DEPARTMENT OF VETERANS AFFAIRS
Veterans Health Administration
National Health Physics Program
2200 Fort Roots Drive
North Little Rock, AR 72114

1N 23 2010
In Reply Refer To: 598/115SHP/NLR
Cassandra F. Frazier
Division of Nuclear Material Safety
Nuclear Regulatory Commission (NRC), Region i
2443 Warrenville Road, Suite 210
Lisle, lllinois 60532-4352

Re: NRC Master Materials License 03-23853-01VA; VHA Permit Number 37-0123-03
Dear Ms. Frazier:

| request expedited review for the enclosed closeout survey documentation for Building
2 at VA Pittsburgh Healthcare System, Pittsburgh, Pennsylvania.

The documentation includes a Final Status Survey Report prepared by a contractor for
Building 2 at the healthcare system. The documentation provides information consistent
with 10 CFR 30.36. | conclude these results demonstrate the building is acceptable for
unrestricted use under criteria in 10 CFR 20.1402.

Building surface screening values in the Federal Register on November 18, 1998 (63
FR 64132), as supplemented by the Federal Register on June 13, 2000 (65 FR 37186),
were applied as the Derived Concentration Guideline Levels (DCGLs) for radionuclides
of concem (tritium and carbon-14).

This building is planned for demolition with a goal to complete the demolition and begin
construction for a new research building not later than the end of this fiscal year. Again,
| request an expedited review to support this planned construction.

If you have any questions or comments, please contact Thomas E. Huston, Ph.D.,
National Health Physics Program, at 501-257-1578.

Sincerely,

SUV

Gary E. Williams
Director, National Health Physics Program

SEREHE RECEIVED JUN 2 42010
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Pittsburgh, PA 15240
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May 19, 2010

National Health Physics Program
Building 101, Room 208D

2200 Fort Roots Drive

North Little Rock, AR 72114

Subject: Amendment Request
To Whom it May Concern:

This is to request that building 2, University Drive, VA Pittsburgh Healthcare System
(VAPHS), be released for unrestricted use and deleted from our Radioactive Materials
Permit (Radioactive Materials Permit Number 37-01230-03).

In accordance with our April 8, 2010, email notification to your office, VA Pittsburgh
Healthcare System has ceased all radioactive materials use and storage in building 2,
University Drive. As part of the decommissioning of building 2, a Historical Site
Assessment (HSA) and Final Status Survey (FSS) were conducted by Tidewater, Inc.,
during April 2010. The enclosed Final Status Survey Report (FSSR) from Tidewater inc.,
concludes that building 2 can be released for unrestricted use based on the results of the
survey measurements and current regulatory release criteria.

Building 2 sits on the construction footprint of the future Research Office Building (ROB).
The ROB is at 100% design phase and will be ready for solicitation in the very near future.
It is projected that the construction award will be made by the end of the summer with a
notice to start construction issued by the end of the fiscal year. Therefore, it is critical that
building 2 is ready for demolition by the end of the fiscal year.

It is my understanding that the FSSR can take up to 9 months before final approval is
granted, and | request that the decision to release building 2 for unrestricted use is made in
an expeditious manner.

If you need additional information concerning this request, please contact Mitch Belanger,
Radiation Safety Officer, at 412-360-3221.
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FINAL STATUS SURVEY REPORT
Veterans Administration Medical Center-Pittsburgh, Building 2
EXECUTIVE SUMMARY

As a result of the decision to cease operations with radioactive materials in VA-Pittsburgh,
Building 2, an investigation was performed at the facility to ensure that former use and storage
locations of radioactive materials are suitable for unrestricted release as specified by the
Nuclear Regulatory Commission (NRC) in 10 CFR Part 20. Tidewater, Inc. performed the final
status surveys (FSS) for Building 2 during April 2010 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 2 are currently authorized under Veterans Health
Administration (VHA) Permit Number 37-01230-03 issued to VA-Pittsburgh Health Care System,
University Drive, Pittsburgh, PA 15240 with an expiration date of September 30, 2014.

A Historical Site Assessment (HSA) of Building 2 was conducted by Tidewater in April 2010.
Both floors of the building were identified as actual or potential radioactive material use or
storage areas through the years. Laboratories were associated with the long-lived radionuclides
3 14

H and "C.

Radiologicalsurveys were performed during April 2010 in Building 2 with the intent of
determining if residual radioactive material above the release criteria were present. The
surveys were performed in accordance with the regulatory guidance found in MARSSIM
(NUREG-1575 and NUREG -1757). The FSS included: a) a minimum of 30 measurement
locations in each of 18 survey units; b) an investigative scan measurement in 10% of impacted
areas; and c) bias and routine smears to evaluate the presence of removable contamination.
The 30 measurements were performed first for ®H with a detector designed specifically for that
radionuclide and then with a different detector calibrated for '*C; for a total of 60 measurements
per survey unit. Hoods and sinks were part of the bias investigations which required direct
measurements and smears. The instruments were capable of detecting contamination at 0.1%
of the release criteria.

The surveys confirmed that residual radioactive material, if any, was significantly less than the
NRC screening levels. The structure is recommended for unrestricted release.

ii



Table of Contents
Page
Glossary of Terms, Acronyms and Abbreviations.......c.ccoveiiiin e, i
EXECUTIVE SUMMARY ..ottt crcrireeet et s sasassses s et es e s s raneretete s s e s s e ssasbraree st ensaasesnantnnnns ii
1.0 HISTORICAL SITE ASSESSMENT ...ootttiiiiiiiiiriiiete s rrecirscss s sisare e sesarsanns e e s 1
P T o (0T oY1 5 4V B T= Y] o i o o PPN 1
1.2 Owner and Facility LOCAHON ................iiiiiiiirn e e 1
1.3 BUilding DesCription.....cc.ceiiiiiiic e s st s sseeann s 3
1.4 DocUMENLS REVIEWED .......oviiiieiiiiiiiicimreie e e s asa b s e s s eess s s s b eeneaes 6
1.5 Property INSPECHIONS..........euiiiieee e ce s s e e e asa e e s e s s s s baaneaes 7
1.6 Personnel INTEIVIBWS .........uviriieieiiii et s sb et e s s e sbeees 7
1.7 History and Current USAge........coiiviviiieiiieiiiee ettt s nnae 7
2.0 ORGANIZATION AND TRAINING ...ccoiiiiiiiirtrienien s iecrietr e es e sees e aesssa s s ssssaasnenrsesessaans 10
AR I O 1o - Talv.2Y i o] o T OO UUUE 10
2 1 Y O e 10
3.0 PROJECT DATA QUALITY OBJECTIVES........oiiirieecierrcniintinn st sinsscssbeee s e 12
3.1 Step 1 — State the Problem............eeveeriiiiiee et s s s e 12
3.2 Step 2 — Identify the DECISION ......ccccvvivverivereeeirierrreiirirceie e e s 12
3.3 Step 3 — Identify Inputs to the DecCiSION .........ccveemremmeeimeiiierm s, 12
3.4 Step 4 — Define the Study Boundarnies..........cccceeeveiiiieimicren e e 13
3.5 Step 5 — Develop a DeCision RUIE............veveiiiierieii s 13
3.6 Step 6 — Specify Limits on DecCiSion Errors...........veeeeieviiriiinieiieeminiiienn 13
3.7 Step 7 — Optimize the Design for Obtaining Data...........cccccvvrrmemmiimiieeiiiieen, 14
4.0 DERIVED CONCENTRATION GUIDELINE LEVELS (DCGLS)...cccccicvivimrieiiiniiiinnineenn s 15
5.0 FINAL STATUS SURVEY OVERVIEW ......cooiiiiiiictee e eisics s snse s ssens e sanne 16
5.1 Area ClassifiCation........c.cocciviiiiiieiiiienrie et e et ce st st es e serannee 19
5.2 Selection of Area Size for Survey UNitS........oeeueeiiiiiiiiie e 19
5.3 Determining the Number of Survey Points .........cccccceiii i 20
5.4 Determination of Survey Point LOCations ...........cccovviiiiiiiiciine 21
5.5 Surface Activity MEaSUrEMENTS ......cocueiiiiieeer e rer e et e e s 22
5.5.1 Static MeasuremMents ... eeree e a s s e s aarr s ae s 22
5.5.2 SCaN MeaSUMEMENES ....uveiiiiiiiiiiciiintri et tees e e e s e s s s e e e e e s s e e 22
5.5.3 Removable Contamination Measurements...........ccccoveeiiiiiiciiiciiniinieee, 23
5.6 INStrUMENtation........ccevviimieiiiiciiieiiiic e e et r e e e 24
5.6.1 Static Minimum Detectable Concentrations (MDC).......ccccecviiiiiviininnniiiciniienenn. 27
5.6.2 Scan Minimum Detection Concentrations (MDC)........c.cccvrviiiiiiiiiiiiiiniiinncieeecneen, 28
5.6.2 Scan Minimum Detection Concentrations (MDC).........ccooiicmirrrininiiininiiiireen e 28
5.7 Reporting Activity and Confidence Levels.............ccccooiriiicii s 29
5.7.1 Surface ACiVItY ... ... 29
5.7.2 CoNfIdENCE LEVEL .......cooneeeiiiieieieeeee ettt s ssna s e 30

iii



6.0 DATAINTERPRETATION ....coiiiiitiiiiiiimeiiitiicnieniee sttt estae s st e s 32

7.0 SUMMARY OF RESULTS ...ooiiiiciiieiis ettt s seeeeeer e csnessesasres s s sain s s saabsae e s st sns s eeesnnaeaas 34
B.0  CONCLUSION L.t s et e s ee ettt e e e ee s ee s rer e s s bes s s s sabas e s s e bbb ebs e s anaenaansannnees 37
B.0 CONCLUSION ....otttitieittieteecitneeeeeiateeseeestaees s sameeeseseaseasenseeessensranessonasesesessbansnssessnnasessabasans 37
8.1 SUIVEY UNIt 1ot es b e r s s sbe et s s br e e s e s s ba e s s abnbesaenans 37
8.2 SUIVEY UNIt 2.ttt e sbbt e s s n s et e e s s na e e a b e e e eaae 37
8.3 SUNVEY UNit 3.ttt e s a e e e e en e e aanes 38
8.4 SUNVEY UNIt ..ottt e e s s s e s e s e bbb ae e s e s s e s a bt abareasans 38
8.5 SUNVEY UNIt D..coeii ettt e e tst e s e e e e e e 39
8.6 SUNVEY UNIt Bt st ar e s s ban e s rae e s aeaaasans 39
8.7 SUIVEY UNIL 7 ..ottt ettt ettt e e s s e s crr e st e e s s s s bbb armr e e e e e s e e s s ataeareneas 39
8.8 SUMVEY UNIt B..ceeeeeeieeieir et et e e e e e s s mr e e e e e se et b s bbb s n e r e e e s ae s s s b ataeaeren 40
8.9 SUMVEY UNIt Ottt r e st e e e s e rr e bast b b s be s s e s s s ass bt ss b s s ese s s s e nan e e anaas 40
8.10 SUNVEY UNit 10 ...cciiiiiieeiieerirericereeermereererritittieetiterstess bt s e s bbb asasrsasnsnssiesesnesseerannan 40
B.11 SUNVEY UNIt 11 et e sba e e b as et s s anb e es 41
8.12 SUNVEY UNIt 12 . ittt e e e e e r e e e ee e e e e e s s s e s ssa e e e e s s ae s e bsarannesrons 41
8.13 SUNVEY UNit 13 e b e s aae e nans 42
8.14 SUIVEY UNIE 14 .. .ot e e e er et e e e s s e sana b b e e e s e s aabr s e e s s 42
8.15 SUNVEY UNIt 15 .. . ettt s st e s e saes e s s r e e an 42
B.16 SUIVEY UNIt 16 ... ettt bt st e e e aeaaean 43
8.17 SUIVEY UNIt 17 et e e e s e e s s er e e e e e s e asaab s R e s ee s s s s e anaasaenes 43
8.18 SUNVEY UNIt 18 ... et e s e e e s e sener e e e s e asaan e se e e e s s e aea s e s 43
8.19 Central Vacuum ReCeIVET TanK ....c.uuuieiiiiiiiiiiiiieeee e e rrec s ens e senena s 44
9.0 REFERENGCES ...ttt et ree e st eese st s s re s m e s aes s eus e basenssnasnasranssbossrentusannons 45
FIGURES
Figure 1. Map of General Area Surrounding VA Medical HealthCare Facility ............c.ccccoeuueennne 2
Figure 2. Aerial Photograph of VA Medical HealthCare Facility Indicating Building 2.................. 3
Figure 3. Entrance to Building 2 Stair #2 ........cccci it e 4
Figure 4. Building 2 Exterior With Room 1A112, Equipment Room, On Far Left........................ 4
Figure 5. BuUilding 2 FIOOT PIan.........couiiiiiiiiiiieeie et e e e s s rccmre e s s s s sesabens e e e s s 5
Figure 6. Organization Chart for Final Status Survey Activities .........c..cooeenveiireniiiiiciinennn, 11
Figure 7. Work Process FIOW Chart ...t rree s st e s 18

iv



Table 1.
Table 2.
Table 3.
Table 4.
Table 5.
Table 6.
Table 7.
Table 8.
Table 9.

Table 10.
Table 11.
Table 12.
Table 13.
Table 14.
Table 15.

TABLES

NRC Inspection Date and Result SUMMAry ........cccccivviirmiiini i e 6
Radioactive Materials Authorized for Research Activities, and their Half Lifes............... 7
Survey Unit Grouping of Rooms Indicating Area, Fume Hoods, and Sinks.................... 9
Decision RUIES fOr FIAQS ......ueeivviiiieiiieittiree et e saiser e 13
Decision Rules for Release Recommendations ...........cecvveeureceiememimmncinaeenn, 13
Acceptable Screening Levels for Unrestricted Release..........c.cccovvmmniviicieniiinennenenee, 15
Overview of Final Status Survey Activities and Tasks ...........ccccccoonviniiiicnicneenn, 17
MARSSIM Suggested Area Limits for Survey Units ........cccccoeriiieiiecciineen 20
L E (W] 1 1= 0] O 25
Instrument Nominal EffICIENCIES ....ccvuveerieriini ittt 26
MDCs and MDCRs for the Ludlum 44-110 ........ccco oo e e 27
MDCs and MDCRs for the Ludlum 43-37 and 43-68 Probes...........c.ccccocvnvinininennennnn. 28
Increases in Background Rates from Various Materials.........cccccccoeviiiennninicninniiiinnns 33
Scan ReSUIS SUMMEIY ....occiiciiiein et s reee e e s seemr s e s s sraarran e 34
Static Results SUMMArY ......ccuueviiiir et e 35
APPENDICES

Appendix A HSA Questionnaires

Appendix B Survey Unit Drawings and Results
Appendix C Instrument Calibration and Quality Control
Appendix D Smear Results




1.0 HISTORICAL SITE ASSESSMENT

Tidewater, Inc. performed a Historical Site Assessment (HSA) in April 2010. The purpose of a
HSA is to collect existing information concerning the site and its surroundings regarding the use
of Nuclear Regulatory Commission (NRC) licensed radioactive materials. The primary
objectives of the HSA include the following:

identify potential sources of residual radioactivity,

determine whether or not sites pose a threat to human health and the environment,
differentiate impacted from non-impacted areas,

provide input to scoping and characterization survey designs,

provide an assessment of the likelihood of residual radioactivity migration, and

identify additional potential radiation sites related to the site being investigated.

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/or (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. Non-impacted areas are those areas where there is no reasonable possibility for
residual radioactive contamination.

1.1 Property Description

In June of 1946, VA acquired 14 acres of land from the University of Pittsburgh and local
residents. In October of 1950, ground was broken for the main University Drive Hospital which
was designed and constructed by the U.S. Army Corps of Engineers.

Building 2 was constructed in the mid-1950s as a nursing student dormitory and immediately
adjacent to the main hospital of the VA Pittsburgh Health Care System. Building 2 now consists
of a two-story, 9,440 sq. ft. medical research facility. By the mid 1970s (maybe earlier) it had
been renovated into research laboratories.

1.2 Owner and Facility Location

The University Drive Division of VA Pittsburgh Healthcare System is located adjacent to the
University of Pittsburgh’s Petersen Events Center. The owner and operator of the facility is the
VA Pittsburgh Health Care System, Veterans Affairs Medical Center, University Drive C,
Pittsburgh, PA 15240. The contact is:

William D. James Sr.
Project Manager (COTR)
FMS Projects 138P-U
Phone: 412-360-3706
Mobile: 412-216-8890



. Figure 1 illustrates the position (red star) of the VA Medical HealthCare facility in relation to its
surroundings, such as the University of Pittsburgh.
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Figure 1. Map of General Area Surrounding VA Medical HealthCare Facility




Figure 2 (from GoogleEarth®) indicates the location of Building 2 within the VA Medical
HealthCare facility.
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Figure 2. Aerial Photograph of VA Medical HealthCare Facility Indicating Building 2

. 1.3 Building Description

The research building is a two story brick enclosure with a flat roof. Fume hoods in the
laboratory spaces appeared to operate under a negative pressure gradient. The fume hoods
were exhausted through independent ventilation ducts/fan housings to the exterior sides of the
building on the first floor while exhausting to the roof on the second floor. Sinks in the
laboratories in this section of the building are drained to a sanitary sewer with piping typical of
laboratory settings. No hold-up tank system was identified for the general neutralization of
laboratory liquid wastes or the monitoring of hazardous liquid discharge; the liquid effluents of
the building discharge to the sanitary sewerage system. The flooring is generally composed of
concrete overlain by linoleum tiling in the halls and laboratory spaces, medium duty wall to wall
carpeting in certain spaces, and ceramic tile in restrooms.

The photographs in Figures 3 and 4 show the general construction of the building exterior. A
floor plan indicating the laboratory work areas is presented in Figure 5.




Figure 3. Entrance to Building 2 Stair #2

Figure 4. Building 2 Exterior With Room 1A112, Equipment Room, On Far Left




Figure 5. Building 2 Floor Plan
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1.4 Documents Reviewed

Records maintained by the radiation safety staff for Building 2 were reviewed. The following
comments are provided on those records related to Area Classification as impacted or non-
impacted.

Permits and Licenses:

Amendment 81 to VHA Permit 37-01230-03 signed 11/19/2008 with an expiration date of
9/30/2014. The VHA National Health Physics Program had conducted radiation safety
inspections in March 2010, September 2007, September 2004, and October 2001. The
inspection reports did not identify any issues with contamination at Building 2.

Application for Renewal of VHA Permit 37-01230-03 signed 8/30/2004. The application
indicated use and storage in Building 2 Rooms 1A135, 1A136, 1A100, 1A101, 1A103, 1A108,
1A109. Planned radionuclide use and storage indicated *'Cr, 2P, "C, and *H.

Incoming Radioactive Isotopes Notebooks: These logs were maintained to October 1993 —
February 2005. Entries indicated receipts of radioactive material at Building 2 for Rooms
1A103, 1A110, 1A128, 1A129, 1A135, 2A117, 2A118, and 2A120. Receipts included '*I, *°S,
32p 14C, and *H in the microcurie to millicurie range.

Incident Folder: There was no indication of any major spills or incidents involving long lived
radionuclides in the Incident Folder.

NRC ADAMS Website:

The Agencywide Documents Access and Management System (ADAMS) is an information
system that provides access to all image and text documents that the NRC has made public.

Only one document was available for review at the NRC ADAMS Public website which
was License Amendment Number 66 dated 10/19/2000 under docket 03002978 with an
expiration date of 9/30/2004.

The same search under the ADAMS Public Legacy Library indicated that 40 documents dating
back to 1983 were available for review at the Public Document Room. These were mostly
regarding licensing amendments and inspections. Table 1 indicates the dates of inspections
and the topic of violation identified if any. None of the identified issues indicated a need to
physically inspect the documents.

Table 1. NRC Inspection Date and Result Summary

Inspection
Date

10/4/1983 | Failure to perform dose calibrator linearity checks
12/9/1986 | Failure to survey incoming package

3/15/1990 | No Violations Identified

5/11/1993 | No Violations Identified

10/11/1994 | Failure to dispose solid rad waste in labeled container
11/18/1997 | No Violations Identified

Result Summary




1.5 Property Inspections

Property inspections were conducted by Mr. Claude Wiblin, CHP, with Mr. Mitchell Belanger on
April 13 and 14, 2010. The inspections consisted of a review of the use of radioactive material
as authorized by the NRC license. During the walk-down of the building, no presence of
radioactive material was observed. No exit signs containing radium or tritum were observed;
none were identified by the radiation safety staff.

All material and furniture was removed prior to the conduct of the radiation survey.
1.6 Personnel Interviews

Three prior employees of Building 2, the current RSO and the previous RSO were interviewed
as to the overall operation and use of radioactive materials at Building 2. 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.

o Belanger, Mitchell J. , RSO
Ying Hsu, Prior RSO
Jau-Shyong Deng, Chief, Dermatology, 23 years at facility
Chandrashekhar, R. Ghandi, PhD, Deputy Associate Chief of Staff/R&D
John Prelich, Health Science Specialist

O O 0O

1.7 History

The radionuclides authorized for use in research and development as defined in 10 CFR 30.4 in
the license are given, with their half lives, in Table 2.

Table 2. Radioactive Materials Authorized for Research Activities, and their Half Lives

Nuclide Half Life
Hydrogen 3 12.33 years
Carbon 14 5,730 years
Phosphorous 32 14 days
Phosphorous 33 25 days
Sulfur 35 87 days
Calcium 45 163 days
Chromium 51 28 days
lodine 125 59 days

The table indicates that three radionuclides of concern have half-lives greater than 150 days.
Although plans indicated potential use of “*Ca with half-life of just 163 days, no records of
receipts or use were noted. February 2005 was the last identified delivery of any radionuclide.

The last laboratory use of radioactive materials was reported as not later than October 2007
when the current RSO was hired. Storage ended on April 20, 2010.

e Historical records indicated liquid discharges to the sanitary sewer system but no burial
of radioactive material on site.




e There are no hold-up tanks or septic fields associated with the drains in Building 2. The
laboratory drains tie into the building drains and then into the site sanitary sewerage
system which is part of the city of Pittsburgh system. No irregular plumbing was
reported to be associated with the laboratory drains.

¢ The building does have a central vacuum tank for all laboratories located in Room
1A137.

No animal research was reported in Building 2.
No environmental studies were reported.

The following table indicates the various rooms and grouping as survey units. Floor area,
number of fume hoods, and sinks are provided. One area was deemed as non-impacted which
was Room 1A137, Mechanical Room.




Table 3. Survey Unit Grouping of Rooms Indicating Area, Fume Hoods, and Sinks

Srj:'i:y Room Name I::?des Sinks F(lf:f)r S:':i:y Room Name Sinks F(I;?)r
1A101  Cold Room 1A100 Storage
1 1A101A Toilet 1 436 1A113 Janitor 1
1A102  Office 1 1A130 Toilet 3 571
2 1A103  Laboratory 1 2 455 1A136 Storage
1A104  Office 1C28 Telephone Closet
3 1A104A Toilet 1 442 1C3 Corridor
1A105 Laboratory 1 2A112 Laboratory 3
4 1A106  Laboratory 1 1 455 12 2A113 Laboratory 915
1A108  Laboratory 2 2A114 Laboratory
5 1A108A Closet 444 2A116 Sterilizer Room
1A109 Laboratory 13 2A116A  Closet 190
6 1A110 Llaboratory "C" 1 1 431 2A116B  Equipment Room
7 1A128  Histo/Chem Laboratory 2 14 2A117 Laboratory "B" 1 688
1A129 Conference 1 486 2A118 Office "B"
1A133  Entrance 15 2A120 Laboratory "A" 1 482
8 1A133A Microscope Room 1 351 16 2A121 Lab 1 222
1A133B Dark Room 2C1 Corridor
1A133C Microscope Room 17 2A122 H.A.C 1 898
1A132  Tissue Preparation Room 1 1 2A119 Office "A"
9 1A134  Cut Room 1 681 2C2 Corridor
1A135  Dark Room 18 2A123 Storage 136
1A111  Telephone Closet 2A123A°  Room G
1A112  Equipment Room
10 1A112A Toilet 1 799
1c1 Corridor
1C2 Corridor




2.0 ORGANIZATION AND TRAINING

2.1 Organization

The HSA and the final status survey were performed by Tidewater, Inc., using a qualified team
composed of technical experts and radiation safety technicians. Figure 6 shows the
organizational chart for the survey activities.

The Tidewater team was 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 smear analyses.

Field measurements of radiological parameters and sample collection were under the direction
of Mr. Angel Reyes.

QA/QC responsibilities were handled by a QA officer whose work responsibilities are otherwise
separate from those on the survey team. Mr. Wayne Gaul, PhD, CHP, CHMM, served as the
QA officer and coordinated all interface requirements during the survey process. Applicable
Tidewater QA procedures are developed from guidelines presented in ANSI/ASTM NQA-1,
Quality Assurance Program Requirements for Nuclear Facilities (1989).

Mr. Mitchell Belanger is the facility Radiation Safety Officer (RSO).

2.2 Training

Tidewater 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". 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 Tidewater training files.

Mr. Belanger, RSO, presented a briefing on radiological safety and administrative procedures to
the survey team; this briefing was documented.
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Tidewater, Inc.
Michael Davidson, Vice President

Claude Wiblin, CHP Wayne Gaul, CHP, CHMM
Project Manager QA- Technical Review
Angel Reyes

Site Radiological Engineer

|
| l

Site Survey Laboratory
Technicians Analysis

Figure 6. Organization Chart for Final Status Survey Activities
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3.0 PROJECT DATA QUALITY OBJECTIVES
The general objectives of the survey were to provide sufficient information to:

e Confirm whether one or more radionuclides of concern exceed the release criteria in
areas with known or suspected radioactive contamination.

o Verify assumptions used to develop the survey design.

e Delineate areas where no radionuclide concentrations exceed the action levels and
support recommendation for unrestricted release.

Quality assurance (QA) measures were implemented throughout the project to ensure data met
known and suitable data quality criteria such as precision, accuracy, representativeness,
comparability, and completeness. The quality of analytical data was also controlled through the
performance of quality control (QC) measurements and the calibration of field and laboratory
equipment. On-site radiological measurement techniques were used based on radiological
characteristics of the potential contaminants and the reasonable implementation of best
available technology.

3.1 Step 1 - State the Problem

The problem was the potential presence of concentrations of radionuclides of concern (i.e.,
those resulting from NRC licensed activities) in structure surfaces and surface soil exceeding
the project investigation levels. Two long-lived radionuclides of concern were identified: °H and
14

C.

3.2 Step 2 - Identify the Decision

The principal study question for the survey was to determine if the activity of radionuclides of
interest exceed established Derived Concentration Guideline Levels (DCGLs). The
investigation level (IL) was set as any measurement greater than minimum detection
concentrations (MDC). DCGLs are those concentrations equivalent to the NRC's 25
mrem/year release criterion and are used interchangeably as NRC screening levels. Survey
instruments would be selected such that their minimum detectable count rate (MDCR) would be
50% or less of any DCGL. Scanning for both *H and '“C would be performed on counter tops
and work areas while floor areas would be scanned for *C.

3.3 Step 3 — Identify Inputs to the Decision

The following information was utilized to support decisions:
¢ Radionuclides of concern (Section 1.7)
o Project investigation levels and DCGLs (Section 3.0)

e Measurement inputs (Section 6.0)
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3.4 Step 4 - Define the Study Boundaries

The study boundaries were limited to the two floors of Building 2, including corridors.

3.5 Step 5- Develop a Decision Rule

The decision rules developed from MARSSIM given in Tables 4 and 5 were applied. Decisions
on whether to perform additional investigations were made during performance of onsite field
work based on the evaluation of scan data, direct measurement data, and smear data. In no
case was additional data collection required. Decisions were made on whether to recommend
release on each of the survey units for unrestricted use.

Table 4. Decision Rules for Flags

: - Flag Direct Measurement or Flag Scanning
Sunvey-Uaciass|ficatian Sample Result When: Measurement Result When:
Class 2 > fraction of DCGL* >MDCR**

Class 3 >fraction of DCGL" >MDCR**

*Not defined by MARSSIM but for this survey it was considered as 0.1% of DCGL which
is actually a very small fraction. Class 2 flags are usually set much higher at >5DCGL.

**Usually scan flags are set at >DCGL,; lower values required here provide closer
scrutiny.

Table 5. Decision Rules for Release Recommendations

Radionuclide non-specific (gross) .
measurements made: Survey Result Gonclusion
All measurements < DCGL Survey unit meets release criterion

3.6 Step 6 — Specify Limits on Decision Errors

The survey was designed as a graded approach using a combination of scanning, direct
measurements, and smears. Analytical uncertainty was controlled by use of appropriate
instruments, methods, techniques, and QC. Minimum detectable concentrations (MDCs) for
individual radionuclides using specific analytical methods were established. Uncertainty in the
decision to release areas for unrestricted use was controlled by the number of data points in
each area and the uncertainty in the estimate of the mean radionuclide concentrations. The null
hypothesis used to design the survey was the radioactivity in the survey unit exceeds the
release criterion. A Type | decision error would occur if a decision was made to incorrectly
release a survey unit that exceeds the release criterion. A Type Il decision error would occur if
a decision was made to incorrectly maintain control of a survey unit that demonstrated
compliance with the release criterion. The error rate for both types of decision errors was set at
0.05, or 5%.
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3.7 Step 7 - Optimize the Design for Obtaining Data

Sampling and analysis processes were designed to provide near real-time data during
implementation of field activities. Scanning was used to determine if elevated areas were
present and if those areas should be quantified. These data were evaluated and used to refine
the scope of field activities to optimize implementation of the survey design and ensure the data
quality objectives (DQOs) were met.
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. 4.0 DERIVED CONCENTRATION GUIDELINE LEVELS (DCGLs)

NUREG-1757, Vol. 1, indicates that a licensee may perform a screening analysis to
demonstrate compliance with the radiological criteria for license termination specified in Part 20,
Subpart E. The screening analysis described in Chapter 2 of NUREG-1757 requires that the
licensee either: (1) refer to radionuclide-specific screening values listed in the Federal Register
(63 FR 64132 and 64 FR 68395); or (2) use the DandD computer code. As there are two
radionuclides of concern, the sum of fractions rule applies and the individual screening levels
are shown in Table 6.

Table 6. Acceptable Screening Levels for Unrestricted Release

. Screening Levels

Radlonuclide = (dpm/100cm?)
*H Q 1.2 x 10°
e 3.7 x10°

The gross activity DCGL for surfaces with two radionuclides is calculated as follows.

gross activity DCGL =
L
DCGL, DCGL,

)

The gross activity DCGL would be used only if components of elevated measurements %H and
C could be identified.

Flags for direct measurements were set as 0.1% of DCGL which is actually a very small fraction:
120,000 dpm/100cm? for °H, and 3700 dpm/100cm? for 'C.
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5.0 FINAL STATUS SURVEY OVERVIEW

In accordance with MARSSIM, the null hypothesis (H,) tested for this plan is that residual
contamination exceeds the release criteria. The alternative hypothesis (H,) is that residual
contamination meets the release criteria. The statistical tests used will attempt to reject the null
hypothesis.

The radionuclide contaminants of concern are hydrogen-3 (*H), also referred to as tritium, and
carbon-14 (*C). Other radionuclides listed in the license have short half-lives and radioactive
material has not been used in these rooms in sufficient amount of time such that they have
decayed below detectable levels. The release limits are presented in Section 4.0 and these are
the DCGLs that will be tested in the hypothesis testing.

The final status survey is used to demonstrate compliance with regulations. The primary
objectives of the final status survey were to:

s Select/verify survey unit Classification;

e Demonstrate that the potential dose or risk from residual contamination is below the
release criterion for each survey unit ; and

e 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 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 7 provides an overview of final
status survey activities and tasks.
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Table 7. Overview of Final Status Survey Activities and Tasks

Activities Tasks
Evaluate 1. Review radiological data from facility surveys.
co?ta?uratlon 2. |dentify radionuclides of concern and determine DCGLs.
potentia

3. Identify boundaries of survey units and Classes.
Establish 1. Determine frequency and locations of measurements to meet criteria.
reference
system 2. Prepare facility survey maps and work packages.
Determine 1. Review HSA.
background - - )
levels 2. Measure indoor beta levels on various materials.

1. Perform surface scans.
Perform .
AR e 2. Perform fixed point measurements.

3. Collect smears.

-

Analyze samples Analyze smears

—_

. Convert data to standard units.

Interpret data Calculate average levels.

w |~

Compare data with criteria.

1. Construct data tables.

Develop graphics.

Prepare report
Prepare text.

5= | &2 || b

Submit report.

An example work process flow chart is shown in Figure 7.
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Data Inputs
HSA, Prior Closeouts

Survey Area ldentification
Reference Coordinate System
Contaminates of Concern

.

Final Status Surveys

Lab Areas Corridors
Smears Smears
Directs Directs

10% Scans 10% Scans

Data Verification and Data Acquisition
Review DQO and Integrated Survey Design

Actual Survey
Results (N, MDC)

No

All Results <DCGL for
Directs and Smears?

SU Passes
Write FSSR

Figure 7. Work Process Flow Chart
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5.1 Area Classification

MARSSIM provides guidance on Classifying areas based on the potential level of residual
radioactive material contamination relative to the established release criteria. Survey
requirements are specific to each Class with more detailed requirements for those areas with
potentially higher levels of contamination. The HSA was used to determine the Classification of
the areas in Building 2. The Classifications and associated survey requirements are:

s Class 1 areas are those where residual contamination, prior to any remediation, are
likely to exceed applicable unrestricted release criteria. A Class 1 area requires
100% scan survey coverage. The survey unit size is restricted to 100 m? or less.
There were no Class 1 areas identified in Building 2.

o Class 2 areas are those where the potential for residual contamination exists, but is
unlikely to exceed the applicable unrestricted release criteria. Class 2 areas require
that at least 10% of the survey unit area be scanned. The survey unit size can be up
to 1,000 m? area. All research laboratories were deemed to have the potential as
Class 2 areas but considered close to a Class 3 level.

e Class 3 areas are those where measurable levels of residual contamination are
unlikely, with any levels being a small fraction of the unrestricted release criteria.
Scanning in Class 3 areas is judgmental and is performed in high traffic areas. The

survey unit size has no limit in area. Class 3 areas in Building 2 were deemed to be
the corridors and related rooms such as a telephone booth, office, or janitorial closet.

5.2 Selection of Area Size for Survey Units

Suggested survey unit sizes from MARSSIM are given in Table 8. These areas are suggested
in MARSSIM because they give a reasonable sampling density and they are consistent with
most commonly used dose modeling codes. The limitation on survey unit size for Class 1 and
Class 2 areas ensures that each area is assigned an adequate number of data points. To
facilitate survey design and ensure that the number of survey data points is relatively uniformly
distributed among areas of similar contamination potential, the Building was divided into survey
units that share a common history or other characteristics, or are naturally distinguishable from
other portions of the building. However, the size and shape of a particular survey unit was
adjusted to conform to the existing features of the floor area. MARSSIM suggests that a survey
unit have a minimum floor area of 10 m? (108 ft?), so smaller rooms were combined with similar
nearby areas. Areas and rooms in close proximity were combined to form survey units while
maintaining MARSSIM suggested area limits. Note that the largest of the selected survey unit
areas identified in Table 3 is only 8.5% of the maximum MARSSIM suggested area limit shown
in Table 8.
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Table 8. MARSSIM Suggested Area Limits for Survey Units

Class | Structures - floor area

1 Up to 100 m?(1,076 ft?)

2 100 to 1000 m? (1,076 to 10,763 ft?)

3 no limit

A diagram of each survey unit is provided in Appendix B.

5.3 Determining the Number of Survey Points

The facility does not qualify for simplified survey procedures described in MARSSIM Appendix B
as *H and '*C with long half-life radionuclides (t;, 2 120 days) are of concern. The simplified
procedure requires 30 measurements, but the following technique was used to determine the
actual number of samples required by MARSSIM.

The Sign test was selected for this survey for the following reasons:
e Each survey unit consists of a number of different surface materials.
o DCGLs were anticipated to be several magnitudes higher than residual contamination.

Since *H and '*C are not found in appreciable quantities in background, no material specific
backgrounds were needed. Certain naturally occurring radioactive material (NORM) was
expected to increase gross beta measurements but not to any appreciable level that could ever
challenge the DCGLs. Only intrinsic instrument backgrounds were subtracted to obtain results
in dpm/100cm?,

MARSSIM describes the process for determining the number of survey measurements
necessary to ensure a data set sufficient for statistical analysis. 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 | and Type Il error
rates. The project data quality objectives (DQO) established the Type | and Type |}l error rates
(a and B respectively) at 0.05.

The “relative shift” (A/c) 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 (o) 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 | or Type |l error)
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is small. The LBGR is the concentration at which the type Il 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 DCGL.

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, but this approach is obviously conservative as the chosen coefficient
of variation represents contamination levels which would not be tolerated in common laboratory
areas, e.g., approximately one million dpm/100cm?.

A _DCGL-0.5*DCGL

fos o
A_0s

o 03
Az1.7

o

To determine the number of data points needed in each survey unit, MARSSIM Table 5.5 is
used. For this survey, each survey unit requires 17 survey points. For simplicity, 17 to 20
routine survey points were required in each survey unit with an allocation of bias locations to a
total of 30 measurement locations. Bias locations were determined by professional judgment
such as hoods, sinks or floor drains, etc.

5.4 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 based on an X-Y reference-coordinate system, as provided with the drawings in
Appendix B. 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 ink marker were used to mark survey point locations within
the survey unit.

Since the number of data points was considered as conservative for MARSSIM requirements,
all Class 2 survey points were based on a square grid versus a triangular one. Class 3 survey
points were randomly selected.
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The location of starting grid node within each survey unit was determined using a random
number generator to generate an X and Y coordinate in meters from a reference point (0, 0).
Locations of the remaining survey points were gridded from that location. The initial grid node is
only one of the several to be identified and is not considered the first survey point.

The (0, 0) point was generally taken as the left corner of the entrance to 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.

Survey unit maps are provided in Appendix B. These show the random start survey points with
their (X, Y) coordinates for the Class 2 survey units. The distance between each survey point
“L” is shown on the Class 2 drawings and is different for each survey unit. A table is presented
on the Class 3 survey unit maps for all of the randomly selected coordinates.

5.5 Surface Activity Measurements

The survey units and the reference area material were designed to have measurements of °H
and "C on counter tops and relatively smooth areas such as fume hood surfaces, while floor
areas (rough surface areas) were scanned for *C. All fixed (or direct) measurements were
made with both the Ludlum 44-110 probe and the Ludlum 43-68 probe. A wet smear was
performed at fixed survey points, selected by the surveyor, and also at bias locations such as
floor drains, sinks, vacuum lines, etc., for a total of 15 smears in each Class 2 Survey Unit.

For laboratory areas, the affected area was considered the entire floor footprint and four feet up
the walls or the bench drawer areas. The footprint included the bench tops for the lab areas. If
there was an island in the room, the bench top was included. The area of each room was
determined from scale drawings of the facility; see Appendix B.

For Class 3 corridor-related areas, only the floor was considered to be affected. These survey
units are larger than laboratory areas. The approximate areas, perimeters, and scanned
surface areas are given in Appendix B. Five wet smears were performed at fixed survey points
in each corridor survey unit; as selected by the surveyor.

5.5.1 Static Measurements

Static surveys were taken at locations throughout the survey units. The pre-determined 17-20
locations were used and additional bias points for a total of 30 were included. One-minute static
counts were performed for °H and then repeated for "C at each location. The data was
recorded on a survey form and logged on drawings for each room that are given in Appendix B.
Measurements were performed using instrumentation listed in Table 9.

5.5.2 Scan Measurements

As directed by MARSSIM, each survey unit received a surface scan using appropriate survey
instruments. Scan speed (observation time) was pre-determined based upon the DCGL and
area size; minimum scanning time goals were set. For beta contamination detectors, scanning
at one-half to three-quarter detector width per second was required to ensure that the scan
MDC met the project DQOs. A goal was set to be close to the scan rate of one-half detector
width per second. An investigation level (IL) was set at the MDC of the survey meters such that

22



at that level further investigation would be performed and possible remediation would be
needed. Instruments were selected to be able to detect well below 1% of the respective DCGL.

The area scanned was routinely the floor along the perimeter out to one meter from the walt or
lab bench. Professional judgment was used to include areas in the floor that were outside the
perimeter footprint. This included areas where a floor drain existed or where some obvious
disturbance or feature was located. When this was done, a one meter area was surveyed.
Material was removed from counter tops prior to surveying and then returned in place. Cabinet
floors and shelving were scan surveyed on an intermittent basis by moving items and surveying
before moving the items back in place. Fume hoods were surveyed by removing all items from
the hood working surface and the floor of the cabinet underneath the hood. Approximately ten
percent of the working surfaces and floors were scan surveyed. Ten percent of corridor floor
areas were scanned toward the center.

Scan measurements of beta surface activity were performed using instrumentation listed in
Table 9.

5.5.3 Removable Contamination Measurements

MARSSIM cautions that measurements of smears are very difficult to interpret quantitatively.
Therefore, the results of smear samples should not be used to determine compliance - but
should be used as a diagnostic tool to determine if further investigation is necessary. Reports of
smear results should be considered a semi-quantitative evaluation of removable contamination.

A standardized method for smear testing of a relatively uniform area was used to aid in
comparing contamination at different times and places. Wet swipe surveys were taken at
locations described on the survey sheets and were collected over an area approximating 100
cm?. Professional judgment was used to take smears in locations that would be considered
highly suspect for contamination to collect, such as vacuum line entrances, drains, work

surfaces, sinks, and counters around sinks.

A total of 15 smears were taken in Class 2 areas. The locations were selected based on the 30
fixed measurements. A minimum of 10 smears were taken in biased locations with the
remaining taken at preselected locations. In cases where less than 20 preselected areas
existed, the balance were used as biased locations. For example, Survey Unit 1 contained 18
preselected fixed measurement locations - therefore 12 biased locations existed. All biased
locations were smeared with the remaining 3, selected at random from the preselected
locations.

e Biased smears on counter tops are for vacuum lines; all vacuum lines were smear
tested.

e The fume hood exhaust smears are labeled H1 thru H9 and are shown on the SU
drawings; all fume hoods were smear tested.

e All sinks were tested with bias smears.
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A total of 5 smears were taken in Class 3 areas. These were selected at random from 10 biased
fixed measurement locations.

Wipe locations were numbered to reflect the survey unit and fixed measurement location. In
order to prevent duplicate numbering of smears, biased locations were numbered as a
continuation to preselected locations. Using survey unit 1 as our example, biased location 1 was
numbered as 1-19, biased location 2 was numbered 1-20. Preselected areas maintained their
numbered location, i.e. 1-10 reflects Survey Unit 1, preselected location 10. This naming system
is described below.

1-26

Survey Unit Fixed Measurement/Smear Location

Additionally, the survey team thought it prudent to collect smears inside the central vacuum tank
located in the equipment Room1A137. Results of these smears identified as VAC-1 and VAC-2
are provided in Appendix D.

Smears were analyzed for °H, *C, and %P by Radiation Services Organization, Inc., (RSO),
Laure!, MD and chain of custody was maintained. Though *P is not considered a radionuclide
of concern due to its short half-life, the liquid scintillation counting technique selected provides
for concurrent analysis for °H, '*C, and P. Minimum detectable activity (MDA) reported by
RSO for *H, C, and *?P were 26 dpm, 21 dpm and 15 dpm; respectively. Smear results and
chain of custody forms are provided in Appendix D.

5.6 Instrumentation

Tidewater, Inc. 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 to identify 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 MARSS-Surveyor field units provide the scan
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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.

Table 9 lists the characteristics and application of the instruments selected for use during the
FSS and their applications. All instruments were calibrated using NIST-traceable standards.
Instruments were response checked daily to ensure they were operating properly. In keeping
with ANSI guidance, an acceptable + 20% response range was determined a priori.

Instrument records, including dates of use, efficiencies, probe areas, calibration due dates, and
source traceability were 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 values/criteria are typically expressed in dpm/1 00cm®. The MARSS-
Surveyor system provides the mechanism for integrating these values/criteria directly to the field
surveys. MDCs were verified; Investigation Level alarms were established for the field
instruments; and data for documenting compliance with the release criteria were automatically
stored and evaluated.

Table 9. Instruments

Probe Typical
Application Instrument ! Background
Physical Area
(cpm)
Ludlum 2360 data-logger with
Ludlum 43-68 Gas Flow
Static Proportional 126 cm? 180
measurements Ludlum 2360 data-logger with
Ludlum 44-110 Gas Flow )
Proportional 126 cm
250
Scan-Smooth Ludlum 2360 data-logger with
Surfaces (Bench Ludium 44-110 Gas Flow
tops, sinks, etc.) Proportional 126 cm®
Ludlum 2360 data-logger with
Floor Scans Ludlum 43-37 Gas Flow 582 cm? 265
Proportional
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The instruments were checked daily for a proper response to beta sources and the background.
The instrument calibration sheets, set up forms and daily response checks are given in
Appendix C.

Ludlum probes Model 43-37, Model 43-68, and Model 44-110 were used with Ludlum data-
loggers utilizing P-10 counting gas (10% methane, 90% argon). The 43-37 and 43-68 probes
were calibrated with '*C and ®Tc. The 44-110 probes were calibrated with °H and '*C. The 44-
110 probe was specifically designed for detection of *H and voltage calibration curves indicate a
(smaller) detection efficiency for '*C, as well. The 43-68 probe does not detect the low energy
betas from 3H. Although the 44-110 probe was calibrated to detect '*C, the primary use was for
3H and the 43-68 and 43-37 probes were used for *C. Both instruments were used in required
static measurements; any paired measurements indicating elevated levels could be reviewed to
confirm the absence or presence of °H.

The data-logging devices for scan and static measurements collect the prescribed radiation
measurements coupled with other key information, such as survey unit, designated locations,
date and time, and key instrument information. Static measurements were collected and
recorded directly into the system data management system - linking the location, survey unit,
and instrument data for automated data evaluation and reporting. Scan measurements were
continually recorded on a Ludlum data-logger Model 2360 on a user-defined frequency, set at
once every two seconds. This approach provided automated survey records, and did not rely
on the user alone to identify potential elevated measurements.

Table 10 provides the average efficiencies for the matched sets of data-loggers and probes
which were calibrated by the manufacturer on the same date. Certificates of calibration are
provided in Appendix C; data regarding the surface emission rates of the calibration sources
was included in the preparation of Table 10.

Table 10. Nominal Instrument Efficiencies

irope Isotope [+ f 4

Model S p & instrument Surface total

43-37 “c 0.298 0.25 0.075

43-68 “c 0.304 0.25 0.076
3

44-110 H 0.98 0.25 0.245
“C 0.143 0.25 0.036
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An instrument control log was used to keep track of background counts and response checks on
a daily basis during work activities. Daily response checks were within +/- 20% of the
established baseline; see Appendix C.

For field use, the MDCs must be converted to a Minimum Detectable Count Rate (MDCR) which
is the sum of the background in cpm plus the minimum detectable concentration in cpm -
rounded to the nearest whole number. These values in Tables 11 and 12.

5.6.1 Static Minimum Detectable Concentrations (MDC)

NUREG-1507 provides a rigorous derivation of the calculation 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 five minutes in
duration. The following equation for the MDC derived from NUREG-1507, Equation 3-11,

applies:
3+3291Rg41+%ﬂ
StaticMDC = !
&N -
( .'nma‘) J( ] 00(’”1‘ J
where:

R, = Background count in analysis time, see Table 9
t, = Time of background analysis interval (20 minutes)
t, = Time of sample with background analysis interval (1 minute)
&0t = total efficiency (cpm/dpmy), see Table 10
a = probe area in cm?, see Table 9
Resuits of these calculations for the Ludlum 44-110 probe are shown in Table 11.

Table 11. MDCs and MDCRSs for the Ludlum 44-110

Radionuclide MG MDER IMPER
(dpm/100cm?) | (ncpm) | (gcpm)
ja(® 1117
- 56 | 306
H 223
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Similarly, for the Ludlum 43-37 and 43-68 probes, the MDC for '*C and MDCRs are shown in
Table 12.

Table 12. MDCs and MDCRs for the Ludlum 43-37 and 43-68 Probes

Probe MDC MDCR | MDCR
Model (dpm/100cm?) | (ncpm) | (gcpm)
43-37 226 58 323
43-68 524 48 228

5.6.2 Scan Minimum Detection Concentrations (MDC)

The minimum detectable count rate (MDCR) was calculated using the following equation:

MDCR =d " \[b, * (60 /i)

Where:

d = anindex of sensitivity that represents a value for a given percentage of
correct detections versus false positive readings, taken from Table 6.5 of
MARSSIM. A value of 95% for true positives and 60% probability for false
positives was chosen. The corresponding value for d' from Table 6.5 of
MARSSIM is 1.38.

b; = the number of background counts in the time interval, i, where the time
interval is the amount of time the detector is over the source (counts),

60/i

60 seconds divided by the time interval (the time the detector is over the
source).

With background rates of 250 cpm, 265 cpm, and 180 cpm for the Ludlum probes 44-110 and
43-37 respectively, the MDCRs are calculated with a scan rate of 1 detector width per two
seconds as follows:

MDCR,,_,,, = 1.38*/2*250/60 *(60/2)=120cpm
and

MDCR,,_,, =1.38*\[2%265/60 *(60/2) = 123cpm

These values are used to calculate the minimum detectable concentration (MDC) for scanning
with:
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MDCR

MDCSC(I’I =
* £ *k__
p total 100
Where:

MDC..n = minimum detectable concentration for scanning (dpm/100 cm?),
p = surveyor efficiency (0.5, dimensionless quantity),
a = active probe area (cm?),
MDCR = minimum detectable count rate (counts per minute).

For the Ludlum 44-110 probe,

120cpm

v 05 * glolal *26—

100

MDC_ . =

scan

With efficiencies of 0.25 cpm/dpm for °H and 0.04 cpm/dpm for 4C, the MDCg.an are 538
dpm/100cm? and 3,370 dpm/100cm?; respectively. The MDCq., rates are much less than the
release limit; about 0.1% of the most restrictive DCGL. Therefore, the instrument is acceptable
for scanning.

For the Ludlum 43-37 probe,

MDC = 123cpm

V0.5 *0.075cpm / dpm * %8(2)-

The MDCy.., rate at 399 dpm/100cm? is about 0.01% of the DCGL for **C. Therefore, the
instrument is acceptable for scanning.

Surveyors have difficulty maintaining a constant scanning speed, so a review was made
regarding the effect on MDC,.,, if the scan speed were increased from the desired one-half
detector width per second to three-quarter detector width per second. At the faster scan rate,
the MDC,.., was increased up to 16%. Considering the large DCGLs, variances in surveyor
speed was not considered significant within this range. Increasing scan speed would cause the
total area scanned to increase and the scan time times the probe area will not necessarily
match the area actually scanned. The drawings in Appendix B reflect approximate routes and
the general area scanned.

5.7 Reporting Activity and Confidence Levels

5.7.1 Surface Activity
B e e e e ———seei e E s B = St n s — sl s L =S i
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. Beta measurements for surface activity are performed over an area, represented by the physical
surface area of the detector. To convert instrument counts to conventional surface activity units,
the following equation is used:

C
5 ) Rh
dpm t,
100cm® a
g
(Ea )[IUUC‘HIz}

Where C; is the total instrument counts during the sample analysis time.
5.7.2 Confidence Level

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 o, 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.

. Note that in the formula for surface activity given above, the numerator has an uncertainty
associated with the count rates and the denominator has an efficiency term with an uncertainty
also. The total efficiency uncertainty was determined through propagation of the uncertainties
related to &t 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 MARSSIM equation for error propagation for division or multiplication is used to calculate
total uncertainty:

where u = x / y for division or x *y for multiplication

1) For this work, t,, the total number of one minute counts used to determine the
background count rate was 20. The equation used to calculate the standard deviation of
a net count rate over a time t with consideration given to background is found in
reference 8.8, page 360, considering that the background sigma was determined for a
sequence of background counts:

& ;




o = [H C,+(=1)’oy;

5

2) With substitution, this equation reduces to

GCPM 3
= +0

r t R,

5

3) The uncertainty for the instrument detector efficiency was estimated as the experimental
standard deviation of the mean for the set of 20 measurements of the check source.

,1
Note that the formula used in Excel for STDEV must be multiplied by ,/— to meet
n

MARSAME’s formula 7-26 for experimental standard deviations.

4) The total uncertainty in the measurement activity related to the efficiencies and the net
count rate is determined using the equation for error propagation for division:

1Y R Y

— 2 — Ly 2

O-A - ( ] o-R.r +[ 2 ) o-slnlal
8’0!0[ (gloral )

The equation used to calculate 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:
o, = Standard deviation of net count rate (cpm)

Rs = Sample count rate (cpm)

Similar equations and techniques were used for scanning measurements.
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6.0 DATA INTERPRETATION

During this survey, data was documented so that all aspects 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:

e Daily background measurements;

¢ Location of the measurement or sample;

e Date and time of the measurement or sample;

e 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.

e Measured concentrations in dpm/100 cm? for surface contamination;

e Name of surveyor, sampler, or analyst;

e |nstrument specifications and calibration date;

o Minimum detectable concentrations or activity; and

o Other relevant information.

Per NUREG-1757, Vol.2, the survey results in Appendix A for each survey unit include the
following:

o the number of samples taken for the survey unit;

¢ adescription 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; and

o the statistical evaluation of the measured concentrations.

Results for bias measurements are presented separately from routine measurements.

The locations of static and smear measurements and scanning sections are illustrated in
Appendix B. Statistical data in the appendices are shown by rounding and minor errors in
calculations may propagate.

Prior experience with these survey instruments and current calibration indicates that naturally
occurring radioactive material (NORM) will increase the background rate and should be
considered when reviewing concentrations that are very low compared to the DCGL but greater
than the nominal MDC. Table 13 indicates the influence that NORM has on measurements of
various materials by the Ludium 44-110 and the Ludlum 43-68.
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Table 13. Increases in Background Rates from Various Materials

Materlal Probe Model
44-110 | 43-68
Nominal 1.0 1.0
Wood 1.0 1.1
Green Metal 1.2 1.2
Polycarbonite Sink 1.3 1.3
Vinyl Tile (White) 1.1 1.2
Asphalt Tile (Skyros) 1.4 1.3
Black Laminate Counter Top 1.1 1.2
Black Stone Counter Top 2.3 2.6
Ceramic (small) 3.8 3.1
Unpainted Concrete 1.9 1.8
Stainless Steel 1.3 1.1
Porcelain 2.8 2.9
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7.0 SUMMARY OF RESULTS

Scan, static and swipe surveys were performed in the various rooms of concern in Building 2 to
determine if residual radioactive material was above the release criteria. During scan surveys,

biased static surveys and smear surveys, surveyors migrated to the places most likely to contain

residual material.

Tables 14 and 15 present summaries of the scan and static measurement results for each

survey unit and structure. Details of scan and static measurement results including standard
deviations and uncertainty for each individual location are provided in Appendix B.

Measurement locations are provided on the drawings found in Appendix B.

Table 14. Scan Results Summary

Activity as '*C (dpm/100cm?) Activity as *H (dpm/100cm?)
L HEmhey Number of
Location of
Re€ords Maximum Average Records Maximum Average
SU 1 160 475 90 158 395 16
SU2 159 276 48 162 677 208
SU 3 153 434 -130 164 538 163
SU 4 165 337 19 184 654 230
SU5 156 183 -7 163 100 -152
SU 6 168 226 -65 159 554 11
SU7 189 203 -79 156 489 121
SU 8 191 346 -6 161 505 45
SU9 161 185 -40 186 382 -160
SuU 10 170 346 96 158 544 221
SU 11 165 255 -14 161 211 -66
SuU 12 234 405 4 180 839 437
SuU 13 157 231 7 253 428 74
SU 14 152 138 -104 158 149 -184
SU 15 155 95 -87 159 693 -159
SU 16 191 348 74 156 376 86
SU 17 159 235 8 165 272 -21
SU 18 158 289 51 163 360 72

34




Table 15. Static Results Summary

MARSSIM REQUIRED LOCATIONS BIAS LOCATIONS
Location| | Activityas ¢ (dpm/100cm?) |  Activity as *H (dpm/100cm®) N | Activityas ¢ (dpm/100em’) | Activity as *H (dpm/100cm’)
Maximum Average Maximum Average Maximum Average Maximum Average |
Su1 18 2160** 590 940" 78 12 3090* 688 240 -30
Su2 19 720 265 220 7 1 720 270 130 -37
SuU3 18 2610* 344 1490* 68 12 3190* 775 1050* 205
Su4 19 520 297 240 47 1 810 416 140 24
SUS 18 690 291 260 13 12 490 154 300 17
SUé 18 870 250 170 -37 12 420 126 250 14
su7 19 880 275 420 83 11 410 147 150 27
sus 20 540 109 180 -60 10 560 107 -50 -184
sug 19 580 142 110 -84 11 290 64 -30 -160
SuU 10 20 680 463 90 -94 10 710 445 130 -72
SuU 11 20 930 352 170 0 10 320 119 160 -31
Su12 18 370 -63 260 47 12 190 -65 200 72
su13 20 410 185 300 84 10 250 151 130 -15
SU 14 20 240 -91 170 -21 10 290 19 150 -48
SuU 15 20 470 -109 80 -30 10 190 -17 230 -52
SuU 16 20 2310* 1120 1160* 513 10 440 213 300 133
su17 20 500 -28 80 -1 10 240 21 -30 -97
SuU 18 20 2850* 677 1130* 124 10 2670* 611 g70* 33

* Measurements performed on ceramic material; SU-16 had 10 measurements on ceramic material.

** Certain measurements on brick.
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Only one smear result was reported as being greater than MDA - smear number 2 in SU-5. The
result of this smear was 28 dpm as *H. The MDAs reported by RSO, Inc. for °H, *C, and 2P
were 26 dpm, 21 dpm and 15 dpm; respectively. This result is slightly greater than the two
sigma confidence level and is considered a false positive considering that at least one result
should exceed the MDA when 259 samples at background levels are analyzed. Smear results
and chain of custody forms are provided in Appendix D.

The swipe results are given in dpm/swipe; routine static point smears were approximately 100
cm?while smaller areas were necessarily used in drains and vacuum lines.

36



8.0 CONCLUSION

Radiological surveys were performed during April 2010 in Building 2 with the intent of
determining if residual radioactive material above the release criteria were present. The
surveys were performed in accordance with the regulatory guidance found in MARSSIM
(NUREG-1575 and NUREG -1757). The FSS included: a) a minimum of 30 measurement
locations in each of 18 survey units; b) an investigative scan measurement in 10% of each
survey unit; and c) bias and routine smears to evaluate the presence of removable
contamination. The 30 measurements were performed first for *H with a detector designed
specifically for that radionuclide and then with a different detector calibrated for 'C; for a total of
60 measurements per survey unit. Hoods and sinks were part of the bias investigations which
required direct measurements and smears.

Following is an interpretation of the final status survey results for each survey unit. All DQOs
were met for each particular survey unit. Summary results of scans and direct measurements
are provided in Tables 13 and 14 above; a summary of smear results is provided also. Many of
the results indicate negative values which are expected when residual radioactivity, if any, is
close to background levels. Maps indicating measurement locations and the results of data
reviews including maximums, means and standard deviations are found in Appendix B. Smear
results are in Appendix D.

8.1 Survey Unit 1

This was a Class 2 Survey Unit which consisted of Rooms 1A101-Cold Room, 1A101A- Toilet,
and 1A102-Office. The walls of Room 1A101 were brick. The toilet had ceramic walls/floor and
one sink. Measurements were performed on the floor of 1A102 following removal of carpet
squares, 18-inch by 18-inch, on designated areas.

e Scan results for "*C which exceeded MDCR were attributed to NORM. No scan result
for H exceeded the MDCR. Results of scan measurements did not exceed DCGL
values.

Results of direct measurements (both bias and routine) did not exceed 0.1% of DCGL.
¢ Results of smear measurements (bias, routine, and sink) were less than MDA values of
26 dpm for *H and 21 dpm for "C.

Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.

8.2 Survey Unit 2

This was a Class 2 Survey Unit which was a laboratory, room 1A103. This laboratory had one
fume hood which vented to the exterior of the building and 2 sinks.

e No scan result for *C exceeded the MDCR. No scan result for *H exceeded the MDCR.
Results of scan measurements did not exceed DCGL values.
¢ Results of direct measurements (both bias and routine) did not exceed 0.1% of DCGL.
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e Results of smear measurements (bias, routine, hood, and sink) were less than MDA
values of 26 dpm for *H and 21 dpm for "C.

Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.

8.3 Survey Unit 3

This was a Class 2 Survey Unit which consisted of rooms 1A104-Office, 1A104A-Toilet, and
1A105-Laboratory. The toilet had ceramic walls/floor. The toilet had one sink and the laboratory
had a double sink basin.

¢ Scan results for C which exceeded MDCR were attributed to NORM. No scan result
for *H exceeded the MDCR. Results of scan measurements did not exceed DCGL
values.

* Results of direct measurements (both bias and routine) did not exceed 0.1% of DCGL.

e Results of smear measurements (bias, routine, hood, and sink) were less than MDA
values of 26 dpm for ®°H and 21 dpm for '“C.

Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.

8.4 Survey Unit 4

This was a Class 2 Survey Unit which was a laboratory, room 1A106. This laboratory had one
fume hood with self-contained ventilation and another which vented to the exterior of the
building. There was one sink.

e No scan result for *C exceeded the MDCR. No scan result for °*H exceeded the MDCR.
Results of scan measurements did not exceed DCGL values.
Results of direct measurements (both bias and routine) did not exceed 0.1% of DCGL.

e Results of smear measurements (bias, routine, hood, and sink) were less than MDA
values of 26 dpm for *H and 21 dpm for **C.

Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.
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8.5 Survey Unit 5

This was a Class 2 Survey Unit which consisted of rooms 1A108-Laboratory, 1A108A-
Closet,1A109-Laboratory. There were two sinks located in Room 1A108. Measurements were
performed on the floors following removal of carpet squares, 18-inch by 18-inch, on designated
areas.

e No scan result for "C exceeded the MDCR. No scan result for °H exceeded the MDCR.
Results of scan measurements did not exceed DCGL values.

e Results of direct measurements did not exceed 0.1% of DCGLs.

e Fifteen results of smear measurements (bias, routine, and sinks) were less than MDA
values of 26 dpm for *H and 21 dpm for '*C. One result was reported at 28 dpm for *H
which is slightly greater than the MDA but considered statistically as a false positive.

Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.

6.6 Survey Unit 6

This was a Class 2 Survey Unit which was room 1A110-Laboratory “C”. This survey unit had
one self-contained fume hood which was not vented. There was one sink.

e No scan result for *C exceeded the MDCR. No scan result for *H exceeded the MDCR.
Results of scan measurements did not exceed DCGL values.

* Results of direct measurements (both bias and routine) did not exceed 0.1% of DCGL.

o Results of smear measurements (bias, routine, hood, and sink) were less than MDA
values of 26 dpm for *H and 21 dpm for *C.

Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.

8.7 Survey Unit7

This was a Class 2 Survey Unit which consisted of two rooms: 1A128 Histo/Chem Laboratory
and 1A129 designated as a Conference Room but was identified as a laboratory. Room 1A129
had two sinks. Room 1A129 had one fume hood vented to the exterior of the building.

e No scan result for "C exceeded the MDCR. No scan result for °H exceeded the MDCR.
Results of scan measurements did not exceed DCGL values.
Results of direct measurements (both bias and routine) did not exceed 0.1% of DCGL.
Results of smear measurements (bias, routine, hood, and sinks) were less than MDA
values of 26 dpm for °H and 21 dpm for "C.
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Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.

8.8 Survey Unit 8

This was a Class 2 Survey Unit which consisted of four rooms: 1A133-Entrance, 1A133A-
Microscope Room, 1A133B-Dark Room, and 1A133C-Microscope Room. There had been a
sink in Room 1A133A.

e No scan result for "*C exceeded the MDCR. No scan result for °H exceeded the MDCR.
Results of scan measurements did not exceed DCGL values.

e Results of direct measurements (both bias and routine) did not exceed 0.1% of DCGL.
Results of smear measurements (bias, routine, and sink) were less than MDA values of
26 dpm for °H and 21 dpm for *C.

Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.

8.9 Survey Unit 9

This was a Class 2 Survey Unit which consisted of four rooms: 1A132-Tissue Preparation
Room, 1A134- Cut Room, and 1A135-Dark Room. The fume hood in Room 1A132 was vented
through the ceiling. A sink was in Room 1A132 and also in 1A134.

o No scan result for *C exceeded the MDCR. No scan result for °H exceeded the MDCR.
Results of scan measurements did not exceed DCGL values.

e Results of direct measurements (both bias and routine) did not exceed 0.1% of DCGL.

¢ Results of smear measurements (bias, routine, hood, and sinks) were less than MDA
values of 26 dpm for ®H and 21 dpm for "C.

Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.

8.10 Survey Unit 10
This was a Class 3 Survey Unit which was a corridor and related rooms: 1C1-corridor, 1C2-

corridor, 1A111-Telephone Closet, 1A112-Equipment Room, and 1A112A-Toilet. The toilet had
ceramic walls/floor and one sink.

40



e No scan result for *C exceeded the MDCR. No scan result for °H exceeded the MDCR.
Results of scan measurements did not exceed DCGL values.

e Results of direct measurements (both bias and routine) did not exceed 0.1% of DCGL.

e Results of smear measurements (bias, routine, and sink) were less than MDA values of
26 dpm for *H and 21 dpm for *C.

Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.

8.11 Survey Unit 11

This was a Class 3 Survey Unit which was a corridor and related rooms: 1C3-corridor, 1A100-
Storage, 1A113-Janitor, 1A130-Toilet, 1A136-Storage, and 1C2B-Telephone Closet. The toilet
had ceramic walls/floor and one sink. The janitor closet also had a sink basin.

e No scan result for *C exceeded the MDCR. No scan result for *H exceeded the MDCR.
Results of scan measurements did not exceed DCGL values.

e Results of direct measurements (both bias and routine) did not exceed 0.1% of DCGL.

e Results of smear measurements (bias, routine, and sink) were less than MDA values of
26 dpm for °H and 21 dpm for "C.

Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.

8.12 Survey Unit 12

This was a Class 2 Survey Unit which included three laboratories: 2A112, 2A113, and 2A114.
Room 2A112 had one fume hood vented through the roof. Including the drain in the fume hood,
there were three sinks in the room.

e One scan result for *C exceeded the MDCR by a mere 6 dpm/100cm?; the overall scan
was reviewed and the level was determined to be small and insignificant to overall
results. No scan result for *H exceeded the MDCR. Results of scan measurements did
not exceed DCGL values.

e Results of direct measurements (both bias and routine) did not exceed 0.1% of DCGL.

¢ Results of smear measurements (bias, routine, hood, and sinks) were less than MDA
values of 26 dpm for °H and 21 dpm for '*C.

Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.
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8.13 Survey Unit 13

This was a Class 2 Survey Unit which included three rooms: 2A116-Sterilizer Room, 2A116A-
Closet, and 2A116B-Equipment Room. There were no fume hoods or sinks associated with this
survey unit.

e No scan result for **C exceeded the MDCR. No scan result for °H exceeded the MDCR.
Results of scan measurements did not exceed DCGL values.

e Results of direct measurements (both bias and routine) did not exceed 0.1% of DCGL.
Results of smear measurements (bias and routine) were less than MDA values of 26
dpm for *H and 21 dpm for *C.

Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.

8.14 Survey Unit 14

This was a Class 2 Survey Unit which consisted of two rooms: 2A117-Laboratory “B”, and
2A118-Office B. Room 2A117 had one sink and one fume hood vented to the roof.

o No scan result for "*C exceeded the MDCR. No scan result for °H exceeded the MDCR.
Results of scan measurements did not exceed DCGL values.
* Results of direct measurements (both bias and routine) did not exceed 0.1% of DCGL.

Results of smear measurements (bias, routine, hood, and sink) were less than MDA
values of 26 dpm for *H and 21 dpm for **C.

Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.

8.15 Survey Unit 15

This was a Class 2 Survey Unit which was one laboratory, 2A120-Laboratory “A”. This
laboratory had one sink and one fume hood vented to the roof.

e No scan result for *C exceeded the MDCR. No scan result for *H exceeded the MDCR.
Results of scan measurements did not exceed DCGL values.

¢ Results of direct measurements (both bias and routine) did not exceed 0.1% of DCGL.

e Results of smear measurements (bias, routine, hood, and sink) were less than MDA
values of 26 dpm for °H and 21 dpm for '*C.

Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
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above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.

8.16 Survey Unit 16

This was a Class 2 Survey Unit which was one laboratory, 2A121. This room had ceramic
walls/concrete floor, one sink, and one fume hood vented to the roof.

e No scan result for "C exceeded the MDCR. No scan result for *H exceeded the MDCR.
Results of scan measurements did not exceed DCGL values.
Results of direct measurements (both bias and routine) did not exceed 0.1% of DCGL.
Results of smear measurements (bias, routine, hood, and sink) were less than MDA
values of 26 dpm for *H and 21 dpm for 'C.

Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.

8.17 Survey Unit 17

This was a Class 3 Survey Unit which was a corridor and related rooms: 2C1-corridor, 2A122-
Storage, and 2A119-Office “A”. Room 2A122 had ceramic walls and floor and one sink.

e No scan result for "C exceeded the MDCR. No scan result for *H exceeded the MDCR.
Results of scan measurements did not exceed DCGL values.
Results of direct measurements (bias, routine, and sink) did not exceed 0.1% of DCGL.
Results of smear measurements (bias, routine, and sink) were less than MDA values of
26 dpm for °H and 21 dpm for **C.

Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.

.8.18 Survey Unit 18

This was a Class 3 Survey Unit which was a corridor and related rooms: 2C2-corridor, 2A123-
Storage, and 2A-123A Room “G".

o No scan result for *C exceeded the MDCR. No scan result for °H exceeded the MDCR.
Results of scan measurements did not exceed DCGL values.
Results of direct measurements (both bias and routine) did not exceed 0.1% of DCGL.
Results of smear measurements (bias and routine) were less than MDA values of 26
dpm for *H and 21 dpm for **C.
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Results from scan, static and swipe surveys indicate the survey unit meets the criteria for
unrestricted release by rejecting the null hypothesis which assumes contamination is present
above the limit. The maximum measurement results were less than 0.1% of the NRC screening
release levels. As no result exceeded NRC screening release level, no additional statistical test
was needed.

8.19 Central Vacuum Receiver Tank

The Mechanical Room was the location of the central vacuum receiver tank for the Building.
The tank was opened and two smears were collected and identified as VAC-1 and VAC-2.
Results of these smears were less than MDA values of 26 dpm for *H and 21 dpm for "C.

e Results of smear measurement VAC-1 were -2 dpm for *H and 5 dpm for *C.
» Results of smear measurement VAC-2 were 5 dpm for *H and 0 dpm for *C.

These results confirm that the Mechanical Room 1A137 was not impacted.
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Appendix A
HSA Questionnaire

QUESTIONNAIRE FOR PERSONNEL INVOLVED WITH RADIOACTIVE MATERIALS

The purpose of this questionnaire is to assist TIDEWATER, Inc. in collecting information for a
Historical Site Assessment (HSA) in support of radiological final status surveys for the facility at
VAPHS University Drive C, Building 2. The HSA findings will be used to design and perform
radiological surveys, as necessary to support release of the selected installation. Please complete
this questionnaire to the best of your recollection, and include any additional explanations in the
Additional Notes/Comments section on the last page of this questionnaire or on an attached sheet of
paper.

Date of Interview: 4/13/2010

Name of Interviewer:
Mode of Communication(s): Completed by M. Belanger

1. What is your name and what is/was your job title/position?
Mitch Belanger, RSO

Contact Information:  Phone(412) 360-3221
E-mail:mitch.belanger@va.gov

2. During what span of years have you worked, or did you work, at this facility with radioactive
materials?

10/07 to present

3. Can you name or identify the radioactive material or devices that you or anyone else might have
worked on within the selected installation? What isotopes were involved?

Radionuclide Quantity

H-3 1.5 mCi

1-129 --

C-14 “

P-33 ”

Others? _ X__ Yes No If yes, which ones? P-32, S-35, 1-125 (possible)
Were there alpha emitters? Yes __X_No Ifyes, which ones?

Any sealed sources? __ X__ Yes No

Any leak tests results 0.005 uCi? Yes _ X_No

Were there detector cells? Were titanium tritide foil or scandium tritide foils vented to outside?
Yes No Unknown
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4. In what rooms or areas were radioactive materials used or stored? Can you identify any
locations/areas/buildings of known use or storage of radioactive material used at the selected
installation, including fuel, raw materials, experiments, products, and liquid and solid effluents and
wastes? Are there biological hazards that a survey team should be made aware? (Be specific;
Bldg/room numbers, outdoor areas, etc.)

Assume all lab spaces were RAM approved.

5. Where and how was the shipping and receiving of radioactive material handled (central
location, straight to lab, etc)? RAM pkgs were delivered to Receiving, picked up by RSO,
surveyed for contamination then delivered to lab.

6. Was work performed in fume or biological hoods? _ X__ Yes No (assumption)
If Yes, please answer the following: Unknown

Exhaust Ductwork? Yes No

Exhaust filters? Yes No

Reactive chemicals (perchloric acid, picrates and azides)? Yes No

7. Did you use a vacuum system? _X__ Yes No If Yes, where was the receiver tank?
8. Was radioactive material disposed into sinks? _ X__Yes No

If Yes, were special sinks designated? Were disposal logs kept and where might they be
today? Assume all sinks

Does the building have hold-up tanks for laboratory waste? Yes _X__No
If Yes, please provide a general location.

Is there a special washing location for lab dishware and equipment? Yes _X_No
If Yes, please provide a location.

9. Where did laboratory waste go; interim storage?
< 120 day half-life material All waste goes to Building 6 rad waste storage
> 120 day half-life material (H-3, C-14, etc.)

Are you aware of any burial, disposal, or incineration, of radioactive material? Yes No

Unknown
10. Was animal research, with radioactive material, ever performed at the site? Where were
animals kept during studies? Animal carcasses? Please describe. Unknown
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11. Do you recall any instance of broken or leaking sources or any other contamination incidents or
accidents? Where there ever small spills or large ones? Yes X_No

Describe as accurately as can be recalled, including dates, specific rad materials and forms,
contamination levels, areal extent of contamination, and disposition.

12. Are you aware of any studies/reports that may have identified contaminated areas and the
isotopes activated? Yes _ X__No Please describe if yes.

Where are records of survey kept?

13. Are you aware of any chemical use/storage/spills/releases involving any type of solvents or
fuels? Yes _X__ No Please describe if yes.

14. Are you aware of the presence of any radionuclide-containing exit signs or smoke alarms?

Yes _X_No

15. Are you aware of any other radioactive material currently on site? _ X__ Yes No Please
describe if yes. Building 1 an d6

16. Do you recall any modifications/renovations of the labs where radioactive material was once
used, e.g., carpet installed? _ X __ Yes No Please describe if yes.

Rm 1A108 & 1A109
17. Are there any other individuals you feel should be interviewed regarding the above items?
Pls and former RSO have been emailed.

18. What areas would you concentrate on if you were conducting a radiological
close out survey of the selected installation?

All laboratory space

19. Additional Notes / Comments: Little if any RAM use occurred in Building 2 since | started
working at VAPHS in Oct 2007.
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QUESTIONNAIRE FOR PERSONNEL INVOLVED WITH RADIOACTIVE MATERIALS

The purpose of this questionnaire is to assist TIDEWATER, Inc. in collecting information for a
Historical Site Assessment (HSA) in support of radiological final status surveys for the facility at
__Building 2, University Drive Campus, VAPHS, . The HSA findings will be used to design and
perform radiological surveys, as necessary to support release of the selected installation. Please
complete this questionnaire to the best of your recollection, and include any additional explanations
in the Additional Notes/Comments section on the last page of this questionnaire or on an attached
sheet of paper.

Date of Interview: _04 /13 _/2010

Name of Interviewer:
Mode of Communication(s): Direct interview Telephone

1. What is your name and what is/was your job title/position?
Jau-Shyong Deng, Chief, Dermatology

Contact Information: Phone: 412-360-3080
E-mail;jaushyong.deng@va.gov

2. During what span of years have you worked, or did you work, at this facility with radioactive
materials?

From July of 1984 to December 31, 2007.

3. Can you name or identify the radioactive material or devices that you or anyone else might have
worked on within the selected installation? What isotopes were involved?

Radionuclide Quantity

H-3 X

1-129

C-14

P-33 X

Others? Yes No If yes, which ones?

Were there alpha emitters? Yes __ X _No If yes, which ones?
Any sealed sources? Yes X No

Any leak tests results 0.005 uCi? Yes _ X_No
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Were there detector cells? Were titanium tritide foil or scandium tritide foils vented to outside?
Yes X No

4. In what rooms or areas were radioactive materials used or stored? Can you identify any
locations/areas/buildings of known use or storage of radioactive material used at the selected
installation, including fuel, raw materials, experiments, products, and liquid and solid effluents and
wastes? Are there biological hazards that a survey team should be made aware? (Be specific;
Bldg/room numbers, outdoor areas, etc.)

Room 5 and Room 10

5. Where and how was the shipping and receiving of radioactive material handled (central
location, straight to lab, etc)?
Straight to lab

6. Was work performed in fume or biological hoods? _ X_ Yes No
If Yes, please answer the following:

Exhaust Ductwork? _ X__ Yes No
Exhaust filters? _ X Yes No

Reactive chemicals (perchloric acid, picrates and azides)? Yes _ X_No
7. Did you use a vacuum system? Yes _ X_ No If Yes, where was the receiver tank?
8. Was radioactive material disposed into sinks? Yes _ X__No

If Yes, were special sinks designated? Were disposal logs kept and where might they be
today?

Does the building have hold-up tanks for laboratory waste? Yes X No
If Yes, please provide a general location.

Is there a special washing location for lab dishware and equipment? Yes  X_No
If Yes, please provide a location.

9. Where did laboratory waste go; interim storage?
< 120 day half-life material drum and Refrigerator
> 120 day half-life material (H-3, C-14, etc.) drum and refrigerator

Are you aware of any burial, disposal, or incineration, of radioactive material? X_Yes No

10. Was animal research, with radioactive material, ever performed at the site? Where were
animals kept during studies? Animal carcasses? Please describe.
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No

11. Do you recall any instance of broken or leaking sources or any other contamination incidents or
accidents? Where there ever small spills or large ones? Yes _ X__No

Describe as accurately as can be recalled, including dates, specific rad materials and forms,
contamination levels, areal extent of contamination, and disposition.

12. Are you aware of any studies/reports that may have identified contaminated areas and the
isotopes activated? Yes X No Please describe if yes.

Where are records of survey kept? Radiation Safety Officer

13. Are you aware of any chemical use/storage/spills/releases involving any type of solvents or
fuels? Yes _ X__No Please describe if yes.

14. Are you aware of the presence of any radionuclide-containing exit signs or smoke alarms?

X _Yes No

15. Are you aware of any other radioactive material currently on site? Yes X No Please
describe if yes.

16. Do you recall any modifications/renovations of the labs where radioactive material was once

used, e.g., carpet installed? Yes _ X_No Please describe if yes.

17. Are there any other individuals you feel should be interviewed regarding the above items?

18. What areas would you concentrate on if you were conducting a radiological
close out survey of the selected installation?

19. Additional Notes / Comments:

A-6



Appendix A
HSA Questionnaire

QUESTIONNAIRE FOR PERSONNEL INVOLVED WITH RADIOACTIVE MATERIALS

The purpose of this questionnaire is to assist TIDEWATER, Inc. in collecting information for a
Historical Site Assessment (HSA) in support of radiological final status surveys for the facility at
Bigd 2, VA Pittsburgh Healthcare System , University Drive, Pittsburgh, PA. The HSA findings
will be used to design and perform radiological surveys, as necessary to support release of the
selected installation. Please complete this questionnaire to the best of your recollection, and include
any additional explanations in the Additional Notes/Comments section on the last page of this
questionnaire or on an attached sheet of paper.

Date of Interview: /__ 12010

Name of Interviewer:
Mode of Communication(s): Direct interview Telephone

1. What is your name and what is/was your job title/position?
Chandrashekhar R. Gandhi, PhD, Deputy Associate Chief of Staff/R&D
Contact Information:  Phone: 412.954.56397

E-mail: Chandrashekhar.gandhi@va.gov

2. During what span of years have you worked, or did you work, at this facility with radioactive
materials? NO

3. Can you name or identify the radioactive material or devices that you or anyone else might have
worked on within the selected installation? What isotopes were involved? NA

Radi lide Quanti
H-3
I-129
C-14
P-33
Others? Yes No yes, ones?
Were there alpha emitters? Yes No Ifyes, ones?
Any sealed sources? Yes No

Any leak tests results 0.005 uCi? Yes No

Were there detector cells? Were titanium tritide foit or scandiui tritide foils vented to outside?
Yes No

4. In what rooms or areas were radioactive materials used or stored? Can you identify any



Appendix A
HSA Questionnaire

locations/areas/uildings of known use or storage of radioactive material used at the selected
installation, including fuel, raw materials, experiments, products, and liquid and solid effluents and
wastes? Are there biological hazards that a survey team should be made aware? (Be specific,
Bidg/room numbers, outdoor areas, etc.)

NA
5. Where and how was the shipping and receiving of radioactive material handled (central
location, straight to lab, etc)? NA

6. Was work performed in fume or biological hoods? Yes No
if Yes, please answer the following:

Exhaust Ductwork? Yes No

Exhaust filters? Yes No

Reactive chemicals (perchloric acid, picrates and azides)? Yes No

7. Did you use a vacuum system? Yes No  If Yes, where was the receiver tank?

8. Was radioactive material disposed into sinks? Yes No

If Yes, were special sinks designated? Were disposal logs kept and where might they be
today?

Does the building have hold-up tanks for laboratory waste? Yes No
If Yes, please provide a general location. NA

Is there a special washing location for lab dishware and equipment? Yes No
If Yes, please provide a location. NA

9. Where did laboratory waste go; interim storage? NA
< 120 day half-life material
> 120 day half-life material (H-3, C-14, etc.)

Are you aware of any burial, disposal, or incineration, of radioactive material? Yes No

10. Was animal research, with radioactive material, ever performed at the site? Where were
animals kept during studies? Animal carcasses? Please describe.
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11. Do you recall any instance of broken or leaking sources or any other contamination incidents or
accidents? Where there ever small spills or large ones? Yes __X__No

Describe as accurately as can be recalled, including dates, specific rad materials and forms,
contamination levels, areal extent of contamination, and disposition.

12. Are you aware of any studies/reports that may have identified contaminated areas and the
isotopes activated? Yes __X__No Please describe if yes.

Where are records of survey kept?

13. Are you aware of any chemical use/storage/spilis/releases involving any type of solvents or
fuels? Yes _ X__No Please describe if yes.

14. Are you aware of the presence of any radionuclide-containin exit signs or smoke alarms?
Yes _ X__No

15. Are you aware of any other radioactive materiai currently on ase
describe if yes.

16. Do you recall any modifications/renovations of the labs where radioactive material was once
used, e.g., carpet installed? Yes _ X__No Please describe if yes.

17. Are there any other individuals you feel should be interviewed regarding the above items?
NA

18. What areas would you concentrate on you were conducting a radiological
close out survey of the selected installation?

NA
19. Additional Notes / Comments:
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QUESTIONNAIRE FOR PERSONNEL INVOLVED WITH RADIOACTIVE MATERIALS

The purpose of this questionnaire is to assist TIDEWATER, Inc. in collecting information for a
Historical Site Assessment (HSA) in support of radiological final status surveys for the facility at VA-
Pittsburgh, Building 2, The HSA findings will be used to design and perform radiological surveys, as
necessary to support release of the selected installation. Please complete this questionnaire to the
best of your recollection, and include any additional explanations in the Additional Notes/Comments
section on the last page of this questionnaire or on an attached sheet of paper.

Date of Interview: 4 / 19 /2010

Name of Interviewer: Claude Wiblin
Mode of Communication(s): Direct interview _X__ Telephone

1. Whatis your name and what is/was your job title/position?
Dr. Ying Hsu, RSO

Contact Information:  Phone: (480) 374-0930
E-mail:

2. During what span of years have you worked, or did you work, at this facility with radioactive
materials? Retired in 2007 after 32 years.

3. Can you name or identify the radioactive material or devices that you or anyone else might have
worked on within the selected installation? What isotopes were involved?

Radionuclide Quantity

H-3 All small quantities.

1-129

C-14

Others? Yes _ X__No Ifyes, which ones?

Were there alpha emitters? Yes _X___No Ifyes, which ones?
Any sealed sources? Yes _X_No

Any leak tests results 0.005 uCi? Yes _X__No

Were there detector cells? Were titanium tritide foil or scandium tritide foils vented to outside?
Yes _ X No

4. In what rooms or areas were radioactive materials used or stored? Can you identify any
locations/areas/buildings of known use or storage of radioactive material used at the selected
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installation, including fuel, raw materials, experiments, products, and liquid and solid effluents and
wastes? Are there biological hazards that a survey team should be made aware? (Be specific,
Bldg/room numbers, outdoor areas, etc.)

2" floor used 1-125, 1% foor used C-14, H-3, and 1-129

5. Where and how was the shipping and receiving of radioactive material handled (central
location, straight to lab, etc)? Sometime to him; sometimes to lab.

6. Was work performed in fume or biological hoods? _ X__ Yes No
If Yes, please answer the following:

Exhaust Ductwork? Yes __X_No Noiodinations; no explosives.

Exhaust filters? Yes _ X__No

Reactive chemicals (perchloric acid, picrates and azides)? Yes _X___No

7. Did you use a vacuum system? _ X__ Yes No If Yes, where was the receiver tank?

Mechanical room.

8. Was radioactive material disposed into sinks? _ X __ Yes No

If Yes, were special sinks designated? Were disposal logs kept and where might they be
today? See record storage; usually small quantities within allowable.

Does the building have hold-up tanks for laboratory waste? Yes _X__ No
If Yes, please provide a general location.

Is there a special washing location for lab dishware and equipment? Yes _X__ No
If Yes, please provide a location.

9. Where did laboratory waste go; interim storage? Building 6 Storage Area
< 120 day half-life material
> 120 day half-life material (H-3, C-14, etc.)

Are you aware of any burial, disposal, or incineration, of radioactive material? Yes _X _No

10. Was animal research, with radioactive material, ever performed at the site? Where were
animals kept during studies? Animal carcasses? Please describe.

None at Building 2.

11. Do you recall any instance of broken or leaking sources or any other contamination incidents or
accidents? Where there ever small spills or large ones? Yes _ X__No
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Describe as accurately as can be recalled, including dates, specific rad materials and forms,
contamination levels, areal extent of contamination, and disposition.

None.

12. Are you aware of any studies/reports that may have identified contaminated areas and the
isotopes activated? Yes _X__No Please describe if yes.

Where are records of survey kept? See RSO files.

13. Are you aware of any chemical use/storage/spills/releases involving any type of solvents or
fuels? Yes _X__No Please describe if yes.

14. Are you aware of the presence of any radionuclide-containing exit signs or smoke alarms?

Yes _X__No

15. Are you aware of any other radioactive material currently on site? Yes X _No Please
describe if yes.

16. Do you recall any modifications/renovations of the labs where radioactive material was once
used, e.g., carpet installed? Yes No Please describe if yes.

Could not recall.
17. Are there any other individuals you feel should be interviewed regarding the above items?
John Prelich, researcher

18. What areas would you concentrate on if you were conducting a radiological
close out survey of the selected installation?

He has already surveyed; the area is clean.

19. Additional Notes / Comments:
None
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QUESTIONNAIRE FOR PERSONNEL INVOLVED WITH RADIOACTIVE MATERIALS

The purpose of this questionnaire is to assist TIDEWATER, Inc. in collecting information for a
Historical Site Assessment (HSA) in support of radiological final status surveys for the facility at VA-
___VAPittsburgh, Building 2__. The HSA findings will be used to design and perform radiological
surveys, as necessary to support release of the selected installation. Please complete this
questionnaire to the best of your recollection, and include any additional explanations in the
Additional Notes/Comments section on the last page of this questionnaire or on an attached sheet of

paper.

Date of Interview: _4/22 /2010

Name of Interviewer:
Mode of Communication(s): Direct interview __X_Telephone

1. What is your name and what is/was your job titie/position?

John Prelich, Health Science Specialist

Contact Information:  Phone: (412) 688-6000 X-601016

2. During what span of years have you worked, or did you work, at this facility with radioactive
materials? Total of 27 years. No use of radioactive materials but stopped working in Building 2
approximately 6 or 7 years ago.

3. Can you name or identify the radioactive material or devices that you or anyone else might have
worked on within the selected installation? What isotopes were involved?

None with his group in Building 2.

Researchers on 2™ floor used Cr-51 and a form of iodine.

Were there alpha emitters? Yes __X__No If yes, which ones?

Any sealed sources? Yes No LSC H-3 and C-14 standards in LSC.
Any leak tests results 0.005 uCi? Yes No Not aware.

Were there detector cells? Were titanium tritide foil or scandium tritide foils vented to outside?
Yes No Not used.

4. In what rooms or areas were radioactive materials used or stored? Can you identify any
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locations/areas/buildings of known use or storage of radioactive material used at the selected
installation, including fuel, raw materials, experiments, products, and liquid and solid effluents and
wastes? Are there biological hazards that a survey team should be made aware? (Be specific;
Bldg/room numbers, outdoor areas, etc.)

Researchers on 2™ floor used Cr-51 and 1-129.

5. Where and how was the shipping and receiving of radioactive material handled (central
location, straight to lab, etc)? Not to his lab.

6. Was work performed in fume or biological hoods? Yes No X N/A

If Yes, please answer the following:

Exhaust Ductwork? Yes No

Exhaust filters? Yes No

Reactive chemicals (perchloric acid, picrates and azides)? Yes No

7. Did you use a vacuum system? Yes No If Yes, where was the receiver tank?
X N/A

8. Was radioactive material disposed into sinks? Yes No X N/A

If Yes, were special sinks designated? Were disposal logs kept and where might they be
today?

Does the building have hold-up tanks for laboratory waste? Yes No X N/A
If Yes, please provide a general location.

Is there a special washing location for lab dishware and equipment? Yes No
If Yes, please provide a location. X N/A

9. Where did laboratory waste go; interim storage? X N/A
< 120 day half-life material
> 120 day half-life material (H-3, C-14, etc.)

Are you aware of any burial, disposal, or incineration, of radioactive material? Yes No

10. Was animal research, with radioactive material, ever performed at the site? Where were
animals kept during studies? Animal carcasses? Please describe.

All animal research was in Building 6.

11. Do you recall any instance of broken or leaking sources or any other contamination incidents or
accidents? Where there ever small spills or large ones? Yes _X_No
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Describe as accurately as can be recalled, including dates, specific rad materials and forms,
contamination levels, areal extent of contamination, and disposition.

12. Are you aware of any studies/reports that may have identified contaminated areas and the
isotopes activated? Yes __ X__No Please describe if yes.

Where are records of survey kept? The RSO should have survey records.

13. Are you aware of any chemical use/storage/spills/releases involving any type of solvents or
fuels? Yes _ X__No Please describe if yes.

14. Are you aware of the presence of any radionuclide-containing exit signs or smoke alarms?

Yes No X N/A

15. Are you aware of any other radioactive material currently on site? Yes No Please
describe if yes. Most research with radioactive material was conducted in Building 6.

16. Do you recall any modifications/renovations of the labs where radioactive material was once
used, e.g., carpet installed? Yes No Please describe if yes. X N/A

17. Are there any other individuals you feel should be interviewed regarding the above items?
Dr. Deng.

18. What areas would you concentrate on if you were conducting a radiological
close out survey of the selected installation? X N/A

19. Additional Notes / Comments: None.
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Note that scan paths (areas), smear, and biased locations are identified on the first drawing of
each survey unit package indicated below. The regular MARSSIM measurement locations are
found on subsequent drawings as showing the grid and up to 20 locations made too much detail
on one drawing. Four measurement result data sheets then follow in each package as H, *H
(Biased), “C, and *C (Biased). Results of biased measurements are reviewed independently
from the measurement results at MARSSIM locations.

Scan results are found on pages 122 and 123.
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Appendix B
SU Drawings & Results

. Summary of % H Static Measurements

Survey Unit: 1
Survey Date: 4/19/2010
Activity Unc(ezrf)"“ty
NCPM
Location Sl NCPM Uncertainty (dpm/100 cm?)
(counts) (10)
1 260 11 29 40 180
2 321 72 30 230 190
3 284 35 29 110 190
4 202 -47 28 -150 180
5 327 78 30 250 190 Brick
6 283 34 29 110 180
7 539 290 33 940 260 Brick
8 234 -15 28 -50 180
9 251 2 28 10 180
10 241 -8 28 -30 180
11 281 32 29 100 180
12 223 -26 28 -80 180
13 239 -10 28 -30 180
14 206 -43 28 -140 180
. 15 279 30 29 100 180
16 206 -43 28 -140 180
17 223 -26 28 -80 180
18 314 65 30 210 190 Ceramic
Maximum: 940
Average: 78
STDEV: 250
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background o: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

O Summary of * H Static Measurements (Biased)

Survey Unit: 1
Survey Date: 4/19/2010
Activity U""fz'f)""ty
NCPM
Location| | o=2 NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 324 75 30 240 190 Ceramic
2 234 -15 28 -50 180 Ceramic
3 291 42 29 140 190
4 209 -40 28 -130 180
5 197 -52 27 -170 180
6 211 -38 28 -120 180
7 213 -36 28 -120 180
8 199 -50 27 -160 180
9 226 -23 28 -70 180
10 232 -17 28 -60 180
11 307 58 29 190 190
12 234 -15 28 -50 180
Maximum: 240
Average: -30
STDEV: 140
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background o: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

O Summary of " C Static Measurements

Survey Unit: 1
Survey Date: 4/19/2010
Activity © "cg‘t:;'"ty
Gross NCPM 2
Location NCPM  Uncertainty (dpm/100 cm®)
(counts) (10)
1 219 40 19 420 400
2 240 61 20 640 410
3 240 61 20 640 410
4 223 44 19 460 400
5 386 207 23 2160 490 Brick
6 242 63 20 660 410
7 374 195 23 2040 480 Brick
8 201 22 19 230 390
9 185 6 18 60 380
10 172 -7 18 -70 370
11 241 62 20 650 410
12 205 26 19 270 390
13 176 -3 18 -30 370
14 221 42 19 440 400
. 15 169 -10 18 -100 370
16 224 45 19 470 400
17 241 62 20 650 410
18 278 99 21 1030 430 Ceramic

Maximum: 2160

Average: 590

STDEV: 626

Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 124 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of 4 ¢ Static Measurements (Biased)

Survey Unit: 1
Survey Date: 4/19/2010
Uncertainty
Activity (20)
Gross NCPM 2
Location NCPM Uncertainty (dpm/100 cm®)
(counts) (10)
1 463 284 25 2970 530 Ceramic
2 475 296 25 3090 540 Ceramic
3 295 116 21 1210 440
4 186 7 18 70 380
5 170 -9 18 -90 370
6 190 11 19 110 380
7 208 29 19 300 390
8 201 22 19 230 390
9 179 0 18 0 370
10 179 0 18 0 370
11 194 15 19 160 380
12 198 19 19 200 380
Maximum: 3090
Average: 688
STDEV: 1144
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 12.4 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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. Summary of 3 H Static Measurements

Appendix B
SU Drawings & Results

Survey Unit: 2
Survey Date: 4/20/2010
Activity Uncertainty
(20)
NCPM
Location SIS NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)

1 261 12 29 40 180

2 268 19 29 60 180

3 316 67 30 220 190

4 211 -38 28 -120 180

5 271 22 29 70 180

6 287 38 29 120 190

7 228 -21 28 -70 180

8 285 36 29 120 190

9 304 55 29 180 190

10 275 26 29 80 180

11 206 -43 28 -140 180

12 176 -73 27 -240 180

13 265 16 29 50 180

14 300 51 29 170 190

15 271 22 29 70 180

16 260 11 29 40 180

17 221 -28 28 -90 180

18 167 -82 27 -270 180

19 203 -46 28 -150 180

Maximum: 220
Average: 7
STDEV: 142

Instrument Data and Analysis Parameters

Instrument:
Detector:

Probe Area:

Model
2360
44-110

126

Serial No

253237
268330

cm?

Total Efficiency:
Total Efficiency Uncertainty:

MDC:

B-11

Reference Material: Source Jig

Background: 249 cpm
Background o: 23.6 cpm

Sample Analysis Time: 1 min

0.245 cpm/dpm
0.020 cpm/dpm

223 dpm/100 cm?



Appendix B
SU Drawings & Results

. Summary of % H Static Measurements (Biased)

Survey Unit: 2
Survey Date: 4/20/2010
Activity Uncertainty
NCPM
Location S L NCPM Uncertainty (dpm/100 cm?)
(counts) (1a)
1 172 -77 27 -250 180
2 263 14 29 50 180
3 243 -6 28 -20 180
4 242 -7 28 -20 180
5 216 -33 28 -110 180
6 229 -20 28 -60 180
7 244 -5 28 -20 180
8 234 -16 28 -50 180
9 199 -50 27 -160 180
10 289 40 29 130 190
11 280 31 29 100 180
Maximum: 130
Average: -37
STDEV: 110
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background o: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm®
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Appendix B
SU Drawings & Results

- Summary of " C Static Measurements

Survey Unit: 2
Survey Date: 4/20/2010
Activity Uncfzr::;""ty
Gross el 2
Location NCPM Uncertainty (dpm/100 cm®)
(counts) (10)
1 206 27 19 280 390
2 201 22 19 230 390
3 223 44 19 460 400
4 191 12 19 130 380
5 188 9 18 90 380
6 183 4 18 40 380
7 205 26 19 270 390
8 191 12 19 130 380
9 248 69 20 720 410
10 195 16 19 170 380
11 166 -13 18 -140 370
12 191 12 19 130 380
13 224 45 19 470 400
. 14 238 59 20 620 410
15 197 18 19 190 380
16 227 48 20 500 400
17 195 16 19 170 380
18 206 27 19 280 390
19 207 28 19 290 390
Maximum: 720
Average: 265
STDEV: 210
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 12.4 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

' Summary of ™ ¢ Static Measurements (Biased)

Survey Unit: 2
Survey Date: 4/20/2010
Activity Uneertainty
NCPM
Location  Cross NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 223 44 19 460 400
2 248 69 20 720 410
3 206 27 19 280 390
4 239 60 20 630 410
5 183 4 18 40 380
6 187 8 18 80 380
7 187 8 18 80 380
8 188 9 18 90 380
9 176 -3 18 -30 370
10 223 44 19 460 400
11 194 15 19 160 380
Maximum: 720
Average: 270
STDEV: 258
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background a: 124 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

% Summary of * H Static Measurements

Survey Unit: 3
Survey Date: 4/20/2010
Activity Unc:zrslnty
NCPM
Location Gross NCPM  Uncertainty (dpm/100 cm?)
(counts) (1a)
1 223 -26 28 -80 180
2 232 -17 28 -60 180
3 227 -22 28 -70 180
4 304 55 29 180 190
5 224 -25 28 -80 180
6 197 -52 27 -170 180
7 237 -12 28 40 180
8 271 22 29 70 180
9 220 -29 28 -90 180
10 335 86 30 280 190
11 220 -29 28 -90 180
12 204 -45 28 -150 180
13 267 18 29 60 180
14 145 -104 26 -340 180
. 15 173 -76 27 -250 180
16 708 459 36 1490 330 Ceramic
17 290 41 29 130 190
18 382 133 31 430 210
Maximum: 1490
Average: 68
STDEV: 401
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig

Instrument: 2360 253237 Background: 249 cpm

Detector: 44-110 268330 Background o: 23.6 cpm

Probe Area: 126 cm? Sample Analysis Time: 1 min

Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

O Summary of * H Static Measurements (Biased)

Survey Unit: 3
Survey Date: 4/20/2010
Activity Uneertainty
NCPM
Location i NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 574 325 34 1050 270 Ceramic
2 517 268 33 870 250 Ceramic
3 176 -73 27 -240 180
4 292 43 29 140 190
5 264 15 29 50 180
6 247 -2 28 -10 180
7 205 -44 28 -140 180
8 327 78 30 250 190
9 292 43 29 140 190
10 258 9 29 30 180
11 324 75 30 240 190
12 275 26 29 80 180
Maximum: 1050
Average: 205
STDEV: 382
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector: 44-110 268330 Background o: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

O Summary of ' C Static Measurements

Survey Unit: 3
Survey Date: 4/20/2010
Activity  Uncertainty
Gross NCPM
Location NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 165 -14 18 -150 370
2 189 10 19 100 380
3 172 -7 18 -70 370
4 202 23 19 240 390
5 208 29 19 300 390
6 171 -8 18 -80 370
7 182 3 18 30 380
8 214 35 19 370 390
9 200 21 19 220 390
10 246 67 20 700 410
11 219 40 19 420 400
12 185 6 18 60 380
13 205 26 19 270 390
14 180 1 18 10 370
. 15 206 27 19 280 390
16 429 250 24 2610 510 Ceramic
17 179 0 18 0 370
18 263 84 20 880 420
Maximum: 2610
Average: 344
STDEV: 626
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 12.4 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

) Summary of ™ C Static Measurements (Biased)

Survey Unit: 3
Survey Date: 4/20/2010
Activity U"cfzrf)““ty
NCPM
Location SR NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 484 305 25 3190 540 Ceramic
2 459 280 25 2920 530 Ceramic

3 179 0 18 0 370
4 205 26 19 270 390
5 178 -1 18 -10 370
6 200 21 19 220 390
7 213 34 19 360 390
8 238 59 20 620 410
9 273 94 21 980 430
10 228 49 20 510 400
11 197 18 19 190 380
12 184 5 18 50 380

Maximum: 3190

Average: 775

STDEV: 1103

Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 124 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of 3 H Static Measurements

Survey Unit: 4
Survey Date: 4/20/2010
Activity Uncertainty
(20)
NCPM
Location L NCPM Uncertainty (dpm/100 cmz)
(counts) (10)
1 323 74 30 240 190
2 301 52 29 170 190
3 275 26 29 80 180
4 270 21 29 70 180
5 260 11 29 40 180
6 250 1 28 0 180
7 288 39 29 130 190
8 201 -48 28 -160 180
9 258 9 29 30 180
10 264 15 29 50 180
11 222 -27 28 -90 180
12 213 -36 28 -120 180
13 296 47 29 150 190
. 14 258 9 29 30 180
15 250 1 28 0 180
16 283 34 29 110 180
17 269 20 29 60 180
18 263 14 29 50 180
19 265 16 29 50 180
Maximum: 240
Average: 47
STDEV: 97
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background a: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of * H Static Measurements (Biased)

Survey Unit: 4
Survey Date: 4/20/2010
Activiey Ueerainy
NCPM
Location S NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 197 -52 27 -170 180
2 279 30 29 100 180
3 273 24 29 80 180
4 172 -77 27 -250 180
5 292 43 29 140 190
6 292 43 29 140 190
7 249 0 28 0 180
8 236 -13 28 -40 180
9 271 22 29 70 180
10 269 20 29 60 180
11 290 41 29 130 190
Maximum: 140
Average: 24
STDEV: 130
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background o: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

@ Summary of ' C Static Measurements

Survey Unit: 4
Survey Date: 4/20/2010
Activity Unc;ezr:a)nnty
NCPM
Location o NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 210 31 19 320 390
2 229 50 20 520 400
3 227 48 20 500 400
4 225 46 19 480 400
5 194 15 19 160 380
6 177 -2 18 -20 370
7 216 37 19 390 390
8 206 27 19 280 390
9 220 41 19 430 400
10 225 46 19 480 400
11 185 6 18 60 380
12 217 38 19 400 390
13 225 46 19 480 400
14 206 27 19 280 390
. 15 199 20 19 210 380
16 200 21 19 220 390
17 197 18 19 190 380
18 185 6 18 60 380
19 199 20 19 210 380
Maximum: 520
Average: 297
STDEV: 166
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 124  cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?

B-27



Appendix B
SU Drawings & Results

Summary of 4 ¢ Static Measurements (Biased)

Survey Unit: 4
Survey Date: 4/20/2010
Activity Unc:azr(t;mty
NCPM
Location ,°'°SS NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 187 8 18 80 380
2 213 34 19 360 390
3 244 65 20 680 410
4 164 -15 18 -160 360
5 233 54 20 560 400
6 206 27 19 280 390
7 195 16 19 170 380
8 238 59 20 620 410
9 257 78 20 810 420
10 257 78 20 810 420
11 214 35 19 370 390
Maximum: 810
Average: 416
STDEV: 312
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background a: 124 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min

Total Efficiency:
Total Efficiency Uncertainty:

MDC:
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Appendix B
SU Drawings & Results

& Summary of ° H Static Measurements

Survey Unit: 5
Survey Date: 4/20/2010
Activity Unc:zr‘t;mty
NCPM
Location  COross NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 229 -20 28 -60 180
2 273 24 29 80 180
3 283 34 29 110 180
4 247 -2 28 -10 180
5 285 36 29 120 190
6 220 -29 28 -90 180
7 268 19 29 60 180
8 226 -23 28 -70 180
9 238 -11 28 -40 180
10 267 18 29 60 180
11 228 -21 28 -70 180
12 219 -30 28 -100 180
13 294 45 29 150 190
14 203 -46 28 -150 180
. 15 243 -6 28 -20 180
16 328 79 30 260 190
17 273 24 29 80 180
18 228 -21 28 -70 180
Maximum: 260
Average: 13
STDEV: 107
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background o: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of % H Static Measurements (Biased)

Survey Unit: 5
Survey Date: 4/20/2010
Activity Uncfzrf)""ty
NCPM
Location Gross NCPM  Uncertainty (dpm/100 cm?)
{counts) (10)
1 295 46 29 150 190
2 343 94 30 300 200
3 317 68 30 220 190
4 194 -55 27 -180 180
5 297 48 29 160 190
6 180 -69 27 -220 180
7 251 2 28 10 180
8 229 -20 28 -60 180
9 211 -38 28 -120 180
10 202 -47 28 -150 180
11 260 11 29 40 180
12 264 15 29 50 180
Maximum: 300
Average: 17
STDEV: 168
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector: 44-110 268330 Background o: 236 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

o Summary of " C Static Measurements

Survey Unit: 5
Survey Date: 4/20/2010
Activity Unc:zr‘t:)nnty
Gross NCPM 2
Location NCPM Uncertainty (dpm/100 cm”)
(counts) (10)

1 245 66 20 690 410
2 188 9 18 90 380
3 205 26 19 270 390
4 185 6 18 60 380
5 192 13 19 140 380
6 210 31 19 320 390
7 214 35 19 370 390
8 175 -4 18 -40 370
9 196 17 19 180 380
10 244 65 20 680 410
11 206 27 19 280 390
12 237 58 20 610 410
13 208 29 19 300 390
. 14 224 45 19 470 400
15 185 6 18 60 380
16 211 32 19 330 390
17 187 8 18 80 380
18 212 33 19 340 390

Maximum: 690

Average: 291

STDEV: 216

Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background a: 124 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

‘ Summary of 4 ¢ Static Measurements (Biased)

Survey Unit: 5
Survey Date: 4/20/2010
Activity Unc;ezr:a)unty
NCPM
Location oSS NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 197 18 19 190 380
2 226 47 19 490 400
3 205 26 19 270 390
4 175 -4 18 -40 370
5 180 1 18 10 370
6 180 1 18 10 370
7 199 20 19 210 380
8 176 -3 18 -30 370
9 198 19 19 200 380
10 201 22 19 230 390
11 194 15 19 160 380
12 193 14 19 150 380
Maximum: 490
Average: 154
STDEV: 151
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 124 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

o Summary of * H Static Measurements

Survey Unit: 6
Survey Date: 4/21/2010
Activity  Uneertainty
NCPM
Location SLELE NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 236 -13 28 -40 180
2 235 -14 28 -50 180
3 279 30 29 100 180
4 274 25 29 80 180
5 255 6 28 20 180
6 181 -68 27 -220 180
7 207 -42 28 -140 180
8 288 39 29 130 190
9 206 -43 28 -140 180
10 177 -72 27 -230 180
11 200 -49 28 -160 180
12 214 -35 28 -110 180
13 279 30 29 100 180
14 268 19 29 60 180
. 15 235 -14 28 -50 180
16 234 -15 28 -50 180
17 205 -44 28 -140 180
18 301 52 29 170 190
Maximum: 170
Average: -37
STDEV: 123
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background o: 236 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of 3 H Static Measurements (Biased)

Survey Unit: 6
Survey Date: 4/21/2010
Activity Uncfzr‘t,?'"ty
NCPM
Location S NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 255 6 28 20 180
2 193 -56 27 -180 180
3 219 -30 28 -100 180
4 297 48 29 160 190
5 300 51 29 170 190
6 246 -3 28 -10 180
7 223 -26 28 -80 180
8 325 76 30 250 190
9 245 -4 28 -10 180
10 218 -31 28 -100 180
11 246 -3 28 -10 180
12 269 20 29 60 180
Maximum: 250
Average: 14
STDEV: 127
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background o: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of 4 ¢ Static Measurements

Survey Unit: 6
Survey Date: 4/21/2010
Activity U"':fz':‘:;“"ty
Gross NCPM 2
Location NCPM Uncertainty (dpm/100 cm*?)
(counts) (10)
1 172 -7 18 -70 370
2 179 0 18 0 370
3 193 14 19 160 380
4 216 37 19 390 390
5 203 24 19 250 390
6 188 9 18 90 380
7 222 43 19 450 400
8 241 62 20 650 410
9 176 -3 18 -30 370
10 177 -2 18 -20 370
11 158 -21 18 -220 360
12 203 24 19 250 390
13 221 42 19 440 400
. 14 217 38 19 400 390
15 217 38 19 400 390
16 194 15 19 160 380
17 212 33 19 340 390
18 262 83 20 870 420
Maximum: 870
Average: 250
STDEV: 274
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 124 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

‘ Summary of 4 ¢ Static Measurements (Biased)

Survey Unit: 6
Survey Date: 4/21/2010
Activity Unc;azr‘t:)nnty
NCPM
Location SR NCPM  Uncertainty (dpm/100 cm?)
(countS) (10)
1 158 -21 18 -220 360
2 193 14 19 150 380
3 213 34 19 360 390
4 172 -7 18 -70 370
5 196 17 19 180 380
6 207 28 19 290 390
7 177 -2 18 -20 370
8 212 33 19 340 390
9 193 14 19 150 380
10 219 40 19 420 400
11 181 2 18 20 370
12 170 -9 18 -90 370
Maximum: 420
Average: 126
STDEV: 203
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background g: 124 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

O Summary of ° H Static Measurements

Survey Unit: 7
Survey Date: 4/21/2010
Activity Uncertainty
(20)
Gross NCPM
Location NCPM Uncertainty (dpm/100 cm?)
(counts) (10)
1 293 44 29 140 190
2 299 50 29 160 190
3 254 5 28 20 180
4 283 34 29 110 180
5 269 20 29 60 180
6 379 130 31 420 210
7 237 -12 28 -40 180
8 231 -18 28 -60 180
9 256 7 29 20 180
10 278 29 29 90 180
11 300 51 29 170 190
12 251 2 28 10 180
13 273 24 29 80 180
. 14 242 -7 28 -20 180
15 260 11 29 40 180
16 264 15 29 50 180
17 294 45 29 150 190
18 281 32 29 100 180
19 271 22 29 70 180
Maximum: 420
Average: 83
STDEV: 105
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background o: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm®
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Appendix B
SU Drawings & Results

. Summary of ® H Static Measurements (Biased)

Survey Unit: 7
Survey Date: 4/21/2010
Activity Uncfzﬁ'"ty
NCPM
Location LGRS NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 269 20 29 60 180
2 247 -2 28 -10 180
3 214 -35 28 -110 180
4 295 46 29 150 190
5 240 -9 28 -30 180
6 253 4 28 10 180
7 295 46 29 150 190
8 238 -1 28 -40 180
9 271 22 29 70 180
10 258 9 29 30 180
11 256 7 29 20 180
Maximum: 150
Average: 27
STDEV: 78
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background o: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?

B-46



Appendix B
SU Drawings & Results

» Summary of ' C Static Measurements

Survey Unit: 7
Survey Date: 4/21/2010
Activity Uncf;:?'"ty
NCPM
Location LA NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 260 81 20 850 420
2 218 39 19 410 400
3 206 27 19 280 390
4 218 39 19 410 400
5 209 30 19 310 390
6 209 30 19 310 390
7 176 -3 18 -30 370
8 170 -9 18 -90 370
9 162 -17 18 -180 360
10 201 22 19 230 390
11 192 13 19 140 380
12 189 10 19 100 380
13 263 84 20 880 420
. 14 169 -10 18 -100 370
15 195 16 19 170 380
16 219 40 19 420 400
17 229 50 20 520 400
18 197 18 19 190 380
19 218 39 19 410 400
Maximum: 880
Average: 275
STDEV: 287
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 124 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of ' ¢ Static Measurements (Biased)

Survey Unit: 7
Survey Date: 4/21/2010
Activity Unc:zrct’a)lmty
NCPM
Location ,Cross NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 218 39 19 410 400
2 181 2 18 20 370
3 190 11 19 110 380
4 196 17 19 180 380
5 208 29 19 300 390
6 168 -11 18 -110 370
7 204 25 19 260 390
8 180 1 18 10 370
9 155 -24 18 -250 360
10 207 28 19 290 390
11 217 38 19 400 390
Maximum: 410
Average: 147
STDEV: 212
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background a: 124 cpm
Probe Area: 126  cm’ Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?

B-48



SURVEY UNIT 8

Appendix B

Sink
Remnants

1A133A

0

1A133

J 1A133B
< ) @

- -

1A133C

B-49

SU Drawings & Resu.

VA -Pittsburgh
Building 2

1A133 Entrance
1A133A Microscope
1A133B Dark Room
1A133C Microscope

Biased Static Locations .
with smears

Non-biased smears O

C14 Scan path

H3 Scan path -ﬂ
Walls -
Scale: 4" =1'




SURVEY UNIT 8 - CONTINUED

Sink

1A133A

B-50

1A133

Appendix B
SU Drawings & Resn’

VA -Pittsburgh
Building 2

Static Locations [ |
Walls ]

Scale: " =1'

L=7
Random Start (1°, 2'6")



ror—k} SURVEY UNIT 8 - CONTINUED

i
™

1A133C

1A133B

B-51

Appendix B
SU Drawings & Res

VA -Pittsburgh
Building 2

1A133B Dark Room
1A133C Microscope

Static Locations | |
Walls EE

Scale: %" =1'




Appendix B
SU Drawings & Results

) Summary of ° H Static Measurements

Survey Unit: 8
Survey Date: 4/21/2010
Activity Uncfzrz?'"ty
Gross NCPM
Location NCPM Uncertainty (dpm/100 cm?)
(counts) (10)
1 210 -39 28 -130 180
2 236 -13 28 -40 180
3 271 22 29 70 180
4 210 -39 28 -130 180
5 232 -17 28 -60 180
6 266 17 29 60 180
7 209 -40 28 -130 180
8 269 20 29 60 180
9 226 -23 28 -70 180
10 210 -39 28 -130 180
11 205 -44 28 -140 180
12 215 -34 28 -110 180
13 306 57 29 180 190
. 14 219 -30 28 -100 180
15 228 -21 28 -70 180
16 269 20 29 60 180
17 211 -38 28 -120 180
18 240 -9 28 -30 180
19 183 -66 27 -210 180
20 199 -50 27 -160 180
Maximum: 180
Average: -60
STDEV: 99
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background a: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of 3 H Static Measurements (Biased)

Survey Unit: 8
Survey Date: 4/21/2010
Activity Unc;azr‘t:)unty
NCPM
Location Gross NCPM Uncertainty (dpm/100 cm?)
(counts) (1a)
1 162 -87 27 -280 180
2 185 -64 27 -210 180
3 181 -68 27 -220 180
4 181 -68 27 -220 180
5 188 -61 27 -200 180
6 199 -50 27 -160 180
7 163 -86 27 -280 180
8 212 -37 28 -120 180
9 217 -32 28 -100 180
10 234 -16 28 -50 180
Maximum: -50
Average: -184
STDEV: 76
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig

Instrument: 2360 253237 Background: 249 cpm

Detector: 44-110 268330 Background g: 23.6 cpm

Probe Area: 126 cm? Sample Analysis Time: 1 min

Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

» Summary of ' C Static Measurements

Survey Unit: 8
Survey Date: 4/21/2010
Activity Uncf;:;'"ty
Gross NCPM
Location NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 142 -37 17 -390 350
2 159 -20 18 -210 360
3 222 43 19 450 400
4 197 18 19 190 380
5 175 -4 18 -40 370
6 231 52 20 540 400
7 210 31 19 320 390
8 197 18 19 190 380
9 200 21 19 220 390
10 169 -10 18 -100 370
11 175 -4 18 -40 370
12 149 -30 17 -310 360
13 190 11 19 110 380
. 14 225 46 19 480 400
15 172 -7 18 -70 370
16 201 22 19 230 390
17 173 -6 18 -60 370
18 203 24 19 250 390
19 196 17 19 180 380
20 202 23 19 240 390
Maximum: 540
Average: 109
STDEV: 256
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background a: 12.4 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of ' ¢ Static Measurements (Biased)

Survey Unit: 8
Survey Date: 4/21/2010
Activity Uncfzr:;""ty
NCPM
Location o NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 189 10 19 100 380
2 179 0 18 0 370
3 158 -21 18 -220 360
4 233 54 20 560 400
5 192 13 19 140 380
6 182 3 18 30 380
7 173 -6 18 -60 370
8 200 21 19 220 390
9 187 8 18 80 380
10 200 21 19 220 390
Maximum: 560
Average: 107
STDEV: 207
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 124 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of % H Static Measurements

Survey Unit: 9
Survey Date: 4/21/2010
Activity Unc:zr‘t;mty
Gross NCPM
Location NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 243 -6 28 -20 180
2 187 -62 27 -200 180
3 283 34 29 110 180
4 212 -37 28 -120 180
5 216 -33 28 -110 180
6 209 -40 28 -130 180
7 221 -28 28 -90 180
8 229 -20 28 -60 180
9 128 -121 26 -390 180
10 265 16 29 50 180
11 223 -26 28 -80 180
12 197 -52 27 -170 180
13 255 6 28 20 180
. 14 197 -52 27 -170 180
15 245 4 28 -10 180
16 205 -44 28 -140 180
17 244 -5 28 -20 180
18 222 -27 28 -90 180
19 256 7 29 20 180
Maximum: 110
Average: -84
STDEV: 111
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background o: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

’ Summary of 3 H Static Measurements (Biased)

Survey Unit: 9
Survey Date: 4/21/2010
Activity Unc(ezr‘t;mty
Gross NCPM
Location NCPM  Uncertainty (dpm/100 cm?)
{counts) (10)
1 223 -26 28 -80 180
2 195 -54 27 -170 180
3 229 -20 28 -60 180
4 173 -76 27 -250 180
5 177 -72 27 -230 180
6 240 -9 28 -30 180
7 193 -56 27 -180 180
8 181 -68 27 -220 180
9 188 -61 27 -200 180
10 198 -51 27 -170 180
11 198 -51 27 -170 180
Maximum: -30
Average: -160
STDEV: 72
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig

Instrument: 2360 253237 Background: 249 cpm

Detector: 44-110 268330 Background o: 23.6 cpm

Probe Area: 126 cm? Sample Analysis Time: 1 min

Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?

B-61



Appendix B
SU Drawings & Results

& Summary of ' C Static Measurements

Survey Unit: 9
Survey Date: 4/21/2010
Activity Uncfzrf;""ty
Gross NCPM
Location NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 181 2 18 20 370
2 192 13 19 140 380
3 201 22 19 230 390
4 186 7 18 70 380
5 169 -10 18 -100 370
6 164 -15 18 -160 360
7 159 -20 18 -210 360
8 190 11 19 110 380
9 174 -5 18 -50 370
10 235 56 20 580 400
11 195 16 19 170 380
12 205 26 19 270 390
13 200 21 19 220 390
. 14 209 30 19 310 390
15 204 25 19 260 390
16 200 21 19 220 390
17 206 27 19 280 390
18 191 12 19 130 380
19 198 19 19 200 380
Maximum: 580
Average: 142
STDEV: 186
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 124 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of ™ ¢ Static Measurements (Biased)

Survey Unit: 9
Survey Date: 4/21/2010
Activity U"‘:fz':";""ty
NCPM
Location Sl NCPM Uncertainty (dpm/100 cm?)
(counts) (10)
1 207 28 19 290 390
2 136 -43 17 -450 350
3 175 -4 18 -40 370
4 207 28 19 290 390
5 200 21 19 220 390
6 201 22 19 230 390
7 197 18 19 190 380
8 176 -3 18 -30 370
9 190 11 19 110 380
10 186 7 18 70 380
11 162 -17 18 -180 360
Maximum: 290
Average: 64
STDEV: 227
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 12.4 cpm
Probe Area: 126  cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of 3 H Static Measurements

Survey Unit: 10
Survey Date: 4/21/2010
Activity Uncfzr‘t:;mty
NCPM
Location —— NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 207 -42 28 -140 180
2 233 -16 28 -50 180
3 195 -54 27 -170 180
4 187 -62 27 -200 180
5 189 -60 27 -190 180
6 216 -33 28 -110 180
7 209 -40 28 -130 180
8 229 -20 28 -60 180
9 175 -74 27 -240 180
10 232 -17 28 -60 180
11 209 -40 28 -130 180
12 262 13 29 40 180
13 188 -61 27 -200 180
. 14 189 -60 27 -190 180
15 260 11 29 40 180
16 181 -68 27 -220 180
17 277 28 29 90 180
18 236 -13 28 -40 180
19 245 -4 28 -10 180
20 276 27 29 90 180
Maximum: 90
Average: -94
STDEV: 104
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector: 44-110 268330 Background a: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of % H Static Measurements (Biased)

Survey Unit: 10
Survey Date: 4/21/2010
Activity Unc(ezrtt:)lmty
NCPM
Location Gross NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 288 39 29 130 190
2 215 -34 28 -110 180
3 230 -19 28 -60 180
4 204 -45 28 -150 180
5 222 -27 28 -90 180
6 188 -61 27 -200 180
7 169 -80 27 -260 180
8 209 -40 28 -130 180
9 255 6 28 20 180
10 289 40 29 130 190
Maximum: 130
Average: -72
STDEV: 130
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector: 44-110 268330 Background o: 23.6 cpm
Probe Area: 126  cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of ™ ¢ Static Measurements

Survey Unit: 10
Survey Date: 4/21/2010
Activity Unc;azr:,a)llnty
NCPM
Location Gross NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 223 44 19 460 400
2 197 18 19 190 380
3 229 50 20 520 400
4 228 49 20 510 400
5 215 36 19 380 390
6 229 50 20 520 400
7 215 36 19 380 390
8 244 65 20 680 410
9 209 30 19 310 390
10 216 37 19 390 390
11 211 32 19 330 390
12 215 36 19 380 390
13 231 52 20 540 400
. 14 215 36 19 380 390
15 237 58 20 610 410
16 224 45 19 470 400
17 237 58 20 610 410
18 228 49 20 510 400
19 233 54 20 560 400
20 230 51 20 530 400
Maximum: 680
Average: 463
STDEV: 119
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background oa: 124 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

Summary of ™ ¢ Static Measurements (Biased)

Survey Unit: 10
Survey Date: 4/21/2010
Actviey Uneertainty
NCPM
Location ,CrosS NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 215 36 19 380 390
2 209 30 19 310 390
3 215 36 19 380 390
4 229 50 20 520 400
5 228 49 20 510 400
6 227 48 20 500 400
7 217 38 19 400 390
8 194 15 19 160 380
9 247 68 20 710 410
10 235 56 20 580 400
Maximum: 710
Average: 445
STDEV: 153
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 12.4 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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. Summary of * H Static Measurements

Appendix B
SU Drawings & Results

Survey Unit: 11
Survey Date: 4/21/2010
Activity Uncfzr:?lnty
NCPM
Location ,©ross NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 281 32 29 100 180
2 288 39 29 130 190
3 273 24 29 80 180
4 301 52 29 170 190
5 211 -38 28 -120 180
6 234 -15 28 -50 180
7 279 30 29 100 180
8 222 -27 28 -90 180
9 226 -23 28 -70 180
10 236 -13 28 -40 180
11 223 -26 28 -80 180
12 237 -12 28 -40 180
13 266 17 29 60 180
. 14 278 29 29 90 180
15 249 0 28 0 180
16 257 8 29 30 180
17 235 -14 28 -50 180
18 226 -23 28 -70 180
19 235 -14 28 -50 180
20 217 -32 28 -100 180
Maximum: 170
Average: 0
STDEV: 87

Instrument Data and Analysis Parameters

Model Serial No

Instrument: 2360 253237
Detector: 44-110 268330

Probe Area: 126  cm?

Total Efficiency:
Total Efficiency Uncertainty:

Reference Material: Source Jig

Background: 249 cpm
Background o: 23.6 cpm

Sample Analysis Time: 1 min

MDC:
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Appendix B
SU Drawings & Results

‘ Summary of % H Static Measurements (Biased)

Survey Unit: 11
Survey Date: 4/21/2010
Activity Unc;ezr‘t:)nnty
NCPM
Location SICEE NCPM Uncertainty (dpm/100 cmz)
(CountS) (10)
1 202 -47 28 -150 180
2 228 -21 28 -70 180
3 234 -16 28 -50 180
4 220 -29 28 -90 180
5 261 12 29 40 180
6 215 -34 28 -110 180
7 221 -28 28 -90 180
8 256 7 29 20 180
9 259 10 29 30 180
10 298 49 29 160 190
Maximum: 160
Average: -31
STDEV: 93
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background a: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm’
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Appendix B
SU Drawings & Results

& Summary of " C Static Measurements

Survey Unit: 11
Survey Date: 4/21/2010
Activity Unc;azr‘t,a)unty
NCPM
Location  C'oSS NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 228 49 20 510 400
2 239 60 20 630 410
3 211 32 19 330 390
4 241 62 20 650 410
5 221 42 19 440 400
6 188 9 18 90 380
7 268 89 21 930 420
8 199 20 19 210 380
9 197 18 19 190 380
10 251 72 20 750 410
11 206 27 19 280 390
12 218 39 19 410 400
13 190 11 19 110 380
. 14 179 0 18 0 370
15 218 39 19 410 400
16 181 2 18 20 370
17 199 20 19 210 380
18 213 34 19 360 390
19 198 19 19 200 380
20 208 29 19 300 390
Maximum: 930
Average: 352
STDEV: 247
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background a: 12.4 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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SU Drawings & Results

O Summary of ™ C Static Measurements (Biased)

Survey Unit: 11
Survey Date: 4/21/2010
Activity Unc;ezr‘t;mty
NCPM
Location Gross NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 201 22 19 230 390
2 185 6 18 60 380
3 199 20 19 210 380
4 210 31 19 320 390
5 161 -18 18 -190 360
6 177 -2 18 -20 370
7 204 25 19 260 390
8 199 20 19 210 380
9 182 3 18 30 380
10 187 8 18 80 380
Maximum: 320
Average: 119
STDEV: 155
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 12.4 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

& Summary of * H Static Measurements

Survey Unit: 12
Survey Date: 4/16/2010
Activity Unc(e;:z;unty
NCPM
Location SR NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 302 53 29 170 190
2 322 73 30 240 190
3 288 39 29 130 190
4 212 -37 28 -120 180
5 208 -41 28 -130 180
6 243 -6 28 -20 180
7 211 -38 28 -120 180
8 309 60 29 190 190
9 309 60 29 190 190
10 264 15 29 50 180
11 317 68 30 220 190
12 193 -56 27 -180 180
13 204 -45 28 -150 180
. 14 183 -66 27 -210 180
16 253 4 28 10 180
16 292 43 29 140 190
17 328 79 30 260 190
18 302 53 29 170 190
Maximum: 260
Average: 47
STDEV: 162
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background a: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?

B-80



Appendix B
SU Drawings & Results

. Summary of 3 H Static Measurements (Biased)

Survey Unit: 12
Survey Date: 4/16/2010
Activity Unc:azr(t:):mty
Gross NCPM 2
Location NCPM Uncertainty (dpm/100 cm?)
(countS) (10)
1 283 34 29 110 180
2 301 52 29 170 190
3 209 -40 28 -130 180
4 242 -7 28 -20 180
5 274 25 29 80 180
6 290 41 29 130 190
7 268 19 29 60 180
8 257 8 29 30 180
9 290 41 29 130 190
10 311 62 29 200 190
11 281 32 29 100 180
12 250 1 28 0 180
Maximum: 200
Average: 72
STDEV: 91
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig

Instrument: 2360 253237 Background: 249 cpm

Detector:  44-110 268330 Background o: 23.6 cpm

Probe Area: 126 cm? Sample Analysis Time: 1 min

Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

& Summary of " C Static Measurements

Survey Unit: 12
Survey Date: 4/16/2010
Activity Unc:zr:a)nnty
Gross NCPM
Location NCPM Uncertainty (dpm/100 cm?)
(counts) (10)
1 199 20 19 210 380
2 206 27 19 280 390
3 172 -7 18 -70 370
4 154 -25 18 -260 360
5 144 -35 17 -370 350
6 161 -18 18 -190 360
7 133 -46 17 -480 350
8 179 0 18 0 370
9 178 -1 18 -10 370
10 194 15 19 160 380
11 214 35 19 370 390
12 152 -27 17 -280 360
13 160 -19 18 -200 360
. 14 170 -9 18 -90 370
15 192 13 19 140 380
16 201 22 19 230 390
17 174 -5 18 -50 370
18 188 9 18 90 380
Maximum: 370
Average: -53
STDEV: 249
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 124 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

' Summary of 4 ¢ Static Measurements (Biased)

Survey Unit: 12
Survey Date: 4/16/2010

Activiey  Uneertainty
Gross NCPM
Location NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 186 7 18 70 380
2 180 1 18 10 370
3 168 -11 18 -110 370
4 154 -25 18 -260 360
5 173 -6 18 -60 370
6 177 -2 18 -20 370
7 145 -34 17 -360 350
8 164 -15 18 -160 360
9 197 18 19 190 380
10 190 11 19 110 380
11 170 -9 18 -90 370
12 181 2 18 20 370
Maximum: 190
Average: -55
STDEV: 155
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 124 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of 3 H Static Measurements

Survey Unit: 13
Survey Date: 4/16/2010
Activity Unc:azr‘t;mty
Gross NCPM
Location NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 220 -29 28 -90 180
2 263 14 29 50 180
3 284 35 29 110 190
4 234 -15 28 -50 180
5 284 35 29 110 190
6 257 8 29 30 180
7 251 2 28 10 180
8 310 61 29 200 190
9 269 20 29 60 180
10 286 37 29 120 190
11 273 24 29 80 180
12 286 37 29 120 190
13 228 -21 28 -70 180
. 14 341 92 30 300 200
15 308 59 29 190 190
16 296 47 29 150 190
17 257 8 29 30 180
18 280 31 29 100 180
19 270 21 29 70 180
20 294 45 29 150 190
Maximum: 300
Average: 84
STDEV: 94
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background o: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

‘ Summary of 3 H Static Measurements (Biased)

Survey Unit: 13
Survey Date: 4/16/2010
Activity Unc(ezr:a)llnty
NCPM
Location Gross NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 248 -1 28 0 180
2 260 11 29 40 180
3 275 26 29 80 180
4 218 -31 28 -100 180
5 287 38 29 120 190
6 178 -71 27 -230 180
7 244 -5 28 -20 180
8 219 -30 28 -100 180
9 289 40 29 130 190
10 227 -22 28 -70 180
Maximum: 130
Average: -15
STDEV: 113
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background o: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of 4 ¢ Static Measurements

Survey Unit: 13
Survey Date: 4/16/2010
Activiey Ueerainty
NCPM
Location ,CroSS NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 200 21 19 220 390
2 189 10 19 100 380
3 203 24 19 250 390
4 207 28 19 290 390
5 192 13 19 140 380
6 187 8 18 80 380
7 184 5 18 50 380
8 201 22 19 230 390
9 210 31 19 320 390
10 172 -7 18 -70 370
11 208 29 19 300 390
12 185 6 18 60 380
13 182 3 18 30 380
14 176 -3 18 -30 370
. 15 211 32 19 330 390
16 201 22 19 230 390
17 195 16 19 170 380
18 218 39 19 410 400
19 209 30 19 310 390
20 206 27 19 280 390
Maximum: 410
Average: 185
STDEV: 133
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background ga: 12.4 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

O Summary of " C Static Measurements (Biased)

Survey Unit: 13
Survey Date: 4/16/2010
Activity Unc(ezr:e;lnty
Gross NCPM
Location NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 202 23 19 240 390
2 179 0 18 0 370
3 179 0 18 0 370
4 199 20 19 210 380
5 203 24 19 250 390
6 194 15 19 160 380
7 201 22 19 230 390
8 174 -5 18 -50 370
9 201 22 19 230 390
10 202 23 19 240 390
Maximum: 250
Average: 151
STDEV: 119
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 124 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm’

B-89



SURVEY UNIT 14

At 3'on
wall

Hood

13'-6"

Appendix B
SU Drawings & ReSl’

10'-6"

Hood

B-90

VA -Pittsburgh
Building 2

2A117 Laboratory “B”

Biased Static Locations .
with smears

Non-biased smears Q

C14 Scan path

H3 Scan path ’
Walls -

Scale: V4" =1'




Appendix B
SU Drawings & ReSL.

SURVEY UNIT 14 - CONTINUED

VA -Pittsburgh
Building 2

2A117 Laboratory “B”
Static Locations | |

Walls |

Scale: 4" =1'

A '6“
1(1'9", 13'6™)

B-91



4
—

Appendix B ;
SU Drawings & Res

SURVEY UNIT 14 - CONTINUED

VA -Pittsburgh
Building 2

2A118 Office

Static Locations [ ]

Walls [ ]

Scale: %" =1'

L - 8'6ll

B-92



Appendix B
SU Drawings & Results

. Summary of % H Static Measurements

Survey Unit: 14
Survey Date: 4/16/2010
Activity Unc:zrct:)lmty
NCPM
Location LT NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 301 52 29 170 190
2 241 -8 28 -30 180
3 251 2 28 10 180
4 245 -4 28 -10 180
5 261 12 29 40 180
6 262 13 29 40 180
7 273 24 29 80 180
8 271 22 29 70 180
9 273 24 29 80 180
10 212 -37 28 -120 180
11 242 -7 28 -20 180
12 241 -8 28 -30 180
13 183 -66 27 -210 180
. 14 205 -44 28 -140 180
15 184 -65 27 -210 180
16 278 29 29 90 180
17 184 -65 27 -210 180
18 276 27 29 90 180
19 216 -33 28 -110 180
20 252 3 28 10 180
Maximum: 170
Average: -21
STDEV: 112
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background a: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of 3 H Static Measurements (Biased)

Survey Unit: 14
Survey Date: 4/16/2010
Activity Uncfz":;""ty
Gross NCPM
Location NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 241 -8 28 -30 180
2 192 -57 27 -180 180
3 171 -78 27 -250 180
4 221 -28 28 -90 180
5 224 -25 28 -80 180
6 238 -11 28 -40 180
7 279 30 29 100 180
8 238 -11 28 -40 180
9 244 -5 28 -20 180
10 295 46 29 150 190
Maximum: 150
Average: -48
STDEV: 117
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector: 44-110 268330 Background o: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

. Summary of '* C Static Measurements

Survey Unit: 14
Survey Date: 4/16/2010
Activity Uncfzt?'"ty
NCPM
Location ,°™°SS NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 202 23 19 240 390
2 167 -12 18 -130 370
3 202 23 19 240 390
4 187 8 18 80 380
5 165 -14 18 -150 370
6 165 -14 18 -150 370
7 193 14 19 150 380
8 147 -32 17 -330 360
9 156 -23 18 -240 360
10 173 -6 18 -60 370
11 146 -33 17 -340 350
12 157 -22 18 -230 360
13 165 -14 18 -150 370
. 14 143 -36 17 -380 350
15 151 -28 17 -290 360
16 179 0 18 0 370
17 165 -14 18 -150 370
18 198 19 19 200 380
19 165 -14 18 -150 370
20 181 2 18 20 370
Maximum: 240
Average: -91
STDEV: 194
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background a: 124 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

Summary of ' C Static Measurements (Biased)

Survey Unit: 14
Survey Date: 4/16/2010
.. Uncertainty
Activity (20)
Gross NCPM
Location NCPM Uncertainty (dpm/100 cm?)
(counts) (10)
1 207 28 19 290 390
2 166 -13 18 -140 370
3 168 -11 18 -110 370
4 189 10 19 100 380
5 160 -19 18 -200 360
6 165 -14 18 -150 370
7 181 2 18 20 370
8 184 5 18 50 380
9 184 5 18 50 380
10 206 27 19 280 390
Maximum: 290
Average: 19
STDEV: 173
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector: 43-68 148456 Background o: 12.4 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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. Summary of 3 H Static Measurements

Appendix B
SU Drawings & Results

Survey Unit: 15
Survey Date: 4/15/2010
Activity  Unesan
NCPM
Location ST NCPM Uncertainty (dpm/100 cm?)
(counts) (10)

1 269 20 29 60 180
2 244 -5 28 -20 180
3 246 -3 28 -10 180
4 274 25 29 80 180
5 236 -13 28 -40 180
6 241 -8 28 -30 180
7 275 26 29 80 180
8 219 -30 28 -100 180
9 229 -20 28 -60 180
10 233 -16 28 -50 180
11 244 -5 28 -20 180
12 214 -35 28 -110 180
13 252 3 28 10 180
. 14 219 -30 28 -100 180
16 243 -6 28 -20 180
16 232 -17 28 -60 180
17 266 17 29 60 180
18 236 -13 28 -40 180
19 213 -36 28 -120 180
20 217 -32 28 -100 180

Maximum: 80

Average: -30

STDEV: 63

Instrument Data and Analysis Parameters

Model Serial No
Instrument: 2360 253237
Detector: 44-110 268330

Probe Area: 126 cm?

Total Efficiency Uncertainty:

Reference Material: Source Jig
Background: 249 cpm
Background o: 23.6 cpm

Sample Analysis Time: 1 min

Total Efficiency: 0.245 cpm/dpm

MDC:
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Appendix B
SU Drawings & Results

. Summary of 3 H Static Measurements (Biased)

Survey Unit: 15
Survey Date: 4/15/2010
Activity Unc;azr‘t,a)\mty
Gross NCPM 2
Location NCPM Uncertainty (dpm/100 cm?)
(counts) (10)
1 243 -6 28 -20 180
2 236 -13 28 -40 180
3 215 -34 28 -110 180
4 223 -26 28 -80 180
5 202 -47 28 -150 180
6 235 -14 28 -50 180
7 224 -25 28 -80 180
8 320 71 30 230 190
9 225 -24 28 -80 180
10 205 -44 28 -140 180
Maximum: 230
Average: -52
STDEV: 107
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background o: 23.6 cpm
Probe Area: 126  cm’ Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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Appendix B
SU Drawings & Results

' Summary of ' ¢ Static Measurements

Survey Unit: 15
Survey Date: 4/15/2010
Activity  Uneertainty
Gross NCPM 2
Location NCPM Uncertainty (dpm/100 cm?)
(counts) (10)
1 178 -1 18 -10 370
2 189 10 19 100 380
3 224 45 19 470 400
4 181 2 18 20 370
5 166 -13 18 -140 370
6 159 -20 18 -210 360
7 153 -26 18 -270 360
8 182 3 18 30 380
9 175 -4 18 -40 370
10 189 10 19 100 380
11 158 -21 18 -220 360
12 132 -47 17 -490 350
13 162 -17 18 -180 360
. 14 170 -9 18 -90 370
15 172 -7 18 -70 370
16 146 -33 17 -340 350
17 162 -17 18 -180 360
18 147 -32 17 -330 360
19 153 -26 18 -270 360
20 174 -5 18 -50 370
Maximum: 470
Average: -109
STDEV: 207
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 12.4 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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SU Drawings & Results

@ Summary of ' ¢ Static Measurements (Biased)

Survey Unit: 16
Survey Date: 4/15/2010
Activity Unc;ezr:a;lnty
NCPM
Location Gross NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 160 -19 18 -200 360
2 159 -20 18 -210 360
3 167 -12 18 -130 370
4 173 -6 18 -60 370
5 197 18 19 190 380
6 160 -19 18 -200 360
7 193 14 19 150 380
8 197 18 19 190 380
9 189 10 19 100 380
10 179 0 18 0 370
Maximum: 190
Average: -17
STDEV: 165
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background a: 12.4 cpm
Probe Area: 126  cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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SURVEY UNIT 16 - CONTINUED
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@ Summary of ° H Static Measurements

Appendix B

SU Drawings & Results

MDC:

B-105

223 dpm/100 cm?

Survey Unit: 16
Survey Date: 4/16/2010
Activity Unc:zr‘t,a)unty
Gross NCPM
Location (co':nts) NCPM Uncaﬁinty (dpm/100 cm?)
1 479 230 32 750 240
2 286 37 29 120 190
3 290 41 29 130 190
4 550 301 33 980 260
5 498 249 32 810 240
6 317 68 30 220 190
7 320 71 30 230 190
8 567 318 34 1030 270
9 482 233 32 750 240
10 260 11 29 40 180
11 309 60 29 190 190
12 276 27 29 90 180
13 555 306 33 990 260
14 499 250 32 810 240
. 15 251 2 28 10 180
16 334 85 30 280 190
17 221 -28 28 -90 180
18 501 252 33 820 240
19 540 291 33 940 260
20 606 357 34 1160 280
Maximum: 1160
Average: 513
STDEV: 419
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument:; 2360 253237 Background: 249 cpm
Detector: 44-110 268330 Background o: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm

Ceramic

Ceramic
Ceramic

Ceramic
Ceramic

Ceramic
Ceramic

1/S Hood
Ceramic
Ceramic
Ceramic



Appendix B
SU Drawings & Results

‘ Summary of 3 H Static Measurements (Biased)

Survey Unit: 16
Survey Date: 4/16/2010
Activity Unc;ezrslnty
NCPM
Location (SLEEE NCPM  Uncertainty (dpm/100 cm?)
(counts) (1)
1 341 92 30 300 200
2 310 61 29 200 190
3 286 37 29 120 190
4 260 11 29 40 180
5 272 23 29 70 180
6 258 9 29 30 180
7 267 18 29 60 180
8 279 30 29 100 180
9 319 70 30 230 190
10 304 55 29 180 190
Maximum: 300
Average: 133
STDEV: 91
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background o: 23.6 cpm
Probe Area: 126  cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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& Summary of " C Static Measurements

Survey Unit: 16
Survey Date: 4/16/2010
Activity Uncertainty
(20)
NCPM
Location Gross NCPM  Uncertainty (dpm/100 cm?)
(CountS) (10)

1 384 205 23 2140 490

2 221 42 19 440 400

3 217 38 19 400 390

4 395 216 23 2260 490

5 342 163 22 1700 460

6 202 23 19 240 390

7 212 33 19 340 390

8 384 205 23 2140 490

9 333 154 22 1610 460

10 183 4 18 40 380

11 212 33 19 340 390

12 216 37 19 390 390

13 314 135 22 1410 450

14 326 147 22 1540 460

15 218 39 19 410 400

16 206 27 19 280 390

17 183 4 18 40 380

18 391 212 23 2210 490

19 385 206 23 2150 490

20 400 221 24 2310 500

Appendix B

SU Drawings & Results

Maximum: 2310
Average: 1120
STDEV: 886

Instrument Data and Analysis Parameters

Instrument:
Detector:

Probe Area:

Model Serial No Reference Material: Source Jig
2360 141321 Background: 179 cpm
43-68 148456 Background o: 124 cpm
126  cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Appendix B
SU Drawings & Results

Summary of ™ ¢ Static Measurements (Biased)

Survey Unit: 16
Survey Date: 4/16/2010
Activity Unc;azr:?mty
NCPM
Location N NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 221 42 19 440 400
2 188 9 18 90 380
3 189 10 19 100 380
4 150 -29 17 -300 360
5 184 5 18 50 380
6 221 42 19 440 400
7 212 33 19 340 390
8 206 27 19 280 390
9 216 37 19 390 390
10 208 29 19 300 390
Maximum: 440
Average: 213
STDEV: 231
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector: 43-68 148456 Background o: 12.4 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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Origin 1 SURVEY UNIT 17 - CONTINUED
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SURVEY UNIT 17 - CONTINUED
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Appendix B
SU Drawings & Results

' Summary of % H Static Measurements

Survey Unit: 17
Survey Date: 4/19/2010
Activity Uneereinty
NCPM
Location ELEES NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 244 -5 28 -20 180
2 272 23 29 70 180
3 273 24 29 80 180
4 275 26 29 80 180
5 253 4 28 10 180
6 236 -13 28 -40 180
7 236 -13 28 -40 180
8 184 -65 27 -210 180
9 202 -47 28 -150 180
10 252 3 28 10 180
11 239 -10 28 -30 180
12 241 -8 28 -30 180
13 233 -16 28 -50 180
. 14 216 -33 28 -110 180
15 164 -85 27 -280 180
16 181 -68 27 -220 180
17 133 -116 26 -380 180
18 134 -115 26 -370 180
19 139 -110 26 -360 180
20 198 -51 27 -170 180
Maximum: 80
Average: -111
STDEV: 150
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background o: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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. Summary of * H Static Measurements (Biased)

Survey Unit: 17
Survey Date: 4/19/2010
Activity Unc;ezr:a)lmty
Gross NCPM 2
Location NCPM  Uncertainty (dpm/100 cm®)
(counts) (10)
1 218 -31 28 -100 180
2 199 -50 27 -160 180
3 209 -40 28 -130 180
4 204 -45 28 -150 180
5 239 -10 28 -30 180
6 229 -20 28 -60 180
7 204 -45 28 -150 180
8 236 -13 28 -40 180
9 234 -15 28 -50 180
10 219 -30 28 -100 180
Maximum: -30
Average: -97
STDEV: 49
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background o: 23.6 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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. Summary of 4 ¢ Static Measurements

Survey Unit: 17
Survey Date: 4/19/2010
Activity Uncfzr:?'"ty
Gross NCPM 2
Location NCPM Uncertainty (dpm/100 cm®)
(counts) (10)
1 227 48 20 500 400
2 202 23 19 240 390
3 193 14 19 150 380
4 206 27 19 280 390
5 185 6 18 60 380
6 148 -31 17 -320 360
7 165 -14 18 -150 370
8 170 -9 18 -90 370
9 148 -31 17 -320 360
10 187 8 18 80 380
11 186 7 18 70 380
12 169 -10 18 -100 370
13 158 -21 18 -220 360
. 14 177 -2 18 -20 370
15 183 4 18 40 380
16 159 -20 18 -210 360
17 169 -20 18 -210 360
18 186 7 18 70 380
19 162 -17 18 -180 360
20 157 -22 18 -230 360
Maximum: 500
Average: -28
STDEV: 215
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 12.4 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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. Summary of 4 ¢ Static Measurements (Biased)

Survey Unit: 17
Survey Date: 4/19/2010
Activity Unc:azr(t:)nnty
NCPM
Location S NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 193 14 19 150 380
2 173 -6 18 -60 370
3 163 -16 18 -170 360
4 194 15 19 160 380
5 177 -2 18 -20 370
6 177 -2 18 -20 370
7 171 -8 18 -80 370
8 163 -16 18 -170 360
9 196 17 19 180 380
10 202 23 19 240 390
Maximum: 240
Average: 21
STDEV: 150
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig

Instrument: 2360 141321 Background: 179 cpm

Detector: 43-68 148456 Background o: 12.4 cpm

Probe Area: 126 cm? Sample Analysis Time: 1 min

Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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SURVEY UNIT 18 - CONTINUED
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o Summary of ® H Static Measurements

Survey Unit: 18
Survey Date: 4/19/2010
Activity Unc;azr‘t, a;lnty
NCPM
Location EICLE NCPM  Uncertainty (dpm/100 cm?)
(COUI'ItS) (10)
1 599 350 34 1130 280 Ceramic
2 460 211 32 680 230 Ceramic
3 599 350 34 1130 280 Ceramic
4 156 -93 27 -300 180
5 138 -111 26 -360 180
6 206 -43 28 -140 180
7 177 -72 27 -230 180
8 200 -49 28 -160 180
9 212 -37 28 -120 180
10 234 -156 28 -50 180
11 242 -7 28 -20 180
12 290 41 29 130 190
13 264 15 29 50 180
14 324 75 30 240 190
. 15 274 25 29 80 180
16 336 87 30 280 200
17 354 105 30 340 200
18 264 15 29 50 180
19 174 -75 27 -240 180
20 243 -6 28 -20 180
Maximum: 1130
Average: 124
STDEV: 422
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector:  44-110 268330 Background o: 23.6 cpm
Probe Area; 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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‘ Summary of ° H Static Measurements (Biased)

Survey Unit: 18
Survey Date: 4/19/2010
Activity Uneeriain®y
NCPM
Location Gross NCPM  Uncertainty (dpm/100 cm?)
(counts) (10)
1 235 -14 28 -50 180
2 543 294 33 950 260 Ceramic
3 549 300 33 970 260 Ceramic
4 215 -34 28 -110 180
5 190 -59 27 -190 180
6 151 -98 27 -320 180
7 118 -131 26 -420 180
8 181 -68 27 -220 180
9 215 -34 28 -110 180
10 197 -52 27 -170 180
Maximum: 970
Average: 33
STDEV: 500
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector: 44-110 268330 Background o: 236 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC: 223 dpm/100 cm?
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. Summary of 4 ¢ Static Measurements

B-120

Survey Unit: 18
Survey Date: 4/19/2010
Activity U“"fz';?'“ty
NCPM
Location S NCPM  Uncertainty (dpm/100 cm?)
(counts) (1a)
1 447 268 25 2800 520
2 452 273 25 2850 520
3 417 238 24 2490 510
4 182 3 18 30 380
5 214 35 19 370 390
6 180 1 18 10 370
7 194 15 19 160 380
8 182 3 18 30 380
9 212 33 19 340 390
10 193 14 19 150 380
11 229 50 20 520 400
12 214 35 19 370 390
13 228 49 20 510 400
14 243 64 20 670 410
. 15 223 44 19 460 400
16 234 55 20 570 400
17 235 56 20 580 400
18 178 -1 18 -10 370
19 212 33 19 340 390
20 208 29 19 300 390
Maximum: 2850
Average: 677
STDEV: 903
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig
Instrument: 2360 141321 Background: 179 cpm
Detector:  43-68 148456 Background o: 12.4 cpm
Probe Area: 126 cm? Sample Analysis Time: 1 min
Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?

Ceramic
Ceramic
Ceramic
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Summary of '* C Static Measurements (Biased)

Survey Unit: 18
Survey Date: 4/19/2010
Activity Uncertainty
(20)
. Gross NCPM 2
Location (counts) NCPM Unc(e1r:t,t)ilnty (dpm/100 cm?)
1 161 -18 18 -190 360
2 418 239 24 2500 510 Ceramic
3 435 256 24 2670 520 Ceramic
4 163 -16 18 -170 360
5 164 -15 18 -160 360
6 190 11 19 110 380
7 199 20 19 210 380
8 247 68 20 710 410
9 197 18 19 190 380
10 202 23 19 240 390
Maximum: 2670
Average: 611
STDEV: 1074
Instrument Data and Analysis Parameters
Model Serial No Reference Material: Source Jig

Instrument: 2360 141321 Background: 179 cpm

Detector:  43-68 148456 Background o: 124  cpm

Probe Area: 126 cm? Sample Analysis Time: 1 min

Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.002 cpm/dpm
MDC: 524 dpm/100 cm?
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. Summary of Scan Results - ‘H

Gross CPM Activity (dpm/100cm?)
Number
Location of Minimum Maximum Average STDEV Minimum Maximum Average STDEV
records
SuU 1 158 165 370 253 40 -269 395 16 129
SuU 2 162 202 457 312 43 -149 677 208 140
SU3 164 207 414 298 42 -133 538 163 135
Su4 184 200 450 319 47 -155 654 230 153
SuUsS 163 123 279 201 29 -405 100 -152 93
Sue6 159 147 419 251 46 -327 554 11 149
Su7 156 190 399 285 38 -188 489 121 124
S{UR: 161 153 404 262 48 -308 505 45 155
SuU9 186 100 366 199 47 -479 382 -160 152
SU 10 158 197 416 316 43 -165 544 221 140
SuU 11 161 123 313 228 38 -405 211 -66 123
SU 12 180 260 507 383 44 39 839 437 144
SuU 13 253 168 380 27 45 -259 428 74 147
SU 14 158 94 294 191 34 -499 149 -184 111
SU 15 159 106 462 199 56 -460 693 -159 181
SuU 16 156 175 364 274 37 -236 376 86 121
SuU 17 165 109 332 242 40 -450 272 -21 130
. SuU 18 163 164 359 270 39 -272 360 72 127

Instrument Data and Analysis Parameters

Model Serial No Reference Material: Source Jig
Instrument: 2360 253237 Background: 249 cpm
Detector: 44-110 268330 Backgroundo: 23.6 cpm
Probe Area: 126 cm? Scan speed: 1 detector width / 2 sec

Observation interval: 1 recorded measurement / 2 sec

Total Efficiency: 0.245 cpm/dpm
Total Efficiency Uncertainty: 0.020 cpm/dpm
MDC.on: 780 dpm/100 cm?
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. Summary of Scan Results - " C

Gross CPM Activity (dpm/100cm?)
Number
Location of Minimum Maximum Average STDEV Minimum Maximum Average STDEV
[ecords
SuU 1 160 183 474 304 62 -183 475 90 141
SuU 2 159 181 386 285 43 -188 276 48 97
SU3 153 98 456 207 64 -375 434 -130 144
SuU 4 165 160 413 272 46 -235 337 19 104
SuU5 156 187 345 261 33 -174 183 -7 74
SU6 168 133 364 235 40 -296 226 -65 91
Su7 189 142 354 229 36 -276 203 -79 81
SuU 8 191 163 417 261 44 -228 346 -6 100
Sug 161 138 346 246 40 -285 185 -40 90
SuU 10 170 203 417 307 36 -138 346 96 82
SU 11 165 173 377 258 43 -206 255 -14 97
SU 12 234 157 443 266 54 -242 405 4 122
SU 13 157 185 366 267 38 -179 231 7 87
SuU 14 152 133 325 218 42 -296 138 -104 94
SuU 15 155 130 306 226 35 -303 95 -87 79
SuU 16 191 211 418 297 39 -120 348 74 88
SuU 17 159 177 368 268 43 -197 235 8 96
SuU 18 158 180 392 287 43 -190 289 51 96

Instrument Data and Analysis Parameters

Model Serial No Reference Material: Source Jig
Instrument: 2360 253258 Background: 264 cpm
Detector: 43-37 265544 Backgroundo: 141 cpm
Probe Area: 582 cm?’ Scan speed: 1 detector width / 2 sec

Observation interval: 1 recorded measurement/ 2 sec

Total Efficiency: 0.076 cpm/dpm
Total Efficiency Uncertainty: 0.001 cpm/dpm
MDCcan: 399 dpm/100 cm”
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INSTRUMENT CERTIFICATIONS AND DAILY CHECKS
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Calibration of Ludlum 2360, SN: 141321 with 43-68, SN: 148456
Tidewater Form RS-13.0-1 Standard Deviation Data Table (Background)
Tidewater Form RS-13.0-1 Standard Deviation Data Table (Source)

Tidewater Form RS-13.0-3 Daily Instrument Response Check

Calibration of Ludlum 2360, SN: 253237 with 44-110, SN 268330
Tidewater Form RS-13.0-1 Standard Deviation Data Table (Background)
Tidewater Form RS-13.0-1 Standard Deviation Data Table (Source)

Tidewater Form RS-13.0-3 Daily Instrument Response Check

Calibration of Ludlum 2360, SN:253258 with 43-37; SN 265544
Tidewater Form RS-13.0-1 Standard Deviation Data Table {Background)
Tidewater Form RS-13.0-1 Standard Deviation Data Table {Source)

Tidewater Form RS-13.0-3 Daily Instrument Response Check
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. °"""’"""“"“"' LUDLUM MEASUREMENTS, INC.
@ M“W CERTIFICATE OF CALIBRATION oy vk sy P e e e asat72
SWEETWATER, TEXAS 79556, USA 39402
CUSTOMER  TIDEWATER INC COLUBIA MD o o - ORDER NO. 20130500341490
Mg LudumMessuements inc.  Model 2360 sowto._/4[32)
Mg  Ludium Messurements. inc. Model 43.68 Serlel No. Eﬂ - 14 8 ﬂ,sé
ColDets  28An09  CsiDueDsle  26Am10  Collntevel __ 1Vea Meterfacn ___ 202458
Check mark  [/fipplies to applicable instr. and/or detacior AW mig. spec. T___ 18 °F RH 20 % AR 699.8 mm Hg

[) Newinstrumenl  Insirument Recoived [ Within Toler. +-10%

{J10-20% [ JOutof Tol [] Requiring Repelr (7] Other-Ses commants

[T Fr8 Resp. ek of Resetex [ Window Operstion 4 Geotropism
Z Awdio ok ] Alsem Setting ck 7 Batt ck (Min Vok) 22 VOC [] RS-232 Pot OK
gmmmmmmlsopu.sm1m. [J Catibrated in sccorgance with LMI SOP 14.9 rev 0207/97.
Instrument Vot Setser MV

G HV Resdout (2points) RefAnst __ 500/ 507 V Retinst 100 1 [500 V

Firwere Vorsion: 39/~ 2 (EEPROM Settings)

Alpha Threshold: L 20 me Usaer Time L

Beta Theeshold: o . . Alpha Alarm: ??‘??‘i"z

Beta Window. Bats Alarm 999797

Overiosd <= A/B Alarm. 27997

Instrument calbrated with 8 ﬂiﬂ mmm 5.2&‘102

High vollage set with debector o ‘oo nnec t ool ColbationDweDve: S/ 2L//c0
COMMENTS: d-/-'éra.f¢°t W /3P Tcable

See Attachment for Efficiencies.
Oparating voltage for 43-68 = 1550,
Operating voltage for 44-110 = 7260
Currently set for 44-110 operation.
Carvena Cabtraton  GM detecton

1 ource exsepl or M L3 i whoh the bord of probe faces soums

REFERENCE INSTRUMENT RECD INSTRUMENT
RANGEMULTIPLIER CAL. POINT "AS FOUND READING" METER READING®
_x1000 400kcpm - Hx2 . o » 2
%1000 ___00kcpm 78 = EER -
_x100 40kepm Heo Y0
x100 10kcpm — 75 25
~xo 4kepm == Ul ) HOO
.xt0 1kepm — —T_ 75
x1 400kcpm . Hoo _ YOO
X\ _ 100kepm —tO2 oo
*Uncertainty within £ 10% G _F. withdn 2 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL POINT RECEIVED METER READING] CAL. POINT RECENVED METER READING®
Resgou 400kcpm 33840 ©7 39840 (o) e
40kepm 3985 5 3235
Akcpm .}33 fl? 395
400cpm / L 1)
____40cpm_ " o = = e e

Ludhum Messorererts nc mmnmmmmmnmmnnmmcwurm o iy Pue cadrmbon lacikoes of
ot i

e yvbern DN of ANSWCEL Z540-1-1304 and AN NXZ3-1970

| mertars. O have beon Oeved om scoepted rekues of Neturwl phys<al CONBUINN Or Piree Dy derved by T retc hype of ceibraton

et
State of Texas Calbration License No. LO-1983

Rsference Instruments and/or Sources: []s.sew1122 RIR]
Co-137Gamena SN [Jn1e2 [Jo112 [Jmses [Ja108 (] vr008 ] Tere

Ot Tiose (Dame (Jeoses
Dess2 (Tessr (Jro [Jras [Jrere

[ Mewtron Am-241 Be SN T-304

R Apha SN Th230sn: 1495 (F Beta SN TcORenNI-EV,Clasn ji3]-5/ [] Other
¥ ™ 500 SN 50800 _[[] Osciloscope SN 34’ Mudtimeter S/N 83990502

-/ S
Calibratnd By: A B
Reviewsd By: f i

mmuuum—uuu#nmw of Lufir s

FORM C228 VONS2008
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Model 2360 Log Data Date: 08/26/2009% Time: 03:49:41 M Page: 1

Header 1: 1lst flr
Header 2: Beta Statics
Header 3: 2360 0141321
Header 4: 43-68 #148456
Header 5:

Header 6:

Location: Argonne

Calibration Due Date: 08/26/2010
Model 2360 Date: 0B/26/2009
Model 2360 Time: 02:50:27 PM

Logged Samples: 0O
User PC Scaler Count Time: 1.0 minutes
Alpha Ratemeter Alarm Setpoint: 999999
Beta Ratemeter Alarm Setpoint: 999999
Alpha ¢+ Beta Ratemeter Alarm Setpoint: 999999
Alpha Scaler Alarm Setpoint: 999999

Beta Scaler Alarm Setpoint: 999999
Alpha + Beta Scaler Alarm Setpoint: 999999



ATTACHMENT

Detector: 43-68 m:-PR-148436

BIT. For Th230m: 1493, Eff. = 20%4pé, Semceconnt 2= 4035cpm - Ocpm background
Seurce size= 19000dpm

Eff For Cl4 m: 1130-58, EL 5 9%ipi, Sowce comt = 22822¢pm -  191cpm background
Sowrce sinv= 247191dpmm

Detixctor: 44-310 sa:PR-258430

Eff. For C14 m: 113181, BE. == 3.4%48pl, Souscecoust = 871%pm - 251cpm beckground
Sowrce sias= 247190dpm

Cc-3
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Appendix C
Instrument Cal & QC

LUDLUM MEASUREMENTS, INC.
‘ Dospror and Mnuinchuser POST OFFICE BOX 810  PH. 325-235-5494
ld-eutw 801 OAX STREET FAX NO. 325-235-4872
SWEETWATER, TEXAS 79586, USA
Bench Test Data For Detector

Detecior 44-110 SerisiNo._PRP- 25K 430
Customer TIDEWATER INC COLUBIA MD - Ordor®. _ 20130500/7341490
Counter 2360 Sedal No. 41321 Counter input Sensitivity wd mv

W_H3__ m(:a{ tsotope

Distance Source 10 Detector __5...[[14;&

Votsge  Beckground S0 2300 ofpm ST aqZIV fem ST
1226 | 2589 | 1092 3528 =
260 | 251 | 1234 | 33717
1726 | 452 | 331 | [0%43
1800 | 486 | 1013 2607 o
| * = — —
i ‘ 1
I R I . I
_: — - | ——— — —
— . =
, | B N
— T -
_T_- — " - —_— ——
N B e R | -
:!1/‘ Z i Z - ; ?

o Serving The Nuclear industry Since 1962 e
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Appendix C
Instrument Cal & QC

LUDLUM MEASUREMENTS, INC.
W“l:*m POST OFFICE BOX 810  PH. 326-235-5404

T 501 OAK STREET FAXNO. 3252384672

Instrumenis SWEETWATER, TEXAS 70558, USA
Bench Test Data For Detector

Detector 4368 SedsiNo. PR-{YR4YS( Order#.  20139500/341480
Customer TIDEWATER INC COLUBAMD - Aighainput Sensitvity [ 20D oV
Counter __ 2380 s-ﬁ-m_ﬂ.zz.i Beta Input Sensitivity 4 mv
Count Time _ Minute S BeaWindow __ 44 v

Other A/!m-rea[ w/_i?” J/e_ Distance Source to Dedecor éuc;pmg.ﬁ

wotope Th230 wope T2 P9  notope (1o

High Background S28 19300 hom SE022599 fom  SE0 247/ opm
VIR Mem b Ame Bow _ Aew b o=
150 o s | 3583 1296 | | 73z | | | 22336
1525 | 134 | 3948 . /385 L i34 | o 23324
1550 | © | I | 4o55 i 144¥o | S5 7478| O | 22422
_lﬁfﬁﬁ P 242 | 4498 0 4259 | 13 | zos3| 1O 9147
10O | 2 | 297 | 4403 1137 S9 | L633| (46  [697?
1 L I
| —— 3 a—— p—
- — - — 'T —
S I S N A B
R T i — ;
— —
(] Ges Proportionsl Gitechor oo et decrvam P w%m-i_s-mlanwu;g;am
(7 Gas proportionsl detecior count rate decressed < 10% sher § hour static isel using 39" cable and eipha/oets counter.

S m,za./z;? o3

o Serving The Nuciesr Industy Since 1062 o
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Appendix C
Instrument Cal & QC

. Form RS-013.0-1

STANDARD DEVIATION DATA TABLE
SITE: VAPH

|Date: 04/15/10 | For Month of: April |
Instrument Information Source Information
Type/Serial # 2360 141321 Isotope N/A
Probe/Serial #: 43-68 148456 Serial # N/A
Calibration Due Date 8/26/2010 2n emission rate N/A
Mode (count rate/dose rate) Count rate
Data Type (Source, Bkgd) Bkad
If the data type is a background for a specific material, list the material type
D C C-(M) |C-(M)|2 Calculation Guidelines
1 192 13.2 174.2 1) Record number of data points (D) in
2 176 -2.8 7.8 the Data Table Summary (DTS).
3 170 -8.8 77.4 2)Record the observed instrument reading ( C )
4 177 -1.8 3.2 3) Sum Column C. Record in DTS.
5 190 11.2 1254 4) Divide C by D. Record in DTS as
6 172 -6.8 46.2 Mean Net cpm (M)
7 169 -9.8 96.0 5) Subtract (M) from each data point C.
8 204 25.2 635.0 Record in C-(M) Column.
9 188 9.2 84.6 6) Square each C-(M). Record in
10 193 14.2 201.6 [C-M)|? Column
. 1" 168 -10.8 116.6 7) Total [C-(M)f’ Column. Record in
12 162 -16.8 282.2 DTS.
13 162 -16.8 2822 8) Divide sum [C-(M) by D-1. Take
14 166 -12.8 163.8 the square root of the result and
15 180 1.2 1.4 record as the Standard Deviation.
16 181 2.2 4.8 9) Multiply SD by 2 and by 3. Record.
17 199 20.2 408.0
18 165 -13.8 190.4 Standard Deviation
19 180 1.2 1.4 SD 12.4
20 182 3.2 10.2 2xSD 24.8
3xS8SD 371
Data Table Summary
# Data Points Sum of C Mn Net cpm (M) Sum |C-(M)[’
20 3576 178.8 2913.2
Performed by: Byron Bland
Reviewed by: Angel Reyes Date: 4/15/2010
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Appendix C
Instrument Cal & QC

. Form RS-013.0-1

STANDARD DEVIATION DATA TABLE

SITE: VAPH
[Date: 04/15/10 | For Month of: April |
Instrument Information Source Information
Typel/Serial # 2360 141321 Isotope C-14
Probe/Serial #. 43-68 148456 Serial #
Calibration Due Date 8/26/2010 27 emission rate N/A
Mode (count rate/dose rate) Count rate
Data Type (Source, Bkgd) Source
If the data type is a background for a specific material, list the material type
D C C-(M) |C-(M)|2 Calculation Guidelines
1 1062 -38.2 1455.4 1) Record number of data points (D) in
2 1110 9.8 97.0 the Data Table Summary (DTS).
3 1079 -21.2 447.3 2)Record the observed instrument reading (C )
4 1108 7.8 61.6 3) Sum Column C. Record in DTS.
5 1109 8.8 78.3 4) Divide C by D. Record in DTS as
6 1044 -56.2 3152.8 Mean Net cpm (M)
7 1141 40.8 1668.7 5) Subtract (M) from each data point C.
8 1070 -30.2 909.0 Record in C-(M) Column.
9 1138 37.8 1432.6 6) Square each C-(M). Record in
10 1082 -18.2 3294 [C-(M)F Column
. 11 1064 -36.2 1306.8 7) Total |C-(M)[’ Column. Record in
12 1016 -84.2 7081.2 DTS.
13 1179 78.8 6217.3 8) Divide sum [C-(M)[* by D-1. Take
14 1092 -8.2 66.4 the square root of the result and
15 1113 12.8 165.1 record as the Standard Deviation.
16 1121 20.8 434.7 9) Multiply SD by 2 and by 3. Record.
17 1149 48.8 2386.3
18 1129 28.8 832.3 Standard Deviation
19 1098 -2.2 4.6 sSD 38.5
20 1099 -1.2 1.3 2xS8SD 77.0
3xSD 115.4
Data Table Summary
# Data Points Sum of C Mn Net cpm (M) Sum [C-(M)
20 22003 1100.2 28128.6
Performed by: Byron Bland
Reviewed by: Angel Reyes Date: 4/15/2010
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Appendix C
Instrument Cal & QC

Form RS-13.0-3

DAILY INSTRUMENT RESPONSE CHECK

SITE: VAPH
[Date: | 04/15/10  [For Month of: April ]
Instrument Information Source Information
Type/Serial # 2360 141321 Isotope C-14
Probe/Serial #: 43-68 148456 Serial Number 0
Calibration Due: 8/26/2010 2r emission rate
BACKGROUND SOURCE TECH
DATE TIME CPM CPM COMMENTS INITIALS

4/15/2010 13:00 179 1100 BOD BB
4/15/2010 19:30 159 998 EOD BB
4/16/2010 8:15 160 1036 BOD BB
4/16/2010 19:00 181 1201 EOD BB
4/17/2010 7:25 153 1153 BOD ALR
4/17/2010 18:45 169 1054 EOD ALR
4/19/2010 9:00 157 954 BOD BB
4/19/2010 18:30 193 1006 EOD BB
4/20/2010 8:07 182 1137 BOD BB
4/20/2010 19:00 168 1097 EOD BB
4/21/2010 7:35 181 1275 BOD BB
4/21/2010 19:15 167 1116 EOD BB

Mean from form RS-13.0-1 [Mean from form RS-13.0-1
178.8 | 1100.15

Background Acceptance Limits Source Acceptance Limits
M-20%= 143.04|M+20% = 214.56 [M-20% = 880.12|M+20% = 1320.18|
Reviewed by: Angel Reyes Date: 4/21/2010
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Appendix C
Instrument Cal & QC

Dwmgrer sn0 Ve doch e LUDLUM MEASUREMENTS, INC.
: POST OFFICE BOX 810  PH. 326-235-5494
Scxch and ndLaerel CERTIFICATE OF CALIBRATION St Gy STRET b rampalii=ot
SWEETWATER, TEXAS 79556, USA. .0, 39502
CUSTOMER _ TIDEWATER INC COLUBA MD_ . . ORDERNO. 20139500/341490
MY LudumMesswements.iec.  Model 2060 ___ SedsiNo. 236523 F 253237
Mg LudiumMesswements inc __Model _ 4269 SemsiNo _ PR- |85
Col Date 26AU909  ColOveDae _  26Aug10  _ Calimerval  _1Yem Metedsce 2028585
Chock mark  [ippies to appiicable insty. and/or desector AW mig. spec. T % °F RH 20 % AR___ 6898 mmMg
(] Newinsyument  Instrument Recaived [ WRhin Toler. +-10% [ 10-20% [ Outof Tol (] Requiring Repakr [ ] Other-Ses comments
F Mechanical ck. F Meter Zoroed (J Background Subtract [} input Sens. Linearity
[] F/SResp ok oF Resetck. & Window Operation [ Geotropiem
(Z Audio ck (] Alsm Setting ck. (7 Batt ck (Min. Vo) 22 VOC [] RS-232Pon 0K
[T CaRbrated in sccordance with LW SOP 14 8 rev 12/05/89 (] Colbrated in sccondance with LW SOP 14 9 rev 02/07/97
Instrument Volt Set e Comme sV
/| HV Rosdovt (2points) RefAnst _ 500  /  5/2 V RetAnst _ 1500 ¢ [50XD ¥
Firmware Version. mlﬂ"zfé (EEPROM Settings)
Alpha Threshold: f;.z.G'.mu—. User Time: (.O
Bets Threshold: q’ N AphaNem: 999999
Beta Window. Bota Alarm: ;77_211_5__
Overosd (o ke, Mm* scof ABAsm 997999
insirument calbrated with a7~ cable Model 206008l B/ 2L /0F
High vollsgo set with detector  o// o v o0 tof Calbration Dale Dus: /26070
COMMENTS:

See Attachment for Efficiencies.
Operating voltage for 43-68 = (575
Operating voltage for 44-110 = |700v
Currently set for 44-110 operation.

Garmwma Calibration: GM delecion 1 sourte bﬂuﬁﬂﬁmhmum_hmm
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGEMULTIPLIER CAL. POINT "AS FOUND READING" METER READING®
x1000 400kcpm L (7o) . Ho0
x1000 100kepm oo _ ({~.2]
x100 _40kcpm 400 _HID
x100 10kcpm . e I (. » 2
x10 4kcpm Hao : qa0
x10 1kcpm e o
x1 400kcpm b (2.] H0
X . ...100kepm {e.2] = 1o
*Uncertanty nthin £ 10% C.F_wifhin ¢ 20% o ___ALL Range(s) Calibrated Elsctronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL POINT RECEIVED METER READING] CAL POINT RECEIVED METER READING®
g?:;m 400kcpm 29822 (¢ 398772 (o) &.. e
40kcpm _3187 _387
4kcpm S PPE -5 s S -
_____40cpm Yy — — — —
mwnuﬂ-mnm ham baen wiw Instute of o T oy. o 1 P feciibes of
oPwer (rdwrry m«mmmmmuammmcmmmnnwmum
mmmmunwumwi 1084 and ANSI MYI3-1978 Sisle of Texag Coldrabon Lidangs Mo LO-1963

Reference instruments and/or Sources: [ | s.u122 DOusy ey [ose [Jze0 [eosss
Co-157Gamme SN [ 1162 (16112 [Jmess [ 13108 [Jriooe [ Jvere [ Jessz [ Jessr [J7r20 [J7s¢ []1ere [] Meutron Am-241 Be 549 T-304

iy Aloha SN __Th230sn:1495 o BetaSN _ TeOMMNLEVCUenjiYy-5f (7] Oner
(Z ™S00 SN [] Oscilloscope SN _ [ Mhstimeter SN 83880502

Callbrated By. ' N .. EOF
DA@ w‘é '2&422

FORM C228 10162008

wttan spprovel of Ltk Msansemerds, Aca.: " Passed Distectnic (Hi-Pol) and Conbruty Test
i Faiiaa



Appendix C
Instrument Cal & QC

. LUDLUM MEASUREMENTS, INC.
. Dosgrs e POST OFFICE BOX 810  PH. 325-235-5494
STREET FAX NO. 325-2354672
b winidrenniy mmmm 70656, USA.
Bench Test Data For Detector
Detoctor __ 44-110  SedsiNo._PR-2LE 330
Customer TIDEWATER INC COLUBIA MD ‘ Ordor .  20138508/341499
Counter 2360 __  Serisl No. »_:&“&aﬁizs.zu? Cauniler Input Seneitivity __ of mv
CountTime 7 lmf,«;ntﬁ__' B Distance Source to Detector _i,ra c &
Other .L.. “ i ., 51_ =i ’1’::'.'_ t--'('. A J,- A;? /’-LA"‘J’:‘/&
High wotope A > isotope (_s4/  isotope Isotope
Voitags Background Size 2200 Jfﬁ Size 24/ 719/ o Si2® Size
_ , i b h
LSO | 265 | 8XS [ Z554 | |
z5 | 271 | 974 | (4837 | i
1700 | 278 | 12 losso | |
1728 | 315 (260 | doax | |
(750 | 331 1357 | 2915 | |
1775 | 447 10O | 2999 |
» I —— |
I T ’ i
! { 1 = \ |
, | !
e ! S— l 1
1 {.— —_ !
r L t
| ] | | ; .
| A |

. FORM CéA OA0M00Y

o  Sevving The Nuclesr indusiry Since 1982
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Model 2360 Log Data Date: 08/26/2009 Time: 05:26:17

Appendix C
Instrument Cal & QC

----------------- L L L T T

Header 1: Bkg Counts
Header 2: S5N: 253237
Headar 3: SN: PR-148454
Header 4: sample logged
Header $: to ensure
Header 6: hndle operation

Location: Table 007
Calibration Due Date: 08/26/2010
Model 2360 Date: 08/26/2009
Model 2360 Time: 05:42:28 PM
Logged Samples: 0
User PC Scaler Count Time: 1.0 minutes
Alpha Ratemeter Alarm Setpoint: 999599
Beta Ratemeter Alarm Setpoint: 2118
Alpha + Beta Ratemetar Alarm Setpoint: 999999
Alpha Scaler Alarm Setpoint: 999999

Beta Scaler Alarm Setpoint: 999999
Alpha + Beta Scaler Alarm Setpoint: 999999

C-11



Appendix C
instrument Cal & QC

ATTACHMENT

Datector: 4368 scPR-148434

EfL Por Th230sn: 1493, BIE T 19.3%4pl, Sourcocount == 3827cpm -  lcpm hackground
Sowsce size= [9800dpm

Eff. For C14 m: 113151, EfL = 8.4%4pl, Sourcecount < 2l14igpm - 160opm background
Source size= 247191dpm

Detecior: 44-110 mPR-208330

B For Cl4 s 11315, B = 4.1%4pl, Source commt 2 10650cpm - 278cpm buckgromad
Source size= 347191dpm

C-12



Appendix C
Instrument Cal & QC

LUDLUM MEASUREMENTS, INC.
. s POST OFFICE BOX 810  PH, 326-235-5404
__ 501 OAK STREET FAX NO, 328-2354672
SWEETWATER, TEXAS 79658, USA.
Bench Test Deta For Detecior

Detector 4368 _ SedalNo._ PR- 148464 Orders. 2013050834148
Customer TIDEWATER INC COLUBIA MO Alpha Input Sensitivity L1200 aV
Counter ____ 2360 Serial No. __.2.53_2_3.1,_ Betn Input Sensitivity 4 mv

Count Time _1Minute - Beta Window _AEQ_

Other Clq'.K éfafexl L2 /._3? cné/e Distance Source to Delector  _ © /. 1 F!’l_‘;.&_

ILZZO woope T 77 wowope (/4
High Bldxommd _LZBQQ4 5“12517_-}" s"'leLLn[«-,

voRage aem e =R

1850 | 2 ._LQB_[M_L..?:&Q_ _f.{ 45951 | 2025¢C
1575 I O | 3327 1381 | 2 2393 | 204/
J@QQ.L 3 248 | 3838 19LL 13 7206 15 19273
2S5 | 1 | 292 | 4155 1287 | 7O [ LL75| 139 | 17026
I N SR (R N S R .

e S

[} Gas Proportional delecior count raie decresesd < 10% after 15 hour static test using 30° cable.
g@-wmwmm < 10% after 5 hour static 18st using 39° cabis and sipha/beta counter.

#

4 [ /. 7 ) o
Signature dian bl . N QKEZS D e bucy O7

FORMCES OV
. o Sewving The Nucleer industry Since 1962 o
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Appendix C
Instrument Cal & QC

. Form RS-013.0-1

STANDARD DEVIATION DATA TABLE
SITE: VAPH

[Date: 04/15/10 | For Month of: April |
Instrument Information Source Information
Type/Serial # 2360 253237 Isotope N/A
Probe/Serial #: 44-110 268330 Serial # N/A
Calibration Due Date 8/26/2010 2m emission rate N/A
Mode (count rate/dose rate) Count rate
Data Type (Source, Bkgd) Bkad
If the data type is a background for a specific material, list the material type
D C C-(M) |C-(M)F Calculation Guidelines
1 287 38.3 1463.1 1) Record number of data points (D) in
2 280 31.3 976.6 the Data Table Summary (DTS).
3 252 3.3 10.6 2)Record the observed instrument reading ( C )
4 249 0.3 0.1 3) Sum Column C. Record in DTS.
5 245 -3.8 14.1 4) Divide C by D. Record in DTS as
6 253 4.3 18.1 Mean Net cpm (M)
7 265 16.3 264.1 5) Subtract (M) from each data point C.
8 260 11.3 126.6 Record in C{M) Column.
9 267 18.3 333.1 6) Square each C-(M). Record in
10 248 -0.8 0.6 |C<M)F Column
. 11 273 24.3 588.1 7) Total [C{M)* Column. Record in
12 288 39.3 1540.6 DTS.
13 218 -30.8 945.6 8) Divide sum |C-(M) by D-1. Take
14 238 -10.8 115.6 the square root of the result and
15 205 -43.8 1914 .1 record as the Standard Deviation
16 237 -11.8 138.1 9) Multiply SD by 2 and by 3. Record.
17 227 -21.8 473.1
18 236 -12.8 162.6 Standard Deviation
19 233 -15.8 248.1 SD 23.6
20 214 -34.8 1207.6 2 x SD 47 .1
3xS8SD 70.7
Data Table Summary
# Data Points Sum of C Mn Net cpm (M) Sum [C-(M)]
20 4975 248.8 10539.8
Performed by: Byron Bland
Reviewed by: Angel Reyes Date: 4/15/2010

C-14



Appendix C
Instrument Cal & QC

Form RS-013.0-1

STANDARD DEVIATION DATA TABLE

SITE: VAPH
|Date: 04/15/10 | For Month of: April |
Instrument Information Source Information
Type/Serial # 2360 253237 Isotope Fe-55
Probe/Serial #: 44-110 268330 Serial #
Calibration Due Date 8/26/2010 2n emission rate N/A
Mode (count rate/dose rate) Count rate
Data Type (Source, Bkgd) Source
If the data type is a background for a specific material, list the material type
D C C-(M) |C-(M)[? Calculation Guidelines
1 365186 49083.1 |2409150705.6 1) Record number of data points (D) in
2 367381 51278.1 | 2629443539.6 the Data Table Summary (DTS).
3 369382 53279.1 |2838662496.8 2)Record the observed instrument reading ( C )
4 358436 42333.1 |1792091355.6 3) Sum Column C. Record in DTS.
5 332675 16572.1 | 274634498.4 4) Divide C by D. Record in DTS as
6 333879 17776.1 | 315989731.2 Mean Net cpm (M)
7 316961 858.1 736335.6 5) Subtract (M) from each data point C.
8 285701 -30401.9 | 924275523.6 Record in C-(M) Column.
9 287645 -28457.9 | 809852072.4 6) Square each C{(M). Record in
10 289586 -26516.9 | 703145985.6 |IC<M)* Column
11 295705 -20397.9 | 416074324.4 7) Total |[C-(M)* Column. Record in
12 298432 -17670.9 | 312260706.8 DTS.
13 300676 -15426.9 | 237989243.6 8) Divide sum |C-(M)[* by D-1. Take
14 300821 -15281.9 | 233536467.6 the square root of the result and
15 302253 -13849.9 | 191819730.0 record as the Standard Deviation.
16 301673 -14429.9 | 208222014.0 9) Multiply SD by 2 and by 3. Record.
17 302630 -13472.9 | 181519034.4
18 303659 -12443.9 | 154850647.2 Standard Deviation
19 304326 -11776.9 | 138695373.6 SD 27999.1
20 305051 -11051.9 | 122144493.6 2xSD 55998.3
3xSD 839974
Data Table Summary
# Data Points Sum of C Mn Net cpm (M) Sum |[C-(M }|:
20 6322058 316102.9 14895094279.8
Performed by: Byron Bland
Reviewed by: Angel Reyes Date: 4/15/2010



Appendix C
Instrument Cal & QC

Form RS-13.0-3

DAILY INSTRUMENT RESPONSE CHECK

SITE: VAPH
[Date: [ 415120 |For Month of: April |
Instrument Information Source Information
Type/Serial # 2360 253237 Isotope Fe-55
rProbe/SeriaI #: 44-110 268330 Serial Number 0
|Calibration Due: 8/26/2010 2x emission rate
BACKGROUND SOURCE TECH
DATE TIME CPM CcPM COMMENTS | \niTiaLs
4/15/2010 13:00 249 316103 BOD B8
4/15/2010 19:30 241 300197 EOD BB
4/16/2010 8:15 234 364718 BOD BB
4/16/2010 19:00 260 329102 EOD BB
4/17/2010 7:25 222 329463 BOD ALR
4/17/2010 18:45 275 317567 EOD ALR
4/19/2010 9:00 297 293806 BOD BB
4/19/2010 18:30 239 321116 EOD BB
4/20/2010 8:07 253 290129 BOD BB
4/20/2010 19:00 259 359321 EOD BB
4/21/2010 7:35 272 333912 BOD BB
4/21/2010 19:15 288 299452 EOD BB
Mean from form RS-13.0-1 |Maan from form RS-13.0-1
248.75 | 316102.9
Background Acceptance Limits Source Acceptance Limits
M-20%= 199{M+20% = 298.5 [M-20% = 252882.32|M+20% = 379323|

Reviewed by: Angel Reyes

Date: 4/21/2010
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CERTIFICATE OF CALIBRATION

e N (SIAY™Y IS LN \I. [T AY Y
msTWo | 325-235-5494
s01 okissaent Cal &fdlono. 325-235467;

SWEETWATER, TEXAS 79556, U.SA.

CUSTOMER TIDEWATER INC ORDER NO. 20144239/344319
Mig. Ludium Measurments, Inc. Model 2360 sesiNo._ ZXHB3 2498
.Mh. Ludium Messuremernits, Inc. Model 43-37 Serial No. =
Cal. Date 20-Nov-09 Csi Due Date 20-Nov-10 Cal. interval 1 Yesr _ Meterface 202-855
Check mark gpplies fo applicable insts. and/or detector IAW mig. spec. T. 75 °F RH 20 % An 701.8 mmHg

(J New instrument

[ Mechanical ck. R4 Meter Zeroed
[J F/SResp.ck (A Resat ck.
4 Audio ck. [ Alarm Setting ck.

[Z Calibwrated in accordance with LMI SOP 14.8 rev 12/05/89.

Instrument Vokt Set l,f\zz:ﬁ \'4

Instrument Received m’meTom. +-10% []10-20% [ ] Outof Tol. [] Requiring Repalr [7] Other-See comments

[] Background Subtract
4 Window Operstion
[ st ck. (Min. Voh)
[] CaRbrated in accordance with LMI SOP 14.9 rev 02/07/97.

[J Input Sens. Linearity
4 Geotropiam
2.2 VDC (] RS-232Port OK

E =5

(7] HV Readout (2 points)  Ref/inst 500 /500 Vv Retanst. 150 /150D v
Firmware Version: 3 ?QLQ ~2 4 (EEPROM Settings)
Alpha Threshold: User Time: [. 2
Beta Threshold: 1 oo Aipha Alamm:
Bete Window: Beta Alarm;
Overioad A/B Alamm:
instrument calibrated with a 7 ca Model 2360 Date:
e d_;mmaateo/ Calibration Date Due: U200 (D
COMMENTS: ,
ELC e Te¥Tsw: NI-EV = 43% 2p,
Em (‘of Cl‘l S8 3-SI = |7.5 % 2'11
Gamma Calibeation: GM deteciors 10 source except for M 44-9 in which the front of probe faces source.
‘ REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT “AS FOUND READING" METER READING*
x1000 400kcpm ['/77] Y00
x1000 100kcpm {100 1o
x100 40kcpm [Vl @) [/ ) _
x100 10kcpm (&0 Wis ol
x10 4kcpm ¥ V¥/0 &)
x10 1kcpm_ %% Y127
x1 400kcpm ) Yo
x1 100kepm o o0
*Uncertainty within 2 10%  C.F. within £ 20% ALL Rangel(s) Callbrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING"| CAL. POINT RECEIVED METER READING®
D
Readout 4oukggm 39525 (6) 37325 (& |S%e

mm,mmmummmmwwmnmuuuwwammrm.wbnwwud
Jher Internationsl Standerdes Orpenizstion members, or heve been derived from accapied vebuss of neturel physical constants or have been derived by the ratio type of ceilbretion lechniquee.
State of Texas Calibration License No. LO-1963

nis of ANSUNCSL 2540-1-1994 and ANSI N323-1978

The calibration system cork o the requir

Reference Instruments and/or Sources: [ ]s-3s41122

[ Alpha S/N _ Pu239sn:8744

1 e
Cs-137Gamma SN [ J1162 [J G112 [Jmses [ 5108 [] 11008 [ ] Te7e [Jess2 [JEsst [J720 [J73¢ [J1e18

vl /
[ Beta SN Tossnniev C y > " w-&w

[(Jose []2s0 []eosss

] Neutron Am-241 Be S/N T-304

[ Multimeter SIN

[J Oscilloscope S/IN

[ m 500 SN 83900502
.mmsdar %’a_éa_ %é Date ) /:/ /)?

ReviewedBy: ¥y \, Moo

This certificale shall not be reproduced except in full, without the willen approval of Ludium Measuwrements, inc.
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SR— ey

Sctortae o custia 501 OMRSITREIAN . 325-235-467;
Instruments SWEETWATER, TEXAS 79558, U.SA :
. Bench Test Data For Detector
Detector 43-37 Serial No. gg ~- 2 5515{ Order#. _ 20144239/344319
Customer TIDEWATER INC Alpha Input Sensitivity (OO  mV
Counter 2360 SeisiNo. 25226 Beta Input Sensitivity of mv
Count Time _ 1Minute Beta Window 40 mV
Other Distance Source to Detector

Isotope £Z‘ 2: 5? Isotope m lsotoge { 'L‘if
Hi Ba nd Size Slze lze
Vgthng . ckgrou ﬂbﬂkf e

Alpha Beta Alpha Beta Alpha acu ‘
1525 3 209 | L5983 3387 | 4 4578 | 2 6792
1550 32 g 275 | 707883630 | 2 :.53%/ 3 | 19295
1625 | 3 304 | 74878 3uz7l | 7 L35%| 4 22007
1L00 7 43/ 30235 404l 4 . 2331 H 23924
» —
O GastpoMonnldetedorcot;mmdoatmd < 10;$|ﬂor15hmxmﬁchﬂudngl39'ubb. -
(& Gas proportional detector count rate decreased < 10% after 5 hour static test using 39" cable and alpha/beta counter.

O s L wptao?

FORM C48 04/00/2003

] SOIW)QWNWOBWS[IM 1962 o



Medal 2360 Log Data Date: 11/20/2009 Time: 11:59:21 AM

D - — -

Neader 1: exterior
Header 2: a-b

Neader 3: 2360 #253258
Neader 4: 43-374PR265544
Header 5:

Header 6:

Location: window

Calibration Due Date: 11/20/2010

Model 2360 Date: 11/20/2009
Model 2360 Time: 11:01:32 AM

logged Samples: 0
User PC Scaler Count Time: 2.5 minutes

Alpha Ratemeter Alarm Setpoint: 999999
Beta Ratemeter Alarm Setpoint: 999999
Alpha + Beta Ratemeter Alarm Setpoint: 999999

Alpha Scaler Alarm Setpoint: 999999

Beta Scaler Alarm Setpoint: 999999
Alpha + Beta Scaler Alarm Setpoint: 999999

C-19
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SITE: VAPH

Form RS-013.0-1

STANDARD DEVIATION DATA TABLE

Appendix C
Instrument Cal & QC

[Date: 04/15/10 | For Month of: April |
Instrument Information Source Information
Type/Serial # 2360 253258 Isotope N/A
Probe/Serial #: 43-37 265544 Serial # N/A
Calibration Due Date 11/20/2010 2x emission rate N/A
Mode (count rate/dose rate) Count rate
Data Type (Source, Bkgd) Bkgd
If the data type is a background for a specific material, list the material type
D C C-(M) |C-(M)[* Calculation Guidelines
1 255 -9.0 81.0 1) Record number of data points (D) in
2 264 0.0 0.0 the Data Table Summary (DTS)
3 269 5.0 25.0 2)Record the observed instrument reading ( C)
4 259 -5.0 25.0 3) Sum Column C. Record in DTS.
5 264 0.0 0.0 4) Divide C by D. Record in DTS as
6 273 9.0 81.0 Mean Net cpm (M)
7 252 -12.0 144.0 5) Subtract (M) from each data point C
8 280 16.0 256.0 Record in C-(M) Column.
9 276 12.0 144.0 6) Square each C-(M). Record in
10 279 15.0 225.0 {C-(M) Column
11 259 -5.0 25.0 7) Total |C-(M)|’ Column. Record in
12 268 4.0 16.0 DTS.
. 13 268 4.0 16.0 8) Divide sum [C{M)[* by D-1. Take
14 280 16.0 256.0 the square root of the result and
15 271 7.0 49.0 record as the Standard Deviation
16 253 -11.0 121.0 9) Multiply SD by 2 and by 3. Record
17 281 17.0 289.0
18 232 -32.0 1024.0 Standard Deviation
19 232 -32.0 1024.0 SD 14.1
20 265 1.0 1.0 2xSD 28.3
3xSD 42.4
Data Table Summary
# Data Points Sum of C Mn Net cpm (M) Sum ;C-(M}f
20 5280 264.0 3802.0
Performed by: Byron Bland
Reviewed by: Angel Reyes Date: 4/15/2010
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Appendix C
Instrument Cal & QC

. Form RS-013.0-1

STANDARD DEVIATION DATA TABLE

SITE: VAPH
|Date: 04/15/10 | For Month of: April ]
Instrument Information Source Information
Type/Serial # 2360 253258 Isotope C-14
Probe/Serial #: 43-37 265544 Serial #
Calibration Due Date 11/20/2010 2w emission rate N/A
Mode (count rate/dose rate) Count rate
Data Type (Source, Bkgd) Source
If the data type is a background for a specific material, list the material type
D C C-(M) [C-(M)|* Calculation Guidelines
1 6041 172.1 29601.2 1) Record number of data points (D) in
2 6050 181.1 32779.1 the Data Table Summary (DTS).
3 5937 68.1 4630.8 2)Record the observed instrument reading ( C )
4 5920 511 2606.1 3) Sum Column C. Record in DTS.
5 5870 1.1 1.1 4) Divide C by D. Record in DTS as
6 5818 -50.9 2595.9 Mean Net cpm (M)
7 5928 59.1 3486.9 5) Subtract (M) from each data point C.
8 5838 -30.9 957.9 Record in C(M) Column.
9 5936 67.1 44957 6) Square each C-(M). Record in
10 5770 -98.9 9791.1 |C-(M)? Column
11 5800 -68.9 4754 1 7) Total [C-(M)’ Column. Record in
12 5957 88.1 7752.8 DTS.
. 13 5798 -70.9 5033.9 %) Divide sum |C-(M)[ by D-1. Take
14 5888 19.1 362.9 the square root of the result and
15 5847 -21.9 481.8 record as the Standard Deviation,
16 5708 -161.0 25904.9 9) Multiply SD by 2 and by 3. Record.
17 5841 -27.9 781.2
18 5913 441 1940.4 Standard Deviation
19 5692 -177.0 31311.3 SD 94.9
20 5827 -41.9 1759.8 2xSD 189.8
3xSD 284.6
Data Table Summary
# Data Points Sumof C Mn Net cpm (M) Sum |C-(M}|:
20 117379 5869.0 171029.0
Performed by: Byron Bland
Reviewed by: Angel Reyes Date: 4/15/2010
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DAILY INSTRUMENT RESPONSE CHECK

Appendix C
Instrument Cal & QC

Form RS-13.0-3

SITE: VAPH
|Date: | 4-15120  |For Month of: April |
Instrument Information

Type/Serial # 2360 253258

Probe/Serial #: 43-37 265544

Calibration Due: 11/20/2010

BACKGROUND
DATE TIME CPM

4/15/2010 13:00 264
4/15/2010 19:30 279
4/16/2010 8:15 222
4/16/2010 19:00 249
4/17/2010 7:25 232
4/17/2010 18:45 269
4/19/2010 9:00 227
4/19/2010 18:30 231
4/20/2010 8:07 249
4/20/2010 19:00 266
4/21/2010 7:35 234
4/21/2010 19:15 300

Mean from form RS-13.0-1

264
Background Acceptance Limits
M-20%= 211.2[M+20% = 316.8

Reviewed by: Angel Reyes

C-22

Source Information
Isotope C-14
Serial Number 0
27 emission rate
SOURCE TECH
CPM COMMENTS | ,\iiaLs
5869 BOD BB
5577 EOD BB
5526 BOD BB
4925 EOD BB
6565 BOD ALR
5909 EOD ALR
5105 BOD BB
5989 EOD BB
5613 BOD BB
5883 EOD BB
5234 BOD BB
6101 EOD BB
[Mean from form RS-13.0-1
| 5868.95
Source Acceptance Limits
IM-20% = 4695.16|M+20% = 7042.74]

Date: 4/21/2010
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Appendix D
Smear Results

Radiation Service Organization

May 4, 2010

Claude Wiblin

Tidewater Chesapeake Nuclear
7161 Columbia Gateway Drive
Columbia, MD 21046

RE: Project VAPH #CN118-000
Dear Mr. Wiblin,

. Attached is the laboratory analytical report for samples received on 4/21/10 along
with a copy of the Chain of Custody forms.

The analytical resuits are for sampies collected on the following date(s) as shown
on the Chain of Custody:

19-Apr-10

Call me if you have any questions or nead additional information.

Sincerely,
(Fomsr TR Dz -

James W. Dean

Manager, Radiation Safety Services
Radiation Safety Officer

P.O. Box 1450, Laurel, Maryland 20725-1450
Washington (301) 953-2482 Fax (301) 498-3017 Baltimore (410) 792-7444
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' RSO,nc.

Nane: Angel "Chico” Reyes

CHAIN OF CUSTODY / SAMPLE INFORMATION FORM

5204 Minnick Road ¢ Lauret, Maryland 20707 * 301-853-2482 * 410-792-7444 « FAX 301-488-3017
0. TOAS USE GRLY) LAD CONTROL & REVIEWED BY:

Jb/a ~-254

|apDress: 7181 Columbia Gateway Dr. SAMPLE TURNAROUND TIME:!
Columbia, Md. 21046 PROECT NaM: VAPH #CN118-000
COMMENTS: SANPLER:
prone: 610-310-1031 FM
Sof
SAMPLE D SAMPLE LOCATION | MATRIX | CONTAINER DESCRIPTION | CONTAINERS | DATE | TIME ANALYSIS REQUIREDICOMMENTS
paanl LSC Tmi LOC vial 2 41e2010| 16:00 e, W
1248003 e = = swwal 55 (YT
FZARR RS Lsc mi LOC vial 1 wnaoo| tem [C4H
r&u“”b“ LSC 7wl L3C viel 18 4192010| 16:00 cu.u‘i
[ S Lsc i LSC vl 18 winaoi0| e OO
gttt Lsc 7mi LSC vial 1 RO T L
[Rasiwesi Lsc T L3C vie 18 winaio] tem [0
[ an I o] LSC 7wl LSC viet 10 4192010 16:00 cu.ni
AR w3 Lsc i LSC vl W |esano]| tem 0050
4852010 31 Lo T LIC vial 1 wisace| 1w G
S-S SIS LaC Twd LSC vial 8 41972010 1600 AL
NHRARTEN Lec i LSC vial o PR U I
TR THE |REMARKS:
?72116_ 760
TidE
‘./Z //:
DATE | TWE
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[ RSOJMNC. CHAIN OF CUSTODY / SAMPLE INFORMATION FORM

d 20707 - 301-553-2482 - 410-702-7444 * FAX 301-496-3017
g ONLY) LAB CONTROL 8§ REVIEY Y

U Vel

—

il R0/10— A5

fa: Angel "Chico® Reyes

acomess: 7181 Columbia Gateway Dr.
Columbia, Md. 21048 PROJECT NAMEN: VAPH SCN118-000
[COMMENTS: [SawiER
[PHone: 810-310-1031 Jl'w&
Vol
SAMPLE ID SAMPLE LOCATION | MATRIX | CONTAINER DESCRIPTION | CONTAINERS | DATE | TE ANALYSIS REQUIRED/COMMENTS
1224819031 LsC 1w LSC vl 18 aworo| teo0 [C14F
1324881021 0 31 Lsc T LIC wiat 1 anooro| 1800 [C41°
1424881021 031 Lsc i LSC viat 1 wraan0] o0 (O 0
18-2488.10.2 © 31 LSC 7w LOC viet 10 4010|1600 S
18-249.4,10.21 to 31 LSC Tmi LOC Vil 1 4W2010| 1600 et
17-21.23,25.27.29 31 Lac 7mi LSC viet s wez0| e [0S
1921.2.25.27.20.3 Lsc 7 LSC vie o w0 e <1
prewe usc T L3C vl ’ ave2010| 100 (141

ﬂ
J

oY

‘\‘

N
o
(\)

\

3
N
X il

I

el



5204 Minnick Road
Leurel, MD 20707

Phone - 301.953.2482
Fax - 301.498.3017

Lab Analyst: Richard Emmons

Radiation Service Organization

Laboratory Analytical Report

Appendix D
Smear Resu

Lab Control Number: 2010-264

Client Tidewater Chesapeake Nuciear
7181 Columbia Gateway Drive
Columbia, MD 21048

Customer Project #: VAPH #CN 118-000

Customer Contact: Angel "Chico” Reyes
Contact Phone: 610.310.1831

Received Date: 21-Apr-2010 Sample Matrix: Wipe Tests Instrument: Packard Tricarb 2900

Report Date: 3-May-2010 Sample Analysis: Beta SN: 424560 CaiDate:  20-Apr-10
Count Cht Ch2 ch3 Chi H3 Ch2C-14 Ch3 P32
Time  Backgound Backgound  Background  Eficiency H-3 MDA Effidency C-14MDA  Efficency  P-32MDA
(min) (cpm) (cpm) (cpm) (cpmidpm) (dpm) (cpmidpm) (dpm) (cpmidpm) (dpm)
1.0 3 9 5 43% % 82% 21 90% 15
Count Ch1H-3 Ch2 C-14
- Ch1 Count | Ch2 Count | Ch3 Count Cht H-3 = Ch2 C-14 Ch3 P-32 MDA
Sample # ID or Description Time Efficlency % - Efficiency % ,
(min) Rate (cpm) | Rate (cpm) | Rate (cpm) (comidpm) Activity (dpm) (com/dpm) Activity (dpm)|Activity (dpm)|  Analysis
VACT NA 1 2 13 3 40 2 82 5 2 <MDA
VACZ NA 1 5 3 5 ) 5 81 0 0 <MDA
0102 NA 1 9 8 4 4 14 8 1 X <MDA
0T-04 NA 1 6 13 5 [7) 7 82 5 0 <MDA
[~ 01-08 NA™ 1 8 8 " 42 12 82 4 7 <MDA
[~ 01-19 NA 1 4 17 9 41 2 82 10 4 <MDA
07-20 NA 1 4 10 3 4 2 82 1 2 <MDA
[ 01-2 NA 1 8 [] 7 2 12 82 - 2 MDA
" 01-2 NA 1 6 15 5 40 7 82 7 0 <MDA
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MDA

®
Analysis

u

<MDA
<MDA
<MDA
<MDA
<MDA
<MDA
<MDA

Appendix D
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Ch3 P-32

Ch2 C-14

Activity (dpm) f Activity (dpm)

1

Ch2 C-14
Efficiency %
(cpm/dpm)

12
12

Ch1H-3

Activity (dpm)

12

Ch1H-3

Efficiency %
(cpm/dpm)

41
41

42

Ch3 Count
Rate (cpm)

1"

10
10
11

Rate (cpm)

11
10
11
1
12
10
1
10

Ch1 Count | Ch2 Count
Rate (cpm)

Time
(min)

Count

NA

ID or Description

N/A

Sample #
5-27

:

05-31

&

<MDA
<MDA
<MDA
—ir
<MDA
<MDA
<MDA
<MDA
<MDA

-1
12

16
16

41
42
42
42
42

11
16

16
13
12
10
10
1
1

10
10
13
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Appendix D

Smear Res
Count Ch1H-3 Ch2C-14
Ch1 Count | Ch2 Count | Ch3 Count : Ch1 H-3 Ch2C-14 | Ch3P-32 MDA
Sample # ID or Description Time Efficiency % Efficiency % |, = . )
(min) Rate (cpm) | Rate (cpm) | Rate (cpm) (cpmidpm) Activity (dpm) (cpm/dpm) Activity (dpm) | Activity (dpm)|  Analysis

®-7 NA 1 6 12 5 2 7 82 4 0 <MDA
8- NA 1 5 ) 6 Q) 5 82 1 1 <MDA
8-5 NA 1 6 7 6 3 7 8 2 1 <MOA
HO1 NA 1 2 9 ] » 2 82 0 1 <MDA
(15173 NA 1 3 13 6 % 0 82 5 1 <MDA
A3 NA 1 5 13 8 38 5 81 5 1 <MDA
HO4 WA 1 9 10 4 ) 14 82 1 | <MDA
L3V NA 1 ] 6 8 40 7 82 4 1 <MDA
H6 NA 1 [) 6 8 2 12 82 4 1 <MDA
HG7 NA 1 7 15 9 » 9 82 7 4 <MDA
LT NA 1 1" 11 7 4 19 7] 2 2 <MDA
HO0 NA 1 5 7 7 » 5 82 2 2 <MDA

J 259 259 25 29 250 259 260 250

Iax 15.0 19.0 16.0 486 278 829 121 12.2

Iin 00 30 00 U4 70 80.9 73 56

\versge 59 98 58 413 6.7 82.2 08 08

| Standard Deviation 27 28 24 18 6.2 03 a5 27

Packard Instument Performance Assessment (IPA)
21-Apr-10 Packard IPA:  H-3 Range Comments C-14 Range Comments
IPA Standard Background Counts.  12.57 450 Qc Pass 16.92 48D QCPass
Counting Efclency:  60.1 >30 QC Pass 95.11 >90 QC Pasa
Figure-of-Merkt (EMiclency2Background): 286 >125 QC Pass 651 >324 QC Pass
Chi-Square: 935 78313619  QCPass 17.20 763103.19  QCPass
Prepared Seniso ZFA D Raviewsd By: _%ég-d# =".1d
W, Dean, Laboratory Manager Gregory Smith, CH
9
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NV S1:01 0102/€2/9

[ KELLY MAYO 5 LBS PAK 1 OF_l ‘

5012571571

VHA NATIONAL HEALTH PHYSICS PR
2200 FT ROOTS DR B101 R208D
NORTH LITTLE ROCK AR 72114

SHIP TO:
CASSANDRA F FRAZIER
5012571571
NUCLEAR REGULATORY COMMISSION
REGION 3
DIVISION OF NUCLEAR MATERIALS SAFET
2443 WARRENVILLE RD, SUITE 210

LISLE IL 60532-4352

IL, 603 9-03
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'UPS NEXT DAY AIR

‘TRACKING #: 12 A47 7F5 01 9572 5989

il

BILLING: P/P

Reference # 1: KRM [ &lh |
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