

Part 20, Subpart E, and is ALARA. 

1. A radiation survey was conducted by the licensee. The survey confirms: 

lJl b. that any remaining residual radioactivity is within the limits of 10 CFR 20, Subpart E, and is ALARA. 

a. :he absence of licensed radioactive materials 

Gz] 2. A copy of the radiation survey results: 

a. is attached; or b. is not attached (Provide explanation); 00 c. was forwarded to NRC on: 
Date 0 3. A radiation survey is not required as only sealed sources were ever possessed under this license, and 

0 a. The results of the latest leak test are attached; and/or 0 b. No leaking sources have ever been identified. 

- 
TELEPHONE (Include Area Code) E-MAIL ADDRESS 

jjacobus@mail.nih.gov 301-594-4018 

WNTED NAME AND TiTLE SIGNATURE 

lohn Jacobus, Radiation Safety Officer, NIDA IRP 

NRC FORM 314 (42008) 

_ _  
DATE 

01/22l2009 

PRINTED ON RECYCLED PAF i R  

/+32-7," 

mailto:infocoilects@nrc.gov
mailto:jjacobus@mail.nih.gov
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I .O Glossary of Terms, Acronyms and Abbreviations 

ADAMHA 
ARC 
BSC 
cm2 
curie 
DCGL 
DI S 

dPm 
DP 
DQO 
EPA 
FSS 
ft2 
GC 
GM 
HSA 
MARSSIM 
MDE 
NARM 
NlDA 
Nal 
NIH 
NOV 
NRC 
NUREG 
PET 
PDR 
RFP 
RSO 
Ti12 

Alcohol, Drug Abuse and Mental Health Administration 
Addiction Research Center 
Biological Safety Cabinet 
square centimeter 
A unit of radioactivity; 3.7~10’~ disintegrations per second 
Derived Concentration Guideline Level 
Decay in storage 
disintegrations per minute 
Decommissioning Plan 
data quality objective 
Environmental Protection Agency 
final status survey 
square feet 
Gas Chromatograph 
Geiger Mueller (type of radiation detector) 
historical site assessment 
Multi-Agency Radiation Survey and Site Investigation Manual 
Maryland Department of the Environment 
Natural or Accelerator Produced Radioactive Materials 
National Institute on Drug Abuse 
Sodium Iodide (a scintillation type of radiation detector) 
National Institutes of Health 
Notice of Violation 
Nuclear Regulatory Commission 
regulation document prepared by NRC staff 
positron emission tomography 
Public Document Room 
Request for Proposal 
Radiation Safety Officer 
The physical half-life of a radioactive substance 
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2.0 Executive Summary 

This Historical Site Assessment (HSA) of Johns Hopkins Bayview Research Campus, Building 
C 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 and Consolidated 
Guidance, NUREG-1757. An HSA usually provides input to the design of Final Status Surveys 
(FSS), which in turn determine if the storage and use areas are suitable for unrestricted release 
as specified by the Nuclear Regulatory Commission (NRC). A separate historical assessment 
of industrial and chemical hazards is to be conducted by Aria Environmental, Inc., while this 
HSA relates only to radiological hazards. 

Radiological operations in Building C are currently authorized under NRC Materials License 19- 
09760-02 issued to U. S. Department of Health and Human Services, National Institute on Drug 
Abuse, (NIDA), National Institutes of Health (NIH) which expires on October 31, 2010. The 
current license authorizes (1) the use of material in animal studies listed in 10 CFR 33.100 
Schedule A (Type B Broad License) with quantities of certain material limited by its License 
Condition 12, (2) a 15 millicurie sealed cesium-I37 source manufactured by 3M model number 
4F6S for use in instrument calibrations and checks, and (3) 100 millicuries of 1-125 as 
radioactive waste. The facility is also exempted by Maryland Department of the Environment 
(MDE) from Maryland licensure requirements regarding the receipt, possession, and use of 
certain accelerator produced radionuclides (NARM). The Maryland exemption for NARM in 
biomedical research projects is for brain imaging of human research subjects and research 
animals. All NRC licensed radioactive material is planned to be totally removed from Building C 
in early 2008. 

MDE had also issued specific individual licenses for radioactive material use which were 
terminated in 1990, when the NRC license became effective. MDE performed a closeout survey 
in that year for areas where radionuclides were previously used in the building and it serves as 
a benchmark of no contamination for the beginning of activities under the NRC license. 

Since 1990, forty-three rooms were identified as impacted, where licensed materials were either 
used or stored, and require a close-out survey for building surface contamination. Most 
laboratories and use areas were associated with the radionuclides: H-3, C-14, 1-125, P-32, P- 
33, and S-35. Only two laboratories were identified with use of (21-36. AS radioactive material 
was removed from laboratories and as described in the application for the license, NIDA 
performed closeout surveys. Following the closeout surveys, these laboratories were 
considered as unrestricted for purposes of radiation control. Short-lived radionuclides such as 
those permitted under the MDE exemption would no longer be a contamination issue. Several 
research areas have already closed and only ten rooms are currently posted for use or storage 
of radioactive materials. 

To meet NRC requirements for the removal of Building C as an authorized use location and 
acceptable for unrestricted use, all licensed material must be removed, areas decontaminated 
as necessary, and close out surveys performed; any missing or incomplete surveys should be 
redone. The records of all close out surveys must be presented to the NRC. Most of the 
existing closeout records do not include the administrative details requested by the NRC, Le. 
make and model of survey meter. Copies of closeout surveys in existence are included in 
Appendix C. Any missing records or records with incomplete data should be reviewed and the 
surveys redone or explanatory notes added as necessary; particularly, if long-lived material is 
involved. 

2 



HSA Building C 

During future closeout surveys, attention should be given to (1) the traps in the radioactive 
waste disposal sinks in Room 1 19 and (2) the radioactive air discharge vents and filter locations 
on the roof. The rooms where radioactive materials are stored in freezers (Le., fourth floor 
mechanical room, freezer rooms) should also be characterized for contamination. In addition to 
these rooms, some radioactive waste was stored in a cargo storage container outside the facility 
near Room 121 and it should also be surveyed. 

Non-impacted areas include areas in which radioactive materials were not used for laboratory 
work, storage, or animal boarding. Corridors adjacent to posted areas were periodically 
monitored for contamination with negative results. The adjacent spaces should be surveyed as 
part of the closeout work. 

A Decommissioning Plan (DP) is not required to be submitted to the NRC as worker cleanup 
activities and procedures to date are consistent with those approved for routine operations and no 
dose analysis is required. 

3.0 Purpose of the Historical Site Assessment 

As a result of the decision to cease operations in Building C, NIDA-NIH has directed that an 
investigation be performed at the facility to ensure that former use and storage locations are 
suitable for unrestricted release as specified by the NRC. Use of radioactive materials was 
authorized by NRC License 19-09760-02, Docket Number 030-31 714. 

The purpose of this Historical Site Assessment (HSA) is to collect existing information 
concerning the site and its surroundings regarding the use of NRC licensed radioactive 
materials. The data collected may be used to differentiate areas that need further action from 
those that pose little or no threat to human health and the environment. 

4.0 Property Description 

The facility is part of the Johns Hopkins Bayview Medical Center which is one of five member 
institutions in the Johns Hopkins Health System. Building C is owned by FSK Land Corporation 
and C is leased to and operated by NIDA-NIH. The building consists of a four-story, 110,000 sq. 
ft. medical research facility. Appendix B contains a diagram of each floor of the facility; it houses 
the following departments: 

0 Administrative 
Office, Office Support 
Ancillary Support 

Laboratory 
Laboratory Support 
Specialty Lab 

Vivarium Behavior Lab 
Vivarium Support 
Vivarium Procedural Room 
Vivarium Housing 

Clinical Testing Lab 
Clinical Support and Patient Rooms 

BSL2 Laboratory 

0 Vivarium 

0 Clinical 
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4.1 Owner and Operator's Address 

The owner of the facility is FSK Land Corporation (a Hopkins Entity) 1101 East Street, Suite 
00, Baltimore, MD 21 21 8-3637. The contact is Mr. Nick Senior Director, Facilities, 

Design & Construction, and may be reached by telephone at (443) 997-3735 or by at 

The operator of the facility is the U. S. Department of Health and Human Services, National 
Institute on Drug Abuse, (NIDA), NIH, 5500 Nathan Shock Drive, Baltimore, MD 21224. Mr. 
John P. Jacobus is the current RSO and may be reached by telephone at (301) 594-4018 or by 

at 

4.2 Facility Location 

The facility is located in Johns Hopkins Research Campus, Building C, 5500 Nathan 
Shock Drive, Baltimore, MD 21224 which is in the east suburbs of Baltimore City, MD, an 
independent city surrounded but not included by Baltimore County, MD. 

4.3 Topography 

1 illustrates the facility location and its relationship to the surrounding community. 

A USGS 7.5 minute quadrangle is provided in Appendix B. 

Figure 1. Local Map for (Courtesy of Map Services) 
I 
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5.0 Historical Site Assessment Methodology 

5.1 Approach and Rationale 

Information was gathered to provide an initial classification of site areas as impacted or 
impacted. 

Impacted areas have a potential for radioactive contamination (based on historical data) or 
contain known radioactive contamination (based on past or preliminary radiological 
surveillance). This includes areas where (1) radioactive materials were used and stored; (2) 
records indicate spills, discharges, or other unusual occurrences that could result in the spread 
of contamination; and (3) radioactive materials were buried or disposed. Areas immediately 
surrounding or adjacent to these locations are included in this classification because of the 
potential for inadvertent spread of contamination. 

Non-impacted areas were identified through knowledge of site history or previous survey 
information are those areas where there is no reasonable possibility for residual radioactive 
contamination. 

5.2 Boundaries of Site 

Except for the waste storage container located outside of Room 121, the boundaries of the site 
are considered to be the facility structure. There are no underground storage tanks outside the 
facility structure and all land areas outside the facility are considered non-impacted. No 
environmental studies using radioactive material were authorized by the NRC license. 

5.3 Documents Reviewed 

The Request for Proposal (RFP) for this work contained two documents which were key to this 
evaluation: 

The "BRC Equipment Inventory List" (Attachment 3 of the RFP) provides 
information that was used for initial screening of areas where radioactive 
materials may exist or were used. 
The "Checklist for Hazardous Substances that may be Encountered in 
Decommissioning Biomedical Facilities" (Attachment 4 of the RFP), provides a 
general identification of the likely sources, type of equipment, and pathways that 
were considered. 

Records at the NRC Public Document Room (PDR) provided minimal additional information as 
most records had been withdrawn from public view as sensitive to national security from 
terrorists. Only twelve documents were available for review at the PDR mostly regarding 
licensing amendments and inspections; these documents were also available at Building C. 

Records maintained by the radiation safety staff at Building C were reviewed. The following 
comments are provided on those records related to area classification as impacted or 
impacted. 

NRC Notebook: 

Jan. 21, 2002 letter to NRC regarding Notice of Violation for (a) disposal of waste 
120 day of 0.05 of H-3 between 1/1/99 to 7/1/00 and (b) not 

performing corridor survey between and 12/6/01 (no spills were noted during 
this period) and (c) posted areas not consistently performing and maintaining records 
between 1/1/01 and 12/6/01,(inspection conducted 12/5-6101). 

Annual Management Review: Most discussion related to PET facility. No NRC 
inspections. 
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Oct. 6, 2000 letter to JRC’s Duncan \ 

HSA Building C 

Ihite: Gas Chromatograph (GC) detectors and 
exit signs will be tracked by Safety Office. 
June 26, 2000 Application for renewal of License. Provided a description of use of 
materials. 
Jan.15, 1997, letter to NRC regarding NOV: (a) calibration of survey meters in a timely 
manner (b) Providing training to individuals opening packages. The NRC inspection was 
conducted on 12/2-3/96. 
CY 1996 Management Review. No comments regarding spills were noted. 
Oct. 15, 1991 letter to NRC regarding NOV for Addiction Research Center (ARC): (a) 
Labs were not under constant surveillance and control (unlocked), (b-I) calibration of 
survey meters was not performed in a timely manner, (b-2) Records of daily surveys and 
inventory were not maintained correctly in some cases, and (c) No posting of NRC Form 
3. The NRC inspection was conducted on 7116-1 7/96. 

0 

0 

0 

lncomina Radioactive IsotoDes Notebook: This log had entries indicating material received at 
the site from 5/29/90 to 12/5/06. After that date material receipt logging was maintained by 
computer records. H-3, C-14, P-32, (21-36, S-35, and 1-125 appeared with entries in the 
microcurie to millicurie range. Ge-68 as a generator for Ga-68 was also noted in the log. 

Corridor Survevs Notebook: Contained records of quarterly surveys of various corridor floors 
from 3/20/02 to 9/28/06 for contamination by beta and gamma emitting radionuclides. All final 
results were e220 dpm/l00 cm2 as any identified contamination was removed by standard 
janitorial techniques. 

Incident Folder: One case identified as 60 mCi of H-3 incinerated at a different facility on 
12/26/2003; NRC was notified. This case did not indicate contamination at Building C. 

Meter Calibrations Notebook: Contained miscellaneous records of meter calibrations from 2/00. 
Types and models of survey meters used at the facility included: Ludlum model 3 or model 
177and 44-9 pancake probe, 2401-EC2 GM; Ludum 12-4 and 42-21; Biodex model 2 (portable 
GM); Johnson 65B-105; Johnson GP200 GM; RSO model RSP-1 pancake GM; APC model 
069-761 GM; Bicron microRem; and Victoreen model 425-1 10 Nal detector. The calibrations 
were either performed in-house, or by Ludlum Instruments, Inc., RSO, Inc., or Ecology Services, 
Inc. 

Licenses: 
Amendment 01 to 19-09760-02 signed 12/31/92 and expired 12/31/95; for animal 
studies. 

studies. 
MDE letter regarding exempted NARM dated September 30, 2005. 

0 Amendment 04 to 19-09760-02 signed 03/20/06 and expires 10/31/10; for animal 

0 

A review was also conducted at MDE, 1800 Washington Boulevard, Baltimore, MD of records 
for three MDE licenses issued for work at the facility: MD-07-008-30, MD-07-008-42, and MD- 
07-008-48. A close out survey was conducted at the facility September 12, 1990 and all of 
these licenses were terminated by MDE on October 24, 1990. Correspondence from MDE 
dated December 11, 1990, states, “Results of this survey indicate that these areas meet the 
Department’s requirements for future use under Radioactive Material License NRC-09760-02.” 
Radionuclides, quantity, and use parallel the NRC issued license and there were no indications 
of facility contamination. 
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5.4 Property Inspections 

Property inspections were conducted by Mr. Claude Wiblin, CHP, and Mr. Steve Giebel on 
November 7, 9, 13, 15, and 21, 2007. The inspections consisted of a review of the use of 
radioactive material as authorized by the NRC license and the MDE exemption. Material use 
and quantities appeared to be in conformance with those documents. The areas posted were 
as described during personnel interviews. 

No exit signs containing radium or tritium were observed; none were identified by the 
radiation safety staff. 

0 

0 Approximately 50-60 smoke detectors containing radioactive Am-241 were stored by the 
radiation safety staff for ultimate disposal as radioactive waste. 

Animal areas could not be inspected due to the requirement to have current physical exams, 
inoculation history and a recent TB test with negative results. Limited access to these areas did 
not detract from the property inspection as facility staff described the ongoing operations and 
use; most operations could be observed through door windows, etc. 

5.5 Personal Interviews 

Sixteen (16) individuals were interviewed in person or by telephone as indicated below. 
Telephone and e-mail addresses are given as available. The interviews followed the questions 
identified in the Historical Site Interview Form in Appendix A. To assure as much recall as 
possible, all were provided a copy of the form prior to the interview. 

0 Radiation and Safety Staff 
(1) John Shaver, former RSO before Mr. Doob, 410-292-5725 
(2) Pete Doob, former RSO, (301-436-2178) peter.doob@fda.hhs.gov 
(2) Larry Koenig, former technician, (301-594-2408) Ikoenig@mail.nih.gov 
(3) Mike Duclos, record review, (41 0-550-1 847) MDUCLOS@intra.nida.nih.gov 
(4) Karen Baxley, NlDA Safety Officer, (410.550.1675) baxleyka@od.nih.gov 
(5) John P. Jacobus, current RSO, (301 -594-401 8) jjacobus@mail.nih.gov 

(6) Bruce Hope, (41 0-550-1422), bhope@intra.nida.nih.gov 
(7) Alane Kimes, (41 0-550-1 440 x314) akimes@intra.nida.nih.gov 
(8) Mike McCoy, (41 0-550-1 532 x383) mmccoy@intra.nida.nih.gov 
(9) Theresa Kopajtic (410-550-1 553) tkopajti@intra.nida.nih.gov 
NlDA Supervisory Users who are in TRIAD Building on the Bayview Campus and were at 
one time in Building C: 
(1 0) Chris Dersch, (41 0-550-1 789) cdersch@intra.nida.nih.gov 
(1 1) John Partilla, (410-550-1782) jpartilla@intra.nida.nih.gov 
(1 2) Donna Walther, (41 0-550-2843x148) dwalther@irp.nida.nih.gov 
(1 3) Teruo Hayashi, (41 0-550-6568 XI 18) thayashi@intra.nida.nih.gov 
(14) Marisela Morales, (41 0-550-6870 XI 8) mmorales@irp.nida.nih.gov 
NlDA Supervisory Users who are inactive, but had authorization in Building C: 
(15) Dave Darwin, (410-550-1689) ddarwin@intra.nida.nih.gov 
(1 6) Christina Backman, (41 0-550-3079) cbackman@intra.nida.nih.gov 

0 Current NlDA Supervisory Users 

0 

0 

The supervisory users (McCoy, Kopajtic, Kimes, Walther, Dersch, and Partilla) were all at NlDA 
when the license was first issued in 1990. Mr. John Shaver was the RSO at that time. 
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6.0 History and Current Usage 

Building C is part of the Johns Hopkins Bayview Medical Center, formerly known as Francis 
Scott Key Medical Center and Baltimore City Hospital, in east Baltimore, MD. The cornerstone 
for Building C reads 1950; and from 1950 to 1965, it was the Baltimore City Tuberculosis 
Sanitarium. From 1965 to 1984 the building was vacant. In 1984, Baltimore City transferred 
ownership of the hospital to the Johns Hopkins Hospital and the Johns Hopkins University; and 
in that year, the Alcohol, Drug Abuse and Mental Health Administration (ADAMHA) moved the 
National Institute on Drug Abuse (NIDA) into the building. 

6.1 History 

NlDA activities include those associated with basic research laboratories, behavioral 
laboratories, administrative operations, clinical laboratories, the Addiction Research Center, and 
the Archway Clinic, which is a treatment center for substance abuse. 

Operations conducted in the building include wet laboratory work with viruses, human samples 
and biological material. One third of the work in the building is with animals. Current animal 
subjects include: mice, rats, non-human primates, and turtles. Historically, doves, frogs, rabbits, 
guinea pigs and hamsters were also studied. Chemicals that NlDA laboratories worked with 
include controlled substances, metabolites of these substances, neurotoxins, cellular meta- 
modifier, and tetrodotox. An organic synthesis laboratory where heavy metals were used had 
moved out of the building. Most laboratories used formalin, alcohol, isoflurane, cleaners and 
disinfectants, and mercury thermometers. Photo processing was performed in the building. 
Silver collection units were installed approximately 15 years ago. Fume hoods and Biological 
Safety Cabinets (BSCs) are present in the building. Historic use of reactive chemicals including 
small quantities of azides in aqueous solution and perchloric acid for protein extraction and 
analysis existed. Laboratory 359 was noted as a potential location for this work. All BSC hoods 
including the pharmacy cabinet will be decontaminated and moved. A separate historical 
assessment of industrial and chemical hazards is to be conducted by Aria Environmental, Inc., 
while this HSA relates only to radiological hazards. 

Prior to the license issued by the NRC, the Addiction Research Center operated under three 
specific licenses issued by the State of Maryland: MD-07-008-30, -42, and -48. Mr. John 
Shaver was the initial RSO and followed by Mr. Peter Doob. Following a closeout survey 
conducted by MDE on September 12, 1990, these licenses were terminated on October 24, 
t 990. 

The Maryland Department of Environment (MDE) authorized the use of accelerator produced 
radionuclides for brain imaging of primates and humans and certain sealed sources required for 
calibration of instruments. The sealed sources exempted by MDE consisted of two sources 
containing Cobalt-57, 5 millicuries each, and sources containing Gallium-68 with a total 
possession limit of 40 millicuries. 

Since1 990, use of radioactive materials has been authorized by NRC License 19-09760-02, 
Docket Number 030-31 714. The earliest log date indicates radioactive material use beginning 
May 1990. Peter Doob was the RSO until he retired in 2006 and was replaced by the current 
RSO, John Jacobus. The license authorizes (1) the use of material in animal studies listed in 
10 CFR 33.100 Schedule A (Type B Broad License) with quantities of certain material limited by 
License Condition 12; (2) a 15 millicurie sealed Cs-I37 source manufactured by 3M, model 
number 4F6S for use in instrument calibrations and checks; and (3) 100 millicuries of 1-125 as 
radioactive waste. The following provides a topical review of key radiation safety practices 
which were implemented at the facility to limit radioactive contamination of the facility and the 
environment. 
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Procurement. All requests for procurement of byproduct material for use in NlDA 
laboratories were first approved by the RSO or his designee. Radioactive material was 
received, logged, inspected and stored at a chemical receiving room by radiation safety 
staff under the direction of the NIDA-RSO. 

Routine Laboratow Survevs. A contamination survey of each restricted area was 
performed twice per year. 

Dailv Survev. During days of use, contamination surveys were performed on work 
surfaces, floors, and equipment in the vicinity of the radioactive material work. Daily 
surveys were not always documented. Historic and current practice indicates that 
contamination was removed when found and that areas and equipment be cleaned to 

Receivinq Area, Corridor, and Radioactive Waste Room Surveys. Contamination 
surveys were performed in the receiving area on a weekly basis, and four times per year 
in corridors adjacent to restricted areas. 

Calibration of Survev Meters. Currently, calibration of survey meters is out-sourced to 
licensed calibration facilities; however, in the past NlDA had performed calibrations with 
NRC approved procedures at the site. 

Radioactive Liauid Waste. Laboratories were forbidden to dispose of radioactive liquid 
materials into sinks. The radiation safety office uses two sinks (common drain) in Room 
119 for disposal of radioactive material. Fifteen 5-gallon carboy containers were 
scheduled to be released to the sanitary sewer during the week ending Nov. 16, 2007. 
A 5-gallon carboy container of 6.03 mCi of H-3 was held in inventory. 

Radioactive Waste. Any waste containing radioactive material (liquids, solids, trash, 
animal carcasses and excreta, used scintillation counting liquids, etc.) were collected 
and prepared for disposal by the radiation safety staff at least twice weekly. Various 
segregation requirements regarding type (bio-hazard, sharps, etc.) were in place 
including separation into short-lived (half-life of less than 65 days) or long-lived. Short- 
lived material was held for ten half-lives, surveyed, and discarded as ordinary trash. 
Long-lived material was stored until it was sent to an authorized disposal site. Licensed 
material was also disposed of per 10 CFR § 20.2005, Disposal of specific wastes, small 
concentrations as if it were not radioactive: 

o (1) 0.05 microcurie (1.85 kBq), or less, of H-3 or C-14 per gram of medium used 
for liquid scintillation counting; and 

o (2) 0.05 microcurie (1.85 kBq), or less, of H-3 or C-14 per gram of animal tissue, 
averaged over the weight of the entire animal. 

220 dpm/100 cm’. 

No on-site burial of radioactive material was reported or suspected. 

Prior to 1990, there was an incinerator for non-radiological waste in the back of the 
building; it was removed in two parts, the stack and base. No incinerator was used on 
site for licensed material. 

Leak Testinn of Sealed Sources. As required depending upon quantity and type, sealed 
sources were leak tested at intervals of six months or at longer intervals if permitted by a 
certificate of registration. No test was reported as detecting 0.005 microcurie or more. 

Closeout survevs. The NIDA-RSO arranged for a survey of areas posted before 
removing restrictions. In 1990, a comprehensive contamination survey was performed 
by MDE of all Building C areas; that survey established the base line for no contribution 
from earlier licenses and operations. 
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Room 
105, 11 1 

6.2 Current Usage 

H -3 C-I  4 s-35 1-1 25 
26.3 0.149 0.00016 

As indicated above, the license authorizes (1) the use of material in animal studies listed in 10 
CFR 33.100 Schedule A (Type B Broad License) with quantities of certain material limited by 
License Condition 12, (2) a 15 millicurie sealed Cs-I37 source, 3M model number 4F6S for use 
in instrument calibrations and checks, and (3) 100 millicuries of 1-1 25 as radioactive waste. 

308 
377,383 
209A, 311 
Totals 

During the HSA, the laboratory inventory of radioactive material was described as shown in the 
following table: 

0.002 
4.8 

7.128 0.0036 0.2889 
38.2 0.0056 0.149 0.289 

Table 1. Laboratory Inventory (mci) 

Type 
Dry waste or 
animal 
carcasses 
Liquid 
scintillation 
fluid 

H-3 C-I 4 P-33 s-35 1-1 25 

18.32 0.15 0.01 0.06 

0.27 0.1 0.001 0.14 

Sealed sources were controlled by the radiation safety staff and maintained in a locked safe in 
Room 119. There were a total of thirteen sealed sources in inventory with the largest one 
containing 10.7 mCi of Cs-I 37. There was also a smaller Cs-I 37 sealed source containing 0.15 
mCi, three Co-57 sealed sources ranging from 0.00013 to 0.38 mCi, and eight Ge-68 sealed 
sources with activities ranging from 0.023 to 0.7 mCi. The smoke detectors containing Am-241 
are also stored in this room. 

The radioactive waste inventory included material for decay-in-storage (DIS) or subsequent 
transfer to an authorized burial site. Radioactive waste was stored by the radiation safety staff 
in Rooms 119, 135, a cargo box container (- 7’ wide by IO’ high by 20’ long) outside the 
building near Room 121, a freezer for animal carcasses in Room 112A, and a freezer located 
on the fourth floor on the north wing. An inventory of 6.03 mCi of H-3 in a 5-gallon carboy 
container was held for later disposal into the sanitary sewer system. The following tables 
indicate the radionuclide and activity in storage. 

Table 2. Decay-ln-Storage Waste Inventory (mci) 

Type I P-32 1 P-33 I s-35 I 1-125 
I I I I I Miscellaneous I 7.21 I 9.05 I 25.88 I 36.77 I 

Table 3. Waste Stored for Burial (mci) 
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Radionuclide 
H-3 
C-14 
P-32 

6.3 Adjacent Land Usage 

_ _  
Half-life (MeV)* 
12.28 y Beta 0.006 
5730 y Beta 0.050 
14.3 d Beta 0.070 

Once an industrial town with an economic base in manufacturing, Baltimore's economy has 
become primarily service sector-oriented. The largest employer is now The Johns Hopkins 
University and The Johns Hopkins Hospital. 

s-35 87.4 d 
(21-36 3.01 E5 y 

Building C is part of a 130-acre campus owned by FSK Land Corporation and is part of the 
Johns Hopkins Bayview Medical Center. Founded in 1773, as the Baltimore City Hospital, the 
Johns Hopkins Bayview Medical Center is one of five member institutions in the Johns Hopkins 
Health System. 

Beta 0.049 
Beta 0.251 

7.0 Findings 

MDE exempted radionuclides C-11, 0-15, F-18, and 1-123 that were used at the facility, are 
short-lived and no longer pose a residual contamination issue. These radionuclides and their 
approximate half-lives are shown in the following table. 

Table 4. Short-lived Accelerator Radionuclides 

Radionuclide -Half-life 
21 min 

0-1 5 2 min 
1-1 23 

7.1 Potential Contaminants 

Records indicate that the potential contaminants of unsealed radionuclides are as indicated in 
the table below. Radionuclides with a half-live of less than 120 days, which can be disposed of 
by decay-in-storage, are also listed as these were in storage or use during the property 
inspection. 

Table 5. Potential Contaminants of Concern - I -Decay Mode Energy 

I P-33 1 25.4 d 1 Beta 0.077 I 

various electrons ~ 0 . 0 4  MeV 
various gammas ~ 0 . 0 4  MeV 1-125 

* Average energy used for beta particles 

As long as sealed sources remain on the site there is a potential for leakage. Until the sealed 
sources are leak tested and transferred, Cs-137, Co-57, and Ge-68 and its decay product 
Ga-68 are potential contaminates. The smoke detectors containing Am-241 are controlled by 
the radiation safety staff and these should not pose a risk unless the sources are removed or 
damaged. 
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111 
112 
119 
135 

7.2 Potential Contaminated Areas 

Wet Lab Posted X X X X X 

Rad. Waste Posted X X X X X 
Chem. Stock Posted X X X X X 

Beh. Testing Posted X X 

7.2.1 Impacted Areas-known and potential 

209A 
217A 
301 
304 

The following forty-three rooms were identified in which radioactive material was used or stored 
through the years: 105, 111, 112, 112A, 119, 135, 209A, 217A, 301, 304, 305, 306, 307, 308, 
309, 310, 311, 312, 324, 328, 330, 331, 332, 337, 339, 340, 347, 348, 349, 357, 359, 361, 363, 
368,372,377, 383,384,385,386,387,409, and 420. 

Room modifications on the 3'' floor indicate that Room 306 is now part of Room 305, 
Room 328 is now part of Room 329, and Room 357 is now part of Room 358. 

Room 383 was renovated to be an office but it was reported that the room was stripped 
of all potentially contaminated material including the floor tile during renovation. 

0 

0 

Beh. Testing Posted X X X X X 
Beh. Testing 711 1 /2003 X 
Off ice 9/13/2001 X X X X X 
Office 9/13/2002 X X X X X 

Only ten rooms are currently posted as radioactive material areas: 105, 11 1, 112, 11 9, 135, 
209A, 308, 31 1, 324, and 384. Of these, radioactive material is no longer used in Room 384. 

305 
306 
307 
308 

0 There are three freezers for animal carcasses with radioactive material in Rooms 112A 
and 119 and in the north wing of the 4'h floor in the mechanical space. 

Two sinks which were used for disposal of radioactive material to the sanitary sewer 
system are located in Room 119. 

0 

Wet Lab 9/11/2002 x X X X X 
Wet Lab 9/11/2002 x X X X X 
AV Lab 10/16/2002 X X X X 
Wet Lab Posted X X X X 

The locations of these rooms are highlighted in yellow in Appendix B. A closeout survey for 
each area, if available, is provided in Appendix C. Copies of several surveys are also included 
even though they are not marked as closeout surveys because they provide historical 
information. 

309 
31 0 
31 1 
312 

Table 6. Impacted Rooms, Status or Close Date, and Associated Radionuclides 

Wet Lab 10/8/2002 X X X X X 
Tissue Culture Not in file X 
Wet Lab Posted X X X X X X 
Wet Lab 1 1/17/2000 X X 

Status/ Radionuclides* 

S-35 P-32 P-33 (21-36 1-125 CloseDate H-3 c-14 Room Description 

105 Wet Lab Posted** X X X X X 

1 I Posted I 324 I Equip. Room 
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Room 

Table 6. Impacted Rooms, Status or CI 
(Continued) 

I I 
Status1 

Close Date Description 

339 
340 
347 

3: 1 Wet Lab I 11/25/2002 
Beh. Testing 3/13/2003 
Beh. Testing 311 312003 

332 Animal Hous. 3/11/003 

Beh. Testing Not in file 
Beh. Testing Not in file 
Wet Lab 9/13/2002 

337 I Wet Lab I Not in file 

349 
357 
359 

Wet Lab 9/11/2002 
Wet Lab 9/9/2002 
Cold Chem. 10/24/2000 

348 I WetLab I 9/13/2002 

X 
X 
x 
X 

X 

X X X 
X 

X 

X X X X X 

361 I ColdChem. I 2/13/1996 

X 
X 

Cold Room 2/13/1996 
Cold Chem. 211 311 996 
Wet Lab Not in file 
Off ice Not in file 

X X X X X 

377 1 WetLab 

387 
409 
420 

I 7/11/00 & 

Equip. Room 9/4/1997 
Glass Wash. 8/24/2004 
Iodination Lab 9/14/2004 

I 9/07 
383 I Office I Not in file 

I I 

384 I Equip. Room I Posted 
385 I Research I 2/13/1996 
386 I Research I 2/13/1996 

420 Hood I Iodination Lab I 9/10/2004 

se  Date, and Associated Radionuclides 

Radionuclides* 

H-3 I C-14 I S-35 1 P-32 1 P-33 I CI-36 I 1-125 5 
X X X X 
X I  I I I I I 

z X : X 

X I  x I I I I I 

X I  l x l x l  I I 

* X indicates use. ** Posted as Radioactive Materials areas 

7.2.2 Non-Impacted Areas 

Non-impacted areas would include any areas which did not require use of radioactive materials 
in laboratory work, storage, or animal boarding; this is the larger portion of the facility. Most 
radioactive material use and storage areas have received closeout surveys which indicate that 
they are no longer impacted. 

NUREG-1556, Vol. 11, indicates that when equipment or facilities are to be released for 
unrestricted use, surface contamination surveys should be conducted for both removable and 
fixed contamination before the facilities or equipment are released from restricted to unrestricted 
use. For the potential contaminates of concern listed in Table 5, NUREG-I556 provides the 
maximum acceptable residual levels for radionuclides used in Building C as indicated in the 
Table 7 below. 
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Radio-nuclide 
1-1 25 
Other beta- 
gamma emitters 

Table 7. Acceptable Surface Contamination Levels 

Average' Maxim u mz Rem ova ble3 
(dpmll00 cmz) (dpmll00 cm') (dpm1100 cm') 

100 300 20 

5,000 15,000 1,000 

The maximum contamination level applies to an area of not more than 
100 cm2. 
The amount of removable radioactive material per 100 cm2 of surface 

area should be determined by wiping that area with filter or soft absorbent 
paper, applying moderate pressure, and assessing the amount of 
radioactive material on the wipe with an appropriate instrument of known 
efficiency. 

Closeout survey records indicate that wipes were analyzed to a minimum detection level of 220 
dpm/100 cm2 for all beta-gamma emitters including 1-125. With the short half-life of 1-125 of 
60.1 days, any residual activity would decay to less than 20 dpm/100 cm2 within 208 days. 

7.3 Potential Contaminated Media 

Except for interim storage of waste in a cargo container, radioactive material was confined to 
the building interiors. As such, the type of operations limited the likelihood for release of 
radioactivity into the following environmental media: surface soil, subsurface soil, sediment, 
surface water, ground water, air, and other buildings. Records indicated that annual 
assessments were being conducted regarding potential air releases and no adjacent buildings 
should be impacted. The building is on a public sewer system and releases were reported to be 
within NRC limits. Based on these facts, no suspected contamination of other media was 
noted. 

7.4 Related Environmental Concerns 

Based upon an evaluation of the potential contaminated media above, no related environmental 
concerns were identified in this HSA. 

14 



HSA Building C 

8.0 Conclusions 

Per NUREG-1757, Vol. 1, Rev.2, of the seven Decommissioning Groups, this facility should be 
classified as Group 2. Facilities in this Group are expected to have some residual radiological 
contamination present in building surfaces. Licensees in Group 2 typically possess historical 
records of material receipt, use, and disposal, such that quantifying past radiological material 
possession and use may be developed with a high degree of confidence. Furthermore, these 
licensees have radiological survey records that characterize the residual radiological 
contamination levels present within the facilities and at their sites. That is, they are able to 
demonstrate residual radiological contamination levels without more sophisticated survey 
procedures (greater than those used for operational surveys) or dose modeling. These licensees 
do not need to use site-specific parameters or establish site-specific DCGLs in order to 
demonstrate acceptability for release of their sites. 

For Group 2 facilities, a DP is not required, but licensees must demonstrate that the site meet 
NRC screening criteria. A DP is not required because worker cleanup activities and procedures 
are consistent with those approved for routine operations, and no dose analysis is required. An 
assumption is made that the screening criteria is met when levels are below those in Table 7. 

MDE issued specific individual licenses for radioactive material use which were terminated in 
1990, when the NRC license became effective. MDE performed a closeout survey in that year 
for areas used which provides a benchmark of no contamination for the beginning of activities 
under the NRC license. 

Since 1990, forty-three rooms were identified as impacted, where licensed materials were either 
used or stored, and require a close-out survey for building surface contamination. Most 
laboratories and use areas were associated with the radionuclides: H-3, C-14, 1-125, P-32, P33, 
and S-35. As radioactive material was 
removed from laboratories and as described in the application for the license, NlDA performed 
closeout surveys. Following the closeout surveys, these laboratories were considered as 
unrestricted for purposes of radiation control. Short-lived radionuclides such as those permitted 
under the MDE exemption would no longer be a contamination issue. 

Only two laboratories were identified with (3-36. 

During closeout surveys, attention should be given to (1) the traps in the radioactive waste 
disposal sinks in Room 11 9 and (2) the radioactive air discharge vents and filter locations on the 
roof. The rooms where radioactive materials are stored in freezers (Le., fourth floor mechanical 
room, freezer rooms) should also be characterized for contamination. In addition to these 
rooms, some radioactive waste was stored in a cargo storage container outside the facility near 
Room 121 that should also be surveyed. 

To meet NRC requirements for the removal of Building C as an authorized use location and 
acceptable for unrestricted use, all licensed material must be removed; areas decontaminated 
as necessary; a close out survey must be performed; and any missing or incomplete surveys 
should be redone. The records of all close out survey must be presented to the NRC. Copies 
of available close out surveys are presented in Appendix C. Each survey should include the 
information listed below if that is not possible then a statement addressing missing data (such 
as make and model number of instruments) should be provided. 
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A diagram of the area surveyed 
A list of items and equipment surveyed 
Specific locations on the survey diagram where wipe test was taken 
Ambient radiation levels with appropriate units 
Contamination levels with appropriate units 
Make and model number of instruments used 
Background levels 
Name of the person making the evaluation and recording the results and date. 

Any missing records or records with incomplete data should be reviewed and the surveys 
redone as necessary; particularly, if long-lived material is involved. 

Non-impacted areas would include areas in which radioactive materials were not used for 
laboratory work, storage, or animal boarding. Corridors adjacent to posted areas were 
periodically monitored for contamination with negative results but should still be reviewed during 
closeout work. 

9.0 

9.1 

9.2 

9.3 

9.4 

9.5 

9.6 

9.7 

9.8 

9.9 
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Appendix A 
Interview Form 

HISTORICAL SITE ASSESSMENT 
NIH BUILDING C DECOMMISSIONING 
PERSONNEL INTERVIEW FORM 

Date: I I 

Name: 

Phone Number: ( ) - 

e-mail address: 

Title: 

Time Period: to 

How many researchers did you supervise? 
(please provide names, phone number and e-mail if available) 
Names Phone Number e-mail 

WorWStorage conducted in rooms: 

Radionuclides & Maximum Quantity In Inventory At Any Time (please list all): 
Radionuclide Quantitv Radionuclide Quantlty Radionuclide Quantity 
H-3 
C-14 
1-129 
P-33 

Any sealed sources? 
Any leak test results >0.005 uCi? 
If yes, please describe: 

-Yes 
- Yes 

-No 
-No 

How was radioactive material received (central location, straight to lab, etc)? 

Air Effluents (please indicate the use or presence of the following) 
Fume and Biologic Hoods -Yes - No 
Exhaust Ductwork -Yes - No 
Exhaust filters -Yes - No 
Reactive chemicals (perchloric acid, picrates and azides) - Yes - No 
Detector cells? -Yes - No 
Were titanium tritide foil or scandium tritide foils vented 
to outside? -Yes - No 
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Was radioactive material used in animal research? 

Where were animals kept during studies? 

-Yes - No 

Were there particular storage areas of material (safes, lockers, etc.)? - Yes No 

Waste Disposal 
Radiological waste sink in use? 
Was an incinerator ever used? 
Where did laboratory waste go; interim storage? 

- Yes No 
-Yes - No 
-Yes - No 

120 day half-life material was disposed by 

> 120 day half-life material (H-3, C-14, etc.) by 

How were animals disposed? 

Where there ever spills (small to large)? 
Description if yes- 

-Yes - No 

Where are records of surveys kept? 
Did your lab receive any lab violations (green sheets) ? 
What for if yes: 

-Yes - No 

Any radioactive material currently in storage? 
If yes, where and what kind? 

-Yes - No 

Were any contaminated animals or radioactive material buried onsite?- Yes - No 
If yes, where and when? 

Do you recall any modifications/renovations of the labs where radioactive material was once 
used? Yes - No 
Have any lab floors where R.M. was used been carpeted? -Yes - No 

Please provide any comments which may aid in determining whether or not these areas were 
impacted. What is your expectation of any residual contamination (regardless of how small) and 
the best place to look for it? 
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smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 330: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-I4 or P-32 
was 14 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 331: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 12 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 332: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 8 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 337: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, (2-14 or P-32 
was 10 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 339: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 7 dpm/100cm2; the averages were lower. The highest result for a batch of 
I O  smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 340: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 10 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 

41 



Buildinq C - FSSR 

10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 309: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 8 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 310: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analyticals result for H-3, C-14 or P-32 
was 15 dpm/l 00cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 311: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 8 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 312: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 6 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 324: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 14 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 328/329: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 7 dpm/100cm2; the averages were lower. The highest result for a batch of 
I O  smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
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presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 9 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Hallway 2-1: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical rcsult for H-3, C-14 or P-32 
was 9 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 301: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 9 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 304: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, (2-14 or P-32 
was 6 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 305/306: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analysis result for H-3, C-14 or P-32 
was 7 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 307: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 7 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 308: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 7 dpm/100cm2; the averages were lower. The highest result for a batch of 
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Room 135: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 11 dpm/l 00cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 

0 Cargo Container: Results for the beta static average, maximum and the 
maximum scan, and the average and maximum removable contamination levels 
are presented in Table 10 above. The highest analyticalresult for H-3, C-14 or P- 
32 was 4 dpm/100cm2; the averages were lower. The highest result for a batch 
of 10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Hallway 1-1: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analysis result for H-3, C-14 or P-32 
was 7 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Hallway 1-2: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 6 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Hallway 1-3: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 7 dpm/100cm2; the averages were lower. The highest result for a batch of 10 
smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 209A: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 7 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 217A: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
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6.4 Review of Individual Survey Units 

Each individual survey unit meets the release criteria. The following paragraphs present 
a summary of the direct, scan and smear measurement results for each survey unit. 
Often the results are zero or less than zero which is normal for measurements at or near 
background levels. All results with relevant standard deviations, uncertaintv, efficiencies, 
areas, number of samDles Der area, and actual locations are Dresented in Amendices A- 
C: vendor laboratorv results are Dresented in Amendix D. 

0 Room 105: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 8 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 111: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 7 dpm/100cm2; the averages were lower. The highest result for a batch of 10 
smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 112: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 9 dpm/100cm2; the averages were lower. The highest result for a batch of 10 
smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 112A: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 7 dpm/l 00cm2; the averages were lower. The highest result for a batch of 10 
smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 119: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 35 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
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Table 12. Comparison of Duplicate Sample Measurements 

217A 
Hall 2-1 

30 1 

8 1020 245 540 4 1.9 0.5-2.0 
8 1250 250 1750 5 0.7 0.5-2.0 
11 -330 342 -1 000 -1 0.3 None 

347 
348 
349 

8 570 230 920 2 0.6 None 
8 90 255 -1 80 0 -0.5 None 
8 30 209 240 0 0.1 None 

36 

386 
387 

8 170 214 440 1 0.4 None 
6 160 352 -71 0 0 -0.2 None 
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Resolution 
<A 

Ratio 

0 5 2 . 0  
0.6-1.66 

I >200 I 0.85-1.18 1 

A beta static measurement was selected for quality control comparison from individual 
survey units. The results are summarized in the tables below. Drawings and locations 
are provided in Appendix A. Required ratios were not given by the NRC for resolutions 
<4 which includes negative values, very low values, and most below the MDC; these are 
deemed acceptable as both the first and second results are low; twenty-two of the 
duplicate measurements fell into this category. Fifteen comparisons had rounded 
resolutions of 4 or more and the actual ratios were within the range of the required 
ratios. Table 12 provides the values used in the comparison. 
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Room/ 
Hallway 

386 

Gross Smears 
dpm/l 00cm2 N Scans N Statics (dpml100cm2) m/l OOcm~ 

Statics Average Maximum Maximum Smears Average Maximu)m 
15 395 890 1120 17 22 150 

387 
Hall 3-1 

15 1 40 970 549 15 1 22 110 
15 1 1295 1 1970 1 2466 15 I 17 I00 

Hall 3-2 I 15 I 1237 1 1810 1 1723 15 I 7 100 
Hall 3-3 I 15 I 931 1780 1814 15 I 5 140 

6.3 Results of Miscellaneous Duplicate Measurements 

Hall 3-4 1 15 I 1152 

The survey technicians were afforded the opportunity to perform judgmental 
measurements in areas of highest potential contamination (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. Additionally, the technicians selected 37 unique locations for duplicate 
measurements. 

1780 2094 15 I 45 110 

Guidance found in NRC Inspection Procedure 84750 was used to determine if data quality 
was met per set of duplicate measurements. Review and follow-up actions was per that 
document. Professional judgment was used for sample results that were negative or less 
than the MDC. The following NRC guidance is presented: 

Hall 3-5 I 15 I 1227 I 1790 

0 Divide the first result for each sample by its associated uncertainty to 
obtain the resolution. (Note: For purposes of this plan, the uncertainty is 
defined as the relative standard deviation, one sigma, of the lab results as 
calculated from counting statistics.) 
Divide each first result by the corresponding second result to obtain the 
ratio (First resultlsecond result). 
The measurements are in agreement if the value of the ratio falls within 
the limits shown in the following table for the corresponding resolution. 

0 

0 

2488 15 I -1 1 90 

34 

409 I 15 I 1207 1 1920 1676 18 I 8 90 
420A I 15 I 201 750 1232 15 I 39 100 

Hall 4-1 
Hall 4-2 
Hall 4-3 

15 139 520 853 15 22 100 
15 123 540 630 15 10 150 
15 -6 1 360 923 15 12 80 
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Room/ 
Hallway 

Table I O .  Summary of Static, Scans and Gross Smear Measurements 

Gross Smears Statics (dpm/l 00cm2) (dpm~,OOcm~) 

N 1 , 1 Scans 1 S$ars 1 (dpm/lOOr) I 
Average Maximum Maximum Average Maximum 

Statics 
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Metal ss 296 24 785 
Jig Blank JB 373 24 945 

6.1 Background Material Results 

33 not used not used 
38 121 1 49 

Table 9 summarizes the results of the measurements for the reference materials with the 
three types of instruments used. The survey code is presented as a guide to the data 
sheets found in Appendix A. 

Table 9. Summary of Reference Material Measurements 

6.2 Survey Unit Results for Required Measurements 

The following table summarizes the results of the static, scan, and smear measurements 
for the survey units; respectively. Details of measurement results includina standard 
deviations and uncertaintv for each individual location are provided in Appendices A-C. 
Drawings showing measurement locations are provided in Appendix A. 

For static calculations, the background material in the particular room which produced 
more conservative results was selected and applied to every measurement in the room; 
i.e., the background of 226 for “White Lab Tops” would be selected over that for 
“Concrete Painted” of 246. For scan calculations, backgrounds were particular to the 
material being scanned. 

RSO, Inc., reported that there were 5 additional smear samples included with the Chain 
of Custody dated June 28, 2008. None of the results from these smears were 
considered remarkable and it is assumed they stuck to the smear actually being used. 
These results are presented in Appendix D but were not included in data analysis as 
FSS data. 
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6.0 DATA INTERPRETATION 

During the FSS, data was 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. 

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/l 00 cm2 for surface contamination 
Name of surveyor, sampler, or analyst 
Instrument specifications and calibration date 
Minimum detectable concentrations or activity 
Name of person reviewing results 
Other relevant information 

Per NUREG-1757, V01.2, the survey results (presented in Appendix A) 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 random locations for Class 3 survey units, and (b) discussion of unique material 
features and remedial actions; 
the measured sample concentrations, in units that are comparable to the DCGLs; 
the statistical evaluation of the measured concentrations. 

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. 
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5.7.6 Determination of Survey Point Locations 

Before the surveys were conducted within a survey unit, a fixed reproducible starting 
point was selected, such as the southwestern corner of the survey unit at ground level. 
The survey unit points were provided with the FSS drawings. Equipment such as tape 
and laser measurers were used in the measurement of the survey units for the FSS. 
SAE units (feet and inches) of measure were used.. 

Reference material 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 material and Class 3 survey points 
were randomly selected. 

The (0, 0) point was generally taken as the left corner of the survey unit or survey area 
as the area is entered. Survey unit diagrams are provided in Appendix A. Class 3 
survey unit maps were deemed to be of sufficient clarity that coordinates were not 
shown. 

5.7.7 Surface Activity Measurements 

Each survey unit and the reference area were initially designed to have a minimum of 15 
randomly located survey points. All survey units received a 100% beta scan on work 
surfaces, floors, fume hoods, and sinks. A smear was performed at each survey point 
and on selected drains, sinks, or HVAC vents. 

Direct Measurements 

Direct measurements of surface activity were performed at selected locations using the 
Ludlum 43-68 instrumentation listed in Table 5. Measurements were conducted by 
integrating counts over a 1 minute period. 

Removable Contamination Measurements 

A standardized method for smear testing of a relatively uniform area was used to aid in 
comparing contamination at different times and places. A smear taken from an area of 
about 100 cm2 is deemed acceptable to indicate levels of removable contamination. 

30 



Buildina C - FSSR 

5.7.5 Determining the Number of Survey Points 

The following technique is used to determine the number of samples required. 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 (a and p respectively) at 0.05. 

The “relative shift” ( A h )  is the ratio involving the concentration to be measured (A) 
relative to the expected variability in that concentration sigma (cF), and can be thought of 
as an expression of the resolution of the measurements. The sigma (0) is selected from 
the larger of that found in the survey unit or the reference area. The shift (A) 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 I I  error) is small. The LBGR is the concentration 
at which the type I I  error rate is set. It is advantageous to set the LBGR at or above the 
expected median contaminant concentration in the survey unit. Preliminary data 
indicated that residual levels up to 2000 dpm/100cm2 or about 40% of the DCGL was 
expected and was set as the LBGR. The LBGR also represents average concentrations 
that one expects to find after remediation is complete; by definition, the LBGR is 
something less than the DCGL. Preliminary data also indicated that the worst case for 
sigma (0) as - 700 dpm/100cm2 which was about 14% of the DCGL. All of this is 
summarized in the following formulas: 

A DCGL-LBGR -= 
0 0 

A - 5000-2000 - _  
0 700 

A - = 4.3 
0 

To determine the number of data points needed in each survey unit and reference area, 
MARSSIM Table 5.3 is used. The low level of contaminant averages and associated 
sigmas drove the relative shift to levels (4.3 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 
would be required for all survey units. At a derived relative shift of 3 and with the DQOs 
for a and p at 0.05, the required number of data points needed in each survey unit and 
reference area is I O .  By selecting 15 as the target number of sample locations in each 
survey unit, the probability of not obtaining sufficient data obviously diminishes. Each 
structure survey unit and the reference materials are expected to have a minimum of 15 
survey points; in fact, each reference material received 20 measurements. However, 
from the HSA, preliminary data was available to estimate the relative shift which was 
confirmed during the FSS. 
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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. 

0 Non-impacted areas: For this facility, the HSA concludes that potentially 
impacted areas do not include any other floors or areas as radioactive 
material was used exclusively in the basement. 

5.7.2 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 8. Suggested Area Limits for Survey Units 

100 to 1000 m2 
~ r 3 ~ 1 nolimit 

For this survey, each individual laboratory and the considered hallways were treated as 
individual survey units. 

5.7.3 Surface Scans 

All work areas and floors in each survey unit received a 100% beta-gamma scan; this 
exceeds the MARSSIM requirement and precludes errors of professional judgment 
regarding the scanning of suspect areas as all are scanned. 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 beta contamination 
detectors, scanning at much less than one detector width per second was required to 
ensure that the scan MDC met the project DQOs. 

5.7.4 Background Materials 

The background or reference materials were chosen due to their similarity in 
construction materials, construction date, and absence of any history of storing or 
handling radioactive materials. 

For comparability of results, survey measurements were collected from the reference 
material areas using similar instruments and survey techniques employed in the survey 
unit areas. Each background reference material was surveyed using 20 random static 
measurements. 
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The standard deviation of the instrument total efficiency was about 0.013 
cpmldpm. 

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: 

ou = 60-55.6 *i( 0.013)2 +( 9 )* dpm 

(0.25*0.552) 0.138 60 - 55.6 

Cu = 65 dpm 

5) The activity will then be 32 dpm/l00 cm2 and the total uncertainty for 
this one sigma formula will be about 65 dpm/100 cm2. (Note that the 
count time is considered to have trivial variance and is assumed to be a 
constant.) 

Referring to ,MARSSlM Table 6.9, a k value of +/-I .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 65 dpm/100 cm2 = 130 dpm/100 cm’. The final result is 32 +/- 
130 dpm/lOO cm2. These values are presented for each measurement in the results with 
any adjustment required for the physical size of the probe. 

Similar equations and techniques were used for static and scanning measurements. 

5.7 Survey Plan 

5.7.1 Area Classification 

For the indicated impacted areas at the facility, the HSA suggests that classification of 
impacted areas be into one class, based on MARSSIM definitions for Class 1, 2, and 3 
given below. The Acceptable License Termination Surface Screening Values listed in 
Table 4 above were used in this determination and all impacted areas were deemed to 
be Class 3. Although minor spills are common in laboratory research, the HSA did not 
identify large quantities that would require more than ordinary cleanup practices. 

Class 1 areas are impacted areas that, prior to remediation, had concentrations 
of residual radioactivity above the DCGL. 

0 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. 
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1) The total number of disintegrations is: 

dpm - 60cpm - 55.6cpm 
- 

100cm2 
(0.25epmldpm)(0.552cpmlepm 

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 (6-1 5) modified here considering that the background 
sigma was determined for a sequence of background counts: 

60cpm 
1 min 

+(5.lcpm) 

s, = 9cpm 

3) The uncertainty for the instrument efficiency was estimated at one 
standard deviation for the set of 20 measurements of the check source 
and corresponding 20 measurements of the instrument background using 
the following approach. 

Average CountRate - AverageBackgroundRate 
4zEm issionRa te &,,I = 
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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): 

Where: 
R, = Sample count rate (cpm) 

R, = Background count rate (cpm) 

For this work, tB is the total number of one minute counts used to determine the 
background count rate is 20. This value is used for reference area counts for statidscan 
measurements and a laboratory blank is used for smears. 

The MARSSIM equation for error propagation for division or multiplication is used to 
calculate total uncertainty: 

where u = x / y or x * y 

The following example of a typical determination of the measurement result for a smear 
(see results for sample 11, Room B201) and its related uncertainty at the 95% 
confidence level is provided. The following is given: 

C, = 60 cpm 
R, = 55.6 cpm 
t ,  = 1 min 

t ,  = 20 min 
E, = 0.552 epm/dpm 

E, = 0.25 cpm/epm 
a = 100 cm2 
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Background and sample count times used to analyze a smear on the Ludlum 2929 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, Equation 3-1 1, as modified for here, applies: 

where: 
a = area of surface smear in cm2, nominally 100 cm2 

5.6 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 (su 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: 

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 E~ and Ei. 
The uncertainty of the measurement was then determined through propagation of the 
uncertainties related to EtOtal 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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Area Background ScanMDC ScanMDCR Static MDC 
(cm2) (cpm) (dpm/lOOcm*) (cpm) (dpm/lOOcm*) Model Serial 

43-68 PR148454 126 373 1158 292 107 

Static 
MDCR 
(c m) 

27 

5.4 Beta Surface Activity Measurements 

43-37 PR128625 582 945 399 465 
43-37-1 PR145081 771 1211 34 1 526 

A beta meawrement for surface activity is performed over an area, represented by the 
phvsical surface area of the detector. To convert instrument counts to conventional 
surface activity units, the following equation is used: 

Not used 
Not used 

where: 
C ,  = Integrated counts recorded by the instrument 
C b = Background counts recorded by the instrument 
t ,  = Sample counting time 

t ,  = Background counting time 

5.5 Smear Analysis 

All smears were analyzed with the Ludlum 2929 or Ludlum 3030 for a gross determination of 
contamination levels as dpm/100 cm2. Except for H-3, the efficiencies are acceptable, e.g., 
C-14 as 8%. Smears were then analyzed for H-3 and 1-125 by Radiation Services Organization, 
Inc, (RSO), Laurel, MD. The liquid scintillation counting technique used for H-3 permits 
concurrent analysis for C-14 and P-32. 1-125 analysis was performed with gamma 
spectroscopy with a reported MDA of 20 dpm per a batch of 10 wipes. 
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5.2.2 Description of Instrument Calibration and Use of Check Sources 

Calibration of the Nal probe was performed in a Cs-I37 gamma field as 1) response is 
energy dependent and 2) the manufacturer provides multipliers to the response to Cs- 
137 gamma energy for responses to other energies. 

For beta measurements, calibration to C-14 was performed. C-14 decays by beta 
emission with a maximum energy of 0.156 MeV and an average energy of 0.05 MeV. 
Use of C-14 is considered conservative as the C-14 average energy is considerably less 
than the beta energy for Co-60, about the same as the electron from Ag/l09m, and at 
least a magnitude less than the average positron energy from Ga-68. Instrument 
efficiency in the field will be better than that reported and results will be reported higher 
than actual. 

The daily check sources used were traceable to the National Institute of Standards and 
Technology (NET). Calibration sheets and instrument use logs are filed in ChesNuc's 
Field Notes. 

5.3 Efficiency Determinations and Minimum Detectable Concentrations 

5.3.1 Beta Static and Scan Minimum Detectable Concentrations (MDC) 

NUREG-1507 (Reference 8.6) 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, 
Equation 3-10, as modified, applies: 

3 + 4.65JCb 

1 OOcm 

StaticMDC = 

where: 
Cb = Background count in one minute 
E, = Intrinsic instrument efficiency 

E, = Surface efficiency 
a = probe area in cm2 

For scanning, the time interval over an area is typically one second. The following 
equation is developed from reference NUREG-1507. 

1.3**60J% 
ScanMDC = 
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Application Instrument 

Fixed-point Ludlum 2350-1 data logger with Ludlum 43-68 Gas 
measurements Flow Proportional 

Ludlum 2350-1 data logger with either detector 
(1) Ludlum 43-37, 
(2) Ludlum 43-37-1, or Beta scans 

(2) Ludlum 43-68 Gas Flow Proportional 

Ludlum Model 2929 sample counter; Detector Model 
43-1 0-1 Alpha beta sample counter, scintillator is 
Zn S(Ag) 

Table 6. Instruments 

Probe 
Physical 
Area 

126 cm2 

582 cm2 
771 cm2 
126 cm2 

inch 
diameter Smears 

5.2.1 Description of Probes 

Beta-gamma (gas flow) probes 43-68, 43-37 and 43-37-1 1 gamma probes were used in 
this survey. A photo of the 43-68 is shown in Figure 3; the 43-37 and 43-37-1 are 
similar in construction to the 43-68. 

Figure 7. Ludlum Model 43-68 

Manufacturer data for the physical probe area of the Ludlum 43-68 probe indicates 
dimensions of 3.9"( 1Ocm)H X 4.6"( 1 1.7cm)W X 7.8"( 19.8cm)L; the area used for 
measurements is the screened area of 126 cm2. Manufacturer data for the physical 
probe area of the Ludlum 43-37 probe is quoted as 582 cm2 and for the 43-37-1 probe 
as 771 cm2. 
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5.2 Instrumentation 

ChesNuc performed the specified radiation scan and measurements using its proprietary 
Mapping and Radiation Survey System (MARSS-Surveyor). MARSS - Surveyor is an 
integrated radiation survey system. It was specifically designed to plan, perform, and 
coordinate radiological surveys coupled with management, evaluation, and reporting of 
radiation measurement data. Its survey planning and data collection capability support 
MARSSIM site characterization and final status surveys. Scan measurements are 
continually recorded on a hand-held personal data assistant (PDA) on a user-defined 
frequency, typically set at about once every second. Static measurements are collected 
and recorded directly into the system data management system, linking the location, 
survey unit, and instrument data for automated data evaluation and reporting. This 
approach provides automated survey records, and does not have to rely on the user 
alone for identifying elevated measurements. 

The Base Unit is designed to manage the overall radiological survey project data. At the 
initiation of a project, survey requirements are established in the Base Unit for use in 
guiding the overall survey performance and evaluation. The Surveyor field units provide 
the scan and static measurement devices, collecting the prescribed radiation 
measurements coupled with other key information, such as survey unit, designated 
locations, date and time, user selected background, and key instrument information. 
MARSS-Surveyor has built-in data summary and reporting functions that support timely 
preparation of the required FSS reports. 

The instruments selected for use during the FSS and their applications, which are 
integral to the MARSS-Surveyor system, are provided in Table 5. 

Table 6 lists the characteristics and application of the instruments; these instruments or 
equivalent will be used. All instruments were calibrated using NIST-traceable standards. 
Instruments will be response checked daily to ensure they are operating properly. In 
keeping with ANSI guidance, an acceptable k 20% response range is determined a 
priori. 

Instrument records, including dates of use, efficiencies, probe areas, calibration due 
dates, and source traceability are maintained. These records are integral to the 
application of MARSS-Surveyor to this project. 

For field applications, it is important that the values of the MDC, Investigation Level, and 
acceptable release criteria are well documented and understood in the field. From a 
project planning standpoint, these valueskriteria are typically expressed in dpm/100cm2. 
The MARSS-Surveyor system provides the mechanism for integrating these 
valueskriteria directly to the field surveys. MDCs are verified; Investigation Level alarms 
are established for the field instruments; and data for documenting compliance with the 
release criteria are automatically stored and evaluated. 
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5.0 SURVEY PLAN AND PROCEDURES 

6.1 FSS Data Quality Objectives 

Data Quality Objectives (DQOs) are fundamental components for planning. These will 
be considered during the scoping surveys, became formal elements of the FSSP, and 
integrated/implemented during the FSS performance. 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 following DQOs are quantitative and qualitative 
statements derived from the output of the DQO process. 

The number of survey measurements and locations per survey unit will be 
determined by MARSSIM techniques. Not less than 10 measurement 
locations will be used for each radioactive use laboratory, storage area or for 
each segment of hallway contiguous to radioactive material use and storage 
areas 
The background reference area or materials will be located in the facility from 
an area that has similar construction materials to those being surveyed and 
located. 
For beta fixed-point and scanning measurements, excluding H-3, instrument 
MDCs will be less than 2500 dpm/l00 cm2 which is 50% of the total surface 
activity release criteria for averages. 
For 1-125 smear measurements, the instrument MDC must be less than the 
release criteria (20 dpm/l00 cm2 ); 1-125 analysis need not be performed for 
areas with known decay of >20 half-lives since last use. For all other smear 
measurements, instrument MDCs will be less than 50% of the removable 
activity release criteria (e500 dpm/100cm2) for the category of “all other 
radionuclides”. For gross smear measurements, instrument MDCs will be 
less than 500 dpm/100 cm2 which is 50% of the removable activity release 
criteria; excluding H-3 and 1-125. 
Smear measurements for H-3 will serve as a surrogate for total surface 
activity and smear measurement results will be considered as 10% of the 
total activity. The smear investigation level (IL) will be measurements >500 
dpm/lOO cm2. 
Quality control (QC) measurements will be made to evaluate instrument and 
operator precision; at least 35 of fixed point measurements will be re- 
performed by the radiological engineer. Acceptability of measurements will 
be determined using guidance found in NRC Inspection Procedure 84750. 
A beta-gamma scan will be performed over 100% of work areas and floors 
within the laboratory and storage areas. Contiguous hallways will also 
receive a 100% scan (beginning and end determined by professional 
judgment). The scanning investigation level (IL) will be measurements > 50% 
DCGL; excluding H-3 and 1-125. 
A response check form or instrument control log will be used to keep track of 
background counts and response checks on a daily basis during work 
activities. 
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Lab Areas 
Smears 
Directs 

100% Scans 

Data Inputs 
HSA, Prior Closeouts 

Hallwavs 
Smears 
Directs 

100% Scans 

Survey Area Identification 
Reference Coordinate System 

Contaminates of Concern 

Data Verification and Data Acquisition 
Review DQO and Integrated Survey Design 

Actual Survey 

All Results CDCGL for r verages and Smears? 

1 I No 

-r 
SU Passes 
Write FSSR 

L 

Remediation 
Sunrev 

1 
SU Decon 7 

Figure 6. Work Process Flow Chart 
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Activities 

Evaluate contamination 
potential 

4.5 General Survey Plan 

Tasks 
I. Review radiological data from scoping and 
characterization surveys. 

2. Identify radionuclides of concern and determine 
DCGLs. 

The survey plan consisted 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) were defined and tasks (specific work assignments within a specific 
activity) were delegated to the appropriate team members. Table 5 provides a breakdown of 
activities and tasks of the FSSP. 

Establish reference system 

Determine background 
levels 

Perform Measurements 

Analyze samples 

Interpret data 

Table 5. Overview of Major Activities and Tasks 

1. Determine frequency and locations of 
measurements to meet criteria. 
2. Prepare facility survey maps and work 
packages. 
I. Review HSA. 
2. Measure indoor beta levels on various 
materials. 
1. Perform surface scans. 
2. Perform fixed point measurements. 
3. Collect smears. 
1. Count smears 
1. Convert data to standard units. 
2. Calculate average levels. 
3. Compare data with criteria. 
1. Construct data tables. 

~ 

2. Develop graphics. 
~ 

3. PrePare text. 

I 3. Identify boundaries of survey units and classes. 

Prepare report 

I 4. Submit reDort. 

An example work process flow chart is shown in Figure 6. 
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- 
J. W. Moon, CHP or James Brady, NRRPT 

Site Radiological Engineer 

11 NIH-Radiation Safety Officer IC 

Ana Environmental, Inc. 

Laboratory 
Analysis 

Site Survey 
Technicians 

Figure 5. FSS Organizational Chart 
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4.2 Organization and Responsibilities 

The survey was performed by Chesapeake Nuclear Services using a qualified team composed 
of technical experts and radiation safety technicians. This is the same organizational structure 
which conducted the characterization survey activities. Figure 5 shows the 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 progressed. Mr. Wiblin also directed laboratory 
services for in-house analyses. 

Field measurements of radiological parameters and sample collection were under the direction 
of Mr. J.W. Moon, CHP or Mr. James Brady, NRRPT. 

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 ANSVASTM NQA-1, 
Quality Assurance Program Requirements for Nuclear Facilities (1 989). 

Mr. John P. Jacobus is the NlDA Radiation Safety Officer and observed portions of the 
survey. 

4.3 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 8.12). 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. 

4.4 Laboratory Services 

All smears were analyzed by ChesNuc personnel offsite due to the amount of natural radon 
interference at the facility. Smears were analyzed for H-3 and 1-125 by Radiation Services 
Organization, Inc, (RSO), Laurel, MD. The liquid scintillation counting technique used for H-3 
permits concurrent analysis for C-14 and P-32. 1-125 analysis was performed with gamma 
spectroscopy. 
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4.0 FINAL STATUS SURVEY OVERVIEW 

4.1 Survey Objectives 

The purpose of the final status survey was to demonstrate that the radiological conditions at the 
facility satisfy the NRC release criteria and therefore, the site can be released for future use 
without radiological controls. The primary objectives of the final status survey were to: 

selectherify 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, if any, 
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 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, and these 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 considered non- 
impacted. 

Perform systematic and judgmental surface scan measurements. 

If elevated levels of contamination are identified (>so% 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 the reference coordinate system as 
the left corner as entering the room. Prepare drawings as appropriate. 
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1 H-3 11.2 x I O R  dpm/100cm2 
j C-14 13.7 x I O "  dpm/100cm2 
1 S-35 .3 x 1 o7 dpm/l 00cm2 

___- - - - __ 

I ___ - ___-___ -- _ I  __ll_ll__- __ 

Table 4. Acceptable License Termination Screening Values 
of Common Radionuclides for Building Surface Contamination 

Screening 

Table 2 values are the more conservative and will be used as DCGLs. If 1-125 is identified in a 
mixture, the "sum of fractions" rule will be applied; see 10 CFR Part 20, Appendix B, Note 4. 
Mixtures not containing 1-125 will be summed and compared to Table 2 above, as will other 
beta-gamma emitters. 
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Radionuclide 
1-1 25 
Other beta- 
gamma emitters 

3.0 DERIVED CONCENTRATION GUIDELINE LEVELS (DCGLs) 

Average' Maximum2 Removable3 
(dpm1100 cm2) (dpmll00 cm2) (dpmll00 cm2) 

100 300 20 

5,000 15,000 1,000 

NUREG-1556, Vol. 11, indicates that when equipment or facilities are to be released for 
unrestricted use, surface contamination surveys should be conducted for both removable and 
fixed contamination before the facilities or equipment are released from restricted to unrestricted 
use. For the potential contaminants of concern listed in Table S5, NUREG-1556 provides the 
maximum acceptable residual levels for radionuclides used in Building C as indicated in the 
Table 3 below. 

A standardized method for smear testing of a relatively uniform area was used to aid in 
comparing contamination at different times and places. A smear taken from an area of about 
100 cm2 is acceptable to indicate levels of removable contamination. 

Table 3. Acceptable Surface Contamination Levels 

Additionally, NUREG -1 556, Vol. 11, Table 1 I .I, provides screening level DCGLs based on the 
assumption that the fraction of removable surface contamination is equal to 0.1. The screening 
values represent surface concentrations of individual radionuclides that would be deemed in 
compliance with the 25 mremlyr unrestricted release dose limit in 10 CFR 20.1402. For 
radionuclides in a mixture, the "sum of fractions" rule applies; see 10 CFR Part 20, Appendix B, 
Note 4. The table is reproduced here for the radionuclides used or stored at the facility. Note 
that the table does not include radionuclides with half-lives less than 120 days. 
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Table 2. Impacted Rooms, Status or Close Date, and Associated Radionuclides 
(Continued) 

* X indicates use in that laboratory. Posted: Means in use during HSA. 
Blank indicates no use of particular radionuclide. An inserted number indicates that radionuclide has 
decayed through the multiple of half-lives shown since laboratory closure. 

2.4.3 Non-Impacted Areas 

For this survey, non-impacted areas are those not specifically listed above as impacted. 

2.4.4 Potentially Contaminated Media 

A review of potential migration routes within impacted areas was conducted. Migration routes 
include inside structures such as floor drains, trenches, or sumps; exhausthentilation (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. The survey teami was instructed to survey floor drains, sinks, 
hoods, and air ventilation discharge vents. 
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324 
328/329 

The contiguous and near contiguous areas used for storage or use of licensed radioactive 
material are considered as impacted. The boundaries for these areas were selected based on 
professional judgment, either in terms of contiguous area, natural boundaries (walls), or 
historical information, such as prior use (Le., potentially affected or unaffected areas). 

Equip. Room Posted X X X X X 
Wet Lab 11/25/2002 X X 23 33 139 

Table 2. Impacted Rooms, Status or Close Date, and Associated Radionuclides 
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Maximum -Average Decay Decay 

Energy 
- (MeV) (MeV) 

Radionuclide Half-life Mode Energy 

2.4.1 Radionuclides of Concern 

H-3 
C-14 
P-32 
P-33 
s-35 
(21-36 

The HSA indicates that the potential radiological contaminants of unsealed radionuclides 
are as indicated in the table below. Radionuclides with a half-life of less than 120 days, 
which can be disposed of by decay-in-storage, are also listed as these were in storage or 
use during the HSA property inspection. 

12.28 y Beta 0.006 0.019 
5730 y Beta 0.049 0.156 
14.3 d Beta 0.695 1.710 
25.4 d Beta 0.077 0.249 
87.4 d Beta 0.049 0.167 

3.01 E5 y Beta 0.251 0.71 0 

Table 1. Potential Radiological Contaminants 

0.031 various electrons 
~ 0 . 0 4  MeV 1-1 25 1 60.1 d 
various gammas 
~ 0 . 0 4  MeV 

2.4.2 Impacted Areas 

The following forty-three rooms were identified in the HSA in which radioactive material 
was used or stored through the years: 105, 1 1 1, 1 12, 1 12A, 1 19, 135, 209A, 21 7A, 301, 
304, 305/306, 307, 308, 309, 310, 311, 312, 324, 328/329, 330, 331, 332, 337, 339, 340, 
347, 348, 349, 357/358, 359, 361, 363, 368, 372, 377, 383, 384, 385, 386, 387, 409, and 
420A. 

Room modifications on the 3rd floor indicate that Room 306 is now part of Room 
305, Room 328 is now part of Room 329, and Room 357 is now part of Room 
358. 

0 

Room 383 was renovated to be an office but it was reported that the room was 
stripped of all potentially contaminated material including the floor tile during 
renovation. 

0 Three freezers for animal carcasses with radioactive material were identified in 
Rooms 112A and 119 and in the north wing of the 4'h floor in the mechanical 
space. 

0 Two sinks which were used for disposal of radioactive material to the sanitary 
sewer system are located in Room 119. 
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0 
Figure 4. Building C - 4'h Floor Locations of Radioactive Material Use or Storage 
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Figure 3. Building C - 3d Floor Locations of Radioactive Material Use or Storage 
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Figure 2. Building C - 2”d Floor Locations of Radioactive Material Use or Storage 

0 
6 



Figure 1. Building C - I*' Floor Locations of Radioactive Material Use or Storage 
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2.4 Historical Site Assessment (HSA) 

An HSA was conducted by ChesNuc during November - December 2007 and the results are 
identified in Reference 7-1. The HSA report was completed in February 2008, and provides the 
basis for area classifications used in this FSS. 

Since 1990, forty-three rooms were identified as impacted, where licensed materials were either 
used or stored, and currently require a close-out survey for building surface contamination. 
Most laboratories and use areas were associated with the radionuclides H-3, C-14, 1-125, P-32, 
P-33, and S-35. Only two laboratories were identified with use of CI-36. 

The HSA provided the following comments regarding operations: 

0 As radioactive material was removed from laboratories and as described in the 
application for the license, NlDA performed closeout surveys. Following the 
closeout surveys, these laboratories were considered as unrestricted for purposes 
of radiation control. Short-lived radionuclides such as those permitted under the 
MDE exemption would no longer be a contamination issue. 

During closeout surveys, attention should be given to (1) the traps in the 
radioactive waste disposal sinks in Room 119 and (2) the radioactive air 
discharge vents and filter locations on the roof. [Note the filters were removed 
and the hood area was surveyed; additionally, there was a close out survey with 
negative findings.] The rooms where radioactive materials are stored in freezers 
(Le., fourth floor mechanical room, freezer rooms) should also be surveyed for 
contamination. In addition to these rooms, some radioactive waste was stored in 
a cargo storage container outside the facility near Room 121 that should also be 
surveyed. 

0 

To meet NRC requirements for the removal of Building C as an authorized use location and 
acceptable for unrestricted use, all licensed material must be removed; areas decontaminated 
as necessary; and a close out survey performed. At the time of the HSA, there were ten 
laboratories and storage with use or storage of radioactive materials. Records of closeout 
surveys had been filed for 26 laboratories indicating decontamination to less than 220 dpm/lOO 
cm2. Records of closeout surveys could not be found for seven other laboratories. It was noted 
that several closeout records were incomplete and that surveys for these and those for 
laboratories with missing records should be re-performed. 

The following figures provide an illustration of the location of these laboratories and storage 
areas are by floor plan. 
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2.0 BACKGROUND INFORMATION 

The facility is part of the Johns Hopkins Bayview Medical Center which is one of five member 
institutions in the Johns Hopkins Health System. Building C is owned by FSK Land Corporation 
and is leased to and operated by NIDA-NIH. 

2.1 Owner and Operator's Address 

The owner of the facility is FSK Land Corporation (a Hopkins Entity) 1101 East 33'(' Street, Suite 
E100, Baltimore, MD 21218-3637. The contact is Mr. Nick Farrell, Senior Director, Facilities, 
Design & Construction, and may be reached by telephone at (443) 997-3735 or by e-mail at 
nfarrell@ihu.edu. 

'The operator of the facility is the U. S. Department of Health and Human Services, National 
institute on Drug Abuse, (NIDA), NIH, 5500 Nathan Shock Drive, Baltimore, MD 21224. Mr. 
John P. Jacobus is the current RSO and may be reached by telephone at (301) 594-4018 or by 
e-mail at jacobus@mail.nih.nov. 

2.2 Facility Location 

The facility is located on Johns Hopkins Bayview Research Campus, Building C, 5500 Nathan 
Shock Drive, Baltimore, MD 21224 which is in the east suburbs of Baltimore City, MD, an 
independent city surrounded but not included by Baltimore County, MD. A USGS Quadrangle 
map of the was provided in the HSA. 

2.3 Site Information 

2.3.1 Site Description 

The facility is part of the Johns Hopkins Bayview Medical Center which is one of five member 
institutions in the Johns Hopkins Health System. Building C is owned by FSK Land Corporation 
and C is leased to and operated by NIDA-NIH. The building consists of a four-story, 110,000 sq. 
ft. medical research facility. 

2.3.2 Site Conditions at Time of Final Survey 

At the start of the FSS and except for the waste storage area and the cargo container, all NRC- 
licensed materials had been removed from the facility. FSS for the waste storage area and the 
cargo container was postponed until the licensed material had been removed. 

Routine adherence to procedures and good housekeeping were the ALARA practices employed 
to achieve final activity levels. 
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No changes were made in the FSS from what was proposed in the FSS Plan. Minor 
adjustments were made in map illustrations for “as found” survey areas. No changes were 
required in the initial survey unit assumptions relative to the extent of residual radioactivity (e.g., 
material not accounted for during site characterization). 
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Final Status Survey Report 
Building C, Johns Hopkins Bayview Campus, 

5500 Nathan Shock Drive, Baltimore, MD 21224 

1.0 OVERVIEW 

As a result of the decision to cease operations in Building C, the National Institute on Drug 
Abuse, (NIDA), National Institutes of Health (NIH) directed that an investigation be performed at 
the facility to ensure that former use and storage locations are suitable for unrestricted release 
as specified by the NRC in 10 CFR Part 20. Chesapeake Nuclear Services, Inc. (ChesNuc) 
performed the final status surveys (FSS) for Building C during May-December 2008 in 
compliance with federal regulations. The purpose of the Final Status Survey Report (FSSR) is 
to demonstrate that radiological conditions at the facility satisfy release criteria and that the site 
can be released for unrestricted use. 

Radiological operations in Building C are authorized under NRC Materials License 19-09760-02 
issued to U. S. Department of Health and Human Services, National Institute on Drug Abuse, 
(NIDA), National Institutes of Health (NIH) which expires on October 31, 2010. The current 
license authorizes (1) the use of material in animal studies listed in 10 CFR 33.100 Schedule A 
(Type B Broad License) with quantities of certain material limited by its License Condition 12, (2) 
a 15 millicurie sealed cesium-I37 source manufactured by 3M model number 4F6S for use in 
instrument calibrations and checks, and (3) 100 millicuries of 1-125 as radioactive waste. The 
facility is also exempted by Maryland Department of the Environment (MDE) from Maryland 
licensure requirements regarding the receipt, possession, and use of certain accelerator 
produced radionuclides (NARM). The Maryland exemption for NARM in biomedical research 
projects is for brain imaging of human research subjects and research animals. Prior to this 
closeout survey, as NRC licensed radioactive material was removed from an individual 
laboratory, each laboratory was surveyed and decontaminated to acceptable residual levels. 

MDE had also issued specific individual licenses for radioactive material use which were 
terminated in 1990, when the NRC license became effective. MDE performed a closeout 
survey in that year for areas where radionuclides were previously used in the building and it 
serves as a 'benchmark of no contamination for the beginning of activities under the NRC 
I i cen se. 

The following is provided as a guide to correlate the information presented herein with that 
specified in NUREG-1757, Vol. 2 for information to be submitted in an FSS: 

0 

0 

0 

Results of the Historical Site Assessment (HSA) are provided in Section 2. 
A summary of the DCGLs developed for this facility is provided in Section 3. 
An overview of the work performed is provided in Section 4. 
A description of the survey plan is provided in Section 5. The technique used to 
determine the number of samples required is provided in paragraph 5.7.5. The 
justification for the values used to determine the number of samples is also provided in 
paragraph 5.7.5. 
An overview of the results of the FSS is provided in Section 6. 
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Executive Summary 

As a result of the decision to cease operations in Building C, NIH-NIDA directed that an 
investigation be performed at the facility to ensure that former use and storage locations 
are suitable for unrestricted release as specified by the NRC in 10 CFR Part 20. 
Chesapeake Nuclear Services, Inc. (ChesNuc) performed the final status surveys (FSS) 
for Building G during August 2008 in compliance with federal regulations. The purpose 
of the Final Status Survey Report (FSSR) is to demonstrate that radiological conditions 
at the facility satisfy release criteria and that the site can be released for unrestricted 
use. 

Radiological operations in Building C are currently authorized under NRC Materials 
License 19-09760-02 issued to U. S. Department of Health and Human Services, 
National Institutes of Health (NIH) National Institute on Drug Abuse, (NIDA), with an 
expiration date of October 31, 2010. 

An Historical Site Assessment (HSA) of C Building, Johns Hopkins Bayview Campus, 
5500 Nathan Shock Drive, Baltimore, MD 21224 was conducted by Chesapeake Nuclear 
Services, Inc. (ChesNuc) during November and December 2007. Forty-three rooms 
were identified in which radioactive material was used or stored through the years. Most 
laboratories and use areas were associated with the radionuclides H-3, C-14, 1-125, 
P-32, P-33, and S-35. Only two laboratories were identified with use of CI-36. 

ChesNuc performed a Final Status Survey for Building C during the May-December 
2008 time period. All Data Quality Objectives (DQOs) of the survey were met; data and 
statistical analyses for individual measurements and individual survey unit summaries 
are provided. 

Results for direct and scan measurements may be skewed positive due to the 
requirement to use conservative efficiency factors in calculations and also from other 
events such as the varying activity of natural radon gas on different days. However, no 
levels of radiation and radioactive material were detected during fixed measurements 
and scanning that exceeded the investigation level; and therefore, no discussion 
regarding this type of anomalous data is provided in the individual survey unit 
summaries. 

In summary, residual contamination levels for each survey unit are a small fraction of the 
acceptable residual levels for radionuclides listed in Table S-5, NUREG-1556 and even 
a smaller fraction of the NRC Acceptable License Termination Screening Values. This 
report and the HSA should be submitted to the NRC in the NIH-NIDA request to remove 
the authorized address from the NRC license. 
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Closeout Surveys 
/ii >i *' Laboratory Radiological Survey 

NIDA-Division of Intramural Research 
4940 Eastern Ave. B1d.C 

Baltimore, MD 21224 

Supervisory User: McCoy, M. Phone: Room: 386 

Surveyor: Koenig, L Date: 2 I /3 1% 

Yes No Yes No 
[ 251 [ ] 1 Signs and 1abels:room . [ >C ] [ ] 14.Proper use of shielding 
[ X] [ ] 2.source containers [ b l  [ 1 1 5 . P - o f ~ 8 ~ , s ~  
[ r ]  [ ] 3.refrlgerator I freezer [ >z] [ ] 16.Suwey records current 
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[>I [ I 2 2 . v - P - 1 -  
[ h] [ ] 10.Proper use of external monitoring [ )C ] [ ] 23.Survey meters available 
[ yl [ I 11 .propar ndiordhn- -nt [x] [ ] 24.Suwey meters operational , 

[ ] 25.Calibration cumnt 
[ ] 26.other(specify in remarks) 

[ y-1 [ ] 12.Proper radionuclide storage 
[ k] [ ] 1 ~ . R ~ u w o f k b c o r t r c m n d ~  
Remarks (Refer to violation by number) 

[A [ (9 ] 9.Hood air flow in calibration 
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[ ] [ ] l l . ~ m p r r n d s o r c t k r e ~  [ ] [ ] 24.Survey meters operational 
[ ] [ ] 12.Proper radionuclide storage [ J [ ~25.Catibmtioncurrsnt 
[ ] [ ]13.R~useofbbcolt .ndglovm [ ] [ ]26.other(spedfyinremarks) 
Remarks (Re- to vlolation by number) 

[ ] [ ]2.sourcecontainers 1 [ 1 1 5 . P - o f ~ ~ 0 , . m d d n g  

[ ] [ ] 4.1iquid scintillation vials 1 [ 117.t--- 
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Closeout Surveys 

Labara tory Radiological Survey 
NiDA-Division of Intramural Research 

4940 Eastern Ave. B1d.C 
Baltimore, MD 21224 

Supervisory User: Walther,D, Phone: 

&L Surveyor: Koenig, L Date: 4 /  (3 lo 2 

Room: 348 

COMPUANCE ITEMS 



Appendix C 
Closeout Surveys La bo ratory Radiological S u rvey 

NIDA-Division of Intramural Research 
4940 Eastern Ave. BM.C 

Baftimore, MD 21224 

Supervisory User: Walther,D, Phone: Room: 347 

Suweyorr Koenig, L Date: 9 / / 3  /02- 

Yes No Yes No 
[ ] [ ] 1.Signs end labels:room [ ] [ )14.Properuss,ofshielding 
[ ] f )2sourcecontainers 1 1 I 1 1 5 . - ~ = m l * ~ s ~  
[ ] [ ]3.~frigmtor/fntezer [ 3 [ ]16 .swVey~scurrent  
f ] f ]4.HquMsdntiUationvlab t 1 I 117.--- 
[ ] [ ]5.wastecontsinen 1 f18.Personndtrained 
[ ] [ ]6.otherequipment [ 1 [ ] 1Q.ProhibJtion on mouth pipetting 
[ 1 [ ] 7.Proper use of absorbent paper 1 ] [ ] 20.Properconidor storage 
f 1 f ] 8Mequate hood flow QpplOO. LFPM 1 ] [ ] 21.Exposum bvd 2.0 mRm 
f ] [ )Q.Hoodahflawincaiibmtbn t I 1 122*--n-N-l-Jcwl- 
[ ] [ ] 10.Properuseof externalmonitoring 1 ] [ ]23.SwveymetersavallaMe 
1 1 [ ] l l . p m g I I ~ u m t , ~ @ n t  f ] 1 ]24.surveymetsnoperatlonal 
f ] [ ] 12Proper radionuclide storage [ 1 [ ]25.Canbratloncumnt 
[ ] 1 ] 1 3 . ~ t m o o f h b ~ a n d ~  t 1 I l ~ . o t h ~ W w ~ ~ * )  
Remdcs(R.lrer to v W o n  by number) 

1.9- 
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Laboratory Radiological Survey Closeout SuNeys 

NIDA-Division of Intramural Research 
4940 Eastern Ave. 8ld.C 

Baltimore, MD 21224 

Supervisory User: Phone: Room: 332 

Surveyor: Koenig, t Date:&/// / o !  

Smear rtsehs in DPU ail 
smears cover 100 cm SP. I 

COMPLIANCE ITEMS 

Yes No 
[ ] [ ] 1.Signs and labels:room 

[ ] [ 112.Properradionudidestorage [ ] [ 

Remarks (Refer to violation by number) 
[ ] ] i 3 . R o u t l n a ~ o f k b ~ m d ~  t I [  

]17.lmnrlorylDirpard-m 
] 18.Personnel trained 
] 1Q.Prohibftlon on mouth pipetting 
] 20.Proper corridor storage 
] 21.Exposure level 2.0 mWh 

L ey meters available 
] 24.Suwey meters operational 
] 2ti.Cafibration wmnt 
] 26.other(specify in remarks) 

2 2 . ~ ~ ~ 0 t X n l  sq. 



Appendix C 
La bo rat0 ry Radiological Survey 
NIDA-Division of Intramural Research 

4940 Eastern Ave. B1d.C 
Baltimore, MD 21224 

Closeout Surveys 

Supervisory User: Phone: Room: 331 

Surveyor: Koenig, L Date: $1 k ?  103 

Yes No Yes No 
.Signs and 1abets:room [ ] f J 14.Proper use of shielding 
.source containers 
.refrigerator / freezer 
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Laboratary Radiological Survey Closeout Surveys 

NIDA-Division of Intramural Research 
4940 Eastern Ave. B1d.C 

Baltimore, MD 21224 

Supervisory User: Phone: Room: 330 

Surveyor: Koenig, L Date: 3 I 13 I 03 

Yes No Yes No 
1 .Signs and labels:room [ 1 [ ] 14.Proper use of shielding 

[ ] [ ]lZ.Propertadionudide storage [ ] [ ]2i.Calibdon current 
[ ] [ ] ~ 3 . R o u t j n e u o o ~ f b b o o r t . ~ d ~ ~  1 1 [ ]26.other(specifyinretnarks) 
Remarks (Refer to violation by number) 
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Closeout Surveys 

Laboratory Radiological Survey 
NIDA-Division of Intramural Research 

4940 Eastern Ave. B1d.C 
Baltimore, MD 21224 
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Closeout Surveys 

Laboratory Radiological Survey 
NIDA-Intramural Research Program 

5500 Nathan Shock Drive 
Baltimore, MD 2 1224 

Supervisory User: Modes %one: Rwm: 324 

Note: Swipe results In DPM. All swipes cover 100 rqi re centimeters. 
L. Date: #?16Ct;r 

1 I I I I 
7 

9 
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Closeout Surveys 

~ Supervisory User: Morales Phone: Room: 312 
Koeo;B ,L . Date: / / - / 7 - ~  

Laboratory Radiological Survey 
NIDA-Intramural Research P r o m  

5500 Nathan Shock Drive 
Baltimore, MD 2 1224 

bendh 

@ 

2 
3 
4 

5 

I 

bench 

i" 

Remarks (refer to violation by item number) 
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Closeout Surveys 

. SuperVisory User: Mordes, M. Phone: Room: 311 

Laboratory Radiological Survey 
NIDA-Intramural Research Program 

5500 Nathan Shock Drive 
Baltimore, MD 21224 

/+en ik, L . D@: q-36-@3 

1 'I I- / I  
Comdianc-c Items 

*e centimeters. 
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Closeout Surveys 

Laboratory Radiological Survey 
NlDA-Intramural R w c h  P r o m  

5500 Nathan Shock Drive 
B&imore,MD 21224 

Supervisory User: Walther, D. 1 Room: 309 I 
L 

Remarks (refer to violation by item number) 
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Laboratory Radiological Survey Closeout Surveys 
NIDA-Division of Intramural Research 

4940 Eastern Ave. B1d.C 
Baltimore, MD 21224 

Supervisory User: Walther,D, Phone: R m :  308 

Surveyor: Koenig, L Date:&)/ /6 /a 

Yes No 
[ 1 [ ] 1.Signsandlabels:raom 
[ ] 1 J2sourcewntalners 
1 ] I ]8refrlgerator/freezer 
1 1 [ f4.liqUWsdntiUationviak 
[ ] [ ]ti.wastecorUainers 
I ] [ ]6.otherequipment 
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Appendix C 
Closeout Surveys 

Laboratory Radio log ica I Survey 
NIDA-Division of Intramural Research 

4940 Eastern Ave. B1d.C 
Baltimore, MD 21224 

Supervisory User: Walther, D. Phone: Room: 306 

Surveyor: Koenig, L Date: 9 / / /  / 0% 

Yes No 
[ 1 [ 1 1 .Signs and labels:room [ ] [ ] 14.Pmper us0 of shielding 
[ ] [ ]2 .~~1mc0ntainer~ [ I t 115 . -d-mA-m 
[ ] [ ]3.mfrigefator/fi.eezer 1 ] [ ]16.Surveyrecordscwrent 
[ 1 [ ] 4,lquM scintillation viab 1 1 r 117.--- 
[ ] [ 15.wastewntainets [ ] [ ] 18.PerSonneltraM 
I 1 r 1 ~ . o t ~ a q u i P m e ~  [ ] [ ] 19.Prohibltion on mouth pipetung 

[ ] [ ]8.Adequatehoodflw@lWLFPM [ ] [ ]21.ExposureW<2.0mWh 

[ ] [ ] 1O.Proper use of extml  monitoring [ ] [ ] 23.Swey men wailable 
[ ] [ ] 1 1 . R o p a r n d o l l c t i u , ~ r k ~  [ ] [ ]24.Su1veymet~operation~ll 
1 1 [ ] 12.Pmper radionudide storage [ ] [ ]2S.CalIbrationcurrent 
[ ] [ ]13.~outinumd#&ndg10~~ [ ] [ ]26.other(spedfyinremclrks) 
Rmadcs (Refer to violation by numb) 

[ ] [ ] f.P~pW’lJS8 Of absorbent [ ] [ ]2O.PlDpWcorrklof StOl%lgt3 

[ ] [ ]9.HoodairflawtncaliWon m1 r 1=.CakmHkno-- 



Appendix C 
Closeout Surveys 

Laboratory Radiological Survey 
NIDA-Division of Intramural Research 

4940 Eastem Am. 8ld.C 
Baltimore, MD 21224 

Supervisory User: Walther, 0. Phone: Room: 305 

Surveyor: Koenig, L Date: 9 I f! 10 z- 

BENCH ,"----I \ 

Smear res& in DPM, ail 
smears cover 100 an sa. I 

Yes No Yes No . 
[ ] [ ] 1.Slgns and Iabefs:mom [ ] [ ] 14.Proper use of shielding 

[ ] [ ]3.rsfrigerator/freezer [ ] [ ]16.Su1veyrecordscwrent 

[ ] [ ] 5.wastecontainers . [ ] [ ] 1bPersonneltmined 

[ ] [ ]7.Properuseofabsorbentpaper [ ] [ ]2O.Pmpercorridorstom~e 
[ ] 1 )8Adequatehoodflw@lUOLFPM [ ] [ ]Pl.Exposurelevel~2.OmFUh 

[ J [ ] 1O.Pmw use of axtsmal monitoring [ Y [ ] 23.Sunrey meters available 
[ ] I ] 9.Hood air flw in calibration 

[ 1 [ l l l . ~ m b . d l U r v n a d . ~  [ 1 [ ]24.Surveymotenopbfat~ai 
[ ] [ ] 1 2 . P r o p e r ~ n ~ s t ~  [ ] [ )25.Ca#brcrtionarm#lt 
[ ] [ ].i3.RolrlhrusoafIsbcorbndgloms [ 1 1 2 8 . ~ e r ( s p e d f y ~ ~ ~ a r l r s )  
Refnarks (Refer to viaiation by number) 

[ ] [ ]P.sourcecontainers i 1 115.-d--.anoldng 

[ ] [ )4.liquklsdnt#iationvials 1 I [ 117.--- 

1 18.&erequipment [ ] [ ]lQ.Pmhibitiononrnwthpipetting 

I I l = . V - 1 ~ - w  
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Closeout Surveys 

Laboratory Radiological Survey 
NIDA-Division of Intramural Research 

4940 Eastem Ave. Bld.C 
Baltimore, MD 21224 

Supervisory User: Walther, D. Phone: Room: 304 

Surveyor: Koenig, L Date: 9 / 13 lo@ 

1 

BENCH I 0 

COMPUAIQCE ITEMS 

mcam e w e r  100 an sa. I 
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Closeout Surveys 

Laboratory Radiological Survey 
NIDA-Division of Intramural Research 

4940 Eastern Ave. B1d.C 
Baltimore, MD 21224 

Supervisory User: Walther, D. Phone: Room: 301 

I 

Surveyor: Koenig, L Date: / /3 
w / A  

3ENCH 

Smear resuits in DPM, all 
smears cwcr 1 MI em SQ. 

Yes No Yes No 
[ ] [ J 1.Signs and labels:foom [ ] [ ] 14.Proper us8 of shielding 
I 1 I 12.sourcemntainers 

1 
1 
I 
t 
I 
I 
I 
I 
I 
I 
I 

] 16.Survey reoofds cumnt 
] 17.-recordsW 
] 1 8 . P m n e l  trfdnsd 
] 19.prOhibitrorr on mouth pipetting 
]~.propSrcorrMorst~e 
] 21 .Exposum level < 2.0 mWh 

: I = . C - . q .  : ] 23.Sunfey metsras wallable 
, 3 24.Suwey meters operat@nal : ] 2S.Calibralion m n t  
, J 28.oth6r(sPedfy in remaib) 
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Closeout Surveys 

. Laboratory Radiological Survey 
NIDA-Intnunural Research Program 

5500 Nathan Shock Drive 
Baltimore, MD 2 1224 
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APPENDIX C 

Copies of Closeout Surveys or Related Surveys 
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0 Room 347: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 8 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 348: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analysis result for H-3, C-14 or P-32 
was 15 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 349: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 11 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 357/358: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 8 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 359: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 7 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 361: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 9 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 363: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
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presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 8 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 368: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 9 dpm/l 00cm2; the averages were lower. The highest result for a batch of 10 
smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 372: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 5 dpm/l 00cm2; the averages were lower. The highest result for a batch of 10 
smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 377: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 6 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 383: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 4 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 384: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 9 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 385: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 6 dpm/100cm2; the averages were lower. The highest result for a batch of 
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0 

0 

0 

0 
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I O  smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 386: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 14 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 387: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 6 dpm/l 00cm2; the averages were lower. The highest result for a batch of 10 
smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Hallway 3-1: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 13 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Hallway 3-2: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 10 dpm/l 00cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Hallway 3-3: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 7 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Hallway 3-4: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 7 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
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smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Hallway 3-5: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 10 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 409: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 11 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Room 420A: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 59 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Hallway 4-1 : Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, C-14 or P-32 
was 9 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Hallway 4-2: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, (2-14 or P-32 
was 8 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dprn/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
Hallway 4-3: Results for the beta static average, maximum and the maximum 
scan, and the average and maximum removable contamination levels are 
presented in Table 10 above. The highest analytical result for H-3, (2-14 or P-32 
was 6 dpm/100cm2; the averages were lower. The highest result for a batch of 
10 smears analyzed together for 1-125 was 4 dpm; this is below the minimum 
detectable activity of -20 dpm/100cm2 for an individual smear. The number of 
smears equaled or exceeded the number of static measurements (15). These 
values are below the acceptable surface contamination limits. 
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7.0 SUMMARY OF RESULTS 

Statistical analyses of the FSS data was performed at the survey unit level for evaluating 
compliance with the approved release criteria. Including hallways, there were 55 survey 
units and 15 static random measurements were made in each, smears were collected at 
each static location plus suspicious areas such as exhaust vents and drains. All floors 
and work areas (bench tops, sinks, and fume hoods) received a 100% beta-gamma 
scan. 

All DQOs were met. 

All 37 duplicate measurement results were acceptable. 

0 Of all survey units, the highest average and maximum beta static measurements 
were 2187 and 3030 dpm/100cm2 which are 44% and 20% of the respective 
DCGLs of 5000 dpm/l 00cm2 and 15000 dpm/l 00cm2; respectively. 

0 Of all survey units, the highest maximum beta scan measurement was 7064 
dpm/l 00cm2 which is 47% of the respective DCGL of 15000 dpm/l 00cm2. 

Of all survey units, the highest average and maximum gross beta smear 
measurements were 57 and 290 dpm/100cm2 which are 6% and 29% of the 
DCGL of 1000 dpm/100cm2. 

o The highest H-3 smear result was 11 dpm/100cm2 which is about 1% of 
the acceptable surface contamination levels. 

o Attributing all radioactivity to a single smear of a 10 pack used in the 
gamma analysis for 1-1 25, the maximum smear result was 4 dpm/l 00cm2. 
This value is less than the 20 dpm/100cm2 DCGL for removable 1-125 
contamination. With a half-life of -60 days, residual 1-125 is rapidly 
decaying. 

Results for direct and scan measurements may be skewed positive due to the 
requirement to use conservative efficiency factors in calculations and also from other 
events such as the varying activity of natural radon gas on different days. As all 
measured data are below the DCGL, no further analvsis such as the Wilcoxon Rank 
Sum is rewired. In summary, residual contamination levels for each survey unit are a 
small fraction of the acceptable residual levels for radionuclides listed in Table S-5, 
NUREG-1556 and even a smaller fraction of the NRC Acceptable License Termination 
Screening Values. This report and the HSA should be submitted to the NRC in the NIH- 
NlDA request to remove the authorized address from the NRC license. 
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Results of Static and Scan Measurements 




Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 105 
Survey Date: 6/19/2008 

Net fdDmll00 cm2) 
Uncertainty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty 
Location 

1 293 67 15 1060 480 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

357 
35 1 
32 1 
279 
326 
328 
355 
404 
383 
379 
370 
390 
399 
359 

131 
125 
95 
53 
100 
102 
129 
178 
157 
153 
144 
164 
173 
133 

17 
17 
16 
15 
16 
16 
17 
19 
18 
18 
18 
18 
18 
17 

Minimum: 
Maximum: 

Average: 
Std Dev: 

2080 
1980 
1510 
840 
1590 
1620 
2050 
2830 
2490 
2430 
2290 
2600 
2750 
21 10 
840 

2830 
201 5 
593 

540 
530 
51 0 
460 
51 0 
51 0 
540 
580 
560 
560 
550 
570 
580 
540 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: WL 

Instrument: L2350-1 80496 Material Background: 226 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epmldpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
M DC: I 157 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: C. Wiblin, CHP 

B- 1 



Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 11 1 
Survey Date: 6/19/2008 

Net (dDm1100 cm2) 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

420 
365 
367 
384 
346 
368 
354 
418 
345 
384 
375 
276 
393 
34 1 

191 
136 
138 
155 
117 
139 
125 
189 
116 
155 
146 
47 
164 
112 

19 
17 
18 
18 
17 
18 
17 
19 
17 
18 
18 
15 
18 
17 

Minimum: 
Maximum: 

Average: 
Std Dev: 

3030 
21 60 
2190 
2460 
1860 
221 0 
1980 
3000 
1840 
2460 
2320 
750 
2600 
1780 
750 

3030 
21 87 
548 

590 
540 
550 
560 
530 
550 
530 
590 
530 
560 
550 
460 
570 
520 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
MDC: 

BL 
229 cpm 

13 cpm 
1 min 

0.25 epmldpm 

0.20 cpm/epm 
0.05 epm/dpm 

0.0004 epm/dpm 
11 65 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 112 
Survey Date: 6/19/2008 

Net (dpm1100 cm’) 
U nce rta i n ty 
@ 95% CL 

Activity Gross NCPM 
(counts) NCPM Uncertainty 

Location 

1 376 150 18 2380 560 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

335 
338 
343 
34 1 
366 
41 7 
346 
352 
356 
385 
373 
377 
322 
329 

109 
112 
117 
115 
140 
191 
120 
126 
130 
159 
147 
151 
96 
103 

17 
17 
17 
17 
18 
19 
17 
17 
17 
18 
18 
18 
16 
16 

Minimum: 
Maximum: 

Average: 
Std Dev: 

1730 
1780 
1860 
1830 
2220 
3030 
1900 
2000 
2060 
2520 
2330 
2400 
1520 
1630 
1520 
3030 
2079 
401 

520 
520 
530 
530 
550 
590 
530 
540 
54 0 
560 
550 
560 
51 0 
51 0 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: WL 

Instrument: L2350-1 80496 Material Background: 226 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
M DC: 11 57 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 112A 
Survey Date: 611 912008 

Net (dom1100 cmZl 
Uncertainty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty 
Location 

1 372 126 17 2000 540 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

327 
395 
350 
338 
345 
351 
382 
395 
358 

37 1 
354 
375 
395 

385 

81 
149 
104 
92 
99 
105 
136 
149 
112 
139 
125 
108 
129 
149 

16 
18 
17 
16 
16 
17 
17 
18 
17 
18 
17 
17 
17 
18 

Minimum: 
Maximum: 

Average: 
Std Dev: 

1290 
2370 
1650 
1460 
1570 
1670 
21 60 
2370 
1780 
221 0 
1980 
1710 
2050 
2370 
1290 
2370 
1909 
349 

490 
560 
51 0 
500 
51 0 
520 
540 
560 
520 
550 
530 
520 
540 
560 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: CP 

Instrument: L2350-1 80496 Material Background: 246 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1205 dpm/l 00 cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 119 
Survey Date: 11/19/2008 

Net Idpmll00 cm2) 
Uncertainty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty 
Location 

1 304 75 27 1190 850 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 

322 
238 
344 
296 
304 
285 
269 
256 
32 1 
268 
333 
353 
31 3 
279 

93 
9 
115 
67 
75 
56 
40 
27 
92 
39 
104 
124 
84 
50 

28 
26 
28 
27 
27 
27 
27 
27 
28 
27 
28 
28 
28 
27 

Minimum: 
Maximum: 

Average: 
Std Dev: 

1480 
140 
1830 
1060 
1190 
890 
630 
430 
1460 
620 
1650 
1970 
1330 
790 
140 
1970 
1 1 1 1  
528 

860 
810 
880 
850 
850 
840 
830 
820 
860 
830 
870 
880 
860 
840 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
MDC: 

BL 
229 cpm 
26 cpm 
1 min 

0.25 epm/dpm 

0.20 cpm/epm 
0.05 epm/dpm 

0.0004 epm/dpm 
1 165 dpm/l 00 cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 135 
Survey Date: 1 1 / I  9/2008 

Net (dDmll00 cm2) 
Gross NCPM Uncertainty 

Location (counts) NCPM Uncertainty Activity @ 95% CL 

1 323 94 16 1490 51 0 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

31 9 
282 
379 
36 1 
380 
274 
303 
277 
291 
287 
265 
37 1 
31 1 
350 

90 
53 
150 
132 
151 
45 
74 
48 
62 
58 
36 
142 
82 
121 

16 
15 
18 
17 
18 
15 
16 
15 
15 
15 
14 
18 
16 
17 

Minimum: 
Maxim um : 

Average: 
Std Dev: 

1430 
840 
2380 
2100 
2400 
71 0 
1170 
760 
980 
920 
570 

2250 
1300 
1920 
570 

2400 
1415 
644 

500 
460 
560 
540 
560 
460 
490 
460 
470 
470 
450 
550 
490 
530 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: BL 

Instrument: L2350-1 80496 Material Background: 229 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1165 dpm/l00 cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: Cargo 
Survey Date: 1 1/19/2008 

Net (dDm/lOO cm2) 
Gross NCPM Uncertainty 

Location (counts) NCPM Uncertainty Activity @ 95% CL 

1 266 40 14 630 450 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

230 
279 
284 
274 
234 
251 
267 
261 
281 
234 
269 
244 
243 
262 

4 
53 
58 
48 
8 
25 
41 
35 
55 
8 

43 
18 
17 
36 

13 
15 
15 
15 
13 
14 
14 
14 
15 
13 
15 
14 
14 
14 

Minimum: 
Maximum: 

Average: 
Std Dev: 

60 
840 
920 
760 
130 
400 
650 
560 
870 
130 
680 
290 
270 
570 
60 
920 
51 7 
286 

41 0 
460 
470 
460 
41 0 
430 
450 
440 
470 
41 0 
450 
430 
420 
450 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
MDC: 

WL 
226 cpm 

13 cpm 
1 min 

0.25 epm/dpm 

0.20 cpm/epm 
0.05 epm/dpm 

0.0004 epm/dpm 
11 57 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: Hall 1-1 
Survey Date: 6/19/2008 

Net (dDmll00 cm’) 
Uncertainty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty 
Location 

1 340 94 16 1490 51 0 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

32 1 
291 
283 
288 
365 
336 
347 
302 
273 
293 
263 
279 
282 
362 

75 
45 
37 
42 
119 
90 
101 
56 
27 
47 
17 
33 
36 
116 

16 
15 
14 
15 
17 
16 
16 
15 
14 
15 
14 
14 
14 
17 

Minimum: 
Maxim um : 

Average: 
Std Dev: 

1190 
71 0 
590 
670 
1890 
1430 
1600 
890 
430 
750 
270 
520 
570 
1840 
270 
1890 
989 
536 

490 
460 
450 
450 
530 
500 
51 0 
470 
440 
460 
420 
440 
450 
530 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: CP 

Instrument: L2350-1 80496 Material Background: 246 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
M DC: 1205 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: Hall 1-2 
Survey Date: 8/3/2008 

Net (dDm1100 cm2) 
Uncertainty 
@ 95% CL 

Activity Gross NCPM 
(counts) NCPM Uncertainty 

Location 

1 403 54 27 850 840 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I 1  
12 
13 
14 
15 

420 
41 7 
420 
43 1 
456 
424 
428 
406 
352 
369 
383 
40 1 
387 
278 

71 
68 
71 
82 
107 
75 
79 
57 
3 

20 
34 
52 
38 
-7 1 

27 
27 
27 
28 
28 
27 
27 
27 
26 
26 
27 
27 
27 
25 

Minimum: 
Maximum: 

Average: 
Std Dev: 

1120 
1080 
1120 
1300 
1700 
1190 
1250 
900 
40 
31 0 
540 
820 
600 

-1 130 
-1 130 
1700 
779 
674 

850 
850 
850 
860 
870 
850 
850 
840 
81 0 
820 
830 
840 
830 
770 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: cu 

Instrument: L2350-1 80496 Material Background: 349 cpm 
Detector: 43-68 148454 Background Sigma: 26 cpm 

Probe Area: 126 cm2 Sample Analysis Time: I min 
Surface Efficiency: 0.25 epmldpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1427 dpm/l 00 cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: C. Wiblin, CHP 
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Summary of Static Measurements 

Survey Unit: Hall 1-3 
Survey Date: 

Appendix B - Statics 

Net (dom1100 cmZ) 
U nce rtai nty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty 
Location 

1 297 42 14 670 420 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

330 
206 
299 
339 
337 
34 1 
255 
282 
32 1 
31 0 
344 
259 
287 
249 

75 
-49 
44 
84 
82 
86 
0 

27 
66 
55 
89 
4 
32 
-6 

15 
10 
14 
15 
15 
15 
12 
13 
14 
14 
15 
12 
13 
12 

Minimum: 
Maximum: 

Average: 
Std Dev: 

1190 
-780 
700 
1330 
1300 
1370 

0 
430 
1050 
870 
1410 
60 
51 0 
-1 00 
-780 
1410 
667 
651 

460 
300 
430 
470 
470 
470 
370 
41 0 
450 
440 
480 
380 
41 0 
370 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
M DC: 

TL 
255 cpm 

12 cpm 
1 min 

0.25 epm/dpm 

0.20 cpm/epm 
0.05 epm/dpm 

0.0004 epm/dpm 
1226 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 209A 
Survey Date: 7/30/2008 

Net (dpm1100 cm2) 
Gross NCPM Uncertainty 

Location (counts) NCPM Uncertainty Activity @ 95% CL 

1 246 20 14 320 430 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

270 
302 
240 
287 
277 
248 
220 
281 
254 
292 
268 
300 
298 
327 

44 
76 
14 
61 
51 
22 
-6 
55 
28 
66 
42 
74 
72 
101 

15 
16 
14 
15 
15 
14 
13 
15 
14 
15 
15 
16 
16 
16 

Minimum: 
Maximum: 

Average: 
Std Dev: 

700 
1210 
220 
970 
810 
350 
-1 00 
870 
440 
1050 
670 
1170 
1140 
1600 
-1 00 
1600 
761 
453 

450 
490 
420 
470 
460 
430 
400 
470 
440 
480 
450 
490 
480 
51 0 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Tota I Efficiency U nce rta i n ty : 
M DC: 

WL 
226 cpm 

13 cpm 
1 min 

0.25 epm/dpm 

0.20 cpm/epm 
0.05 epm/dpm 

0.0004 epm/dpm 
1 157 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 217A 
Survey Date: 7/30/2008 

Net (dDm1100 cm') 
Uncertainty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty 
Location 

1 222 -4 13 -60 400 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

24 1 
21 8 
252 
268 
245 
262 
290 
272 
285 
251 
308 
298 
24 1 
258 

15 

26 
42 
19 
36 
64 
46 
59 
25 
82 
72 
15 
32 

-8 
14 
13 
14 
15 
14 
14 
15 
15 
15 
14 
16 
16 
14 
14 

Minimum: 
Maxim um : 

Average: 
Std Dev: 

240 

41 0 
670 
300 
570 
1020 
730 
940 
400 
1300 
1140 
240 
51 0 

1300 
5 52 
41 9 

-1 30 

-1 30 

420 
390 
430 
450 
430 
450 
480 
460 
470 
430 
490 
480 
420 
440 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
M DC: 

WL 
226 cpm 

13 cpm 
1 min 

0.25 epm/dpm 

0.20 cpmlepm 
0.05 epm/dpm 

0.0004 epm/dpm 
1 157 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 

B-I 2 



Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: Hall 2-1 
Survey Date: 7/30/2008 

Net (dom1100 cm21 
Uncertainty 
@ 95% CL 

NCPM Activity Gross Location 
(counts) NCPM Uncertainty 

1 306 60 15 950 470 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

327 
356 
31 1 
289 
342 
31 2 
325 
360 
320 
331 
382 
30 1 
31 2 
292 

81 
110 
65 
43 
96 
66 
79 
114 
74 
85 
136 
55 
66 
46 

16 
17 
15 
15 
16 
15 
16 
17 
16 
16 
17 
15 
15 
15 

Minimum: 
Maximum: 

Average: 
Std Dev: 

1290 
1750 
1030 
680 
1520 
1050 
1250 
1810 
1170 
1350 
2160 
870 
1050 
730 
680 
2160 
1244 
41 7 

490 
520 
480 
450 
51 0 
480 
490 
520 
490 
500 
540 
470 
480 
460 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: CP 

Instrument: L2350-I 80496 Material Background: 246 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epmldpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1205 dpm/100 cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 

B-13 



Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 301 
Survey Date: 6/23/2008 

Net (dpmll00 cm2) 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

243 
286 
238 
254 
266 
270 
282 
23 1 
244 
282 
28 1 
236 
279 
235 

-32 
11 
-37 
-2 1 
-9 
-5 
7 

-44 
-3 1 
7 
6 

-39 
4 

-40 

15 
16 
15 
15 
16 
16 
16 
15 
15 
16 
16 
15 
16 
15 

Minimum: 
Maxim um : 

Average: 
Std Dev: 

-51 0 
170 
-590 
-330 
-140 
-80 
110 
-700 
-490 
110 
100 
-620 
60 

-630 
-700 
170 
-278 
334 

470 
51 0 
460 
480 
490 
490 
500 
450 
470 
500 
500 
460 
500 
460 

hs6wment Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency : 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
M DC: 

SL 
275 cpm 

16 cpm 
1 min 

0.25 epm/dpm 

0.20 cpm/epm 
0.05 epm/dpm 

0.0004 epm/dpm 
1272 dpm/l 00 cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 

B-I 4 



Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 304 
Survey Date: 7/31/2008 

Net (dom1100 cm2\ 
Uncertainty 
@ 95% CL Activity 

Gross NCPM 
(counts) NCPM Uncertainty 

Location 

1 260 31 14 490 440 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 

22 1 
260 
178 
260 
21 0 
232 
223 
245 
223 
260 
237 
243 
228 
22 1 

-8 
31 
-51 
31 
-1 9 
3 
-6 
16 

31 
8 
14 
-1 
-8 

-6 

13 
14 
1 1  
14 
12 
13 
13 
14 
13 
14 
13 
14 
13 
13 

Minimum: 
Maximum: 

Average: 
Std Dew 

-1 30 
490 

490 
-300 
50 

-1 00 
250 
-1 00 
490 
130 
220 
-20 
-1 30 
-81 0 

-810 

490 
68 
36 1 

390 
440 
340 
440 
380 
41 0 
400 
420 
400 
440 
41 0 
420 
400 
390 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: BL 

Instrument: L2350-1 80496 Material Background: 229 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 11 65 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 305/306 
Survey Date: 7/31/2008 

Net (dpm1100 cm') 
Uncertainty 
@ 95% CL 

Activity Gross NCPM 
(counts) NCPM Uncertainty 

Location 

1 251 22 14 350 430 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

232 
209 
24 1 
224 
251 
263 
277 
21 8 
265 
292 
293 
232 
282 
238 

3 
-20 
12 
-5 
22 
34 
48 
-1 1 
36 
63 
64 
3 
53 
9 

13 
12 
13 
13 
14 
14 
15 
13 
14 
15 
15 
13 
15 
13 

Minimum: 
Maximum: 

Average: 
Std Dev: 

50 
-320 
190 
-80 
350 
540 
760 
-1 70 
570 
1000 
1020 
50 
840 
140 
-320 
1020 
353 
424 

41 0 
380 
420 
400 
430 
440 
460 
390 
450 
470 
480 
41 0 
460 
420 

~~ ~~~ 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: BL 

Instrument: L2350-1 80496 Material Background: 229 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cprn/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
M DC: 11 65 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 307 
Survey Date: 811 12008 

Net (dDmll00 cm2) 
Uncertainty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty 
Location 

1 308 79 16 1250 490 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

297 
302 
31 2 
314 
295 
278 
30 1 
31 2 
328 
31 4 
327 
294 
308 
299 

68 
73 
83 
85 
66 
49 
72 
83 
99 
85 
98 
65 
79 
70 

15 
16 
16 
16 
15 
15 
16 
16 
16 
16 
16 
15 
16 
15 

Minimum: 
Maximum: 

Average: 
Std Dev: 

1080 
1160 
1320 
1350 
1050 
780 
1140 
1320 
1570 
1350 
1560 
1030 
1250 
1110 
780 
1570 
1221 
206 

480 
480 
490 
500 
480 
460 
480 
490 
51 0 
500 
51 0 
480 
490 
480 

Instrument Data and Analysis Param e ters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
MDC: 

BL 
229 cpm 

13 cpm 
1 min 

0.25 epm/dpm 

0.20 cpm/epm 
0.05 epm/dpm 

0.0004 epm/dpm 
1 165 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 308 
Survey Date: 8/1/2008 

Net (dpm1100 cm2) 
Uncertainty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty 
Location 

1 30 1 72 16 1140 480 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

298 
320 
307 
31 7 
298 
31 8 
292 
278 
31 4 
300 
31 2 
282 
308 
284 

69 
91 
78 
88 
69 
89 
63 
49 
85 
71 
83 
53 
79 
55 

15 
16 
16 
16 
15 
16 
15 
15 
16 
15 
16 
15 
16 
15 

Minimum: 
Maximum: 

Average: 
Std Dev: 

1100 
1440 
1240 
1400 
1100 
1410 
1000 
780 
1350 
1130 
1320 
840 
1250 
870 
780 
1440 
1158 
214 

480 
500 
490 
500 
480 
500 
470 
460 
500 
480 
490 
460 
490 
470 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
MDC: 

BL 
229 cpm 

13 cpm 
1 min 

0.25 epm/dpm 

0.20 cpm/epm 
0.05 epm/dpm 

0.0004 epm/dpm 
11 65 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 

B-I 8 



Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 309 
Survey Date: 6/20/2008 

Net (dpm1100 cm2) 
U nce rtai nty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty 
Location 

1 285 59 15 940 470 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

254 
256 
251 
272 
295 
274 
252 
238 
281 
24 1 
238 
255 
266 
269 

28 
30 
25 
46 
69 
48 
26 
12 
55 
15 
12 
29 
40 
43 

14 
14 
14 
15 
15 
15 
14 
13 
15 
14 
13 
14 
14 
15 

Minimum: 
Maxim um : 

Average: 
Std Dev: 

440 
480 
400 
730 
1100 
760 
41 0 
190 
870 
240 
190 
460 
630 
680 
190 
1100 
568 
277 

440 
440 
430 
460 
480 
460 
430 
420 
470 
420 
420 
440 
450 
450 

Instrument Data and Analysis Parameters 
Model Serial No Reference Mat e rial : WL 

Instrument: L2350-1 80496 Material Background: 226 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 11 57 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: J. W. Moon, CHP 

B-I 9 



Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 310 
Survey Date: 6/23/2008 

Net (dDmll00 cm21 
Uncertainty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty 
Location 

I 279 50 15 400 230 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

273 
286 
272 
286 
273 
289 
295 
323 
283 
236 
323 
306 
320 
302 

44 
57 
43 
57 
44 
60 
66 
94 
54 
7 

94 
77 
91 
73 

15 
15 
15 
15 
15 
15 
15 
16 
15 
13 
16 
16 
16 
16 

Minimum: 
Maximum: 

Average: 
Std Dev: 

350 
450 
340 
450 
350 
480 
520 
750 
430 
60 
750 
61 0 
720 
580 
60 
750 
483 
184 

230 
230 
230 
230 
230 
240 
240 
250 
230 
21 0 
250 
240 
250 
240 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
MDC: 

WL 
229 cpm 

13 cpm 
1 min 

0.5 epm/dpm 

0.20 cpm/epm 
0.10 epm/dpm 

0.0008 epm/dpm 
582 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: J. W. Moon, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 31 1 
Survey Date: 6/23/2008 

Net (dpm1100 cm’) 
U nce rtai n ty 

1 305 79 16 1250 490 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

293 
31 2 
280 
308 
288 
303 
31 1 
335 
337 
324 
314 
320 
334 
330 

67 
86 
54 
82 
62 
77 
85 
109 
111 
98 
88 
94 
108 
104 

15 
16 
15 
16 
15 
16 
16 
17 
17 
16 
16 
16 
17 
17 

Minimum: 
Maximum: 

Average: 
Std Dev: 

1060 
1370 
860 
1300 
980 
1220 
1350 
1730 
1760 
1560 
1400 
1490 
1710 
1650 
860 
1760 
1379 
277 

480 
500 
460 
490 
470 
490 
500 
520 
520 
51 0 
500 
51 0 
520 
51 0 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: WL 

Instrument: L2350-1 80496 Material Background: 226 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpmlepm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
M DC: 1 157 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: J. W. Moon, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 312 
Survey Date: 6/23/2008 

Net (dom1100 cm2) 
Gross NCPM Uncertainty 

Location (counts) NCPM Uncertainty Activity @ 95% CL 

1 295 -8 22 -1 30 680 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

293 
309 
331 
276 
299 
275 
305 
297 
282 
31 2 
256 
278 
299 
31 1 

-1 0 
6 
28 
-27 
-4 
-28 
2 
-6 
-2 1 
9 

-47 
-25 
-4 
8 

22 
22 
23 
21 
22 
21 
22 
22 
22 
22 
21 
21 
22 
22 

Minimum: 
Maxim um : 

Average: 
Std Dev: 

-1 60 
100 
440 
-430 
-60 

-440 
30 

-100 
-330 
140 
-750 
-400 
-60 
130 

440 

297 

-750 

-1 35 

680 
690 
700 
670 
680 
660 
690 
680 
670 
690 
650 
670 
680 
690 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: FT 

Instrument: L2350-1 80496 Material Background: 303 cpm 
Detector: 43-68 148454 Background Sigma: 22 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1332 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: J.  W. Moon, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 324 
Survey Date: 6/23/2008 

Net (dpm1100 cm’) 

2 
3 
4 
5 
6 
7 
8 
9 
10 
I 1  
12 
13 
14 
15 

260 
270 
272 
324 
31 3 
33 1 
320 
299 
334 
306 
31 9 
302 
364 
303 

31 
41 
43 
95 
84 
102 
91 
70 
105 
77 
90 
73 
135 
74 

14 
14 
14 
15 
16 
16 
16 
16 
15 
17 
16 
16 
16 
17 
16 

Minimum: 
Maxim um: 

Average: 
Std Dev: 

590 
490 
650 
680 
1510 
1330 
1620 
1440 
1110 
1670 
1220 
1430 
1160 
2140 
1170 
490 
2140 
1214 
460 

450 
440 
450 
450 
51 0 
500 
51 0 
500 
480 
520 
490 
500 
480 
540 
490 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: BL 

Instrument: L2350-1 80496 Material Background: 229 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
M DC: 11 65 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: J. W. Moon, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 328/329 
Survey Date: 6/23/2008 

Net (dDm1100 cm2) 
Uncertainty 
@ 95% CL 

Activity Gross NCPM 
(counts) NCPM Uncertainty 

Location 

1 255 29 14 460 440 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

227 
226 
238 
269 
273 
254 
255 
269 
247 
294 
285 
267 
290 
251 

1 
0 
12 
43 
47 
28 
29 
43 
21 
68 
59 
41 
64 
25 

13 
13 
13 
15 
15 
14 
14 
15 
14 

'15 
15 
14 
15 
14 

Minimum: 
Maxim um : 

Average: 
Std Dev: 

20 
0 

190 
680 
750 
440 
460 
680 
330 
1080 
940 
650 
1020 
400 
0 

1080 
540 
333 

41 0 
400 
420 
450 
460 
440 
440 
450 
430 
480 
470 
450 
480 
430 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: WL 

Instrument: L2350-1 80496 Material Background: 226 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
M DC: 11 57 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: J. W. Moon, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 330 
Survey Date: 8/3/2008 

Net (dpm1100 cm2) 
Gross NCPM Uncertainty 

Location (counts) NCPM Uncertainty Activity @ 95% CL 

1 257 31 14 490 440 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

268 
249 
265 
281 
308 
283 
252 
286 
265 
248 
271 
267 
254 
251 

42 
23 
39 
55 
82 
57 
26 
60 
39 
22 
45 
41 
28 
25 

15 
14 
14 
15 
16 
15 
14 
15 
14 
14 
15 
14 
14 
14 

Minimum: 
Maximum: 

Average: 
Std Dev: 

670 
370 
620 
870 
1300 
900 
41 0 
950 
620 
350 
71 0 
650 
440 
400 
350 
1300 
650 
266 

450 
430 
450 
470 
490 
470 
430 
470 
450 
430 
460 
450 
440 
430 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: WL 

Instrument: L2350-1 80496 Material Background: 226 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
M DC: 1 157 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 331 
Survey Date: 8/3/2008 

Net (dom1100 cm2) 
Gross NCPM Uncertainty 

Activity @ 95% CL (counts) NCPM Uncertainty 
Location 

1 292 66 15 1050 480 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

281 
296 
273 
31 0 
304 
298 
278 
273 
268 
297 
307 
269 
301 
294 

55 
70 
47 
84 
78 
72 
52 
47 
42 
71 
81 
43 
75 
68 

15 
15 
15 
16 
16 
16 
15 
15 
15 
15 
16 
15 
16 
15 

Minimum: 
Maximum: 

Average: 
Std Dev: 

870 
1110 
750 
1330 
1240 
1140 
830 
750 
670 
1130 
1290 
680 
1190 
1080 
670 
1330 
1007 
228 

470 
480 
460 
500 
490 
480 
460 
460 
450 
480 
490 
450 
490 
480 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
MDC: 

WL 
226 cpm 

13 cpm 
1 min 

0.25 epm/dpm 

0.20 cpm/epm 
0.05 epm/dpm 

0.0004 epm/dpm 
1 157 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 332 
Survey Date: 6/20/2008 

Net (dpmll00 cmZ) 
Gross NCPM Uncertainty 

Location (counts) NCPM Uncertainty Activity @ 95% CL 

I 285 59 15 940 480 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

283 
285 
293 
276 
29 1 
276 
290 
329 
285 
284 
290 
306 
290 
267 

57 
59 
67 
50 
65 
50 
64 
103 
59 
58 
64 
80 
64 
41 

15 
15 
16 
15 
16 
15 
16 
17 
15 
15 
16 
16 
16 
15 

Minimum: 
Maximum: 

Average: 
Std Dev: 

900 
940 
1060 
790 
1030 
790 
1020 
1630 
940 
920 
1020 
1270 
1020 
650 
650 
1630 
995 
226 

480 
480 
490 
470 
480 
470 
480 
520 
480 
480 
480 
500 
480 
460 

Instrum en t Data and Analysis Param e ters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
MDC: 

WL 
226 cpm 
13.3 cpm 

1 min 
0.25 epm/dpm 

0.20 cpm/epm 
0.05 epm/dpm 

0.0004 epm/dpm 
1 157 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: J. W. Moon, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 337 
Survey Date: 8/3/2008 

Net (dom1100 cm2) 
U nce rta i n ty 
@ 95% CL 

Activity Gross NCPM 
(counts) NCPM Uncertainty 

Location 

1 258 32 14 510 440 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

230 
243 
228 
262 
225 
23 1 
246 
229 
253 
237 
229 
209 
249 
262 

4 
17 
2 
36 
-1 
5 

20 
3 

27 
11 
3 

-1 7 
23 
36 

13 
14 
13 
14 
13 
13 
14 
13 
14 
13 
13 
12 
14 
14 

Minimum: 
Maximum: 

Average: 
Std Dev: 

60 
270 
30 
570 
-20 
80 
320 
50 

430 
170 
50 

370 
570 

570 
21 3 
246 

-270 

-270 

41 0 
420 
41 0 
450 
400 
41 0 
430 
41 0 
440 
420 
41 0 
380 
430 
450 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: WL 

Instrument: L2350-I 80496 Material Background: 226 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
M DC: 1 157 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 339 
Survey Date: 8/3/2008 

Net (dDmll00 cm2) 
U nce rta i n ty 
@ 95% CL 

Activity Gross NCPM 
(counts) NCPM Uncertainty 

Location 

1 252 26 14 41 0 430 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

258 
238 
247 
235 
24 1 
230 
251 
240 
228 
233 
247 
228 
26 1 
242 

32 
12 
21 
9 
15 
4 
25 
14 
2 
7 

21 
2 
35 
16 

14 
13 
14 
13 
14 
13 
14 
14 
13 
13 
14 
13 
14 
14 

Minimum: 
Maximum: 

Average: 
Std Dev: 

51 0 
190 
330 
140 
240 
60 

400 
220 
30 
110 
330 
30 
560 
250 
30 

560 
2 54 
168 

440 
420 
430 
420 
420 
41 0 
430 
420 
41 0 
41 0 
430 
41 0 
440 
420 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: WL 

Instrument: L2350-1 80496 Material Background: 226 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
M DC: 11 57 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 340 
Survey Date: 8/3/2008 

Net (dDmll00 cm21 
Uncertainty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty 
Location 

1 278 52 15 830 460 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

250 
244 
268 
228 
265 
248 
260 
247 
256 
245 
271 
248 
247 
271 

24 
18 
42 
2 

39 
22 
34 
21 
30 
19 
45 
22 
21 
45 

14 
14 
15 
13 
14 
14 
14 
14 
14 
14 
15 
14 
14 
15 

Minimum: 
Maximum: 

Average: 
Std Dev: 

380 
290 
670 
30 

620 
350 
540 
330 
480 
300 
71 0 
350 
330 
71 0 
30 
830 
46 1 
214 

430 
430 
450 
41 0 
450 
430 
440 
430 
440 
430 
460 
430 
430 
460 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
MDC: 

WL 
226 cpm 

13 cpm 
1 min 

0.25 epm/dpm 

0.20 cpm/epm 
0.05 epm/dpm 

0.0004 epm/dpm 
11 57 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 

B-30 



Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 347 
Survey Date: 8/3/2008 

Net (dDmll00 cm21 

1 240 14 14 220 420 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

261 
243 
262 
243 
238 
24 1 
262 
265 
248 
262 
259 
263 
248 
277 

35 
17 
36 
17 
12 
15 
36 
39 
22 
36 
33 
37 
22 
51 

14 
14 
14 
14 
13 
14 
14 
14 
14 
14 
14 
14 
14 
15 

Minimum: 
Maximum: 

Average: 
Std Dev: 

560 
270 
570 
270 
190 
240 
570 
620 
350 
570 
520 
590 
350 
81 0 
190 
810 
447 
187 

440 
420 
450 
420 
420 
420 
450 
450 
430 
450 
440 
450 
430 
460 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: WL 

Instrument: L2350-1 80496 Material Background: 226 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
M DC: 11 57 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 348 
Survey Date: 8/3/2008 

Net (dpm1100 cm2) 
Uncertainty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty 
Location 

1 262 -1 3 16 -21 0 480 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

243 
273 
256 
28 1 
267 
249 
28 1 
26 1 
258 
256 
260 
288 
275 
282 

-32 
-2 
-1 9 
6 
-8 
-26 
6 

-1 4 
-1 7 
-1 9 
-1 5 
13 
0 
7 

15 
16 
15 
16 
16 
15 
16 
16 
15 
15 
16 
16 
16 
16 

Minimum: 
Maximum: 

Average: 
Std Dev: 

-51 0 
-40 
-31 0 
90 

-1 30 
-420 
90 

-230 
-280 
-31 0 
-240 
200 
-1 0 
100 
-51 0 
200 
-1 47 
21 1 

470 
500 
480 
500 
490 
470 
500 
480 
480 
480 
480 
51 0 
500 
500 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: SL 

Instrument: L2350-1 80496 Material Background: 275 cpm 
Detector: 43-68 148454 Background Sigma: 16 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epmldpm 
MDC: 1273 dpm/100 cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 349 
Survey Date: 8/3/2008 

Net (dpmlIO0 cm2) 
Uncertainty 
@ 95% CL 

Activity Gross NCPM 
(counts) NCPM Uncertainty 

Location 

1 225 -1 13 -20 400 
2 
3 
4 
5 
6 
7 
8 
9 

I O  
11 
12 
13 
14 
15 

248 
262 
257 
246 
228 
23 1 
228 
237 
229 
216 
22 1 
251 
26 1 
234 

22 
36 
31 
20 
2 
5 
2 
11 
3 

-1 0 
-5 
25 
35 
8 

14 
14 
14 
14 
13 
13 
13 
13 
13 
13 
13 
14 
14 
13 

Minimum: 
Maximum: 

Average: 
Std Dev: 

350 
570 
490 
320 
30 
80 
30 
170 
50 

-1 60 
-80 
400 
560 
130 

570 
195 
237 

-1 60 

430 
450 
440 
430 
41 0 
41 0 
41 0 
420 
41 0 
390 
400 
430 
440 
41 0 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: WL 

Instrument: L2350-1 80496 Material Background: 226 cpm 
148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Detector: 43-68 

Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1 157 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 357-358 
Survey Date: 8/3/2008 

Net (dDm1100 cm') 

LOC .- - 
1 274 48 15 760 460 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

268 
280 
271 
255 
262 
266 
253 
263 
275 
269 
258 
245 
247 
253 

42 
54 
45 
29 
36 
40 
27 
37 
49 
43 
32 
19 
21 
27 

15 
15 
15 
14 
14 
14 
14 
14 
15 
15 
14 
14 
14 
14 

Minimum: 
Maximum: 

Average: 
Std Dev: 

670 
860 
71 0 
460 
570 
630 
430 
590 
780 
680 
51 0 
300 
330 
430 
300 
860 
581 
168 

450 
460 
460 
440 
450 
450 
440 
450 
460 
450 
440 
430 
430 
440 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: WL 

Instrument: L2350-1 80496 Material Background: 226 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

'Total Efficiency Uncertainty: 0.0004 epm/dpm 
M DC: 11 57 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 359 
Survey Date: 1 1 / I  9/2008 

Net (dDmll00 cm’) 
Uncertainty 
@ 95% CL 

Activity Gross NCPM 
(counts) NCPM Uncertainty 

Location 

1 282 56 15 890 470 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

242 
31 2 
309 
273 
289 
235 
29 1 
247 
339 
258 
259 
314 
286 
250 

16 
86 
83 
47 
63 
9 
65 
21 
113 
32 
33 
88 
60 
24 

14 
16 
16 
15 
15 
13 
15 
14 
17 
14 
14 
16 
15 
14 

Minimum: 
Maximum : 

Average: 
Std Dev: 

250 
1370 
1320 
750 
1000 
140 
1030 
330 
1790 
51 0 
520 
1400 
950 
380 
140 
1790 
842 
488 

420 
500 
490 
460 
470 
420 
480 
430 
520 
440 
440 
500 
470 
430 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: WL 

Instrument: L2350-1 80496 Material Background: 226 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

I n st r u men t Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1157 dpm/100 cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 361 
Survey Date: 6/25/2008 

Net (dom1100 cm21 
Uncertainty 
@ 95% CL 

Activity Gross NCPM 
(counts) NCPM Uncertainty 

Location 

1 272 46 15 730 460 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

253 
240 
254 
273 
255 
272 
275 
276 
269 
274 
291 
276 
309 
272 

27 
14 
28 
47 
29 
46 
49 
50 
43 
48 
65 
50 
83 
46 

14 
14 
14 
15 
14 
15 
15 
15 
15 
15 
15 
15 
16 
15 

Minimum: 
Maximum: 

Average: 
Std Dev: 

430 
220 
440 
750 
460 
730 
780 
790 
680 
760 
1030 
790 
1320 
730 
220 
1320 
709 
261 

440 
420 
440 
460 
440 
460 
460 
460 
450 
460 
480 
460 
490 
460 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
MDC: 

WL 
226 cpm 

13 cpm 
1 min 

0.25 epmldpm 

0.20 cpm/epm 
0.05 epm/dpm 

0.0004 epm/dpm 
11 57 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: J.  W. Moon, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 363 
Survey Date: 6/25/2008 

Net (dDm1100 cm2) 
Uncertainty 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

31 7 
278 
28 1 
300 
262 
31 7 
285 
279 
296 
273 
265 
258 
284 
305 

5 15 1030 480 
88 
49 
52 
71 
33 
88 
56 
50 
67 
44 
36 
29 
55 
76 

16 
15 
15 
15 
14 
16 
15 
15 
15 
15 
14 
14 
15 
16 

Minimum: 
Maximum : 

Average: 
Std Dev: 

1400 
780 
830 
1130 
520 
1400 
890 
790 
1060 
700 
570 
460 
870 
1210 
460 
1400 
909 
2 94 

500 
460 
460 
480 
440 
500 
470 
460 
480 
450 
450 
440 
470 
490 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: BL 

Instrument: L2350-1 80496 Material Background: 229 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpmlepm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
M DC: 1 165 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: J. W. Moon, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 368 
Survey Date: 6/25/2008 

Net (dpm/100 cm’) 
Uncertainty 
@ 95% CL Activity Gross NCPM Location 

(counts) NCPM Uncertainty 
1 251 22 14 350 430 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

248 
222 
248 
278 
25 1 
272 
275 
249 
239 
2 74 
256 
235 
269 
279 

19 
-7 
19 
49 
22 
43 
46 
20 
10 
45 
27 
6 

40 
50 

14 
13 
14 
15 
14 
15 
15 
14 
13 
15 
14 
13 
14 
15 

Minimum: 
Maximum: 

Average: 
Std Dev: 

300 
-110 
300 
780 
350 
680 
730 
320 
160 
71 0 
430 
100 
630 
790 
-110 
790 
435 
2 74 

430 
400 
430 
460 
430 
450 
460 
430 
420 
460 
440 
41 0 
450 
460 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
MDC: 

BL 
229 cpm 

13 cpm 
1 min 

0.25 epm/dpm 

0.20 cpm/epm 
0.05 epm/dpm 

0.0004 epmldpm 
1 165 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: J. W. Moon, CHP 

B-38 



I 1  

Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 372 
Survey Date: 6/24/2008 

Net (dpmllO0 cm2) 
Gross NCPM Uncertainty 

Location (counts) NCPM Uncertainty Activity @ 95% CL 

1 244 -59 21 -940 640 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

243 
255 
253 
268 
267 
252 
223 
24 1 
294 
31 0 
239 
238 
262 
296 

-60 
-48 
-50 
-35 
-36 
-5 1 
-80 
-62 
-9 
7 

-64 
-65 
-4 1 
-7 

21 
21 
21 
21 
21 
21 
20 
21 
22 
22 
20 
20 
21 
22 

Minimum: 
Maximum: 

Average: 
Std Dev: 

-950 
-760 
-790 
-560 
-570 
-81 0 
-1 270 
-980 
-140 
110 

-1 020 
-1 030 
-650 
-110 
-1 270 
110 
-698 
389 

640 
650 
650 
660 
660 
650 
630 
640 
680 
690 
640 
640 
650 
680 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: FT 

Instrument: L2350-1 80496 Material Background: 303 cpm 
Detector: 43-68 148454 Background Sigma: 22 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
M DC: 1332 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: J. W. Moon, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 377 
Survey Date: 1 1/19/2008 

Net (dpmll00 cm2) 
Uncertainty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty 
Location 

1 273 47 15 750 460 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

261 
252 
258 
284 
215 
21 5 
240 
307 
160 
274 
257 
259 
236 
294 

35 
26 
32 
58 
-1 1 
-1 1 
14 
81 

48 
31 
33 
10 
68 

-66 

14 
14 
14 
15 
13 
13 
14 
16 
10 
15 
14 
14 
13 
15 

Minimum: 
Maximum: 

Average: 
Std Dev: 

560 
41 0 
51 0 
920 
-1 70 
-1 70 
220 
1290 
-1 050 
760 
490 
520 
160 
1080 

1290 
41 9 
578 

-1 050 

440 
430 
440 
470 
390 
390 
420 
490 
320 
460 
440 
440 
420 
480 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
MDC: 

WL 
226 cpm 

13 cpm 
1 min 

0.25 epm/dpm 

0.20 cpmlepm 
0.05 epmldpm 

0.0004 epm/dpm 
1 157 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: J. W. Moon, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 383 
Survey Date: 6/24/2008 

Net (dDmll00 cm2) 
Uncertainty 
@ 95% CL 

Activity Gross NCPM 
(counts) NCPM Uncertainty 

Location 

1 305 2 22 30 690 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 

263 
299 
269 
256 
290 
284 
295 
252 
283 
285 
262 
293 
306 
281 

-40 
-4 
-34 
-47 
-1 3 
-1 9 
-8 
-5 1 
-20 
-1 8 
-4 1 
-1 0 
3 
-22 

21 
22 
21 
21 
22 
22 
22 
21 
22 
22 
21 
22 
22 
21 

Minimum: 
Maximum: 

Average: 
Std Dev: 

-630 
-60 
-540 
-750 
-21 0 
-300 
-1 30 
-810 
-320 
-290 
-650 
-1 60 
50 
-350 
-81 0 
50 

277 
-341 

660 
680 
660 
650 
680 
670 
680 
650 
670 
670 
650 
680 
690 
670 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: FT 

Instrument: L2350-1 80496 Material Background: 303 cpm 
Detector: 43-68 148454 Background Sigma: 22 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1332 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: J. W. Moon, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 384 
Survey Date: 8/3/2008 

Net (dDmll00 cm2) 
Gross NCPM Uncertainty 

Location (counts) NCPM Uncertainty Activity @ 95% CL 

1 262 -1 3 16 -210 480 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

24 1 
262 
247 
254 
270 
246 
247 
249 
238 
247 
258 
276 
243 
258 

-34 
-1 3 
-28 
-2 1 
-5 
-29 
-2 8 
-26 
-37 
-28 
-1 7 
1 

-32 
-1 7 

15 
16 
15 
15 
16 
15 
15 
15 
15 
15 
15 
16 
15 
15 

Minimum: 
Maxim urn : 

Average: 
Std Dev: 

-550 
-21 0 
-450 
-340 
-90 

-470 
-450 
-420 
-590 
-450 
-280 
10 

-510 
-280 
-590 
10 

-353 
173 

460 
480 
470 
480 
490 
470 
470 
470 
460 
470 
480 
500 
470 
480 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: SL 

Instrument: L2350-1 80496 Material Background: 275 cpm 
Detector: 43-68 148454 Background Sigma: 16 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1273 dpm/100 cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 385 
Survey Date: 8/3/2008 

Net (dDmll00 cm21 
Gross NCPM Uncertainty 

Activity @ 95% CL (counts) NCPM Uncertainty 
Location 

1 393 44 27 700 840 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

332 
362 
352 
338 
368 
36 1 
334 
364 
36 1 
322 
368 
337 
337 
350 

-1 7 
13 
3 

-1 1 
19 
12 
-1 5 
15 
12 
-27 
19 
-1 2 
-1 2 
1 

26 
27 
26 
26 
27 
27 
26 
27 
27 
26 
27 
26 
26 
26 

Minimum: 
Maxim um : 

Average: 
Std Dev: 

-270 
200 
40 

-1 80 
300 
190 
-240 
230 
190 
-430 
300 
-1 90 
-1 90 
10 

-430 
700 
44 
296 

81 0 
830 
820 
81 0 
830 
830 
81 0 
830 
830 
800 
830 
81 0 
81 0 
820 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: cu 

Instrument: L2350-1 80496 Material Background: 349 cpm 
Detector: 43-68 148454 Background Sigma: 26.3 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1427 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 386 
Survey Date: 8/3/2008 

Net (dom1100 cm2) 
Gross NCPM Uncertainty 

Location (counts) NCPM Uncertainty Activity @ 95% CL 

1 265 39 14 620 450 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

252 
245 
239 
240 
248 
255 
237 
255 
263 
282 
246 
231 
260 
245 

26 
19 
13 
14 
22 
29 
11 
29 
37 
56 
20 
5 

34 
19 

14 
14 
13 
14 
14 
14 
13 
14 
14 
15 
14 
13 
14 
14 

Minimum: 
Maximum: 

Average: 
Std Dev: 

41 0 
300 
21 0 
220 
350 
460 
170 
460 
590 
890 
320 
80 
540 
300 
80 
890 
395 
208 

430 
430 
420 
420 
430 
440 
420 
440 
450 
470 
430 
41 0 
440 
430 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
MDC: 

BL 
226 cpm 

13 cpm 
1 min 

0.25 epm/dpm 

0.20 cpm/epm 
0.05 epm/dpm 

0.0004 epm/dpm 
1 157 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 387 
Survey Date: 6/23/2008 

Net (dDmll00 cmZl 
Uncertainty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty Location 

1 266 -37 21 -590 660 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 

260 
270 
272 
324 
31 3 
331 
320 
299 
334 
306 
31 9 
302 
364 
303 

-43 
-33 
-3 1 
21 
10 
28 
17 
-4 
31 
3 
16 
-1 
61 
0 

21 
21 
21 
22 
22 
23 
22 
22 
23 
22 
22 
22 
23 
22 

Minimum: 
Maxim um : 

Average: 
Std Dev: 

-680 
-520 
-490 
330 
160 
440 
270 

490 
50 
250 
-20 
970 
0 

-680 
970 
40 
459 

-60 

650 
660 
660 
700 
690 
700 
700 
680 
71 0 
690 
700 
680 
730 
680 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: CF 

Instrument: L2350-1 80496 Material Background: 303 cpm 
Detector: 43-68 148454 Background Sigma: 22 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epmldpm 
MDC: 1332 dpm/lOO cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: J. W. Moon, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: Hall 3-1 
Survey Date: 7/31/2008 

Net (dom/100 cm’) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

344 
31 8 
350 
370 
260 
288 
31 2 
31 0 
342 
350 
328 
32 1 
352 
328 
34 1 

98 
72 
104 
124 
14 
42 
66 
64 
96 
104 
82 
75 
106 
82 
95 

Uncertainty 
@ 95% CL 

Activity 

16 1560 51 0 

Gross NCPM 
(counts) NCPM Uncertainty 

Location 

16 
17 
17 
14 
15 
15 
15 
16 
17 
16 
16 
17 
16 
16 

Minimum: 
Maximum: 

Average: 
Std Dev: 

1140 
1650 
1970 
220 
670 
1050 
1020 
1520 
1650 
1300 
1190 
1680 
1300 
1510 
220 
1970 
1295 
442 

480 
51 0 
530 
420 
450 
480 
480 
51 0 
51 0 
490 
490 
520 
490 
51 0 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
MDC: 

CP 
246 cpm 

13 cpm 
1 min 

0.25 epm/dpm 

0.20 cpm/epm 
0.05 epm/dpm 

0.0004 epm/dpm 
1205 dpm/l 00 cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: Hall 3-2 
Survey Date: 7/31/2008 

Net (dpm/lOO cm21 
Gross NCPM Uncertainty 

Location (counts) NCPM Uncertainty Activity @ 95% CL 

1 357 111 17 1760 520 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

360 
326 
350 
314 
326 
305 
320 
306 
323 
31 7 
340 
31 4 
303 
298 

114 
80 
104 
68 
80 
59 
74 
60 
77 
71 
94 
68 
57 
52 

17 
16 
17 
15 
16 
15 
16 
15 
16 
15 
16 
15 
15 
15 

Minimum: 
Maximum: 

Average: 
Std Dev: 

1810 
1270 
1650 
1080 
1270 
940 
1170 
950 
1220 
1130 
1490 
1080 
900 
830 
830 
1810 
1237 
31 1 

520 
490 
51 0 
480 
490 
470 
490 
470 
490 
480 
51 0 
480 
470 
460 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: CP 

Instrument: L2350-1 80496 Material Background: 246 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpmlepm 
Total Efficiency: 0.05 epmldpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1205 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: Hall 3-3 
Survey Date: 7/31/2008 

Net (dom1100 cm2) 
Uncertainty 
@ 95% CL 

Activity Gross NCPM 
(counts) NCPM Uncertainty 

Location 

1 362 107 16 1700 490 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

31 8 
351 
280 
367 
348 
32 1 
31 8 
31 6 
298 
266 
279 
303 
268 
309 

63 
96 
25 
112 
93 
66 
63 
61 
43 
11 
24 
48 
13 
54 

14 
15 
13 
16 
15 
14 
14 
14 
14 
12 
13 
14 
13 
14 

Minimum: 
Maximum: 

Average: 
Std Dev: 

1000 
1520 
400 
1780 
1480 
1050 
1000 
970 
680 
170 
380 
760 
210 
860 
170 
1780 
931 
519 

450 
480 
400 
500 
480 
450 
450 
450 
430 
390 
400 
430 
390 
440 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: TL 

Instrument: L2350-1 80496 Material Background: 255 cpm 
Detector: 43-68 148454 Background Sigma: 12 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
M DC: 1226 dpm/l00 cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: Hall 3-4 
Survey Date: 8/3/2008 

Net (dDmll00 cm’) 
Uncertainty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty 
Location 

1 337 82 15 1300 470 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

302 
367 
331 
31 9 
355 
342 
327 
298 
342 
31 7 
303 
324 
338 
31 1 

47 
112 
76 
64 
100 
87 
72 
43 
87 
62 
48 
69 
83 
56 

14 
16 
15 
14 
16 
15 
15 
14 
15 
14 
14 
15 
15 
14 

Minimum: 
Maximum: 

Average: 
Std Dev: 

750 
1780 
1210 
1020 
1590 
1380 
1140 
680 
1380 
980 
760 
1100 
1320 
890 
680 
1780 
1152 
316 

430 
500 
460 
450 
490 
470 
460 
430 
470 
450 
430 
450 
470 
440 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: TL 

Instrument: L2350-1 80496 Material Background: 255 cpm 
Detector: 43-68 148454 Background Sigma: 12 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1226 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: Hall 3-5 
Survey Date: 7/31/2008 

Net (dpmll00 cm2) 
U nce rta i n ty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty 
Location 

1 335 80 15 1270 470 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

350 
31 9 
303 
322 
368 
327 
303 
31 5 
359 
366 
338 
307 
32 1 
352 

95 
64 
48 
67 
113 
72 
48 
60 
104 
111 
83 
52 
66 
97 

15 
14 
14 
15 
16 
15 
14 
14 
16 
16 
15 
14 
14 
16 

Minimum: 
Maximum: 

Average: 
Std Dev: 

1510 
1020 
760 
1060 
1790 
1140 
760 
950 
1650 
1760 
1320 
830 
1050 
1540 
760 
1790 
1227 
353 

480 
450 
430 
450 
500 
460 
430 
440 
490 
500 
470 
440 
450 
480 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: TL 

Instrument: L2350-1 80496 Material Background: 255 cpm 
Detector: 43-68 148454 Background Sigma: 12 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

I nst r u men t Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1226 dpm/l 00 cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 409 
Survey Date: 8/1/2008 

Net (dDmll00 cmZ) 

L C  

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

290 
350 
275 
284 
31 1 
304 
308 
297 
308 
294 
328 
31 7 
302 
306 

61 
121 
46 
55 
82 
75 
79 
68 
79 
65 
99 
88 
73 
77 

15 
17 
15 
15 
16 
16 
16 
15 
16 
15 
16 
16 
16 
16 

Minimum: 
Maxim urn : 

Average: 
Std Dev: 

970 
1920 
730 
870 
1300 
1190 
1250 
1080 
1250 
1030 
1570 
1400 
1160 
1220 
730 
1920 
1207 
285 

470 
530 
460 
470 
490 
490 
490 
480 
490 
480 
51 0 
500 
480 
490 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: BL 

Instrument: L2350-1 80496 Material Background: 229 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1 165 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: 420A 
Survey Date: 11/25/2008 

Net (dpmll00 cm21 

2 237 8 13 130 41 0 
3 214 -1 5 12 -240 390 
4 220 -9 13 -140 390 
5* 352 3 13 50 41 0 
6 249 20 14 320 430 
7 276 47 15 750 460 
8 251 22 14 350 430 
9 265 36 14 570 450 
10 26 1 32 14 51 0 440 
11 234 5 13 80 41 0 
12 255 26 14 41 0 430 
13 21 0 -1 9 12 -300 380 
14 208 -2 1 12 -330 380 
15 259 30 14 480 440 

Minimum: -330 
Maximum: 750 

Average: 201 
Std Dev: 339 

* Background for unpainted concrete applied. 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: BL 

Instrument: L2350-1 80496 Material Background: 229 cpm 
Detector: 43-68 148454 Background Sigma: 13 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epmldpm 
MDC: 1165 dpm/l00 cm2 

Surveyor: Byron Bland, Sr. HP 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: Hall 4-1 
Survey Date: 8/3/2008 

Net (dpml100 cmZl 
Gross NCPM Uncertainty 

Location (counts) NCPM Uncertainty Activity @ 95% CL 

1 282 27 13 430 41 0 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

265 
240 
262 
25 1 
254 
288 
253 
264 
249 
257 
278 
260 
273 
280 

10 
-1 5 
7 
-4 
-1 
33 
-2 
9 
-6 
2 
23 
5 
18 
25 

12 
11 
12 
12 
12 
13 
12 
12 
12 
12 
13 
12 
13 
13 

Minimum: 
Maximum: 

Average: 
Std Dev: 

160 
-240 
110 
-60 
-20 
520 
-30 
140 
-1 00 
30 
370 
80 
290 
400 

520 
139 
22 1 

-240 

390 
350 
380 
370 
370 
41 0 
370 
380 
370 
380 
400 
380 
400 
400 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: TL 

Instrument: L2350-1 80496 Material Background: 255 cpm 
Detector: 43-68 148454 Background Sigma: 12 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1226 dpm/lOO cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: Hall 4-2 
Survey Date: 8/3/2008 

Net (dpmll00 cm21 
Uncertainty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty 
Location 

1 250 -5 12 -80 370 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

247 
273 
248 
252 
268 
248 
26 1 
257 
260 
275 
289 
260 
272 
280 

-8 
18 
-7 
-3 
13 
-7 
6 
2 
5 

20 
34 
5 
17 
25 

12 
13 
12 
12 
13 
12 
12 
12 
12 
13 
13 
12 
13 
13 

Minimum: 
Maximum: 

Average: 
Std Dev: 

-1 30 
290 
-110 
-50 
210 
-1 10 
100 
30 
80 
320 
540 
80 
270 
400 

540 
123 
208 

-1 30 

360 
400 
360 
370 
390 
360 
380 
380 
380 
400 
420 
380 
390 
400 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
MDC: 

TL 
255 cpm 

12 cpm 
1 min 

0.25 epm/dpm 

0.20 cpm/epm 
0.05 epm/dpm 

0.0004 epm/dpm 
1226 dpm/l00 cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Appendix B - Statics 

Summary of Static Measurements 

Survey Unit: Hall 4-3 
Survey Date: 8/3/2008 

Net (dpm/100 cm2) 
Uncertainty 
@ 95% CL Activity Gross NCPM 

(counts) NCPM Uncertainty 
Location 

1 323 -26 26 -420 800 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

36 1 
340 
328 
339 
348 
372 
36 1 
368 
340 
360 
326 
340 
328 
347 

12 
-9 

-2 1 
-1 0 
-1 
23 
12 
19 
-9 
11 
-23 
-9 
-2 1 
-2 

27 
26 
26 
26 
26 
27 
27 
27 
26 
27 
26 
26 
26 
26 

Minimum: 
Maximum : 

Average: 
Std Dev: 

190 
-1 50 
-340 
-1 60 
-20 
360 
190 
300 
-1 50 
170 
-370 
-1 50 
-340 
-30 

-420 
360 

2 54 
-6 1 

830 
81 0 
81 0 
81 0 
820 
830 
830 
830 
81 0 
820 
800 
81 0 
81 0 
820 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: cu 

Instrument: L2350-1 80496 Material Background: 349 cpm 
Detector: 43-68 148454 Background Sigma: 26.3 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

0.0004 epm/dpm Total Efficiency U nce rtai n ty : 
MDC: 1427 dpm/l 00 cm2 

Surveyor: James Brady, RRPT 
Radiological Engineer: C. Wiblin, CHP 
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Summary of Scan Measurements 

Appendix B - Scans 
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Appendix B - Scans 

Summary of Scan Measurements 
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Appendix B - Scans 

Summary of Scan Measurements 
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Appendix B - Scans 

Summary of Scan Measurements 
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APPENDIX C 

Results of Gross Smear Measurements 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 105 Survey Date: 611 9/2008 

Net (dpmll00 cm2) 
Gross 

ACrlVlry [counts) NCPM *1 Q NCPM 
Location . ~ Uncertainty @ 95% 

CL 

1 67 9 6 70 90 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

59 
45 
56 
61 
46 
70 
60 
55 
60 
61 
46 
64 
58 
62 
67 
61 
51 
40 
50 

1 
-1 3 
-2 
3 

-1 2 
12 
2 
-3 
2 
3 

-12 
6 
0 
4 
9 
3 
-7 
-18 
-8 

6 
4 
6 
6 
5 
7 
6 
5 
6 
6 
5 
6 
6 
6 
6 
6 
5 
4 
5 

10 
-90 
-1 0 
20 
-90 
90 
I O  
-20 
10 
20 
-90 
40 
0 

30 
70 
20 
-50 
-1 30 
-60 

80 
60 
80 
90 
70 
100 
80 
80 
80 
90 
70 
90 
80 
90 
90 
90 
70 
50 
70 

Maximum: 90 
Average: -8 
Std Dev: 60 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 7/7/2008 
Detector 44-1 0-1 PR181905 

R B  58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpm/epm 

TS I m  0, 0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 11 1 Survey Date: 6/19/2008 

Net (dDmM00 cm’) 
Uncertainty @ 95% 

CL Activity 
Gross 

Location (counts) NCPM *I 0 NCPM 

1 74 18 7 100 70 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

62 
69 
46 
51 
55 
64 
63 
50 
52 
61 
53 
70 
62 
58 
43 
48 
65 
70 
63 
63 

6 
13 
-1 0 
-5 
-1 
8 
7 
-6 
-4 
5 
-3 
14 
6 
2 

-1 3 
-8 
9 
14 
7 
7 

6 
6 
4 
5 
5 
6 
6 
5 
5 
6 
5 
6 
6 
5 
4 
4 
6 
6 
6 
6 

40 
70 
-50 
-30 
0 
50 
40 
-30 
-20 
30 
-1 0 
80 
40 
10 
-70 
-40 
50 
80 
40 
40 

60 
70 
50 
50 
60 
70 
60 
50 
50 
60 
50 
70 
60 
60 
40 
50 
70 
70 
60 
60 

Maximum: 100 
Average: 20 
Std Dev: 47 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 7/10/2008 
Detector 43-1 0-1 PR229364 

RB 55.6 cpm ES 0.25 epm/dpm 

0 6  5.1 cpm Ei 0.71 8 cpm/epm 

T S  I m  0, 0.001 6 cpm/dpm 

TB 20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 112 Survey Date: 611 912008 

Net (dDm1100 cm21 

H C I I V I l  a NCPN 

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

56 
58 
66 
74 
50 
51 
47 
57 
71 
56 
53 
65 
49 
60 
52 
60 
59 
74 
51 

0 
2 
10 
18 
-6 
-5 
-9 
1 

15 
0 
-3 
9 
-7 
4 
-4 
4 
3 
18 
-5 

5 
5 
6 
7 
5 
5 
4 
5 
6 
5 
5 
6 
4 
6 
5 
6 
5 
7 
5 

0 
10 
60 
100 
-30 
-30 
-50 
10 
90 
0 

-1 0 
50 
-40 
20 
-20 
20 
20 
100 
-30 

60 
60 
70 
70 
50 
50 
50 
60 
70 
60 
50 
70 
50 
60 
50 
60 
60 
70 
50 

Maxim um : 100 
Average: 14 
Std Dev: 45 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 7/7/2008 
Detector 43-1 0-1 PR229364 

RB 55.6 cpm ES 0.25 epm/dpm 

OB 5.1 cpm Ei 0.71 8 cpm/epm 

TS I m  OE 0.0016 cpm/dpm 

TB 20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin. CHP 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 112A Survey Date: 611 912008 

Net (dDmll00 cm2) 
Uncertainty @ 95% 

CL 
1 61 3 6 20 90 

Gross Activity (counts) NCPM *1 Q NCPM Location 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

57 
72 
53 
68 
72 
55 
67 
67 
49 
65 
73 
98 
98 
56 
61 
56 
48 

-1 
14 
-5 
10 
14 
-3 
9 
9 
-9 
7 
15 
40 
40 
-2 
3 
-2 

-1 0 

6 
7 
5 
7 
7 
5 
6 
6 
5 
6 
7 
9 
9 
6 
6 
6 
5 

-10 
100 
-40 
70 
100 
-20 
70 
70 
-60 
50 
110 
290 
290 
-1 0 
20 
-1 0 
-70 

80 
100 
80 
90 
100 
80 
90 
90 
70 
90 
100 
120 
120 
80 
90 
80 
70 

Maximum: 290 

Std Dev: 102 
Average: 54 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 7/7/2 0 08 
Detector 44-10-1 PR181905 

R B  58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpm/epm 

T S  I m  OE 0.0012 cpm/dpm 

20 m MDC 204 dpm T B  

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-4 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: I 19  Survey Date: 1 1/19/2008 

Net (dDmll00 cm2) 
Uncertainty @ 95% 

CL 
1 61 3 6 20 90 

Activity Gross 
(counts) NCPM *1 0 NCPM 

Location Uncertainty @ 95% 
CL 

Activity Gross 
(counts) NCPM *1 0 NCPM 

Location 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

66 
74 
61 
65 
63 
52 
60 
66 
67 
61 
57 
59 
59 
81 

8 
16 
3 
7 
5 
-6 
2 
8 
9 
3 
-1 
1 
1 

23 

6 
7 
6 
6 
6 
5 
6 
6 
6 
6 
6 
6 
6 
7 

60 
120 
20 
50 
40 
-40 
10 
60 
70 
20 
-1 0 
10 
10 
170 

90 
100 
90 
90 
90 
70 
80 
90 
90 
90 
80 
80 
80 
110 

Maximum: 170 
Average : 41 
Std Dev: 52 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 1 1 /25/2008 
Detector 44- 10-1 PR 181 905 

RB 58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpm/epm 

TS I m  0, 0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 135 Survey Date: 1 111 9/2008 

Net (dpmll00 cm2) 
Uncertainty @ 95% 

CL Activity Gross 
(counts) NCPM *I * NCPM Location 

1 61 5 6 30 60 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

57 
55 
51 
59 
58 
70 
56 
55 
74 
68 
63 
65 
59 
63 

1 
-1 
-5 
3 
2 
14 
0 
-1 
18 
12 
7 
9 
3 
7 

5 
5 
5 
5 
5 
6 
5 
5 
7 
6 
6 
6 
5 
6 

10 
0 

-30 
20 
10 
80 
0 
0 

100 
70 
40 
50 
20 
40 

60 
60 
50 
60 
60 
70 
60 
60 
70 
70 
60 
70 
60 
60 

Maximum: 100 
Average: 29 
Std Dev: 35 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 11/25/2008 
Detector 43-10-1 PR229364 

R B  55.6 cpm ES 0.25 epm/dpm 

OB 5.1 cpm Ei 0.71 8 cpmlepm 

T S  I m  aE 0.0016 cpm/dpm 

TB 20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: Cargo Survey Date: 1 111 912008 

Net (dom1100 cm2) 
Uncertainty @ 95% 

CL Gross Activity Location (counts) NCPM *lo NCPM 

1 58 2 5 10 60 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

73 
64 
57 
50 
76 
56 
50 
59 
54 
69 
71 
72 
65 
57 

17 
8 
1 
-6 
20 
0 
-6 
3 
-2 
13 
15 
16 
9 
1 

7 
6 
5 
5 
7 
5 
5 
5 
5 
6 
6 
7 
6 
5 

100 
50 
10 
-30 
110 
0 

-30 
20 
-1 0 
70 
90 
90 
50 
10 

70 
70 
60 
50 
80 
60 
50 
60 
60 
70 
70 
70 
70 
60 

Maximum: 110 
Average: 36 
Std Dev: 47 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 11/25/2008 
Detector 43-1 0-1 PR229364 

R B  55.6 cpm ES 0.25 epm/dpm 

0, 5.1 cpm Ei 0.71 8 cpm/epm 

TS I m  oc 0.0016 cpm/dpm 

TB 20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: Hall 1-2 Survey Date: 611 9/2008 

Net (dDmM00 cm21 
Uncertainty @ 95% 

CL Activity Gross 
Location (counts) NCPM *1 Q NCPM 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

59 
55 
63 
61 
56 
73 
55 
56 
72 
60 
71 
66 
64 
64 
66 

3 
-1 
7 
5 
0 
17 
-1 
0 
16 
4 
15 
10 
8 
8 
10 

5 
5 
6 
6 
5 
7 
5 
5 
7 
6 
6 
6 
6 
6 
6 

20 
0 

40 
30 
0 

100 
0 
0 
90 
20 
90 
60 
50 
50 
60 

Maximum: 100 
Average: 41 
Std Dev: 35 

60 
60 
60 
60 
60 
70 
60 
60 
70 
60 
70 
70 
70 
70 
70 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 7/7/2008 
Detector 43-1 0-1 PR229364 

R B  55.6 cpm ES 0.25 epmldpm 

OB 5.1 cpm Ei 0.718 cpm/epm 

TS I m  OE 0.0016 cpm/dpm 

T B  20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: Hall 1-2 Survey Date: 1 1 / I  9/2008 

Net (dDmll00 cm2) 
Gross Uncertainty @ 95% 

CL 
1 62 4 6 30 90 

Activity (counts) NCPM *1 Q NCPM 
Location 

1 62 4 6 30 90 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

67 
60 
62 
52 
80 
57 
64 
60 
59 
62 
68 
59 
63 
58 

9 
2 
4 
-6 
22 
-1 
6 
2 
1 
4 
10 
1 
5 
0 

6 
6 
6 
5 
7 
6 
6 
6 
6 
6 
7 
6 
6 
6 

70 
10 
30 
-40 
160 
-10 
40 
10 
10 
30 
70 
10 
40 
0 

90 
80 
90 
70 
110 
80 
90 
80 
80 
90 
90 
80 
90 
80 

Maximum: 160 
Average: 31 
Std Dev: 46 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 11/25/2008 
Detector 44-10-1 PR181905 

R B  58.0 cpm ES 0.25 epm/dpm 

0 6  5.7 cpm Ei 0.55 cpm/epm 

T S  I m  CJE 0.0012 cpm/dpm 

TB 20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: Hall 1-3 Survey Date: 1 1 / I  9/2008 

Net (dDmll00 cm2) 
Uncertainty @ 95% 

CL 
1 57 -1 6 -10 80 

Gross Activity Location (counts) NCPM *1 Q NCPM 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

54 
66 
68 
60 
58 
59 
67 
73 
62 
78 
61 
65 
59 
53 

-4 
8 
10 
2 
0 
1 
9 
15 
4 
20 
3 
7 
1 
-5 

5 
6 
7 
6 
6 
6 
6 
7 
6 
7 
6 
6 
6 
5 

-30 
60 
70 
10 
0 
10 
70 
110 
30 
150 
20 
50 
10 
-40 

80 
90 
90 
80 
80 
80 
90 
100 
90 
100 
90 
90 
80 
80 

Maximum: 150 

Std Dev: 52 
Average: 34 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 11/25/2008 
Detector 44-1 0-1 PR 18 1905 

R B  58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpm/epm 

TS I m  oc 0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 209A Survey Date: 7/28/2008 

Net (dDmll00 cm2) 
Uncertainty @ 95% 

CL Activity Gross 
(counts) NCPM *la NCPM Location 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

69 
64 
66 
67 
58 
57 
61 
63 
47 
50 
52 
69 
69 
55 
69 
60 

13 
8 
10 
11 
2 
1 
5 
7 
-9 
-6 
-4 
13 
13 
-1 
13 
4 

6 
6 
6 
6 
5 
5 
6 
6 
4 
5 
5 
6 
6 
5 
6 
6 

70 
50 
60 
60 
10 
10 
30 
40 
-50 
-30 
-20 
70 
70 
0 
70 
20 

Maximum: 90 
Average: 32 
Std Dev: 41 

70 
70 
70 
70 
60 
60 
60 
60 
50 
50 
50 
70 
70 
60 
70 
60 

Instrument Data and Analysis Param e ters 
Analysis Unit 3030 SN217607 Analysis Date: 8/7/2008 
Detector 43-10-1 PR229364 

RB 55.6 cpm ES 0.25 epm/dpm 

(JB 5.1 cpm &i 0.71 8 cpm/epm 

TS I m  (J, 0.001 6 cpm/dpm 

TB 20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 217A Survey Date: 7/30/2008 

Net (dDm/l00 cm21 
Uncertainty @ 95% 

Activity CL 
Gross 

(counts) NCPM *lo NCPM Location 

1 72 16 7 90 70 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

69 
64 
66 
67 
58 
57 
61 
63 
47 
50 
52 
69 
69 
55 
69 
60 

13 
8 
10 
11 
2 
1 
5 
7 
-9 
-6 
-4 
13 
13 
-1 
13 
4 

6 
6 
6 
6 
5 
5 
6 
6 
4 
5 
5 
6 
6 
5 
6 
6 

70 
50 
60 
60 
10 
10 
30 
40 
-50 
-30 
-20 
70 
70 
0 

70 
20 

70 
70 
70 
70 
60 
60 
60 
60 
50 
50 
50 
70 
70 
60 
70 
60 

Maximum: 90 
Average: 32 
Std Dev: 41 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 8/6/2008 
Detector 43-1 0-1 PR229364 

RB 55.6 cpm ES 0.25 epm/dpm 

O B  5.1 cpm Ei 0.718 cpm/epm 

TS I m  0, 0.0016 cpm/dpm 

T B  20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-I 2 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: Hall 2-1 Survey Date: 7/30/2008 

Net (domll00 cm2) 
Uncertainty @ 95% 

CL Activity Gross 
Location (counts) NCPM *lo NCPM 

1 61 5 6 30 60 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

56 
70 
57 
53 
60 
57 
54 
46 
60 
50 
64 
57 
71 
75 

0 
14 
1 
-3 
4 
1 
-2 

-1 0 
4 
-6 
8 
1 
15 
19 

5 
6 
5 
5 
6 
5 
5 
4 
6 
5 
6 
5 
6 
7 

0 
80 
10 
-1 0 
20 
10 
-1 0 
-50 
20 
-30 
50 
10 
90 
110 

60 
70 
60 
50 
60 
60 
60 
50 
60 
50 
70 
60 
70 
80 

Maximum: 110 
Average: 22 
Std Dev: 44 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 8/6/2008 
Detector 43-10-1 PR229364 

RB 55.6 cpm ES 0.25 epm/dpm 

0 6  5.1 cpm Ei 0.718 cpm/epm 

TS I m  DE 0.0016 cpm/dpm 

TB 20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 301 Survey Date: 6/23/2008 

Net (dDmll00 cm2) 
Uncertainty @ 95% 

CL 
1 56 0 5 0 60 
2 51 -5 5 -30 50 
3 71 15 6 90 70 
4 49 -7 4 -40 50 
5 54 -2 5 -1 0 60 
6 69 13 6 70 70 
7 52 -4 5 -20 50 
8 52 -4 5 -20 50 
9 57 1 5 10 60 
10 51 -5 5 -30 50 
11 63 7 6 40 60 
12 67 11 6 60 70 
13 55 -1 5 0 60 
14 64 8 6 50 70 
15 55 -1 5 0 60 
16 61 5 6 30 60 

Activity Gross 
Location (counts) NCPM *1 (J NCPM 

Maximum: 90 
Average: 13 
Std Dev: 40 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 7/10/2008 
Detector 43-1 0-1 PR229364 

R B  55.6 cpm ES 0.25 epm/dpm 

0 6  5.1 cpm Ei 0.718 cpm/epm 

T S  I m  OE 0.0016 cpm/dpm 

T B  20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-14 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 304 Survey Date: 713 112008 

Net (dpmll00 cm’) 
Uncertainty @ 95% 

CL 
1 52 -6 5 -40 70 

Gross Activity (counts) NCPM *1 Q NCPM Location 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

64 
47 
51 
61 
51 
77 
67 
57 
46 
51 
56 
60 
53 
61 
54 

6 
-1 1 
-7 
3 
-7 
19 
9 
-1 

-12 
-7 
-2 
2 
-5 
3 
-4 

6 
5 
5 
6 
5 
7 
6 
6 
5 
5 
6 
6 
5 
6 
5 

40 
-80 
-50 
20 
-50 
140 
70 
-10 
-90 
-50 
-1 0 
10 
-40 
20 
-30 

Maximum: 140 
Average: -9 
Std Dev: 59 

90 
70 
70 
90 
70 
100 
90 
80 
70 
70 
80 
80 
80 
90 
80 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 8/6/2008 
Detector 44-10-1 PR181905 

R B  58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpmlepm 

TS I m  0, 0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-I 5 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 305/306 Survey Date: 7/3 1 /2008 

Net (dom/lOO cm2) 
Uncertainty @ 95% 

CL 
1 64 6 6 40 90 

Activity 
Gross 

(counts) NCPM *I * NCPM Location 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

70 
42 
59 
62 
64 
64 
55 
56 
58 
64 
63 
49 
72 
55 
65 
64 

12 
-1 6 
1 
4 
6 
6 
-3 
-2 
0 
6 
5 
-9 
14 
-3 
7 
6 

7 
4 
6 
6 
6 
6 
5 
6 
6 
6 
6 
5 
7 
5 
6 
6 

90 
-1 20 
10 
30 
40 
40 
-20 
-10 
0 

40 
40 
-60 
100 
-20 
50 
40 

100 
60 
80 
90 
90 
90 
80 
80 
80 
90 
90 
70 
100 
80 
90 
90 

Maximum: 100 
Average: 17 
Std Dev: 53 

lnsfrumenf Data and Analysis Paramefers 
Analysis Unit 2929 SN176108 Analysis Date: 8/6/2008 
Detector 44-10-1 PR181905 

R B  58.0 cpm ES 0.25 epm/dpm 

aB 5.7 cpm Ei 0.55 cpm/epm 

TS l m  a, 0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-16 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 307 Survey Date: 811 12008 

Net (dpmll00 cm2) 
Uncertainty @ 95% 

CL Activity Gross 
(counts) NCPM *I NCPM Location 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

65 
60 
70 
55 
59 
53 
61 
57 
55 
50 
47 
45 
64 
60 
63 
52 

7 
2 
12 
-3 
1 
-5 
3 
-1 
-3 
-8 

-1 1 
-1 3 
6 
2 
5 
-6 

6 
6 
7 
5 
6 
5 
6 
6 
5 
5 
5 
4 
6 
6 
6 
5 

50 
10 
90 
-20 
10 
-40 
20 
-10 
-20 
-60 
-80 
-90 
40 
10 
40 
-40 

Maxim um: 90 
Average: -6 
Std Dev: 49 

90 
80 
100 
80 
80 
80 
90 
80 
80 
70 
70 
60 
90 
80 
90 
70 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 8/7/2008 
Detector 44-10-1 PR181905 

RB 58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpm/epm 

TS I m  Os 0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-I 7 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 308 Survey Date: 811 I2008 

Net (dDmll00 cmZ) 
Uncertainty @ 95% 

CL Activity Gross 
Location (counts) NCPM *lo NCPM 

1 68 10 7 70 90 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

58 
68 
57 
62 
57 
53 
61 
56 
66 
65 
63 
55 
60 
56 

0 
10 
-1 
4 
-1 
-5 
3 
-2 
8 
7 
5 
-3 
2 
-2 

6 
7 
6 
6 
6 
5 
6 
6 
6 
6 
6 
5 
6 
6 

0 
70 
-1 0 
30 
-10 
-40 
20 
-1 0 
60 
50 
40 
-20 
10 
-1 0 

80 
90 
80 
90 
80 
80 
90 
80 
90 
90 
90 
80 
80 
80 

Maximum: 70 
Average: 17 
Std Dev: 35 

Instrument Da fa and Analysis Param e ters 
Analysis Unit 2929 SN176108 Analysis Date: 8/7/2008 
Detector 44-10-1 PR181905 

R B  58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpm/epm 

T S  I m  0, 0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-I 8 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 309 Survey Date: 6/2 01200 8 

Net (dDm1100 cm21 
Uncertainty (@ 95% 

CL 
1 73 17 7 100 70 

Activity Gross 
Location (counts) NCPM *lo NCPM 

1 73 17 7 100 70 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

59 
63 
57 
74 
63 
60 
59 
57 
68 
60 
59 
61 
56 
60 
69 
62 

3 
7 
1 
18 
7 
4 
3 
1 
12 
4 
3 
5 
0 
4 
13 
6 

5 
6 
5 
7 
6 
6 
5 
5 
6 
6 
5 
6 
5 
6 
6 
6 

20 
40 
10 
100 
40 
20 
20 
10 
70 
20 
20 
30 
0 
20 
70 
40 

60 
60 
60 
70 
60 
60 
60 
60 
70 
60 
60 
60 
60 
60 
70 
60 

Maxim um : 100 
Average: 37 
Std Dev: 30 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 7/10/2008 
Detector 43-10-1 PR229364 

R B  55.6 cpm ES 0.25 epm/dpm 

OB 5.1 cpm Ei 0.718 cpm/epm 

TS I m  Oc 0.001 6 cpm/dpm 

20 m MDC 160 dpm T B  

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-I 9 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 310 Survey Date: 6/23/2008 

Net (dom1100 cm’) 
Uncertainty @ 95% 

CL 
1 69 11 7 80 100 

Activity Gross 
(counts) NCPM *1 CT NCPM Location 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

74 
67 
56 
70 
67 
61 
57 
60 
53 
63 
66 
62 
67 
66 
70 
67 
66 

16 
9 
-2 
12 
9 
3 
-1 
2 
-5 
5 
8 
4 
9 
8 
12 
9 
8 

7 
6 
6 
7 
6 
6 
6 
6 
5 
6 
6 
6 
6 
6 
7 
6 
6 

120 
70 
-10 
90 
70 
20 
-1 0 
10 
-40 
40 
60 
30 
70 
60 
90 
70 
60 

100 
90 
80 
100 
90 
90 
80 
80 
80 
90 
90 
90 
90 
90 
100 
90 
90 

Maximum: 120 

Std Dev: 41 
Average: 49 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 7/10/2008 
Detector 44-10-1 PR181905 

R B  58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpm/epm 

TS I m  0, 0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-20 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 31 1 Survey Date: 6/23/2008 

Net (dom1100 cm2) 
Uncertainty @ 95% 

CL 
-30 80 

Activity Gross 
Location (counts) NCPM *1 Q NCPM 

1 54 -4 5 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

66 
71 
53 
52 
64 
60 
47 
67 
58 
64 
62 
58 
55 
53 
54 
53 
51 
58 

8 
13 
-5 
-6 
6 
2 

-1 I 
9 
0 
6 
4 
0 
-3 
-5 
-4 
-5 
-7 
0 

6 
7 
5 
5 
6 
6 
5 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
6 

60 
90 
-40 
-40 
40 
10 
-80 
70 
0 

40 
30 
0 

-20 
-40 
-30 
-40 
-50 
0 

90 
100 
80 
70 
90 
80 
70 
90 
80 
90 
90 
80 
80 
80 
80 
80 
70 
80 

Maximum: 90 
Average: -2 
Std Dev: 46 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 711 012008 
Detector 44-10-1 PR181905 

R B  58.0 cpm ES 0.25 epm/dpm 

O B  5.7 cpm Ei 0.55 cpm/epm 

T S  I m  0, 0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-2 1 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 312 Survey Date: 6/23/2008 

Net (dom/lOO cmZ) 
Uncertainty @ 95% 

CL Activity Gross 
(counts) NCPM *1 CY NCPM Location 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

51 
59 
61 
54 
63 
63 
65 
56 
60 
59 
54 
47 
59 
74 

-5 
3 
5 
-2 
7 
7 
9 
0 
4 
3 
-2 
-9 
3 
18 

5 
5 
6 
5 
6 
6 
6 
5 
6 
5 
5 
4 
5 
7 

-30 
20 
30 
-1 0 
40 
40 
50 
0 

20 
20 
-1 0 
-50 
20 
100 

50 
60 
60 
60 
60 
60 
70 
60 
60 
60 
60 
50 
60 
70 

Maximum: 1 00 
Average: 19 
Std Dev: 37 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 7/10/2008 
Detector 43-1 0-1 PR229364 

RB 55.6 cpm ES 0.25 epm/dpm 

0 6  5.1 cpm Ei 0.718 cpm/epm 

TS I m  0, 0.0016 cpm/dpm 

T B  20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-22 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 324 Survey Date: 6/2 312 00 8 

Net (drJm1100 cm’) 
Uncertainty @ 95% 

CL Gross Activity (counts) NCPM *1 Q NCPM 
Location 

2 
3 
4 
5 
6 
7 
8 
9 

I O  
11 
12 
13 
14 
15 

61 
71 
54 
63 
72 
53 
59 
58 
68 
62 
58 
49 
76 
53 

3 
13 
-4 
5 
14 
-5 
1 
0 
10 
4 
0 
-9 
18 
-5 

6 
7 
5 
6 
7 
5 
6 
6 
7 
6 
6 
5 
7 
5 

20 
90 
-30 
40 
100 
-40 
10 
0 
70 
30 
0 

-60 
130 
-40 

90 
100 
80 
90 
100 
80 
80 
80 
90 
90 
80 
70 
100 
80 

Maximum: 130 

Std Dev: 56 
Average: 22 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 711 0/2008 
Detector 44-1 0-1 PR181905 

R B  58.0 cpm ES 0.25 epmldpm 

O B  5.7 cpm Ei 0.55 cpm/epm 

T S  I m  D E  0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-23 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 3281329 Survey Date: 6/25/2008 

Net (dDm1100 cm2) 

1 63 5 6 40 90 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

70 
45 
58 
44 
55 
56 
58 
58 
67 
47 
70 
76 
53 
64 
71 
63 
60 
52 

12 
-1 3 
0 

-14 
-3 
-2 
0 
0 
9 

-1 1 
12 
18 
-5 
6 
13 
5 
2 
-6 

7 
4 
6 
4 
5 
6 
6 
6 
6 
5 
7 
7 
5 
6 
7 
6 
6 
5 

90 
-90 
0 

-1 00 
-20 
-10 
0 
0 
70 
-80 
90 
130 
-40 
40 
90 
40 
10 
-40 

100 
60 
80 
60 
80 
80 
80 
80 
90 
70 
100 
100 
80 
90 
100 
90 
80 
70 

Maximum: 130 
Average: 12 
Std Dev: 65 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 711 012008 
Detector 44-1 0-1 PR181905 

RB 58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpmlepm 

T S  I m  0, 0.0012 cpm/dpm 

TB 20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wblin, CHP 

C-24 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 330 Survey Date: 8/3/2008 

Net (domll00 cm2) 
Uncertainty @ 95% 

CL Activity Gross 
(counts) NCPM *I Q NCPM Location 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

47 
66 
64 
59 
70 
61 
71 
66 
57 
50 
52 
63 
81 
59 
53 
60 

-1 1 
8 
6 
1 
12 
3 
13 
8 
-1 
-8 
-6 
5 
23 
1 
-5 
2 

5 
6 
6 
6 
7 
6 
7 
6 
6 
5 
5 
6 
7 
6 
5 
6 

-80 
60 
40 
10 
90 
20 
90 
60 
-1 0 
-60 
-40 
40 
170 
10 
-40 
10 

70 
90 
90 
80 
100 
90 
100 
90 
80 
70 
70 
90 
110 
80 
80 
80 

Maximum: 170 

Std Dev: 65 
Average: 18 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 8/8/2008 
Detector 44-10-1 PR181905 

R B  58.0 cpm ES 0.25 epm/dpm 

(JB 5.7 cpm Ei 0.55 cpm/epm 

T S  I m  (J, 0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-25 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 331 Survey Date: 81312 00 8 

Net (dDm1100 cm’) 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

51 
67 
53 
49 
64 
57 
63 
55 
55 
42 
67 
63 
68 
50 
68 
58 

-5 
11 
-3 
-7 
8 
1 
7 
-1 
-1 

-14 
11 
7 
12 
-6 
12 
2 

5 
6 
5 
4 
6 
5 
6 
5 
5 
4 
6 
6 
6 
5 
6 
5 

-30 
60 
-1 0 
-40 
50 
10 
40 
0 
0 

-80 
60 
40 
70 
-30 
70 
10 

50 
70 
50 
50 
70 
60 
60 
60 
60 
40 
70 
60 
70 
50 
70 
60 

Maximum: 70 
Average: 14 
Std Dev: 43 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 8/8/2008 
Detector 43-1 0-1 PR229364 

RB 55.6 cpm ES 0.25 epm/dpm 

(JB 5.1 cpm Ei 0.71 8 cpm/epm 

TS I m  (J, 0.0016 cpm/dpm 

T B  20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-26 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 332 Survey Date: 612012008 

Net (drJm1100 cm’) 
Uncertainty @ 95% 

CL Activity Gross 
(counts) NCPM *1 Q NCPM Location 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

48 
56 
56 
56 
44 
47 
58 
69 
69 
61 
56 
64 
63 
64 
46 
59 
49 

-1 0 
-2 
-2 
-2 
-14 
-1 1 
0 
11 
11 
3 
-2 
6 
5 
6 

-1 2 
1 
-9 

5 
6 
6 
6 
4 
5 
6 
7 
7 
6 
6 
6 
6 
6 
5 
6 
5 

-70 
-10 
-1 0 
-1 0 
-1 00 
-80 
0 
80 
80 
20 
-1 0 
40 
40 
40 
-90 
10 
-60 

Maximum: 80 

Std Dev: 58 
Average: -3 

70 
80 
80 
80 
60 
70 
80 
100 
100 
90 
80 
90 
90 
90 
70 
80 
70 

~~~~ __ 

Instrument Data a n d x a l y s z  Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 71812 0 08 
Detector 44-1 0-1 PR181905 

R B  58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpmlepm 

TS I m  Oc 0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-27 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 337 Survey Date: 81312 0 08 

Net (dDmll00 cm’) 
Uncertainty @ 95% 

CL 
1 55 -3 5 -20 80 

Activity 
Gross 

(counts) NCPM *1 Q NCPM Location 

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

68 
68 
56 
43 
58 
64 
69 
66 
80 
64 
62 
51 
65 
59 
61 
48 
55 
57 

10 
10 
-2 
-1 5 
0 
6 
11 
8 

22 
6 
4 
-7 
7 
1 
3 

-1 0 
-3 
-1 

7 
7 
6 
4 
6 
6 
7 
6 
7 
6 
6 
5 
6 
6 
6 
5 
5 
6 

70 
70 
-1 0 

-110 
0 

40 
80 
60 
160 
40 
30 
-50 
50 
10 
20 
-70 
-20 
-1 0 

90 
90 
80 
60 
80 
90 
100 
90 
110 
90 
90 
70 
90 
80 
90 
70 
80 
80 

Maximum: 160 
Average : 18 
Std Dev: 61 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 8/8/2008 
Detector 44-1 0-1 PR181905 

RB 58.0 cpm ES 0.25 epm/dpm 

O B  5.7 cpm Ei 0.55 cpm/epm 

TS I m  (J, 0.0012 cpm/dpm 

TB 20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-28 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 339 Survey Date: 8/3/2008 

Net (dDmll00 cm2) 
Uncertainty @ 95% 

CL Gross Activity (counts) NCPM *1 0 NCPM Location 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

53 
57 
63 
77 
57 
60 
48 
65 
51 
58 
71 
53 
58 
70 
67 
53 

-3 
1 
7 

21 
1 
4 
-8 
9 
-5 
2 
15 
-3 
2 
14 
11 
-3 

5 
5 
6 
7 
5 
6 
4 
6 
5 
5 
6 
5 
5 
6 
6 
5 

-1 0 
10 
40 
120 
10 
20 
-40 
50 
-30 
10 
90 
-1 0 
10 
80 
60 
-1 0 

50 
60 
60 
80 
60 
60 
50 
70 
50 
60 
70 
50 
60 
70 
70 
50 

Maximum: 120 
Average: 27 
Std Dev: 44 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 81812 00 8 
Detector 43-1 0-1 PR229364 

RB 55.6 cpm ES 0.25 epm/dpm 

OB 5.1 cpm Ei 0.71 8 cpm/epm 

TS I m  0, 0.001 6 cpm/dpm 

TB 20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-29 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 340 Survey Date: 8/3/2008 

Net (dom1100 cm2) 
Uncertainty @ 95% 

CL 
1 56 -2 6 -10 80 

Gross Activity Location (counts) NCPM *I CY NCPM 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

55 
54 
66 
49 
65 
57 
56 
63 
52 
53 
63 
67 
58 
66 
62 
57 

-3 
-4 
8 
-9 
7 
-1 
-2 
5 
-6 
-5 
5 
9 
0 
8 
4 
-1 

5 
5 
6 
5 
6 
6 
6 
6 
5 
5 
6 
6 
6 
6 
6 
6 

-20 
-30 
60 
-60 
50 
-10 
-1 0 
40 
-40 
-40 
40 
70 
0 
60 
30 
-1 0 

80 
80 
90 
70 
90 
80 
80 
90 
70 
80 
90 
90 
80 
90 
90 
80 

Maxim um : 70 

Std Dev: 41 
Average: 7 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 8/7/2008 
Detector 44-1 0-1 PR181905 

R B  58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpm/epm 

T S  I m  0, 0.0012 cpm/dprn 

T B  20 rn MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-30 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 347 Survey Date: 8/3/2008 

Net (dDmll00 cm2) 
Uncertainty @ 95% 

CL Activity Gross 
(counts) NCPM *1 Q NCPM Location 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

69 
56 
51 
61 
50 
53 
81 
55 
53 
48 
66 
75 
67 
68 
63 
66 

11 
-2 
-7 
3 
-8 
-5 
23 
-3 
-5 
-10 
8 
17 
9 
10 
5 
8 

7 
6 
5 
6 
5 
5 
7 
5 
5 
5 
6 
7 
6 
7 
6 
6 

80 
-10 
-50 
20 
-60 
-40 
170 
-20 
-40 
-70 
60 
120 
70 
70 
40 
60 

Maximum: 170 
Average: 29 
Std Dev: 70 

100 
80 
70 
90 
70 
80 
110 
80 
80 
70 
90 
100 
90 
90 
90 
90 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 8/7/2008 
Detector 44-10-1 PR181905 

RB 58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpm/epm 

TS I m  0, 0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-3 1 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 347 Survey Date: 81312 00 8 

Net (dom/100 cmZ) 
.. Gross 1 L. .. Uncertainty @- 95% 

3 -uu 
2 
3 
4 
5 
6 
7 
8 
9 

I O  
11 
12 
13 
14 
15 
16 
17 

57 
67 
62 
53 
54 
67 
60 
40 
49 
47 
58 
50 
47 
52 
54 
58 

-1 
9 
4 
-5 
-4 
9 
2 

-1 8 
-9 
-1 1 
0 
-8 

-1 1 
-6 
-4 
0 

6 
6 
6 
5 
5 
6 
6 
4 
5 
5 
6 
5 
5 
5 
5 
6 

-1 0 
70 
30 
-40 
-30 
70 
10 

-1 30 
-60 
-80 
0 

-60 
-80 
-40 
-30 
0 

80 
90 
90 
80 
80 
90 
80 
50 
70 
70 
80 
70 
70 
70 
80 
80 

Maximum: 70 
Average: -27 
Std Dev: 54 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 8/8/2008 
Detector 44-10-1 PR181905 

RB 58.0 cpm ES 0.25 epm/dpm 

0 6  5.7 cpm Ei 0.55 cpm/epm 

T S  I m  (Jc 0.0012 cpm/dpm 

TB 20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-32 



I 

Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 349 Survey Date: 8/3/2008 

Net /dpm/l00 cm2J 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

71 
64 
43 
46 
48 
54 
52 
65 
76 
60 
64 
56 
52 
69 
58 
55 

13 
6 

-1 5 
-1 2 
-1 0 
-4 
-6 
7 
18 
2 
6 
-2 
-6 
11 
0 
-3 

Uncertainty @ 5% 
CL Activity 

7 90 
6 40 
4 -110 
5 -90 
5 -70 
5 -30 
5 -40 
6 50 
7 130 
6 10 
6 40 
6 -10 
5 -40 
7 80 
6 0 
5 -20 

100 
90 
60 
70 
70 
80 
70 
90 
100 
80 
90 
80 
70 
100 
80 
80 

Maximum: 130 

Std Dev: 66 
Average: -2 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 81812 0 08 
Detector 44-10-1 PR181905 

R B  58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpm/epm 

TS l m  0, 0.0012 cpm/dpm 

TB 20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-33 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 357-358 Survey Date: 81312 00 8 

Net (dDmll00 cmZ) 

1 46 -1 0 4 -50 50 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

74 
67 
67 
55 
56 
70 
72 
74 
71 
63 
71 
58 
64 
60 
56 
53 

18 
11 
11 
-1 
0 
14 
16 
18 
15 
7 
15 
2 
8 
4 
0 
-3 

7 
6 
6 
5 
5 
6 
7 
7 
6 
6 
6 
5 
6 
6 
5 
5 

100 
60 
60 
0 
0 

80 
90 
100 
90 
40 
90 
10 
50 
20 
0 

-1 0 

70 
70 
70 
60 
60 
70 
70 
70 
70 
60 
70 
60 
70 
60 
60 
50 

Maxim urn: 100 
Average: 43 
Std Dev: 46 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 8/7/20 0 8 
Detector 43-1 0-1 PR229364 

R B  55.6 cpm ES 0.25 epm/dpm 

O B  5.1 cpm Ei 0.71 8 cpmlepm 

T S  l m  DE 0.0016 cpm/dpm 

T B  20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-34 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 359 Survey Date: 1 1/19/2008 

Net (dDmll00 cm’) 
Uncertainty @ 95% 

CL 
1 73 15 7 110 100 

Activity Gross 
Location (counts) NCPM *I CT NCPM 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

66 8 
63 5 

70 12 
78 20 
53 -5 
51 -7 
57 -1 
56 -2 
64 6 
65 7 
57 -1 
58 0 
60 2 

50 -8 

6 
6 
5 
7 
7 
5 
5 
6 
6 
6 
6 
6 
6 
6 

60 
40 
-60 
90 
150 
-40 
-50 
-1 0 
-1 0 
40 
50 
-1 0 
0 
10 

90 
90 
70 
100 
100 
80 
70 
80 
80 
90 
90 
80 
80 
80 

Maximum: 150 
Average: 25 
Std Dev: 60 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 11/25/2008 
Detector 44-1 0-1 PR181905 

R B  58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpmlepm 

T S  I r n  0 s  0.0012 cpmldprn 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-35 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 361 Survey Date: 612 512 00 8 

Net (dom1100 cm2) 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

63 
65 
55 
70 
69 
56 
85 
67 
54 
58 
58 
57 
70 
48 
48 
66 
56 
64 
58 
56 

7 
9 
-1 
14 
13 
0 

29 
11 
-2 
2 
2 
1 
14 
-8 
-8 
10 
0 
8 
2 
0 

6 
6 
5 
6 
6 
5 
7 
6 
5 
5 
5 
5 
6 
4 
4 
6 
5 
6 
5 
5 

40 
50 
0 
80 
70 
0 

160 
60 
-1 0 
10 
10 
10 
80 
-40 
-40 
60 
0 

50 
10 
0 

60 
70 
60 
70 
70 
60 
80 
70 
60 
60 
60 
60 
70 
50 
50 
70 
60 
70 
60 
60 

22 50 -6 5 -30 50 
Maxim u m : 160 

Average: 28 
Std Dev: 47 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 7/8/2008 
Detector 43-10-1 PR229364 

R B  55.6 cpm ES 0.25 epm/dpm 

OB 5.1 cpm Ei 0.71 8 cpm/epm 

T S  I m  0, 0.0016 cpm/dpm 

T B  20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-36 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 363 Survey Date: 6/30/2008 

Net (dDmll00 cm2) 
Uncertainty @ 95% 

CL 
1 60 4 6 20 60 

ACtlVlty 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

63 
62 
59 
54 
66 
65 
68 
68 
55 
62 
62 
57 
52 
51 
61 
66 
52 
68 
57 
64 

7 
6 
3 
-2 
10 
9 
12 
12 
-1 
6 
6 
1 
-4 
-5 
5 
10 
-4 
12 
1 
8 

6 
6 
5 
5 
6 
6 
6 
6 
5 
6 
6 
5 
5 
5 
6 
6 
5 
6 
5 
6 

40 
40 
20 
-1 0 
60 
50 
70 
70 
0 

40 
40 
10 
-20 
-30 
30 
60 
-20 
70 
10 
50 

60 
60 
60 
60 
70 
70 
70 
70 
60 
60 
60 
60 
50 
50 
60 
70 
50 
70 
60 
70 

Maximum: 70 
Average: 29 
Std Dev: 32 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 7/8/20 0 8 
Detector 43-1 0-1 PR229364 

R B  55.6 cpm ES 0.25 epm/dpm 

OB 5.1 cpm Ei 0.71 8 cpm/epm 

T S  I m  OE 0.001 6 cpmldpm 

20 m MDC 160 dpm T B  

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-37 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 368 Survey Date: 6/25/2008 

Net (dDmll00 cm2) 
Uncertainty @ 95% 

CL Activity Gross 
(counts) NCPM *1 Q NCPM Location 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

52 
58 
62 
51 
59 
55 
54 
59 
63 
57 
54 
65 
51 
56 
71 
49 
55 
53 
68 
57 
54 

-6 
0 
4 
-7 
1 
-3 
-4 
1 
5 
-1 
-4 
7 
-7 
-2 
13 
-9 
-3 
-5 
10 
-1 
-4 

5 
6 
6 
5 
6 
5 
5 
6 
6 
6 
5 
6 
5 
6 
7 
5 
5 
5 
7 
6 
5 

Maximum: 
Average: 
Std Dev: 

-40 
0 
30 
-50 
10 
-20 
-30 
10 
40 
-1 0 
-30 
50 
-50 
-1 0 
90 
-60 
-20 
-40 
70 
-1 0 
-30 
90 
-6 
40 

70 
80 
90 
70 
80 
80 
80 
80 
90 
80 
80 
90 
70 
80 
100 
70 
80 
80 
90 
80 
80 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 71812 0 08 
Detector 44-10-1 PR181905 

RB 58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpm/epm 

TS I m  0, 0.0012 cpm/dpm 

TB 20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-38 



I 

Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 372 Survey Date: 6/24/2008 

Net (dom1100 cm2) 
Uncertainty @ 95% 

CL Activity Gross 
(counts) NCPM *1 Q NCPM Location 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

61 
50 
51 
61 
57 
78 
56 
68 
69 
58 
69 
51 
65 
49 
66 

5 
-6 
-5 
5 
1 

22 
0 
12 
13 
2 
13 
-5 
9 
-7 
10 

6 
5 
5 
6 
5 
7 
5 
6 
6 
5 
6 
5 
6 
4 
6 

30 
-30 
-30 
30 
10 

130 
0 

70 
70 
10 
70 
-30 
50 

60 
-40 

Maximum: 130 
Average: 27 
Std Dev: 49 

60 
50 
50 
60 
60 
80 
60 
70 
70 
60 
70 
50 
70 
50 
70 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 711 012008 
Detector 43-1 0-1 PR229364 

RB 55.6 cpm ES 0.25 epm/dpm 

OB 5.1 cpm Ei 0.71 8 cpm/epm 

T S  I m  0, 0.001 6 cpm/dpm 

TB 20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-39 



1 

Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 377 Survey Date: 1 1 / I  9/2008 

Net (dom1100 cm2) 
Uncertainty @ 95% 

CL 
1 67 11 6 60 70 

Activity 
Gross 

Location (counts) NCPM *I*  NCPM 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

51 
62 
67 
56 
63 
56 
71 
69 
53 
62 
76 
79 
72 
85 

-5 
6 
11 
0 
7 
0 
15 
13 
-3 
6 

20 
23 
16 
29 

5 
6 
6 
5 
6 
5 
6 
6 
5 
6 
7 
7 
7 
7 

-30 
40 
60 
0 

40 
0 

90 
70 
-1 0 
40 
110 
130 
90 
160 

50 
60 
70 
60 
60 
60 
70 
70 
50 
60 
80 
80 
70 
80 

Maximum: 160 
Average: 57 
Std Dev: 54 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 11/25/2008 
Detector 43-10-1 PR229364 

R B  55.6 cpm ES 0.25 epm/dpm 

0, 5.1 cpm Ei 0.71 8 cpm/epm 

TS I m  0, 0.001 6 cpm/dpm 

T B  20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-40 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 383 Survey Date: 6/24/2008 

Net (dDmll00 cm2) 
Uncertainty @ 95% 

CL 
1 45 -1 1 4 -60 40 

Activity Gross 
(counts) NCPM *I Q NCPM Location 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

52 
64 
54 
61 
68 
59 
57 
77 
61 
62 
59 
55 
67 
56 

-4 
8 
-2 
5 
12 
3 
I 

21 
5 
6 
3 
-1 
11 
0 

5 
6 
5 
6 
6 
5 
5 
7 
6 
6 
5 
5 
6 
5 

-20 
50 
-1 0 
30 
70 
20 
10 
120 
30 
40 
20 
0 

60 
0 

50 
70 
60 
60 
70 
60 
60 
80 
60 
60 
60 
60 
70 
60 

Maximum: 120 
Average: 24 
Std Dev: 42 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 711 012008 
Detector 43-1 0-1 PR229364 

RB 55.6 cpm ES 0.25 epm/dpm 

OB 5.1 cpm Ei 0.71 8 cpm/epm 

TS I m  Oc 0.001 6 cpm/dpm 

TB 20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-4 1 



Appendix 6 - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 384 Survey Date: 8/3/2008 

Net (dpmll00 cm2) 
I __-I..-. Gross 1 I. .. Uncertainty @ 95% 

CL ACXIVIIY (counts) NCPM *la NCPM 
Locarion 

~~ 

1 64 8 6 50 70 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

59 
60 
45 
58 
50 
71 
59 
47 
57 
63 
56 
53 
52 
59 
56 

3 
4 

-1 1 
2 
-6 
15 
3 
-9 
1 
7 
0 
-3 
-4 
3 
0 

5 
6 
4 
5 
5 
6 
5 
4 
5 
6 
5 
5 
5 
5 
5 

20 
20 
-60 
10 
-30 
90 
20 
-50 
10 
40 
0 

-1 0 
-20 
20 
0 

60 
60 
40 
60 
50 
70 
60 
50 
60 
60 
60 
50 
50 
60 
60 

Maximum: 90 
Average: 7 
Std Dev: 37 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 81712 00 8 
Detector 43-10-1 PR229364 

R B  55.6 cpm ES 0.25 epm/dpm 

(JB 5.1 cpm Ei 0.71 8 cpm/epm 

TS I m  0, 0.0016 cpm/dpm 

TB 20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-42 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 385 Survey Date: 81312 00 8 

Net (dDmll00 cm2) 
Uncertainty @ 95% 

CL Gross Activity Location (counts) NCPM *1 Q NCPM 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

50 
57 
86 
58 
61 
64 
46 
49 
54 
58 
56 
53 
59 
58 
60 
63 

-6 
1 

30 
2 
5 
8 

-1 0 
-7 
-2 
2 
0 
-3 
3 
2 
4 
7 

5 
5 
8 
5 
6 
6 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 

-30 
10 
170 
10 
30 
50 
-50 
-40 
-1 0 
10 
0 

-1 0 
20 
10 
20 
40 

50 
60 
80 
60 
60 
70 
50 
50 
60 
60 
60 
50 
60 
60 
60 
60 

Maximum: 170 
Average: 14 
Std Dev: 50 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 8/8/2008 
Detector 43-1 0-1 PR229364 

RB 55.6 cpm &S 0.25 epm/dpm 

0 6  5.1 cpm &i 0.71 8 cpm/epm 

TS l m  0, 0.001 6 cpm/dpm 

TB 20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-43 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 386 Survey Date: 81312 00 8 

Net (dDmll00 cm2) 
Uncertainty @ 95% 

CL Activity Gross 
(counts) NCPM *1 (J NCPM Location 

A r Qn 1 54 --t il -3LJ  80 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

62 
54 
48 
55 
55 
62 
69 
54 
73 
51 
60 
62 
64 
78 
69 
66 

4 
-4 

-1 0 
-3 
-3 
4 
11 
-4 
15 
-7 
2 
4 
6 
20 
11 
8 

6 
5 
5 
5 
5 
6 
7 
5 
7 
5 
6 
6 
6 
7 
7 
6 

30 
-30 
-70 
-20 
-20 
30 
80 
-30 
110 
-50 
10 
30 
40 
150 
80 
60 

90 
80 
70 
80 
80 
90 
100 
80 
100 
70 
80 
90 
90 
100 
100 
90 

Maximum: 150 
Average: 22 
Std Dev: 60 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 8/8/2008 
Detector 44-10-1 PR181905 

R B  58.0 cpm ES 0.25 epm/dpm 

(JB 5.7 cpm Ei 0.55 cpm/epm 

TS l m  (J, 0.0012 cpm/dpm 

TB 20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-44 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 387 Survey Date: 6/23/2008 

Net (dDmll00 cm2) 
1 a .  .. Uncertaintv @- 95% 

1 55 -3 5 -20 80 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

70 
54 
61 
69 
59 
46 
60 
62 
49 
69 
73 
69 
51 
68 

12 
-4 
3 
11 
1 

-1 2 
2 
4 
-9 
11 
15 
11 
-7 
10 

7 
5 
6 
7 
6 
5 
6 
6 
5 
7 
7 
7 
5 
7 

90 
-30 
20 
80 
10 
-90 
10 
30 
-60 
80 
110 
80 
-50 
70 

100 
80 
90 
100 
80 
70 
80 
90 
70 
100 
100 
100 
70 
90 

Maximum: 110 
Average: 22 
Std Dev: 62 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 7/10/2008 
Detector 44-10-1 PR181905 

R B  58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpm/epm 

T S  I m  0, 0.0012 cpm/dpm 

TB 20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin. CHP 

c-45 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: Hall 3-1 Survey Date: 713 1 12008 

Net (dDmll00 cm21 
Gross  1 .. .. Uncertainty @ 95% 

CL 
~ ~~ 

1 55 -1 5 0 60 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

52 
53 
56 
61 
52 
67 
74 
55 
51 
70 
58 
49 
63 
66 

-4 
-3 
0 
5 
-4 
11 
18 
-1 
-5 
14 
2 
-7 
7 
10 

5 
5 
5 
6 
5 
6 
7 
5 
5 
6 
5 
4 
6 
6 

-20 
-1 0 
0 
30 
-20 
60 
100 
0 

-30 
80 
10 
-40 
40 
60 

50 
50 
60 
60 
50 
70 
70 
60 
50 
70 
60 
50 
60 
70 

Maximum: 100 
Average: 17 
Std Dev: 42 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SA21 7607 Analysis Date: 8/6/2008 
Detector 43-1 0-1 PR229364 

RB 55.6 cpm ES 0.25 epm/dpm 

O B  5.1 cpm Ei 0.718 cpmlepm 

TS I m  =E 0.0016 cpm/dpm 

TB 20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-46 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: Hall 3-2 Survey Date: 7/3 1 /2008 

Net (dDmll00 cm2) 
Uncertainty @ 95% 

CL Activity Gross 
(counts) NCPM *la NCPM Location 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

55 
53 
44 
53 
51 
58 
65 
59 
51 
55 
59 
62 
74 
61 
50 

-1 
-3 
-1 2 
-3 
-5 
2 
9 
3 
-5 
-1 
3 
6 
18 
5 
-6 

5 
5 
4 
5 
5 
5 
6 
5 
5 
5 
5 
6 
7 
6 
5 

0 
-1 0 
-60 
-1 0 
-30 
10 
50 
20 
-30 
0 
20 
40 
100 
30 
-30 

Maximum: 100 
Average: 7 
Std Dev: 39 

60 
50 
40 
50 
50 
60 
70 
60 
50 
60 
60 
60 
70 
60 
50 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 8/6/2008 
Detector 43-1 0-1 PR229364 

R B  55.6 cpm ES 0.25 epm/dpm 

0 6  5.1 cpm Ei 0.71 8 cpm/epm 

T S  I m  DE 0.001 6 cpm/dpm 

T B  20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-47 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: Hall 3-3 Survey Date: 7/3 1 /2008 

Net (dom1100 cm2) 

1 46 -12 5 -90 70 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

54 
63 
69 
57 
61 
63 
56 
59 
61 
57 
77 
49 
51 
55 

-4 
5 
11 
-1 
3 
5 
-2 
1 
3 
-1 
19 
-9 
-7 
-3 

5 
6 
7 
6 
6 
6 
6 
6 
6 
6 
7 
5 
5 
5 

-30 
40 
80 
-1 0 
20 
40 
-10 
10 
20 
-1 0 
140 
-60 
-50 
-20 

80 
90 
100 
80 
90 
90 
80 
80 
90 
80 
100 
70 
70 
80 

Maximum: 140 
Average: 5 
Std Dev: 57 

instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 8/6/2 0 08 
Detector 44-1 0-1 PR181905 

R B  58.0 cpm ES 0.25 epm/dpm 

0, 5.7 cpm Ei 0.55 cpm/epm 

TS I m  0 c  0.0012 cpm/dpm 

20 m MDC 204 dpm T B  

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-48 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: Hall 3-4 Survey Date: 8/3/2008 

Net (dDmll00 cm2) 
Uncertainty @ 95% 

CL Activity Gross 
(counts) NCPM *lo NCPM Location 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

76 
63 
72 
66 
55 
60 
69 
60 
60 
68 
70 
58 
59 
65 
57 

20 
7 
16 
10 
-1 
4 
13 
4 
4 
12 
14 
2 
3 
9 
1 

7 
6 
7 
6 
5 
6 
6 
6 
6 
6 
6 
5 
5 
6 
5 

110 
40 
90 
60 
0 

20 
70 
20 
20 
70 
80 
10 
20 
50 
10 

Maximum: 110 
Average: 45 
Std Dev: 34 

80 
60 
70 
70 
60 
60 
70 
60 
60 
70 
70 
60 
60 
70 
60 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 81612 00 8 
Detector 43-1 0-1 PR229364 

RB 55.6 cpm ES 0.25 epm/dpm 

OB 5.1 cpm Ei 0.718 cpm/epm 

T S  I m  0, 0.001 6 cpm/dpm 

T B  20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-49 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: Hall 3-5 Survey Date: 7/31 /2008 

Net (dDmll00 cm2) 
Uncertainty @ 95% 

CL Activity Gross 
Location (counts) NCPM *lo NCPM 

1 60 2 6 10 80 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

59 
52 
62 
55 
43 
71 
66 
56 
59 
57 
53 
52 
49 
51 

1 
-6 
4 
-3 
-1 5 
13 
8 
-2 
1 
-1 
-5 
-6 
-9 
-7 

6 
5 
6 
5 
4 
7 
6 
6 
6 
6 
5 
5 
5 
5 

10 
-40 
30 
-20 
-1 10 
90 
60 
-10 
10 
-1 0 
-40 
-40 
-60 
-50 

80 
70 
90 
80 
60 
100 
90 
80 
80 
80 
80 
70 
70 
70 

Maximum: 90 
Average: -1 1 
Std Dev: 50 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 8/6/2008 
Detector 44-10-1 PR181905 

RB 58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpm/epm 

TS I m  =, 0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-50 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 409 Survey Date: 811 12008 

Net (dpmllO0 cm2) 
Gross Uncertainty @ 95% 

CL Activity (counts) NCPM *lo NCPM Location 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

59 
56 
48 
62 
54 
50 
61 
48 
49 
71 
56 
53 
57 
59 
56 
72 
57 

3 
0 
-8 
6 
-2 
-6 
5 
-8 
-7 
15 
0 
-3 
1 
3 
0 
16 
1 

5 
5 
4 
6 
5 
5 
6 
4 
4 
6 
5 
5 
5 
5 
5 
7 
5 

20 
0 

-40 
40 
-1 0 
-30 
30 
-40 
-40 
90 
0 

-1 0 
10 
20 
0 
90 
10 

Maximum: 90 
Average: 8 
Std Dev: 38 

60 
60 
50 
60 
60 
50 
60 
50 
50 
70 
60 
50 
60 
60 
60 
70 
60 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 8/6/2008 
Detector 43-1 0-1 PR229364 

R B  55.6 cpm ES 0.25 epm/dpm 

0 8  5.1 cpm Ei 0.71 8 cpm/epm 

T S  I m  0, 0.0016 cpm/dpm 

TB 20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-51 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: 420A Survey Date: 1 1 / I  912008 

Net (dom1100 cm2) 
Gross 

(counts) ACtlVlty NCPM * ~ G N C P M  Location 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

. ,. .. Uncertainty @ 95% 
CL 

70 
56 
51 
73 
51 
66 
71 
54 
63 
71 
51 
61 
64 
73 

14 
0 
-5 
17 
-5 
10 
15 
-2 
7 
15 
-5 
5 
8 
17 

6 
5 
5 
7 
5 
6 
6 
5 
6 
6 
5 
6 
6 
7 

80 
0 

-30 
100 
-30 
60 
90 
-1 0 
40 
90 
-30 
30 
50 
100 

70 
60 
50 
70 
50 
70 
70 
60 
60 
70 
50 
60 
70 
70 

Maxim um : 100 
Average: 39 
Std Dev: 49 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 1 1/25/2008 
Detector 43-10-1 PR229364 

RE3 55.6 cpm ES 0.25 epm/dpm 

OB 5.1 cpm Ei 0.71 8 cpm/epm 

TS I m  OE 0.001 6 cpm/dpm 

TB 20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

C-52 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: Hall 4-1 Survey Date: 81312 00 8 

Net (dDmll00 cm2) 
Uncertainty @ 95% 

CL 
1 73 17 7 100 70 

Activity Gross 
(counts) NCPM *lo NCPM Location 

2 
3 
4 
5 
6 
7 
8 
9 
10 
I 1  
12 
13 
14 
15 

70 
63 
55 
67 
69 
54 
61 
50 
56 
54 
56 
54 
66 
47 

14 
7 
-1 
11 
13 
-2 
5 
-6 
0 
-2 
0 
-2 
10 
-9 

6 
6 
5 
6 
6 
5 
6 
5 
5 
5 
5 
5 
6 
4 

80 
40 
0 

60 
70 
-1 0 
30 
-30 
0 

-1 0 
0 

-1 0 
60 
-50 

Maximum: 100 
Average : 22 
Std Dev: 44 

70 
60 
60 
70 
70 
60 
60 
50 
60 
60 
60 
60 
70 
50 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 81712 00 8 
Detector 43-1 0-1 PR229364 

RB 55.6 cpm ES 0.25 epm/dpm 

OB 5.1 cpm Ei 0.71 8 cpm/epm 

TS I m  0, 0.0016 cpm/dpm 

T B  20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-53 
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Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: Hall 4-2 Survey Date: 8/3/2008 

Net (dDml100 cm2) 
Uncertainty @ 95% 

CL Activity Gross 
Location (counts) NCPM *1 (J NCPM 

1 64 6 6 40 90 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

78 
65 
43 
69 
67 
50 
66 
60 
61 
53 
57 
42 
55 
62 

20 
7 

-1 5 
11 
9 
-8 
8 
2 
3 
-5 
-1 
-1 6 
-3 
4 

7 
6 
4 
7 
6 
5 
6 
6 
6 
5 
6 
4 
5 
6 

150 
50 

-1 10 
80 
70 
-60 
60 
10 
20 
-40 
-1 0 
-1 20 
-20 
30 

100 
90 
60 
100 
90 
70 
90 
80 
90 
80 
80 
60 
80 
90 

Maximum: 150 
Average: 10 
Std Dev: 73 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 Analysis Date: 8/7/2008 
Detector 44-10-1 PR181905 

RB 58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.55 cpm/epm 

TS I m  0, 0.0012 cpm/dpm 

TB 20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-54 



Appendix B - Gross Smears 

Summary of Smear Measurements 

Survey Unit: Hall 4-3 Survey Date: 8/3/2008 

Net (dDmll00 cm’) 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

46 
48 
70 
54 
56 
61 
55 
63 
59 
66 
48 
69 
57 
54 

-1 0 
-8 
14 
-2 
0 
5 
-1 
7 
3 
10 
-8 
13 
1 
-2 

4 
4 
6 
5 
5 
6 
5 
6 
5 
6 
4 
6 
5 
5 

-50 
-40 
80 
-1 0 
0 
30 
0 

40 
20 
60 
-40 
70 
10 
-1 0 

50 
50 
70 
60 
60 
60 
60 
60 
60 
70 
50 
70 
60 
60 

Maximum: 80 

Std Dev: 40 
Average: 12 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 Analysis Date: 8/7/2008 
Detector 43-1 0-1 PR229364 

RB 55.6 cpm ES 0.25 epm/dpm 

OB 5.1 cpm Ei 0.71 8 cpm/epm 

TS I m  (J, 0.001 6 cpm/dpm 

20 m MDC 160 dpm T B  

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

c-55 



APPENDIX D 

Results of Vendor LSC and Gamma Measurements 



Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 105 
RSO Report Date: 8/5/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 8 -2 -1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

1 
1 
8 
1 
-2 
6 
1 
2 
3 
1 
1 
4 
-5 
2 
-1 
-5 
-3 

2 
2 
1 
-2 
-4 
5 
-1 
-3 
-5 
-3 
-1 
-3 
1 
0 
0 
5 
2 

-2 
-3 
3 
3 
2 
-3 
-3 
0 
0 
2 
-4 
-1 
0 
-3 
0 
-4 
-1 

I 9  1 0 3 
Minimum: -5 -5 -4 
Maximum: 8 5 3 

Average: 1 0 -1 
Std Dev: 4 3 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 

D-1 



Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 11 1 
RSO Report Date: 8/5/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 3 0 0 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
I 9  

0 
5 
2 
7 
5 
-4 
1 
3 
-1 
-2 
-3 
3 
-5 
4 
-5 
1 
7 
-1 

-1 
-1 
3 
1 
0 
4 
3 
2 
-1 
1 

-5 
5 
0 
-1 
-3 
-4 
-2 
3 

-4 
2 
2 
0 
-1 
-2 
0 
-1 
-4 
1 
3 
-1 
-1 
-3 
0 
-1 
6 
-4 

20 -6 0 0 
Minimum: -5 -5 -4 
Maximum: 7 5 6 

Average: 1 0 0 
Std Dev: 4 3 3 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 

D-2 



Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 112 
RSO Report Date: 8/5/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 9 -1 -3 
2 0 4 -3 
3 -3 -1 -3 
4 -1 0 -1 
5 9 1 2 
6 5 -4 1 
7 4 -4 1 
8 -1 2 -1 
9 -6 1 2 
10 1 0 2 
11 5 0 0 
12 1 -1 0 
13 0 -1 -3 
14 0 3 1 
15 -1 -2 3 
16 3 1 3 
17 -4 3 -3 
18 7 -1 1 
19 1 -2 -1 
20 6 -1 -2 

Minimum: -6 -4 -3 
Maximum: 9 4 3 

Average: 2 0 0 
Std Dev: 4 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 

D-3 



Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room I 1  2A 
RSO Report Date: 8/5/2008 

Activity (dpm/l 00cm2) 

1 -6 3 0 
2 -3 -4 -1 
3 -2 -2 -2 
4 -2 -4 3 
5 -1 -2 -1 
6 -5 4 -1 
7 -5 0 -4 
8 -8 4 3 
9 0 -2 -1 
10 -2 -1 -1 
11 3 0 -1 
12 3 -1 0 
13 -5 0 -3 
14 4 7 0 
15 7 -1 -3 
16 1 0 2 
17 -5 0 -2 
18 0 1 0 

Minimum: -8 -4 -4 
Maximum: 7 7 3 

Average: -1 0 -1 
Std Dev: 4 3 2 

Location H-3 C-14 P-32 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 

D-4 



Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 119 
RSO Report Date: 11/27/2008 

Activity (dpm/l 00cm2) 
Locat ion H-3 C-14 P-32 

1 -3 -2 0 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

8 
4 
3 
15 
35 
-2 
I 
5 
0 
-1 
-5 
-4 
1 

-3 
-3 
-2 
0 
2 
-2 
-1 
-2 
2 
0 
6 
0 
-1 

1 
-1 
3 
0 
3 
0 
1 
-1 
3 
3 
1 
0 
1 

15 1 7 -2 
Minimum: -5 -3 -2 
Maximum: 35 7 3 

Average: 4 0 1 
Std Dev: 10 3 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 

D-5 



Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 135 
RSO Report Date: 11/27/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 2 0 0 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

2 
1 
-4 
3 
3 
-1 
3 
-7 
-2 
2 
2 
11 
5 

-2 
-3 
-1 
-1 
0 
-2 
2 
-1 
2 
-1 
4 
-3 
1 

-2 
0 
-1 
-3 
1 
0 
1 
0 
1 
1 

-1 
3 
2 

15 0 -1 -1 
Minimum: -7 -3 -3 
Maximum: 11 4 3 

Average: I 0 0 
Std Dev: 4 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 

D-6 



Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Cargo 
RSO Report Date: 11/27/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 2 0 -2 
2 4 3 2 
3 -1 0 0 1 
4 -2 1 -2 
5 0 -3 -2 
6 0 -1 1 
7 -1 1 1 
8 3 -1 0 
9 3 -2 0 
10 3 0 1 
11 -1 0 -2 
12 4 -2 -2 
13 4 -2 0 
14 I 1 -4 
15 4 -1 1 

Minimum: -1 0 -3 -4 
Maxim um : 4 3 2 

Std Dev: 4 2 2 
Average: 1 0 0 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 

D-7 



Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Hall 1-1 
RSO Report Date: 8/5/2008 

Activity (dpm/100cm2) 
Location H-3 C-14 P-32 

1 -5 0 -2 
2 1 -2 1 
3 7 6 -4 
4 -4 -2 3 
5 7 1 -1 
6 -5 -3 -1 
7 1 2 -3 
8 1 -3 -2 
9 1 2 -1 
10 7 1 -4 
11 -6 0 -1 
12 6 -3 2 
13 -2 1 2 
14 0 0 -1 
15 1 -4 -1 

Minimum: -6 -4 -4 
Maximum: 7 6 3 

Average: 1 0 -1 
Std Dev: 5 3 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Hall 1-2 
RSO Report Date: 11/27/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 5 -2 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

Minimum: 
Maximum: 

Average: 
Std Dev: 

5 -1 2 
-4 2 4 
2 -4 0 
-1 3 -1 
-3 3 2 
-5 0 1 
6 0 0 
0 -1 -1 
-3 1 4 
2 -1 2 
3 0 0 
-1 3 -1 
2 0 0 
2 0 0 
-5 -4 -1 
6 3 4 
1 0 1 
3 2 2 

Surveyor: Byron Bland 
Radiological Engineer: 

1 '  Senior Health Physics Technician 
Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Hall 1-3 
RSO Report Date: 11/27/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 0 -2 I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

-1 
-5 
1 
0 
4 
2 
7 
0 
-2 
-3 
0 
4 
-1 

1 
-3 
0 
-4 
-2 
-1 
-3 
-1 
-1 
1 
-3 
-5 
1 

1 
0 
0 
3 
2 
2 
1 
-2 
2 
1 
1 
3 
-2 

15 -2 3 0 
Minimum: -5 -5 -2 
Maximum: 7 3 3 

Average: 0 -1 1 
Std Dev: 3 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, lnc. 

Survey Unit: Room 209A 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-I 4 P-32 

1 1 4 3 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

5 
6 
2 
0 
-6 
1 
3 
-3 
4 
0 
3 
6 
3 
1 
1 

3 
-1 
3 
3 
5 
1 
0 
4 
2 
3 
4 
6 
-2 
-2 
0 

0 
2 
-1 
3 
0 
2 
0 
-1 
-3 
0 
2 
-1 
2 
1 
4 

17 7 3 -1 
Minimum: -6 -2 -3 
Maxim um: 7 6 4 

Average: 2 2 1 
Std Dev: 3 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 217A 
RSO Report Date: 8/14/2008 

Activity (dprn/l 00crn2) 
Location H-3 C-14 P-32 

1 9 -3 -1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

3 
5 
-5 
5 
-1 
3 
3 
-1 
3 
7 
3 
5 
7 
7 

-1 
-2 
3 
2 
3 
3 
-1 
3 
2 
1 
1 
-1 
-2 
0 

3 
2 
4 
2 
0 
0 
0 
-1 
3 
1 
-3 
2 
2 
-2 

16 6 -1 -2 
Minimum: -5 -3 -3 
Maxim um : 9 3 4 

Average: 4 0 1 
Std Dev: 4 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Hall 2-1 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 

1 1 4 0 
2 -3 3 4 
3 0 -2 0 
4 5 3 1 
5 9 -2 2 
6 8 1 -3 
7 6 1 1 
8 3 1 1 
9 6 1 2 
10 1 1 -2 
11 -1 1 -2 
12 -4 0 3 
13 5 1 2 
14 2 2 2 
15 3 3 2 

Minimum: -4 -2 -3 
Maximum: 9 4 4 

Average: 3 1 1 
Std Dev: 4 2 2 

Location H-3 C-14 P-32 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 301 
RSO Report Date: 8/5/2008 

Activity (dpm/l 00cm2) 

1 -7 -1 3 
2 1 5 -1 
3 0 -1 -1 
4 -1 -3 2 
5 4 -4 2 
6 1 4 -1 
7 -1 2 0 
8 6 0 -1 
9 -3 1 -4 
10 0 -2 3 
11 -4 -2 0 
12 9 1 -2 
13 -2 2 1 
14 -3 4 2 
15 3 1 -3 
16 0 0 2 

Minimum: -7 -4 -4 
Maximum: 9 5 3 

Average: 0 0 0 
Std Dev: 4 3 2 

Location H-3 C-14 P-32 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 

D-14 



Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 304 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 

1 0 2 -1 
2 1 1 -3 
3 1 1 2 
4 2 -2 0 
5 6 1 0 
6 1 3 -1 
7 -2 1 1 
8 -2 2 -1 
9 3 -2 0 
10 1 0 -2 
11 6 1 0 
12 3 1 -1 
13 -3 3 4 
14 3 -2 1 
15 -3 0 2 
16 6 3 -3 

Minimum: -3 -2 -3 
Maximum: 6 3 4 

Average: 1 1 0 
Std Dev: 3 2 2 

Location H-3 C-I 4 P-32 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 305 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 I I -1 
2 2 3 4 
3 -1 5 -2 
4 1 1 2 
5 3 -3 1 
6 -2 1 2 
7 4 0 3 
8 7 1 -1 
9 -1 1 2 
10 0 3 1 
11 4 1 3 
12 -3 4 1 
13 4 -1 -1 
14 5 -1 -1 
15 2 1 -3 
16 3 1 0 
17 3 -1 0 

Minimum: 
Maximum: 

Average: 
Std Dev: 

-3 -3 -3 
7 5 4 
2 1 1 
3 2 2 

Surveyor: Byron Bland, 
Radiological Engineer: 

Senior Health Physics Technician 
Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 307 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-I 4 P-32 

I 6 -3 -1 
2 3 I 6 
3 3 -5 0 
4 0 6 -1 
5 -2 -4 2 
6 1 4 3 
7 6 -6 3 
8 7 2 3 
9 6 0 -1 
10 4 1 0 
11 5 0 0 
12 4 3 -3 
13 3 -2 0 
14 3 1 -1 
15 1 6 0 
16 -1 0 1 

Minimum: -2 -6 -3 
Maxim u m : 7 6 6 

Average: 3 0 1 
Std Dev: 3 4 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 308 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 

1 4 -1 2 
2 3 0 -1 
3 1 -3 2 
4 1 2 0 
5 6 -4 -1 
6 1 2 0 
7 4 0 2 
8 6 -1 -3 
9 4 1 3 
10 7 0 -4 
11 -2 3 -2 
12 4 -2 -2 
13 6 2 3 
14 2 1 0 
15 5 1 3 

Minimum: -2 -4 -4 
Maxim um : 7 3 3 

Average: 3 0 0 
Std Dev: 2 2 2 

Location H-3 C-14 P-32 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 309 
RSO Report Date: 8/5/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 -6 8 0 
2 -2 -2 -1 
3 5 -1 0 
4 -1 -3 6 
5 6 -4 0 
6 -2 -4 -2 
7 -2 -2 3 
8 0 4 0 
9 3 1 -1 
10 -6 2 0 
11 3 -2 2 
12 -2 1 -1 
13 -3 -1 -1 
14 1 2 -3 
15 -4 2 0 
16 0 -2 -1 
17 2 1 -4 

Minimum: -6 -4 -4 
Maximum: 6 8 6 

Average: 0 0 0 
Std Dev: 3 3 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 310 
RSO Report Date: 8/5/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 15 -2 2 
2 4 3 0 
3 -3 -5 -2 
4 8 2 -1 
5 0 5 -1 
6 -1 -1 -1 
7 0 2 -4 
8 0 6 0 
9 2 -2 2 
10 2 5 0 
11 -7 3 -3 
12 0 0 3 
13 0 4 0 
14 3 -4 0 
15 1 2 -2 
16 0 -2 2 
17 2 1 -2 
18 2 1 1 

Minimum: -7 -5 -4 
Maxim um: 15 5 3 

Average: 2 1 0 
Std Dev: 5 3 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 311 
RSO Report Date: 8/5/2008 

Activity (dpm/100cm2) 
Location H-3 C-I 4 P-32 

1 4 1 -1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

-4 
-3 
-6 
3 
0 
8 
2 
4 
-2 
-1 
-4 
2 
2 
0 
-5 
6 
2 

-1 
1 
4 
0 
3 
-2 
4 
-2 
0 
2 
4 
0 
1 

-3 
3 
-1 
-1 

0 
-2 
-3 
4 
-1 
-1 
2 
-2 
-4 
-1 
-2 
-4 
0 
2 
0 
0 
-1 

19 -7 2 -1 
Minimum: -7 -3 -4 
Maximum: 8 4 4 

Average: 0 1 -1 
Std Dev: 4 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 312 
RSO Report Date: 8/5/2008 

Activity (dpm/l 00cm2) 

1 6 -2 0 
2 1 -1 -3 
3 4 -1 -1 
4 -2 -1 0 
5 2 0 0 
6 -3 3 0 
7 1 -4 1 
8 4 -2 -4 
9 3 -1 -1 
10 -1 -6 5 
11 2 -2 -2 
12 1 -3 -4 
13 3 -1 0 
14 -4 -5 1 
15 5 0 2 

Minimum: -4 -6 -4 
Maximum: 6 3 5 

Average: 1 -2 0 
Std Dev: 3 2 2 

Location H-3 C-14 P-32 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 324 
RSO Report Date: 8/5/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 6 -4 -1 
2 -1 -3 2 
3 8 -3 1 
4 -3 7 0 
5 0 0 -3 
6 3 -1 -1 
7 -1 2 -2 
8 2 1 -3 
9 5 -5 -2 
10 3 -4 0 
11 5 -5 0 
12 -1 1 -3 
13 -3 0 2 
14 3 -5 -1 
15 14 3 0 

Minimum: -3 -5 -3 
Maximum: 14 7 2 

Average: 3 -1 -1 
Std Dev: 5 4 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 329 
RSO Report Date: 8/5/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 2 0 0 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

2 
1 
3 
I 
-4 
-1 
4 
-5 
1 
-6 
-5 
-5 
3 
7 
4 
-2 
-7 

-3 
-1 
-2 
2 
-1 
3 
-2 
5 
3 
0 
2 
3 
1 
0 
-5 
-3 
0 

-1 
1 
0 
2 
2 
-2 
0 
1 
-3 
-3 
-3 
1 
-3 
0 
-1 
-1 
-1 

19 3 -1 -1 
Minimum: -7 -5 -3 
Maximum: 7 5 2 

Average: 0 0 -1 
Std Dev: 4 3 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 330 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 10 2 -1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

6 
4 
9 
4 
14 
9 
1 
7 
1 
5 
-1 
5 
6 
1 
1 

1 
-3 
-4 
0 
3 
-1 
-3 
2 
0 
1 
5 
-3 
1 
2 
1 

2 
6 
-2 
3 
3 
-3 
2 
2 
0 
1 
3 
-3 
0 
-1 
0 

17 6 3 0 
Minimum: -1 -4 -3 
Maximum: 14 5 6 

Average: 5 0 1 
Std Dev: 4 3 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, hc .  

Survey Unit: Room 331 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 0 -1 2 
2 4 1 -1 
3 6 3 1 
4 1 -1 1 
5 4 1 2 
6 3 -4 -1 
7 4 2 -1 
8 10 1 6 
9 0 -1 1 
10 3 0 3 
11 3 4 -1 
12 12 1 2 
13 1 1 -2 
14 0 -2 3 
15 6 -1 4 
16 -1 0 -1 
17 0 5 2 

Minimum: -1 -4 -2 
Maximum: 12 5 6 

Average: 3 1 1 
Std Dev: 4 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 332 
RSO Report Date: 8/5/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 4 -2 -1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

3 
0 
7 
0 
1 
3 
1 
-1 
2 
8 
6 
-3 
3 
-8 
2 
-4 

-2 
0 
-5 
1 
2 
1 
0 
0 
2 
-2 
-5 
0 
1 
1 
2 
0 

-1 
-4 
-2 
-1 
-3 
0 
-1 
-1 
1 
0 
3 
-1 
-2 
0 
0 
-2 

18 1 1 -3 
Minimum: -8 -5 -4 
Maximum: 8 2 3 

Average: 1 0 -1 
Std Dev: 4 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 

D-27 



Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 337 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-I 4 P-32 

1 3 2 0 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

1 
3 
-2 
1 
1 
8 
4 
9 
-1 
1 
0 
5 
6 
4 
10 
4 
3 

3 
-2 
0 
3 
-1 
-3 
0 
-1 
4 
-1 
2 
-2 
-2 
-5 
1 
-5 
1 

-1 
1 
1 
-2 
-1 
-3 
2 
0 
1 
2 
-3 
-1 
3 
0 
-2 
3 
1 

19 5 -1 3 
Minimum: -2 -5 -3 
Maximum: 10 4 3 

Average: 3 0 0 
Std Dev: 3 3 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 339 
RSO Report Date: 8/14/2008 

Activity (dpm/100cm2) 
Location H-3 C-14 P-32 

1 2 2 -1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

6 
3 
4 
7 
2 
-4 
-1 
3 
7 
3 
7 
2 
1 
5 
6 

-1 
0 
-3 
-2 
-2 
0 
-2 
-4 
2 
3 
1 
2 
3 
0 
4 

-1 
5 
-1 
-1 
-1 
4 
2 
-1 
1 
-1 
2 
4 
1 
2 
-1 

17 1 0 -1 
Minimum: -4 -4 -1 
Maximum: 7 4 5 

Average: 3 0 1 
Std Dev: 3 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 340 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 7 0 0 
2 10 -1 2 
3 2 -1 -3 
4 1 1 2 
5 G -1 -2 
G 2 1 3 
7 4 2 -1 
8 0 -2 4 
9 5 -2 2 
10 4 1 0 
I 1  10 1 -1 
12 4 0 -3 
13 6 1 -1 
14 5 -1 2 
15 3 -3 -1 
16 10 -2 0 
17 8 0 3 

Minimum: 0 -3 -3 
Maximum: 10 2 4 

Std Dev: 3 1 2 
Average: 5 0 0 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, lnc. 

Survey Unit: Room 347 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 2 3 -1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

0 
5 
-1 
2 
3 
0 
7 
8 
I 
-2 
4 
0 
1 
1 
1 

5 
3 
3 
-1 
1 
-3 
-1 
1 
-1 
-1 
1 
-2 
-1 
2 
2 

-1 
1 
1 
2 
-1 
-4 
3 
0 
-1 
-1 
-1 
3 
6 
0 
-2 

17 1 1 0 
Minimum: -2 -3 -4 
Maximum: 8 5 6 

Average: 2 1 0 
Std Dev: 3 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 348 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 -5 6 1 
2 3 1 1 
3 0 3 -1 
4 15 1 2 
5 3 2 0 
6 8 -2 0 
7 2 1 -1 
8 7 4 -1 
9 -1 0 -3 
10 10 -2 3 
11 0 3 -1 
12 0 3 1 
13 8 -4 2 
14 2 3 4 
15 3 -2 -3 
16 6 0 0 
17 12 0 0 

Minimum: -5 -4 -3 
Maxim urn : 15 6 4 

Average: 4 1 0 
Std Dev: 5 3 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 349 
RSO Report Date: 8/14/2008 

Activity (dpmll 00cm2) 
Location H-3 C-14 P-32 

1 6 -1 1 
2 2 1 3 
3 6 1 -1 
4 7 I -1 
5 0 3 -1 
6 4 1 -1 
7 -2 0 0 
8 0 2 2 
9 0 -1 0 

I O  11 -5 3 
11 5 -1 -4 
12 2 4 1 
13 5 -4 3 
14 5 0 1 
15 -2 0 3 
16 4 0 3 
17 -1 -2 -1 

Minimum: -2 -5 -4 
Maximum: 11 4 3 

Average: 3 0 1 
Std Dev: 4 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc, 

Survey Unit: Room 357/358 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 2 0 3 
2 1 2 2 
3 7 4 -3 
4 4 0 4 
5 -3 3 1 
6 2 1 3 
7 6 0 2 
8 3 0 2 
9 8 -1 3 
10 7 -3 4 
11 3 4 -1 
12 0 -1 2 
13 1 -2 3 
14 1 -5 0 
15 -1 1 -1 
16 4 3 3 
17 4 0 -2 

Minimum: -3 -5 -3 
Maximum: 8 4 4 

Average: 3 0 1 
Std Dev: 3 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, /ne. 

Survey Unit: Room 359 
RSO Report Date: 1 1/27/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 -2 3 -2 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

-5 
1 
1 
1 
1 
2 
2 
-3 
-3 
0 
3 
7 
-5 

1 
-3 
0 
-1 
2 
-3 
0 
3 
2 
1 
-3 
-3 
0 

0 
2 
0 
-1 
-2 
1 
0 
1 
1 
0 
0 
0 
-1 

15 1 2 3 
Minimum: -5 -3 -2 
Maximum: 7 3 3 

Average: 0 0 0 
Std Dev: 3 2 1 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 361 
RSO Report Date: 8/5/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-I 4 P-32 

1 -5 3 1 
2 8 2 1 
3 -7 1 -1 
4 -3 3 -3 
5 3 -5 -1 
6 -2 3 1 
7 9 -3 -1 
8 2 0 -3 
9 0 -2 -1 
10 -6 3 1 
11 -3 1 -2 
12 -5 3 0 
13 1 0 -2 
14 0 1 -1 
15 -2 1 1 
16 1 -3 -5 
17 -6 -1 -1 
18 1 -3 4 
19 -4 3 1 
20 2 -2 0 
21 -7 0 -2 
22 5 0 0 

Minim um : -7 -5 -5 
Maximum: 9 3 4 

Average: -1 0 -1 
Std Dev: 5 3 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 363 
RSO Report Date: 8/5/2008 

Activity (dpmll 00cm2) 
Location H-3 C-14 P-32 

1 2 -2 2 
2 0 0 -3 
3 1 6 -2 
4 -5 2 -1 
5 6 -4 -1 
6 -2 3 -3 
7 0 3 2 
8 1 2 -3 
9 4 1 0 
10 -2 1 -3 
11 8 0 2 
12 -6 3 0 
13 7 0 -3 
14 -5 1 1 
15 0 1 -3 
16 2 -6 -2 
17 -3 2 -1 
18 -4 2 1 
19 -5 0 -3 

Minimum: -6 -6 -3 
Maximum: 8 6 2 

Average: 0 1 -1 
Std Dev: 4 3 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 368 
RSO Report Date: 8/5/2008 

Activity (dpm/l 00cm2) 

1 8 -2 0 
2 -1 0 -1 
3 -3 -3 -1 
4 1 3 -4 
5 -2 -1 1 
6 -2 1 0 
7 -5 -1 0 
8 2 3 1 
9 7 -1 -2 
10 7 5 0 
I 1  -2 -2 2 
12 9 3 -3 
13 0 -2 2 
14 -1 -2 0 
15 -1 1 0 
16 0 0 1 
17 -5 -1 0 
18 3 0 -4 
19 7 1 -4 
20 -1 -2 -1 

Minimum: -5 -3 -4 
Maximum: 9 5 2 

Average: 1 0 -1 
Std Dev: 4 2 2 

Location H-3 C-14 P-32 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 372 
RSO Report Date: 8/5/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 I -1 -5 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

Minimum: 
Maximum: 

Average: 
Std Dev: 

5 -4 3 
0 5 2 
3 -3 -2 
-1 1 -3 
4 4 -3 
4 1 -5 
5 2 -1 
-4 1 -3 
1 4 0 
1 3 -3 
-3 2 -5 
2 -1 -1 
-2 -2 2 
3 4 0 
-4 -4 -5 
5 5 3 
I 1 -2 
3 3 3 

Surveyor: Byron Bland 
Radiological Engineer: 

1 Senior Health Physics Technician 
Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 377 
RSO Report Date: 11/27/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-I4 P-32 

1 0 1 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

-2 
6 
-1 
2 
4 
2 
-3 
1 
1 
0 
4 
0 
5 

1 
-3 
1 
-2 
0 
0 
-4 
1 

-1 
1 
I 
-1 
-6 

0 
2 
0 
0 
0 
2 
-1 
2 
1 
-2 
2 
0 
4 

15 -4 3 0 
Minimum: -4 -6 -2 
Maximum: 6 3 4 

Average: 1 -1 1 
Std Dev: 3 2 1 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, lnc. 

Survey Unit: Room 383 
RSO Report Date: 8/5/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 -4 2 -1 
2 -3 2 2 
3 -5 0 -1 
4 1 0 -1 
5 -1 0 -3 
6 -4 -2 0 
7 4 -4 1 
8 -5 1 -3 
9 0 -2 0 
10 -5 4 1 
11 2 0 0 
12 -3 1 0 
13 1 -3 -1 
14 0 2 -1 
15 1 -4 1 

Minimum: -5 -4 -3 
Maximum: 4 4 2 

Average: -2 0 0 
Std Dev: 3 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 384 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-I 4 P-32 

1 I -1 3 
2 3 0 1 
3 -4 4 -1 
4 4 3 2 
5 -2 3 -4 
6 4 1 3 
7 2 -3 -3 
8 1 I -2 
9 1 2 3 
10 9 -1 -1 
11 1 -3 2 
12 1 -1 -1 
13 4 3 -2 
14 3 -3 -1 
15 2 0 1 
16 8 -2 3 

Minimum: -4 -3 -4 
Maximum: 9 4 3 

Average : 2 0 0 
Std Dev: 3 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 385 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 -1 4 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I 1  
12 
13 
14 
15 

-5 
2 
-4 
-1 
0 
-2 
2 
5 
-6 
2 
1 
4 
5 
-2 

3 
2 
1 
3 
-1 
2 
-2 
-2 
1 
-2 
6 
2 
3 
1 

1 
-4 
0 
2 
2 
3 
0 
2 
0 
1 
1 

-3 
-1 
-1 

16 -6 3 -2 
Minimum: -6 -2 -4 
Maxim um : 5 6 3 

Average: 0 2 0 
Std Dev: 4 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 386 
RSO Report Date: 8/14/2008 

Activity (dpm/100cm2) 
Location H-3 C-14 P-32 

1 0 -2 5 
2 8 -1 2 
3 8 -2 2 
4 1 -2 3 
5 14 -6 2 
6 -5 0 0 
7 4 0 0 
8 4 2 -1 
9 4 -5 0 
10 7 0 3 
11 8 0 -4 
12 3 2 -2 
13 1 -1 2 
14 1 -2 1 
15 5 0 1 
16 7 0 1 
17 8 0 -1 

-5 -6 -4 
Maximum: 14 2 5 

Average: 5 -1 1 
Std Dev: 4 2 2 

Minimum: 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 387 
RSO Report Date: 8/5/2008 

Activity (dpm/l 00cm2) 

1 0 1 2 
Location H-3 C-14 P-32 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

5 
2 
-4 
1 
1 

-4 
-1 
2 
-4 
4 
-5 
4 
-1 

6 
-3 
0 
0 
1 
4 
1 
-1 
0 
0 
1 
-1 
1 

-3 
0 
-4 
-2 
-3 
-1 
-1 
-2 
-3 
3 
0 
-1 
1 

15 -3 0 0 
Minimum: -5 -3 -4 
Maximum: 5 6 3 

Average: 0 1 -1 
Std Dev: 3 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Hall 3-1 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 5 0 0 
2 5 -4 4 
3 4 -3 1 
4 3 2 2 
5 13 -3 -2 
6 6 0 -1 
7 5 1 0 
8 6 -5 -1 
9 2 1 -4 
10 11 1 2 
11 8 -2 -1 
12 3 1 1 
13 1 -2 3 
14 1 0 -1 
15 3 -1 -1 

1 -5 -4 
2 4 

5 -1 0 
3 2 2 

Minimum: 
Maximum: 13 

Average: 
Std Dev: 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Hall 3-2 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 5 1 -3 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

8 
7 
4 
8 
0 
-1 
2 
2 
10 
5 
7 
2 
-1 

-1 
0 
1 
-3 
-3 
2 
-2 
1 
-2 
-3 
4 
8 
0 

-1 
1 
0 
8 
1 
0 
1 
2 
-1 
2 
-3 
1 
3 

15 3 3 2 
Minimum: -1 -3 -3 
Maximum: 10 8 8 

Average: 4 0 1 
Std Dev: 3 3 3 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Hall 3-3 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 

1 7 2 1 
2 3 3 -1 
3 6 0 -2 
4 3 -1 4 
5 -1 1 0 
6 2 -2 0 
7 5 -1 0 
8 2 -2 3 
9 1 1 1 
10 6 -1 0 
11 3 -1 1 
12 6 -4 1 
13 1 1 2 
14 7 0 -1 
15 2 2 1 

Minimum: -1 -4 -2 
Maximum: 7 3 4 

Average: 4 0 1 
Std Dev: 2 2 2 

Location H-3 C-14 P-32 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Hall 3-4 
RSO Report Date: 8/14/2008 

Activity (dpm/100cm2) 
Location H-3 C-14 P-32 

1 0 1 0 
2 3 5 3 
3 6 2 2 
4 2 0 -1 
5 3 -2 3 
6 4 -3 0 
7 -3 5 1 
8 1 5 -1 
9 6 -1 0 
10 5 -1 0 
1 1  5 -2 -1 
12 7 0 0 
13 4 1 3 
14 -4 2 4 
15 -3 -2 3 

Minimum: -4 -3 -1 
Maximum: 7 5 4 

Average: 2 1 1 
Std Dev: 4 3 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Hall 3-5 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 5 0 0 
2 2 2 3 
3 4 1 -1 
4 1 -1 -2 
5 3 -2 3 
6 1 2 1 
7 5 -5 3 
8 8 1 1 
9 -2 1 -1 
10 1 5 -2 
11 -2 1 0 
12 10 1 0 
13 -1 7 -3 
14 2 1 -3 
15 -2 -1 0 

Minimum: -2 -5 -3 
Maximum: 10 7 3 

Average: 2 1 0 
Std Dev: 4 3 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 

D-50 



Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 409 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

0 
5 
2 
1 
5 
6 
0 
3 
11 
4 
6 
2 
1 
1 
3 
9 

1 
2 
2 
1 
3 
1 
3 
0 
3 
-1 
-1 
-2 
0 
0 
-3 
0 

-3 
-3 
0 
0 
0 
3 
1 
1 
2 
0 
-3 
-1 
-1 
2 
1 
3 

18 3 -1 3 
Minimum: 0 -3 -3 
Maximum: 11 3 3 

Average: 4 1 0 
Std Dev: 3 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Room 420A 
RSO Report Date: 11/27/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 11 59 3 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

-4 
2 
-1 
-3 
1 
-1 
-3 
1 
-6 
7 
0 
-2 
1 

1 
0 
-1 
0 
3 
3 
-2 
-2 
1 
1 
-2 
4 
3 

-2 
3 
-2 
0 
1 
0 
1 
-2 
1 
3 
2 
-3 
-1 

15 2 1 1 
Minimum: -6 -2 -3 
Maximum: 11 59 3 

Average: 0 5 0 
Std Dev: 4 15 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Hall 4-1 
RSO Report Date: 8/14/2008 

Activity (dpm/100cm2) 
Location H-3 C-14 P-32 

1 4 -3 0 
2 0 2 1 
3 -1 1 -3 
4 0 4 -3 
5 3 -1 3 
6 3 3 0 
7 1 3 0 
8 1 3 1 
9 9 1 0 
10 5 -5 2 
11 1 2 -3 
12 3 2 -1 
13 1 0 -3 
14 5 -2 2 
15 5 -2 1 

Minimum: -1 -5 -3 
Maximum: 9 4 3 

Average: 3 I 0 
Std Dev: 3 3 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Hall 4-2 
RSO Report Date: 8/14/2008 

Activity (dpmll 00cm2) 
Location H-3 C-14 P-32 

1 -1 6 -3 
2 4 4 0 
3 4 -3 4 
4 3 -1 -1 
5 3 -2 2 
6 2 0 -1 
7 4 -1 4 
8 0 2 3 
9 5 -3 -3 

I O  8 -2 -1 
11 1 -3 0 
12 6 -1 -1 
13 1 -1 2 
14 2 6 0 
15 5 -2 -2 

Minimum: -1 -3 -3 
Maximum: 8 6 4 

Average: 3 0 0 
Std Dev: 2 3 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix D - Vendor Results 

Summary of LSC Smear Measurements 
Analysis performed by: RSO, Inc. 

Survey Unit: Hall 4-3 
RSO Report Date: 8/14/2008 

Activity (dpm/l 00cm2) 
Location H-3 C-14 P-32 

1 0 2 -3 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

2 
2 
0 
0 
-3 
2 
6 
4 
0 
-2 
-2 
3 
3 

-1 
I 
-1 
0 
-1 
1 
-3 
-3 
0 
1 
3 
2 
2 

-3 
3 
-3 
3 
0 
0 
0 
4 
0 
0 
-1 
0 
3 

15 5 2 2 
Minimum: -3 -3 -3 
Maximum: 6 3 4 

Average: 1 0 0 
Std Dev: 3 2 2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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CHAIN OF CUSTODY / SAMPLE INFORMATION FORM -!!eA 5204 Minnick Road Laurel, Maryland 20707 301-953-2482 411 
CONTRAcT/p.O. NUMBER 

I I 
TRANSFERqED BY: 

TRANSFERRED BY: 
c ,  u , b / ; P  

3 / 2  I 

. I 
RECEJVED BY: DATE TIME 

n 
I I I 

I I I / &  I J  I 

~792-?444 FAX 301498-3017 
(LAB USE ONLY) 

LABCONTROL#: ;bug-Sirf 
REVIEWED BY: 

SAMPLER: 

ANALYSIS REQUIR 

L s c ;  l r - 3  . & . I # ,  P-3L 



8/5/08 6:58r51 AM QuantaSmart (Tw) - 1.31 - Serial# 424558 P a m  # _a 
Protocol# 2 - Triple Lable Dm.lsa User: Default 

Assay Definition- 

Assay Description: 
CHESAPEAKE NUCLEAR 

Assay Type: DPM (Triple) 
Report Name: Report1 
Output Data Path: C:\Packard\Tricarb\Results\Default\Triple Lable DPM 
Raw Results Path: C:\Packard\Tricarb\Results\Default\Triple Lable 
DPM\20080804~1025.results 
Assay File Name: C:\Packard\TriCarb\Asays\Triple Lable DPM.1sa 

Count Conditions- 

Nuclide: Triple Label 
Quench Indicator: tSIE/AEC 
External Std Terminator (sec) : 0.5 284 
Pre-Count Delay ( m i d  : 0.00 

Low Energy: 3H-Tol-3-10-08 
Mid Energy: 14C-TOL-07-17-06 
High Energy: 32P-UG-02-26-05 

Quench Sets: 

Count Time (min) : 2.00 
Count Mode: Normal 
Assay Count Cycles: 1 Repeat Sample Count: 1 
#Vials/Sample: 1 Calculate 4 Reference: Off 

Background Subtract: On - 1st Vial 
Low CPM Threshold: Off 
2 Sigma % Terminator: On - Any Region 
Regions LL UL 
A 0.0 12.0 
B 12.0 156.0 
C 156.0 2000.0 

Count  Corrections- 

Static Controller: On 
Colored Samples: On 
Coincidence Time (nsec): 18 

Half Life- 

Half Life Correction: Off 
Regions Half Life 
A 
B 
C 

Cycle 
S# 
1 
2 
3 
4 
5 
6 
7 
8 

1 Results 
Time CPMA 
10.00 4 
2.00 4 
2.00 2 
2.00 -2 
2.00 3 
2.00 0 
2.00  -1 
2.00 -0 

CPMB 
9 
-1 
3 
-4 
2 
4 
-1 
1 

Bkg Subtract 2Sigma t Terminator 
1st Vial 0.00 
1st Vial 0.00 
1st Vial 0.00 

Luminescence Correction: On 
Heterogeneity Monitor: n/a 
Delay Before Burst (nsec): 75 

Units 

CPMC 
6 
1 
0 
-2 
-1 
-1 
-1 
-4 

Reference Date Reference Time 

DPMl 
0 
15 
4 
-3 
8 
-0 
-1 
-0 

DPM2 
0 
-2 
3 
-5 
2 
5 
-1 
2 

DPM3 
0 
2 
0 
-2 
-1 
-1 
-1 
-4  

SIS 
52.09 
0.00 

47.92 
0.00 
91.84 
50.95 

0.00 
0 .00  

tSIE 
417.07 
369.58 
381.12 
424.34 
396.41 
392.66 
388.37 
418.90 

c . 

LUM 
2 
0 
0 
0 
0 
0 
0 
0 



I 

8/5/ 08 6:58:53 AM QuantaSmQrt ("MI-- 1.31 - Seri a l K 4 2  4 5 5 8 Pi!SL#-..2 
Protocolt 2 - T r i p l e  Lab18  DPM.lsa Usmr: Default 

9 2.00 
10 2.00 
11 2.00 
12 2.00 
13 2.00 
14 2.00 
15 2.00 
16 2.00 
17 2.00 
18 2.00 
19 2.00 
20 2.00 
21 2.00 
22 2.00 
23 2.00 
24 2.00 
25 2.00 
26 2.00 
27 2.00 
28 2.00 
29 2.00 
30 2.00 
31 2.00 
32 2.00 
33 2.00 
34 2.00 
35 2.00 
36 2.00 
37 2.00 
38 2.00 
39 2.00 
40 2.00 
41 2.00 
42 2.00 
43 2.00 
44 2.00 
45 2.00 
46 2.00 
47 2.00 
48 2.00 
49 2.00 
50 2.00 
51 2.00 
52 2.00 
53 2.00 
54 2.00 
55 2.00 
56 2.00 
57 2.00 
58 2.00 
59 2.00 
60 2.00 
61 2.00 
62 2.00 
63 2.00 
64 2.00 
65 2.00 
66 2.00 
67 2.00 
68 2.00 
69 2.00 
70 2.00 

1 
0 
1 
-2 
0 
0 
0 
0 
-0 
1 
1 
0 
2 
0 
1 
-0 
2 
2 
2 
-2 
1 
1 
-1 
0 
-1 
1 
-1 
-1 
-2 
0 

-0 
-2 
1 
-2 
-0 
-1 
1 
-1 
-0 
0 
-0 
-1 
-1 
2 
-0 
2 
-1 
-1 
0 
1 
-2 
1 
-1 
-1 
1 
-1 
-0 
1 
-3 
1 
-0 
-1 

5 
-1 
4 
1 
0 
3 

-3 
2 
-1 
0 
1 
-2 
-3 
5 
-2 
-0 
3 
0 
2 
0 
4 
2 
1 
-1 
-1 
3 
2 
2 
-1 
-0 
-1 
-2 
-3 
1 
-2 
3 
-0 
1 
-2 
1 

-3 
7 
-2 
-1 
-2 
-3 
-4 
-1 
3 
1 
1 
-1 
0 
-1 
1 
2 
-2 
0 
-0 
4 
-1 
-2 

-0 
1 
-0 
-3 
2 
0 
0 
-2 
2 
-2 
1 
-4 
3 
2 
-2 
-3 
-2 
-4 
-1 
-2 
0 
-2 
-4 
-1 
1 
0 
-1 
2 
-1 
-1 
-3 
0 
1 
-2 
-0 
1 
-0 
-0 
-1 
-1 
1 
-0 
-1 
-0 
5 
0 

-2 
3 
0 
-1 
0 
1 

-1 
-1 
-2 
0 
-1 
-4 
3 
-1 
-1 
1 

0 
2 
2 
-7 
0 
0 
3 
1 
0 
2 
2 
1 
5 

-0 
3 
-1 
4 
4 
5 
-4 
1 
1 

-3 
2 
-2 
3 
-4 
-3 
-5 
1 
-1 
-4 
4 
-5 
-0 
-5 
2 
-3 
1 
-0 
1 
-6 
-2 
5 
-1 
6 
-2 
-2 
-0 
3 
-6 
3 
-2 
-3 
1 
-4 
0 
2 
-7 
1 
0 
-1 

6 
-2 
5 
3 
-0 
4 
-4 
2 
-2 
1 
1 
-1 
-4 
5 

-3 
1 
4 
1 
2 
1 
4 
3 
2 
-1 
-2 
4 
2 
2 
-0 
-0 
-0 
-2 
-4 
1 
-2 
4 
-0 
1 
-3 
2 
-4 
8 
-2 
-1 
-3 
-4 
-4 
-2 
4 
1 
2 
-2 
1 
-1 
2 
2 
-2 
1 
-1 
5 
-1 
-3 

-0 
2 
-0 
-3 
3 
0 
0 
-2 
2 
-2 
1 
-5 
3 
2 
-2 
-3 
-3 
-5 
-1 
-3 
0 

-3 
-5 
-1 
2 
0 
-1 
2 
-1 
-1 
-3 
0 
1 
-3 
-0 
1 
-0 
-0 
-1 
-1 
1 
-0 
-1 
-0 
6 
0 
-2 
3 
0 
-1 
0 
2 
-1 
-1 
-3 
0 
-1 
-4 
3 
-1 
-1 

a 

48.04 
0.00 
68.10 
0.00 
57.30 
84.30 
0.00 

34.59 
0.00 

124.55 
100.70 
0.00 
0.00 

40.64 
0.00 
0.00 
09.29 
225.18 
59.43 
0.00 

47.03 
57.36 
0.00 
0.00 
0.00 
77.34 
99.03 

325.17 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

207.13 
153.60 
0.00 
0.00 

195.65 
0.00 

105.74 
0.00 

224.06 
0.00 
0.00 
0.00 
0.00 

120.08 
119.32 
0.00 
0.00 
0.00 
0.00 

120.46 
331.75 

0.00 
242.52 
0.00 

106.95 
0.00 
0.00 

379.71 0 
402 -24 0 
430.36 0 
411.71 0 
364.56 0 
383.42 0 
363.62 0 
405.23 0 
393.65 4 
309.79 0 
449 -30  3 
415.45 0 
404.26 0 
446.37 0 
462.03 0 
456.15 0 
417.23 0 
406.77 0 
426 -42 0 
422.80 0 
462.61 0 
435.38 0 
430.65 0 
449.38 0 
459.74 0 
419.26 0 
405.27 0 
438.62 0 
417.21 0 
435 .OS 0 
427.50 0 
398 -44 0 
446.93 0 
428.14 0 
421.06 0 
419.33 0 
470.14 0 
436.21 0 
415.70 0 
418.24 0 
441.40 0 
392.95 0 
413 -49 5 
514.11 4 
406.16 5 
490.95 4 
445.99 0 
508.50 0 
486.07 3 
427.43 3 
464.00 4 
434.90 4 
430.60 4 
461.50 5 
419.22 0 
370.95 4 
492.14 0 
472.63 0 
427.65 5 
443.82 0 
396.74 0 
435.03 0 



I 
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71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

1 
1 
-0 
2 
-1 
-0 
-2 
3 
-1 
-1 
1 
-0 
1 
-0 
1 
-2 
2 
-1 
0 
-0 
1 
-1 
3 
-2 
2 
-2 
-0 
0 
-1 
-1 
-2 
-0 
-1 
1 
1 
-0 
2 
0 
0 
1 
0 
-1 
1 
2 
2 
-1 
1 
-3 
1 
-2 
0 
2 
-2 
-1 
-2 
1 
0 
3 
1 
1 
-1 
-0 

-3 
3 
1 
1 
-0 
-1 
-2 
1 
2 
4 
-1 
0 
-2 
-0 
5 
2 
-3 
2 
3 
1 
-1 
1 
1 
2 
0 
1 
-1 
-5 
1 
1 
-1 
2 
2 
-1 
-1 
-0 
-4 
0 
2 
1 
0 

-0 
2 
-1 
-3 
0 
-1 
0 
2 
-0 
1 
-1 
-1 
0 
3 
1 
3 
-1 
3 
-2 
-0 
1 

1 
-1 
0 
-1 
-4 
2 
0 
-2 
1 
2 
-3 
2 
2 
-3 
-2 
-1 
-1 
-3 
1 
-2 
0 
-3 
1 
0 
-3 
1 
-2 
-2 
-1 
1 
-3 
1 
-1 
-1 
-1 
-3 
-2 
-1 
-2 
0 
-1 
-1 
1 
0 
3 
-1 
-2 
-0 
0 
-2 
-3 
-1 
0 
-2 
-2 
3 
-1 
-1 
1 
-2 
-3 
-1 

4 -4 
1 4 
-1 2 
6 0 
-3 1 
0 -2 
-4 -2 
9 1 
-2 2 
-3 4 
3 -1 
-0 -0 
2 -2 
-0 0 
1 6 
-5 2 
6 -4 
-2 3 
0 3 
-1 2 
4 -1 
-2 1 
8 -0 
-6 3 
7 0 
-5 1 
0 -1 
2 -6 
-3 2 
-4 2 
-5 -0 
-1 2 
-3 3 
4 -2 
3 -2 
-0 0 
7 -5 
0 1 
1 2 
3 1 
1 0 
-1 -0 
2 2 
8 -2 
6 -5 
-3 0 
3 -1 
-8 1 
2 2 
-4 0 
1 1 
4 -1 
-4 -1 
-3 1 
-6 4 
3 -0 
0 3 
8 -2 
2 4 
4 -2 
-2 0 
-1 2 

2 
-1 
0 
-1 
-4 
3 
0 
-2 
1 
2 

-3 
2 
2 
-3 
-2 
-1 
-1 
-3 
2 
-3 
0 

-3 
2 
0 
-3 
1 
-3 
-2 
-1 
1 
-3 
2 
-1 
-1 
-1 
-4 
-2 
-1 
-3 
0 
-1 
-1 
1 
0 
3 
-1 
-2 
-0 
0 
-2 
-3 
-1 
0 
-2 
-3 
4 
-1 
-1 
2 
-2 
-4 
-1 

0.00 
103.80 
225.66 
44.19 
0.00 
0.00 
0.00 
95.18 

338.01 
176.34 
0.00 
0.00 
0.00 
0 . 0 0  
64.90 
0.00 
0.00 

235.24 
0.00 

233 -69 
375.09 

0.00 
0.62 
0.00 
0.00 
0.00 
0.00 
0.00 

609.42 
0.00 
0.00 

112 -43 
285.53 
0.00 
0.00 
0.00 
0.00 
9.15 
51.04 
27.83 
599.79 

0.00 
130.87 
24.45 
0.00 
0.00 
0.00 
0.00 
15.84 
0.00 
93.25 
0.00 
0 . 0 0  
0.00 
0.00 

222.40 
165.37 
0.00 

113.01 
0.00 
0.00 
61.95 

408.20 0 
408.66 0 
425.89 4 
440.38 3 
401.25 5 
401.12 0 
436.37 0 
429.00 0 
407.75 4 
428.11 0 
404.19 4 
401.45 4 
452.40 4 
420.85 0 
407.12 0 
425.36 0 
427.01 0 
447.68 4 
431.74 3 
397.21 4 
445.74 0 
424.52 0 
437.07 3 
451 -24 4 
458.00 0 
392.77 0 
405.63 5 
427.84 7 
407.44 4 
427.10 0 
413 -42 0 
397.53 3 
425.65 4 
436.05 4 
425.44 8 
482.99 4 
453.61 5 
460.43 4 
474.60 3 
459.37 3 
448.29 4 
447.02 9 
458.57 3 
400.70 4 
472.14 4 
449.26 9 
450 -26 8 
430.83 5 
407.67 3 
424.51 5 
463.78 0 
454.22 4 
469.86 0 
401.97 0 
429.07 4 
425.06 4 
398.75 0 
440.99 4 
434.50 3 
400.96 0 
408.37 4 
436.91 0 
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133 
134 
135 
13 6 
137 
138 
139 
14 0 
14 1 
142 
14 3 
144 
145 
14 6 
14 7 
148 
14 9 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
18 0 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2 - 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  

-1 
1 
1 

-0 
-2 
2 
1 

-2 
3 
0 
-1 
-1 
4 
1 
1 
-0 
-2 
0 
2 
0 
-0 
0 

-0 
1 
-1 
3 
-0 
2 
1 

-0 
1 
1 
3 
2 
-1 
1 
1 
-1 
-1 
-2 
2 
-2 
1 
-2 
-0 
2 

-0 
-2 
2 
2 
-1 
3 
-0 
0 
1 
-0 
1 
1 
1 
1 
-0 
-1 

3 
-1 
1 
-2 
2 
-0 
-1 
1 
-1 
3 
-1 
-0 
1 
-3 
-3 
1 
1 
0 
1 
-0 
-1 
3 
-1 
2 
2 
-0 
-2 
-0 
0 
-1 
-0 
3 
1 
-0 
2 
3 
1 
-1 
1 
-3 
4 
-0 
-1 
-3 
-3 
-0 
2 
-0 
-1 
-3 
-2 
-2 
6 
-0 
-1 
2 
0 
-4 
-3 
-4 
1 
0 

-2 
-4 
0 
1 
-0 
-0 
-1 
-1 
-2 
-3 
-2 
-1 
1 
1 
1 
-1 
2 
1 
0 
0 
-3 
1 
3 
2 
-3 
1 
-1 
-2 
-0 
-3 
1 
1 
0 
-1 
-2 
-0 
-1 
-4 
1 
2 
-1 
-1 
-3 
-0 
-1 
5 
-3 
-0 
-2 
-1 
1 
1 
0 
-2 
-1 
-2 
-2 
-2 
-0 
-0 
-2 
1 

-4 
2 
2 
0 

-5 
6 
2 
-7 
9 
0 
-3 
-1 
9 
5 
4 
-1 
-6 
1 
5 
1 
0 
-0 
-1 
3 
-4 
7 
1 
6 
3 
0 
5 
2 
7 
5 
-4 
1 
3 
-1 
-2 
-3 
3 
-5 
4 
-5 
1 
7 
-1 
-6 
5 
6 
-1 
8 
-3 
0 
3 
-1 
2 
5 
3 
5 
-1 
-3 

4 
0 
1 

-3 
3 
-1 
-1 
2 
-1 
4 
-1 
-0 
1 
-4 
-4 
2 
1 
-0 
0 

-1 
-1 
3 
-2 
1 
3 
-1 
-2 
-1 
0 
-1 
-1 
3 
1 
-0 
4 
3 
2 
-1 
1 
-5 
5 
-0 
-1 
-3 
-4 
-2 
3 
0 
-1 
-4 
-3 
-3 
7 
0 
-1 
2 
1 
-5 
-4 
-5 
1 
-0 

-2 
-4 
0 
2 
-0 
-0 
-1 
-1 
-3 
-3 
-3 
-1 
2 
1 
1 
-1 
2 
2 
0 
0 

-3 
1 
3 
3 
-3 
1 
-1 
-2 
-0 
-4 
2 
2 
0 
-1 
-2 
-0 
-1 
-4 
1 
3 
-1 
-1 
-3 
-0 
-1 
6 
-4 
-0 
-2 
-1 
2 
1 
-0 
-3 
-1 
-2 
-3 
-2 
-0 
-0 
-3 
2 

109.62 
0.00 

87.54 
0.00 
0.00 
60.83 
0.00 
0.00 

36.19 
192.30 
0.00 
0.00 

42.08 
0.00 
0.00 

197.58 
0.00 
0.00 

114.82 
428.05 

0.00 
40.45 
0.00 

145.32 
175.91 
89.14 
0.00 
86.51 
53.13 
0.00 
0.00 

77.88 
83.90 
0.00 
0.00 
92.10 
0.00 
0.00 

781.15 
0.00 

36.54 
0.00 
0.00 
0.00 
0.00 

20.95 
224.00 
0.00 
0.00 
0.00 
0.00 
59.55 
167.02 
0.00 
0.00 

130.38 
0.00 
0.00 
0.00 
0.00 
52 -48 
0.00 

424.76 
382.14 
460.38 
412.69 
394.95 
397.26 
431.58 
392.74 
387.57 
429.45 
403.21 
446 -85 
450.48 
430.94 
458.74 
398.29 
443.77 
446 -80 
462 -39 
420.90 
470.20 
414 -40 
428 -30 
370.91 
423.79 
471.28 
440.17 
411.19 
395.22 
394.20 
408.17 
428.56 
437.11 
428.21 
361.39 
440.86 
424.66 
407 -54 
425.71 
447.47 
412.25 
437.11 
428.20 
386 -89 
430.43 
495.59 
487.19 
408 -72 
432.67 
491.79 
493.78 
491 -69 

436 -13 
448.68 
435.72 
438.60 
452 -95 
468.36 
459.51 
439 .I1 
447.12 

468.76 

0 
0 
0 
5 
0 
4 
4 
4 
0 
3 
5 
4 
3 
0 
0 
0 
4 
4 
0 
0 
5 
3 
5 
3 
4 
0 
5 
0 
4 
5 
4 
3 
3 
4 
0 
3 
3 
0 
0 
7 
0 
0 
4 
0 
5 
3 
0 
5 
0 
4 
0 
0 
3 
0 
4 
4 
0 
5 
5 
5 
4 
4 
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195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
2 12 
213 
2 14 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
22 8 
229 
23 0 
23 1 
232 
233 
234 
235 
236 
237 
23 8 
23 9 
240 
24 1 
242 
243 
244 
245 
246 
247 
24 8 
24 9 
250 
251 
252 
253 
254 
255 
256 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

0 
6 
1 
0 
-1 
1 
0 
-1 
-0 
1 
-1 
0 
-2 
-2 
-2 
1 
2 
1 
-1 
-3 
1 

- 0  
3 
0 
-2 
0 
0 
-1 
-0 
1 
-2 
1 
-2 
2 
-0 
-1 
1 
-2 
0 
3 
-2 
3 
-2 
0 
-0 
1 
2 
-2 
2 
-1 
-0 
-1 
2 
0 
1 
-1 
1 

-1 
-0 
1 
1 
-1 

-4 
3 
1 
-2 
-1 
-1 
2 
-1 
2 
-1 
4 
2 
-1 
1 
2 
0 
1 
-4 
-2 
-1 
-1 
1 
5 
-2 
-1 
-0 
0 
3 
0 
-1 
-0 
1 
1 
-1 
1 
0 
-1 
-0 
-2 
5 
-1 
1 
-2 
2 
-2 
2 
1 
-0 
-2 
1 
-0 
-3 
-1 
-1 
-1 
-1 
0 
3 
-3 
-2 
-1 
-4 

-1 
0 
0 
-1 
1 
-0 
2 
2 
-2 
-0 
1 
-3 
-3 
-2 
1 
-3 
-0 
-1 
-1 
-1 
-1 
1 

-3 
-0 
-3 
-2 
-2 
-1 
-1 
-2 
-3 
3 
0 
-1 
1 
0 

-3 
-1 
1 
-4 
2 
-1 
-1 
-2 
-2 
-1 
-3 
-1 
2 
1 
-1 
-1 
0 
-3 
-1 
-0 
0 
-0 
1 
-4 
-1 
4 

3 
14 
2 
2 
-1 
3 
1 
-4 
-1 
4 
-5 
1 
-6 
-5 
-5 
3 
7 
4 
-2 
-7 
3 
-0 
5 
2 
-4 
1 
1 
-4 
-1 
2 
-4 
4 
-5 
4 
-1 
-3 
2 
-5 
1 
7 
-4 
7 

- 5  
1 
1 
1 
7 
-6 
6 
-2 
0 
-1 
6 
1 
4 
-2 
2 
-3 
1 
4 
3 
-1 

-5 
3 
0 

-3 
-1 
-2 
2 
-1 
3 
-2 
5 
3 
-0 
2 
3 
1 
0 
-5 
-3 
-0 
-1 
1 
6 
-3 
-0 
-0 
1 
4 
1 
-1 
0 
-0 
1 
-1 
1 
0 
-1 
0 
-2 
6 
-2 
1 

-3 
2 
-3 
2 
1 
0 
-3 
1 
-0 
-4 
-2 
-1 
-1 
-1 
0 
3 
-4 
-2 
-1 
-6 

-1 
0 
0 
-1 
1 
-0 
2 
2 
-2 
-0 
1 
-3 
-3 
-3 
1 

-3 
-0 
-1 
-1 
-1 
-1 
2 
-3 
-0 
-4 
-2 
-3 
-1 
-1 
-2 
-3 
3 
0 
-1 
1 
0 
-4 
-2 
1 
-4 
3 
-1 
-1 
-3 
-2 
-1 
-4 
-1 
2 
2 
-1 
-1 
0 
-3 
-1 
-0 
0 
-0 
1 
-4 
-1 

5 

0.00 
60.21 
252.89 
0.00 
0.00 
0.00 

56.40 
0.00 

146.14 
0.00 

122.57 
68.92 
0.00 
0.00 

601.39 
45.31 
0.00 
0.00 
0.00 
0.00 
0.00 
92.45 
61.06 
0.00 
0.00 
0.00 
76.56 

268.52 
0.00 
0.00 
0.00 

225.58 
0.00 
90.04 
306.72 
0.00 
0.00 
0.00 
0.00 
93.91 
0.00 
9.87 
0.00 
3.69 
0.00 

151.74 
0.00 
0.00  
0.00 

636.70 
0.00 
0.00 
0.00 
0.00 

112.51 
0.00 
68.37 
106.30 
0.00 
0.00 
0.00 
0.00  

441.05 
469.96 
512.17 
434.97 
490.01 
479.12 
482.08 
459.05 
480.31 
480.50 
468.46 
404.85 
390.83 
470.60 
478.07 
412.65 
417.97 
469.28 
510.53 
444.90 
519.90 
460.96 
497.49 
442.34 
486 -12 
441.77 
462.10 
445.42 

461.51 
460.25 
486 -73 
433 -25 
460 -76 
457.60 
456.59 
476.93 
386.14 
455.34 
482.91 
446.78 
433.15 
390 -73 
377.04 
398 -55 
425.11 
396 -37 
430 -13 
430 -26 
434.66 
465.75 
469.30 
441.66 
434 -80 
486.81 
471.20 
470 -53 
480.92 
471.07 
403.57 
511.62 
459.40 

458.10 

6 
0 
4 
5 
0 
0 
3 
0 
0 
0 
0 
0 
5 
0 
0 
0 
0 
5 
0 
0 
4 
0 
3 
5 
0 
4 
4 
0 
4 
4 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 
0 
0 
5 
4 
4 
0 
4 
4 
7 
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257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
2 77 
278 
279 
280 
281 
282 
283 
284 
285 
286 
2 87 
288 
289 
290 
2 91 
2 92 
2 93 
2 94 
2 95 
2 96 
297 
298 
299 
300 
3 01 
3 02 
3 03 
3 04 
305 
306 
307 

309 
310 
311 
312 
3 13 
3 14 
315 
3 16 
317 
318 

308 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

0 
-0 
1 
-2 
2 
3 
-0 
-0 
3 
0 

-1 
2 
0 
0 
0 

-1 
0 
1 
-2 
1 
-0 
-2 
-1 
0 
2 
3 
-0 
-2 
0 
-1 
-1 
-2 
1 
2 
3 
-1 
4 
-0 
-0 
-0 
-0 
-2 
1 
3 
-1 
-2 
3 
-3 
-1 
1 
-1 
3 
1 
-0 
-2 
-1 
-1 
-1 
0 
-1 
-0 
-2 

-2 
-3 
-0 
-4 
1 
-1 
2 
1 
0 
-1 
-3 
4 
-1 
-2 
-3 
-2 
-1 
-2 
0 
-0 
-0 
3 
1 
0 
1 

-1 
-0 
-3 
2 
-1 
1 
-1 
3 
-0 
5 
-1 
3 
-1 
-2 
1 
0 
-1 
-0 
0 
-2 
2 
2 
0 
2 
-4 
3 
-2 
0 
-1 
3 
1 
2 
-0 
0 
1 

-3 
-1 

-2 
-3 
0 
1 
2 
-1 
-2 
-3 
2 
2 
1 
-3 
-3 
-0 
0 
1 

-3 
-1 
0 
-3 
-0 
-3 
-1 
2 
-2 
-0 
-1 
-1 
-3 
1 
0 

-0 
1 
-2 
0 
1 
-2 
1 
-0 
0 
1 
0 

-3 
-4 
-1 
1 
1 
-1 
-2 
-1 
1 
-1 
-2 
-1 
1 
-2 
0 
-2 
-1 
1 
-5 
-1 

2 
1 
3 
-4 
5 
0 
-1 
-1 
8 
1 
-2 
6 
1 
2 
3 
-1 
1 
4 
-5 
2 
-1 
-5 
-3 
1 
4 
8 
-1 
-3 
1 
-2 
-2 
-5 
2 
7 
7 
-2 
9 
0 
-1 
-1 
-0 
-5 
3 
7 
-1 
-5 
8 
-7 
-3 
3 
-2 
9 
2 
0 
-6 
-3 
-5 
-1 
0 
-2 
1 
-6 

-2 
-3 
-1 
-5 
-0 
-2 
2 
2 
-1 
-2 
-4 
5 
-1 
-3 
-5 
-3 
-1 
-3 
1 
0 
-0 
5 
2 
-0 
1 
-2 
-0 
-3 

3 
-1 
1 
-1 
3 
-1 
5 
-2 
3 
-2 
-2 
1 
-0 
-1 
0 
1 
-2 
3 
2 
1 
3 
-5 
3 
-3 
0 
-2 
3 
1 
3 
-0 
1 
1 
-3 
-1 

-2 
-4 
0 
1 
2 
-1 
-2 
-3 
3 
3 
2 
-3 
-3 
-0 
0 
2 
-4 
-1 
0 
-3 
-0 
-4 
-1 
3 
-2 
-0 
-1 
-1 
-4 
1 
0 
-0 
1 
-2 
0 
2 
-3 
2 
-0 
0 
1 
0 
-4 
-4 
-1 
1 
1 
-1 
-3 
-1 
1 
-1 
-3 
-1 
1 
-2 
0 
-2 
-1 
1 
-5 
-1 

0.00 477.98 0 
0.00 469.19 0 

241.87 436.57 4 
0.00 414.04 0 

100.70 452.13 0 
0.00 407.83 0 

224.00 433.03 0 
446.35 412.86 0 
29.48 457.24 0 
0.00 434.97 4 
0.00 435.29 6 

46.57 395.51 0 
0.00 390.04 0 
0.00 368.05 0 
0.00 367.44 0 
0.00 378.63 5 
0.00 382.80 4 
0.00 420.16 5 
0.00 429.02 0 
81.37 435.47 0 
0.00 464.52 4 

247.01 449.09 0 
245.08 403.81 0 
431.26 427.92 4 
83.78 465.37 0 
62.43 498.72 4 
0.00 468.98 4 
0.00 446.96 0 

100.70 450.60 0 
0.00 431.03 0 
0.00 441.41 0 
0.00 450.53 5 
65.51 472.08 6 
34.99 448.99 3 
46.67 469.57 0 
0.00 515.68 5 
64.41 478.30 3 
0.00 474.71 5 
0.00 413.02 5 

572 -50 458.69 0 
0.00 436.11 0 
0.00 322.30 0 
0.00 337.00 0 
99.56 472.27 3 
0.00 434.71 0 

493.70 471.52 4 
115.66 460.79 0 
0.00 448.00 0 

919.18 455.77 0 
0.00 484.04 0 

221.57 441.73 0 
214 - 4 3  484 - 4 0  0 
224.06 446.80 0 
0.00 448.26 0 

370.27 447.01 4 
0.00 448.65 0 

496.11 460.35 4 
0.00 526.24 0 

192.12 459.98 0 
543.61 464.13 0 
0.00 417.11 0 
0.00 391.31 0 
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319 
320 
321 
322 
323 
3 24 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

-0 
-1 
0 
-3 
2 
-2 
-2 
-1 
-1 
-1 
-1 
-2 
-2 
-0 
-1 
1 
1 
-2 
2 
2 
0 
-2 
-0 

-2 
3 
-2 
-0 
1 
3 
-3 
-2 
-3 
-2 
3 
-1 
4 
-2 
-1 
-0 
-1 
-0 
6 
-1 
1 
-1 
1 

3 
1 

-0 
-2 
-0 
-0 
-1 
-2 
3 
-1 
-1 
-4 
3 
-1 
-1 
-1 
0 
-2 
-0 
-3 
1 
-2 
-0 

1 
-4 
2 
-7 
5 
-6 
-3 
-2 
-2 
-1 
-5 
-5 
-8 
0 
-2 
3 
3 
-5 
4 
7 
1 
-5 
-0 

-3 
3 
-2 
0 
0 
3 
-4 
-2 
-4 
-2 
4 
0 
4 
-2 
-1 
-0 
-1 
0 
7 
-1 
0 
-0 
1 

4 
1 

-0 
-2 
-0 
-0 
-1 
-2 
3 
-1 
-1 
-4 
3 
-1 
-1 
-1 
0 
-3 
-0 
-3 
2 
-2 
-0 

0.00 
160.87 
0.00 
0.00 

40.67 
179.92 

0.00 
0.00 
0.00 
0.00 

199.10 
0.00 

112.19 
0.00 
0.00 

97.42 
0.00 
0.00 

104.85 
0.00 
58.74 
0.00 
0.00 

447.37 0 
454.96 0 
408.91 0 
444.55 0 
439.46 0 
372.54 0 
463.25 0 
450.56 0 
383.65 0 
415.74 0 
429.20 0 
427.76 0 
380.94 0 
442.18 0 
464.01 0 
447 -23 4 
441.02 4 
435.91 0 
408 -28  2 
442.03 0 
453.58 0 
495.97 0 
450.61 0 



- - -  

'. Q;L 2 008 15 : 3s RSQ. I n c .  Paae $I 1- 
Protocol #:14 3-Window Counts  User : Lab T e c h n i c i f  

CHESAPEAKE NUCLEAR 
Count Tire( r i nu tes ): 
Assay Type: 
Background Subtract : 

Out 1 i er : 
%Spi 1 Lup : 
Willdown: 
Screening: 

Nuc 1 ids : 
Bkg: 
Sigma: 
LCR: 
Half Li fe(  hours): 
Hultiplier: 
tCV Flag L i r i t :  

15.00 

nanual 
5.0 FLAG 
0 .oo 
0.00 
OFF 

cpn 

Uindow b bindow B 
75 - 400 kcV 1-125 

0 -00 
0 .oo 
0 
0 .oo 
1 .oooo 
0 .oo 

S# A : CPM 
1 104240 

16 44800.0 

31 23.6 

46 27.9 
47 22.3 
48 26 - 3  
49 24 .O 
50 24.1 
51 23.3 

14 MISSING TUBE( S )  

14 MISSING TUBE( S )  

14 MISSING TUBE(S) 

15 - 75 keV HIM 
0 .oo 
0 .# 
0 
0.00 

0.04 

A: %SIG 8 :  CPM 
1.39 120 .o 

2.11 81380 .O 

6.17 86.9 

5.71 80.1 
6 -17 74.3 
5 -92 81.1 
6.02 80.5 
6.06 79.5 
6.09 75.9 

B:%SIG 
40.8 

1.57 

3.21 

3.37 
3 -38 
3 -37 
3 -28 
3.34 
3.37 

Uindow C 
HAW IS - ZOO0 keV 
0.00 
2.00 
0 

C : CPM 
104380 

245520 

224.3 

227.1 
212.3 
230.6 
217 .O 
221.5 
21s .3 

02 hug 2008 17:02 POWER FAILURE 

C: %SIG 
1.38 

. 0.90 

2 .oo 

2 .oo 
2 .oo 
2 .oo 
2 -00 
2 .oo 
2 .oo 



02 Aus 2008 17:16. RSO. I n c .  Pam #I 
Protocol #:14 3-Window Counts User : Lab Technici 

CHESAPEAKE NUCLEAR 
Count Tile( rinutes): 15 .OO 
Assay Type: C P i  
Background Subtract : Hanual 

Ou ti ier : 
Dilution Operator : 
tSpi 1 lup: 0 .oo 
Spilldoun: 0.00 

5.0 FLAC 

Screening: OFF 

Nuclide: i--125 
Bkg: 0 .oo 
Sigra : 0.00 
LCR: 0 
Half Life( hours): 0.00 
Iul t ip l ier:  1 .oooo 
X V  Flag Limit: 0 .oo 

S# A : CPM 
52 26.7 
53 26 .O 
54 26.7 
55 25.9 
56 28.3 
57 27 .O 

Uindow A Window B 
15 - 75 keV )1AN 75 - 400 keV 

0 .oo 
0.00 
0 
0 .oo 

0 .oo 

A:%SIG B: CPM 8 :  %SIG 
5 -89 81.6 3.37 
5 -86 79.6 3.35 
5 -84 78.2 3.41 
5.83 82.3 3.27 
5 -57 77.3 3.37 
5.81 79.9 3.38 

Uindow C 
HRN 15 - 2000 keV 
0 .oo 
2.00 
0 

C : CPM C : %SIG 
230.4 2.01 
221.2 2 -01 

2.01 226.1 
217.8 2.01 
217.8 2.01 
226.3 2 -01 



. _ _ , . "  
58 

. 59 
' 60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 

24 :1 
25.4 
26.1 
27.7 
22.7 
26.7 
27.2 
24 .O 
26.7 
29.2 
24.9 
25.9 
26.4 
22.7 
26.7 
23.6 
29.1 
27.4 
27 .O 
28.1 
29.1 
27.8 
28.7 
25.8 
26.5 
28.8 

6.09 
5.86 
5.88 
5.61 
6.15 
5.69 
5.71 
6.05 
5.86 
5.48 
5.91 
5 -81 
5 -74 
6.17 
5 -67 
6 -07 
5.44 
5.77 
5.59 
5.57 
5.45 
5.64 
5.49 
5.72 
5.69 
5.47 

. .  
79 -5  
76.2 
79 -6 
78.1 
75 -2 
78.3 
72.8 
77.4 
79.9 
76.4 
77.5 
74.1 
77 -7 
75.8 
70.5 
78.6 
75.3 
78.3 
73.8 
76.7 
75.2 
74.9 
73.8 
78.4 
76.9 
73.4 

3.35 
3.39 
3.36 
3.34 
3.38 
3.32 
3.49 
3.37 
3 -39 
3.38 
3 -35 
3.44 
3.35 
3.38 
3.49 
3.33 
3 -38 
3 -41 
3.38 
3.37 
3 -39 
3.43 
3 -42 
3.28 
3.34 
3.42 

220.5 
216 .O 
223 -3 
216.3 
212.4 
213.5 
219.3 
217 -9 
227.9 
216.7 
214 -9 
216.6 
216 -3 
213 -9 
212.4 
215.4 
213 -3 
225 -2 
208.6 
215 -3 
214.1 
218.2 
213.5 
210.3 
212 - 4  
213 -2 

2 01 
2 01 
2 01 
2 01 
2 01 
2 01 
2 01 
2.01 
2 01 
2.01 
2.01 
2.01 
2 -01 
2.01 
2.01 
2.01 
2.01 
2.01 
2.01 
2.01 
2.01 
2.01 
2.01 
2.01 
2.01 
2.31 

**t** ARCHIVE ERROR: -archive.x14 parameter file n o t  found 

02 AUP 20 00 23:51 RSO. In C. page #1 
Protocol #:14 3-Window Counts User : Lab 'Technici 

CHESAPEAKE NUCLEAR 
Count lime(rinutos1: 15.00 
Assay Type: CPI! 
Racksound Subtract : Xanual 

tspil Iup : 0 .oo 
tspilldown: 0 .oo 

Out1 ier : 5.0 FLd6 

Scrceni ng : OFF 

Uindow 0 
Hucl ide : 1-125 15 - 75 k tV  
Bkg: 0 .Ob 
Sigma: 0 .oo 
LCR: 0 
Half Life(hours): 0.00 
Hultiplier : 1 .oooo 
tCV Flag Limit: 0 .oo 

Stt A:CPM 
1 24 .O 
2 28.9 
3 22.7 
4 23.7 
5 24.4 
6 24.1 
7 25.8 

A:%SIG 
4 .OO 
5 -46 
6.23 
6 -11 
5.98 
5.99 
5.77 

Mindow B Window C 
MAN 75 - 400 keV MAN 15 - 2000 keV 
0 .oo 0 .oo 
0.00 2.00 
0 0 
0 .oo 

0 .oo 

B : CPM B : %SIG 
76.4 . 3.36 
70.9 3.49 
80.2 3.31 
82.5 3.27 
79 .O 3.32 
78.7 3 -31 
72 .l 3.45 

C : CPM C:%SCG 
215.9 2.00 
215.6 2 .oo 
220 -3 2 .oo 
221 -0 2 -00 
218.4 2 .oo 
215.5 2 -00 
215.2 2.00 



.8 25.1 5.98 78.8 3.37 224.4 2.00 
9 22.9 6.07 74.9 3 -36 211.6 2 .oo 

10 24.9  5.99 77.8 3.39 223 .O 2.00 ***** ARCHIVE ERROR: ,archive.x14 parameter file n o t  found 
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CHAIN OF CUSTODY / SAMPLE INFORMATION FORM -md 5204 Minnick Road Laurel, Maryland 20707 301-955.2482 410-792-7444 FAX 301+9&3017 
NAME: CONTRACT/P.O. NUMBER' (LAB USE ONLY) 

=RES: , 
A Y Y ~ H O / ~ S .  M,b at03 2, 
CONTACT:' 

~ A C S  ~ ~ / k c / e L r  Y ~ C ~ S  

SAMPLE TURNAROUND TIME: LAB CONTROL #: &% - g4 7 
REVIEWED BY: 

8 N W C  B/--I(&c 
-c PROJECTNAMEM B L y  w 

COMMENTS: SAMPLER: C/aLcde u;&/;.u 

I I I I # of I I 
TONE: f 0 * 33.3 4 4 S d  FAX: C/O -211-5 8 / /  &,e / b F 3  

SAMPLE ID SAMPLE LOCATION MATRIX CONTAINER DESCRlPllON CONTAINERS DATE TIME ANALYSIS REQUIRED/COMMENTS 

2 6 9 A  ls7 v/a S C t r ,  

3 QT Iq L S c  : H-3 ,  GI+, 8-3 'L 

304 / &  

I I I I 



NAME: 

ADDRESS: 

CONTACT: 

PHONE: FAX: 

CONTRACTIP.0. NUMBER: (LAB USE ONLY) 

SAMPLE TURNAROUND TIME: LAB CONTROL #: z# g-..$Y 7 
PROJECT NAMEM REVIEWED BY: 

COMMENTS: SAMPLER: 

f a  %” Z c C  3 

340 I I 
TRANSFERRED BY: 

SAMPLE ID 

31 7 
33 7 

#a/ I 3  -L 

TRANSFERFED BY: 

# of 
SAMPLE LOCAllON MATRIX CONTAINER DESCRIPTION CONTAINERS DATE TIME ANALYSIS REQUIRED/COMMENTS 

/ 7  

f9  
lr 

TRANSFERRED BY: 

I 1 7  
RE%- Y;/ 

I /s I I I 

DATE TIME REMARKS: 
/e?%&- 

RECEMD BY: DATE TIME 

I I 

RECEIVED BY: I DATE I TIME 

I I I I I 



mREss: 

XMTACT: 

SAMPLE TURNAROUND TIME: 

PROJECT NAME% M E W E D  BY: 

COMMENTS: SAMPLER 

LAB CONTROL * ZeoS .- SY7 

3 4 9  17 

iRANsFuiREDBY: 

W F E R R E D  BY: 

DATE TME REMARKS 

RECEIVED B Y  DATE TtME 



8/14/08 lr27r27 AM QuantaSmart-XEQ - 1.31 - Serial# 424558 ___ ____II__x______ Paue #-A 
Protocol# 1 - Triple L a b l e  DPM.lsa User: NIH 

NIH 

Assay Definition- 

Assay Description: 
CHESAPEAKE NUCLEAR 

Assay Type: DPM (Triple) 
Report Name: Report1 
Output Data Path: C:\Packard\Tricarb\Results\NIH\Triple -le DPM 
Raw Results Path: C:\Packard\Tricarb\Results\NIH\Triple Lable DPM\20080812-2208.results 
Assay File Name: C:\Packard\TriCarb\Asays\Triple Lable DPM.lsa 

Count Conditions- 

Nuclide: Triple Label 
Quench Indicator: tSIE/AEC 
External Std Terminator (sec): 0.5 2sZ 
Pre-Count Delay (mid : 0.00 

Low Energy: 3H-Tol-3-10-08 
Quench Sets: 

-- 
Mid Energy: 14C-TOL-07-17-06 
High Energy: 32P-UG-02-26-05 

Count Time ( m i n )  : 2.00 
Count Mode: Normal 
Assay Count Cycles: 1 Repeat Sample Count: 1 
#Vials/Sample: 1 Calculate Z Reference: O f f  

Background Subtract: On - 1st Vial 
Low CPM Threshold: O f f  
2 Sigma k Terminator: On - Any Region 

Regions LL UL 
A 0.0 12.0 
B 12.0 156.0 
C 156.0 2000.0 

count corrections- 

Static Controller: On 
Colored Samples: On 
Coincidence Time (nsecl: 18 

Half Life- 

Half Life Correction: Off 
Regions Half Life 
A 
B 
C 

Cycle 1 Result6 
S# Time CPMA 
1 10.00 4 
2 2.00 1 
3 2.00 3 
4 2.00 3 
5 2.00 2 
6 2.00 0 
7 2.00 -2 
8 2.00 1 
9 2.00 2 

CPMB 
7 
4 
2 
-0 
2 
3 
4 
1 
0 

Bkg Subtract 2Sigma % Terminator 
1st Vial 0.00 
1st Vial 0.00 
1st Vial 0.00 

Luminescence Correction: On 
Heterogeneity Monitor: n/a 
Delay Before Burst (nSeC): 75 

Units 

CPMC 
6 
2 
0 
2 
-1 
2 
0 
1 
-0 

Reference Date Reference Time 

DPMl 
0 
1 
5 
6 
2 
-0 
-6 
1 
3 

DPM2 
0 
4 
3 
-1 
3 
3 
5 
1 
-0 

DPM3 
0 
3 
0 
2 
-1 
3 
0 
2 
-0 

SIS 
98.77 
95.67 
82.23 
46.16 
127.81 
40.51 
3.45 
0.00 
0.00 

tSIE LUM 
836.28 1 
833.49 0 

0 842.32 
861.22 0 

0 863.72 
730.21 0 
832.31 0 
761.26 0 
830.26 0 



10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 , 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2-00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2 . 0 0  

-1 
3 
0 
a 
4 
2 
0 
1 
4 
1 
1 
0 
1 
2 
-1 
2 
4 
-1 
0 
2 
-1 
2 
3 
1 
2 
1 
0 
1 
1 
1 
3 
1 
-1 
-1 
2 
0 
3 
1 
-1 
1 

-1 
4 
1 
-1 
0 
3 
5 
4 
3 
2 
3 
1 

-1 
-2 
3 
1 
2 
5 
2 
3 
-2 
3 

3 
1 
3 
4 
5 
-1 
-2 
1 
3 
1 
3 
4 
-1 
-2 
1 
1 
1 
1 
3 
1 
4 
-1 
-1 
1 
-1 
-1 
2 
0 
-1 
-1 
1 
2 
1 
1 
-1 
-1 
2 
1 
3 
-1 
-0 
2 
3 
3 
-2 
3 
-1 
-0 
1 
1 
-1 
1 
-2 
0 
1 
2 
3 
-2 
0 
-1 
3 
2 

-1 
-3 
0 
1 
-1 
1 
1 
3 
-1 
-1 
3 
-2 
2 
1 
2 
2 
-1 
1 
1 
3 
1 
-1 
-1 
-2 
0 
-0 
-1 
-3 
1 
0 
0 
-1 
1 
-1 
-0 
-2 
0 
-1 
4 
1 
1 

-3 
-0 
3 
0 
1 
1 
-2 
1 
1 
2 
-2 
-2 
3 
1 
1 
2 
-1 
3 
2 
4 
1 

-3 
4 
-0 
3 
6 
3 
1 
1 
7 
1 
2 
-1 
1 
3 
-2 
4 
7 
-1 
0 
4 
-3 
4 
5 
2 
3 
3 
-0 
1 
1 
2 
6 
1 
-2 
-2 
3 
1 
6 
3 
-3 
3 
-3 
6 
1 
-3 

0 
5 
9 
8 
6 
3 
6 
1 
-1 
-4 
5 
2 
3 
9 
3 
5 
-5 
5 

4 
2 
3 
4 
6 
-2 
-2 
0 
3 
1 
3 
5 
-1 
-3 
1 
0 
1 
1 
3 
1 
4 
-1 
-1 
1 
-1 
-1 
2 
1 
-1 
-2 
1 
3 
1 
2 
-2 
-0 
1 
1 
3 
-2 
-0 
3 
4 
3 
-2 
3 
-2 
-1 
1 
1 
-1 
3 
-1 
-0 
1 
2 
3 
-3 
-1 
-2 

2 
a 

-1 3.57 
-3 58.19 

2 82.12 
-1 34.00 
2 0.00 
1 0.00 
4 193.14 

-1 55.50 
-1 0.00 
4 99.25 
-2 185.94 
2 0.00 
1 0.00 
2 709.41 
3 66.16 
-1 37.10 
2 126.45 

3 87.47 
1 119.87 
-1 0.00 
-1 0.00 
-3 0.00 
0 0.00 
-0 0.00 
-1 106.83 
-3 64.54 
2 0.00 
0 0.00 
0 100.96 
-1 98.01 
1 0.00 
-1 0.00 
-0 0.00 
-2 0.00 
0 13.37 
-1 0.00 
4 498.09 
1 0.00 
2 0.00 
-3 86.77 
-0 96 -45 
4 275.35 
0 0.00 
1 54.08 
2 0.00 
-3 0.00 
1 37.79 
1 0.00 
2 0.00 
-2 0.00 
-2 0.00 
3 0.00 
2 59.06 
2 0.00 
2 125.38 
-1 0.00 
3 54.90 
2 0.00 
4 0.00 
2 20.96 

0 4a. 83 

1 82.71 

720.38 
030.48 
783.17 
803.76 
088.13 
866.37 
836.46 

678.69 
782.31 
878.56 
042 - 5 6  
870.20 
813.66 
768.59 
894 -42 
849.41 
850.49 
717.69 
799.50 
727.16 

733.56 
758.37 
753.77 
814.63 
817.04 
060.37 
843.53 
864.56 
800.82 
757.62 
846.03 
769.63 
799.52 
892.16 
872 -25 
812 -28 

839.13 

785.04 

a37 -56 
a33.94 
837.71 

a34 -46 

779.25 
721.80 

741.51 
808.90 
786.70 
881.89 
702 -83 
722.96 
712.67 
764.92 

836.48 
806.79 
763.89 
701.48 
874.93 
876.81 
819.71 
037.49 
865 S O  

797.68 

0 
0 
0 
0 
0 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



1 

8/14f08 1:27:32 AM .- QuantaSmart (!M - 1.31 - Serial# 424558 Pauc # 3 
Protocol# 1 - Triple Lable DPW.ltsa Uaer: NIH 

NIH 

72 2.00 
73 2.00 
74 2.00 
75 2.00 
76 2.00 
77 2.00 
78 2.00 
79 2.00 
80 2.00 
81 2.00 
82 2.00 
83 2.00 
84 2.00 
85 2.00 
86 2.00 
87 2.00 
88 2.00 
89 2.00 
90 2.00 
91 2.00 
92 2.00 
93 2.00 
94 2.00 
95 2.00 
96 2.00 
97 2.00 
98 2.00 
99 2.00 
100 2.00 
101 2.00 
102 2.00 
103 2.00 
104 2.00 
105 2.00 
106 2.00 
107 2.00 
108 2.00 
109 2.00 
110 2.00 
111 2.00 
112 2.00 
113 2.00 
114 2.00 
115 2.00 
116 2.00 
117 2.00 
118 2.00 
119 2.00 
120 2.00 
121 2.00 
122 2.00 
123 2.00 
124 2.00 
125 2.00 
126 2.00 
127 2.00 
128 2.00 
129 2.00 
130 2.00 
131 2.00 
132 2.00 
133 2.00 

0 
2 
2 
-0 
2 
4 
2 
3 
4 
4 
3 
1 
0 
3 
1 
1 
3 
3 
1 
2 
6 
2 
3 
1 
1 
-0 
1 
5 
2 
3 
2 
1 
1 
-1 
1 
3 
4 
3 
2 
3 
3 
2 
2 
1 
-1 
0 
3 
2 
1 
2 
1 
2 
0 
2 
4 
0 
3 
1 
2 
3 
0 
4 

3 
3 
-0 
2 
2 
2 
1 
-0 
-1 
0 
-1 
1 
0 
1 
2 
1 
3 
2 
3 
0 
4 
-1 
-1 
-1 
0 
0 
-2 
1 
-0 
-2 
2 
-4 
5 
-3 
4 
-4 
2 
0 
1 
0 
2 
-1 
1 
5 
0 
4 
3 
-1 
-0 
-1 
-0 
-0 
2 
-3 
-2 
-3 
-1 
-0 
5 

-2  
-1 
0 

0 
0 
0 
-1 
3 
1 
-2 
1 
1 
-2 
-2 
3 
-3 
-2 
-0 
0 
-0 
3 
1 
1 
2 
0 
-2 
-1 
-1 
1 
1 
2 
2 
-1 
5 
0 
-1 
2 
2 
3 
2 
-1 
0 
-0 
-2 
-0 
-1 
-0 
1 
-3 
-0 
4 
-1 
2 
-1 
3 
2 
-3 
-1 
0 
-1 
1 
-0 
-2 
4 
2 

-1 
3 
3 
-1 
3 
7 
3 
5 
7 
7 
6 
2 
-0 
5 
2 
1 
5 
6 
0 
3 
11 
4 
6 
2 
1 
-1 
3 
9 
3 
6 
3 
3 
-0 
-2 
1 
6 
7 
6 
4 
5 
4 
3 
3 
1 
-1 
-1 
4 
4 
3 
3 
2 
4 
-0 
5 
8 
1 
6 
1 
2 
5 
0 
8 

3 
3 
-1 
3 
2 
1 
1 
-1 
-2 
0 
-1 
1 
1 
2 
2 
1 
3 
1 
3 
-0 
3 
-1 
-1 
-2 
0 
0 
-3 
-0 
-1 
-3 
1 
-5 
6 
-4 
4 
-6 
2 
-0 
1 
-0 
3 
-2 
1 
6 
0 
6 
4 
-3 
-1 
-2 
-0 
-1 
2 
-3 
-2 
-3 
-1 
-1 
6 
-2 
-2 
-1 

0 
0 
0 
-1 
3 
1 
-3 
2 
2 
-2 
-2 
3 
-3 
-3 
-0 
0 
-0 
3 
1 
1 
2 
0 
-3 
-1 
-1 
2 
1 
3 
3 
-1 
6 
0 

-1 
2 
3 
3 
3 
-1 
0 
-0 
-3 
-0 
-1 
-0 
1 
-3 
-0 
4 
-1 
2 
-1 
4 
3 
-3 
-1 
0 
-1 
2 
-0 
-2 
5 
2 

218.25 
56.57 
0.53 
0.00 

67.79 
19.19 
0.00 
0.00 
0.00 
27.61 
0.00 
46.62 
63 -40 
0.00 
0.00 
64.81 
0.00 

157.07 
133.62 
80.86 

102.20 
13.24 
0.00 
0.00 
0.00 
0.00 
0.00 
19.41 
0.00 
0.00 

27.28 
0.00 

120.96 
0.00 

195.55 
0.00 

109.99 
95 -25 
69.67 
96.98 
36.08 
0.00 

213.20 
89.02 
0.00 
81.55 
45.52 
0.00 

78.30 
0.00 

14.10 
0.00 

170.28 
0.00 
0.00 
0.00 
0.00 
0.00 
57.49 
0.00 
0.00 
0.00 

836.58 
843.82 
876.14 
768.83 
801.02 
879.63 
857.53 
757.25 
789.39 
864.00 
861.52 
717.29 
810.46 
795.89 
774.54 
708.50 
668.86 
890.18 
776.66 
759.83 
882.02 
866.87 
777.25 
864.21 
811.22 
757.58 
657.25 
818.83 
817.21 
851.44 
800.40 
792.50 
848.94 
818.19 
887.84 
816.00 
882.55 
820.84 
794.10 
841.29 
815.78 
840.79 
853.81 
839.17 
721.43 
784.00 
812.33 
792.34 
789.03 
816.76 
832.57 
870.51 
872.01 
792.75 
853.78 
851.05 
831.89 
752.96 
872.79 
814.80 
918.40 
808.47 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



uu l r 2 7 r 3 2 - a -  t (TX) - 1.31 - Serhll) 424558 
Protocol# 1 - Triple L a b l a  DPM.1.a 

Pame # 4 
User: NIB 

NIH 

134 
135 
13 6 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
14 9 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 

184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 

183 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2 . 0 0  
2.00 
2.00 
2.00 

4 
1 
7 
-2 
2 
2 
2 
4 
4 
2 
1 
1 
3 
3 
4 
-0 
1 
-1 
3 
-1 
2 
0 
1 
1 
5 
0 

-0 
2 
1 
1 
4 
2 
0 
-0 
1 
2 
2 
0 
1 
5 
2 
1 
2 
-0 
2 
3 
0 
-1 
1 
-1 
-0 
0 
-0 
1 
3 
-2 
1 
1 
2 
3 
-1 

2.00 -2 

-1 
-1 
-4 
-0 
0 
2 
-4 
1 
0 
1 
-0 
-1 
1 
0 
0 
-0 
-0 
3 
3 
2 
1 

-3 
0 
2 
-1 
-2 
-1 
3 
-2 
1 
-0 
-2 
2 
0 
3 
0 
3 
2 
3 
1 
-4 
1 
2 
-1 
-1 
-1 
4 
2 
1 
1 
3 
-0 
2 
-1 
-1 
1 
-1 
6 
1 
2 
1 
2 

2 8 
3 1 
1 14 
0 -5 

-0 4 
-1 4 
-0 4 
2 7 
-4 8 
-2 3 
1 1 
1 1 
1 5 
1 7 
-1 8 
3 -1 
1 3 
-1 -4 
1 4 

-3 -2 
2 4 
-2 2 
-2 1 
2 1 
-1 9 
2 1 
-1 -1 
-2 4 
-1 3 
1 2 
3 8 
-0 4 
1 -0 
-3 -1 
-3 0 
3 3 
0 3 
-0 -1 
1 1 
-0 9 
1 5 
-2 1 
-1 3 
-2 -1 
1 5 
1 5 
1 -1 
1 -5 
-4 2 
-0 -4 
1 -1 
a 0 
2 -2 
-0 2 
2 5 
-0 -6 
1 2 
1 1 
-3 4 
-1 5 
-1 -2 
-2 -6 

-2 
-2 
-6 
-0 
-0 
2 
-5 
-0 
0 
2 
-1 
-2 
0 
-0 
-0 
-1 
-0 
4 
3 
3 
1 
-3 
1 
2 
-1 
-3 
-1 
3 
-3 
0 
-2 
-3 
2 
1 
4 
-1 
3 
3 
3 
1 

-5 
2 
2 
-0 
-2 
-2 
4 
3 
2 
1 
3 
-1 
2 
-2 
-2 
1 
-2 
6 
2 
3 
1 
3 

2 
3 
2 
0 
-0 
-1 
-0 
3 
-4 
-2 
2 
1 
1 
1 
-1 
3 
1 
-1 
2 
-4 
3 

-3 
-2 
3 
-1 
2 
-1 
-2 
-1 
1 
3 
-0 
1 

-3 
-3 
3 
0 
-0 
1 
-0 
2 
-3 
-1 
-3 
2 
1 
1 
1 
-4 
-0 
2 
2 
3 
-0 
2 
-0 
1 
1 

-3 
-1 
-1 
-2 

0.00 
0 . 0 0  
0.00 
0.00 
0.00 

72.57 
0.00 
0.00 
0.00 
0.00 

865.90 
0.00 
0.00 
20.89 
7.60 
0.00 
0.00 

143.65 
0.00 

38.65 
56.88 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

159.54 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  

166.72 
0.00 
7.22 

119.21 
36.07 
45.15 
0.00 
0.00 

78.70 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0.00 
0.00 

46.15 
0.00 
0.00 
0.00 
0 . 0 0  

865.62 
853.40 
819.30 
752.29 
776.31 

786.32 
879.51 
830.57 
832.33 
800.40 
728.56 
831.02 
814.34 
732.34 
768.79 
794 -28 
800. 95 
770.68 
804.50 
842.88 
808.83 
785.89 
806.84 
783.52 
690.51 
703.74 
761.60 
785.13 
826.70 
739.28 
798.54 
764.48 
788.79 
785 .) 53 
784.52 
772.77 
766.04 
809.11 
861.68 
805.05 
795.28 
772.38 
793.11 
752.47 
746.80 
380.41 
417.53 
464.66 
555.11 
624.40 
598.41 
513.61 
543.20 
691.66 
563.98 
557.39 
641.23 
605.04 
632.75 
461.06 
670.92 

829. a3 

0 
0 
0 
0 
0 
0 
0 
3 
3 
0 
0 
0 
0 
0 
0 
0 
0 
4 
3 
0 
0 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



1 

8/14/08 l r 2  7:32 QuantaSmart t!l!M) - 1 . 3 1 - -  Serial# 424558 Pacre # 5 
Protocol# 1 - T r i p l e  L a b l e  DPM.lsa mar: N I H  

N I H  

196 
197 
198 
199 
200 
201 
2 02 
203 
204 
205 
206 
2 07 
208 
209 
210 
211 
212 
2 13 
2 14 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
24 1 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
2 54 
255 
256 
257 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

2 
1 
3 
-0 
1 
2 
-0 
4 
5 
0 
-1 
2 
0 
1 
1 
1 
1 
2 
1 
2 
-1 
1 
1 
4 
2 
4 
0 
1 
0 
3 
3 
2 
5 
2 
2 
3 
3 
4 
4 
3 
4 
-0 
-0 
1 
1 
5 
3 
4 
2 
-0 
2 
4 
2 
3 
2 
-0 
1 
2 
1 
1 
3 
2 

2 
4 
3 
2 
-1 
1 

-3 
-0 
1 
-1 
-1 
1 
-1 
-0 
2 
1 
1 
2 
3 
-1 
-0 
2 
-1 
-3 
1 
-1 
4 
-1 
1 
-1 
-1 
-4 
1 
-3 
1 
0 
1 
-0 
1 
1 
-1 
-2 
2 
-2 
1 
-2 
-2 
3 
7 
1 
3 
3 
3 
-0 
0 
1 
-2 
-1 
-1 
1 
-1 
-0 

-1 
-1 
1 
1 
2 
-1 
-4 
2 
-0 
-1 
-1 
-1 
3 
5 
0 
-2 
-0 
-0 
-1 
1 
1 
-2 
-1 
-3 
1 
-0 
1 
1 
-2 
-1 
3 
-0 
-2 
3 
1 
3 
-2 
-1 
1 
-0 
7 
1 
-0 
1 
1 
-1 
2 
-2 
1 
2 
2 
1 
-1 
-2 
3 
0 
-0 
-0 
2 
1 
0 
1 

2 
0 
5 
-1 
2 
3 
-0 
7 
8 
1 
-2 
4 
0 
1 
3 
1 
1 
3 
1 
3 
-2 
1 
1 
8 
4 
9 
-1 
1 
-0 
5 
6 
4 
10 
4 
3 
5 
5 
8 
7 
4 
8 
-0 
-1 
2 
2 
10 
5 
7 
2 
-1 
3 
7 
3 
6 
3 
-1 
2 
5 
2 
1 
6 
3 

3 
5 
3 
3 
-1 
1 
-3 
-1 
1 
-1 
-1 
1 
-2 
-1 
2 
2 
1 
2 
3 
-2 
-0 
3 
-1 
-3 
0 
-1 
4 
-1 
2 
-2 
-2 
-5 
1 
-5 
1 
-1 
1 
-1 
0 
1 
-3 
-3 
2 
-2 
1 
-2 
-3 
4 
8 
0 
3 
2 
3 
-0 
-1 
1 
-2 
-1 
-2 
1 
-1 
-1 

-1 
-1 
1 
1 
2 
-1 
-4 
3 
-0 
-1 
-1 
-1 
3 
6 
0 
-2 
-0 
-0 
-1 
1 
1 
-2 
-1 
-3 
2 
-0 
1 
2 

-3 
-1 
3 
-0 
-2 
3 
1 
3 
-3 
-1 
1 
-0 
0 
1 
-0 
1 
2 
-1 
2 
-3 
1 
3 
2 
1 
-1 
-2 
4 
0 

-0 
-0 
3 
1 
0 
1 

134.75 
66.65 
79.19 
230.03 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 

146.03 
0.00 

400.45 
0.00 
0.00 
0.00 
69.51 
71.42 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
71.86 
0.00 

151.67 
0.00 
0.00 
0.00 

43.99 
0.00 
0.00 
51.21 
0.00 
0.00 

120.60 
53.64 
0.00 
0.00 
0.00 
0.00 

26.92 
0.00 
0.00 
86.47 
136.82 
0.00 
61.10 
23.75 
45.13 
0.00 

11.00 
0.00 
0.00 
0.00 
0.00 

170.08 
0.00 
0.00 

857.79 0 
0 839.17 

820.58 0 
819.57 0 
829.73 0 
866.12 0 
889.98 0 
896.05 0 
793.53 0 
829.20 0 
837.15 0 
827.06 0 
894.93 0 
809.68 0 
740.24 0 
806.64 0 
661.71 0 
847.82 0 
793.34 0 
824.56 0 
789.86 0 
844.25 0 
834.07 0 
786.18 0 
786.74 0 
852.81 0 
778.90 0 
818.73 0 
862.09 0 
819 - 2 5  0 
818.80 0 
858.60 0 
799.42 0 
901.63 0 
866.12 0 
885.19 0 
830.10 0 
879.55 0 
806.39 0 
857.71 0 
815.27 0 
751.79 0 
774.24 0 
812.95 0 
780.75 0 
850.91 0 
789.71 0 
825.40 0 
876.47 0 
839.52 0 
798.13 0 
832.10 0 
814.05 0 
799.57 0 

0 769 -41 
814.48 0 
767.05 0 
850.57 0 
812.34 5 
842.71 0 
794.63 0 
819.66 0 
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258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
2 82 
283 
284 
285 
286 
287 

289 
290 
291 
2 92 
293 
2 94 
295 
2 96 
297 
298 
299 
300 
301 
3 02 
3 03 
3 04 
305 
306 
307 
308 
309 
310 
311 
312 
313 
3 14 
315 
316 
317 
318 
319 

288 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

3 
1 
4 
1 
0 
2 
3 
1 
2 
2 
-1 
1 
3 
3 
3 
4 
2 
-2 
-2 
3 
1 
3 
-0 
2 
1 
2 
4 
-1 
1 
-1 
6 
0 
1 
-1 
1 
3 
2 
2 
3 
1 
-2 
-1 
1 
4 
2 
4 
1 
1 
3 
4 
1 
0 
2 
4 
0 
3 
1 
2 
5 
0 
2 
2 

-3 
1 
0 
2 
1 
5 
2 
-0 
-1 
-2 
5 
4 
-0 
-1 
-2 
0 
1 
2 
-1 
0 
2 
1 
-1 
-1 
2 
-3 
1 
1 
4 
1 
1 
5 
0 
-1 
1 
-1 
1 
-2 
-1 
-2 
0 
-2 
-3 
2 
3 
1 
2 
3 
0 
3 
-0 
-0 
1 
3 
-0 
2 
-3 
1 
2 
-0 
1 
3 

1 
1 
-1 
1 
0 
3 
1 
-1 
3 
0 
1 
-1 
0 
0 
-1 
0 
2 
4 
3 
0 
2 
-1 
-2 
2 
1 
3 
1 
-1 
-2 
-0 
-0 
-2 
-3 
0 
-1 
-1 
4 
-1 
-1 
-1 
4 
2 
-1 
1 
-1 
1 
3 
1 
2 
-1 
-1 
1 
-1 
1 
1 
1 
-1 
-1 
5 
1 
2 
-1 

6 
1 
7 
2 
-0 
3 
6 
2 
3 
4 
-3 
1 
6 
5 
5 
7 
4 
-4 
-3 
5 
2 
4 
-1 
3 
1 
5 
8 
-2 
1 
-2 
10 
-1 
2 
-2 
2 
6 
3 
4 
7 
2 
-4 
-1 
3 
7 
3 
7 
2 
1 
5 
6 
1 
0 
4 
6 
1 
4 
3 
4 
10 
0 
3 
3 

NIB 

-4 
1 
-0 
2 
1 
5 
2 
-0 
-2 
-3 
5 
5 
-1 
-1 
-2 
-0 
1 
2 
-2 
-0 
2 
1 
-1 
-2 
2 
-5 
1 
1 
5 
1 
1 
7 
1 
-1 
2 
-1 
0 

-3 
-2 
-2 
-0 
-2 
-4 
2 
3 
1 
2 
3 
-0 
4 
-0 
-1 
1 
3 
-1 
1 
-4 
2 
1 
-1 
0 
4 

1 
2 
-1 
1 
0 
3 
2 
-1 
3 
0 
1 
-1 
0 
0 
-1 
0 
3 
4 
3 
0 
3 
-1 
-2 
3 
1 
3 
1 
-1 
-2 
-0 
-0 
-3 
-3 
0 
-1 
-1 
5 
-1 
-1 
-1 
4 
2 
-1 
I 
-1 
2 
4 
1 
2 
-1 
-1 
2 
-1 
1 
1 
2 
-1 
-1 
6 
1 
3 
-1 

0.00 
0.00 
0.00 

41.40 
0.00 
17.81 
93.95 
42.76 
0.00 
0.00 

110.03 
161.09 
0.00 

55.37 
0.00 
0.00 

30.04 
380.39 
0.00 

46.16 
53.07 
88.56 
0.00 
0.00 
39.32 
0.00 
0.00 
0.00 

100.44 
0.00 

22.31 
167.72 
74.25 
0.00 

105.60 
0.00 
94.90 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

103.91 
67.03 
49.35 
18.76 
31.08 
76.77 
85.92 
340.26 
0.00 
0.00 
7.34 

681.32 
58.62 
0.00 
0.00 
22.33 
0.00 
0.00 

110.47 

829.04 
797.31 
847.21 
793.62 
740.97 
791.66 
804.02 
772.73 
809.12 
824.19 
823.43 
849.61 
863.70 
858.72 
844.79 
771.08 
780.20 
768.96 
837.76 
769.83 
841.88 
846.65 
896.58 
830.86 
861.63 
749.12 
766.68 
752.91 
755.86 
791.52 
862.01 
829.47 
845.55 
832.06 
842.96 
896.96 
914.31 
863.89 
804 -41 
848.74 
850.35 
050.20 
845.94 
909.75 
828.53 
862.61 
879.24 
825.90 
883.28 
902.61 
759.81 
848.59 
842.17 
815.31 
861.23 
868.84 
801.72 
836.72 
854.42 
818.42 
800.16 
901- 75 

U m r r  NIB 

0 
0 
0 
4 
0 
0 
0 
4 
4 
0 
0 
0 
4 
0 
0 
0 
0 
5 
7 
0 
4 
0 
0 
0 
0 
5 
3 
0 
0 
0 
0 
3 
4 
0 
0 
0 
4 
0 
4 
0 
6 
0 
0 
0 
3 
0 
0 
3 
0 
0 
5 
0 
0 
0 
5 
3 
6 
3 
3 
0 
4 
3 
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NIH 

320 2.00 
321 2.00 
322 2.00 
323 2.00 
324 2.00 
325 2.00 
326 2.00 
327 2 . 0 0  
328 2.00 
329 2.00 
330 2.00 
331 2.00 
332 2.00 
333 2.00 
334 2.00 
335 2.00 
336 2.00 
337 2.00 
338 2.00 
339 2.00 
340 2.00 
341 2.00 
342 2.00 
343 2.00 
344 2.00 
345 2.00 
346 2.00 
347 2.00 
348 2.00 
349 2.00 
350 2.00 
351 2.00 
352 2.00 
353 2.00 
354 2.00 
355 2.00 
356 2.00 
357 2.00 
358 2.00 
359 2.00 
360 2.00 
361 2.00 
362 2 . 0 0  
363 2.00 
364 2.00 
365 2.00 
366 2.00 
367 2.00 
368 2.00 
369 2.00 
370 2.00 
371 2.00 
372 2.00 
373 2.00 
374 2.00 
375 2.00 
376 2.00 
377 2.00 
378 2.00 
379 2.00 
380 2.00 
381 2.00 

7 
1 
0 
3 
-0 
1 
-2 
2 
0 
8 
2 
4 
1 
4 
-0 
5 
1 
1 
4 
1 
2 
3 
6 
5 
3 
2 
5 
2 
8 
5 
0 
4 
1 
3 
0 
2 
3 
1 
1 
4 
3 
2 
2 
2 
7 
3 
3 
2 
1 
6 
4 
1 
1 
1 
1 
4 
5 
1 
1 
3 
1 
2 

2 
0 
-1 
-0 
-0 
5 
5 
1 
2 
2 
2 
-1 
1 
3 
-0 
-0 
2 
3 
-2 
3 
-2 
0 
1 
2 
1 
-2 
-3 
0 
4 
-1 
-2 
3 
-0 
2 
4 
-3 
1 
1 
1 
3 
1 
-2 
-2 
2 
-2 
1 
1 
-4 
1 
2 
-2 
1 
-1 
0 
-1 
1 
0 
-1 
1 
-1 
1 
1 

2 
-2 
3 
3 
-1 
2 
1 
1 
-1 
2 
-0 
-0 
-1 
-1 
-2 
3 
-1 
1 
1 
4 

-2 
0 
0 
-I 
1 
5 

-2 
2 
3 
-2 
2 
1 
-0 
1 
2 
-2 
0 
-1 
-0 
0 
0 
3 
1 
1 
-2 
-1 
-0 
-1 
-3 
1 
-1 
1 
2 
-1 
-1 
-0 
2 
-3 
1 
-2 
2 
-0 

12 
1 
0 
6 
-1 
-0 
-5 
3 
-0 
15 
3 
8 
2 
7 
-1 
10 
0 
0 
8 
2 
3 
6 
12 
10 
6 
4 
9 
4 
14 
9 
1 
7 
1 
5 
-1 
5 
6 
1 
1 
6 
5 
5 
4 
3 
13 
6 
5 
6 
2 
11 
8 
3 
1 
1 
3 
7 
10 
2 
1 
6 
2 
4 

1 
1 
-2 
-1 
-0 
5 
6 
1 
3 
1 
2 
-2 
1 
4 
0 
-2 
3 
3 
-4 
3 
-2 
-0 
0 
2 
1 
-3 
-4 
-0 
3 
-1 
-3 
2 
-0 
1 
5 
-3 
1 
2 
1 
3 
0 
-4 
-3 
2 
-3 
0 
1 
-5 
1 
1 
-2 
1 
-2 
0 
-1 
0 
-1 
-1 
1 
-1 
1 
2 

2 73.09 
-2 0.00 
3 0.00 
4 3.95 
-1 0.00 
2 163.71 
1 170.69 
1 64.29 
-1 64.86 
2 12.10 
-0 189.12 
-0 0.00 
-1 0.00 
-1 65.18 
-3 0.00 
3 0.00 
-1 71.42 
1 0.00 
2 0.00 
4 171.74 
-3 0.00 
0 0.00 
0 21.24 
-1 64.96 
2 0.00 
6 0.00 
-2 0.00 
3 150.94 
3 53.29 

-3 38.67 
2 0.00 
2 24.35 
-0 0.00 
1 0.00 
3 1.87 
-3 0.00 
0 115.30 

-1 0.00 
-0 0.00 
0 39.56 
0 41.08 
4 0.00 
1 0.00 
2 68.56 
-2 0.00 
-1 0.00 
-0 0.28 
-1 0.00 
-4 154.03 
2 28.62 
-1 0.00 
1 0.00 
3 0.00 
-1 0.00 
-1 2.64 
-0 0.00 
2 59.85 
-3 0.00 
2 6.75 
-2 0.00 
3 153.50 
-1 30.65 

905.15 0 
ai8.6~ 4 
845 -69 5 
878.78 4 
780.40 0 
766.43 0 
777.42 4 
879.77 4 
838.11 0 
854.95 2 
826.15 3 
810 - 4 8  4 
746 -35  0 
863.66 0 
796.88 0 
774 -32 3 
868.37 4 
807.96 4 
876.81 0 
800.54 3 
804.96 0 
783.07 0 
685.64 0 
850.44 3 
803.07 0 
797.34 5 
a43 -76 4 
845 -74 0 
873.69 0 
866 -24 0 
842 -27 6 
782 -49 0 
792.30 5 
871.01 3 
813.71 3 
833 -09 5 
806.19 0 
870.25 4 
861.43 4 
837.35 3 

4 692.96 
803.88 5 
815 * 10 5 
751.48 0 
743 -86 0 
782.95 3 
751.70 0 
722 -90 5 
765.83 4 
755 -91 0 
735.04 0 
792 -26 0 
773.25 0 
813. so 0 
760.85 0 
814.03 0 
804.63 0 
854 -68  0 
791.09 0 
001.44 4 
807.62 0 
000.00 3 



8/14/08 $:27r32 AN chlantasaa8rt (!rM) - 1.31 - S a r i a l X  124558 pa wdm Protocol# 1 - Triple L a b l e  DPM.lea Uses:  =€I 

3 82 

3 84 
385 
386 
387 
388 
389 
390 
3 91 
3 92 
3 93 
3 94 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
4 14 
4 15 
416 
417 
418 
419 
42 0 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
44 1 
442 
443 

383 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2-00 
2.00 
2.00 
2-00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

0 
3 
2 
5 
2 
3 
3 
1 
5 
5 
1 
-0 
4 
2 
-1 
1 
3 
2 
4 
4 
2 
0 
1 
0 
-0 
3 
2 
0 
1 
1 
0 
0 
-1 
1 
3 
2 
0 
-1 
-1 
2 
2 
3 
2 
2 
0 
1 
3 
1 
2 
3 
2 
4 
-1 
a 
4 
1 
3 
1 
-0 
-0 
1 
3 

-1 
-1 
1 
1 
-0 
1 
-0 
-3 
-1 
1 
0 
2 
3 
1 
2 
1 
0 
1 
-0 
-1 
3 
-0 
-1 
-4 
1 
3 
0 
1 
-1 
1 
-1 
1 
-1 
1 
-2 
-2 
0 
1 
2 
2 
3 
2 
-0 
-0 
-2 
2 
-3 
2 
0 
-1 
2 
-0 
2 
-2 
2 
1 
2 
-1 
2 
0 
-2 
1 

NIB 

4 
2 
-0 
-1 
-2 
-1 
1 
-1 
-0 
3 
2 
2 
-2 
3 
1 
2 
1 
2 
2 
4 
-1 
2 
3 
-0 
-1 
3 
-2 
-3 
-2 
2 
-2 
2 
0 
-0 
0 
3 
-0 
-0 
-1 
-0 
3 
1 
1 
-1 
1 
0 
-1 
0 
2 
-2 
2 
-4 
-2 
-2 
2 
-0 
3 
0 
0 
-0 
2 

0 
5 
4 
10 
4 
6 
5 
3 
10 
8 
2 
-1 
7 
4 
-3 
2 
6 
3 
8 
7 
3 
0 
1 
1 
-1 
4 
4 
-0 
2 
2 
0 
0 

-3 
2 
6 
4 
0 
-2 
-2 
3 
3 
5 
4 
3 
1 
1 
6 
1 
4 
6 
4 
7 
-2 
4 
6 
2 
5 
1 
-1 
-1 
2 

4 5 

-2 
-2 
1 
1 
0 
1 
-1 
-3 
-2 
0 

-0 
2 
4 
-0 
3 
1 

-0 
0 
-1 
-3 
4 
-1 
-2 
-5 
1 
3 
0 
2 
-1 
1 
-1 
0 
-1 
1 
-3 
-3 
0 
1 
3 
2 
2 
2 
-1 
-0 
-3 

a 
-4 
2 
-0 
-1 
1 

-0  
3 
-2 
2 
1 
1 
-1 
3 
0 

-3 
- 0  

4 
2 
-0 
-1 
-3 
-1 
2 
-1 
-0 
3 
3 
2 

-3 
4 
1 
3 
2 
2 
3 
4 
-1 
2 
3 
-0 
-1 
3 
-2 
-3 
-3 
3 
-3 
3 
0 

-0 
0 
4 
-0 
-0 
-1 
-0 
3 
2 
2 
-1 
2 
0 
-1 
0 
2 
-3 
3 
-4 
-2 
-2 
3 
-0 
3 
0 
0 
-0 
3 
5 

0.00 
167.72 
33.55 
0.00 
0.00 

119.14 
0.00 
0.00 
0.00 

43.55 
135.62 
58.20 
37.87 
29.81 
362.62 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  

22.50 
0.00 
0.00 
0.00 
0.00 
72.83 
0.00 
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0.00 
0.00 
0.00 

48.03 
70.52 
0.00 
0.00 
0.00 

166.26 
0.00 
88.73 
2.48 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0.00 

245.14 
0.00 
0.00 

108.79 

773.11 
805.19 
853.77 
825.48 
800.07 
844.04 
791.76 
003.25 
076.38 
890.20 
884.35 
840.87 
805.95 
752.93 
797.60 
735.72 
749.64 
883.31 
793.80 
761.11 
760.14 
740.83 

772.32 

778 -60 
679.85 
591.07 
756.83 
772.73 
838.77 
796.64 
798.62 
759.99 
795.21 
830.01 
827.05 
751.24 
810.79 
737.87 
828.59 
812.63 
878.03 
890.03 
895.70 
827.99 
762.41 
720.08 
853.73 
833.58 
793.47 
839.10 
803.02 
780.60 
820.13 
794.42 
872.79 

896.73 
865.14 
783.50 
804.39 

820.37 

aoo .70 

a34.66 

0 
0 
0 
3 
4 
0 
0 
5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
0 
0 
0 
0 
0 
4 
0 
0 
5 
0 
0 
0 
0 
0 
0 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 



, 1 

. B/l4 /08  1 r27:33 A1I QuantaSawt (m) - 1.31 - Serial# 424558 I F&cW IC 9 
Usett NIB Protocol# 1 - Triple L a b l c  DPM.1.a 

NIH 

444 2.00 
445 2.00 
446 2.00 
447 2.00 
448 2.00 
449 2.00 
450 2.00 
451 2.00 
452 2.00 
453 2.00 
454 2.00 
455 2.00 
456 2.00 
457 2.00 
458 2.00 
459 2.00 
460 2.00 
461 2.00 
462 2.00 
463 2.00 
464 2.00 
465 2.00 
466 2.00 
467 2.00 
468 2.00 
469 2.00 
470 2.00 
471 2.00 
472 2.00 
473 2.00 

2 
3 
1 
3 
0 
1 
0 
3 
2 
2 
1 
-1 
0 
3 
1 
3 
4 
1 
2 
-1 
0 
0 
5 
3 
2 
3 
3 
-1 
2 
-1 

-1 -2 
8 2 
-1 1 
-1 -1 
4 3 
-1 2 
3 3 
-2 3 
-0 2 
-0 -3 
0 -0 
-4 -1 
0 -1 
-1 1 
1 2 
1 -1 
1 -1 
2 -1 
1 -1 
-0 0 
2 1 
-1 0 
-3 2 
-1 -3 
4 1 
-2 2 
0 1 
1 3 
1 2 
-2 -1 

3 
5 
1 
6 
-1 
1 
-1 
6 
3 
4 
1 
-1 
0 
6 
2 
6 
7 
0 
4 
-2 
-0 
0 
11 
5 
2 
5 
5 
-2 
4 
-1 

-1 
9 
-2 
-1 
4 
-2 
3 
-3 
-1 
-0 
0 
-4 
0 
-1 
1 
1 
1 
3 
1 
-0 
2 
-1 
-5 
-1 
4 
-4 
-0 
0 
0 
-2 

-2 
2 
1 
-1 
3 
3 
3 
3 
2 
-3 
-0 
-1 
-1 
1 
3 
-1 
-1 
-1 
-1 
0 
2 
0 
3 
-4 
1 
3 
1 
3 
3 
-1 

0.00 
87.97 
0.00 
0.00 

196.79 
0.00 
60.13 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  

119.57 
0.00 

249.07 
0.00 
0.00 
58.64 
29.04 
0.00 
59.15 
0.00 
0.00 
0.00 
59.08 
0.00 
0.00 
0.00 

47.05 
0.00 

801.22 
809.55 
852 -41 
876.67 
817.63 
866.95 
859.39 
801.33 
768.84 
661.84 
784.50 
837.73 
868.13 

864.44 
796.21 
816.12 
852.84 
832.97 
773.03 
803.57 
863.46 
799.73 
910.12 
820.88 
822.56 
819.44 
785.48 
764.35 
662.09 

1344 a9 

0 
0 
0 
4 
0 
0 
0 
0 
0 
0 
4 
0 
0 
0 
4 
0 
0 
0 
0 
0 
4 
0 
0 
0 
0 
5 
0 
5 
0 
0 



$1 Aus 2008 12 : 53 RSO. Inc.  P a Q L  
Protocol #: 7 SWIPES User : Lab Technic iar  

CHESAPEAKE NUCLElR 
Count lime( minutes): 10 .oo 
Assay Type: cpn 
Background Subtract : IPA 8kg 

Out 1 ier : 
%Spillup: Q .OO 
%Spilldoun: 0.00 
Screening: OFF 

5.0 FLA6 

Uindow A Uindow B lindow E 
Nuclide: 1-125 15 - 75 keV CO-57 75 - 165 kbV MAN 15 - 2000 keV 
Bkg: 25.9 27.4 222 
Sigma: 0 -00 0.00 2 .oo 
LCR : 0 0 0 
Half Life( hours): 0.00 0.00 
nul t i p l i e f  : 1 .oooo 
%CV Flag Limit: 0 .oo 0 .oo 

S# 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

A : CPM 
1 .o 
0 -0 
0 .o 
0 -0 
0 .o 
0.0 
0 .o 
0.2 
0 .o 
0 .o 
0 .o 
0.0 
0 -3 
0 .o 
2 -9 
0 "0 
0 .o 
0 .o 
0 -0 
0 .o 
0 .o 
0 .o 
0 .o 
0 .o 
0 .io 
1.3 
0 .o 
0.1 
0 .o 
0.0 
0 .o 
0.0 
0 .o 

A: &SIG 8: CPM 
31.9 1.8 

3.8 
0.9 
0.5 
1 .o 
2.8 
0 .o 

74.5 3.4 
1.1 
0.8 
2.7 
0 .o 

59.8 0 .o 
1.5 

18.6 0 .o 
0.7 
2.8 
0.0 
0 .o 
0.0 
0 .o 
0 .o 
0 .o 
0.5 
0 .o 

28 .O 0.0 
0 .o 

112 0.0 
0 .Q 
0.0 
0 .o 
0.0 
0 . 9  

B:%SIG 
23.7 
16.3 
33.7 
45 -6 
31.9 
19 .O 

17.2 
30.4 
35.8 
19.3 

26 .O 

38.3 
19 .O 

45.6 

33.7 

C : CPM 
6.2 
5.9 
1.1 
0 .o 
0 .o 
0 .o 
0 .o 
3.2 
0 ,o 
0 .o 
0 .o 
4.3 
7.2 
3.6 
2.7 
5.4 
3.1 
0.0 
0.4 
5.1 
5.6 
6.3 
0 -0 
2.6 
0 .o 
0 .o 
0 .O 
0 "0 
0 .o 
0 .o 
0 .o 
0 .o 
0 .o 

C:%SIG 
12.7 
13.0 
29.6 

17.6 

15.2 
11.8 
16 -6 
19.1 
13.6 
17.8 

47.7 
13.9 
13.3 
12.6 

19.5 



11 AUs 2008 1 8:44 RSO. Jnc. Page #2 
Protocol #: 7 SWIPES User : Lab Techniciai 

S #  
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

A:CPM A: ZSIG 
0 -0 
0.0 
0 .o 
0.0 
0 -0 
0.0 
0 .o 
0.0 
0 .0 
0.0 
0 .o 

B : CPM B: %SIG 
0 .0 
3.2 17 -7 
0 .o 
0.0 
0.8 35.8 
0-0 
2.4 20.5 
1.2 29.1 
2.1 21.9 
0.0 
0 .o 

C : CPM C:%SIG 
0 .o 
0.0 
0 .o 
6.0 12.1 
1.3 27.3 
4 . 3  15.2 
3.2 17.6 
0.0 

9.11 12 .o 
0 -0 
0 .o 

EDITDATA.DO7 Archived to C:\ARCH\ARCH07D.239 
C:\DATA\P7DATA Copied to C:\DATA\ARCH07A,239 

11 hug 08 12 : 42 : 48 P a c k a r d  Model 5003 COBRA SN: 424559 

PROTOCOL # 7 
SWIPES 
CHESAPEAKE NUCLEAR 
COUNT TIME 10.00 Minutes 

---------------___--__________c_____I___--------------------------------.-- 

............................ 
Window A W i ndow B Window C 

LLO : 15 keV LLD: 75 keV LLD : 15 keV 
ULD : 75 keV ULD: 165 keV ULD : 2000 keV 
EFF : 79 % EFF : 85 % EFF : 70 % 
Sample 

--------- --------- --------c 

C : DPM # A:CPM A : DPM B: CPM B:DPM C : CPM 

1 1 1 2 2 6 9 
2 0 0 4 4 6 8 
3 0 0 1 1 I 2 
4 0 0 1 1 0 0 
5 0 0 1 1 0 0 
6 0 0 3 3 0 0 
7 0 0 0 0 0 0 
8 0 0 3 4 3 5 
9 0 0 1 1 0 0 
10 0 0 1 1 0 0 
11 0 0 3 3 0 0 
12 0 0 0 0 4 6 
13 0 0 0 0 7 10 
14 0 0 2 2 4 5 
15 3 4 0 0 3 4 
16 0 0 1 I 5 8 
17 0 0 3 3 3 4 
18 0 0 0 0 0 0 
19 0 0 0 0 0 1 
20 0 0 0 0 5 7 

--------------------______I_____________--------------------------------.-- 



L4 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
30 
39 
40 
41 

V 

0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

v 

0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

42 0 0 
43 0 0 
44 0 0 

v 

1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
3 
0 
0 
1 
0 
2 
1 

2 
0 
0 

V 

1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
4 
0 
0 
1 
0 
3 
1 

2 
0 
0 

V 

3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
7 
1 
4 
3 
0 

12 
0 
0 

V 

4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
10 
2 
6 
5 
0 

17 
0 
0 



12 Aua 20 08 07:27 RSO Inc. Parre #1 
Protocol #: 7 SWIPES User : Lab Technicis 

CHESAPEAKE WUCLEAR 
Count Tire(rinutes): 
Assay Type: 
Background Subtract : 

Outlier : 
%Spillup: 
%Spilldown: 
Screening : 

10.00 
CPH 
IPA Bkg 
5.0 FLAG 
0 .00 
0.00 
OFF 

Window A Mindow E Window C 
Nuclide: 1-125 
Bkg: 25.9 
Sigra: 0 .oo 
LCR : 0 
Half Life( hours): 0.00 
Hultiplier: 1 .oooo 
tCV Flag Lirit: 0 .oo 

A:CPM 
0.0 
0 .o 
0 -0 
0.0 
0 .o 
0.5 
0 .o 
0 -0 
0 .o 
0 .o 
0 .o 
2 . 4  
0 .o 
0.1 

15 - 75 keV Co-57 
27.4 
0 '00 
0 
0 .oo 

0 .oo 

A:%SIG B:CPM 
0 -0 
0 .O 
0 .o 
0.0 
0 .o 

45.6 0 .o 
0 .0 
0 .o 
0 .o 
0.2 
2.7 

20.5 0 .o 
0.5 

112 0 -0 

75 - 165 keV tiAN 15 - 2000 keV 
222 
2 .oo 
0 

B: %SIG C : CPM 
4 . 4  
0 .o 
0 .o 
0 .o 
0 .o 
0.0 
0 .o 
0.8 
0.0 

74.5 0 .o 
19.3 2.2 

1 .o 
45.6 3 . 5  

0 .o 

C : %SIG 
15 .O 

3 4  - 5  

21.1 
31 .O 
16.8 

EDITDATA.007 Archived to C : \ A R C H \ A R C H 0 7 0 . 2 4 0  
C: \DATA\PTDATA Copied to C : \ D A T A \ A R C H 0 7 A . 2 4 0  



v 

0 
0 
0 
0 
1 

0 
0 
0 
0 
2 
0 
0 

E 

33 

4g 
4r? 
bb 
J/ 0 

P i! 

Y 

0 
0 
0 
0 
1 
0 
0 
0 
Q 
0 
3 
0 
0 

" 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
1 
0 

" 

0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
1 
0 

0 
0 
0 
0 
0 
0 
1 
0 
0 
2 
1 
4 
0 

- 
0 
0 
0 
0 
0 
0 
1 
0 
0 
3 
1 
5 
0 



CHAIN OF CUSTODY / SAMPLE INFORMATION FORM 
nd 20707 301-963-2482 410-702-7444 FAX 301-498-3017 

(UW USE ONLY) 
5204 Minnick Road Lawel, Me#yia 

CONTRACTIP.0. NUMBER: 
r, /AL& LJ;s//‘d NAME: 

ADDRESS: c SAMPLE TORNAROUND TIME: 1 A e c o m L * ~ @ ~ - g o z L  
y /  l t Y b  

REVIEWED BY: /./ S / + C  PROJECT NAMEMt 
v CONTACT SAMPLER: 

I 
I 

I I I 
M F E F t R E D B Y :  

TRANSFERRED BY: R E C E W  BY: 
W J L  

TRANSFERRED BY RECEIVED B Y  



26 Nov 2008 10:25 RSO. Inc. Page #1 
Protocol Q: 7 SWIPES User : Lab Technician 

CHESAPEME MCLEN 
Court Tire(4iwtes): 
Assay Type: 
EIackgraund Subtract : 

h t l i e r :  
#pii lup : 
Upilldown: 
Screening: 

Nuclide: 
Bkg: 
Sigma: 
LCR : 
Half Lifdbours): 
nultiplitr: 
tCV flag Limit: 

S# 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

lo .oo 
cpn 
IPI r t g  
5.0 FLIIC 
0 .oo 
0 .oo 
OFF 

Birdow A Windou 8 
1-125 15 - 75 keV Co-57 75 - 165 k t V  
24.9 
0 .oo 
0 
0.00 
1 .MOO 
0 .oo 

A : CPM 
0.2 
0 .o 
0 .o 
0 .o 
1.5 
1.3 
0 .o 
0 .o 
0 .o 
1.1 
2.7 
0.3 
0 .o 
1.3 
0.1 
0.2 

A: %SIG 
64.5 

25.5 
27.3 

29.6 
19.1 
54.2 

27.3 
84.5 
64.5 

26.9 
0 .oo 
0 
0 .a0 

0 .a0 

B : CPM 
1.1 
0.8 
0.1 
1.5 
1.7 
0 .o 
1.6 
0 .o 
0 .o 
0.5 
0 .o 
1.9 
1.2 
0.8 
0 .o 
2 .o 

B: %SIG 
29.6 
34.5 
84.5 
25.5 
24 .O 

24.7 

43 .O 

22.7 
28.4 
34.5 

22.1 

227 
2 .a0 

‘ 0  

C : CPM 
0 .o 
0 .o 
0 .o 
0 .o 
0 .Q 
0 .o 
0.4 
0 .o 
0 .o 
0 .o 
0 .o 
3.6 
0 .o 
0 .o 
0 .o 
2.6 

C:%SIG 

47.7 

16.6 

19.5 

EDITDATA.007 Archived to C:\ARCH\ARCHO70.241 
C:\DATA\P7DATA Copied t o  C:\DATA\ARCH07A.241 

26 Nov 08 10: 15:18 Packard Model 5003 COBRA SN: 424559 

PROTOCOL # 7 
SWIPES 
CHESCIPEAKE NUCLEAR 
COUNT TIME 10 .OO Minutes 

Window €3 --------- 

1 0 0 1 1 0 0 



2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

0 
0 
0 
2 
1 
0 
0 
0 
1 
3 
0 
0 
1 
0 
0 

0 
0 
0 
2 
2 
0 
0 
0 
1 
3 
0 
0 
2 
0 
0 

1 
0 
2 

* 2  
0 
2 
0 
0 
1 
0 
2 
1 
1 
0 
2 

1 
0 
2 
2 
0 
2 
0 
0 
1 
0 
2 
1 
1 
0 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
0 
0 
3 

0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
5 
0 
0 
0 
4 
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Protocol# 1 - Triple L a b l a  DPM.1Pa Userr N I H  
N l z  

Assay Definition- 

Assay Description: 
CHESAPEAKE NUCLEAR 

Assay Type: DPM (Triple) 
Report Name: Report1 
Output Data Path: C:\Packard\Tricarb\Results\NIH\Triple Lable DPM 
Raw Results Path: C:\Packard\Tricarb\Results\NIH\Triple Lable pPM\20081126_1736.results 
Assay Pile Name: C:\Packard\TriCarb\Aaays\Triple Lable DPM.lsa 

Count Conditions- 

Nuclide: Triple Label .. . . . .  . .  
' Quench Idicitor: tSIE/AEC ' ' 

External Std Terminator (sec) : 0.5 28% 
Pre-Count Delay (min) : 0.00 

Mid Energy: l4C-TOL-07-17-06 
High Energy: 32P-Ua-02-28-0S 

Quench Sets: 
Low Energy: 3H-TOl-3-10-08 

Count ~ i m  (mid : 3.00 
Count Mode: N o m 1  
Assay Count Cycles: 1 Repeat Sample Count: 1 
#vials/Samplat: 1 Calculate % Reference: Off 

Background Subtract: On - 1st Vial 
Low CPM Threshold: O f f  
2 Sigma 4 Terminator: On - Any Region 

Region6 LL UL 
A 0.0 12.0 
B 12.0 156.0 
C 156.0 2000.0 

Count Corrections- 

Static Controller: On 
Colored SampJesz On 
Coincidence Time (nsec): 18 

Half Life- 

Half Life Correction: Off 
Regions Half Life 
A 
B 
C 

Cycle 1 Results 
SX Time CPMA 

3. 10.00 4 
2 3.00 -1 
3 3.00 3 
4 3 . 0 0  1 
5 3.00 1 
6 3.00 6 
7 3 . 0 0  3.4 
8 3.00 -1 
9 3.00 0 

CPMEJ 
9 
-2 
-2 
-2 
-1 
0 
4 
-1 
-0  

Bkg Subtract 2Sigma Z Terminator 
1st V i a l  0 . 0 0  
1st Vial 0.00 
1st Vial 0 . 0 0  

Luminescence Correction: On 
Heterogeneity Monitor: n/a 
Delay Before Buret (nsec) : 7 5  

Units 

c PMC 
S 
-0 
1 
-1 
2 
-0 
2 
0 
1 

Keference Date R e f  erenct Time 

DPMl 
0 

- 3  
8 
4 
3 
15 
35 
-2 
1 

DPMZ 
0 

- 2  
-3 
-3  
- 2  
-0  
2 

-2 
-1 

DPM3 
0 
-0 
1 
-1 

3 
- 0  
3 
0 
1 

SI6 
7 0 . 2 8  

0.00 
0 . 0 0  
0 . 0 0  

41.71 
0.00 
12.50 

0 . 0 0  
0.00 

tSIE 
531.84 
507.37 
531.67 
512.93 
495 - 04 
538.01 
496.18 
498.81 
491.61 

LUM 
2 
0 
0 
3 
3 
2 
0 
0 
0 



I I ,  

&J/27/01 3r01:25 AM f (=I - 1.31 - SOZi81# 4245513 Paua # 2 
Protocol# 1 - Tripla L a b l e  DPX.1sa 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35  
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
s1 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3 .OO 
3 .OO 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3 .OO 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

3 . 0 0  

2 
0 

-0 
-2 
-2 
0 
1 
1 
1 
0 
-2 
1 
2 
-0 
2 
-3 
-1 
1 
1 
5 
2 
-0 
1 
2 
-4 
-1 
-0 
0 
-0 
1 
1 
1 
-0 
1 
1 
1 

2 
2 
-2 
0 
-0 
-1 
-2 
3 
-0 
-1 
1 
1 
-0 
1 
1 
-0 
-0 
-2 

0 
- 0  
1 
1 
3 
0 
-1 

2 

-2 
2 
1 
5 
-0 
-1 

5 
0 
-1 
-2  
-1 
-1 
1 
-2 
2 
-1 
2 
-0 
3 
-2 
1 
-1 
0 
3 
-0 
0 
-3 
-1 
1 
-0 
-1 
0 
0 
-2 
-2 
0 

-0 
-1 
-1 
2 
-3 
2 
2 
0 
0 

-1 
1 

- O? 
0 
2 
-0 
0 
-1 
1 
-3 
0 
-2 
-1 
-0 
-2 
-1 
-1 

-1 
2 
2 
1 
0 
1 
-2 
0 
-1 
0 
-1 
-3 
1 
0 
1 
0 
1 
1 
-1 
2 
2 
-1 
-1 
1 
1 
-1 
-1 
1 
1 
0 

-0 
1 
-1 
-2 
0 
-3 

1 
1 
3 
0 
-1 
2 
1 
0 
-1 
3 
2 
0 
-1 

0 
0 
1 
1 

-0 
0 
3 
1 
2 
1 
-1 
2 

1- 

5 
0 
-1 
-5 
-4 
1 
1 
2 
2 
1 
-4 
3 
3 
-1 

3 
-7 
-2 
2 
2 
11 
5 
-0 
2 
4 

-10 
-2 
0 
0 
-1 
3 
3 
3 
-1 
4 
4 
1 
4 
5 
5 

-4 
2 

-1 
-3 
-5 
6 

-0 
-3 
2 
3 
-1 
2 
2 
-0 
-1 
-5 
1 
-0 
4 
2 
7 
0 
-2 

Uner: NIH 
NIH 

-2 
2 
0 
6 
-0 
-1 
7 
-0 
-2 
-3 
-1 
-1 
0 
-2 
2 
-1 
2 
-1 

4 
-3 
1 
-1 
0 
3 
-0 
1 
-3 
-1 
1 
-1 
-2 
-0 
0 
-2 
-2 
1 
-1 
-2 
-1 
2 
-4 
3 
3 
0 

- 0  
-1 
1 
-1 
-0 
3 
-0 
0 
-2 
1 

-3 
-0 
-4 
-2 
-1 
-3 
-1 

-1 0.00 
3 0.00 
3 179.57 
1 52.54 
0 0.00 
1 0.00 
-2 74.28 

0 0.00 
-2 0.00 

-1 0.00 
-3 0.00 
1 73.10 
0 0.00 
1 11.21 
0 0.00 
1 66.36 
1 0.00 
-1 23.83 
3 0.00 
2 0.00 
-1 0.00 
-2 0.00 
2 35.24 
1 0.00 
-2 0.00 
-2 0.00 
1 0.00 
1 148.60 
0 0.00 
-0 0.00 
1 15.66 
-2 0.00 
-2 0.00 

0 0 . 0 0  

0, 0.00 

-4 73.17 
1 55.55 
1 0 . 0 0  
2 0 . 0 0  
4 0 . 0 0  
0 0 . 0 0  
-1 0.00 
2 117.56 
1 0.00 
0 0.00 

-1 0.00 
4 0.00 
2 0.00 
0 77.62 
-1 18.08 
0 0.00 
0 0.00 
1 0.00 
1 0.00 
-0 0.00 
0 63.52 
3 0.00 
2 0.00 
2 0.00 
1 0.00 
-2 0 . 0 0  

-1 2 0.00 597.82 3 

559.08 
521.00 
545.64 
525.09 
SlO .04 
513.31 
508.72 
512 - 02 
506.04 
480 - 5 6  
530.43 
493.84 
554 -44 
518.83 
546.92 
505.92 
503.71 
541.92 
432.21 
555.83 
503. SO 
521.18 
533.54 
515.70 
479.34 
4113.75 
560.47 
502.14 
496.03 
593.12 
499.69 
503.66 
486.70 
506 .01  
508.86 
533.55 
510.3.1 
537.86 
544.25 
526.98 
549.83 
533.72 
544.04 
535.40 
555.22 
527.89 
516.23 
522.25 
543 - 92 
523.24 
507.62 
536.10 
552.64 
519.31 
494.38 
540.06  
503.34 
572.02 
531.71 
507.03 
503.46 

3 
0 
0 
2 
3 
0 
2 
2 
3 
0 
3 
3 
0 
3 
2 
4 
2 
3 
2 
12 
0 
3 
2 
0 
4 
3 
3 
3 
2 
0 
3 
2 
3 
3 
3 
2 
2 
3 
0 
2 
0 
0 
0 
0 
2 
0 
0 
3 
0 
2 
3 
2 
3 
3 
8 
3 
7 
3 
3 
5 
3 
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N I B  

72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
9 1  
92 
93 
94 
95 
96 
97 
90 
99 
100 
101 
102 
103 
104 
105 
.lo6 - 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 

3.00 
3.00 
3.00 
3.00 
3 .OO 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

-1 
-0 
1 
-0 
-1 
-1 
-2 
0 
-0 
0 
1 
1 
1 
-1 
-1 
0 
1 
3 
-2 
1 
0 
-1 
2 
-0 
1 
2 
1 
-2 
1 
0 
-0 
2 
-0 
2 
*2 
2 
-2 
1 
-1 
-1 
-0 
-0 
-2 
0 
-2 
3 
-0 
-1 
1 
1 

1 
- 3  
-4  
1 
3 
2 
1 
-2 
-0 
-1 
1 
-2 
0 
3 
2 
1 
-2 
-2 
-0 
2 
1 
1 
-2 
0 
-1 
0 
1 
-3 
1 
-1 
-1 
1 
-1 
-4 
2 

49 
-0 

0 
-1 
0 
2 
2 
-2 
-2 
1 
1 
-1 
3’ 
2 
1 

1 
1 
2 
-2 
0 
-2 

0 
2 
0 
-1 
-1 
1 
0 
1 
1 
0 
0 
0 
-1 
2 
1 
0 
2 
-0 
0 
0 
1 
-1 
1 
1 
-2 
2 
0 
3 

. 0 . .  
2 
-2 
2 
-1 
-0 
1 
0 
1 
-2 
1 
2 
1 
-3 
-1 
1 

-3 
-0 
4 
-1 
-2 
-2 
-5 
1 
-1 
1 
1 
2 
2 
-3 
-3 
0 
3 
7 
-5 
1 
-0 
-2 

6 
-1 
2 
4 
2 
-3 
1 
1 
-0 
4 
-0 
5 
-1. .. 

- 11 
-a  
2 
-1 
-3 
-1 
-1 
-3 
1 
-6 
7 
0 
-2 
1 
2 

1 
-3 
-5 
1 
3 
3 
1 
-3 
-0 
-1 
2 
-3 
-0 
3 
2 
1 
-3 
-3 
0 
2 
1 
1 
-3 
1 
-2 
-0 

0 
-4 
1 
-1 
-1 
1 
-1 
-6 
. 3  
59 
1 
-0 
-1 
0 
3 
3 
-2 
-2 
1 
1 
-2 
4 
3 
1 

1 0.00 
1 0.00 
3 0 . 0 0  * 

-2 0.00 
0 78.45 
-2 85.04 
0 0.00 
2 0.00 
0 .  0.00 
-1 0.00 
-2 0.00 
1 0.00 
0 111.62 
1 104.31 
1 0 . 0 0  
0 58.58 
0 0.00 
0 0 . 0 0  
-1 0 .oo 

3 0 . 0 0  
1 12.86 
0 2353.73 
2 0.00 
-0 818.211 
0 0.00 
0 0.00 
2 0.00 
-1 0.00 
2 0.00 
1 0.00 
-2 0.00 
2 38.33 
0 0.00 
4 0.00 
D 443.78 . 
3 72.97 
-2 0.00 
3 0.00 
-2 0.00 
-0 0.00 
1 16.00 
0 146.76 
1 0.00 
-2 0.00 
1 0.00 
3 40.12 
2 0.00 
-3 13.29 
-1 53.94 
1 0.00 

509.74 
523.20 
484.16 
520.50 
493.59 
526.47 
568 -42 
524.92 
515.95 
510.23 
523.89 
536.54 
515.01 
518.37 
504.89 
500.57 
581.29 
504.96 
499.01 
522.24 
54s. 12 
518.31 
528.91 
512.54 
499.19 
557.77 
500 - 1s 
S O B  .17 
507.69 
550.93 
551.47 
506.62 
511.41 
519.01 
526.48. 
500 .S7 
510.55 
564.93 
533.80 
513.31 
500.71 

532.06 
497.50 
407 -07 
549.54 
566.90 
514.01 
522.59 
520.66 

558.76 

3 
3 
3 
3 
2 
0 
3 
3 
3 
3 
2 
3 
2 
2 
2 
2 
6 
3 
6 
4 
2 
3 
5 
3 
3 
2 
2 
4 
2 
5 
3 
2 
3 
3 
3 
1 
3 
5 
3 
3 
2 
6 
4 
3 
3 
2 
3 
2 
2 
2 
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P r o t o c o l #  2 - T r i p l e  L a b l o  DPM,lea User: D e f a u l t  

Assay Definition- 

Assay Description: 
CHESAPEAKIZ NUCLEAR 

Assay Type: DPM (Triple) 
Report Name: Report1 
Output Data Path: C:\Packard\Tricarb\Results\Default\Triple Lable DPM 
Raw Results Path: C:\Packard\Tricarb\Results\Default\Triple Lable 
DPM\20080804~1025.results 
Assay File Name: C:\Packard\TriCarb\Asays\Triple L&le DPM.lsa 

Count Conditions- 

Nuclide: Triple Label 
Quench Indicator: tSIE/AEC 
External Std Terminator (sec): 0.5 2s% 
Pre-Count Delay (min) : 0.00 

Low Energy: 3H-Tol-3-10-08 
Mid Energy: 14C-TOL-07-17-06 
High Energy: 32P-UG-02-28-05 

Quench Sets: 

Count Time (min) : 2.00 
Count Mode: Normal 
Assay Count Cycles: 1 Repeat Sample Count: 1 
#Vials/Sample: 1 Calculate Ik Reference: Off 

Background Subtract: On - 1st Vial 
Low CPM Threshold: Off 
2 Sigma li Terminator: On - Any Region 

Regions LL UL 
A 0.0 12.0 
B 12.0 156.0 
C 156.0 2000.0 

Count Corrections- 

Static Controller: On 
Colored Samples: On 
Coincidence Time (nsec): 18 

Half Life- 

Half Life Correction: Off 
Regions Half L i f e  
A 
B 
C 

Cycle 
S# 
1 
2 
3 
4 
5 
6 
7 
8 

1 Results 
Time CPMA 
10.00 4 
2.00 4 
2.00 2 
2.00 -2 
2.00 3 
2.00 0 
2.00 -1 
2.00 -0 

CPMB 
9 
-1 
3 
-4 
2 
4 
-1 
1 

Bkg Subtract 2Sigma t Terminator 
15t Vial 0.00 
1st Vial 0.00 
1st V i a l  0.00 

Luminescence Correction: On 
Heterogeneity Monitor: n/a 
Delay Before Burst (nsec): 75 

Units 

CPMC 
6 
1 
0 
-2 
-1 
-1 
-1 
-4 

Reference Date 

DPMl 
0 
15 
4 
-3 

0 
-0 
-1 
-0 

DPMZ 
0 

-a 
3 
-5 
2 
5 
-1 
2 

DPM3 
0 
2 
0 
-2 
-1 
-1 
-1 
-4 

Reference Time 

C '  

. - .. 

SIS 
52.09 
0.00 

47.92 
0.00 
91.84 
50.95 
0.00 
0.00 

tSIE LUM 
417.07 2 
369.58 0 
381.12 0 
424.34 0 
396.41 0 
392.66 0 
388.37 0 
418.90 0 
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9 
10 
11 
12 
13 
14 
1s 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2s 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3s 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
40 
49 
50 
51 
52 
53 
54 
5s 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
6S 
70 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2-00 
2.00 
2.00 
2 . 0 0  
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

1 
0 
1 
-2 
0 
0 
0 
0 
-0 
1 
1 
0 
2 
0 
1 
-0 
2 
2 
2 
-2 
1 
1 
-1 
0 
-1 
1 
-1 
-1 
-2 
0 
-0 
-2 
1 
-2 
-0 
-1 
1 
-1 
-0 
0 
-0 
-1 
-1 
2 
-0 
2 
-I 
-1 
0 
1 
-2 
1 
-1 
-1 
1 
-1 
-0 
1 
-3 
1 
-0 
-1 

5 
-I 
4 
1 
0 
3 

-3 
2 
-1 
0 
1 
-2 
-3 
5 
-2 
-0 
3 
0 
2 
0 
4 
2 
1 
-1 
-1 
3 
2 
2 
-1 
-0 
-1 
-2 
-3 
1 
-2 
3 
-0 
1 
-2 
1 

-3 
7 
-2 
-1 
-2 
-3 
-4 
-1 
3 
1 
1 
-1 
0 
-1 
1 
2 
-2 
0 
-0 
4 
-1 
-2 

-0 
1 
-0 
-3 
2 
0 
0 
-2 
2 
-2 
1 
-4 
3 
2 
-2 
-3 
-2 
-4 
-1 
-2 
0 
-2 
-4 
-1 
1 
0 
-1 
2 
-1 
-1 
-3 
0 
1 

-2 
-0 
1 
-0 
-0 
-1 
-1 
1 
-0 
-1 
-0 
5 
0 
-2 
3 
0 
-1 
0 
1 
-1 
-1 
-2 
0 
-1 
-4 
3 
-1 
-1 
1 

0 
2 
2 

-7  
0 
0 
3 
1 
0 
2 
2 
1 
5 
-0 
3 

-1 
4 
4 
5 
-4 
1 
1 

-3 
2 
-2 
3 
-4 
-3 
-5 
1 
-1 
-4 
4 
-5 
-0 
-5 
2 
-3 
1 
-0 
1 
-6 
-2 
5 
-1 
6 
-2 
-2 
-0 
3 
-6 
3 
-2 
-3 
1 
-4 
0 
2 
-7 
1 
0 
-1 

6 
-2 
5 
3 
-0 
4 
-4 
2 
-2 
1 
1 
-1 
-4  
5 
-3 
1 
4 
1 
2 
1 
4 
3 
2 
-1 
-2 
4 
2 
2 
-0 
-0 
-0 
-2 
-4 
1 
-2 
4 
-0 
1 
-3 
2 
-4 
8 
-2 
-1 
-3 
-4 
-4 
-2 
4 
1 
2 
-2 
1 
-1 
2 
2 
-2 
1 
-1 
5 
-1 
-3 

-0 
2 
-0 
-3 
3 
0 
0 
-2 
2 
-2 
1 
-5 
3 
2 
-2 
-3 
-3 
-5 
-1 
-3 
0 
-3 
- S  
-1 
2 
0 
-1 
2 
-1 
-1 
-3 
0 
1 

-3 
-0 
1 
-0 
-0 
-1 
-1 
1 
-0 
-1 
-0 
6 
0 
-2 
3 
0 
-1 
0 
2 
-1 
-1 
-3 
0 
-1 
-4 
3 
-1 
-1 
2 

48.04 
0.00 
68.10 
0.00 
57.30 
84.30 
0.00 
34.59 
0.00 

124.55 
100.70 
0.00 
0.00 
40.64 
0.00 
0.00 
89.29 
225.18 
59.43 
0.00 
47.03 
57.36 
0.00 
0.00 
0.00 
77.34 
99.03 

325.17 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

207.13 
153.60 
0.00 
0.00 

195.65 
0.00 

105.74 
0.00 

224.06 
0 . 0 0  
0.00 
0.00 
0.00 

120.08 
119.32 
0.00 
0.00 
0.00 
0.00 

120.46 
331.75 
0.00 

242.52 
0.00 

106.95 
0.00 
0.00 

379.71 
402 -24 
430.36 
411.71 
364.56 
383.42 
363.62 
405.23 
393.65 
389.79 
449.30 
415.45 
404.26 
446.37 
462.03 
456.15 
417.23 
406.77 
426 -42  
422.80 
462.61 
435.38 
430.65 
449.30 
459.74 
419.26 
405.27 
438.62 
417.21 
435.05 
427.58 
398.44 
446.93 
428.14 
421.06 
419.33 
470.14 
436.21 
415 - 7 0  
418.24 
441.48 
392.95 
413.49 
514.11 
406.16 
490.95 
445.99 
508.58 
486.07 
427.43 
464.80 
434.90 
430.68 
461.58 
419.22 
370.95 
492.14 
472.63 
427.65 
443.82 
396.74 
435.03 

0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
5 
4 
5 
4 
0 
0 
3 
3 
4 
4 
4 
5 
0 
4 
0 
0 
5 
0 
0 
0 
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71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
10s 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 

119 
120 
121 
122 
123 
124 
125 
126 
127 
12 8 
129 
130 
131 
132 

iia 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2 . 0 0  
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2.00 
2.00 
2.00 
2.00 
2.00 
2-00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.OQ 

1 
1 
-0 
2 
-1 
-0 
-2 
3 
-1 
-1 
1 
-0 
1 
-0 
1 
-2 
2 
-1 
0 
-0 
1 
-1 
3 
-2 
2 
-2 
-0 
0 
-1 
-1 
-2 
-0 
-1 
1 
1 
-0 
2 
0 
0 
1 
0 
-1 
1 
2 
2 
-1 
1 

-3 
1 
-2 
0 
2 
-2 
-1 
-2 
1 
0 
3 
1 
1 
-1 
-0 

-3 
3 
1 
1 
-0 
-2. 
-2 
1 
2 
4 
-1 
0 
-2 
-0 
5 
2 
-3 
2 
3 
1 
-1 
1 
1 
2 
0 
1 
-1 
-5 
1 
1 
-1 
2 
2 
-1 
-1 
-0 
-4 
0 
2 
1 
0 

-0 
2 
-1 
-3 
0 
-1 
0 
2 
-0 
1 
-1 
-1 
0 
3 
1 
3 
-1 
3 
-2 
-0 
1 

1 
-1 
0 
-1 
-4 
2 
0 
-2 
1 
2 
-3 
2 
2 
-3 
-2 
-1 
-1 
-3 
1 
-2 
0 
-3 
1 
0 

-3 
1 
-2 
-2 
-1 
1 
-3 
1 
-1 
-1 
-1 
-3 
-2 
-1 
-2 
0 
-1 
-1 
1 
0 
3 
-1 
-2 
-0 
0 
-2 
-3 
-1 
0 
-2 
-2 
3 
-1 
-1 
1 
-2 
-3 
-1 

4 
1 
-1 
6 
-3 
0 
-4 
9 
-2 
-3 
3 
-0 
2 
-0 
1 
-5 
6 
-2 
0 
-1 
4 
-2 
8 
-6 
7 
-5 
0 
2 
-3 
-4 
-5 
-1 
-3 
4 
3 
-0 
7 
0 
1 
3 
1 
-1 
2 
8 
6 
-3 
3 
-8 
2 
-4 
1 
4 
-4 
-3 
-6 
3 
0 
I 
2 
4 
-2 
-1 

-4 
4 
2 
0 
1 

-2 
-2 
1 
2 
4 
-1 
-0 
-2 
0 
6 
2 
-4 
3 
3 
2 
-1 
1 
-0 
3 
0 
1 
-1 
-6 
2 
2 
-0 
2 
3 
-2 
-2 
0 
-5 
1 
2 
1 
0 
-0 
2 
-2 
-5 
0 
-1 
1 
2 
0 
1 
-1 
-1 
1 
4 
-0 
3 
-2 
4 
-2 
0 
2 

2 
-1 
0 
-1 
-4 
3 
0 
-2 
1 
2 
-3 
2 
2 
-3 
-2 
-1 
-1 
-3 
2 
-3 
0 
-3 
2 
0 
-3 
1 
-3 
-2 
-1 
1 
-3 
2 
-1 
-1 
-1 
-4 
-2 
-1 
-3 
0 
-1 
-1 
1 
0 
3 
-1 
-2 
-0 
0 
-2 
-3 
-1 
0 
-2 
-3 
4 
-1 
-1 
a 
-2 
-4 
-1 

0.00 
103.80 
225- 66 
44.19 
0.00 
0.00 
0.00 
9s. 18 

338.01 
176.34 

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
64.90 
0.00 
0.00 

235.24 
0.00 

233 -69 
375.09 
0.00 
0.62 
0.00 
0.00 
0.00 
0.00 
0.00 

609.42 
0.00 
0.00 

112.43 
285.53 

0.00 
0.00 
0.00 
0.00 
9.15 
51.04 
27.83 
599.79 
0.00 

130.87 
24.45 
0.00 
0.00 
0.00 
0.00 
15.84 
0.00 
93.25 
0.00 
0.00 
0.00 
0.00 

222.40 
165.37 
0.00 

113.01 
0.00 
0.00 
61.95 

400.20 
408.66 
425.09 
440.38 
401.25 
401.12 
436.37 
429.00 
407.75 
428.11 
404.19 
401.45 
452.40 
420.85 
407.12 
425.36 
427.01 
447.68 
431.74 
397.21 
445.74 
424.52 
437.07 
451.24 
458.00 
392.77 
405.63 
427.84 
407.44 
427.10 
413.42 
397.53 
425.65 
436.05 
425.14 
482.99 
453.61 
460.43 
474.60 
459.37 
440.29 
447.02 
458.57 
400.70 
472.14 
449.26 
450 -26  
430.03 
407.67 
424.51 
463.78 
454.22 
469.06 
401 - 97 
429.07 
425.06 
390.75 
448.39 
434.50 
400.96 
408.37 
436.91 

0 
0 
4 
3 
5 
0 
0 
0 
4 
0 
4 
4 
4 
0 
0 
0 
0 
4 
3 
4 
0 
0 
3 
4 
0 
0 
5 
7 
4 
0 
0 
3 
4 
4 
8 
4 
5 
4 
3 
3 
4 
9 
3 
4 
4 
9 
8 
5 
3 
5 
0 
4 
0 
0 
4 
4 
0 
4 
3 
0 
4 
0 
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133 
134 
135 
136 
137 

13 9 
14 0 
14 1 
142 
143 
144 
145 
14 6 
14 7 
14 8 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
17 0 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
102 
183 
184 
185 
186 
187 
108 
189 
190 
191 
192 
193 
194 

138 

2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 .00  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 .00  
2 . 0 0  
2 .00  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  

-1 
1 
1 

-0 
-2 

2 
1 

-2 
3 
0 

-1 
-1 
4 
1 
1 

-0  
-2 

0 
2 
0 

- 0  
0 

-0  
1 

-1 
3 

-0  
2 
1 

- 0  
1 
1 
3 
2 

-1 
1 
1 

-1 
-1 
-2 
2 

-2 
1 

-2  
-0  
2 

-0  
-2 

2 
2 

-1 
3 

-0  
0 
1 

-0  
1 
1 
1 
1 

-0 
-1 

3 
-1 
1 

-2 
2 

-0  
-1 
1 

-1 
3 

-1 
-0 
1 

- 3  
-3  
1 
1 
0 
1 

- 0  
-1 

3 
-1 
2 
2 

-0 
-2 
-0 
0 

-1 
-0  

3 
I 

-0  
2 
3 
1 

-1 
1 

-3  
4 

- 0  
-1 
-3  
-3  
-0 
2 

-0 
-1 
-3 
-2 
-2 
6 

-0 
-1 
2 
0 

-4 
-3  
-4 
1 
0 

-2  
-4 

0 
1 

-0  
-0  
-1 
-1 
-2 
-3  
- 2  
-1 
1 
1 
1 

-1 
2 
1 
0 
0 

-3  
1 
3 
2 

-3 
1 

-1 
-2 
-0  
-3 
1 
1 
0 

-1 
-2  
-0 
-1 
-4  
1 
2 

-1 
-1 
-3  
-0  
-1 
5 

-3  
-0 
-2 
-1 
1 
1 
0 

- 2  
-1 
-2 
-2 
- 2  
- 0  
-0  
-2 
1 

-4  
2 
2 
0 

-5  
6 
2 

-7 
9 
0 

-3  
-1 

9 
5 
4 
-1 
- 6  
1 
5 
1 
0 

-0  
-1 

3 
-4 

7 
1 
6 
3 
0 
5 
2 
7 
5 

-4  
1 
3 

-1 
-2  
-3 

3 
-5  
4 

-5 
1 
7 
-1 
-6  

5 
6 
-1 

8 
-3 

0 
3 

-1 
2 
5 
3 
5 

-1 
-3 

4 
0 
1 

-3  
3 

-1 
-1  
2 
-1 
4 
-1 
- 0  
1 

-4 
-4 
2 
1 

- 0  
0 
-1 
-1 

3 
-2 
1 
3 

-1 
-2  
-1 

0 
-1 
-1 

3 
1 

- 0  
4 
3 
2 

-1 
1 

-5  
5 

- 0  
-1 
- 3  
-4  
- 2  

3 
0 

-1 
-4  
-3 
-3  

7 
0 

-1 
2 
1 

-5  
-4  
-5  
1 

-0 

-2 
-4 

0 
2 

- 0  
- 0  
-1 
- 1  
- 3  
-3  
-3  
-1 
2 
1 
1 

-1 
2 
2 
0 
0 

-3  
1 
3 
3 

-3 
1 

-1 
-2  
- 0  
-4  
2 
2 
0 
-1 
-2 
- 0  
-1 
-4 
1 
3 

-1 
-1 
- 3  
- 0  
-1 

6 
-4  
-0  
-2 
-1 
2 
1 

- 0  
-3  
-1 
-2 
-3  
-2 
-0  
-0  
-3  
2 

109 .62  
0 . 0 0  

8 7 . 5 4  
0 . 0 0  
0 . 0 0  

6 0 . 8 3  
0 . 0 0  
0 . 0 0  

3 6 . 1 9  
192 .30  

0 . 0 0  
0 . 0 0  

4 2 . 0 8  
0 . 0 0  
0 . 0 0  

197 .58  
0 . 0 0  
0 . 0 0  

114 .82  
428 .05  

0 . 0 0  
4 0 . 4 5  

0 . 0 0  
145 .32  
1 7 5 . 9 1  

8 9 . 1 4  
0 . 0 0  

8 6 . 5 1  
5 3 . 1 3  

0 . 0 0  
0 . 0 0  

7 7 . 8 8  
0 3 . 9 0  

0 . 0 0  
0 . 0 0  

92 .10  
0 . 0 0  
0 . 0 0  

781 .15  
0.00 

36 .54  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  

2 0 . 9 5  
224 .00  

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  

5 9 . 5 5  
167 .02  

0 . 0 0  
0 . 0 0  

130 .38  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  

5 2 . 4 8  
0 . 0 0  

U8.r: Dsfault 

424 .76  
382 .14  
460 .38  
412 .69  
394 .95  
397 .26  
431 .58  
392 .74  
387 .57  
429 .45  
403 - 2 1  

450 -40  
430 .94  
450 .74  
390 .29  
443 .77  

462 .39  
420 .90  
470 - 2 0  
414 - 4 0  
428 - 3 0  
370 - 9 1  
423 .79  

440 -17  
411 .19  
395 .22  
394 .20  
408 .17  
428 .56  
437 .11  
428 .21  
361 .39  
440 .86  
424 .66  
407 .54  
425 .71  
447 .47  
412 .25  
437 .11  
428 .20  

438 .43  
495 .59  
407 .19  
408 .72  
432 .67  
491 .79  
493 -78  
491  - 6 9  
468 .76  
436 - 13  
448 -68  
435 .72  
438 .60  
452 .95  
468 .36  
4 5 9 . 5 1  
439 -11 
447 .12  

646 .85  

446 .80  

471  .ae 

386 .09  

0 
0 
0 
5 
0 
4 
4 
4 
0 
3 
5 
4 
3 
0 
0 
0 
4 
4 
0 
0 
5 
3 
5 
3 
4 
0 
5 
0 
4 
5 
4 
3 
3 
4 
0 
3 
3 
0 
0 
7 
0 
0 
4 
0 
5 
3 
0 
5 
0 
4 
0 
0 
3 
0 
4 
4 
0 
5 
5 
5 
4 
4 
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195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
2 14 
215 
216 
217 
218 
219 
22 0 
221 
222 
223 
224 
225 
226 
227 
22 8 
22 9 
23 0 
23 1 
232 
233 
234 
235 
236 
237 
23 8 
23 9 
240 
24 1 
242 
243 
244 
245 
246 
24 7 
24 8 
24 9 
250 
251 
252 
253 
2 54 
255 
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1 .O Glossary of Terms, Acronyms and Abbreviations 

ARC 
cm2 
curie 
DCGL 
DIS 
dPm 
DP 
DQO 
EPA 
FSS 
ft2 
GC 
GM 
HSA 
MARSSIM 
MDE 
NARM 
NlDA 
Nal 
NIH 
NOV 
NRC 
NUREG 
PET 
PDR 
RFP 
RSO 
T112 

Addiction Research Center 
square centimeter 
A unit of radioactivity; 3.7~10” disintegrations per second 
Derived Concentration Guideline Level 
Decay in storage 
disintegrations per minute 
Decommissioning Plan 
data quality objective 
Environmental Protection Agency 
final status survey 
square feet 
Gas Chromatograph 
Geiger Mueller (type of radiation detector) 
historical site assessment 
Multi-Agency Radiation Survey and Site Investigation Manual 
Maryland Department of the Environment 
Natural or Accelerator Produced Radioactive Materials 
National Institute on Drug Abuse 
Sodium Iodide (a scintillation type of radiation detector) 
National Institutes of Health 
Notice of Violation 
Nuclear Regulatory Commission 
regulation document prepared by NRC staff 
positron emission torriography 
Public Document Room 
Request for Proposal 
Radiation Safety Officer 
The physical half-life of a radioactive substance 
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2.0 Executive Summary 

This Historical Site Assessment (HSA) of Johns Hopkins Bayview Research Campus, Building 
G was performed in accordance with the requirements of the Multi-Agency Radiation Survey 
and Site Investigation Manual (MARSSIM), NUREG-I 575, EPA 402-R-97-016 and Consolidated 
Guidance, NUREG-1757. An HSA usually provides input to the design of Final Status Surveys 
(FSS), which in turn determine if the storage and use areas are suitable for unrestricted release 
as specified by the Nuclear Regulatory Commission (NRC). A separate historical assessment 
of industrial and chemical hazards is to be conducted by Aria Environmental, Inc., while this 
HSA relates only to radiological hazards. 

Radiological operations in Building G are currently authorized under NRC Materials License 19- 
09760-02 issued to U. S. Department of Health and Human Services, National Institute on Drug 
Abuse, (NIDA), National Institutes of Health (NIH) with an expiration date of October 31, 2010. 
Maryland Department of the Environment (MDE) exempted the facility from Maryland licensure 
requirements regarding the receipt, possession, and use of certain accelerator (cyclotron) 
produced radionuclides (NARM) until the NRC provided regulation. The cyclotron was removed 
from the facility, the area surveyed in June 2007, and then released for public use at the 
direction of the NID-NIDA Radiation Safety Officer (RSO). The cyclotron had been removed 
and considered acceptable for release prior to the effective date of NRC regulations (November 
30, 2007) addressing NARM radioactivity pertinent to the cyclotron. However, per 10 CFR Part 
20, §20.1001, the NRC controls dose from radioactive materials when in combination with 
licensed materials. As detectable concentrations of Co-60 were identified prior to the release of 
the area, the concentrations would remain detectable today. Any remaining contamination 
would be automatically authorized by the broad-scope license issued to NIDA. 

Only certain rooms in the basement of Building G were identified as impacted, where licensed 
materials were either used or stored, and require a close-out survey for building surface 
contamination. Contamination involving Cd-I 09 was noted during this HSA and was removed. 

Considering that the cyclotron was never licensed by the NRC and the area had been released for 
public use, a Decommissioning Plan (DP) is not required to be submitted to the NRC. For other 
licensed material this area is considered as a Group 2 Decommissioning Group per NUREG- 
1757. 

To meet NRC requirements for the removal of Building G as an authorized use location and 
acceptable for unrestricted use, all licensed material must be removed; areas decontaminated 
as necessary and a close out survey must be performed. The records of all close out survey 
must be presented to the NRC. A copy of the close out survey for the cyclotron room is 
presented in Appendix A. Each survey should include the information listed below: 

A diagram of the area surveyed 
A list of items and equipment surveyed 
Specific locations on the survey diagram where wipe test was taken 
Ambient radiation levels with appropriate units 
Contamination levels with appropriate units 
Make and model number of instruments used 
Background levels 
Name of the person making the evaluation and recording the results and date. 
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Non-impacted areas would include areas in which radioactive materials were not used for 
laboratory work, storage, or animal boarding. Corridors adjacent to posted areas were 
periodically monitored for contamination with negative results but should still be reviewed during 
closeout work. 
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3.0 Purpose of the Historical Site Assessment 

As a result of the decision to cease operations in Building G, NIH-NIDA has directed that an 
investigation be performed at the facility to ensure that former use and storage locations are 
suitable for unrestricted release as specified by the NRC in 10 CFR Part 20. Use of radioactive 
materials was authorized by NRC License 19-09760-02, Docket Number 030-31714. 

The purpose of this Historical Site Assessment (HSA) is to collect existing information 
concerning the site and its surroundings regarding the use of NRC licensed radioactive 
materials. The data collected may be used to differentiate areas that need further action from 
those that pose little or no threat to human health and the environment. 

4.0 Property Description 

The facility is part of the Johns Hopkins Bayview Medical Center which is one of five member 
institutions in the Johns Hopkins Health System. Building G is owned by FSK Land Corporation 
and C is partially leased to and operated by NIH-NIDA. NIH-NIDA leases a total of 11,520 sq. ft. 
of the larger medical research two-story building. Leased space is on the 1'' floor and basement 
only. Appendix B contains a diagram of the facility basement where the work with radioactive 
materials took place. 

4.1 Owner and Operator's Address 

The owner of the facility is FSK Land Corporation (a Hopkins Entity) 1101 East 33rd Street, Suite 
E100, Baltimore, MD 21218-3637. The contact is Mr. Nick Farrell, Senior Director, Facilities, 
Design & Construction, and may be reached by telephone at (443) 997-3735 or by e-mail at 
nfarrell@jhu.edu. 

The operator of the facility is the U. S. Department of Health and Human Services, National 
Institute on Drug Abuse, (NIDA), NIH, 5510 Nathan Shock Drive, Baltimore, MD 21224. Mr. 
John P. Jacobus is the current RSO and may be reached by telephone at (301) 594-4018 or by 
e-mail at jjacobus@mail.nih.gov. 

4.2 Facility Location 

The facility is located in Johns Hopkins Bayview Research Campus, Building G, 5510 Nathan 
Shock Drive, Baltimore, MD 21224 which is in the east suburbs of Baltimore City, MD, an 
independent city surrounded but not included by Baltimore County, MD. 

4.3 Topography 

Figure 1 illustrates the facility location and its relationship to the surrounding community. 
A USGS 7.5 minute quadrangle is provided in Appendix B. 
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Figure 1. Local Map for Facility (Courtesy of Google Map Services) 
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5.0 Historical Site Assessment Methodology 

5.1 Approach and Rationale 

Information was gathered to provide an initial classification of site areas as impacted or non- 
impacted by radioactive material. 

Impacted areas have a potential for radioactive contamination (based on historical data) or 
contain known radioactive contamination (based on past or preliminary radiological 
surveillance). This includes areas where (1) radioactive materials were used and stored; (2) 
records indicate spills, discharges, or other unusual occurrences that could result in the spread 
of contamination; and (3) radioactive materials were buried or disposed. Areas immediately 
surrounding or adjacent to these locations are included in this classification because of the 
potential for inadvertent spread of contamination. 

Non-impacted areas were identified through knowledge of site history or previous survey 
information are those areas where there is no reasonable possibility for residual radioactive 
contamination . 

5.2 Boundaries of Site 

The boundaries of the site are considered to be the facility structure. There are no underground 
storage tanks outside the facility structure and all land areas outside the facility are considered 
non-impacted. No environmental studies using radioactive material were authorized by the 
NRC license. 

5.3 Documents Reviewed 

Kecords at the NRC Public Document Room (PDR) provided minimal additional information as 
most records had been withdrawn from public view as sensitive to national security from 
terrorists. Only twelve documents were available for review at the PDR mostly regarding 
licensing amendments and inspections; these documents were also available at the Radiation 
Safety Office in Building C. 

Records maintained by the radiation safety staff were reviewed. The following comments are 
provided on those records related to area classification as impacted or non-impacted. Please 
note that these comments are applicable to the multiple locations authorized on the license 
including Building G. 

- NRC Correspondence Notebook: 

Jan. 21, 2002 letter to NRC regarding Notice of Violation (NOV) for (a) disposal of waste 
> 120 day of 0.05 microcuries of H-3 between 1/1/99 to 7/1/00 and (b) not 
performing corridor survey between 10/17/00 and 12/6/01 (no spills were noted during 
this period) and (c) posted areas not consistently performing and maintaining records 
between 1/1/01 and 12/6/01 ,(inspection conducted 12/56/01). 
CY2000 Annual Management Review: Most discussion related to PET facility. No NRC 
inspections. 
Oct. 6, 2000 letter to NRC’s Duncan White: Gas Chromatograph (GC) detectors and 
exit signs will be tracked by Safety Office. 
June 26, 2000 Application for renewal of License. Provided a description of use of 
materials. 
Jan.15, 1997, letter to NRC regarding NOV: (a) calibration of survey meters in a timely 
manner and (b) providing training to individuals opening packages. The NRC inspection 
was conducted on 12/2-3196. 
CY 1996 Management Review. No comments regarding spills were noted. 
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0 Oct. 15, 1991 letter to NRC regarding NOV for Addiction Research Center (ARC): (a) 
Labs were not under constant surveillance and control (unlocked), (b-I) calibration of 
survey meters was not performed in a timely manner, (b-2) Records of daily surveys and 
inventory were not maintained correctly in some cases, and (c) No posting of NRC Form 
3. The NRC inspection was conducted on 7116-17/96. 

lncominq Radioactive IsotoDes Notebook: This log had entries indicating material received at 
the site from 5/29/90 to 12/5/06. After that date material receipt logging was maintained by 
computer records. 

Incident Folder: One case identified as 60 mCi of H-3 incinerated at a different facility on 
12/26/2003; NRC was notified. This case did not indicate contamination at Building G. 

Meter Calibrations Notebook: Contained miscellaneous records of meter calibrations from 
February 2000 through June 2007. Types and models of survey meters used at the facility 
included: Ludlum model 3 or model 177and 44-9 pancake probe, 2401-EC2 GM; Ludum 12-4 
and 42-21; Biodex model 2 (portable GM); Johnson 65B-105; Johnson GP200 GM; RSO model 
RSP-1 pancake GM; APC model 069-761 GM; Bicron microRem; and Victoreen model 425-1 10 
Nal detector. The calibrations were either performed in-house, or by Ludlum Instruments, Inc., 
RSO, Inc., or Ecology Services, Inc. 

Licenses: 
0 Amendment 01 to 19-09760-02 signed 12/31/92 and expired 12/31/95; for animal 

studies. 
0 Amendment 04 to 19-09760-02 signed 03/20/06 and expires 10/31/10; for animal 

studies. 
0 MDE letter regarding exempted NARM dated September 30, 2005. 

5.4 Property Inspections 

Property inspections were conducted by Mr. Claude Wiblin, CHP, and Mr. Stewart Bland, CHP, 
in the company of the NIH-NIDA RSO on July 22, 2008. The inspections consisted of a review 
of the use of radioactive material as authorized by the NRC license and the MDE exemption. 
The described material use and quantities appeared to be in conformance with those 
documents. 

0 No exit signs containing radium or tritium were observed; none were identified by the 
radiation safety staff. No smoke detectors containing Am-241 were observed. 

The following rooms were identified as those involved in the production or use of 
licensed material: 

0 

Cyclotron room -- B214A 
Hot chemistry -- B214 
Prep lab 1 -- B210 
Prep lab 2 -- B206 
Wet lab -- B202 
Gantry -- 6205 
Micro PET -- 8201 

5.5 Personal Interviews 

Six individuals were interviewed in person or by telephone as indicated below. The interviews 
were directed toward an understanding of the total license as material was used at several 
authorized addresses including Building G and the adjacent Building C. The radiation safety 
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program was applicable to Buildings C and G which are physically connected. The telephone 
and e-mail addresses are given as available. 

(1) John Shaver, former RSO before Mr. Doob, 410-292-5725 
(2) Pete Doob, former RSO, (301-436-2178) peter.doob@fda.hhs.gov 
(2) Larry Koenig, former technician, (301-594-2408) Ikoenig@mail.nih.gov 
(3) Mike Duclos, record review, (41 0-550-1 847) MDUCLOS@intra.nida.nih.gov 
(4) Karen Baxley, NlDA Safety Officer, (41 0.550.1675) baxleyka@od.nih.gov 
(5) John P. Jacobus, current RSO, (301-594-401 8) jjacobus@mail.nih.gov 
(6) Alane Kimes, NlDA Supervisory Users (410-550-1440 x314) akimes@intra.nida.nih.gov 

6.0 History and Current Usage 

Building G is part of the Johns Hopkins Bayview Medical Center, formerly known as Francis 
Scott Key Medical Center and Baltimore City Hospital, in East Baltimore, MD. 

Peter Doob was the RSO until he retired in 2006 and was replaced by the current RSO, John 
Jacobus. 

6.1 History 

NlDA activities include those associated with basic research laboratories, behavioral 
laboratories, administrative operations, clinical laboratories, the Addiction Research Center, and 
the Archway Clinic, which is a treatment center for substance abuse. NlDA research studies 
how certain drugs affect the body and brain. The Archway Clinic at NlDA provides treatment for 
drug users who are participating in treatment-related research studies there. Ecstasy, cocaine, 
marijuana, and heroin are drugs included in the research studies and treatment programs. 

Operations conducted in the building include wet laboratory work with viruses, human samples 
and biological material. Chemicals that NlDA laboratories worked with include controlled 
substances, metabolites of these substances, neurotoxins, cellular meta-modifier, and 
tetrodotox. A separate historical assessment of industrial and chemical hazards is to be 
conducted by Aria Environmental, Inc., while this HSA relates only to radiological hazards. 

The exemption letter from Maryland Department of Environment (MDE) authorized the use of 
accelerator produced radionuclides for brain imaging of primates and humans and certain 
sealed sources required for calibration of instruments. The sealed sources exempted by MDE 
consisted of two sources containing Cobalt-57, 5 millicuries each, and sources containing 
Gallium-68 with a total possession limit of 40 millicuries. This exemption was to be effective 
until the NRC took national control of the accelerator and cyclotron programs; however, this 
cyclotron was removed before the effective date of NRC regulations regarding such programs. 

Since 1990, use of radioactive materials has been authorized by NRC License 19-09760-02, 
Docket Number 030-31714. Note that use of radioactive material did not occur until late 1999 
and the cyclotron began operation in 2000. The license authorizes (1) the use of material in 
animal studies listed in 10 CFR 33.100 Schedule A (Type B Broad License) with quantities of 
certain material limited by License Condition 12; (2) a 15 millicurie sealed Cs-137 source 
manufactured by 3M, model number 4F6S for use in instrument calibrations and checks; and (3) 
100 millicuries of 1-1 25 as radioactive waste. 

The following provides a topical review of key radiation safety practices which were 
implemented at the facility to limit radioactive contamination of the facility and the environment. 

Procurement. All requests for procurement of byproduct material for use in NlDA 
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laboratories were first approved by the RSO or his designee. Radioactive material was 
received, logged, inspected and stored at a chemical receiving room in Building C by 
radiation safety staff under the direction of the NIDA-RSO. 
Routine Laboratory Survevs. A contamination survey of each area with radioactive 
material was performed twice per year. 
Daily Survev. During days of use, contamination surveys were performed on work 
surfaces, floors, and equipment in the vicinity of the radioactive material work. Daily 
surveys were not always documented. Historic practice indicates that contamination 
was removed when found and that areas and equipment were cleaned to -= 220 
dpmlIO0 cm2 as removable contamination. 
Receivina Area and Radioactive Waste Room Surveys. These services were provided in 
Building C by the radiation safety staff. 
Calibration of Survev Meters. Calibration of survey meters had been out-sourced to 
licensed calibration facilities; however, in the past NlDA had performed calibrations at 
the site. 
Radioactive Liquid Waste. Laboratories in Building G were forbidden to dispose of 
radioactive liquid materials into sinks. 
Radioactive Waste. Any waste containing radioactive material (liquids, solids, trash, 
animal carcasses and excreta, used scintillation counting liquids, etc.) were collected 
and prepared for disposal by the radiation safety staff at least twice weekly and stored in 
Building C. No on-site burial of radioactive material was reported or suspected. 
Leak Testing of Sealed Sources. As required depending upon quantity and type, sealed 
sources were leak tested at intervals of six months or at longer intervals if permitted by a 
certificate of registration. No test was reported as detecting 0.005 microcurie or more. 
Closeout survevs. Except for Room 214A, the Cyclotron Room, no records of closeout 
surveys were available. 

6.2 Current Usage 

No radioactive material use was noted during the property inspection conducted on July 22, 
2008. The NlDA CTI Eclipse Cyclotron has not operated since October 2006 and was removed 
from the facility. To remove the cyclotron, the northern wall of the cyclotron room was 
demolished and replaced with new wall-blocks. 

6.3 Adjacent Land Usage 

Once an industrial town with an economic base in manufacturing, Baltimore's economy has 
become primarily service sector-oriented. The largest employer is now The Johns Hopkins 
University and The Johns Hopkins Hospital. 

Building G is part of a 130-acre campus owned by FSK Land Corporation and is part of the 
Johns Hopkins Bayview Medical Center. Founded in 1773, as the Baltimore City Hospital, the 
Johns Hopkins Bayview Medical Center is one of five member institutions in the Johns Hopkins 
Health System. 

9 



HSA Building G 

7.0 Findings 

All use and storage of radioactive material was confined to the Basement area. The use of a 
cyclotron to produce positron-emitting radionuclides, beginning in 2000, lead to the production 
of radioactive material in the shielding used in the vault or room housing the cyclotron. The 
creation of radioactive material is principally due to neutron activation of trace elements found in 
the shielding material. A review of the literature has shown that a number of radionuclides can 
be found in concrete. The NlDA CTI Eclipse Cyclotron was removed and had not operated 
since October 2006. A survey of the cyclotron and immediate area was conducted by the NIH- 
NlDA RSO June 23, 2007 with negative results for gamma emitters except for Co-60; see report 
shown in Appendix A. A brochure describing the cyclotron is also included in Appendix A. 

Activation products and activated components associated with cyclotron production were 
confined to the cyclotron room (B214A) and Hot Chem lab (B214). During characterization work 
for this HSA, Cd-109 was identified in the small hot cells in B214. There is a Ag-IOS(p,n)Cd- 
109 production mechanism and the NlDA cyclotron did use a silver target. The abundance of 
Hg-109 in natural silver is 48.7%. The half life of Cd-109 is 470 days, and decays to Ag- 
109m. The half-life of Ag-l09m is 39 seconds, and one of the emissions is an 88 keV x-ray that 
appears in 5% of the decays. Cd-109 was identified as a waste contaminate in a number of 
filters used in the production of F-18; these filters were moved prior to this HSA to the 
radioactive waste storage area in Building C. Contaminated items identified in this HSA were 
bagged and removed by the RSO; the Hot Cells were wiped down with a cleaning solution. 

F-18 was used in all posted labs: Cyclotron room - B214A, Hot chemistry - B214, Prep Lab 1 - 
8210, Prep lab 2 - B206, Wet lab - B202, Gantry .- B205, and the Micro PET - 6201. C-I 1 was 
used in the 8214 and B214A. 0-15 was used in the B205, B214, and B214A. 

Ge/Ga-68 in liquid form was used in 8210 and B205. 

Ge/Ga-68, Co-57, and Cs-I37 sealed sources were used in B201, B205 and 6210. There were 
no accounts of leaking sources. 

MDE exempted radionuclides C-I 1, 0-15, and F-18 that were used at the facility, are short-lived 
and no longer pose a residual contamination issue. These radionuclides and their approximate 
half-lives are shown in the following table. 

Table 1. Short-lived Accelerator Radionuclides 

1 Radionuclide 1 -Half-life 1 
c-11 1 21 min 
F-I 8 ( 2 h  

All sealed sources had been transferred to another authorized use location, Building C at 5500 
Nathan Shock Drive. The radioactive material in the transferred sealed sources included Cs- 
137, Co-57, and Ge-68 and its decay product Ga-68. 

Tritium was reported as potentially used at the facility in Room 8202; this could not be 
confirmed in site records. 
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Radionuclide -Half-life* 

H-3 12.3~ 

7.1 Potential Contaminants 

Principal Decay Mode 
Energy (MeV) 

Beta 0.019 
Electron 0.0081 

Records indicate that the potential contaminants of unsealed radionuclides are as indicated in 
the table below. Please note that a radionuclide may be restricted to a specific room as 
indicated above. 

Ge/Ga-68 

Cd-I 09/Ag109m 

CO-60 

Table 2. Potential Contaminants of Concern 

288d168m Positron 1.89 max 
Gamma 0.51 1 

Electron 0.018 / 
464d/40s Electron-0.084 

Gamma 0.088 
Beta 0.317 

5 . 2 7 ~  Gamma 1.17 and 1.33 

7.2 Potential Contaminated Areas 

7.2.1 Impacted Areas-known and potential 

The following rooms were identified as those involved in the production or use of licensed 
material: 

Cyclotron room -- B214A 
Hot chemistry -- 6214 
Prep lab 1 -- 82 10 
Prep lab 2 -- B206 
Wet lab -- 6202 
Gantry -- B205 
Micro PET -- 6201 

7.2.2 Non-Impacted Areas 

Non-impacted areas include any areas which did not require use of radioactive materials; this is 
the larger portion of the facility. 

7.3 Potential Contaminated Media 

Radioactive material was confined to the building interiors. As such, the type of operations 
limited the likelihood for release of radioactivity into the following environmental media: surface 
soil, subsurface soil, sediment, surface water, ground water, air, and other buildings. Records 
indicated that annual assessments were being conducted regarding potential air releases and 
no adjacent buildings were impacted. The building is on a public sewer system and releases 
were reported to be within NRC limits. Based on these facts, no suspected contamination of 
other media was noted. 
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7.4 Related Environmental Concerns 

Based upon an evaluation of the potential contaminated media above, no related environmental 
concerns were identified in this HSA. 
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Considering that the cyclotron was never licensed by the NRC and the area has already been 
released for public use, a Decommissioning Plan (DP) is not required to be submitted to the NRC. 
For other licensed material this area is considered as a Group 2 Decommissioning Group per 
NUREG-1757. 

Facilities in Group 2 are expected to have some residual radiological contamination present in 
building surfaces. Licensees in Group 2 typically possess historical records of material receipt, 
use, and disposal, such that quantifying past radiological material possession and use may be 
developed with a high degree of confidence. Furthermore, these licensees have radiological 
survey records that characterize the residual radiological contamination levels present within the 
facilities and at their sites. That is, they are able to demonstrate residual radiological 
contamination levels without more sophisticated survey procedures (greater than those used for 
operational surveys) or dose modeling. These licensees do not need to use site-specific 
parameters or establish site-specific DCGLs in order to demonstrate acceptability for release of 
their sites. 

For Group 2 facilities, a DP is not required, but licensees must demonstrate that the site meets 
NRC screening criteria. A DP is not required because worker cleanup activities and procedures 
are consistent with those approved for routine operations, and no dose analysis is required. 

As radioactive material was removed from laboratories and as described in the application for 
the license, NlDA performed closeout surveys. Following the closeout surveys, these 
laboratories were considered as unrestricted for purposes of radiation control. Short-lived 
radionuclides such as those permitted under the MDE exemption would no longer be a 
contamination issue. 

To meet NRC requirements for the removal of Building G as an authorized use location and 
acceptable for unrestricted use, all licensed material must be removed; areas decontaminated 
as necessary and a close out survey must be performed. The records of all close out survey 
must be presented to the NRC. A copy of the close out survey for the cyclotron room is 
presented in Appendix A. Each survey should include the information listed below: 

A diagram of the area surveyed 
A list of items and equipment surveyed 
Specific locations on the survey diagram where wipe test was taken 
Ambient radiation levels with appropriate units 
Contamination levels with appropriate units 
Make and model number of instruments used 
Background levels 
Name of the person making the evaluation and recording the results and date. 

Non-impacted areas would include areas in which radioactive materials were not used for 
laboratory work, storage, or animal boarding. Corridors adjacent to posted areas were 
periodically monitored for contamination with negative results but should still be reviewed during 
closeout work. 
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August 3 I ,  2007 

Stan Wad sworth 
Radiation Safety Officer 
Radiation Safety Office 
Mudd Hall 
3400 Charles Street 
Baltimore, MD 2 12 18 

Re: Ionizing Radiation Survey and Activation Analysis of Cyclotron Vault, Building G, JHMI 
Bayview Campus 

SUMMARY: Prior to the release of the Cyclotron Vault located in Building G basement on the 
Johns Hopkins Medical Institute (JHMI) Bayview campus, meter surveys of the room were made 
i o  determine the existing radiation exposure levels. Exposure values in the vault were at 
background levels and within the acceptable exposure levels for members of the public. In 
addition, sampling of the walls and floor of this room were conducted to determine residual 
activity resulting from the use of the National Institutes of Drug Addiction (NIDA) CTI Eclipse 
Cyclotron. Samples of concrete and cinder blocks used in shielding were taken at the most likely 
location of activation and contamination, and the results indicate only extremely low levels of 
fixed contamination remain. As JHMI expects to install another cyclotron in this room, release 
to the facility is considered appropriate. 

BACKGROUND: The use of cyclotrons to produce positron-emitting radionuclides lead to the 
production of radioactive material in the shielding used in the vault or room housing the 
cyclotrons'. The creation of radioactive material is principally due to neutron activation of trace 
elements found in the shielding material. A review of the Literature has shown that a number of 
radionuclide can be found in concrete. 1,2,394 The quantities of these activation products will 
depend on type of particle used for bombardment, the current (PA) through which the particles 
are accelerated, and for how many hours the cyclotron has operating. 

With regard to the Cyclotron Vault located in Building G, several factors entered in to the 
sampling and analysis procedures to measure activation of shielding in the Cyclotron Vault. 

The NIDA CTJ Eclipse Cyclotron generally has not operated on a frequent basis or for 
extended periods of time. Thus, estimation of quantities of activation products based on 
published data would be speculative. 

The NIDA CTI Eclipse Cyclotron has not operated since October 2006, so that any short- 
lived radionuclides of less than 30 days would have decayed by the time of sampling. 

There were no original samples of un-irradiated concrete or cinder blocks used in the vault. 
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Only gamma counting of the samples needed to be performed as all activation products 
would be fixed into the shielding material. Risks from beta radiation would not be of a 
concern. 

From references on cyclotrons accelerating protons to energies similar to the NIDA CTI 
Eclipse Cyclotron,'72 it was determined that most likely radionuclides to be exist in concrete 
due to activation were 40K, 59Fe,'52E~, lS4Eu, 6oCo, and 134Cs. No information was available 
on the composition of the cinder blocks, but any fixed contamination would be identified 
during sample analysis. 

Prior to meter surveys and sample collection, the two cyclotron target assemblies were removed 
from the cyclotron and taken from the vault. Results of the meter surveys are listed at the end of 
this report. 

SAMPLE COLLECTION: On June 23,2007, samples of the concrete floors and walls of the 
cyclotron vault, and the cinder blocks shielding the gas recovery system were collected by 
drilling shallow holes in the material Collection locations are noted on the sketch that follows. 

Locations 1,2,5,  and 6 were on the floor where previous neutron radiation meter 
measurements made during cyclotron operations last year indicated the highest neutron 
readings. 

Locations 3 and 8 are on the concrete walls about 120 cm above the floor that corresponded 
to the height of the cyclotron magnet exit ports. 

Locations 4 and 7 are on the cinder blocks closest to the location where the movable shields 
meet the cyclotron housing, and at a height of about 120 cm. 

As a sample of un-irradiated concrete was not available, a background, listed as Bkg in the 
sketch, sample of concrete was taken at the farthest location from the cyclotron near the 
ceiling at the top of the steps leading to the rest of the basement floor of Building C. 

At each location, three shallow holes approximately 1 cm deep were drilled. All of the dust was 
collected, and the average weight of the samples was 8.9 g. 
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SAMPLE ANALYSIS RESULTS: Concrete and cinder block samples were analyzed at 
National Institutes of Health, Davison of Radiation Safety Analytical Laboratory in 
Bethesda. Each sample was analyzed separately using a High Purity-Germanium detector 
coupled to an Ortec Digital Multi-Channel Analyzer, Jr, and evaluated using Ortec's 
Gamma Vision v3.2 gamma spec software. Due to the low activity of the samples, a peaked 
background correction was made based on the 1 hour count of the concrete background sample. 
The results are given on the last page of this report with the radionuclides of interest, 

and indicated. 

rbinrt 

4 I 

I 

A review of the identified radionuclides and concentrations indicate that all samples are at or 
below the background sample with the exception of NO quantity of appears in the 
background sample. More importantly, the large uncertainty percentage values for the listed 
radionuclide concentrations in add credence that only small quantities of activation 
products are present in the samples taken. It should also be noted that the concentration values 
of the activation roducts examined easily fall below the naturally occurring radionuclides of 

and Pb in the background sample. 

EXPOSURE METERING SURVEY: A meter survey of the cyclotron vault was conducted to 
identify any radiation sources in the cyclotron vault and to evaluate the exposure levels that 
individuals would be exposed to during the removal of the cyclotron. Activity surveys were 
conducted using a Ludlum survey meter with a GM-pancake probe. Exposure rate 
measurements were made with a Bicron RSO-5 ion chamber meter. 

No significant activity or exposure values above background were identified in the Cyclotron 
Vault with the exception of the exit ports of the cyclotron magnet. On contact, ion chamber 
meter exposure rate measurements were 0.4 As approximately 30 cm from the exit ports, 
the exposure rate measurements were less than 0.1 These exposure values are below the 
regulatory exposure values for members of the public of 20 (2 
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Upon removal of the NIDA CTI Eclipse Cyclotron, exposure levels in the Cyclotron Vault are 
expected to be such that the annual limit of I to a member of the public would not be 
exceeded. 

Sincerely, 

John P. Jacobus, MS 
Certified Health Physicist 
Senior Health Physicist, Division of Radiation Safety, National Institutes of Health 
Radiation Safety Officer, National Institute of Drug Addiction, Intramural Research Programs 
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Final Status Survey Report 
Building G, Johns Hopkins Bayview Campus, 

5510 Nathan Shock Drive, Baltimore, MD 21224 

EXECUTIVE SUMMARY 

A s  a result of the decision to cease operations in Building G, NIH-NIDA directed that an 
investigation be performed at the facility to ensure that former use and storage locations are 
suitable for unrestricted release as specified by the NRC in 10 CFR Part 20. Chesapeake 
Nuclear Services, Inc. (ChesNuc) performed the final status surveys (FSS) for Building G during 
August 2008 in compliance with federal regulations. The purpose of the Final Status Survey 
Report (FSSR) is to demonstrate that radiological conditions at the facility satisfy release criteria 
and that the site can be released for unrestricted use. 

Radiological operations in Building G are currently authorized under NRC Materials License 19- 
09760-02 issued to U. S. Department of Health and Human Services, National Institute on Drug 
Abuse, (NIDA), National Institutes of Health (NIH) with an expiration date of October 31, 2010. 
Maryland Department of the Environment (MDE) exempted the facility from Maryland licensure 
requirements regarding the receipt, possession, and use of certain accelerator (cyclotron) 
produced radionuclides (NARM) until the NRC provided regulation. The cyclotron was removed 
from the facility, the area surveyed in June 2007, and then released for public use at the 
direction of the NIH-NIDA Radiation Safety Officer (RSO). The cyclotron had been removed 
and considered acceptable for release prior to the effective date of NRC regulations (November 
30, 2007) addressing NARM radioactivity pertinent to the cyclotron. However, per 10 CFR Part 
20, §20.1001, the NRC controls dose from radioactive materials when in combination with 
licensed materials. As detectable concentrations of Co-60 were identified prior to the release of 
the area, the concentrations would remain detectable today. Thus, the requirement exists to 
perform a final status close out survey for areas associated with cyclotron produced material. 
Any remaining contamination would be automatically authorized by the broad-scope license 
issued to NIDA. 

The cyclotron was used to produce short-lived radionuclides for studies and research, including 
C-11, 0-15, and F-18, which, by nature of radioactive half-life, no longer pose a residual 
contamination issue. However, the process was also created Cd-109, which was identified as a 
contaminant in Room B214 during the HSA. The materials contaminated with Cd-I09 were 
removed during the conduct of the HSA; surface areas were decontaminated by the radiation 
safety staff. 

The Historical Site Assessment (HSA) conducted by ChesNuc during July 2008 also indicated: 

0 A survey conducted by the Radiation Safety Officer reported detectable levels of (20-60 
on the floor of the cyclotron Room B214A. The activity was reported as below regulatory 
dose concerns and the area had been released prior to the HSA. 

0 Ge/Ga-68 in liquid form was used in B210 and B205. 

0 H-3 was reported to have been used in some of the laboratories; in particular, Room 
B202. 
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All Data Quality Objectives (DQOs) of the survey were met; data and statistical analyses for 
individual measurements and individual survey unit summaries are provided. 

No levels of radiation and radioactive material were detected during fixed measurements and 
scanning that exceeded the investigation level; and therefore, no discussion regarding this type 
of anomalous data is provided in the individual survey unit summaries. 

In summary, residual contamination levels for each survey unit were a small fraction of the 
-- DCGL and the site is recommended for unrestricted release. This report and the HSA should be 
submitted to the NRC in the NIH-NIDA request to remove the authorized address from the NRC 
I icen se. 
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Final Status Survey Report 
Building G, Johns Hopkins Bayview Campus, 

5510 Nathan Shock Drive, Baltimore, MD 21224 
1.0 OVERVIEW 

As a result of the decision to cease operations in Building G, the National Institute on Drug 
Abuse, (NIDA), National Institutes of Health (NIH) directed that an investigation be performed at 
the facility to ensure that former use and storage locations are suitable for unrestricted release 
as specified by the NRC in 10 CFR Part 20. Chesapeake Nuclear Services, Inc. (ChesNuc) 
performed the final status surveys (FSS) for Building G during August 2008 in compliance with 
federal regulations. The purpose of the Final Status Survey Report (FSSR) is to demonstrate 
that radiological conditions at the facility satisfy release criteria and that the site can be released 
for unrestricted use. 

Radiological operations in Building G are currently authorized under NRC Materials License 19- 
09760-02 issued to U. S. Department of Health and Human Services, National Institute on Drug 
Abuse, (NIDA), National Institutes of Health (NIH) with an expiration date of October 31, 2010. 
Maryland Department of the Environment (MDE) exempted the facility from Maryland licensure 
requirements regarding the receipt, possession, and use of certain accelerator (cyclotron) 
produced radionuclides (NARM) until the NRC provided regulation. The cyclotron was removed 
from the facility, the area surveyed in June 2007, and then released for public use at the 
direction of the NID-NIDA Radiation Safety Officer (RSO). The cyclotron had been removed 
and considered acceptable for release prior to the effective date of NRC regulations (November 
30, 2007) addressing NARM radioactivity pertinent to the cyclotron. However, per 10 CFR Part 
20, §20.1001, the NRC controls dose from radioactive materials when in combination with 
licensed materials. As detectable concentrations of Co-60 were identified prior to the release of 
the area, the concentrations would remain detectable today. Thus, the requirement exists to 
perform a final status close out survey for areas associated with cyclotron produced material. 
Any remaining contamination would be automatically authorized by the broad-scope license 
issued to NIDA. 

The following is provided as a guide to correlate the information presented herein with that 
specified in NUREG-1757, Vol. 2 for information to be submitted in an FSS: 

0 

0 

0 

0 

Results of the Historical Site Assessment (HSA) are provided in Section 2. 
A summary of the DCGLs developed for this facility is provided in Section 3. 
An overview of the work performed is provided in Section 4. 
A description of the survey plan is provided in Section 5. The technique used to 
determine the number of samples required is provided in paragraph 5.7.5. The 
justification for the values used to determine the number of samples is also provided in 
paragraph 5.7.5. 
An overview of the results of the FSS is provided in Section 6. 0 

No changes were made in the FSS from what was proposed in the FSS Plan. Minor 
adjustments were made in area requirements for “as found” survey areas. No changes were 
required in the initial survey unit assumptions relative to the extent of residual radioactivity (e.g., 
material not accounted for during site characterization). 
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2.0 BACKGROUND INFORMATION 

The facility is part of the Johns Hopkins Bayview Medical Center which is one of five member 
institutions in the Johns Hopkins Health System. Building G is owned by FSK Land Corporation 
and is leased to and operated by NIDA-NIH. 

2.1 Owner and Operator's Address 

'The owner of the facility is FSK Land Corporation (a Hopkins Entity) 1 101 East 33'' Street, Suite 
E100, Baltimore, MD 21218-3637. The contact is Mr. Nick Farrell, Senior Director, Facilities, 
Design & Construction, and may be reached by telephone at (443) 997-3735 or by e-mail at 
n fa rre I I @ i h u . ed u . 

'The operator of the facility is the U. S. Department of Health and Human Services, National 
Institute on Drug Abuse, (NIDA), NIH, 5500 Nathan Shock Drive, Baltimore, MD 21224. Mr. 
John P. Jacobus is the current RSO and may be reached by telephone at (301) 594-4018 or by 
e-mail at jacobus@maiI.nih.gov. 

2.2 Facility Location 

The facility is located on Johns Hopkins Bayview Research Campus, Building G, 5510 Nathan 
Shock Drive, Baltimore, MD 21224 which is in the east suburbs of Baltimore City, MD, an 
independent city surrounded but not included by Baltimore County, MD. 

2.3 Site Information 

2.3.1 Site Description 

NIDA-NIH leases a total of 11,520 sq. ft. of the larger medical research two-story building. 
Leased space is on the lst  floor and basement only. Figure 1 presents a diagram of the facility 
basement where the work with radioactive materials took place. The rooms and the hallway 
impacted by radioactive materials are shown with a cross hatch line and their room number. 

2.3.2 Site Conditions at Time of Final Survey 

All bulk radioactive materials including waste had been removed. No radioactive work was 
ongoing at the time of the FSS. Only minor contamination levels (below release criteria) on 
working surfaces and low levels of activated Co-60 in the cyclotron room were expected to be 
identified during the FSS. The northern wall of the cyclotron room had been replaced with new 
wall-blocks following removal of the cyclotron. 

Routine adherence to procedures and good housekeeping were the ALARA practices employed 
to achieve final activity levels. 
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Figure 1. Building G, Basement Impacted Areas 
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CO-60 

2.4 Historical Site Assessment (HSA) 

The HSA of the Building G activities 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). 

Gamma 0.088 
Beta 0.31 7 

Gamma 1 . I 7  and 1.33 5 . 2 7 ~  

The cyclotron was used to produce short-lived radionuclides for studies and research, including 
C-11, 0-15, and F-18, which, by nature of radioactive half-life, no longer pose a residual 
contamination issue. However, the process was also used to create Cd-109, which was 
identified as a contaminant in Room B214 during the HSA. The materials contaminated with 
Cd-109 were removed during the conduct of the HSA; surface areas were decontaminated by 
the radiation safety staff. 

The Historical Site Assessment (HSA) conducted by ChesNuc during July 2008 also indicated: 

0 A survey conducted by the Radiation Safety Officer reported detectable levels of Co-60 
on the floor of the cyclotron Room B214A. The activity was reported as below regulatory 
dose concerns and the area had been released prior to the HSA. 

Ge/Ga-68 in liquid form was used in B210 and B205. 

H-3 was reported to have been used in some of the laboratories; in particular, Room 
B202. 

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

2.4.1 Potential Contaminants 

The HSA indicates that the potential radiological contaminants of unsealed radionuclides are as 
indicated in Table 1. Radionuclides with a half-life of less than 120 days, which can be 
disposed of by decay-in-storage, are also listed as these were in storage or use during the HSA 
property inspection. 

Table 1. Potential Radionuclide Contaminants of Concern 

* Rounded values from MicroShieldC3 User’s Manual. 

4 



Building G - FSSR 

2.4.2 Impacted Areas 

The following rooms and areas were identified as those involved in the production or use 
of radioactive material: 

Cyclotron room -- B214A 
Hot chemistry -- B214 
Prep lab 1 -- B210 
Prep lab 2 -- B206 
Wet lab -- B202 
Gantry -- B205 
Micro PET -- B201 
Adjacent Corridor 

2.4.3 Non-Impacted Areas 

For this survey, non-impacted areas are those not specifically listed above as impacted. 

2.4.4 Potentially Contaminated Media 

A review of potential migration routes within impacted areas was conducted. Migration 
routes include inside structures such as floor drains, trenches, or sumps; 
exhausthentilation (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. The survey team was instructed 
to survey floor drains, sinks, hoods, and air ventilation discharge vents. 
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3.0 DERIVED CONCENTRATION GUIDELINE LEVELS (DCGLs) 

The NRC has provided lookup DCGL tables when the surface contamination is not more than 
I O  mm thick. DCGLs must be developed per site when contamination is greater than 10 mm in 
thickness. As the cyclotron created volumetric sources greater than 10 mm in thickness, a 
volumetric DCGL was developed. NRC lookup tables are applicable to the rest of the impacted 
areas and are also discussed below. 

3.1 Development of Volumetric DCGL 

Operation of the cyclotron led to the production of radioactive material by activation in the 
shielding materials in the room housing the cyclotrons. The creation of radioactive material is 
principally due to activation of trace elements found in the shielding material. As the cyclotron 
(and associated shielding) has been removed, only activation of the concrete floor is considered 
per the results of the survey conducted by the NIDA-NIH RSO. As indicated in the HSA, Co-60 
4s the only radionuclide in the activated materials of potential concern in the cyclotron area. 

Both the building renovation and occupancy scenarios described in NUREG/CR-5512, Vol. 1, 
were selected for review. During renovation the surface and volume sources will be disturbed, 
creating loose contamination. The exposure pathways for building renovation are primarily 

External exposure to penetrating radiation from volume sources (predominantly the 
concrete floor), 
Inhalation from airborne radioactive dust, and 
Inadvertent ingestion of loose surface Contamination. 

0 

0 

0 

The external dose was determined with Microshield@ modeling considering the floor area (-400 
ft’) of the cyclotron room. The contamination thickness was approximated as 12 cm which is 
suggested by the depth distribution curve Kimura, reference 8.21. At a one meter distance 
above the center of the circular disk used for modeling, the exposure rate was 1.63 pR/hour per 
1 pCi/g of Co-60. This exposure rate is a conservative value as the entire floor of the cyclotron 
room was not exposed to a uniform field of neutron radiation. For the model renovation time 
period of 500 hours, the dose was estimated to be - 0.8 mrem/year per pCi/g. . 

Per NUREG/CR-5512, the concepts and factors involved in calculation of the committed 
effective dose equivalent (CEDE) for inhalation for the building renovation scenario are 
described in the following word equation: 

[CEDE for inhalation] = [Exposure duration for renovation; 500 hours] 
x [Volumetric breathing rate; 1.2 m3/h] 
x [Airborne dust-loading factor; I 0-4 g/m3] 
x [Inhalation dose factor; 5.91 E-8 Sv/Bq)] 
x [Average concentration of radionuclide in concrete; 8.88E-2 Bq/cc] 
/ [density of material; 2.4 g/cc] 

For an average concentration in the concrete of 1 pCi/g or 8.88E-2 Bq/cc and applying the 
conversion factor of 1 Sv = I O 5  mrem, the CEDE is about 1.31 E-5 mrem per year. 

Per NUREG/CR-5512, the concepts and factors involved in calculation of the committed 
effective dose equivalent (CEDE) for the inadvertent ingestion of loose surface contamination 
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after transfer to hands, foods, or other items entering the mouth is described in the following 
word equation: 

[CEDE for ingestion] = [Exposure duration for renovation; 500 hours] 
x [Effective transfer rate for ingestion; 1 Omg/h] 
x [Ingestion dose factor; 7.28E-9 SvlBq)] 
x [mean volume activity; 8.88E-2 Bq/cc] 
/ [density of material; 2.4 g/cc] 

For an average concentration in the concrete of 1 pCi/g or 8.88E-2 Bq/cc and applying the 
conversion factor of 1 Sv = I O 5  mrem, the CEDE is about 1.35 E-4 mrem per year. 

A sum of doses from all pathways indicates that external exposure is the dominant one and that 
the inhalation and ingestion pathways are insignificant. A volumetric DCGL for Co-60 for the 
renovation scenario equivalent to 25 mrem is 31 pCi/g. 

For the building occupancy scenario, the same modeling as described above for renovation is 
used but with a 2000 hours per year exposure time rather than the 500 hours assumed for 
renovation. As illustrated above, external exposure is the dominant pathway; and the inhalation 
and ingestion pathways are insignificant. A corresponding occupancy volumetric DCGL for Co- 
60 for 25 mrem/y is 7.7 pCi/g. As this is the smaller DCGL of the two scenarios, it was selected 
for this facility. Area factors, which increase DCGL values for small contaminated areas, were 
not determined for this evaluation as all concentrations were expected to be lower than the 
DCGL. 

3.2 Development of Surface DCGLs 

NUREG-1556, Vol. 11, indicates that surface contamination surveys should be conducted for 
both removable and fixed contamination before the facilities or equipment are released from 
restricted to unrestricted use. For the potential contaminants of concern listed above, Table S5 
of NUREG-1556 provides the maximum acceptable residual levels for radionuclides used in 
Building G as indicated in Table 2. 
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Table 2. Acceptable Surface Contamination Levels 

more than 1 square 
should be derived fo 

The maximum contamination level applies to an area of not more than 
100 cm2. 
The amount of removable radioactive material per 100 cm2 of surface 

area should be determined by wiping that area with filter or soft absorbent 
paper, applying moderate pressure, and assessing the amount of 
radioactive material on the wipe with an appropriate instrument of known 
efficiency. 

Additionally, NUREG -1 556, Vol. 11, Table 11 .I. provides screening level DCGLs for H-3 and 
(20-60 based on the assumption that the fraction of removable surface contamination is equal to 
0.1. The screening values represent surface concentrations of individual radionuclides that 
would be deemed in compliance with the 25 mrem/yr unrestricted release dose limit in 10 CFR 
20.1402. For radionuclides in a mixture, the "sum of fractions" rule applies; see 10 CFR Part 
20, Appendix B, Note 4. The screening level used for Cd-109 is found in Table 5.19 of 
NUREG/CR-5512, Vol. 3. It should be noted that this NUREG also contains screening values 
used in NUREG-1556. Neither NUREG had a screening level for the Ge/Ga-68. 

Table 3. Acceptable License Termination Surface Screening Values 

!--'---* -llllll̂-ll 11.2 x 1 O8 dpm/l 00cm2 I ~ - ~ -  H-3 
~ _ _ _ _  

i Cd-l09/Ag109m x I O 5  dpm/100cm2 
I-- -- CO-60 -- b x I O 3  dr>m/100cm2 I 

- 

Table 2 values are the more conservative and were selected as DCGLs. If H-3, Cd-109, or Co- 
60 were identified in a mixture, the "sum of fractions" rule would be applied; see 10 CFR Part 
20, Appendix B, Note 4. Mixtures may be summed and compared to Table 2 above. 
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4.0 FINAL STATUS SURVEY OVERVIEW 

4.1 Survey Objectives 

The purpose of the final status survey was to demonstrate that the radiological conditions at the 
facility satisfy the NRC release criteria and therefore, the site can be released from licensing 
restrictions for future use without radiological controls. The primary objectives of the final status 
survey are to: 

0 selectlverify survey unit classification; 
0 

0 

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, if any, 
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 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, and these 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 considered non- 
impacted. 

Perform systematic and judgmental 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 as appropriate. 
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4.2 Organization and Responsibilities 

The survey was performed by Chesapeake Nuclear Services using a qualified team composed 
of technical experts and radiation safety technicians. This is the same organizational structure 
which conducted the characterization survey activities. Figure 2 shows the 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 QNQC 
program) as deemed necessary as the survey progressed. Mr. Wiblin also directed laboratory 
services for in-house analyses. 

Field measurements of radiological parameters and sample collection were under the direction 
of Mr. James Brady, NRRPT. 

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 ANSVASTM NQA-1, 
Quality Assurance Program Requirements for Nuclear Facilities (1 989). 

Mr. John P. Jacobus is the NlDA Radiation Safety Officer and observed portions of the 
survey. 

4.3 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 8.12). 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. 

4.4 Laboratory Services 

All smears were analyzed by ChesNuc personnel offsite due to the amount of natural radon 
interference at the facility. Liquid scintillation counting for H-3 was performed by RSO, Inc., of 
Laurel, MD. 
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NIH-Radiation Safety Officer 
John P. Jacobus, CHP 

Aria Environmental, Inc. 
Michele Twilley, President 

Chesapeake Nuclear Services, Inc. 
Michael Davidson, CHP, Vice President 

QA- Technical Review 

1 
Laboratory 
An a I ys i s 

Figure 2. FSS Organization Chart 
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Determine background 
levels 

Perform Measurements 

4.5 General Survey Plan 

1. Review HSA. 
2. Measure indoor beta levels on various 
materials. 
1. Perform surface scans. 
2. Perform fixed point measurements. 
3. Collect smears. 

The survey plan consisted 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) were defined and tasks (specific work assignments within a specific 
activity) were delegated to the appropriate team members. Table 4 provides a breakdown of 
activities and tasks of the FSSP. 

Table 4. Overview of Major Activities and Tasks 

1. Review radiological data from scoping and 
characterization surveys. 
2. Identify radionuclides of concern and determine 
DCGLs. 
3. Identify boundaries of survey units and classes. 
1. Determine frequency and locations of 

Evaluate contamination 
potential 

measurements to.meetcriteria. 
2. Prepare facility survey maps and work 

Establish reference system 

I Analvze samdes I I. Count smears I 

Interpret data r I 1. Convert data to standard units. I 
I 2. Calculate average levels. I 
I 3. Compare data with criteria. I 
I 1. Construct data tables. 

Prepare report 

I 4. Submit report. I 

2. Develop graphics. 
3. Prepare text. 

An example work process flow chart is shown in Figure 3. 
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Final Status Surveys 

Lab Areas Hallwavs 
Smears Smears 
Directs Directs 

100% Scans 100% Scans 

Data Inputs 
HSA, Prior Closeouts 

Yi 

Survey Area Identification 
Reference Coordinate System 

Contaminates of Concern 

1 

+ 
Data Verification and Data Acquisition 

Review DQO and Integrated Survey Design 

Actual Survey 

+ 

~~ - - "_" I I_ 

SU Passes 
Write FSSR 

% . .__I_ -I - ____ .___I__ _Î  - 

Figure 3. Work Process Flow Chart 
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5.0 SURVEY PLAN AND PROCEDURES 

5.1 FSS Data Quality Objectives 

Data Quality Objectives (DQOs) are fundamental components for planning. These were 
considered during the scoping surveys, became formal elements of the FSSP, and 
integratedhmplemented 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 materials will be located in the facility in an area that has 
similar construction materials to those being surveyed. 
The number of survey measurements and locations per survey unit will be 
determined by MARSSIM techniques. 
A response check form or instrument control log will be used to keep track of 
background counts and response checks on a daily basis during work activities. 
For beta fixed-point and scanning measurements, excluding H-3, instrument MDCs 
will be less than 2500 dpm/l00 cm2 which is 50% of the total surface activity release 
criteria for averages. 
For gamma static fixed-point and scanning measurements, excluding H-3, instrument 
MDCs will be less than 2500 dpm/100 cm2 which is 50% of the total surface activity 
release criteria for averages. 
For gamma volumetric fixed-point and scanning measurements for Co-60, instrument 
MDCs will be less than 3.9 pCi/g which is 50% of the total surface activity release 
criteria for averages. 
For smear measurements, instrument MDCs will be less than 500 dpm/100 cm2 
which is 50% of the removable activity release criteria. 
Smear measurements for H-3 will serve as a surrogate for total surface activity and 
smear measurement results will be considered as 10% of the total activity. The 
smear investigation level (IL) will be measurements >500 dpm/lOO cm2. 
A beta scan will be performed over 100% of work areas and floors within the 
laboratory, storage areas, and contiguous hallway. A gamma scan will be performed 
over 100% of work areas and floors of laboratory and storage areas with known 
gamma emitters. The scanning investigation level (IL) will be measurements > 50% 
DCGLs; excluding H-3. 
Quality control (QC) measurements will be made to evaluate instrument and operator 
precision; about 5% of fixed point measurements will be re-performed by the 
radiological engineer. Acceptability of measurements will be determined using 
guidance found in NRC Inspection Procedure 84750. 
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5.2 Instrumentation 

5.2.1 Description of Probes 

Both beta-gamma (gas flow) probes 43-68 and 43-37 and gamma probe 44-10 were used in this 
survey. Photos of the 43-68 and 44-10 are shown in Figure 4; the 43-37 is similar in 
construction to the 43-68. 

Figure 4. Ludlum Model 43-68 and 44-10 Probes 

Manufacturer data for the physical probe area of the Ludlum 43-68 probe indicates dimensions 
of 3.9"(1Ocm)H X 4.6"(11.7cm)W X 7.8"(19.8cm)L; the area used for measurements is the 
screened area of 126 cm2. Manufacturer data for the physical probe area of the Ludlum 43-37 
probe is similarly quoted as 0.8"(2cm)H X 6.3"(16cm)W X 18.3"(46.5cm)L; the area used for 
measurements is 582 cm2. 

5.2.2 Description of Instrument Calibration and Use of Check Sources 

Calibration of the Nal probe was performed in a Cs-137 gamma field as 1) response is energy 
dependent and 2) the manufacturer provides multipliers to the response to Cs-137 gamma 
energy for responses to other energies. 

For beta measurements, calibration to C-14 was performed. C-14 decays by beta emission with 
a maximum energy of 0.156 MeV and an average energy of 0.05 MeV. Use of C-14 is 
considered conservative as the C-14 average energy is considerably less than the beta energy 
for Co-60, about the same as the electron from Ag/l09m, and at least a magnitude less than the 
average positron energy from Ga-68. Instrument efficiency in the field will be better than that 
reported and results will be reported higher than actual. 
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The daily check sources used were traceable to the National Institute of Standards and 
Technology (NET). Calibration sheets and instrument use logs are filed in ChesNuc’s Field 
Notes. 

5.3 Efficiency Determinations and Minimum Detectable Concentrations 

5.3.1 Beta Static and Scan Minimum Detectable Concentrations (MDC) 

NUREG-1507 (Reference 8.6) 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, Equation 3-10, as 
modified, applies: 

3 + 4 . 6 5 g  
StaticMDC = - 

1 OOcm * 

where: 
Cb = Background count in one minute 
I ,  = Intrinsic instrument efficiency 

E, = Surface efficiency 
a = probe area in cm2 

For scanning, the time interval over an area is typically one second. The following equation is 
developed from reference NUREG-1507. 

1.38 * 604% 
60 

1 OOcm 

ScanMDC = 

where: 
1.38 = a desired performance proportions level of 0.95 for true positive results 
and a level 0.6 false positives; 
RB = Background rate in cpm; and 
110.5 = MARSSIM determined level of performance for the surveyor. 

16 



Buildina G - FSSR 

Table 5. Nominal Beta MDCs and MDCRs 

I I I 1  

43-68 Pr148454 126 373 1158 292 107 I 27 
43-37 Pr128625 582 945 399 465 Not used 

5.3.2 Gamma Static and Scan Minimum Detectable Concentrations (MDC) 

Modeling of the small area of elevated activity (using Microshield43 software) determines the net 
exposure rate produced by a radionuclide concentration at distances of 2.5 cm and 6 cm above 
the source. These positions are selected because it relates to the height of the center of the 
detector during fixed measurements and the average height of the Nal(TI) scintillation detector 
above the surface during scanning. Note that the scanning distance for this indoor scanning is 
smaller than the example provided by MARSSIM for soil scanning; this is possible as there are 
no obstructions or protrusions from the floor versus the ever present grass and sticks in soil 
monitoring. 

The factors considered in the modeling include: 

- radionuclide of interest 
- expected concentration of the radionuclide of interest 
- areal dimensions of the area of elevated activity 
- depth of the area of elevated activity 
- location of dose point Nal(TI) scintillation detector height above the surface density of material 

being surveyed 

Modeling analyses were conducted with Microshield43 software for the different areas and 
radionuclides of interest which were identified in the HSA and which have a gamma component: 
Co-60, Cd-I 09/Ag-I09m, and Ge-68/Ga-68. The objective was to determine the radionuclide 
concentration that is correlated to the minimum detectable net exposure rate for each of the 
radionuclides of interest. Results of all Microshield43 computer analyses printouts are found in 
Appendix B. 

5.3.2.1 Considerations for Co-60 

Co-60 was identified during the closeout survey conducted by the RSO. Modeling analyses 
were conducted considering a cylindrical area dimension of elevated activity of 0.25 m2 (radius 
of 28 cm), the depth of the area of elevated activity is 12 cm, the dose point is 6 cm above the 
Surface, and the density Of ConCrete iS 2.4 g/Cm3. A depth of 12 cm for activated concrete is 
considered to be appropriate for this model as this is the-depth indicated by Kimura (Reference 
8.21). 

The scan MDC for Co-60 for a 2 in. by 2 in. Nal(TI) scintillation detector is considered in detail. 
Assume that the background level is 7,100 cpm and that the desired level of performance (95% 
correct detections and 60% false positive rate) results in a d of 1.38. The scan rate of 0.25m/s 
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provides an observation interval of 2 seconds (based on a diameter of about 56 cm for the area 
of elevated activity). The MDCR surveyor may be calculated assuming a surveyor efficiency (p) 
of 0.5 as follows: 

'1) bi = (7,100 cpm) (2 sec) (1 mid60 sec)=237 counts 

2) MDCR = (1.38) (G) (60 /2)= 637 cpm 

:3) MDCRsurveyor = 637/2/05 = 900 cpm 

'The corresponding minimum detectable activity concentration is determined for this detector 
and radionuclide. Interpolation of the manufacturer's data for gamma energy versus cpm per 
pR/h of this particular 2 in. by 2 in. Nal(TI) scintillation detector yields a count-to-exposure rate 
ratio for Co-60 of 474 cpm per pR/h for the 1.173 MeV gamma and 414 cpm per pR/h for the 
1.332 MeV gamma A MicroshieldB computer run was performed to determine the exposure 
rates for a unity (1 pCi/g) concentration of Co-60 in concrete. The results are shown in Table 6. 

Table 6. Nal Scan Efficiency for Co-60 

The scan MDC is calculated by dividing the MDCR,,,,,,, (900 cpm) by the total cpm per pCi/g 
shown in the table above. The minimum scan detectable concentration for this example is 1.3 
pCi/g. 

For static measurements the MDC was estimated with the following formula: 

3 + 4.65&, 
MDC = - 

KT 

Where CB is the background count in time, T, and K is the instrument efficiency. For a 
background of 7,100 cpm for the concrete immediately under the cyclotron and a closer 
distance of 2.5 cm, a MicroshieldB computer run was performed to determine the exposure 
rates for a unity (IpCilg) concentration of Co-60 in concrete. The results are shown in Table 7. 
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1.3325 
Totals 

Table 7. Nal Static Efficiency for Co-60 

1.03 414 425 
1.95 861 

The static MDC is then calculated by applying the total cpm per pCi/g shown in the table above. 
The minimum static detectable concentration for this example is -0.5 pCilg. 

5.3.2.2 Considerations for Cd-lO9/Ag-l09m 

Similarly for Cd-IO9/Ag-l09m, a Microshield@ computer run was performed to determine the 
exposure rates from a surface with a contamination level of 5,000 dpm/lOO cm2. Interpolation of 
manufacturer data of the Nal detector was made for the results shown in the Table 8 

Table 8. Nal Efficiency for Cd-109/Ag-I09m 

A general background for most of the laboratory areas was determined to be 5,454 cpm. Using 
the formulas given above to determine the surveyor’s MDCR: 

1) biz (5454 cpm) (2 sec) (1 min/60 sec)=182 counts 

2) MDCR =(I .38) (4182 ) (60 /2)= 558 cpm 

3) MDCRsurveyor = 6 3 7 / m  = 789 cpm 

The scan MDC is calculated by dividing the MDCR,,,,,,, (789 cpm) by 0.21 cpm per 
dpm/100cm2 for a 6 cm height as determined from the above table. The minimum scan 
detectable concentration for Cd-I 09/Ag-I09m is about 3,760 dpm/l 00cm2. 
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The static MDC is determined using an efficiency of 0.32 cpm per dpm/100cm2 at a 2.5 cm 
height as determined from the above table. The minimum static detectable concentration for 
Cd-lO9/Ag-l09m is about 1,070 dpm/100cm2. 

5.3.2.3 Considerations for GelGa-68 

Similarly for Ge/Ga-68, a Microshield@ computer run was performed to determine the exposure 
rates from a surface with a contamination level of 5,000 dpm/100 cm2. Interpolation of 
manufacturer data of the Nal detector was made for the results shown in Table 9. 

Table 9. Nal Efficiency for Ge-68/Ga-68 

As before, a general background for most of the laboratory areas was determined to be 5,454 
cpm. Using the formulas given above to determine the surveyor’s MDCR: 

1) biz (5454 cpm) (2 sec) (1 mid60 sec)=182 counts 

2) MDCR =(I .38) (4182 ) (60 /2)= 558 cpm 

3, MDCRsurveyor = 6 3 7 / m  = 789 cpm 

The scan MDC is calculated by dividing the MDCR,,,,,,, (789 cpm) by 0.29 cpm per 
dpm/100cm2 for a 6 cm height as determined from the above table. The minimum scan 
detectable concentration for Ge-68/Ga-68 is about 2,720 dpm/100cm2. 

The static MDC is determined using an efficiency of 0.45 cpm per dpm/100cm2 at a 2.5 cm 
height as determined from the above table. The minimum static detectable concentration for 
Ge-68/Ga-68 is about 770 dpm/l 00cm2. 

5.4 Activity Measurements 

5.4.1 Beta Surface Activity 

A beta measurement for surface activity is performed over an area, represented by the phvsical 
surface area of the detector. To convert instrument counts to conventional surface activity units, 
the following equation is used: 
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where: 
C, = Integrated counts recorded by the instrument 
C b = Background counts recorded by the instrument 
t, = Sample counting time 

t ,  = Background counting time 

5.4.2 Gamma Surface Activity 

A gamma measurement for surface gamma activity is performed over an area, represented by 
the model area of the Nal detector. To convert instrument counts to conventional surface 
activity units, the following equation is used: 

where: 
E ~ ~ , ~ ,  = instrument total efficiency (cpm per dpm/100cm2) 

5.4.3 Gamma Volume Activity 

A gamma measurement for volume gamma activity is performed over a concrete area, 
represented by the model area of the Nal detector. To convert instrument counts to 
conventional surface activity units, the following equation is used: 

where: 
= instrument total efficiency (cpm per pCi/g) 
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5.5 Smear Analysis 

All smears were analyzed with the Ludlum 2929 for a gross determination of contamination 
levels as dpm/l00 cm2. Except for H-3, the efficiencies are acceptable, e.g., C-14 as 8%. 
Smears were then analyzed for H-3 by Radiation Services Organization, Inc, (RSO), Laurel, 
MD. RSO uses liquid scintillation counting for H-3 which permits concurrent analysis for C-14 
and P-32. 

Background and sample count times used to analyze a smear on the Ludlum 2929 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, Equation 3-1 1, 
as modified for here, applies: 

where: 
a = area of surface smear in cm2, nominally 100 cm2 

5.6 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 oU 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: 

Note that the numerator has an uncertainty associated with the 
has two efficiency terms and each of them has an uncertainty 

count rates and the denominator 
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 
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the calibration sources. The total efficiency uncertainty was determined through propagation of 
the uncertainties related to E, and E~. The uncertainty of the measurement was then determined 
through propagation of the uncertainties related to 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. 

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 (6-1 5): 

Where: 
R, = Sample count rate (cpm) 

RE = Background count rate (cpm) 

For this work, tB is the total number of one minute counts used to determine the background 
count rate is 20. This value is used for reference area counts for statidscan measurements and 
a laboratory blank is used for smears. 

The MARSSIM equation for error propagation for division or multiplication is used to calculate 
total uncertainty: 

w h e r e u = x / y  or x * y  

The following example of a typical determination of the measurement result for a smear (see 
results for sample 11, Room B201) and its related uncertainty at the 95% confidence level is 
provided. The following is given: 

C, = 60 cpm 
RE = 55.6 cpm 
t ,  = 1 min 

t ,  = 20 min 
E, = 0.552 epm/dpm 

E, = 0.25 cpm/epm 
a = 100 cm2 
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1) The total number of disintegrations is: 

dpm - 60cpm - 55.6cpm - 
1 OOcm2 (0.25epwrldprn)(O.552cpmlepm ( 100cm2 ) 

1 OOcm2 

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) modified here considering that the background sigma was determined for a 
sequence of background counts: 

60cpm 
1 min 

s, =+ + (5 .  Icpm) 

s, = 9cpm 

3) The uncertainty for the instrument efficiency was estimated at one standard 
deviation for the set of 20 measurements of the check source and corresponding 
20 measurements of the instrument background using the following approach. 

Average Co untRate - A verage Bac kgro undRat e 
4zEm issionRate &,,I = 

The standard deviation of the instrument total efficiency was about 0.013 
cpmldpm. 
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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: 

60-55.6 *i[0.013)2+( 9 )2 
0, = dPm (0.25*0.552) 0.138 60-55.6 

cTu = 65 dpm 

5) The activity will then be 32 dpm/100 cm2 and the total uncertainty for this one 
sigma formula will be about 65 dpm/l00 cm’. (Note that the count time is 
considered to have trivial variance and is assumed to be a constant.) 

Referring to MARSSIM Table 6.9, a k value of +/-I .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 65 dpm/l00 cm2 = 130 dpm/100 cm’. The final result is 32 +/- 130 apm/100 cm2. These 
values are presented for each measurement in the results with any adjustment required for the 
physical size of the probe. 

Similar equations and techniques were used for static and scanning measurements. 

5.7 Survey Pian 

5.7.1 Area Classification 

For the indicated impacted areas at the facility, the HSA suggests that classification of impacted 
areas be into two classes, based on MARSSIM definitions for Class 1 and 3. 

0 Class 1 areas are impacted areas that, prior to remediation, had concentrations of 
residual radioactivity above the DCGL. Remediated areas were Class 1 and Rooms 
214 and 214A were identified as such. 

0 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 were identified in this category. No Class 2 areas were identified at this 
facility. 

0 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. The hallway and rooms of use other than B214 and B214A 
were considered in this category. 
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0 Non-impacted areas: For this facility, the HSA concludes that potentially impacted 
areas do not include any other floors or areas as radioactive material was used 
exclusively in the basement. 

5.7.2 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 10. Suggested Area Limits for Survey Units 

For this survey, each individual laboratory and the hallway were treated as individual survey 
units. Both Class 1 areas were under 100 m2 in floor area and the remainder of the survey units 
were less than I000 m2 each. 

5.7.3 Surface Scans 

As Cd-l09/Ag-I09m contamination was discovered during the HSA in Room B214, it was 
prudent to perform a 100% beta-gamma scan on all work counters, floors, inside fume hoods, 
and sink areas. Additionally, 100% gamma scans were performed on all work counters, floors, 
inside fume hoods, and sink areas in rooms B205, B210, B214, and B214A as material 
identified with these rooms have a gamma decay component. 

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 beta contamination 
detectors, scanning at much less than one detector width per second was required to ensure 
that the scan MDC met the project DQOs. For the Nal scan surveys, the speed was set for a 2 
second observation interval. Both speeds ensure a sufficiently low MDC as discussed earlier to 
meet DQOs. 

5.7.4 Background Materials 

The background or reference materials were chosen due to their similarity in construction 
materials, construction date, and absence of any history of storing or handling radioactive 
materials. 
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For comparability of results, survey measurements were collected from the reference material 
areas using similar instruments and survey techniques employed in the survey unit areas. Each 
background reference material was surveyed using 20 random statickcan measurements. 

5.7.5 Determining the Number of Survey Points 

The following technique is used to determine the number of samples required. The number of 
survey points as estimated may be increased, but MARSSIM suggests the value should be 
conservative until all actual values are known. A review was made post-survey to determine if 
more samples were required but conservatism is also 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 (a and p respectively) at 0.05. 

The "relative shift" ( A h )  is the ratio involving the concentration to be measured (A) relative to the 
expected variability in that concentration sigma (o), and can be thought of as an expression of 
the resolution of the measurements. The sigma (0) is selected from the larger of that found in 
the survey unit or the reference area. The shift (A) 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. 

As decontamination efforts were on-going during the HSA with FSS activities to follow 
immediately, a conservative approach to the required number of samples was used. 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 or the mean of any scoping/characterization surveys. All of this is summarized in the 
following formulas: 

A DCGL - 0.5 * DCGL - - - 
0- 0- 

A 
- 1.7 
0- 
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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 during the FSS. The low 
level of contaminant 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 a and p 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. By selecting 15 as the target number of 
sample locations in each survey unit, the probability of not obtaining sufficient data obviously 
diminishes. However, the shape of the cyclotron unit required 16 data points to complete the 
grid pattern. 

5.7.6 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 were used in the measurement of the survey units 
for the FSS. SAE units (feet and inches) were used for measuring the survey units. Visual aids 
such as chalk or removable tape were used to mark survey point locations within the survey 
unit. 

Reference material 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 material and Class 3 survey points were randomly selected. 

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 Class 1 Survey Units had a randomly selected starting point. Once 
the initial randomly selected survey point was determined, the remaining points were mapped 
on the survey map using a systematic triangular grid pattern. 

Survey unit maps are provided in Appendix A. These show the survey points with their (X, Y) 
coordinates for the Class 1 survey units. Class 3 survey unit maps were deemed to be of 
sufficient clarity that coordinates were not shown. 
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5.7.7 Surface Activity Measurements 

Each survey unit and the reference area were initially designed to have a minimum of 15 
randomly located survey points. All survey units received a 100% beta scan on work surfaces, 
floors, fume hoods, and sinks. A smear was performed at each survey point and on selected 
drains, sinks, or HVAC vents. 

Direct Measurements 

Direct measurements of surface activity were performed at selected locations using 
instrumentation listed in Table 5. Measurements were conducted by integrating counts over a 1 
minute period. 

Removable Contamination Measurements 

A standardized method for smear testing of a relatively uniform area was used to aid in 
comparing contamination at different times and places. A smear taken from an area of about 
100 cm2 is deemed acceptable to indicate levels of removable contamination. 
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6.0 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/lOO cm2 for surface contamination 
Name of surveyor, sampler, or analyst 
Instrument specifications and calibration date 
Minimum detectable concentrations or activity 
Name of person reviewing results 
Other relevant information 

Per NUREG-1757, V01.2, the survey results in Appendix A for each survey unit include the 
following: 

0 the number of samples taken for the survey unit; 
0 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 1 survey units, 
and random locations for Class 3 survey units, and (b) discussion of unique material 
features and remedial actions; 
the measured sample concentrations, in units that are comparable to the DCGLs; 
the statistical evaluation of the measured concentrations. 

0 

0 

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. 
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6.1 Background Material Results 

Table 11 summarizes the results of the measurements for the reference materials with the three 
types of instruments used. The survey code is presented as a guide to the data sheets found in 
Appendix A. 

Table 11. Summary of Reference Material Static Measurements 

6.2 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 A. Drawings and coordinates are provided in Appendix A. 

0 The highest average and maximum beta static measurements were 11 19 and 2000 
dpm/100cm2 which are 22% and 13% of the respective DCGLs of 5000 dpm/100cm2 and 
15000 dpm/l 00cm2; respectively. 

0 The highest average and maximum beta scan measurements were 1164 and 2270 
dpm/l 00cm2 which are 23% and 15% of the respective DCGLs of 5000 dpm/l 00cm2 and 
15000 dpm/l 00cm2; respectively. 

0 The highest average and maximum beta smear measurements were 30 and 221 
dpm/100cm2 which are 3% and 22% of the DCGL of 1000 dpm/100cm2. The highest H- 
3 result was I I dpm/l 00cm2 which is about I % of the acceptable surface contamination 
levels. 

0 The highest average and maximum gamma static surface measurements were 0 and 
800 dpm/l 00cm2 which are 0% and 5% of the respective DCGLs of 5000 dpm/l 00cm2 
and 15000 dpm/l 00cm2; respectively. 

0 The highest average and maximum gamma scan surface measurements were 0 and 
2216 dpm/100cm2 which are 0% and 14% of the respective DCGLs of 5000 dpm/100cm2 
and 15000 dpm/l 00cm2; respectively. 
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0 The average and maximum gamma static volumetric measurements were 0.0 and 2.7 
pCi/g which are 0% and 35% of the DCGL of 7.8 pCi/g; respectively. 

The average and maximum gamma scan volumetric measurements were 0.4 and 3.5 
pCi/g which are 5% and 45% of the DCGL of 7.8 pCi/g; respectively. 

Table 12. Summary of Beta Static Measurements* 

* Reference material background averages have been subtracted. 

Table 13. Summary of Beta Scan Measurements* 

* Reference material background averages have been subtracted. 
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Table 14. Summary of Gross Beta Smear Measurements* 

B205 89 45 
B206 97 59 ““1 

B214A 
Hall 15 126 67 
*Only instrument background has been subtracted. 

Table 15. Summary of H-3 Smear Results 

The laboratory report is found at the end of Appendix A. The report lines listed in the table 
correspond to that report; values are found in the “DPMI” column. 
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Table 16. Summary of Gamma Static Measurements* 0 

B210 
B214 

15 720 <O 1088 
15 <o <O 1372 

* Reference material background averages have been subtracted. 

B214A I Co-60 I 0.4 

Table 17. Summary of Gamma Scan Measurements* 

3.5 

I B214 I Cd-109 I <O I 827 I 

* Reference material background averages have been subtracted. 

6.3 Results of Miscellaneous 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. 

Guidance found in NRC Inspection Procedure 84750 was used to determine data quality and if ratios 
could not be determined, review and follow-up actions was per that document. Professional 
judgment was used for sample results that are negative or less than MDC. The following NRC 
guidance is presented: 

0 Divide the first result for each sample by its associated uncertainty to obtain the 
resolution. (Note: For purposes of this plan, the uncertainty is defined as the 
relative standard deviation, one sigma, of the lab results as calculated from 
counting statistics.) 
Divide each first result by the corresponding second result to obtain the ratio 
(First resultkecond result). 
The measurements are in agreement if the value of the ratio falls within the limits 
shown in the following table for the corresponding resolution. 

0 
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Table 18. Criteria for Accepting the Measurement* 

Resolution 
e4 
4-7 
8-1 5 
16-50 
5 1-200 
>200 

Ratio 

0.5-2 .O 
0.6-1.66 
0.75-1.33 
0.80-1.25 
0.85-1.18 

A beta static measurement was selected for quality control comparison from each survey unit. 
The results are summarized in the tables below. Drawings and locations are provided in 
Appendix A. Required ratios were not given by the NRC for resolutions <4 which includes 
negative values, very low values, and most below the MDC; these are deemed acceptable as 
both the first and second results are low. Three comparisons had resolution >4 and the actual 
ratios were within the range of the required ratios. All duplicate measurement results were 
acceptable. 

B201 
B202 

Table 19. Comparison of Duplicate Sample Measurements 

10 280 255 490 1 0.57 None 
8 -100 245 600 0 -0.17 None 

6.4 Review of Individual Survey Units 

Each individual survey unit meets the release criteria. The following paragraphs present a 
summary of the fixed, scans and smears for each survey unit. Often the results are zero or less 
than zero which is normal for measurements at or near background levels. 

6.4.1 Room B201, the Micro PET 

Results for the beta static average, maximum, and the maximum removable surface 
contamination levels were 704, 1630, and 80 dpm/l00 cm2, respectively. The average and 
highest beta scan results were 231 and 1757 dpm/100 cm2, respectively. The average and 
maximum H-3 smear results were 0 and 8 dpm/l00 cm2, respectively. These values are below 
the acceptable surface contamination DCGLs. 
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6.4.2 Room B202, the Wet Lab 

Results for the beta static average, maximum, and the maximum removable surface 
contamination levels were 335, 980, and 90 dpm/l00 cm2, respectively. The average and 
highest beta scan results were e0 and 852 dpm/100 cm2, respectively. The average and 
maximum H-3 smear results were 1 and 7 dpm/l00 cm2, respectively. These values are below 
the acceptable surface contamination DCGLs. 

6.4.3 Room B205, the Gantry 

Results for the beta static average, maximum, and the maximum removable surface 
contamination levels were 907, 1760, and 100 dpm/lOO cm2, respectively. The average and 
highest beta scan results were e0 and 1268 dpm/l00 cm2, respectively. Results for the gamma 
static average and maximum surface contamination levels were e0 and 740 dpm/100 cm2, 
respectively. The highest gamma scan result was 2126 dpm/l00 cm2. The average and 
maximum H-3 smear results were 1 and 11 dpm/100 cm2, respectively. These values are below 
the acceptable surface contamination DCGLs. 

6.4.4 Room B206, Prep Lab 2 

Results for the beta static average, maximum, and the maximum removable surface 
contamination levels were 547, 1500, and 80 dpm/100 cm2, respectively. The average and 
highest beta scan results were e0 and 948 dpm/100 cm2, respectively. The average and 
maximum H-3 smear results were 0 and 6 dpm/l00 cm2, respectively. These values are below 
the acceptable surface contamination DCGLs. 

6.4.5 Room B210, Prep Lab 1 

Results for the beta static average, maximum, and the maximum removable surface 
contamination levels were 224, 740, and 200 dpm/l00 cm2, respectively. The average and 
highest beta scan results were e0 and 1071 dpm/l00 cm2, respectively. Results for the gamma 
static average and maximum surface contamination levels were e0 and 650 dpm/lOO cm2, 
respectively. The highest gamma scan result was e0 dpm/100 cm2. The average and 
maximum H-3 smear results were 1 and 5 dpm/100 cm2, respectively. These values are below 
the acceptable surface contamination DCGLs. 

6.4.6 Room B214, Hot Chemistry 

Results for the beta static average, maximum and the maximum removable surface 
contamination levels were eo, 410, and 100 dpm/l00 cm2, respectively. The average and 
highest beta scan results were e0 and 737 dpm/100 cm2, respectively. Results for the gamma 
static average and maximum surface contamination levels were both e0 dpm/100 cm2, 
respectively. The highest gamma scan result was 827 dpm/100 cm2. The average and 
maximum H-3 smear results were e0 and 7 dpm/lOO cm2, respectively. These values are below 
the acceptable surface contamination DCGLs. 

6.4.7 Room B214A, the Cyclotron Room 

Results for the static average, maximum and the maximum removable surface contamination 
levels were 559, 1210, and 90 dpm/100 cm2, respectively. The average and highest beta scan 
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results were 1076 and 1764 dpm/lOO cm2, respectively. The average and maximum H-3 smear 
results were <O and 6 dpm/l00 cm2, respectively. Results for the gamma static average and 
maximum volumetric contamination levels were 0.3 and 2.4 pCi/g, respectively. The highest 
gamma scan result was 3.2 pCi/g. These values are below the acceptable surface and 
volumetric contamination DCGLs. 

6.4.8 The Hallway 

Results for the beta static average, maximum, and the maximum removable surface 
contamination levels were 121 9, 2000, and 1 10 dpm/lOO cm2, respectively. The highest beta 
scan result was 948 dpm/100 cm2. The average and maximum H-3 smear results were <O and 
4 dpm/lOO cm2, respectively. These values are below the acceptable surface contamination 
DCGLs. 
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7.0 CONCLUSIONS 

The survey conducted by the NIH-NIDA RSO reported detectable levels of Co-60 in the floor of 
the cyclotron Room 6214A. As the activity was reported as below regulatory dose concerns, 
the area had been released prior to the HSA. FSS results for residual contamination levels 
confirm that only a small fraction of the DCGL remains. 

The cyclotron was used to produce short-lived radionuclides for studies and research, including 
C-11, 0-15, and F-18, which, by nature of radioactive half-life, no longer pose a residual 
contamination issue. However, the process also created Cd-109, which was identified as a 
contaminant in Room 6214 during the HSA. The materials contaminated with Cd-109 were 
removed during the conduct of the HSA; surface areas were decontaminated by the radiation 
safety staff. FSS results of Room 6214 indicate that decontamination efforts were successful. 

Tritium (H-3) was the only radionuclide of concern which required a special analysis by liquid 
scintillation counting of smears. For the entire survey, the highest H-3 contamination level 
identified was 11 dpm/lOOcm2. H-3 is known to be readily removable and levels identified here 
are extremely small compared to today's acceptable license termination surface screening 
values of 1.2 x 1 O8 dpm/l 00cm2 

All DQOs for the survey were met and results of the duplicate measurement program were 
acceptable. The residual contamination levels for each survey unit were a small fraction of the 
DCGL and the site is recommended for unrestricted release. 
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Room: B201 Micro Pet Date: 7 / 26 / 2008 

El  

1101 

STATIC & sI\IEAR 
LocATloNs 

c] DQO Location 

A 16 Bias Sink Smear 
17 Room Exhaust Duct 

No Scale 0 

Survey Instruments 

43-68 PR 148454 Statics /Scans 
43-37 PR 128625 Statics /Scans 

2350-1 # 80496 

Surveyor: James Brady I Sr HPT 
Reviewer: Claude Wiblin I CHP 
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Summary of Beta Static Measurements 

Survey Unit: 6201 
Survey Date: 7/26/2008 

Net (dpm1100 cm2) 
Uncertainty 
@ 95% CL 

Activity Gross NCPM 
(counts) NCPM Uncertainty 

Location 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

360 
338 
31 0 
360 
362 
291 
306 
303 
293 
309 
221 
342 
378 
301 

85 
63 
35 
85 
87 
16 
31 
28 
18 
34 
-54 
67 
103 
26 

18 
18 
17 
18 
19 
16 
17 
17 
17 
17 
14 
18 
19 
17 

1340 
990 
550 
1340 
1370 
250 
490 
440 
280 
530 

1060 
1630 
41 0 

-860 

Maximum: 1630 
Average: 704 
Std Dev: 622 

570 
560 
530 
570 
580 
51 0 
530 
520 
51 0 
530 
440 
560 
590 
520 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: SL 

Instrument: L2350-1 80496 Material Background: 275 cpm 
Detector: 43-68 148454 Background Sigma: 16 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
M DC: 1273 dpm/lOO cm2 

Surveyor: James Brady, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Summary of Smear Measurements 

Survey Unit: B201 Survey Date: 7/26/2008 
Analysis Date: 8/7/2008 

Net (dDmll00 cm2) 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

56 
56 
54 
55 
49 
55 
61 
61 
69 
60 
50 
57 
55 
52 
49 
51 

0 
0 
-2 
-1 
-7 
-1 
5 
5 
13 
4 
-6 
1 
-1 
-4 
-7 
-5 

9 
9 
9 
9 
9 
9 
9 
9 
9 
10 
9 
9 
9 
9 
9 
9 
9 

-4 
3 
3 

-1 1 
-4 

-47 
-4 
39 
39 
97 
32 
-40 
11 
-4 
-26 
-47 
-33 

130 
130 
130 
130 
130 
130 
130 
140 
140 
140 
130 
130 
130 
130 
130 
130 
130 

Maximum: 97 

Std Dev: 37 
Average: 0 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 
Detector 44-10-1 PR181905 

RB 55.6 cpm ES 0.25 epm/dpm 

OB 5.1 cpm Ei 0.55 cpm/epm 

T S  I m  OE 0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Biased Smear Locatron: 
16 - Inside Sink A 17- Inside Sink 

Survey Instruments 

43-68 PR 148454 Statics /Scans 
43-37 PR 128625 Statics IScans 

2350-1 # 80496 

No Scale 0 

Surveyor: James Brady / Sr HPT 
Reviewer: Claude Wiblin 1 CHP 



Appendix A 

Summary of Beta Static Measurements 

Survey Unit: B202 
Survey Date: 7/26/2008 

Jet (dpm 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

301 
332 
325 
331 
31 5 
294 
31 1 
269 
289 
316 
337 
306 
298 
202 
220 

26 
57 
50 
56 
40 
19 
36 
-6 
14 
41 
62 
31 
23 
-73 
-55 

00 cm21 
Uncertainty 
@ 95% CL 1 - - --- - -- I 

17 41 0 520 
18 
17 
18 
17 
17 
17 
16 
16 
17 
18 
17 
17 
14 
14 

Maxim um : 
Average: 
Std Dev: 

900 
790 
880 
630 
300 
570 
-1 00 
220 
640 
980 
490 
360 

-1 170 
-880 

980 
335 
624 

550 
540 
550 
530 
520 
530 
490 
51 0 
540 
550 
530 
520 
420 
440 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: SL 

Instrument: L2350-1 80496 Material Background: 275 cpm 
Detector: 43-68 148454 Background Sigma: 16 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1273 dpm/lOO cm2 

Surveyor: James Brady, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix A 

Summary of Smear Measurements 

Survey Unit: B202 Survey Date: 7/26/2008 
Analysis Date: 8/7/2008 

Net (dDm1100 cm2) 
Gross - ._ - 

(counts) NCPM *1 Location Uncertainty @ 
95% CL 

Activity NCPM .. 

I 57 -1 9 -6 110 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

64 
60 
69 
68 
49 
66 
57 
60 
70 
59 
56 
54 
64 
49 
72 
65 

6 
2 
I 1  
10 
-9 
8 
-1 
2 
12 
1 
-2 
-4 
6 
-9 
14 
7 

10 
10 
10 
10 
9 
10 
9 
10 
10 
10 
9 
9 
10 
9 
10 
10 

33 
11 
61 
56 
-50 
45 
-6 
11 
67 
6 

-1 1 
-22 
33 
-50 
78 
39 

110 
110 
110 
110 
100 
110 
110 
110 
110 
110 
100 
100 
110 
100 
110 
110 

Maximum: 78 
Average: 17 
Std Dev: 39 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 
Detector 43-1 0-1 PR229364 

R B  58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.71 8 cpm/epm 

T S  l m  0, 0.001 6 cpm/dpm 

T B  20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Final Status Closeout Survey for G Building 
Johns Hopkins Bayview Campus Appendix A 

Room: B205 Gantry 
(Scanning Room) Date: 7 / 26 / 2008 

n 

I 1121 
2 1 . 6 ' - / '  

Note: Smear And Static Reading 14 were taken 
inside the room exhaust duct 

STATIC & SMEAR 
LOCATIONS 

Survey Instruments 

43-68 PR 148454 Statics /Scans 
43-37 PR 128625 Statics /Scans 

2350-1 # 80496 

No Scale 0 

Surveyor: James Brady / Sr HPT 
Reviewer: Claude Wiblin / CHP 

A-9 



Appendix A 

Summary of Beta Static Measurements 

Survey Unit: B205 
Survey Date: 7/26/2008 

Net (dpmll00 cm2) 
Gross NCPM Uncertainty 

Activity @ 95% CL (counts) NCPM Uncertainty 
Location 

1 338 63 18 990 560 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

301 
331 
386 
334 
32 1 
36 1 
372 
330 
364 
31 6 
334 
269 
338 
293 

26 
56 
111 
59 
46 
86 
97 
55 
89 
41 
59 
-6 
63 
l a  

17 
18 
19 
18 
17 
18 
19 
18 
19 
17 
18 
16 
18 
17 

Maximum: 
Average: 
Std Dev: 

410 
880 
1760 
930 
720 
1360 
1530 
870 
1410 
640 
930 
-1 00 
990 
280 

1760 
907 
489 

520 
550 
600 
550 
540 
580 
580 
550 
580 
540 
550 
490 
560 
51 0 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: SL 

Instrument: L2350-1 80496 Material Background: 275 cpm 
Detector: 43-68 148454 Background Sigma: 16 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1273 dpm/lOO cm2 

Surveyor: James Brady, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix A 

Summary of Smear Measurements 

Survey Unit: B205 Survey Date: 7/26/2008 
Analysis Date: 8/7/20 0 8 

Net (domll00 cm’) 
Uncertainty @ 

95% CL 
Gross Activity Location (counts) NCPM *1 u NCPM 

1 55 -3 9 -1 7 100 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

56 
58 
66 
74 
50 
51 
47 
57 
71 
56 
53 
65 
49 
60 
52 
60 
59 
74 
51 

-2 
0 
8 
16 
-8 
-7 

-1 1 
-1 
13 
-2 
-5 
7 
-9 
2 
-6 
2 
1 
16 
-7 

9 
10 
10 
I O  
9 
9 
9 
9 
10 
9 
9 

I O  
9 
10 
9 
10 
10 
10 
9 

-1 1 
0 

45 
89 
-45 
-39 
-6 1 
-6 
72 
-1 1 
-28 
39 
-50 
11 
-33 
11 
6 
89 
-39 

100 
110 
110 
120 
100 
100 
100 
110 
110 
100 
100 
110 
100 
110 
100 
110 
110 
120 
100 

Maximum: 89 
Average: 1 
Std Dev: 45 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 
Detector 43-10-1 PR229364 

R B  58.0 cpm ES 0.25 epmldpm 

O B  5.7 cpm Ei 0.71 8 cpm/epm 

TS I m  0, 0.001 6 cpm/dpm 

TB 20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix A 

Summary of Direct Gamma 

Survey Unit: B205 Survey Date: 8/26/2008 

Net IdDmll00 cm21 

Uncertainty 
@ 95% CL *' Activity 

Gross Location 
(counts) NCPM NCPM 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

5114 -340 194 -750 860 
4990 -464 193 

14 195 
-350 194 
-912 192 
-1562 191 
363 195 
-253 194 

-1 004 192 
103 195 
-768 193 

-1172 192 
-230 194 
-33 1 194 
-572 193 

Maxim um : 
Average : 
Std Dev: 

-1 030 
30 

-770 
-2020 
-3460 
800 
-560 
-2230 
230 

-1700 
-2600 
-51 0 
-730 

-1270 

800 

1134 
-1 105 

860 
860 
860 
850 
840 
870 
860 
850 
860 
850 
850 
860 
860 
860 

InstrumentData and Analysis Parameters 
Analysis Unit 2929 SN176108 
Detector 44-1 0 PR186963 

RB 5454 cpm Radionuclide Ge-68 
CJB 180 cpm &total 0.45 cpm/dpm/100cm2 

TS I m  
TB 20 m MDC 767 dpm/l 00cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Final Status Closeout Survey for G Building 
Johns Hopkins Bayview Campus Appendix A 

Room: B206 Prep Lab 2 Date: 7 / 26 12008 

Static and Smear Locations: 

DQO 

U 

El 
1 

1 10.1' Fky---- 

Note: Smear and Static Reading 
15 were taken inside room sink 

Biased Smear Location 16 
Was Taken Inside Room 

Exhaust Duct 

Survey Instruments 

43-68 PR 148454 Statics /Scans 
43-37 PR 128625 Statics /Scans 

2350-1 # 80496 

~ o s c a l e  0 

Surveyor: James Brady I Sr HPT 
Reviewer: Claude Wiblin I CHP 
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Appendix A 

Summary of Beta Static Measurements 

Survey Unit: B206 
Survey Date: 7/26/2008 

Net (dpmll00 cm2) 
Gross NCPM Uncertainty 

Location (counts) NCPM Uncertainty Activity @ 95% CL 

1 32 1 46 17 720 540 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

301 
334 
328 
294 
300 
370 
290 
332 
333 
324 
345 
327 
250 
200 

26 
59 
53 
19 
25 
95 
15 
57 
58 
49 
70 
52 
-25 
-75 

17 
18 
18 
17 
17 
19 
16 
18 
18 
17 
18 
18 
15 
13 

41 0 
930 
830 
300 
390 
1500 
230 
900 
91 0 
770 
1100 
820 
-400 
-1 200 

520 
550 
550 
520 
520 
580 
51 0 
550 
550 
540 
560 
550 
470 
420 

Maximum: 1500 

Std Dev: 655 
Average: 547 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: SL 

Instrument: L2350-1 80496 Material Background: 275 cpm 
Detector: 43-68 148454 Background Sigma: 16 cpm 

Probe Area: 126 cm2 Sample Analysis Time: I min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1273 dpm/lOO cm2 

Surveyor: James Brady, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix A 

Summary of Smear Measurements 

Survey Unit: B206 Survey Date: 7/26/2008 
Analysis Date: 8/7/20 0 8 

Net (dpmll00 cm2) 
Uncertainty @ 

95% CL Activity Gross 
(counts) NCPM *1 (J NCPM Location 

1 68 12 10 90 140 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

43 
62 
57 
48 
65 
56 
52 
61 
59 
57 
44 
52 
51 
67 
69 

-13 
6 
1 
-8 
9 
0 
-4 
5 
3 
1 

-1 2 
-4 
-5 
11 
13 

8 
9 
9 
9 
10 
9 
9 
9 
9 
9 
8 
9 
9 
10 
10 

-91 
47 
11 
-55 
68 
3 

-26 
39 
25 
11 
-84 
-26 
-33 
83 
97 

120 
140 
130 
120 
140 
130 
130 
140 
130 
130 
120 
130 
130 
140 
140 

Maximum: 97 
Average: 10 
Std Dev: 59 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN 1761 08 
Detector 44-10-1 PR181905 

R B  55.6 cpm ES 0.25 epm/dpm 

OB 5.1 cpm Ei 0.55 cpm/epm 

TS I m  0, 0.0012 cpm/dpm 

20 m MDC 204 dpm T B  

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix A Final Status Closeout Survey for G Building 
Johns Hopkins Bayview Campus 

Room: B210 Prep Lab 1 Date: 7 / 29 / 2008 

6 
I x ^  

5 -  

E l  

A 
El  

r 
n 

I 

itatic and Smear Locations: 

0 DQO 

Bias Smc ar 
16 Sink Sn ear, 
17 Overhilad A Exhaust SI near 

Survey Instrumens 

43-68 PR 148454 Statics /Scans 
43-37 PR 128625 Static$. /Scans 

2350-1 # 80496 

Surveyor: James Brady I Sr HPT 
Reviewer: Claude Wiblin I CHP 
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Appendix A 

Summary of Beta Static Measurements 

Survey Unit: B210 
Survey Date: 7/26/2008 

Net (dDmll00 cm2) 
U nce rtai n ty 
@ 95% CL 

Activity Gross NCPM 
(counts) NCPM Uncertainty 

Location 

1 212 -63 14 -1 01 0 430 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

322 
24 1 
250 
312 
259 
281 
306 
31 0 
302 
298 
322 
307 
31 2 
308 

47 
-34 
-25 
37 
-1 6 
6 
31 
35 
27 
23 
47 
32 
37 
33 

17 
15 
15 
17 
15 
16 
17 
17 
17 
17 
17 
17 
17 
17 

74 0 
-550 
-400 
580 
-260 
90 

490 
550 
420 
360 
74 0 
500 
580 
520 

540 
460 
470 
530 
480 
500 
530 
530 
520 
520 
540 
530 
530 
530 

Maximum: 740 
Average: 223 
Std Dev: 531 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: SL 

Instrument: L2350-1 80496 Material Background: 275 cpm 
Detector: 43-68 148454 Background Sigma: 16 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

0.0004 epm/dpm Tota I Efficiency U n ce rtai n ty : 
M DC: 1273 dpm/l 00 cm2 

Surveyor: James Brady, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix A 

Summary of Smear Measurements 

Survey Unit: 8210 Survey Date: 7/26/2008 
Analysis Date: 81712 00 8 

Net (dpmll00 cmZ) 
Gross Uncertainty @ 

95% CL Activity (counts) NCPM *I Q NCPM 
Location 

1 63 7 9 54 140 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

51 -5 
52 -4 
60 4 
58 2 
55 -1 
86 30 
49 -7 
56 0 
57 1 
69 13 
59 3 
63 7 
62 6 

64 8 
61 5 

50 -6 

9 
9 
9 
9 
9 
11 
9 
9 
9 
10 
9 
9 
9 
9 
9 
9 

-33 
-26 
32 
18 
-4 

22 1 
-47 
3 
11 
97 
25 
54 
47 
-40 
61 
39 

130 
130 
130 
130 
130 
150 
130 
130 
130 
140 
130 
140 
140 
130 
140 
140 

Maximum: 221 
Average: 30 
Std Dev: 63 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 
Detector 44-1 0-1 PR181905 

R B  55.6 cpm ES 0.25 epm/dpm 

O B  5.1 cpm Ei 0.55 cpm/epm 

TS I m  0, 0.0012 cpm/dpm 

TB 20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix A 

Summary of Direct Gamma 

Survey Unit: B210 Survey Date: 8/26/2008 

Net ldDm1100 cm’) 

Gross Uncertainty 
@ 95% CL 

Location Activity 
(counts) NCPM +I U NCPM 

5320 -134 1 94 -300 860 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

481 1 
4438 
4096 
4287 
3881 
4638 
4924 
5020 
5777 
4690 
4374 
5178 
4740 
4981 

-643 193 
-1016 192 
-1358 191 
-1 167 192 
-1573 190 
-816 192 
-530 193 
-434 193 
323 195 
-764 193 
-1 080 192 
-276 194 
-714 193 
-473 193 

Maximum: 
Average: 
Std Dev: 

-1420 
-2250 
-301 0 
-2590 
-3480 
-1810 
-1 170 
-960 
720 

-1 690 
-2390 
-61 0 
-1 580 
-1 050 

720 

1088 
-1 573 

850 
850 
850 
850 
840 
850 
860 
860 
870 
850 
850 
860 
850 
860 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 
Detector 44-1 0 PR186963 

RB 5454 cpm Radionuclide Ge-68 
(JB 180 cpm Etotal 0.45 cpm/dpm/l 00cm2 

TS I m  
TB 20 m MDC 767 dpm/l 00cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Final Status Closeout Survey for G Building 
Johns Hopkins Bayview Campus Appendix A 

Room: B214 Hot Chemistry Date: 7 126 I2008 

t I I I 

1 

Static and Smear Locations: 

DQO 

Bias Smear 16 Inside Sink, Lo 17 Inside Fume Hood 

Note: See next page for grid coordinates 
and instrument data 

A-20 
Surveyor: James Brady I Sr HPT 
Reviewer: Claude Wiblin I CHP 



Appendix A 

N X  Y 
1 4 2 
2 075 1.5 
3 725  1.5 
4 1375 1.5 

6 4 7 
7 10.5 7 
8 17 7 

Final Status Closeout Survey for G Building 
Johns Hopkins Bayview Campus 

N X  Y 
9 0.75 12.7 

I O ’  7.25 12.7 
11 13.75 12.7 
12 20.25 12.7 
13 4 18.25 
14 10.5 18.25 
15 17 18.25 

Room: B214 Hot Chemistry Date: 7 126 12008 

Survey Instruments 

43-68 PR 148454 Statics /Scans 
43-37 PR 128625 Statics /Scans 

2350-1 # 80496 

Grid Coordinates (feet) 

Point one is on individual grid. 
Points 2-1 5 are on different grid. 

Point 3 was random start. 

A-2 1 



Appendix A 

Summary of Beta Static Measurements 

Survey Unit: B214 
Survey Date: 7/26/2008 

Net (dpm1100 cm21 
Gross NCPM Uncertainty 

Location (counts) NCPM Uncertainty Activity @ 95% CL 

1 255 -2 0 15 -320 480 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

301 
248 
256 
289 
228 
248 
251 
300 
267 
276 
258 
293 
187 
141 

26 
-27 
-1 9 
14 

-47 
-27 
-24 
25 
-8 
1 

-1 7 
18 
-88 

-1 34 

17 
15 
15 
16 
14 
15 
15 
17 
16 
16 
15 
17 
13 
11 

41 0 
-430 
-310 
220 
-750 
-430 
-390 
390 
-1 30 
10 

-280 
280 

-1 400 
-21 30 

520 
470 
480 
51 0 
450 
470 
470 
520 
490 
500 
480 
51 0 
400 
340 

Maximum: 410 

Std Dev: 680 
Average: -351 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: SL 

Instrument: L2350-1 80496 Material Background: 275 cpm 
Detector: 43-68 148454 Background Sigma: 16 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
M DC: 1273 dpm/l 00 cm2 

Surveyor: James Brady, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 

A-22 



Appendix A 

Summary of Smear Measurements 

Survey Unit: B214 Survey Date: 7/28/2008 
Analysis Date: 8/7/2008 

Net (dpmll00 cm2) 
Uncertainty @ 

95% CL Activity Gross 
Location (counts) NCPM *I Q NCPM 

I 59 1 10 6 110 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

55 
63 
61 
56 
73 
55 
56 
72 
60 
71 
66 
64 
64 
66 

-3 
5 
3 
-2 
15 
-3 
-2 
14 
2 
13 
8 
6 
6 
8 

9 
10 
10 
9 
10 
9 
9 
10 
1Q 
10 
I O  
I O  
10 
10 

-1 7 
28 
17 
-1 1 
84 
-1 7 
-1 1 
78 
11 
72 
45 
33 
33 
45 

100 
110 
110 
100 
110 
100 
100 
110 
110 
110 
110 
110 
110 
110 

Maximum: 84 
Average: 26 
Std Dev: 34 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 
Detector 43-1 0-1 PR229364 

R B  58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.718 cpm/epm 

T S  I m  0, 0.0016 cpm/dpm 

T B  20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix A 

Summary of Direct Gamma 

Survey Unit: B214 Survey Date: 7/26/2008 

Net (dom/100 cm21 
Gross Uncertainty @ 

Location (counts) NCPM +I (JNCPM Activity 95y- CL 

1 4822 -632 193 -1 950 1190 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

4956 
4984 
5446 
501 9 
4755 
481 1 
4845 
4857 
4969 
4867 
4296 
4458 
3932 
371 6 

-498 193 
-470 193 

-8 195 
-435 193 
-699 193 
-643 193 
-609 193 
-597 193 
-485 193 
-587 193 

-1 158 192 
-996 192 

-1522 191 
-1 738 190 

-1 540 
- 1450 

-20 
-1 340 
-2160 
-1990 
-1880 
-,I 840 
-1 500 
-1810 
-3580 
-3080 
-4700 
-5370 

1190 
1190 
1200 
1190 
1190 
1190 
1190 
1190 
1190 
1190 
1180 
1190 
1180 
1170 

Maximum: -20 
Average: -2281 
Std Dev: 1372 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 
Detector 44-1 0 PR186963 

R B  5454 cpm Radionuclide Cd-I 09 
(JB 180 cpm &total 0.32 cpm/dpm/100cm2 

T S  I m  
TB 20 m MDC 1070 dpm/l 00cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Final Status Closeout Survey for G Building 
Johns Hopkins Bayview Campus Appendix A 

Room: B214A Cyclotron Room Date: 7 / 29 /2008 

6' 

U U 

2 5 ' 1  

Static and Smear Locations: 

Bias Smear 17 & 18 taken 
inside floor drain, 19 taken 
inside room exhaust duct A 

Note: See next page for grid coordinates 
and instrument data 

Surveyor: James Brady I Sr HPT 
Reviewer: Claude Wiblin I CHP 
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Final Status Closeout Survey for G Building 
Johns Hopkins Bayview Campus 

N X  Y 
1 2 1.75 
2 8 1.75 
3 14 1.75 
4 20 1.75 
5 5  7 
6 11 7 

Appendix A 

N X  Y 
9 2 1225 

10 8 12.25 
11 14 1225 
12 20 12.25 
13 5 17.5 
14 11 17.5 

Room: B214A Cyclotron Room Date: 7 I 2 9  12008 

Survey Instruments 

43-68 PR 148454 Statics /Scans 
43-37 PR 128625 Statics /Scans 

2350-1 # 80496 

15 17 17.5 
8 23 7 16 23 175 

Point 5 was the random start. 
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Appendix A 

Summary of Beta Static Measurements 

Survey Unit: B214A 
Survey Date: 7/26/2008 

Net (dom/100 cm2) 
Uncertainty 
@ 95% CL 

Gross NCPM Activity 
(counts) NCPM Uncertainty 

Location 

1 320 74 16 590 250 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 

302 
290 
286 
308 
362 
301 
321 
263 
315 
398 
345 
31 1 
298 
325 
250 

56 
44 
40 
62 
116 
55 
75 
17 
69 
152 
99 
65 
52 
79 
4 

15 
15 
15 
15 
17 
15 
16 
14 
16 
18 
17 
16 
15 
16 
13 

440 
350 
320 
490 
920 
440 
600 
130 
550 
1210 
790 
520 
41 0 
630 
30 

240 
230 
230 
240 
270 
240 
250 
220 
240 
280 
260 
240 
240 
250 
21 0 

Maxim urn : 1210 
Average: 559 
Std Dev: 285 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: CP 

Instrument: L2350-1 80496 Material Background: 246 cpm 
Detector: 43-68 148454 Background Sigma: 13.3 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.5 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.10 epm/dpm 

Total Efficiency Uncertainty: 0.0008 epm/dpm 
MDC: 603 dpm/l00 cm2 

Surveyor: James Brady, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix A 

Summary of Smear Measurements 

Survey Unit: B214A Survey Date: 7/28/2008 
Analysis Date: 81712 0 08 

Net (dpmll00 cm') 
Uncertainty @ 

95% CL Activity 
Gross 

(counts) NCPM *I 0 NCPM Location 

1 56 -2 9 -1 1 100 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

51 
71 
49 
54 
69 
52 
52 
57 
51 
63 
67 
55 
64 
55 
61 

-7 
13 
-9 
-4 
11 
-6 
-6 
-1 
-7 
5 
9 
-3 
6 
-3 
3 

9 
10 
9 
9 
10 
9 
9 
9 
9 
10 
10 
9 
10 
9 
10 

-39 
72 
-50 
-22 
61 
-33 
-33 
-6 

-39 
28 
50 
-1 7 
33 
-1 7 
17 

100 
110 
100 
100 
110 
100 
100 
110 
100 
110 
110 
100 
110 
100 
1 I O  

Maxim um: 72 
Average: 0 
Std Dev: 39 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 
Detector 43-1 0-1 PR229364 

R B  58.0 cpm ES 0.25 epm/dpm 

O B  5.7 cpm Ei 0.71 8 cpmlepm 

Ts I m  OE 0.0016 cpm/dpm 

T B  20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wblin, CHP 
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Attachment A 

Summary of Direct Gamma 

Survey Unit: B214A Survey Date: 7/26/2008 

Uncertainty \ ,.+kri+\, 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

6543 
7143 
7224 
661 0 
6958 
681 7 
71 12 
6305 
6966 
9062 
7146 
6312 
6695 
6828 
5715 

-1 87 
41 3 
494 
-120 
228 
87 
382 

236 
2332 
416 
-41 8 
-35 
98 

-1015 

-425 

729 
730 
730 
730 
730 
730 
730 
729 
730 
73 1 
730 
729 
73 0 
730 
729 

-0.2 
0.5 
0.6 
-0.1 
0.3 
0.1 
0.4 
-0.5 
0.3 
2.7 
0.5 
-0.5 
0.0 
0.1 
-1.2 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 

Maximum: 2.7 
Average: 0.0 
Std Dev: 1.0 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 
Detector 44- 10 PR 1 86963 

R B  6730 cpm Radionuclide c0-60 
OB 725 cpm &total 861 cpm/pCi/g 

TS I m  
T B  20 m MDC 0.4 pCi/g 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix A Final Status Closeout Survey for G Building 
Johns Hopkins Bayview Campus 

Room: Basement Hall Way 

E 

m 

I 

Date: 7 129 I2008 

Survey Instruments 

43-68 PR 148454 Statics /Scans 
43-37 PR 128625 Statics /Scans 

2350-1 # 80496 

Static and Smear Locations: 

Surveyor: James Brady I Sr HPT 
Reviewer: Claude Wiblin I CHP 

A-30 



Appendix A 

Summary of Beta Static Measurements 

Survey Unit: Hall 
Survey Date: 7/26/2008 

Net (dpm/lOO cm') 
Gross NCPM Uncertainty 

Location (counts) NCPM Uncertainty Activity @ 95% CL 

1 347 92 15 1460 480 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

332 
38 1 
368 
347 
322 
303 
31 7 
328 
31 8 
334 
31 7 
342 
31 8 
304 

77 
126 
113 
92 
67 
48 
62 
73 
63 
79 
62 
87 
63 
49 

15 
16 
16 
15 
15 
14 
14 
15 
14 
15 
14 
15 
14 
14 

1220 
2000 
1790 
1460 
1060 
760 
980 
1160 
1000 
1250 
980 
1380 
I000 
780 

460 
51 0 
500 
480 
450 
430 
450 
460 
450 
470 
450 
470 
450 
430 

Maximum: 2000 
Average: 1219 
Std Dev: 35 1 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: TL 

Instrument: L2350-1 80496 Material Background: 255 cpm 
Detector: 43-68 148454 Background Sigma: 12 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epmldpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1226 dpm/lOO cm2 

Surveyor: James Brady, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Summary of Smear Measurements 

Survey Unit: 5-Hallway Survey Date: 7/28/2008 
Analysis Date: 8/7/2 00 8 

Net (dpmll00 cm2) 
Gross Uncertainty @ 

95% CL 
Activity (counts) NCPM *I CT NCPM Location 

1 48 -8 9 -55 120 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

64 8 
68 12 
58 2 
67 11 
73 17 
60 4 
61 5 
67 11 
52 -4 
50 -6 
61 5 
45 -11 
61 5 
41 -15 

9 
10 
9 
10 
I O  
9 
9 
10 
9 
9 
9 
8 
9 
8 

61 
90 
18 
83 
126 
32 
39 
83 
-26 
-40 
39 
-76 
39 

-1 05 

140 
140 
130 
140 
140 
130 
140 
140 
130 
130 
140 
120 
140 
120 

Maximum: 126 

Std Dev: 67 
Average: 21 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 
Detector 44-10-1 PR181905 

R B  55.6 cpm ES 0.25 epm/dpm 

(JB 5.1 cpm Ei 0.55 cpm/epm 

T S  I m  (J, 0.0012 cpm/dpm 

TB 20 m MDC 204 dpm 

I 

Appendix A 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix A 
Reviewed By: 

Customer Information: 
Name: Chesapeake Nuclear Services, Inc. 

Address: 788 Sonne Dr. 

Contact: Claude Wiblin 
Phone: 4 10-353-6450 
Contract/ PO#: 

Annapolis, MD 2 140 1 

Billing Address: 
Name: 
Address: 

Contact: 
Phone: 

Service /Labor: Description Qty X UnitCost 

_ _ - ~  ~ 

0 Alpha Beta Gamma RequiredMDA: 
ID Method On Container 0 Disposition: 

Hold Leak Test 
Discard Soil/Ash Waste 

#ofSamples 134 # 1 - 134 

Chain of Custody (If Required): Bioassay Other 

I I 

Report Type Required: 

Mater~/Expenserr/Transportation: 
RSO Stock Item Description Qty X Unit Cost n 

RepooUnita: - 

El 
SubTotal: I 

Lab Analysis Request 
Comment: Bayview Swipe Survey 

I Delivered By: Time: Date: 

I LSCPrintOut: 0 Ona3.5” Disk 0 1 0 pCi/g 
I I I - n : / 1  

pCi/ml 
uCi/ml 
Other 

I ~~ I U d P m  

I u Y k l l l  

Analysis: 3 Chan.DPM 0 Single Label Other: 
Laboraton 

~ _ _ _ ~ ~ ~  

-r Services: Sub Total (from above): 
Sample Description Qty X cost I 

aJo;e;mf,ctc : 
Invoice ti: A-33 Total Amount 

No Invoice Date: Invoice Amount 





8 8/12/08 9r53:42 PM - 1.31 - 9 r ia  424558 Pa 1 
Protocol# 2 - Triple L a b l e  DPM.lsa Apper)En!?% 

Assay Definition- 

Assay Description: 
CHESAPEAKE NUCLEAR 

Assay Type: DPM (Triple) 
Report Name: Report1 
Output Data Path: C:\Packard\Tricarb\Resulta\Default\Triple Lable DPM 
Raw Results Path: C:\Packard\Tricarb\Resulte\De€ault\Triple Lable 
DPM\20080812-1356.results 
Assay File Name: C:\Packard\TriCarb\Assays\Triple Lable DPM.lsa 

Count Conditions- 

Nuclide: Triple Label 
Quench Indicator: tSIE/AEC 
External Std Terminator (sec): 0.5 28% 
Pre-Count Delay (min) : 0.00 

Low Energy: 3H-Tol-3-10-08 
Mid Energy: 14C-TOL-07-17-06 
High Energy: 32P-UG-02-28-05 

Quench Sets: 

Count Time (mid : 2.00 
Count Mode: Normal 
Assay Count Cycles: 1 Repeat Sample Count: 1 
#Vials/Sample: 1 Calculate % Reference: Off 

Background Subtract: On - 1st Vial 
Low CPM Threshold: Off 
2 Sigma % Terminator: On - Any Region 

Regions LL UL 
A 0.0 12.0 
B 12.0 156.0 
C 156.0 2000.0 

Count Corrections- 

Static Controller: On 
Colored Samglae: On 
Coincidence Time (nsec): 18 

Half Life- 

Half Life Correction: Off 
Regions Half Life 
A 
B 
C 

Cycle 1 Results 
S# Time CPMA CPMB 
1 10.00 5 8 
2 2.00 1 2 
3 2.00 -0 -0 
4 2.00 -1 -1 
5 2.00 2 2 
6 2.00 -2 -2 
7 2.00 -0 -1 
8 2.00 -2 3 

Bkg Subtract 2Sigma I Terminator 
1st Vial 0.00 
1st Vial 0.00 
1st Vial 0.00 

Luminescence Correction: On 
Heterogeneity Monitor: n/a 
Delay Before Burst (nsecl: 75 

Units 

CPMC 
5 
5 
-1 
2 
2 
2 
1 
-1 

Reference Date 

DPMl DPM2 DPM3 
0 0 0 
2 1 6 
-1 0 -2 
-2 - 2  2 

2 
-3 A-35 -3  

2 
2 

-0 -2  1 
- 4  4 -1 

Reference Time 

SI6 
75.60 
153.55 

0.00 
0.00 

201 * 02 
0.00 
0.00 

572.36 

tSIE 
838.79 
751.42 
770.88 
800.24 
803.00 
846.39 
751.63 
767.90 

LUM 
0 
0 
0 
0 
0 
0 
0 
0 



8/12/06 9r53:44 PM guan taSmar t (TM) - 1.31 - Serial# 424558 Pacre $2 
Protocol# 2 - Triple liable DPM.lm 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2 m 00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2 .oo 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

-1 
1 
-1 
-1 
-2 
2 
2 
-0 
-2 
2 
1 
-2 
-2 
3 
1 

-1 
-0 
-0 
5 
2 
2 
1 
-4 
-1 
-1 
0 
3 
0 
-1 
3 
1 
0 
-2 
0 
3 
1 
3 
0 
-0 
0 
-1 
1 
-1 
1 
6 

-1 
1 
4 
1 
-1 
-2 
-1 
1 
-0 
-1 
-0 
-1 
0 

-2 
1 
1 
1 

2 
-0 
-2 
-0 
-1 
-2 
-0 
1 
-1 
-1 
-0 
2 
1 
0 
-0 
-1 
-1 
0 
2 
2 
-3 
1 
-1 
-2 
-2 
-4 
-3 
2 
0 
-2 
-1 
-0 
-1 
-2 
-2 
-2 
2 
-1 
4 
-1 
-1 
-1 
1 
-1 
-1 
-1 
-1 
2 
-3 
-2 
-0 
-3 
-0 
-1 
-1 
-1 
-0 
0 
0 
0 
-1 
3 

2 
1 
3 
1 
-0 
2 
5 
-0 
1 
-0 
-2 
-0 
1 
1 
2 
-1 
-0 
1 
3 
1 
1 
-0 
1 
4 
3 
-1 
3 
2 
0 
5 
2 
4 
3 
4 
-1 
-2 
-1 
2 
0 
1 
-1 
-0 
-0 
-2 
0 
0 
-1 
3 
0 
-1 
-2 
1 
3 
1 
1 
1 
2 
-2 
2 
0 
1 
2 

-3 
1 
-1 
-3 
-5 
4 
4 
-1 
-3 
3 
1 
-5 
-4 
5 
2 
-2 
-1 
-1 
8 
3 
5 
2 
-7 
-1 
-2 
1 
6 
-0 
-1 
7 
2 
1 
-3 
1 
6 
3 
4 
1 

-2 
0 
-2 
1 

-3 
2 
11 
-2 
3 
6 
3 
-2 
-4 
-2 
1 
-0 
-1 
-1 
-2 
0 

2 
-1 
-3 
-0 
-0 
-3 
-2 
1 
-1 
-1 
0 
3 
1 
-0 
-1 
-0 
-1 
0 
1 
2 
-4 
1 
-1 
-3 
-3 
-5 
-4 
2 
1 
-4 
-1 
-1 
-2 
-3 
-2 
-2 
3 
-2 
5 
-1 
-1 
-1 
1 
-1 
-2 
-1 
-1 
2 
-3 
-2 
1 
-4 
-1 
-2 
-1 
-1 
-0 
1 
0 -4 A-36 

2 
1 -2 
0 3 

2 
1 
4 
1 
-0 
2 
6 
-0 
1 
-0 
-2 
-0 
1 
1 
2 
-2 
-0 
1 
4 
1 
1 
-0 
1 
4 
4 
-2 
4 
2 
0 
5 
2 
5 
3 
4 
-1 
-2 
-1 
3 
0 
1 
-1 
-0 
-0 
-3 
0 
0 
-1 
3 
0 
-1 
-3 
1 
4 
1 
1 
1 
2 
-2 
2 
0 
1 
2 

49.84 
0.00 
0.00 
0.00 
0.00 

305.75 
192.98 
213.47 

0.00 
354.79 

0.00 
0.00 
0.00 
2.19 
15.96 
0.00 
0.00 
0.00 
59.86 
90.02 
0.00 

140.61 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
91.75 
0.00 
0.00 
0.00 
0.00 

112.26 
0.00 

142.14 
0.00 
56.51 
0.00 
0.00 
0.00 
0.00 
0.00 

57.34 
0.00 

107.80 
35.62 
0.00 
0.00 
0.00 
0.00 

827.38 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

128.06 
0.00 
89.31 

User I Def av 1 t 

Appendix A 

752.76 
759.66 
896.55 
777.32 
724.65 
859.55 
792.03 
803.95 
847.58 
774.67 
859.52 
828.79 
815.71 
860.12 
836.76 
807.04 
826.87 
776. SO 
841.00 
869.85 
820.43 
875.09 
867.01 
787.03 

785.11 
798.19 
761.16 
755.60 
880.42 
772.04 
921.02 
838.65 
744.56 
845.18 
811.85 
861.83 
777.91 
764.10 
850.68 
750.03 
757 a 53 
816.66 
852.55 
879.30 
856.90 
852.10 
766.01 
818.28 
840.58 
764.20 
724.39 
771.39 
834.27 
848.53 
762.36 
804.85 
785.02 
808.75 
771.23 
861.95 
811.24 

844.69 

0 
0 
5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
3 
0 
0 
0 
0 
0 
5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 



8/12/08 9:53:46 PM QuantaSmart (TM) - 1 . 3 1  - Serial# 424558 Paae # 3 
Protocol# 2 - T r i p l e  L a b l e  DP#.lea 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
12 7 
128 
12 9 
130 
131 
13 2 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

-1 
2 
-1 
0 
-1 
-1 
-1 
1 
1 
-1 
3 
-0 
1 
-1 
-1 
1 
1 
2 
-1 
-1 
0 
0 
1 
1 
1 
2 
-0 
1 
-0 
-1 
3 
-2 
-1 
-1 
-0 
-1 
-1 
0 
-1 
3 
0 
-0 
1 
-1 
1 
-2 
-1 
-0 
0 
-2 
-0 
-1 
-4 
1 
-2 
2 
3 
-2 
-2 
2 
1 
-1 

-1 
-4 
-0 
-1 
-3 
-3 
3 
-2 
5 
2 
-3 
-2 
-4 
-0 
0 
-2 
1 
-2 
-2 
-4 
-0 
-2 
-1 
-1 
-1 
3 
-0 
-3 
-3 
4 
-4 
-2 
-1 
-2 
1 
-0 
1 
1 
2 
-1 
-1 
-3 
-2 
-1 
-2 
-1 
-2 
1 
-1 
0 
-3 
3 
-3 
0 
1 
-1 
-2 
0 
0 
0 
4 

-2 
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Final Status Survey Report 
Building G, Johns Hopkins Bayview Campus, 

551 0 Nathan Shock Drive, Baltimore, MD 21 224 

EXECUTIVE SUMMARY 

As a result of the decision to cease operations in Building G, NIH-NIDA directed that an 
investigation be performed at the facility to ensure that former use and storage locations are 
suitable for unrestricted release as specified by the NRC in 10 CFR Part 20. Chesapeake 
Nuclear Services, Inc. (ChesNuc) performed the final status surveys (FSS) for Building G during 
August 2008 in compliance with federal regulations. The purpose of the Final Status Survey 
Report (FSSR) is to demonstrate that radiological conditions at the facility satisfy release criteria 
and that the site can be released for unrestricted use. 

Radiological operations in Building G are currently authorized under NRC Materials License 19- 
09760-02 issued to U. S. Department of Health and Human Services, National Institute on Drug 
Abuse, (NIDA), National Institutes of Health (NIH) with an expiration date of October 31, 2010. 
Maryland Department of the Environment (MDE) exempted the facility from Maryland licensure 
requirements regarding the receipt, possession, and use of certain accelerator (cyclotron) 
produced radionuclides (NARM) until the NRC provided regulation. The cyclotron was removed 
from the facility, the area surveyed in June 2007, and then released for public use at the 
direction of the NIH-NIDA Radiation Safety Officer (RSO). The cyclotron had been removed 
and considered acceptable for release prior to the effective date of NRC regulations (November 
30, 2007) addressing NARM radioactivity pertinent to the cyclotron. However, per 10 CFR Part 
20, §20.1001, the NRC controls dose from radioactive materials when in combination with 
licensed materials. As detectable concentrations of Co-60 were identified prior to the release of 
the area, the concentrations would remain detectable today. Thus, the requirement exists to 
perform a final status close out survey for areas associated with cyclotron produced material. 
Any remaining contamination would be automatically authorized by the broad-scope license 
issued to NIDA. 

The cyclotron was used to produce short-lived radionuclides for studies and research, including 
C-11, 0-15, and F-18, which, by nature of radioactive half-life, no longer pose a residual 
contamination issue. However, the process was also created Cd-109, which was identified as a 
contaminant in Room B214 during the HSA. The materials contaminated with Cd-I09 were 
removed during the conduct of the HSA; surface areas were decontaminated by the radiation 
safety staff. 

The Historical Site Assessment (HSA) conducted by ChesNuc during July 2008 also indicated: 

0 A survey conducted by the Radiation Safety Officer reported detectable levels of Co-60 
on the floor of the cyclotron Room B214A. The activity was reported as below regulatory 
dose concerns and the area had been released prior to the HSA. 

0 Ge/Ga-68 in liquid form was used in B210 and B205. 

0 H-3 was reported to have been used in some of the laboratories; in particular, Room 
8202. 
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All Data Quality Objectives (DQOs) of the survey were met; data and statistical analyses for 
individual measurements and individual survey unit summaries are provided. 

No levels of radiation and radioactive material were detected during fixed measurements and 
scanning that exceeded the investigation level; and therefore, no discussion regarding this type 
of anomalous data is provided in the individual survey unit summaries. 

In summary, residual contamination levels for each survey unit were a small fraction of the - DCGL and the site is recommended for unrestricted release. This report and the HSA should be 
submitted to the NRC in the NIH-NIDA request to remove the authorized address from the NRC 
license. 

... 
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Final Status Survey Report 
Building G, Johns Hopkins Bayview Campus, 

5510 Nathan Shock Drive, Baltimore, MD 21224 
1.0 OVERVIEW 

As a result of the decision to cease operations in Building G, the National Institute on Drug 
Abuse, (NIDA), National Institutes of Health (NIH) directed that an investigation be performed at 
the facility to ensure that former use and storage locations are suitable for unrestricted release 
as specified by the NRC in 10 CFR Part 20. Chesapeake Nuclear Services, Inc. (ChesNuc) 
performed the final status surveys (FSS) for Building G during August 2008 in compliance with 
federal regulations. The purpose of the Final Status Survey Report (FSSR) is to demonstrate 
that radiological conditions at the facility satisfy release criteria and that the site can be released 
for unrestricted use. 

Radiological operations in Building G are currently authorized under NRC Materials License 19- 
09760-02 issued to U. S. Department of Health and Human Services, National Institute on Drug 
Abuse, (NIDA), National Institutes of Health (NIH) with an expiration date of October 31, 2010. 
Maryland Department of the Environment (MDE) exempted the facility from Maryland licensure 
requirements regarding the receipt, possession, and use of certain accelerator (cyclotron) 
produced radionuclides (NARM) until the NRC provided regulation. The cyclotron was removed 
from the facility, the area surveyed in June 2007, and then released for public use at the 
direction of the NID-NIDA Radiation Safety Officer (RSO). The cyclotron had been removed 
and considered acceptable for release prior to the effective date of NRC regulations (November 
30, 2007) addressing NARM radioactivity pertinent to the cyclotron. However, per 10 CFR Part 
20, 920.1001, the NRC controls dose from radioactive materials when in combination with 
licensed materials. As detectable concentrations of Co-60 were identified prior to the release of 
the area, the concentrations would remain detectable today. Thus, the requirement exists to 
perform a final status close out survey for areas associated with cyclotron produced material. 
Any remaining contamination would be automatically authorized by the broad-scope license 
issued to NIDA. 

The following is provided as a guide to correlate the information presented herein with that 
specified in NUREG-1757, Vol. 2 for information to be submitted in an FSS: 

0 

0 

0 

0 

Results of the Historical Site Assessment (HSA) are provided in Section 2. 
A summary of the DCGLs developed for this facility is provided in Section 3. 
An overview of the work performed is provided in Section 4. 
A description of the survey plan is provided in Section 5. The technique used to 
determine the number of samples required is provided in paragraph 5.7.5. The 
justification for the values used to determine the number of samples is also provided in 
paragraph 5.7.5. 
An overview of the results of the FSS is provided in Section 6. 0 

No changes were made in the FSS from what was proposed in the FSS Plan. Minor 
adjustments were made in area requirements for “as found” survey areas. No changes were 
required in the initial survey unit assumptions relative to the extent of residual radioactivity (e.g., 
material not accounted for during site characterization). 

1 
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2,,0 BACKGROUND INFORMATION 

The facility is part of the Johns Hopkins Bayview Medical Center which is one of five member 
institutions in the Johns Hopkins Health System. Building G is owned by FSK Land Corporation 
and is leased to and operated by NIDA-NIH. 

2.1 Owner and Operator's Address 

The owner of the facility is FSK Land Corporation (a Hopkins Entity) 1101 East 33rd Street, Suite 
E100, Baltimore, MD 21218-3637. The contact is Mr. Nick Farrell, Senior Director, Facilities, 
Design & Construction, and may be reached by telephone at (443) 997-3735 or by e-mail at 
- nfarrell@ihu.edu. 

The operator of the facility is the U. S. Department of Health and Human Services, National 
Institute on Drug Abuse, (NIDA), NIH, 5500 Nathan Shock Drive, Baltimore, MD 21224. Mr. 
John P. Jacobus is the current RSO and may be reached by telephone at (301) 594-4018 or by 
e-mail at iiacobus@mail.nih.gov. 

2.2 Facility Location 

The facility is located on Johns Hopkins Bayview Research Campus, Building G, 5510 Nathan 
Shock Drive, Baltimore, MD 21224 which is in the east suburbs of Baltimore City, MD, an 
independent city surrounded but not included by Baltimore County, MD. 

2.3 Site Information 

2.3.1 Site Description 

NIDA-NIH leases a total of 11,520 sq. ft. of the larger medical research two-story building. 
Leased space is on the 1'' floor and basement only. Figure 1 presents a diagram of the facility 
basement where the work with radioactive materials took place. The rooms and the hallway 
impacted by radioactive materials are shown with a cross hatch line and their room number. 

2.3.2 Site Conditions at Time of Final Survey 

All bulk radioactive materials including waste had been removed. No radioactive work was 
ongoing at the time of the FSS. Only minor contamination levels (below release criteria) on 
working surfaces and low levels of activated Co-60 in the cyclotron room were expected to be 
identified during the FSS. The northern wall of the cyclotron room had been replaced with new 
wall-blocks following removal of the cyclotron. 

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

2 
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- 

Figure 1. Building G, Basement Impacted Areas 
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2.4 Historical Site Assessment (HSA) 

The HSA of the Building G activities 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). 

The cyclotron was used to produce short-lived radionuclides for studies and research, including 
C-11, 0-15, and F-18, which, by nature of radioactive half-life, no longer pose a residual 
contamination issue. However, the process was also used to create Cd-109, which was 
identified as a contaminant in Room B214 during the HSA. The materials contaminated with 
Cd-109 were removed during the conduct of the HSA; surface areas were decontaminated by 
the radiation safety staff. 

The Historical Site Assessment (HSA) conducted by ChesNuc during July 2008 also indicated: 

0 A survey conducted by the Radiation Safety Officer reported detectable levels of (20-60 
on the floor of the cyclotron Room B214A. The activity was reported as below regulatory 
dose concerns and the area had been released prior to the HSA. 

0 Ge/Ga-68 in liquid form was used in B210 and B205. 

0 H-3 was reported to have been used in some of the laboratories; in particular, Room 
8202. 

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

2.4.1 Potential Contaminants 

The HSA indicates that the potential radiological contaminants of unsealed radionuclides are as 
indicated in Table 1. Radionuclides with a half-life of less than 120 days, which can be 
disposed of by decay-in-storage, are also listed as these were in storage or use during the HSA 
property inspection. 

Table 1. Potential Radionuclide Contaminants of Concern 

* Rounded values from MicroShieIdGO User’s Manual. 
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2.4.2 Impacted Areas 

The following rooms and areas were identified as those involved in the production or use 
of radioactive material: 

Cyclotron room -- B214A 
Hot chemistry -- B214 
Prep lab 1 -- B210 
Prep lab 2 -- B206 
Wet lab -- B202 
Gantry -- B205 
Micro PET -- B201 
Adjacent Corridor 

2.4.3 Non-Impacted Areas 

For this survey, non-impacted areas are those not specifically listed above as impacted. 

2.4.4 Potentially Contaminated Media 

A review of potential migration routes within impacted areas was conducted. Migration 
routes include inside structures such as floor drains, trenches, or sumps; 
exhaustlventilation (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. The survey team was instructed 
to survey floor drains, sinks, hoods, and air ventilation discharge vents. 
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3.0 DERIVED CONCENTRATION GUIDELINE LEVELS (DCGLs) 

The NRC has provided lookup DCGL tables when the surface contamination is not more than 
10 mm thick. DCGLs must be developed per site when contamination is greater than 10 mm in 
thickness. As the cyclotron created volumetric sources greater than 10 mm in thickness, a 
volumetric DCGL was developed. NRC lookup tables are applicable to the rest of the impacted 
areas and are also discussed below. 

3.1 Development of Volumetric DCGL 

Operation of the cyclotron led to the production of radioactive material by activation in the 
shielding materials in the room housing the cyclotrons. The creation of radioactive material is 
principally due to activation of trace elements found in the shielding material. As the cyclotron 
(and associated shielding) has been removed, only activation of the concrete floor is considered 
per the results of the survey conducted by the NIDA-NIH RSO. As indicated in the HSA, Co-60 
is the only radionuclide in the activated materials of potential concern in the cyclotron area. 

Both the building renovation and occupancy scenarios described in NUREG/CR-5512, Vol. 1, 
were selected for review. During renovation the surface and volume sources will be disturbed, 
creating loose contamination. The exposure pathways for building renovation are primarily 

External exposure to penetrating radiation from volume sources (predominantly the 
concrete floor), 
Inhalation from airborne radioactive dust, and 
Inadvertent ingestion of loose surface Contamination. 

0 

0 

0 

The external dose was determined with MicroshieldB modeling considering the floor area (-400 
fi2) of the cyclotron room. The contamination thickness was approximated as 12 cm which is 
suggested by the depth distribution curve Kimura, reference 8.21. At a one meter distance 
above the center of the circular disk used for modeling, the exposure rate was I .63 pR/hour per 
1 pCi/g of Co-60. This exposure rate is a conservative value as the entire floor of the cyclotron 
room was not exposed to a uniform field of neutron radiation. For the model renovation time 
period of 500 hours, the dose was estimated to be - 0.8 mrem/year per pCi/g. . 

Per NUREG/CR-5512, the concepts and factors involved in calculation of the committed 
effective dose equivalent (CEDE) for inhalation for the building renovation scenario are 
described in the following word equation: 

[CEDE for inhalation] = [Exposure duration for renovation; 500 hours] 
x [Volumetric breathing rate; 1.2 m3/h] 
x [Airborne dust-loading factor; I 0-4 g/m3] 
x [Inhalation dose factor; 5.91 E-8 Sv/Bq)] 
x [Average concentration of radionuclide in concrete; 8.88E-2 Bq/cc] 
/ [density of material; 2.4 g/cc] 

For an average concentration in the concrete of 1 pCi/g or 8.88E-2 Bq/cc and applying the 
conversion factor of 1 Sv = I O5 mrem, the CEDE is about 1.31 E-5 mrem per year. 

Per NUREG/CR-5512, the concepts and factors involved in calculation of the committed 
effective dose equivalent (CEDE) for the inadvertent ingestion of loose surface contamination 

6 



Buildins G - FSSR 

after transfer to hands, foods, or other items entering the mouth is described in the following 
word equation: 

[CEDE for ingestion] = [Exposure duration for renovation; 500 hours] 
x [Effective transfer rate for ingestion; lOmg/h] 
x [Ingestion dose factor; 7.28E-9 Sv/Bq)] 
x [mean volume activity; 8.88E-2 Bq/cc] 
/ [density of material; 2.4 g/cc] 

For an average concentration in the concrete of 1 pCi/g or 8.88E-2 Bq/cc and applying the 
conversion factor of 1 Sv = I O 5  mrem, the CEDE is about 1.35 E-4 mrem per year. 

A sum of doses from all pathways indicates that external exposure is the dominant one and that 
the inhalation and ingestion pathways are insignificant. A volumetric DCGL for Co-60 for the 
renovation scenario equivalent to 25 mrem is 31 pCi/g. 

For the building occupancy scenario, the same modeling as described above for renovation is 
used but with a 2000 hours per year exposure time rather than the 500 hours assumed for 
renovation. As illustrated above, external exposure is the dominant pathway; and the inhalation 
and ingestion pathways are insignificant. A corresponding occupancy volumetric DCGL for Co- 
60 for 25 mrem/y is 7.7 pCi/g. As this is the smaller DCGL of the two scenarios, it was selected 
for this facility. Area factors, which increase DCGL values for small contaminated areas, were 
not determined for this evaluation as all concentrations were expected to be lower than the 
DCGL. 

3.2 Development of Surface DCGLs 

NUREG-1556, Vol. 11, indicates that surface contamination surveys should be conducted for 
both removable and fixed contamination before the facilities or equipment are released from 
restricted to unrestricted use. For the potential contaminants of concern listed above, Table S5 
of NUREG-1556 provides the maximum acceptable residual levels for radionuclides used in 
Building G as indicated in Table 2. 
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Table 2. Acceptable Surface Contamination Levels 

The maximum contamination level applies to an area of not more than 
100 cm'. 
The amount of removable radioactive material per 100 cm2 of surface 

area should be determined by wiping that area with filter or soft absorbent 
paper, applying moderate pressure, and assessing the amount of 
radioactive material on the wipe with an appropriate instrument of known 
efficiency . 

Additionally, NUREG -1556, Vol. 11, Table 11 .I, provides screening level DCGLs for H-3 and 
Co-60 based on the assumption that the fraction of removable surface contamination is equal to 
0.1. The screening values represent surface concentrations of individual radionuclides that 
would be deemed in compliance with the 25 mrem/yr unrestricted release dose limit in 10 CFR 
20.1402. For radionuclides in a mixture, the "sum of fractions" rule applies; see 10 CFR Part 
20, Appendix B, Note 4. The screening level used for Cd-109 is found in Table 5.19 of 
NUREG/CR-5512, Vol. 3. It should be noted that this NUREG also contains screening values 
used in NUREG-1556. Neither NUREG had a screening level for the Ge/Ga-68. 

Table 3. Acceptable License Termination Surface Screening Values 

ble Screening 1 

j 
I H-3 11.2 x 1 O8 dpm/l 00cm2 i 
1 Cd-I 09/Ag 109m 11.1 x I O5 dpm/l 00cm2 

CO-60 17.1 x I O 3  dpm/100cm2 

Table 2 values are the more conservative and were selected as DCGLs. If H-3, Cd-109, or Co- 
60 were identified in a mixture, the "sum of fractions" rule would be applied; see 10 CFR Part 
20, Appendix B, Note 4. Mixtures may be summed and compared to Table 2 above. 
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4.0 FINAL STATUS SURVEY OVERVIEW 

4.1 Survey Objectives 

The purpose of the final status survey was to demonstrate that the radiological conditions at the 
facility satisfy the NRC release criteria and therefore, the site can be released from licensing 
restrictions for future use without radiological controls. The primary objectives of the final status 
survey are to: 

0 selectherify survey unit classification; 
0 

0 

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, if any, 
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 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, and these 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 considered non- 
impacted. 

Perform systematic and judgmental 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. 
Prepare scale drawings as appropriate. 

Establish a reference coordinate system. 
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4.2 Organization and Responsibilities 

The survey was performed by Chesapeake Nuclear Services using a qualified team composed 
of technical experts and radiation safety technicians. This is the same organizational structure 
which conducted the characterization survey activities. Figure 2 shows the 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 progressed. Mr. Wiblin also directed laboratory 
services for in-house analyses. 

Field measurements of radiological parameters and sample collection were under the direction 
of Mr. James Brady, NRRPT. 

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 ANSVASTM NQA-1, 
Quality Assurance Program Requirements for Nuclear Facilities (1 989). 

Mr. John P. Jacobus is the NlDA Radiation Safety Officer and observed portions of the 
survey. 

4.3 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 8.12). 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. 

4.4 Laboratory Services 

All smears were analyzed by ChesNuc personnel offsite due to the amount of natural radon 
interference at the facility. Liquid scintillation counting for H-3 was performed by RSO, Inc., of 
Laurel, MD. 
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11 NIH-Radiation Safetv Officer Ib 
I1 11 John P. Jacobus,aCHP 

Aria Environmental, Inc. 
Michele Twilley, President 

Chesapeake Nuclear Services, Inc. 
Michael Davidson, CHP, Vice President 

Project Manager QA- Technical Review 

James Brady, NRRPT 
Site Radiological Engineer 

Laboratory 
Analysis 

Site Survey 
Technicians 

Figure 2. FSS Organization Chart 
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I 

4.5 General Survey Plan 

3. Identify boundaries of survey units and classes. 

The survey plan consisted 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) were defined and tasks (specific work assignments within a specific 
activity) were delegated to the appropriate team members. Table 4 provides a breakdown of 
activities and tasks of the FSSP. 

I 

Table 4. Overview of Major Activities and Tasks 

I Dackaaes. I 

1. Review radiological data from scoping and 
characterization survevs. 

Eva hate contamination 
potential 2. Identify radionuclides of concern and determine 

DCGLs. 

I I I. Determine frequency and locations of I 
Establish reference system measurements to meet criteria. I 

2. Prepare facility survey maps and work I 

Determine background 
levels 

Perform Measurements 

Analyze samples 

Interpret data 

._  - I materials. 
1. Perform surface scans. 
2. Perform fixed point measurements. 
3. Collect smears. 
1. Count smears 
1. Convert data to standard units. 
2. Calculate average levels. 
3. Compare data with criteria. 
1. Construct data tables. 
2. Develop graphics. 
3. Prepare text. 
4. Submit report. 

Prepare report 

1. Review HSA. 
2. Measure indoor beta levels on various 

An example work process flow chart is shown in Figure 3. 
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Final Status Surveys 

Lab Areas Hallwavs 
Smears Smears 
Directs Directs 

100% Scans 100% Scans 

Data Inputs 
HSA, Prior Closeouts 

e 

Survey Area Identification 
Reference Coordinate System 

Contaminates of Concern 

Actual Survey 

Remediation 
survev 

I I No I 
1 * 
u Notify NIH 4 I SU Decon I 

- I  *_____l_l----l_l 

SU Passes 
Write FSSR 

___I_____.III-_--- - 
Figure 3. Work Process Flow Chart 
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5.0 SURVEY PLAN AND PROCEDURES 

5.1 FSS Data Quality Objectives 

Data Quality Objectives (DQOs) are fundamental components for planning. These were 
considered during the scoping surveys, became 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. 

e 

e 

0 

e 

e 

e 

e 

e 

e 

e 

e 

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 materials will be located in the facility in an area that has 
similar construction materials to those being surveyed. 
The number of survey measurements and locations per survey unit will be 
determined by MARSSIM techniques. 
A response check form or instrument control log will be used to keep track of 
background counts and response checks on a daily basis during work activities. 
For beta fixed-point and scanning measurements, excluding H-3, instrument MDCs 
will be less than 2500 dpm/l00 cm2 which is 50% of the total surface activity release 
criteria for averages. 
For gamma static fixed-point and scanning measurements, excluding H-3, instrument 
MDCs will be less than 2500 dpm/100 cm2 which is 50% of the total surface activity 
release criteria for averages. 
For gamma volumetric fixed-point and scanning measurements for Co-60, instrument 
MDCs will be less than 3.9 pCi/g which is 50% of the total surface activity release 
criteria for averages. 
For smear measurements, instrument MDCs will be less than 500 dpm/100 cm2 
which is 50% of the removable activity release criteria. 
Smear measurements for H-3 will serve as a surrogate for total surface activity and 
smear measurement results will be considered as 10% of the total activity. The 
smear investigation level (IL) will be measurements >500 dpm/lOO cm2. 
A beta scan will be performed over 100% of work areas and floors within the 
laboratory, storage areas, and contiguous hallway. A gamma scan will be performed 
over 100% of work areas and floors of laboratory and storage areas with known 
gamma emitters. The scanning investigation level (IL) will be measurements > 50% 
DCGLs; excluding H-3. 
Quality control (QC) measurements will be made to evaluate instrument and operator 
precision; about 5% of fixed point measurements will be re-performed by the 
radiological engineer. Acceptability of measurements will be determined using 
guidance found in NRC Inspection Procedure 84750. 
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5.2 Instrumentation 

5.2.1 Description of Probes 

Both beta-gamma (gas flow) probes 43-68 and 43-37 and gamma probe 44-10 were used in this 
survey. Photos of the 43-68 and 44-10 are shown in Figure 4; the 43-37 is similar in 
construction to the 43-68. 

Figure 4. Ludlum Model 43-68 and 44-10 Probes 

Manufacturer data for the physical probe area of the Ludlum 43-68 probe indicates dimensions 
of 3.9"(1Ocm)H X 4.6"(11.7cm)W X 7.8"(19.8cm)L; the area used for measurements is the 
screened area of 126 cm2. Manufacturer data for the physical probe area of the Ludlum 43-37 
probe is similarly quoted as 0.8"(2cm)H X 6.3"(16cm)W X 18.3"(46.5cm)L; the area used for 
measurements is 582 cm2. 

5.2.2 Description of Instrument Calibration and Use of Check Sources 

Calibration of the Nal probe was performed in a Cs-137 gamma field as 1) response is energy 
dependent and 2) the manufacturer provides multipliers to the response to Cs-I 37 gamma 
energy for responses to other energies. 

For beta measurements, calibration to C-14 was performed. C-14 decays by beta emission with 
a maximum energy of 0.156 MeV and an average energy of 0.05 MeV. Use of C-14 is 
considered conservative as the C-14 average energy is considerably less than the beta energy 
for Co-60, about the same as the electron from Ag/l09m, and at least a magnitude less than the 
average positron energy from Ga-68. Instrument efficiency in the field will be better than that 
reported and results will be reported higher than actual. 
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The daily check sources used were traceable to the National Institute of Standards and 
Technology (NIST). Calibration sheets and instrument use logs are filed in ChesNuc’s Field 
Notes. 

5.3 Efficiency Determinations and Minimum Detectable Concentrations 

5.3.1 Beta Static and Scan Minimum Detectable Concentrations (MDC) 

NUREG-1507 (Reference 8.6) 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, Equation 3-10, as 
modified, applies: 

3 .t 4 .65g 

1 OOcm 

StaticMDC = 

where: 
Cb = Background count in one minute 
E, = Intrinsic instrument efficiency 

E , ~  = Surface efficiency 
a = probe area in cm2 

For scanning, the time interval over an area is typically one second. The following equation is 
developed from reference NUREG-1507. 

ScanMDC = 

where: 
1.38 = a desired performance proportions level of 0.95 for true positive results 
and a level 0.6 false positives; 
RE = Background rate in cpm; and 
40.5 = MARSSIM determined level of performance for the surveyor. 
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Table 5. Nominal Beta MDCs and MDCRs 

5.3.2 Gamma Static and Scan Minimum Detectable Concentrations (MDC) 

Modeling of the small area of elevated activity (using MicroShieldB software) determines the net 
exposure rate produced by a radionuclide concentration at distances of 2.5 cm and 6 cm above 
the source. These positions are selected because it relates to the height of the center of the 
detector during fixed measurements and the average height of the Nal(TI) scintillation detector 
above the surface during scanning. Note that the scanning distance for this indoor scanning is 
smaller than the example provided by MARSSIM for soil scanning; this is possible as there are 
no obstructions or protrusions from the floor versus the ever present grass and sticks in soil 
monitoring. 

The factors considered in the modeling include: 

- radionuclide of interest 
- expected concentration of the radionuclide of interest 
- areal dimensions of the area of elevated activity 
- depth of the area of elevated activity 
- location of dose point Nal(TI) scintillation detector height above the surface density of material 

being surveyed 

Modeling analyses were conducted with MicroshieldB software for the different areas and 
radionuclides of interest which were identified in the HSA and which have a gamma component: 
(20-60, Cd-I 09/Ag-I09m, and Ge-68/Ga-68. The objective was to determine the radionuclide 
concentration that is correlated to the minimum detectable net exposure rate for each of the 
radionuclides of interest. Results of all MicroShieldB computer analyses printouts are found in 
Appendix B. 

5.3.2.1 Considerations for Co-60 

Co-60 was identified during the closeout survey conducted by the RSO. Modeling analyses 
were conducted considering a cylindrical area dimension of elevated activity of 0.25 m2 (radius 
of 28 cm), the depth of the area of elevated activity is 12 cm, the dose point is 6 cm above the 
Surface, and the density Of Concrete iS 2.4 g/Cm3. A depth of 12 cm for activated concrete is 
considered to be appropriate for this model as this is the depth indicated by Kimura (Reference 
8.21). 

The scan MDC for (20-60 for a 2 in. by 2 in. Nal(TI) scintillation detector is considered in detail. 
Assume that the background level is 7,100 cpm and that the desired level of performance (95% 
correct detections and 60% false positive rate) results in a d' of 1.38. The scan rate of 0.25m/s 
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provides an observation interval of 2 seconds (based on a diameter of about 56 cm for the area 
of elevated activity). The MDCR surveyor may be calculated assuming a surveyor efficiency (p) 
of 0.5 as follows: 

I )  bi = (7,100 cpm) (2 sec) (1 mid60 sec)=237 counts 

2) MDCR = (I .38) (G) (60 /2)= 637 cpm 

3) MDCRsurveyor = 637/& = 900 cpm 

The corresponding minimum detectable activity concentration is determined for this detector 
and radionuclide. Interpolation of the manufacturer’s data for gamma energy versus cpm per 
pR/h of this particular 2 in. by 2 in. Nal(TI) scintillation detector yields a count-to-exposure rate 
ratio for Co-60 of 474 cpm per vR/h for the 1.173 MeV gamma and 414 cpm per pR/h for the 
1.332 MeV gamma A MicroshieldB computer run was performed to determine the exposure 
rates for a unity (1 pCi/g) concentration of Co-60 in concrete. The results are shown in Table 6. 

Table 6. Nal Scan Efficiency for Co-60 

The scan MDC is calculated by dividing the MDCR,,,,,,, (900 cpm) by the total cpm per pCi/g 
shown in the table above. The minimum scan detectable concentration for this example is 1.3 
pCi/g. 

For static measurements the MDC was estimated with the following formula: 

3 + 4.65&, 
KT 

MDC = 

Where Cs is the background count in time, T, and K is the instrument efficiency. For a 
background of 7,100 cpm for the concrete immediately under the cyclotron and a closer 
distance of 2.5 cm, a MicroshieldB computer run was performed to determine the exposure 
rates for a unity (1 pCi/g) concentration of Co-60 in concrete. The results are shown in Table 7. 
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Table 7. Nal Static Efficiency for Co-60 

1.3325 
Totals 

I 1.1732 I 0.92 I474 I436 I 
1.03 414 425 
1.95 861 

0.022 1 1.05E-04 I 6.82E-05 I 2792 
0.0222 I 1.04E-04 I 6.74E-05 I 2792 

The static MDC is then calculated by applying the total cpm per pCi/g shown in the table above. 
The minimum static detectable concentration for this example is -0.5 pCi/g. 

293 I 190 
290 I 188 

5.3.2.2 Considerations for Cd-I OS/Ag-lOSm 

0.0222 
0.0249 
0.0249 

Similarly for Cd-109/Ag-I09m, a MicroShieIdO computer run was performed to determine the 
exposure rates from a surface with a contamination level of 5,000 dpm/lOO cm2. Interpolation of 
manufacturer data of the Nal detector was made for the results shown in the Table 8 

1.96E-04 1.27E-04 2792 546 355 
2.62E-05 1.70E-05 3680 96 63 
4.94E-05 3.21 E-05 3680 182 118 

Table 8. Nal Efficiency for Cd-I OS/Ag-lOSm 

0.088 
Totals 

I I I I 1 

5.06E-06 I 3.29E-06 I 11136 I 56 37 
5.41E-04 I 3.51E-04 I 1619 1052 

A general background for most of the laboratory areas was determined to be 5,454 cpm. Using 
the formulas given above to determine the surveyor’s MDCR: 

1) biz (5454 cpm) (2 sec) (1 mid60 sec)=l82 counts 

2) MDCR =(I .38) (dl82 ) (60 /2)= 558 cpm 

3, MDCRsurveyor = 6 3 7 / m  = 789 cpm 

The scan MDC is calculated by dividing the MDCR,,,,,,, (789 cpm) by 0.21 cpm per 
dpm/100cm2 for a 6 cm height as determined from the above table. The minimum scan 
detectable concentration for Cd-I 09/Ag-I 09m is about 3,760 dpm/l 00cm2. 
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1.0774 
1.8831 
Totals 

The static MDC is determined using an efficiency of 0.32 cpm per dpm/100cm2 at a 2.5 cm 
height as determined from the above table. The minimum static detectable concentration for 
Cd-IO9/Ag-l09m is about 1,070 dpm/l 00cm2. 

6.45E-05 4.19E-05 51 1 33 21 
4.23E-06 2.75E-06 281 1 1 
3.35E-03 2.17E-03 2257 1467 

5.3.2.3 Considerations for GelGa-68 

Similarly for Ge/Ga-68, a MicroShieldO computer run was performed to determine the exposure 
rates from a surface with a contamination level of 5,000 dpm/lOO cm2. Interpolation of 
manufacturer data of the Nal detector was made for the results shown in Table 9. 

Table 9. Nal Efficiency for Ge-68/Ga-68 

0.511 I 1.79E-03 I 1.16E-03 I 1244 I 2221 1 1443 
1.0145 I 4.49E-06 I 2.92E-06 I 534 I 2 1  2 

As before, a general background for most of the laboratory areas was determined to be 5,454 
cpm. Using the formulas given above to determine the surveyor’s MDCR: 

1) biz (5454 cpm) (2 sec) (1 mid60 sec)=l82 counts 

2) MDCR =(I .38) (41 82 ) (60 /2)= 558 cpm 

3) MDCRsurveyor = 6 3 7 / m  = 789 cpm 

The scan MDC is calculated by dividing the MDCR,,,,,,, (789 cpm) by 0.29 cpm per 
dpm/100cm2 for a 6 cm height as determined from the above table. The minimum scan 
detectable concentration for Ge-68/Ga-68 is about 2,720 dpm/l 00cm2. 

The static MDC is determined using an efficiency of 0.45 cpm per dpm/100cm2 at a 2.5 cm 
height as determined from the above table. The minimum static detectable concentration for 
Ge-68/Ga-68 is about 770 dpm/l 00cm2. 

5.4 Activity Measurements 

5.4.1 Beta Surface Activity 

A beta measurement for surface activity is performed over an area, represented by the phvsical 
surface area of the detector. To convert instrument counts to conventional surface activity units, 
the following equation is used: 
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where: 
C, = Integrated counts recorded by the instrument 
c b  = Background counts recorded by the instrument 
t, = Sample counting time 

t, = Background counting time 

5.4.2 Gamma Surface Activity 

A gamma measurement for surface gamma activity is performed over an area, represented by 
the model area of the Nal detector. To convert instrument counts to conventional surface 
activity units, the following equation is used: 

where: 
= instrument total efficiency (cpm per dpm/l 00cm2) 

5.4.3 Gamma Volume Activity 

A gamma measurement for volume gamma activity is performed over a concrete area, 
represented by the model area of the Nal detector. To convert instrument counts to 
conventional surface activity units, the following equation is used: 

c,c, 
- pCi t, th -- - 

g ‘Total 

where: 
= instrument total efficiency (cpm per pCi/g) 
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5.5 Smear Analysis 

All smears were analyzed with the Ludlum 2929 for a gross determination of contamination 
levels as dpm/100 cm2. Except for H-3, the efficiencies are acceptable, e.g., C-14 as 8%. 
Smears were then analyzed for H-3 by Radiation Services Organization, Inc, (RSO), Laurel, 
MD. RSO uses liquid scintillation counting for H-3 which permits concurrent analysis for C-14 
and P-32. 

Background and sample count times used to analyze a smear on the Ludlum 2929 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, Equation 3-1 1, 
as modified for here, applies: 

where: 
a = area of surface smear in cm2, nominally 100 cm2 

5.6 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 aU 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: 

Note that the numerator has an uncertainty associated with the 
has two efficiency terms and each of them has an uncertainty 

count rates and the denominator 
also. The standard deviation of 

the count rate 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 
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the calibration sources. The total efficiency uncertainty was determined through propagation of 
the uncertainties related to E, and E ~ .  The uncertainty of the measurement was then determined 
through propagation of the uncertainties related to Etotal 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. 

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 (6-1 5): 

Where: 
R, = Sample count rate (cpm) 

R, = Background count rate (cpm) 

For this work, tB is the total number of one minute counts used to determine the background 
count rate is 20. This value is used for reference area counts for static/scan measurements and 
a laboratory blank is used for smears. 

The MARSSIM equation for error propagation for division or multiplication is used to calculate 
total uncertainty: 

w h e r e u = x / y  or x * y  

The following example of a typical determination of the measurement result for a smear (see 
results for sample 11, Room 6201) and its related uncertainty at the 95% confidence level is 
provided. The following is given: 

C, = 60 cpm 
R, = 55.6 cpm 
t ,  = 1 min 

t ,  = 20 min 
E, = 0.552 epm/dpm 

E, = 0.25 cpm/epm 
a = 100 cm2 
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1) The total number of disintegrations is: 

dpm = 60cpm - 55.6cpm 
- 

1 OOcm2 100cm2 
(0.25epmidpm)(0.552cpmlepm ( 100cm2 ) 

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) modified here considering that the background sigma was determined for a 
sequence of background counts: 

60cpm 
1 min 

+ (5 .  lcpm) 

s, = 9cpm 

3) The uncertainty for the instrument efficiency was estimated at one standard 
deviation for the set of 20 measurements of the check source and corresponding 
20 measurements of the instrument background using the following approach. 

Average Co u ntRate - Average Backgro undRat e 
4~EmissionRate E,,I = 

The standard deviation of the instrument total efficiency was about 0.013 
cpm/dpm. 
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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: 

CT, = 60-55.6 *i[0.013)2+( 9 )’ dPm 

(0.25*0.552) 0.138 60 - 55.6 

CT, = 65 dpm 

5) The activity will then be 32 dpm/l00 cm2 and the total uncertainty for this one 
sigma formula will be about 65 dpm/100 cm2. (Note that the count time is 
considered to have trivial variance and is assumed to be a constant.) 

Referring to MARSSIM Table 6.9, a k value of +/-I .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 65 dpm/l00 cm2 = 130 dpm/100 cm2. The final result is 32 +/- 130 apm/lOO cm2. These 
values are presented for each measurement in the results with any adjustment required for the 
physical size of the probe. 

Similar equations and techniques were used for static and scanning measurements. 

5.7 Survey Pian 

5.7.1 Area Classification 

For the indicated impacted areas at the facility, the HSA suggests that classification of impacted 
areas be into two classes, based on MARSSIM definitions for Class 1 and 3. 

Class 1 areas are impacted areas that, prior to remediation, had concentrations of 
residual radioactivity above the DCGL. Remediated areas were Class 1 and Rooms 
214 and 214A were identified as such. 

0 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 were identified in this category. No Class 2 areas were identified at this 
facility. 

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. The hallway and rooms of use other than B214 and B214A 
were considered in this category. 
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Non-impacted areas: For this facility, the HSA concludes that potentially impacted 
areas do not include any other floors or areas as radioactive material was used 
exclusively in the basement. 

5.7.2 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 I O .  Suggested Area Limits for Survey Units 

Class 

For this survey, each individual laboratory and the hallway were treated as individual survey 
units. Both Class 1 areas were under 100 m2 in floor area and the remainder of the survey units 
were less than 1000 m2 each. 

5.7.3 Surface Scans 

As Cd-l09/Ag-I09m contamination was discovered during the HSA in Room B214, it was 
prudent to perform a 100% beta-gamma scan on all work counters, floors, inside fume hoods, 
and sink areas. Additionally, 100% gamma scans were performed on all work counters, floors, 
inside fume hoods, and sink areas in rooms B205, B210, B214, and B214A as material 
identified with these rooms have a gamma decay component. 

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 beta contamination 
detectors, scanning at much less than one detector width per second was required to ensure 
that the scan MDC met the project DQOs. For the Nal scan surveys, the speed was set for a 2 
second observation interval. Both speeds ensure a sufficiently low MDC as discussed earlier to 
meet DQOs. 

5.7.4 Background Materials 

The background or reference materials were chosen due to their similarity in construction 
materials, construction date, and absence of any history of storing or handling radioactive 
materials. 
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For comparability of results, survey measurements were collected from the reference material 
areas using similar instruments and survey techniques employed in the survey unit areas. Each 
background reference material was surveyed using 20 random statickcan measurements. 

5.7.5 Determining the Number of Survey Points 

The following technique is used to determine the number of samples required. The number of 
survey points as estimated may be increased, but MARSSIM suggests the value should be 
conservative until all actual values are known. A review was made post-survey to determine if 
more samples were required but conservatism is also 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 I I  
error rates (a and p respectively) at 0.05. 

The “relative shift” ( A h )  is the ratio involving the concentration to be measured (A) relative to the 
expected variability in that concentration sigma (CY), and can be thought of as an expression of 
the resolution of the measurements. The sigma (0) is selected from the larger of that found in 
the survey unit or the reference area. The shift (A) 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 I I  
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. 

As decontamination efforts were on-going during the HSA with FSS activities to follow 
immediately, a conservative approach to the required number of samples was used. 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 or the mean of any scoping/characterization surveys. All of this is summarized in the 
following formulas: 

A DCGL - 0.5 * DCGL -= 
0- 0- 

A 0.5 
0- 0.3 
- 
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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 during the FSS. The low 
level of contaminant 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 a and p at 0.05, the required number of data points needed in each survey 
unit and reference area, MARSSIM Table 5.3 is used, is I O .  Similarly at a relative shift of 1.7, 
the number of data points in each survey unit is 15. By selecting 15 as the target number of 
sample locations in each survey unit, the probability of not obtaining sufficient data obviously 
diminishes. However, the shape of the cyclotron unit required 16 data points to complete the 
grid pattern. 

5.7.6 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 were used in the measurement of the survey units 
for the FSS. SAE units (feet and inches) were used for measuring the survey units. Visual aids 
such as chalk or removable tape were used to mark survey point locations within the survey 
unit. 

Reference material 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 material and Class 3 survey points were randomly selected. 

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 Class 1 Survey Units had a randomly selected starting point. Once 
the initial randomly selected survey point was determined, the remaining points were mapped 
on the survey map using a systematic triangular grid pattern. 

Survey unit maps are provided in Appendix A. These show the survey points with their (X, Y) 
Coordinates for the Class 1 survey units. Class 3 survey unit maps were deemed to be of 
sufficient clarity that coordinates were not shown. 
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5.7.7 Surface Activity Measurements 

Each survey unit and the reference area were initially designed to have a minimum of 15 
randomly located survey points. All survey units received a 100% beta scan on work surfaces, 
floors, fume hoods, and sinks. A smear was performed at each survey point and on selected 
drains, sinks, or HVAC vents. 

Direct Measurements 

Direct measurements of surface activity were performed at selected locations using 
instrumentation listed in Table 5. Measurements were conducted by integrating counts over a 1 
minute period. 

Removable Contamination Measurements 

A standardized method for smear testing of a relatively uniform area was used to aid in 
comparing contamination at different times and places. A smear taken from an area of about 
100 cm2 is deemed acceptable to indicate levels of removable contamination. 
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6.0 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/l 00 cm2 for surface contamination 
Name of surveyor, sampler, or analyst 
Instrument specifications and calibration date 
Minimum detectable concentrations or activity 
Name of person reviewing results 
Other relevant information 

Per NUREG-1757, V01.2, the survey results in Appendix A 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 1 survey units, 
and random locations for Class 3 survey units, and (b) discussion of unique material 
features and remedial actions; 
the measured sample concentrations, in units that are comparable to the DCGLs; 
the statistical evaluation of the measured concentrations. 

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. 
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TL 81 9 27 Linoleum 
Tile 

6.1 Background Material Results 

Unpainted 
Concrete 

Table 11 summarizes the results of the measurements for the reference materials with the three 
types of instruments used. The survey code is presented as a guide to the data sheets found in 
Appendix A. 

Table 11. Summary of Reference Material Static Measurements 

1087 38 cu 

Sheet loo Linoleum 1 1; 1 884 125 

Counter Not used Not used Not used Not used 

349 I 26 I Not used I Not used 

6.2 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 A. Drawings and coordinates are provided in Appendix A. 

0 The highest average and maximum beta static measurements were I 1  19 and 2000 
dpm/l 00cm2 which are 22% and 13% of the respective DCGLs of 5000 dpm/l 00cm2 and 
15000 dpm/l 00cm2; respectively. 

The highest average and maximum beta scan measurements were 1164 and 2270 
dpm/l 00cm2 which are 23% and 15% of the respective DCGLs of 5000 dpm/l 00cm2 and 
15000 dpm/l 00cm2; respectively. 

0 The highest average and maximum beta smear measurements were 30 and 221 
dpm/100cm2 which are 3% and 22% of the DCGL of 1000 dpm/100cm2. The highest H- 
3 result was I I dpm/l 00cm2 which is about I % of the acceptable surface contamination 
levels. 

0 The highest average and maximum gamma static surface measurements were 0 and 
800 dpm/l 00cm2 which are 0% and 5% of the respective DCGLs of 5000 dpm/l 00cm2 
and 15000 dpm/l 00cm2; respectively. 

The highest average and maximum gamma scan surface measurements were 0 and 
2216 dpm/100cm2 which are 0% and 14% of the respective DCGLs of 5000 dpm/100cm2 
and 15000 dpm/l 00cm2; respectively. 
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B202 
B205 
8206 

The average and maximum gamma static volumetric measurements were 0.0 and 2.7 
pCi/g which are 0% and 35% of the DCGL of 7.8 pCi/g; respectively. 

15 980 335 624 
15 1760 907 489 
15 1500 547 655 

The average and maximum gamma scan volumetric measurements were 0.4 and 3.5 
pCi/g which are 5% and 45% of the DCGL of 7.8 pCi/g; respectively. 

B210 
B214 

Table 12. Summary of Beta Static Measurements* 

15 
15 41 0 

I B201 I 15 I 1630 I 704 I 622 I 

B214 
B214A 
8214 
HALL 

Counter CT 148454 43-68 206 276 -323 783 
Floor CP 128625 43-37 1140 1393 1164 2270 
Sink CT 148454 43-68 205 2 54 -343 434 
Floor TL 128625 43-37 1065 1222 1076 1764 

I B214A I 15 I 1210 I 559 I 285 I 
1 Hall I 15 I 2000 I 1219 I 35 1 

* Reference material background averages have been subtracted. 

32 



Buildins G - FSSR 

B20 1 
B202 
B205 

Table 14. Summary of Gross Beta Smear Measurements* 

17 97 0 37 
17 78 17 39 
16 89 1 45 

B206 
B210 

16 97 10 59 
17 22 1 30 63 

I B214 I 17 1 84 I 26 I 34 
I B214A I 19 I 72 I 13 I 39 
I Hall I 15 I 126 I 21 I 67 

*Only instrument background has been subtracted. 

Table 15. Summary of H-3 Smear Results 

The laboratory report is found at the end of Appendix A. The report lines listed in the table 
correspond to that report; values are found in the “DPMI” column. 
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Table 16. Summary of Gamma Static Measurements* 

B214A I 16 
Activity (pcilg) 

2.7 I 0.0 I 1 .o 

* Reference material background averages have been subtracted. 

B214 I Cd-109 

B214A I Co-60 

Table 17. Summary of Gamma Scan Measurements* 

<O 827 
Activity (pCi/g) 

0.4 3.5 

* Reference material background averages have been subtracted. 

6.3 Results of Miscellaneous 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. 

Guidance found in NRC Inspection Procedure 84750 was used to determine data quality and if ratios 
could not be determined, review and follow-up actions was per that document. Professional 
judgment was used for sample results that are negative or less than MDC. The following NRC 
guidance is presented: 

0 Divide the first result for each sample by its associated uncertainty to obtain the 
resolution. (Note: For purposes of this plan, the uncertainty is defined as the 
relative standard deviation, one sigma, of the lab results as calculated from 
counting statistics.) 
Divide each first result by the corresponding second result to obtain the ratio 
(First resultlsecond result). 
The measurements are in agreement if the value of the ratio falls within the limits 
shown in the following table for the corresponding resolution. 

0 

0 
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Resolution 
<4 

Table 18. Criteria for Accepting the Measurement* 

Ratio 

4-7 
8-15 
16-50 
51 -200 
>200 

0.5-2.0 
0.6-1.66 
0.75-1.33 
0.80-1.25 
0.85-1.18 

Table 19. Comparison of Duplicate Sample Measurements 

6.4 Review of Individual Survey Units 

Each individual survey unit meets the release criteria. The following paragraphs present a 
summary of the fixed, scans and smears for each survey unit. Often the results are zero or less 
than zero which is normal for measurements at or near background levels. 

6.4.1 Room 8201, the Micro PET 

Results for the beta static average, maximum, and the maximum removable surface 
contamination levels were 704, 1630, and 80 dpm/lOO cm2, respectively. The average and 
highest beta scan results were 231 and 1757 dpm/l00 cm2, respectively. The average and 
maximum H-3 smear results were 0 and 8 dpm/100 cm2, respectively. These values are below 
the acceptable surface contamination DCGLs. 
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6.4.2 Room B202, the Wet Lab 

Results for the beta static average, maximum, and the maximum removable surface 
contamination levels were 335, 980, and 90 dpm/l00 cm2, respectively. The average and 
highest beta scan results were e0 and 852 dpm/l00 cm2, respectively. The average and 
maximum H-3 smear results were 1 and 7 dpm/l00 cm2, respectively. These values are below 
the acceptable surface contamination DCGLs. 

6.4.3 Room B205, the Gantry 

Results for the beta static average, maximum, and the maximum removable surface 
Contamination levels were 907, 1760, and 100 dpm/100 cm2, respectively. The average and 
highest beta scan results were e0 and 1268 dpm/l 00 cm2, respectively. Results for the gamma 
static average and maximum surface contamination levels were e0 and 740 dpm/l00 cm2, 
respectively. The highest gamma scan result was 2126 dpm/100 cm2. The average and 
maximum H-3 smear results were 1 and 11 dpm/100 cm2, respectively. These values are below 
the acceptable surface contamination DCGLs. 

6.4.4 Room B206, Prep Lab 2 

Results for the beta static average, maximum, and the maximum removable surface 
contamination levels were 547, 1500, and 80 dpm/100 cm2, respectively. The average and 
highest beta scan results were e0 and 948 dpm/l00 cm2, respectively. The average and 
maximum H-3 smear results were 0 and 6 dpm/l00 cm2, respectively. These values are below 
the acceptable surface contamination DCGLs. 

6.4.5 Room B210, Prep Lab 1 

Results for the beta static average, maximum, and the maximum removable surface 
contamination levels were 224, 740, and 200 dpm/100 cm2, respectively. The average and 
highest beta scan results were e0 and 1071 dpm/100 cm2, respectively. Results for the gamma 
static average and maximum surface contamination levels were e0 and 650 dpm/100 cm2, 
respectively. The highest gamma scan result was e0 dpm/l00 cm2. The average and 
maximum H-3 smear results were 1 and 5 dpm/l00 cm2, respectively. These values are below 
the acceptable surface contamination DCGLs. 

6.4.6 Room B214, Hot Chemistry 

Results for the beta static average, maximum and the maximum removable surface 
contamination levels were eo, 410, and 100 dpm/100 cm2, respectively. The average and 
highest beta scan results were e0 and 737 dpm/100 cm2, respectively. Results for the gamma 
static average and maximum surface contamination levels were both e0 dpm/l00 cm2, 
respectively. The highest gamma scan result was 827 dpm/l00 cm2. The average and 
maximum H-3 smear results were e0 and 7 dpm/lOO cm2, respectively. These values are below 
the acceptable surface contamination DCGLs. 

6.4.7 Room B214A, the Cyclotron Room 

Results for the static average, maximum and the maximum removable surface contamination 
levels were 559, 1210, and 90 dpm/100 cm2, respectively. The average and highest beta scan 
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results were 1076 and 1764 dpm/l00 cm2, respectively. The average and maximum H-3 smear 
results were <O and 6 dpm/100 cm2, respectively. Results for the gamma static average and 
maximum volumetric contamination levels were 0.3 and 2.4 pCi/g, respectively. The highest 
gamma scan result was 3.2 pCi/g. These values are below the acceptable surface and 
volumetric contamination DCGLs. 

6.4.8 The Hallway 

Results for the beta static average, maximum, and the maximum removable surface 
contamination levels were 1219, 2000, and 110 dpm/100 cm2, respectively. The highest beta 
scan result was 948 dpm/100 cm2. The average and maximum H-3 smear results were <O and 
4 dpm/lOO cm2, respectively. These values are below the acceptable surface contamination 
DCGLs. 
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7.0 CONCLUSIONS 

The survey conducted by the NIH-NIDA RSO reported detectable levels of '20-60 in the floor of 
the cyclotron Room B214A. As the activity was reported as below regulatory dose concerns, 
the area had been released prior to the HSA. FSS results for residual contamination levels 
confirm that only a small fraction of the DCGL remains. 

The cyclotron was used to produce short-lived radionuclides for studies and research, including 
C-11, 0-15, and F-18, which, by nature of radioactive half-life, no longer pose a residual 
contamination issue. However, the process also created Cd-109, which was identified as a 
contaminant in Room B214 during the HSA. The materials contaminated with Cd-109 were 
removed during the conduct of the HSA; surface areas were decontaminated by the radiation 
safety staff. FSS results of Room B214 indicate that decontamination efforts were successful. 

Tritium (H-3) was the only radionuclide of concern which required a special analysis by liquid 
scintillation counting of smears. For the entire survey, the highest H-3 contamination level 
identified was 11 dpm/IOOcm2. H-3 is known to be readily removable and levels identified here 
are extremely small compared to today's acceptable license termination surface screening 
values of 1.2 x 1 O8 dpm/l 00cm2 

All DQOs for the survey were met and results of the duplicate measurement program were 
acceptable. The residual contamination levels for each survey unit were a small fraction of the 
PCGL and the site is recommended for unrestricted release. 
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Room: B201 Micro Pet 

7 
Date: 7 / 26 / 2008 

-i 

1 I 

// 16 Bias Sink Smear 
17 Room Exhaust Duct 

No Scale 0 

Survey Instruments 

43-68 PR 148454 Statics /Scans 
43-37 PR 128625 Statics /Scans 

2350-1 # 80496 

Surveyor: James Brady I Sr HPT 
Reviewer: Claude Wiblin I CHP 
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Appendix A 

Summary of Beta Static Measurements 

Survey Unit: B201 
Survey Date: 7/26/2008 

Net (dpmll00 cm2) 
Gross NCPM Uncertainty 

Activity 95% CL Location [counts) NCPM uncertainty 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

322 
360 
338 
31 0 
360 
362 
291 
306 
303 
293 
309 
22 1 
342 
378 
301 

47 
85 
63 
35 
85 
87 
16 
31 
28 
18 
34 
-54 
67 
103 
26 

18 
18 
17 
18 
19 
16 
17 
17 
17 
17 
14 
18 
19 
17 

Maximum: 
Average: 
Std Dev: 

1340 
990 
550 
1340 
1370 
250 
490 
440 
280 
530 

1060 
1630 
41 0 

1630 
704 
622 

-860 

570 
560 
530 
570 
580 
510 
530 
520 
51 0 
530 
440 
560 
590 
520 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: SL 

Instrument: L2350-1 80496 Material Background: 275 cpm 
Detector: 43-68 148454 Background Sigma: 16 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1273 dpm/lOO cm2 

Surveyor: James Brady, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix A 

Summary of Smear Measurements 

Survey Unit: B201 Survey Date: 7/26/2008 
Analysis Date: 8/7/2008 

Net ldDm1100 cm2) 
Gross Uncertainty (@ 

Location (counts) NCPM *I*  NCPM Activity 95% CL 
1 55 -1 9 -4 130 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

56 
56 
54 
55 
49 
55 
61 
61 
69 
60 
50 
57 
55 
52 
49 
51 

0 
0 
-2 
-1 
-7 
-1 
5 
5 
13 
4 
-6 
1 
-1 
-4 
-7 
-5 

9 3 
9 3 
9 -1 1 
9 -4 
9 -47 
9 4 
9 39 
9 39 
10 97 
9 32 
9 -40 
9 11 
9 -4 
9 -26 
9 -47 
9 -33 

130 
130 
130 
130 
130 
130 
140 
140 
140 
130 
130 
130 
130 
130 
130 
130 

Maximum: 97 
Average: 0 
Std Dev: 37 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 
Detector 44-10-1 PR181905 

R E  55.6 cpm ES 0.25 epm/dpm 

O B  5.1 cpm Ei 0.55 cpm/epm 

TS I m  0, 0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wblin, CHP 
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Room: B202 Wet Lab Date: 7 / 26 12008 

I 

STATIC & SMEAR 
LOCATIONS 

--+ 10.25' 

Biased Smear Location: 
16 - Inside Sink A 17- Inside Sink 

Survey Instruments 

43-68 PR 148454 Statics /Scans 
43-37 PR 128625 Statics /Scans 

2350-1 # 80496 

No Scale 0 
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Surveyor: James Brady I Sr HPT 
Reviewer: Claude Wiblin I CHP 



Appendix A 

Summary of Beta Static Measurements 

Survey Unit: B202 
Survey Date: 7/26/2008 

Net (dpmll00 cm2) 
Gross NCPM Uncertainty 

Location (counts) NCPM Uncertainty Activity @ 95% CL 

1 30 1 26 17 41 0 520 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

332 
325 
331 
31 5 
294 
31 1 
269 
289 
31 6 
337 
306 
298 
202 
220 

57 
50 
56 
40 
19 
36 
-6 
14 
41 
62 
31 
23 
-73 
-55 

18 
17 
18 
17 
17 
17 
16 
16 
17 
18 
17 
17 
14 
14 

900 
790 
880 
630 
300 
570 
-1 00 
220 
640 
980 
490 
360 

-1 170 
-880 

Maximum: 980 

Std Dev: 624 
Average: 335 

550 
540 
550 
530 
520 
530 
490 
51 0 
540 
550 
530 
520 
420 
440 

~ ~~ 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: SL 

Instrument: L2350-1 80496 Material Background: 275 cpm 
Detector: 43-68 148454 Background Sigma: 16 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epmldpm 

Total Efficiency Uncertainty: 0.0004 epmldpm 
MDC: 1273 dpm/lOO cm2 

Surveyor: James Brady, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Summary of Smear Measurements 

Survey Unit: B202 Survey Date: 7/26/2008 
Analysis Date: 8/7/2008 

Net (dom1100 cm2) 
Uncertainty @ 

95% CL Activity Gross 
(counts) NCPM *1 Q NCPM Location 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

64 
60 
69 
68 
49 
66 
57 
60 
70 
59 
56 
54 
64 
49 
72 
65 

6 
2 
11 
10 
-9 
8 
-1 
2 
12 
1 
-2 
-4 
6 
-9 
14 
7 

10 
10 
10 
10 
9 
10 
9 
10 
10 
10 
9 
9 
10 
9 
10 
10 

33 
11 
61 
56 
-50 
45 
-6 
11 
67 
6 

-1 I 
-22 
33 
-50 
78 
39 

Maximum: 78 
Average: 17 
Std Dev: 39 

Appendix A 

110 
110 
110 
110 
100 
110 
110 
110 
110 
110 
100 
100 
110 
100 
110 
110 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 
Detector 43-10-1 PR229364 

R B  58.0 cpm ES 0.25 epmldpm 

OB 5.7 cpm Ei 0.71 8 cpm/epm 

T S  I m  0, 0.001 6 cpm/dpm 

T B  20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

A-8 



Final Status Closeout Survey for G Building 
Johns Hopkins Bayview Campus Appendix A 

Room: B205 Gantry 
(Scanning Room) Date: 7 / 26 / 2008 

1 El 
n 

2 1 . 6 ' 7  

Note: Smear And Static Reading 14 were taken 
inside the room exhaust duct 

STATIC & SMEAR 
LOCATIONS 

0 DQO 

Survey Instruments 

43-68 PR 148454 Statics /Scans 
43-37 PR 128625 Statics /Scans 

2350-1 # 80496 

No Scale 0 

Surveyor: James Brady / Sr HPT 
Reviewer: Claude Wiblin / CHP 
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Appendix A 

Summary of Beta Static Measurements 

Survey Unit: B205 
Survey Date: 7/26/2008 

Net (dpmll00 cm21 
Uncertainty 
6.3 95% CL 

Activity Gross NCPM 
fcountsl NCPM Uncertainty 

Location 

1 338 63 18 990 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

301 
331 
386 
334 
32 1 
36 1 
372 
330 
364 
31 6 
334 
269 
338 
293 

26 
56 
1 1 1  
59 
46 
86 
97 
55 
89 
41 
59 
-6 
63 
18 

17 
18 
19 
18 
17 
18 
19 
18 
19 
17 
18 
16 
18 
17 

41 0 
880 
1760 
930 
720 
1360 
1530 
870 
1410 
640 
930 
-1 00 
990 
280 

Maximum: 1760 
Average: 907 
Std Dev: 489 

520 
550 
600 
550 
540 
580 
580 
550 
580 
540 
550 
490 
560 
51 0 

Instrument Data and Analysis Paramefers 
Model Serial No Reference Material: SL 

Instrument: L2350-1 80496 Material Background: 275 cpm 
Detector: 43-68 148454 Background Sigma: 16 cpm 

Probe Area: 126 cm2 Sample Analysis Time: I min 
S u rface E ffi ci e n cy : 0.25 epmldpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1273 dpm/lOO cm2 

Surveyor: James Brady, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix A 

Summary of Smear Measurements 

Survey Unit: B205 Survey Date: 7/26/2008 
Analysis Date: 8/7/2 0 08 

Net (dom1100 cm’) 
Uncertainty @ 

95% CL Activity 
Gross 

(counts) NCPM *I 0 NCPM Location 

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

56 
58 
66 
74 
50 
51 
47 
57 
71 
56 
53 
65 
49 
60 
52 
60 
59 
74 
51 

-2 
0 
8 
16 
-8 
-7 

-1 1 
-1 
13 
-2 
-5 
7 
-9 
2 
-6 
2 
1 
16 
-7 

9 
10 
10 
10 
9 
9 
9 
9 
10 
9 
9 
10 
9 
10 
9 
10 
10 
10 
9 

-1 1 
0 
45 
89 
-45 
-39 
-6 1 
-6 
72 
-1 1 
-28 
39 
-50 
11 
-33 
11 
6 
89 
-39 

Maximum: 89 

Std Dev: 45 
Average: 1 

100 
110 
110 
120 
100 
100 
100 
110 
110 
100 
100 
110 
100 
110 
100 
110 
110 
120 
100 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 
Detector 43-1 0-1 PR229364 

RB 58.0 cpm ES 0.25 epm/dpm 

(JB 5.7 cpm E, 0.71 8 cpm/epm 

TS I m  (J, 0.0016 cpm/dpm 

T B  20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix A 

Summary of Direct Gamma 

Survey Unit: 6205 Survey Date: 8/26/2008 

Location 

Net (dDmll00 cm2) 

Gross Uncertainty *' Activity @95% cL 
(counts) NCPM NCPM 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

5114 -340 194 -750 860 

5468 
51 04 
4542 
3892 
581 7 
5201 
4450 
5557 
4686 

5224 
5123 
4882 

-464 193 
14 195 

-350 194 
-912 192 
-1 562 191 
363 195 
-253 194 
-1 004 192 
103 195 
-768 193 
-1172 192 
-230 194 
-331 194 
-572 193 

-1 030 
30 

-770 
-2020 
-3460 
800 
-560 
-2230 
230 

-1 700 
-2600 
-51 0 
-730 

-1 270 

860 
860 
860 
850 
840 
870 
860 
850 
860 
850 
850 
860 
860 
860 

Maximum: 
Average: 
Std Dev: 

800 

1134 
-1105 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 
Detector 44-1 0 PR186963 

RB 5454 cpm Radionuclide Ge-68 
OB 180 cpm Etota, 0.45 cpm/dpm/l 00cm2 

TS I m  
T B  20 m MDC 767 dpm/l 00cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Room: B206 Prep Lab 2 Date: 7 / 26 /2008 

1 10.1' 

Note: Smear and Static Reading 
15 were taken inside room sink 

Static and Smear Locations: 

Biased Smear Location 16 
Was Taken Inside Room 

Exhaust Duct 

Survey Instruments 

43-68 PR 148454 Statics /Scans 
43-37 PR 128625 Statics /Scans 

2350-1 # 80496 

Surveyor: James Brady I Sr HPT 
Reviewer: Claude Wiblin I CHP 
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Appendix A 

Summary of Beta Static Measurements 

Survey Unit: B206 
Survey Date: 7/26/2008 

Net (dDmll00 cm2) 
Uncertainty 
@ 95% CL 

Activity Gross NCPM 
(counts) NCPM Uncertainty 

Location 

1 32 1 46 17 720 540 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

301 
334 
328 
294 
300 
370 
290 
332 
333 
324 
345 
327 
250 
200 

26 
59 
53 
19 
25 
95 
15 
57 
58 
49 
70 
52 
-25 
-75 

17 
18 
18 
17 
17 
19 
16 
18 
18 
17 
18 
18 
15 
13 

41 0 
930 
830 
300 
390 
1500 
230 
900 
91 0 
770 
1100 
820 
-400 
-1 200 

Maximum: 1500 

Std Dev: 655 
Average: 547 

520 
550 
550 
520 
520 
580 
51 0 
550 
550 
540 
560 
550 
470 
420 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
MDC: 

SL 
275 cpm 

16 cpm 
1 min 

0.25 epm/dpm 

0.20 cpm/epm 
0.05 epm/dpm 

0.0004 epm/dpm 
1273 dpm/l 00 cm2 

Surveyor: James Brady, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix A 

Summary of Smear Measurements 

Survey Unit: 8206 Survey Date: 7/26/2008 
Analysis Date: 8/7/2008 

Net (dpmll00 cm21 
Uncertainty @ 

95% CL Activity Gross 
(counts) NCPM *1 (J NCPM Location 

1 68 12 10 90 140 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

43 
62 
57 
48 
65 
56 
52 
61 
59 
57 
44 
52 
51 
67 
69 

-1 3 
6 
1 
-8 
9 
0 
-4 
5 
3 
1 

-1 2 
-4 
-5 
11 
13 

8 
9 
9 
9 
10 
9 
9 
9 
9 
9 
8 
9 
9 
10 
10 

-9 1 
47 
11 
-55 
68 
3 

-26 
39 
25 
11 
-84 
-26 
-33 
83 
97 

120 
140 
130 
120 
140 
130 
130 
140 
130 
130 
120 
130 
130 
140 
140 

Maximum: 97 
Average: 10 
Std Dev: 59 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 
Detector 44-1 0-1 PR 1 81 905 

R B  55.6 cpm ES 0.25 epm/dpm 

(JB 5.1 cpm Ei 0.55 cpm/epm 

TS I m  (J, 0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Room: B210 Prep Lab 1 Date: 7 / 29 I2008 

A 
I 

" _ -  

El 

El - -  

[El 
j 

i 
/ 

i i 

t 10' ____jj 

itatic and Smear Localions: 

DQO 

Bias Smea:. 
16 Sink Smew, 
17 Overhead A Exhaust Smr?ar 

Survey Instruments 

43-68 PR 148454 Statics IScans 
43-37 PR 128625 Statics I Scans 

2350-1 # 80496 

No Scale 0 

Surveyor: James Brady I Sr HPT 
Reviewer: Claude Wiblin I CHP 
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Appendix A 

Summary of Beta Static Measurements 

Survey Unit: B210 
Survey Date: 7/26/2008 

Net (dom1100 cm2) 
Gross NCPM Uncertainty 

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

1 212 -63 14 -1 01 0 430 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

322 
24 1 
250 
312 
259 
281 
306 
31 0 
302 
298 
322 
307 
31 2 
308 

47 
-34 
-25 
37 
-1 6 
6 
31 
35 
27 
23 
47 
32 
37 
33 

17 
15 
15 
17 
15 
16 
17 
17 
17 
17 
17 
17 
17 
17 

Maximum: 
Average: 
Std Dev: 

74 0 
-550 
-400 
580 
-260 
90 

490 
550 
420 
360 
740 
500 
580 
520 

740 
223 
531 

540 
460 
470 
530 
480 
500 
530 
530 
520 
520 
540 
530 
530 
530 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: SL 

Instrument: L2350-1 80496 Material Background: 275 cpm 
Detector: 43-68 148454 Background Sigma: 16 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1273 dpm/lOO cm2 

Surveyor: James Brady, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Summary of Smear Measurements 

Survey Unit: B210 Survey Date: 7/26/2008 
Analysis Date: 8/7/2008 

Net (dDmll00 cm2) 
Gross Uncertainty @ 

95% CL Location (counts) NCPM *I 0 NCPM Activity 

1 63 7 9 54 140 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

51 
52 
60 
58 
55 
86 
49 
56 
57 
69 
59 
63 
62 
50 
64 
61 

-5 
-4 
4 
2 
-1 
30 
-7 
0 
1 

13 
3 
7 
6 
-6 
8 
5 

9 -33 
9 -26 
9 32 
9 18 
9 -4 
11 221 
9 -47 
9 3 
9 11 
10 97 
9 25 
9 54 
9 47 
9 -40 
9 61 
9 39 

130 
130 
130 
130 
130 
150 
130 
130 
130 
140 
130 
140 
140 
130 
140 
140 

Maximum: 221 
Average: 30 
Std Dev: 63 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 
Detector 44-10-1 PR181905 

RB 55.6 cpm ES 0.25 epm/dpm 

(JB 5.1 cpm Ei 0.55 cpm/epm 

TS I m  (Jc 0.0012 cpm/dpm 

T B  20 m MDC 204 dpm 

* >  

Appendix A 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Appendix A 

Summary of Direct Gamma 

Survey Unit: B210 Survey Date: 8/26/2008 

Net (dDm1100 cm21 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

5320 -134 194 -300 860 
4811 -643 
4438 -1016 
4096 -1358 
4287 -1167 
3881 -1573 

-81 6 
-530 

5020 -434 
5777 323 
4690 -764 
4374 -1080 
5178 -276 
4740 -714 
4981 -473 

193 
192 
191 
192 
190 
192 
193 
193 
195 
193 
192 
194 
193 
193 

-1420 
-2250 
-3010 
-2590 
-3480 
-1810 
-1 170 
-960 
720 

-1 690 
-2390 
-61 0 
-1 580 
-1 050 

850 
850 
850 
850 
840 
850 
860 
860 
870 
850 
850 
860 
850 
860 

Maximum: 720 
Average: -1 573 
Std Dev: 1088 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 
Detector 44-1 0 PR186963 

RB 5454 cpm Radionuclide Ge-68 
OB 180 cpm &total 0.45 cpm/dpm/l 00cm2 

TS I m  
T B  20 m MDC 767 dpm/l 00cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 

A-I 9 



Final Status Closeout Survey for G Building 
Johns Hopkins Bayview Campus Appendix A 

Room: 8214 Hot Chemistry 

I I I 

Date: 7 I 26  12008 

Static and Smear Locations: 

0 DQO 

Bias Smear 16 Inside Sink, 
A h  17 Inside Fume Hood 

Note: See next page for grid coordinates 
and instrument data 

A-20 
Surveyor: James Brady I Sr HPT 
Reviewer: Claude Wiblin I CHP 



Appendix A 

Final Status Closeout Survey for G Building 
Johns Hopkins Bayview Campus 

Room: 8214 Hot Chemistry Date: 7 126 I2008 

Survey Instruments 

43-68 PR 148454 Statics /Scans 
43-37 PR 128625 Statics /Scans 

2350-1 # 80496 

Grid Coordinates (feet) 

N X  Y 
1 4 2 

0.75 1.5 
3 7.25 1.5 
4 13.75 1.5 
5 20.25 1.5 
6 4 7 
7 10.5 7 
8 17 7 

N X  Y 
9 0.75 12.7 

I O '  7.25 12.7 
11 13.75 12.7 

15 17 18.25 

Point one is on individual grid. 

Points 2-15 are on different grid. 

Point 3 was random start. 
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Appendix A 

Summary of Beta Static Measurements 

Survey Unit: B214 
Survey Date: 7/26/2008 

Net (dpm1100 cm2) 
U nce rtai n ty 
@ 95% CL 

Activity 
Gross NCPM 

(counts) NCPM Uncertainty 
Location 

1 255 -20 15 -320 480 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

301 
248 
256 
289 
228 
248 
251 
300 
267 
276 
258 
293 
187 
141 

26 
-27 
-1 9 
14 
-47 
-27 
-24 
25 
-8 
1 

-1 7 
18 
-88 
-1 34 

17 
15 
15 
16 
14 
15 
15 
17 
16 
16 
15 
17 
13 
11 

Maximum: 
Average: 
Std Dev: 

410 
-430 
-31 0 
220 
-750 
-430 
-390 
390 
-1 30 
10 

-280 
280 

-1400 
-2130 

41 0 

680 
-351 

520 
470 
480 
51 0 
450 
470 
470 
520 
490 
500 
480 
51 0 
400 
340 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: SL 

Instrument: L2350-1 80496 Material Background: 275 cpm 
Detector: 43-68 148454 Background Sigma: 16 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1273 dpmllOO cm2 

Surveyor: James Brady, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix A 

Summary of Smear Measurements 

Survey Unit: 6214 Survey Date: 7/28/2008 
Analysis Date: 8/7/2008 

Net (dDmll00 cm2) 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

55 
63 
61 
56 
73 
55 
56 
72 
60 
71 
66 
64 
64 
66 

-3 
5 
3 
-2 
15 
-3 
-2 
14 
2 
13 
8 
6 
6 
8 

9 
10 
10 
9 
10 
9 
9 
10 
10 
10 
I O  
10 
10 
10 

-1 7 
28 
17 
-1 1 
84 
-1 7 
-1 1 
78 
11 
72 
45 
33 
33 
45 

Maximum: 84 
Average: 26 
Std Dev: 34 

100 
110 
110 
100 
110 
100 
100 
110 
110 
110 
110 
110 
110 
110 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 
Detector 43-1 0-1 PR229364 

R B  58.0 cpm ES 0.25 epm/dpm 

OB 5.7 cpm Ei 0.71 8 cpm/epm 

TS I m  0, 0.001 6 cpm/dpm 

TB 20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wblin, CHP 
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Appendix A 

Summary of Direct Gamma 

Survey Unit: 8214 Survey Date: 7/26/2008 

Net (dom1100 cm21 
Gross Uncertainty @ 

Activity 95% CL (counts) NCPM 21 Q NCPM 
Location 

.. 

1 4822 -632 193 -1 950 1190 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

4956 
4984 
5446 
501 9 
4755 
481 1 
4845 
4857 
4969 
4867 
4296 
4458 
3932 
371 6 

-498 
-470 

-8 
-435 
-699 
-643 
-609 
-597 
-485 
-587 

-1 158 
-996 
-1522 
-1738 

193 
193 
195 
193 
193 
193 
193 
193 
193 
193 
192 
192 
191 
190 

-1 540 
- 1450 
-20 

-1 340 
-21 60 
-1990 
-1880 
-1 840 
-1 500 
-1810 
-3580 
-3080 
-4700 
-5370 

1190 
1190 
1200 
1190 
1190 
1190 
1190 
1190 
1190 
1190 
1180 
1190 
1180 
1170 

Maximum: -20 
Average: -2281 
Std Dev: 1372 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 
Detector 44-1 0 PR186963 

RB 5454 cpm Radionuclide Cd-I 09 
OB 180 cpm &total 0.32 cpm/dpm/l 00cm2 

TS I m  
TB 20 m MDC 1070 dpm/l 00cm2 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Final Status Closeout Survey for G Building 
Johns Hopkins Bayview Campus Appendix A 

Room: B214A Cyclotron Room Date: 7 129 I2008 

6' 

I U U 

0 
Bias Smear 17 & 18 taken 

inside floor drain, 19 taken 
inside room exhaust duct A 

Note: See next page for grid coordinates 
and instrument data 

Surveyor: James Brady I Sr HPT 
Reviewer: Claude Wiblin I CHP 
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Final Status Closeout Survey for G Building 
Johns Hopkins Bayview Campus 

N X  Y 
1 2 1.75 
2 8 1.75 
3 14 1.75 
4 20 1.75 
5 5  7 
6 11 7 
7 17 7 
8 23 7 

Appendix A 

N X  Y 
9 2 12.25 

10 8 12.25 
11 14 1225 
12 20 12.25 
13 5 17.5 
14 11 175 
15 17 17.5 
16 23 17.5 

Room: B214A Cyclotron Room Date: 7 I 2 9  I2008 

Survey Instruments 

43-68 PR 148454 Statics /Scans 
43-37 PR 128625 Statics /Scans 

2350-1 # 80496 

Point 5 was the  random start. 
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Appendix A 

Summary of Beta Static Measurements 

Survey Unit: B214A 
Survey Date: 7/26/2008 

Net (dpm/100 cmZ) 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

320 
302 
290 
286 
308 
362 
301 
32 1 
263 
31 5 

345 
31 1 
298 
325 
250 

398 

74 
56 
44 
40 
62 
116 
55 
75 
17 
69 
152 
99 
65 
52 
79 
4 

Uncertainty 
@ 95% CL Activity 

16 590 250 

Gross NCPM 
(counts) NCPM Uncertainty 

Location 

15 
15 
15 
15 
17 
15 
16 
14 
16 
18 
17 
16 
15 
16 
13 

Maximum: 
Average: 

440 
350 
320 
490 
920 
440 
600 
130 
550 
1210 
790 
520 
41 0 
630 
30 

1210 
559 

240 
230 
230 
240 
270 
240 
250 
220 
240 
280 
260 
240 
240 
250 
21 0 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: 

Instrument: L2350-1 80496 Material Background: 
Detector: 43-68 148454 Background Sigma: 

Probe Area: 126 cm2 Sample Analysis Time: 
Surface Efficiency: 

Instrument Efficiency: 
Total Efficiency: 

Total Efficiency Uncertainty: 
MDC: 

CP 
246 cpm 
13.3 cpm 

1 min 
0.5 epm/dpm 

0.20 cpm/epm 
0.10 epm/dpm 

0.0008 epm/dpm 
603 dpm/l00 cm2 

Surveyor: James Brady, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix A 

Summary of Smear Measurements 

Survey Unit: B214A Survey Date: 7/28/2008 
Analysis Date: 81712 0 08 

Net (dom1100 cm2) 
Uncertainty @ 

95% CL 
Activity Gross 

Location (counts) NCPM *1 Q NCPM 

1 56 -2 9 -1 1 100 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

51 
71 
49 
54 
69 
52 
52 
57 
51 
63 
67 
55 
64 
55 
61 

-7 
13 
-9 
-4 
11 
-6 
-6 
-1 
-7 
5 
9 
-3 
6 
-3 
3 

9 
10 
9 
9 
10 
9 
9 
9 
9 
10 
I O  
9 
10 
9 
10 

-39 
72 
-50 
-22 
61 
-33 
-33 
-6 

-39 
28 
50 
-17 
33 
-17 
17 

Maxim u m : 72 
Average: 0 
Std Dev: 39 

100 
110 
100 
100 
110 
100 
100 
110 
100 
110 
110 
100 
110 
100 
110 

Instrument Data and Analysis Parameters 
Analysis Unit 3030 SN217607 
Detector 43-1 0-1 PR229364 

RB 58.0 cpm ES 0.25 epm/dpm 

DE 5.7 cpm Ei 0.718 cpm/epm 

T S  l m  0, 0.0016 cpmldpm 

TB 20 m MDC 160 dpm 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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Attachment A 

Summary of Direct Gamma 

Survey Unit: B214A Survey Date: 7/26/2008 

Uncertainty 
@ 95% CL 

Activity Gross 
(counts) NCPM fl 0 NCPM 

Location 

1 4930 -1 800 728 -2.1 1.7 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

6543 
7143 
7224 
661 0 
6958 
6817 
71 12 
6305 
6966 
9062 
7146 
6312 
6695 
6828 
571 5 

-1 87 
41 3 
494 
-1 20 
228 
87 
382 

236 
2332 
41 6 
-41 8 
-35 
98 

-1015 

-425 

729 
730 
730 
730 
730 
730 
730 
729 
730 
73 1 
730 
729 
730 
730 
729 

-0.2 
0.5 
0.6 
-0.1 
0.3 
0.1 
0.4 
-0.5 
0.3 
2.7 
0.5 
-0.5 
0.0 
0.1 
-1.2 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 

Maximum: 2.7 
Average: 0.0 
Std Dev: 1 .o 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 
Detector 44-1 0 PR186963 

RB 6730 cpm Radionuclide c0-60 
OB 725 cpm &total 861 cpm/pCi/g 

TS I m  
TB 20 m MDC 0.4 pCi/g 

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin. CHP 
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Appendix A Final Status Closeout Survey for G Building 
Johns Hopkins Bayview Campus 

Room: Basement Hall Way 

Date: 7 129 I2008 

Survey Instruments 

43-68 PR 148454 Statics /Scans 
43-37 PR 128625 Statics /Scans 

2350-1 ## 80496 

Static and Smear Locations: 0 DQO 

Surveyor: James Brady / Sr HPT 
Reviewer: Claude Wiblin / CHP 
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Appendix A 

Summary of Beta Static Measurements 

Survey Unit: Hall 
Survey Date: 7/26/2008 

Net (dtxnll00 cm2) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

347 
332 
381 
368 
347 
322 
303 
31 7 
328 
31 8 
334 
31 7 
342 
31 8 
304 

92 
77 
126 
113 
92 
67 
48 
62 
73 
63 
79 
62 
87 
63 
49 

Gross NCPM Uncertainty 
Location (Counts) NCPM Uncertainty Activity @ 95% CL 

15 1460 480 
15 
16 
16 
15 
15 
14 
14 
15 
14 
15 
14 
15 
14 
14 

Maximum: 
Average: 
Std Dev: 

1220 
2000 
1790 
1460 
1060 
760 
980 
1160 
I000 
1250 
980 
1380 
1000 
780 

2000 
1219 
351 

460 
51 0 
500 
480 
450 
430 
450 
460 
450 
470 
450 
470 
450 
430 

Instrument Data and Analysis Parameters 
Model Serial No Reference Material: TL 

Instrument: L2350-1 80496 Material Background: 255 cpm 
Detector: 43-68 148454 Background Sigma: 12 cpm 

Probe Area: 126 cm2 Sample Analysis Time: 1 min 
Surface Efficiency: 0.25 epm/dpm 

Instrument Efficiency: 0.20 cpm/epm 
Total Efficiency: 0.05 epm/dpm 

Total Efficiency Uncertainty: 0.0004 epm/dpm 
MDC: 1226 dpm/lOO cm2 

Surveyor: James Brady, Senior Health Physics Technician 
Radiological Engineer: Claude Wiblin, CHP 
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Appendix A 

Summary of Smear Measurements 

Survey Unit: B-Hallway Survey Date: 7/28/2008 
Analysis Date: 8/7/2008 

Net (dpm1100 cm') 
Uncertainty @ 

95% CL Activity Gross 
(counts) NCPM *I u NCPM Location 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

48 
64 
68 
58 
67 
73 
60 
61 
67 
52 
50 
61 
45 
61 
41 

8 
12 
2 
11 
17 
4 
5 
11 
-4 
-6 
5 

-1 1 
5 

-1 5 

9 
10 
9 
10 
10 
9 
9 
10 
9 
9 
9 
8 
9 
8 

61 
90 
18 
83 
126 
32 
39 
83 
-26 
-40 
39 
-76 
39 

-1 05 

Maximum: 126 
Average: 21 
Std Dev: 67 

140 
140 
130 
140 
140 
130 
140 
140 
130 
130 
140 
120 
140 
120 

Instrument Data and Analysis Parameters 
Analysis Unit 2929 SN176108 
Detector 44-1 0-1 PR181905 

RB 55.6 cpm ES 0.25 epm/dpm 

O B  5.1 cpm Ei 0.55 cpm/epm 

T S  I m  0, 0.0012 cpmldpm 

20 m MDC 204 dpm T B  

Surveyor: Byron Bland, Senior Health Physics Technician 
Reviewer: Claude Wiblin, CHP 
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RSO Contact: 

0 Alpha Beta Gamma 
ID Method On Container 0 

#ofSamples 134 # 1 - 134 

Chain of Custody /If Required): 

Appendix A 
Reviewed By: 

RSO, Inc. JOB WORKSHEET 

Billing Address: 
Project #: Date: 8/7/2008 

RequiredMDA: 
' Disposition: 

Hold Leak Test 
Discard Soil/Ash Waste 

Bioassay Other 

Customer Information: 
Nme: Chesapeake Nuclear Services, Inc. 

Address: 788 Sonne Dr. 

Contact: Claude Wiblin 

Contract / PO#: 

Job Description: Batsview 8wipe 

Annapolis, MD 21401 

l'hone: 4 10-353-6450 

Report Type Required: 

LSCPrintOut: 0 On a 3.5" Disk 0 

Name: 
Address: 

Report Units: 

dm; [E:;: Other 

Contact: 
Phone: 

I 

lurves Job Date: - - 
Mobilization: Description Qty X Unit Cost 

Servfce/Labor: Description Qty X UnitCost 

Material/Expenser/Transportation: 
RSO Stock Item Description Qty X Unit Cost 

Sub Total: 
Lab Analysis Request 
Comment: BaJnriew Swipe Survey 

Sample Description cost 

~ J o : e T m r  : 
Invoice #: A-33 Total Amount 

No Invoice Date: Invoice Amount 



Appendix A 

RMEWED BY: 

CONTNNER DESCRFWON CONTAINERS DATE 'TIME ANALYSIS REQUIREDICOMMENTS 

15 3b Lgc I u - 3 ,  6-)+ + P-3r 

I 17 I I 

I I I 1 

I I I I 
1 I 

DATE TIME REMARKS: 

DATE TIME 

RECENEDB. 

RECENED BY: 

RECEIVED B Y  DATE TIME 

EA=,. 
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8/12/08 9:53:42 BM QuantaSmart (!l!M) - 1.31 - Serial# 424558 Paue # 1 
Protocol# 2 - Triple L a b 1 8  DPM.lea A p p e M f R  

Assay Definition- 

Assay Description: 
CHESAPEAKE NUCLEAR 

Assay Type: DPM (Triple) 
Report Name: Report1 
Output Data Path: C:\Packard\Tricarb\Results\Default\Triple Lable DPM 
Raw Results Path: C:\Packard\Tricarb\Resulte\Default\Triple Lable 
DPM\20080812-1356.results 
Assay File Name: C:\Packard\TriCarb\Assays\Triple Lable DPM.lsa 

Count Conditions- 

Nuclide: Triple Label 
Quench Indicator: tSIE/AEC 
External Std Terminator (sec): 0.5 28% 
Pre-Count Delay (min) : 0.00 

Low Energy: 3H-Tol-3-10-08 
Mid Energy: 14C-TOL-07-17-06 
High Energy: 32P-UG-02-26-05 

Quench Sets: 

Count Time (min) : 2.00 
Count Mode: Normal 
Assay Count Cycles: 1 Repeat Sample Count: 1 
#Vials/Sample: 1 Calculate b Reference: Off 

Background Subtract: On - 1st Vial 
Low CPM Threshold: Off 
2 Sigma % Terminator: On - Any Region 

Regions LL UL 
A 0.0 12.0 
B 12.0 156.0 
C 156.0 2000.0 

Count Corrections- 

Static Controller: On 
Colored Samples: On 
Coincidence Time (nsec): 18 

Half Life- 

Half Life Correction: Off 
Regions Half Life 
A 
B 
C 

Cycle 
S# 
1 
2 
3 
4 
5 
6 
7 
8 

1 Results 
Time CPMA 
10.00 5 
2.00 1 
2.00 -0 
2.00 -1 
2.00 2 
2.00 -2 
2.00 -0 
2.00 -2 

CPMB 
8 
2 
-0 
-1 
2 
-2 
-1 
3 

Bkg Subtract 2Sigma Z Terminator 
1st Vial 0.00 
1st Vial 0.00 
1st Vial 0.00 

Luminescence Correction: On 
Heterogeneity Monitor: n/a 
Delay Before Burst (nsec) : 75 

Uniter 

CPMC 
5 
5 
-1 
2 
2 
2 
1 
-1 

Reference Date 

DPMl DPM2 
0 0 
2 1 
-1 0 
-2 -2 

2 
-3 A-35 -3  

- 0  -2  
-4  4 

DPM3 
0 
6 
-2 
2 
2 
2 
1 
-1 

Reference Time 

SI6 
75.60 
153.55 
0.00 
0.00 

201.02 
0.00 
0.00 

572.36 

tSIE LUM 
838.79 0 
751.42 0 
770.88 0 
800.24 0 
803.00 0 
846.39 0 
751.63 0 
767.90 0 



8/12/08 9r53 844 PM QuantaSmar t (935) - 1.31 - Serial# 4245 58 Paae # 2 
Protocol# 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

2 - Triple Lable DPM.lsa 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

-1 
1 
-1 
-1 
-2 
2 
2 
-0 
-2 
2 
1 
-2 
-2 
3 
1 
-1 
-0 
-0 
5 
2 
2 
1 
-4 
-1 
-1 
0 
3 
0 
-1 
3 
1 
0 
-2 
0 
3 
1 
3 
0 
-0 
0 
-1 
1 
-1 
1 
6 
-1 
1 
4 
1 
-1 
-2 
-1 
1 
-0 
-1 
-0 
-1 
0 
-2 
1 
1 
1 

2 
-0 
-2 
-0 
-1 
-2 
-0 
1 
-1 
-1 
-0 
2 
1 
0 
-0 
-1 
-1 
0 
2 
2 
-3 
1 
-1 
-2 
-2 
-4 
-3 
2 
0 
-2 
-1 
-0 
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-2 
-2 
-2 
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-1 
4 
-1 
-1 
-1 
1 
-1 
-1 
-1 
-1 
2 

-3 
-2 
-0 
-3 
-0 
-1 
-1 
-1 
-0 
0 
0 
0 
-1 

3 

2 
1 
3 
1 
-0 
2 
5 
-0 
1 
-0 
-2 
-0 
1 
1 
2 
-1 
-0 
1 
3 
1 
1 
-0 
1 
4 
3 
-1 
3 
2 
0 
5 
2 
4 
3 
4 
-1 
-2 
-1 
2 
0 
1 
-1 
-0 
-0 
-2 
0 
0 
-1 
3 
0 
-1 
-2 
1 
3 
1 
1 
1 
2 
-2 
2 
0 
1 
2 

-3 
1 
-1 
-3 
-5 
4 
4 
-1 
-3 
3 
1 
-5 
-4 
5 
2 
-2 
-1 
-1 
8 
3 
5 
2 
-7 
-1 
-2 
1 
6 
-0 
-1 
7 
2 
1 
-3 
1 
6 
3 
4 
1 

-2 
0 
-2 
1 
-3 
2 
11 
-2 
3 
6 
3 
-2 
-4 
-2 
1 
-0 
-1 
-1 
-2 
0 
-4 
2 
1 

2 
-1 
-3 
-0 
-0 
-3 
-2 
1 
-1 
-1 
0 
3 
1 
-0 
-1 
-0 
-1 
0 
1 
2 
-4 
1 
-1 
-3 
-3 
-5 
-4 
2 
1 
-4 
-1 
-1 
-2 
-3 
-2 
-2 
3 
-2 
5 
-1 
-1 
-1 
1 
-1 
-2 
-1 
-1 
2 
-3 
-2 
1 
-4 
-1 
-2 
-1 
-1 
-0 
1 
0 
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A-36 

2 
1 
4 
1 
-0 
2 
6 
-0 
1 
-0 
-2 
-0 
1 
1 
2 
-2 
-0 
1 
4 
1 
1 
-0 
1 
4 
4 
-2 
4 
2 
0 
5 
2 
5 
3 
4 
-1 
-2 
-1 
3 
0 
1 
-1 
-0 
-0 
-3 
0 
0 
-1 
3 
0 
-1 
-3 
1 
4 
1 
1 
1 
2 
-2 
2 
0 
1 

0 3 2 

49.84 
0.00 
0.00 
0.00 
0.00 

305.75 
192.98 
213.47 

0.00 
354.79 

0.00 
0.00 
0.00 
2.19 
15.96 
0.00 
0.00 
0.00 

59.86 
90.02 
0 IO0 

140.61 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
91.75 
0.00 
0.00 
0.00 
0.00 

112.26 
0.00 

142.14 
0.00 
56.51 
0.00 
0.00 
0.00 
0.00 
0.00 

57.34 
0.00 

107 80 
35.62 
0.00 
0.00 
0.00 
0.00 

827.38 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

128.06 
0.00 
89.31 

Ueer I Def au::t 
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752.76 
759.66 
896.55 
777.32 
724.65 
859 e 55 
792.03 
803.95 
847 6 58 
774.67 
859.52 
828.79 
815.71 
860.12 
836 76 
807.04 
826.87 
776.50 
841.00 
869.85 
820.43 
875.09 
867.01 
787.03 
844.69 
785.11 
798.19 
761.16 
755.60 
880.42 
772.04 
921.02 

744.56 
845.18 
811.85 
861.83 
777.91 
764.10 
850.68 
750.03 
757.53 
816.66 
852.55 
879.30 
856.90 
852.10 
766.01 
818.28 
840.58 
764.20 
724.39 
771.39 
834.27 
848.53 
762.36 
804.85 
785.02 
808.75 
771.23 
861.95 
811.24 

838.65 

0 
0 
5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
3 
0 
0 
0 
0 
0 
5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
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71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
12 9 
130 
131 
13 2 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2 IO0 
2.00 
2.00 
2.00 

-1 
2 
-1 
0 
-1 
-1 
-1 
1 
1 
-1 
3 
-0 
1 
-1 
-1 
1 
1 
2 
-1 
-1 
0 
0 
1 
1 
1 
2 
-0 
1 
-0 
-1 
3 
-2 
-1 
-1 
-0 
-1 
-1 
0 
-1 
3 
0 
-0 
1 
-1 
1 
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-1 
-0 
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-2 
-0 
-1 
-4 
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-2 
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-2 
-2 
2 
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-1 
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-0 
-1 
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-4 
-2 
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-3 
-2 
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-3 
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-3 
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0 
0 
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4 
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0 
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0 
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-2 
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1 
2 
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0 
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1 
2 
0 
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3 
1 
-0 
1 

-2 0 

-2 
4 
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1 
-1 
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-2 
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3 
1 
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-1 
-0 
0 
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2 
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-0 
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-1 
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-4 
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1 
-0 
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-2 
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-4 
-1 
-1 
1 
-5 
-0 
-3 
-7 
2 
-6 
5 
6 
-5 
-4 
4 
1 

-0 
-5 
-0 
-1 
-4 
-4 
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-3 
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-1 
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-2 
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-2 
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-1 -3 

-3 
1 
2 
-0 
-0 
4 
2 
5 
1 
6 
1 
-2 
0 
4 
-0 
-0 
-0 
0 
-1 
-0 
4 
0 
-2 
1 

-3 
-2 
1 
0 
0 
1 
0 
0 
-1 
-3 
2 
3 
4 
-0 
2 
1 
1 
2 
3 
2 
2 
4 
1 
4 
0 
-0 
2 
2 
1 
1 
2 
0 
-0 
3 
1 
-0 
1 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

101.69 
0.00 

116.04 
256.34 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

183.66 
0.00 
0.00 
0.00 
0.00 
0.00 

779.23 
0.00 

105.13 
40.11 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

279.67 
0.00 
0.00 
0.00 

49.84 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1122.30 
0.00 
0.00 
0.00 

327.82 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

45.83 
0 0.00 

User: Default 
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827.28 
759.34 
681.35 
768.56 
732.54 
760.25 
792.82 
804.96 
697.91 
851.19 
852.66 
791.03 
746.54 
802.34 
783.96 
790.83 
817.80 
743.98 
777.12 
889.64 
783.23 
819.72 
763.85 
770.29 
866.82 
832.66 
840.64 
766.94 
768.04 
404.89 
769.53 
755.27 
732 05 
679.49 
844.89 
636.07 
790.74 
780.41 
562.71 
669.49 
794.10 
755.95 
730.02 
802.86 
764.99 
735 * 78 
607.95 
702.43 
747.47 
722.33 
538.23 
808.14 

714 23 
589.74 
712.46 
767 -33 
698.18 
760.65 
823.14 
745.69 
646.13 
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133 2.00 -2 
134 2.00 -1 
135 2.00 -0 

3 1 -5 4 
0 -1 -1 1 
3 7 - 2  3 

1 183.66 715.34 0 
-1 0.00 798.42 0 
8 0.00 516.42 0 
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CHESAPEAKE NUCLEAR 
Count Tine( minutes): 10 .oo 
Assay Type: CPH 
Background Subtract : IPA Ekg 

Outlier : 5.0 FLA6 
%Spillup: 0 .oo 
%Spilldown: 0 .oo 
Screening: OFF 

Window R UiJdow 8 UindoH C 
Nuc 1 ide  : 1-125 15 - 75 k0V GO-57 75 - 165 keV HAN 15 - 2000 keV 
Bkg: 25.9 27.4 222 
Signa: 0 -00 0 .oo 2 -00 
LCR: 0 0 0 
Half life(hours): 0.00 0 .oo 
Multiplier: 1 .oooo 
tCV F l a g  Limit: 0 .oo 0 .oo 

S# 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

A: CPM A :  %SIG 
0 .O 
0 -0 
0 .o 
0 .o 
0 .o 
0.0 
0 .o 
0 .o 
0 "0 
0 . 0  
0 . 7  38.3 
0.4 51.3 
0 .o 
0.5 45.6  
0 .o 
0 .o 

E: CPM 8: %5IG 
0 .o 
0.0 
3.5 17 .O 
0.0 
0 .o 
0.0  
0 " 5  4 5 . 6  
0.0 
0 .O 
1.2 29.1 
0 .o 
1.9 23.1 
0 .o 
0 .o 
2.2 21.4 
0 .o 

C : CPM 
1 . 9  
0 .o 
6 " 4  
0 .o 
0 .o 
0 .o 
11 .o 
0.0 
0 .o 
2.9 
0.4 
6.2 
0.6 
0 .o 
5.3 
2.3 

C:%SIG 
22.7 

12.5 

9 . 5 2  

10 .4  
4 7 . 7  
12.7 
39.5 

13.7 
20.7 

EOITDATA.007 Archived to C:\ARCH\ARCH07D.238 
C:\DATA\P7DATA Copied to C:\DATA\ARCH07A.238 

75 keV 
* . I -  o . . , ,  

LLD: 
I . .  e .  

15 keV 
-c 1 I .  

LLD : . .. - 



0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
1 
0 
0 

0 
4 
0 
0 
0 
1 
0 
0 
1. 
0 
2 
0 
0 
2 
0 

0 
4 
0 
0 
0 
1 
0 
0 
1 
0 
2 
0 
0 
3 
0 

0 Appendix A 0 
6 9 
0 
0 
0 

11 
0 
0 
3 
0 
6 
1 
0 
5 
2 

0 
0 
0 
16 
0 
0 
4 
1 
9 
1 
0 
8 
3 
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Appendix B 

Final Status Closeout Survey for G Building 
Johns Hopkins Bayview Campus 

Appendix B 

MISCELLANEOUS SUPPORTING DOCUMENTS 

CO-60 in Large Concrete Area ............................................................................................. 8-2 
Co-60 in Large Concrete Area ............................................................................................. B-4 
Cd-109/Ag-I09m Floor Area ................................................................................................ B-6 
Ge-68/Ga-68 Floor Area ..................................................................................................... B-8 
NUREG-1507 Count Rate Versus Exposure Rate .............................................................. B10 
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Jacobus, John (NIHIODIORS) [E] 

From: Lemieux, Bryan P [blemieux@utmem.edu] 
Sent: Thursday, May 08,2008 1052 AM 
To: Jacobus, John (NIH/OD/ORS) [E] 
Subject: Mission Accomplished - Almost 

Hello Jon, 

We have received the source. Please send the keys, most recent leak test documentation, and any additional papewor 
as possible. 

Thanks! 

Bryan Lemieux, M.S., CHP 
Radiation Safety Officer 
University of Tennessee Health Science Center 
3 N Dunlap St. SI 10 Van Vleet Bldg 
Memphis, TN 38163 
Phone: 901-448-61 14 
Fax: 901 -448-7774 

1/22/2009 

as soon 



Sealed Source Leak Test Certification 

SOURCE DESCRIPTION: Single Source Calibrator, JL Shepard Series 1 OA 

Serial Number: 11 051 

Nuclide: Cs-I37 

Sealed Source: 3M Capsule Type 4F6S, S.N. MB 2993 

Original Activity: 47.4 MBq (12.8 mCi) on 7/27/99 

Current activity: 

Test Date: 4/28/2008 

Results: Less than 185 Bq (0.005 microcuries) 

Note: Source removed from storage and prepared for shipment to 
University of Tennessee, Memphis 
License No. R-79019-J97 

38.7 MBq (10.5 mCi) 

Y h 8  8 
ty Officer, NlDA IRP, Baltimore, MD 



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVXS ION os -RADIOLOGICAL HEALTH 

RADIOACTIVE MATERIAL LICENSE 

. . .. .. . . . . '. . Amendment .c . .. ,. 

. .  Page J, of 2 Pagea . . License Number R-79019-JO9 
. I  ' , " .  . .  . 

'unbersity of Tkgsee , '  Memphis 
Radiation Safety Office 
800 Madison A&me 

, .  . .  , I .  . ' . , M&phk;Tehnesae'38163 ' '. . .  . 
. .  

. I  Attktion: Bryan ~earlleuy.MS, CHp, w a r i o n  Sa€* o*er, . .  

As reqUeSKed by Bryan LemieivC and ;h accordmce w$b bis L&er dated Febmuy 12, 2008, 
Tenkessee Radioactive Material License mmba R-790 19-109 is mebded as follows: 

To add: 

. 

. * .  . .  
6.  Radioactive Material 

(Elemenrand 
Ma& Number) 

X Cesium 137 

. t . , , . . . . 
8.  Chemical 

. ..and/or 
Phvsical Eann 

., 

x.sealedsource : 
, ... (3M Model 4P6S) 

.. . 

. 9 . .  MaximumRadioactivity 

.. . Wbich L.icasee May , 

. and/or Wtity of Material 

Possess at Anv Osle Tinq 

. . iX One(1)sourcenot 
, - . :  ! , ... to q c e q l  12.8 . .  

:. .. . milljculies. 

lo. Authorizedust 

X To be used in a 1. L. Shepherd 8t Associ'ates Model I OA Calibret& for k h m e n l  d i d o n .  
' 

. L a a s  dated Feb* 4, t993, Augusl 31, 1993, with attachment, December 4, 2002, 
March 10,2004, July 9,2004, February 11; 2005, F e e  18,2005,. Febnrary 28,2007, 
with attachment, and February 12,2008 

20 'd 

1 'd 331340 AL34vs NOllVlQV'tl 88C:60 8( 



TEN&ESSEE DEP-TMENT OF ENVIRONMENT AND CONSERVATION 
. DIVISION OF RADIOL<~)~IC.AL HEALTH 

RAPIOAC~IVE. MATERIAL . LICENSE . 

Amendment 72 

Page 2 of 2. Pages * License Number R-790 1 pJO9 

. Telephone conversation on Octobe 7,1992, withDavid Edwards 

AU other parta of tais license remain uachqged. 
Date: F & m  

, . .  
. . . .  14, zoo8 

. . . . . . . .  . . .  . .  - . .  - . . . .  . F 6 r s ~ ~ ~ ~ ~ o m e r .  . . .  
. . . . . . . . .  . .  Tennessee D e p m e q t  a€ . .  

Environment and Conservation . . . . .  

” .  

- .  

. . . .  ”.. . . _ .  . . .  ;.. . ...... 

. . .  
. . . . . .  

. . . .  
. . . . . . . .  

- .  
.... 

. . . . . . . .  . . . . .  .... . . . . .  ... , . I  . 

EO ’d 
I’d 



RETURN SOURCE PACKING LIST 

c 
SHIP TO: 

Siemens Medical Solutions 
810 Innovation Drive 
Knoxville, TN 37932 
ATTN: Source Department 

.. .-... , _ -  ........ .... .. -.. . - 

If you would like a receipt . ...I acknow- t for these sources please provide a valid FAX riuiiiber belo 

Received,at Siepens Medical Solutions by: 

Comments: 

DO001555 Rev 



Sealed Source Certification 

Source Description: Line Source 

Model Type: LS - HR+ 

Serial Number: 4753 

Nuclide: 68Ge/68Ga 

Description: Solid ceramic matrix of 68Ge distributed in polyethylene tube encased in a 
stainless steel rod. 

Original Activity: 174 MBq (4.69 mCi) On 7/8/05 

Current Activity: 12.5 MBq (0.339 mCi) 

Results: Less than 185 Bq (0.005 pCi) With Dry Smear 

Note: Source removed from storage to be returned to supplier, Siemens Medical 
Solutions, 81 0 Innovative Drive, Knoxville, TN 37932 

John P. Safety Officer, NlDA IRP, Baltimore, MD 



Sealed Source Certification 

Source Description: Line Source 

Model Type: LS - HR+ 

Serial Number: 4752 

Nuclide: 68Ge/68Ga 

Description: Solid ceramic matrix of 68Ge distributed in polyethylene tube encased in a 
stainless steel rod. 

Original Activity: 174 MBq (4.69 mCi) On 7/8/05 

Current Activity: 12.5 MBq (0.339 mCi) 

Results: Less than 185 Bq (0.005 pCi) With Dry Smear 

Note: Source removed from storage to be returned to supplier, Siemens Medical 
Solutions, 81 0 Innovative Drive, Knoxville, TN 37932 

John P. Jacob Raaiation Safety Officer, NIDA IRP, Baltimore, MD 



Sealec 

Source Description: Line Source 

Model Type: LS - HR+ 

Serial Number: 4754 

Nuclide: 68Ge/68Ga 

Source Certification 

Description: Solid ceramic matrix of 68Ge distributed in polyethylene tube encased in a 
stainless steel rod. 

Original Activity: 174 MBq (4.69 mCi) On 7/8/05 

Current Activity: 12.5 MBq (0.339 mCi) 

Results: Less than 185 Bq (0.005 pCi) With Dry Smear 

Note: Source removed from storage to be returned to supplier, Siemens Medical 
Solutions, 81 0 Innovative Drive, Knoxville, TN 37932 



Sealed Source Certification 

Source Description: Cylindrical Source 

Model Type: CS-20-3 

Serial Number: 2219 

Nuclide: 68Ge/68Ga 

Description: Solid matrix of 68Ge encased in high density polyethylene tube sealed in a 
leak proof mechanical assembly. 

Original Activity: 129 MBq (3.49 mCi) On 7/8/05 

Current Activity: 9.29 MBq (0.251 mCi) 

Results: Less than 185 Bq (0.005 pCi) With Dry Smear 

Note: Source removed from storage to be returned to supplier, Siemens Medical 
Solutions, 81 0 Innovative Drive, Knoxville, TN 37932 



Sealed Source Certification 

Source Description: Cylindrical Source 

Model Type: CS-20-3 

Serial Number: 1817 

Nuclide: 68Ge/68Ga 

Description: Solid matrix of 68Ge encased in high density polyethylene tube sealed in a 
leak proof mechanical assembly. 

Original Activity: 122 MBq (3.30 mCi) On 6/28/04 

Current Activity: 3.36 MBq (0.091 mCi) 

Results: Less than 185 Bq (0.005 pCi) With Dry Smear 

Note: Source removed from storage to be returned to supplier, Siemens Medical 
Solutions, 81 0 Innovative Drive, Knoxville, TN 37932 

John P. Jacobus, IDA IRP, Baltimore, MD 



Sealed Source Certification 

Source Description: Line Source 

Model Type: LS - HR+ 

Serial Number: 4066 

Nuclide: 68Ge/68Ga 

Description: Solid ceramic matrix of 68Ge distributed in polyethylene tube encased in a 
stainless steel rod 

Original Activity: 166 MBq (4.49 mCi) On 6/28/04 

Current Activity: 4.35 MBq (0.124 mCi) 

Results: Less than 185 Bq (0.005 pCi) With Dry Smear 

Note: Source removed from storage to be returned to supplier, Siemens Medical 
Solutions, 81 0 Innovative Drive, Knoxville, TN 37932 

John P. Officer, NlDA IRP, Baltimore, MD 



Sealed Source Certification 

Source Description: Line Source 

Model Type: LS - HR+ 

Serial Number: 4065 

Nuclide: 68Ge/68Ga 

Description: Solid ceramic matrix of 68Ge distributed in polyethylene tube encased in a 
stainless steel rod 

Original Activity: 166 MBq (4.49 mCi) On 6/28/04 

Current Activity: 4.35 MBq (0.124 mCi) 

Results: Less than 185 Bq (0.005 pCi) With Dry Smear 

Note: Source removed from storage to be returned to supplier, Siemens Medical 
Solutions, 81 0 Innovative Drive, Knoxville, TN 37932 



Sealed Source Certification 

Source Description: Line Source 

Model Type: LS - HR+ 

Serial Number: 4067 

Nuclide: 68Ge/68Ga 

Description: Solid ceramic matrix of 68Ge distributed in polyethylene tube encased in a 
stainless steel rod 

Original Activity: 166 MBq (4.49 mCi) On 6/28/04 

Current Activity: 4.35 MBq (0.124 mCi) 

Results: Less than 185 Bq (0.005 pCi) With Dry Smear 

Note: Source removed from storage to be returned to supplier, Siemens Medical 
Solutions, 81 0 Innovative Drive, Knoxville, TN 37932 



\ 
Jacobus, John (NIHIODIORS) [E] 

From: Ming@sandersmedical.com 
Sent: 
To: Jacobus, John (NIH/OD/ORS) [E] 

Subject: Re: Return of sealed source 

Wednesday, October 22,2008 1 1 :35 AM 

Hi, John, 

Just want to confirm that we received the returns from you on June 18,2008. 

Let me know if you have any questions. 

Best regards, 

Ming 
Sanders Medical Products, Inc. 
Phone: 865-588-8998 
Fax: 865-588-8191 
www.sandersmedical.com 

On Oct 20,2008, at 5:05 PM, Jacobus, John (NIH/OD/ORS) [E] wrote: 

Ms Ming, 
As noted below, I shipped the identified Ge-68 microPET source to you on June 13, 2008, and FedEx says it was delivered on 
June 18, 2008. In order to close out my records, can I have a written acknowledgement to the sources deliver. You can reply to 
this message. 

Thanks. 

--John 
John P. Jacobus, MS, CHP 
Radiation Safety Officer, NlDA IRP 
and 
Senior Health Physicist 
NIH, Division of Radiation Safety 
Building 21, Room 238 
Bethesda, MD 20892-6780 
Phone and voicemail -- 301-594-4018 
FAX -- 301 -496-3544 

From: Jaco bus, Jo hn (NIH/OD/ORS) [E] 
Sent: Friday, June 13, 2008 12:57 PM 
To: 'ming@sandersmedical.com' 
Subject: Return of sealed source 

Hi, 
I was told to send you an e-mail regarding the return of a Ge-68 microPET source that we had supplied to 11s 
in November 2002. During a recent inventor, we are found this item and are returning via FedEx, Tracking 
NO. 8639-1 220-3295. 

Source description is as follows 
Model No. PET-O.1/0.5 
Serial No. 3277 
Radionuclide Germanium-68 
Activity: 0.6 mCi (22 MBq) 
Reference Date: 25 Nov 2002 

1/21/2009 

mailto:Ming@sandersmedical.com
http://www.sandersmedical.com


Sealed Source Certification 

Source Description: MicroPET Marker Source 

Model Type: PET-0.10.5 

Serial Number: 3277 

Nuclide: 68Ge/68Ga 

Description: Polymer of ceramic volume with 68Ge added encased in stainless steel 
cover. 

Original Activity: 22 MBq (0.6 mCi) On 22 Nov 2002 

Current Activity: 0.75MBq ( 0.004 mCi) 

Results: Less than 185 Bq (0.005 pCi) With Dry Smear 

Note: Source removed from storage to be returned to supplier, Sanders Medical 
Product, Inc., 520 Bearden Park Circle, Knoxville, TN 37919 

1 . A  n n 

IRP, Baltimore, MD 
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Date Shippi 

1/5/1993 

Units 

mCi 
mCi 
mCi 
mCi 
mCi 
mCi 
mCi 
mCi 
mCi 
mCi 
mCi 

7/14/1993 

,-129 Special Nuclea 
Matieral 

All Tritium C-14 Tc-99 

5.581 1.228 NP NP NP NP 
2.407 0.177 NP NP NP NP 
1.443 0.192 NP NP NP NP 
3.753 0.727 NP NP NP NP 
9.077 4.689 NP NP NP NP 
17.021 11.392 NP NP NP NP 
5.280 2.060 NP NP NP NP 
10.270 3.620 NP NP NP NP 
9.996 2.868 NP NP , NP NP 
7.989 4.244 0.001 NP NP NP 
2.555 0.505 NP NP NP NP 1011 211 99: 

1 111 511 99: 
T T . 3 5  

1/5/1993 
1/28/1993 
211 611 993 
311 711 993 
411 411 993 

5.000 NP NP NP 

11/15/1993 

TE 29.289 

mCi 1.049 
mCi 3.133 

111 011 994 
21911 994 

1.312 NP NP NP NP 
NP NP NP NP 
NP NP NP NP 

8.310 
8.689 
4.417 3.953 NP NP NP 
0.049 NP NP 
0.3’78 NP NP :y 
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411 511 994 
412511 994 
511 011 994 

mCi 
mCi 
mCi 
mCi 
mCi 
mCi 
nCi 

1/10/1994 

0.565 0.463 NP NP NP NP 
1.853 0.658 NP NP NP NP 
0.608 0.607 NP NP NP NP 
0.592 0.592 NP NP NP NP 
2.100 1.620 NP NP NP NP 
1.021 0.789 NP NP NP NP 
1.496 1.203 0.050 NP NP NP 
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Sewage Disposal 



1 . 
(millicurie) 

E9 ml(1.74E4 Gallday) 
Disposal 

H-3 C-141s-35 p-32 Ge-68 Ge-68 
IP-33 - 

7.00E-03 6.00E-03 I 3.31E+00 2.23E-01 
I Conc. (uCiim~) 1 1.59~-07 1 

-1f - 
10/2/1992 1.40E-02 5.00E-03 1.00E-03 r (mCi) 

I OE-02 1 .I 4.00E-04 1.70E-02 

------ - 1 1.52E-07 1 

2/1011993 7.00E-03 5.00E-04 2.70E-02 

.. Conc. (uCilml) 0.95E-uo I 

1 
2.62E-01 2.00E-03 I (mCi) 4.85E+00 

I Conc. (u~ilml) 1 1 
I c11m 1 0.0? I 

6114119931 I 2.00E-03 I I 2.00E-03 I 
Conc. (ucilrnl) 

I I I ~rn I 0.0,' ' 
7.00E-03 I 4.00E-03 ( 1 I I J#JV b C ~ l  2.65E 

Conc. fuCilml) I .89E-06 1 
- .  I 1 

1 I I 2.23E+00 1 

. . 

Sewage Disposal 
Monthly Activity Concentration (microcurielml) and Sum of Fractions 

Sample Concentration (microcurielml) 
Monthly Water Usage 1.4 X 

1-125 CI-36 Summary H-3 C-14 S-35lP-33 P-32 1-125 CI-36
date 

9/3/1992 5.00E-03 1.00E-03 2.10E-02 Monthly Total (n 

Fractions I 

2.50E-02 Total 22E 

111811993 .I OE-02 2.00E-03 

, 
Sum of Fractions 

1.50E-02 3.00E-03 

. . 
Sum of Fractions 0.20 

5/19/1993 9.00E-03 2.00E-03 2.70E-02 Monthly Total 

I I 3.47E-06 3 
of Fractions 

2.00E-01 2.00E-03 

I 
of Fractions 

718119931 4.00E-03 3.00E-03 Total . -- I 1 
Sum of Fractions 0.02 

8/3/1993 4.00E-03 2.00E-03 2.00E-03 8.00E-03 



1 . 
E9 ml (1.74E4 Gallday) 

H-+3 C-141s-35 p-32 S-35lP-33 Ge-68 
ID-?? 
I ,  -vv I 

I I 6.00E-04 I 6.00E-03 I 1 (mCi) I 3.71E+00 3.95E-01 1.20E-02 .I 0E+00 
I Conc. ( u ~ i i m ~ )  2.65~-06 ( 1 2.82~-07 1 8.57~-09 1 7.86~-07 1 
I 0.0' I 

4.00E-03 I (mCi) 8.02E 

Conc. (uCi/ml) 1 1 1 8.79E-08 1 1 
1 

MOI 3E+00 1.44E-01 E-0' 
Conc. (uCi/ml) 1 

1 
(mCi) 1.98E+00 !.97E-01 3.00E-02 2.20E-01 

Conc. (uCilml) I 1 2.12E-07 1 2.14E-08 ( 1.57E-0i 
1 

( ~ C I )  %+00 20- 
Conc. (uCilml) I 1 1 1 1 1 

3.44E+00 3.70E-01 5.18E-01 
2.68E+00 3.63E-01 1.03E-01 
6.12E 3.33E-01 

Conc. (uCiml) ( 4.37E-o 1 1 6.29E-07 1 2.38E-07 1 1 I 1 I I 
(mCi) I 4.01E. 

Conc. (uCilml) 2.86E-06 1 7.86E-09 1 1 2.43E-08 1 1 
I - 
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(mCi) 4.24E I I 1  
Conc. (uCilml) 3.03E-07 

0.01 1 I 
Total ( ~ C I )  4.86E+00 .02E+OC .49E-01 

Conc. (uCilml) 3.47E-06 1 r 7.47E-07 ] 7.29E-07 1 1 1 
1 

Sewage Disposal 
Monthly Activity (millicurie)Concentration (microcurielml)and Sum of Fractions

Sample Concentration (microcurielml) 
Monthly Water Usage 1.4 X 

1-125 CI-36 Ge-68 Summary H-3 C-14 P-32 1-125 CI-36 , I I I I I I I 

1119119931 8.00E-03 4.00E-03 Monthly Total 1 

Sum of Fractions 
12/15/1993 2.00E-02 2.00E-03 1.00E-03 Monthlv Total 

3.49E-06 5.29E-08 4.39E-07 
Sum of Fractions 0.02 

7.1 
5.09E-06 

Sum of Fractions 0.02 
Monthly Total 

1.41E-06 
Sum of Fractions 001 

Monthly Total 1 2 
1.41E-06 2.12E-07 2.14E-08 1.57E-07 . . 

Sum of Fractions 0.01 
2.30E-01 7.36E-01 

3.62E-01 

2.64E-07 7.84E-07 
Sum of Fractions 

Monthly Total 1-02 2-02 
3.68E-08 3.66E-07 

Sum of Fractions 0.02 I I 

Monthly Total 7.51 6.43 
5.37E-06 1.74E-07 1.29E-07 

Sum of Fractions 0.02 
1.20E-01 

4.24E-01 1.60E-02 

'I. 2.72E-07 
Sum of Fractions 0.01 

Monthly Total 

Sum of Fractions I 
Monthly 1 

1.06E-07 
Sum of Fractions 0.01 
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1 .  

10/27/1998 
10/30/1998 5.92E-02 I 

(rr 4.55E+01 .30E+00 
Conc. (uCiIml) 1 7.57E-07 [ 3.07E-06 [ 8 . 6 5 ~ 4 8  1 1.22E-06 1 1 

I 1 

Sewage Disposal 

3.70E-02 1.94E-03 4.24E-03 
2.25E-01 

Monthlv Total +00 
3.25E-05 

Sum of Fractions 0.07 
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- - 

E9 ml (1.74E4 Gallday) 
Disposal H-3 C-141s-35 P-s2 (21-36 S-351P-33 

IP-33 

2.71E+00 1.14E+00 8.99E+00 
8.52E-03 3.00E+00 E+01 

.. - 68E+01 :+O[ 
-. 

(u~ilml) 
~~~~~~~ .. 1- 

312411 3.56E+00 2.20E+00 
5E+00 +--- 

5/30/2002 E-04 8.86E-04 
I 

9112120031 1 1 1 1.26E-03 1 rn 7.94E-02 E-OL 
I Conc. luCiiml) 1 1.68E-06 1 5.67E-08 I 7.12E-10 I 1.74E-0i I 

Sewage Disposal 
Monthly Activity (millicurie) Concentration (microcurielml) and Sum of Fractions 

Sample Concentration (microcurielml) Monthly Water Usage 1.4 X 

1-125 Ge-68 Summary H-3 C-14 P-32 1-125 CI-36
date 

Ge-68 

11/3/1998 1.43E-01 6.01E-02 4.75E-01 
11/6/1998 3.41 1 

, 3 

. 2.63~-05 
. Sum of Fractions 0.08 

999 5.15E-02 1.16E-01 
3/31/1999 4.20E-02 4.13E-02 7.1 82E-01 

Sum of Fractions 
1.33E-02 8.51 2.44E-04 

7.33E-03 2.96E-04 5.26E-05 
I I I I 



Toti 
Conc. (UCUIIII~ 

(mCi) 
(uCVml) 

1 1 
F-02 

1 1 
1 6.92E-01 1 1 7.14E-03 1 

Monthly 

Sum of Fractions 
Monthly Total 

Conc. 
Sum of Fractions 

Sum of Fractions 0.00 
Monthlv Tota 95E-03 

Sum of Fractions 0.00 



E9 ml (1.74E4 Gallday) 

I Diiz:I I I C-141S-35 1 1 1 1 08-88 1 I I I S-351P-33 / 1 / CI-36 I Gbg8 I 

Sewage Disposal 

I Monthly Activity (millicurie) Concentration (microcurielml) and Sum of Fractions
Sample Concentration (microcurielml) 

Monthly Water Usage 1.4 X 

H-3 P-32 1-125 Cl-36 Summary
ID-22 

H-3 C-14 P-32 1-125 
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