ENVIRONMENTAL

FINAL STATUS SURVEY REPORT
BUILDING 250 INTERIOR

MALLINCKRODT, INC.
COLUMBIUM- TANTULUM PROJECT- PHASE 1

MARCH 2004

ALLINCKRODT

Mallinckrodyt, Inc.
St. Louis, Missouri

808 Lyndon Lane, Suite 201
Louisville, Kentucky 40222
502/339-9767 (Voice)
502/339-9275 (Fax)



BURNS & MCDONNELL B . A NEXTEP ENVIRONMENTAL
8400 Ward Parkway Nx 808 Lyndon Lane, Suite 201
Kansas City, Missouri 64114 Louisville, Kentucky 40222

Phone (816) 333-9400

Phone (502) 339-9767
Fax (816) 822-3463 JOINT VENTURE Fax 25023 339-9275

MALLINCKRODT, Inc.

C-T PROJECT - PHASE |
FINAL STATUS SURVEY REPORT

Building 250 Interior
Survey Units 2502, 2503, & 2504

“Revision 0

Prepared by

BMNX
v /Joint Venture

Approved by: Date:

2x /
urvey Desjgner M ,
/)= ¢
Approved by: /7/7@ Date: / / / i é /
ﬁnckrodt C-T Decommissioning Proje anager
A)
Approved by: _“/~In 0 -1 ZMZZY ‘\QQ Date: éf’é"& r

Mallinckrodt Radiation Safety g)fﬁcer

Approved by: W“}W‘“’N | Date: __%“Z

BMNX C-T Decommissioning Project Manager

Approved by: /W"W Date: 3{%@Z

BMNZX Environment, Safety and Health Representative

Issued by: @A, N\ ) K)(,\,-/ Date: Y-{4-0Y

BMNX Quality Assurance Manager

Mallinckrodt C-T Project—Phase 1 Revision: 0
Final Status Survey Report Building 250 Interior March 2004



BURNS & MCDONNELL - NEXTEP ENVIRONMENTAL
9400 Ward Parkway Nx 808 Lyndon Lane, Suite 201
Kansas City, Missouri 64114 Louisville, Kentucky 40222

Phone (816) 333-9400 Phone (502) 339-8767

Fax (816) 822-3463 JOINT VENTURE Fax (502) 339-9275

MALLINCKRODT, Inc.

C-T PROJECT - PHASE 1

FINAL STATUS SURVEY REPORT

Building 250 Interior

Survey Units 2502, 2503, & 2504
Revision 0

1. INTRODUCTION
1.1. PURPOSE

1.1.1.  This Final Status Survey Report (FSSR) is being submitted by Mallinckrodt, Inc.
to the U.S. Nuclear Regulatory Commission (NRC) for the interior surfaces of
Building 250 on the Mallinckrodt St. Louis site (designated as Survey Units (SU)
2502, 2503, and 2504). This report is being provided in accordance with the
Mallinckrodt C-T Project, Phase I Decommissioning Plan (D Plan). This FSS
was performed in accordance with Field Instruction (FI) CT-FI-003! and CT-FI-
004’ to demonstrate that the established guidelines for unrestricted release have
been met. The results of the FSS are presented in this FSSR as justification for
release of these survey units from License STB-401 for unrestricted use.

1.2. HISTORICAL BACKGROUND

1.2.1. From 1942 to 1961 Mallinckrodt was involved in radiological activities outside of
the scope of this report which terminated in 1977. Mallinckrodt’s facilities have
either been released from the applicable license or are being remediated by the US
Army Corps of Engineers in the affected areas. License STB-401 was issued to
Mallinckrodt in 1961 by the Atomic Energy Commission (AEC), later the Nuclear

1

, CT-FI-003, Final Status Survey Guide for Survey Units 2502 and 2503.

CT-FI-004, Final Status Survey Guide for Survey Unit 2504.
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Regulatory Commission (NRC), to allow extraction of columbium and tantalum
(C-T) from natural ores and tin slag, since the ores and byproducts of processing
contain uranium and thorium isotopes. Mallinckrodt has not performed C-T
extraction since 1987. On July 12, 1993, NRC amended License STB-401 to
possession-only for D&D and license termination.

2. SCOPE OF FINAL STATUS SURVEY

2.1. DEFINITION AND CLASSIFICATION OF SURVEY UNIT

The affected interior walls and floors on the 2™ floor of Building 250 excluding

2.1.1.
the stairwells have been designated as 2 survey units, SU-2502 and SU-2503. The
affected interior walls and floors on the 1* floor of Building 250 including the
stairwells, have been designated as a single survey unit, SU-2504. Each survey
unit has been classified Class 2.
2.1.2. Table 2.1 below contains the description provided in Appendix A of the D Plan
for the areas referenced by this FSSR.
Table 2.1°
Survey Area Descriptions
Area | Survey Unit Location / Surface
1st Floor - Rm 101 Closet: Area remodeled for entrance to lobby area. Walls are
studded and drywalled on north side. South side masonry painted with epoxy
273 2504 coating.
1st Floor - Rm 103/A/B Doors: Removed and area remodeled for new conference
274 2504 room. Walls are studded and drywalled.
275 2504 1st Floor - Rm 110 Desk Drawer: Removed and disposed of.
1st Floor - Rm 115 Doorways: Removed and disposed of. New walls installed.
Area is studded and drywalled for labs and office cubicles on north side. New drop
276 2504 ceilings.
280 2504 1st Floor - East Stairwell-original
281 2504 1st Floor - West Stairwell-original
282 2504 1st Floor - CT Lead Well
1st Floor CT Lab Office - Interior Walls-mostly drywall covered post CT
283 2504 operations, block walls original and covered with one coat of epoxy paint since CT.
1st Floor CT Lab Office - Floor: removed and replaced with linoleum post CT
284 2504 operations.
1st Floor CT Lab Office - Ceiling: all new ceiling tiles post CT, drop ceiling
285 2504 structural components accessible.

Appendix A of D Plan.
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Area Survey Unit Location / Surface
1st Floor CT Lab Hall - Interior Walls: drywall post CT except areas of exposed
286 2504 block. Exposed block painted with one coat epoxy paint.
287 2504 1st Floor CT Lab Hall - Floor: replaced with new tile post CT operations.
1st Floor CT Lab Hall - Ceiling: all new ceiling tiles post CT, drop ceiling
288 2504 structural components accessible.
289 2504 1st Floor CT Lab Count - Interior Walls: all drywall covered post CT operations.
290 2504 1st Floor CT Lab Count - Floor tile replaced post CT operations.
292 2504 1st Floor CT Lab Count - Ceiling Drain Pipes-original
293 2503 2nd Floor Rm 201 - Countertops/Sinks: original
294 2503 2nd Floor Rm 201 - East Hood: original
297 2503 2nd Floor Rm 201 - North Wall: Painted with epoxy coating.
298 2503 2nd Floor Rm 202 - Floors: New inlaid linoleum installed.
299 2503 2nd Floor Rm 202 - Interior Walls: Repainted with epoxy coating.
303 2502 2nd Floor Rm 205 - East Wall: Repainted with epoxy coating.
305 2502 2nd Floor Rm 207 - Staging Area: floor under sink remediated post CT operations
308 2502 2nd Floor Rm 209 - Countertops: original
309 2502 2nd Floor Rm 209 - Drains: original
310 2502 2nd Floor Rm 209 - Floors: original
311 2502 2nd Floor Rm 210 - Floors: original
312 2502 2nd Floor Rm 210 - North and West Walls: original
2nd Floor Rm 210 - Mechanical Room Equipment: Vacuum hold tank, air
313 2502 compressor, air handler, and chiller unit - original.
314 2502 2nd Floor Rm 211 - West Hood: original
315 2502 2nd Floor Rm 211 - Countertops: original
316 2502 2nd Floor Rm 211 - Drain: original
317 2502 2nd Floor Rm 211 - Cabinets: original
2.1.3. A summary report for the survey units listing all the surfaces and fixed apparatus

assigned to SU-2502, SU-2503, and SU-2504 is presented in Appendix 1.
Drawings of the first and second floor of Building 250 showing the location of the
rooms that were surveyed are presented in Appendix 2, Figures 2.1 and 2.2. The
blue numbers in the drawings represent rooms that were surveyed as part of the

FSS.* Where possible, the original room number was used. When necessary, new

4

Rooms 102, 103, and 120-123 were surveyed and reported separately under survey unit 2501.
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2.14.

numbers were created to identify each space that was surveyed. Walls shown with
dashed lines are walls which have been removed since 1985 and which could not
be surveyed. Walls shown in red have been constructed since the C-T era and
need not be surveyed since they are unaffected. Some rooms have been outlined
in blue to clarify the old boundaries of the rooms that were surveyed in the current
building configuration.

Details of the laboratory rooms on the second floor are illustrated in Appendix 2,
Figures 2.3 through 2.9 showing the location of all items of installed apparatus not
part of the ceiling.

2.2. IDENTIFICATION OF THE RADIOLOGICAL CONTAMINANTS
2.2.1.  The radionuclides on the St. Louis site under license STB-401 are the uranium
and thorium series. Both series are assumed to be in radioactive equilibrium and
to exist in a uranium-to-thorium ratio of two to one.>
2.3. REFERENCE BACKGROUND LEVELS
2.3.1. When the initial characterization (CH) surveys were performed from 1992
through 1996, beta backgrounds were determined for several matrices. For
matrices where no background data were available, a value of zero was used.
2.3.2. Where additional background measurements were required for the FSS, they were
taken on unaffected surfaces nearby or offsite. All background levels were
determined by taking direct readings on the specified matrix on unaffected
surfaces using the same methods and type equipment as were used for the FSS.
Background levels for the contaminants of interest are presented in Table 2.2.
5 Mallinckrodt C-T Project D Plan Appendix D.
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Table 2.2
Background Reference Data

Mean Stal}dafrd
Matrix Code " Deviation
(@pmy/100cm)” | (4pm, /100cm?)
Asbestos Tile AT 0 0
Asphalt A 78 52
Brick B 192 16
Carpet CPT 0 0
Celotex Ceiling Tile CTX 153 15
Ceramic Tile CT 214 40
Concrete C 35 20
Concrete Block CB 96 22
Counter Top — Lab (Bldg 250) CTP 144 29
Giberglass FG 0 0
Glass G 0 0
Gypsum Board GB 0 0
Metal M 24 16
Other Non Metal (8] 0 0
Plastic P 0 0
Red Clay Tile R 0 0
Rubber Base RB 0 0
Tar/roofing TR 78 52
Transite Wall Panels TS 0 0
Vinyl Tile VT 15 24
Wood A 13 24

2.3.3. Gamma background. The average of the gamma background levels recorded in
the rooms where gamma measurements were taken is presented in Table 2.3

Table 2.3
Gamma Background Reference Data*
Ambient BK
Room

(cpm)
101C 7,000
103AB 6,500
110 7,000

115 6,770**
127 6,500
139 6,500
140 6,500

* 3” x 3” shielded Nal detector
** Average of 4 readings.

2.3.4. The average value for the building was 6,700 cpm and standard deviation (c) was
250 cpm. For all net gamma scan measurements, the average gamma background

¢ Dpm,/100 cm’ refers to the disintegrations per minute per 100 cm?’ for the combined nuclide series.
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of 6,700 cpm was used. For direct measurements the local background value
from Table 2.3 was used.

2.4. RELEASE CRITERIA

2.5.

24.1.

24.2.

24.3.

Table 2.4 displays the Derived Concentration Guideline (DCGLw) for
measurements on building surfaces and fixed equipment. This value is the
primary release criterion from the D Plan and is applied net of background to
building surfaces. It also applies to items of installed apparatus such as vents, air
handlers, and piping.

To limit the dose from residual materials as much as possible an Administrative
Release Guideline (ARG)’ was developed and was used during the FSS as if it
were the DCGLw with certain exceptions.8

Table 2.4
Building Surface and Installed Apparatus Release Criteria

Criterion (dpm, /100 cmz)
DCGLw 13,000
ARG 2,600

Elevated Measurements Criterion (EMC).

2.4.3.1. Because the units surveyed in this FSS were Class 2, all measurements
are required to be less than the DCGLw. Therefore, the EMC criteria do
not apply to this FSS.

SURVEY INSTRUMENTS

2.5.1.

2.5.2.

The instrumentation utilized to generate FSS data was maintained, calibrated, and
tested according to the requirements of the D Plan. All procedures,
responsibilities, and schedules for calibrating and testing equipment have been
documented.

Maintenance information and use limitations provided in the vendor
documentation of the instruments used during this FSS were adhered to.
Measuring and analyzing equipment were tested and calibrated before initial use
and were recalibrated periodically and whenever previous calibrations were
invalidated. Field and laboratory equipment specifically used for obtaining final
radiological survey data were calibrated based on standards traceable to NIST.
Minimum frequencies for calibrating equipment have been established and
documented.

7

NEXTEP Tech Memo 0211, Recommendation for an Administrative Release Guideline for the Mallinckrodt

C-T Project, A.H. Thatcher, CHP.
Final Status Survey Design Guide (Phase I), Section 3.2, covers the rules governing use of the ARG.
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2.5.3.

2.54.

2.5.5.

2.5.6.

25.7.

2.5.8.

Measuring equipment were tested at least once on each day the equipment was
used for FSS. Test results were recorded in tabular or graphic form and compared
to predetermined, acceptable performance ranges. Equipment not conforming to
the performance criteria was promptly removed from service and any data
gathered in the interim evaluated for quality until the deficiencies were resolved.

All calibration and source check records were completed, reviewed, signed-off
and retained in accordance with the Mallinckrodt Quality Assurance Program. The
original Calibration Sheets for the instruments used in this FSS are provided in
Appendix 3.

L12221/AB-100 — The primary instrument used for the detection of surface
radioactivity was the AB-100 scintillation detector configured for beta detection.
The AB-100 detector houses a ZnS/BC-408 organic scintillator and is paired with
the Ludlum 2221 scaler/ratemeter for fixed and scan surveys. The window of the
AB-100 was modified to increase the thickness of the mylar to 7-9 mg/cm? for the
purpose of alpha attenuation’. The detector window was unshielded (open) for a
time period during counting at each sample location, and shielded (closed) for the
same time period at the same location'®. The difference in the two readings is
attributable to beta emissions above 80 KeV in energy.!! The sensitivity of the
AB-100 was derived from experiments by Lucas and Colyott which were reported
in Attachment 3 to the D Plan.'? The actual instruments used were calibrated and
normalized to the reference instrument tested by Lucas and Colyott as prescribed
in CT-QA-6.1" .

L2241-2/AB-100 — The AB-100 detector mentioned above paired with the
Ludlum 2241-2 scaler/ratemeter was used in the same way for direct and/or scan
beta measurements.

L43-89 — The Ludlum 43-89 scintillation detector is a newer design that is
functionally and physically equivalent to the AB-100. It has a slightly lower
efficiency as a rule, and it may be paired on the same ratemeters and scalers.

L3030 — The Ludlum Model 3030 alpha/beta scaler houses ZnS(Ag) and plastic
scintillators and was used to count removable contamination collected on paper
swipes. Smear papers were counted in the laboratory and results were reported in
Bpm/100 cm’. Removable contamination measurements were not compared with

As specified in Appendix D of the D Plan. Measurements taken with only the mylar covering the probe were

“open window” measurements.

The “closed window” reading was taken with a 1/8” soft Aluminum plate covering the face of the detector. It

is sufficient to exclude P rays from the U and Th series.

Internal Conversion Electrons (ICE) will also be included in this number but are a second order effect and

may be ignored.
12 Energy Dependent Calibrations for the Bicron Model AB-100 Beta Ray Survey Probe, A. Lucas, CHP and
L. Colyott, Ph.D., submitted as Attachment 3 to the Mallinckrodt Phase 1 Decommissioning Plan.

CT-QA-6.1 - Calibration and Control of Measuring and Survey Equipment.
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2.5.9.

the release critéria for purposes of releasing the survey unit, but only to confirm
that the removable fraction was less than 20% of the DCGLw.

L.2221/3x3Nal - When beta measurements could not be taken, the 3°x3” Sodium
Iodide (Nal) detector was used. This instrument was calibrated off site and no
modification or normalization (as was required for the AB-100) was performed.

2.6. LOWER LIMIT OF DETECTION

2.6.1.

2.6.2.

2.6.3.

The terminology adopted to reflect the measurement (detection) capability of an
instrument is the “Lower Limit of Detection” (LLD) or the “Minimum Detectable
Activity” (MDA). It refers to the intrinsic detection capability of the entire
measurement process. The LLD, or MDA, is the lowest level of radioactivity that
will yield a net count, above system blank, that will be detected with at least 95%
probability with no greater than a 5% probability of falsely concluding that a
blank observation represents a real signal. It is desirable to express the MDA as
minimum detectable areal density (MDAD) or minimum detectable concentration
(MDC) in units comparable to a regulatory limit with which a measurement may
be compared. For a more detailed discussion regarding LLD and equations
involved in calculation of LLD, refer to CT-QA-6.1.1

The LLD requirements for the FSS have been developed in accordance with
MARSSIM" Chapter 4 guidelines. They are contained in the Design Guide and
are listed in Table 2.4.
Table 2.4
MDC Requirements

Measurement Type MDC Requirement

Direct 50% of ARG
Class 2 Scans ARG

The MDC:s for the instruments used in the FSS were calculated according to
Appendix D of the D Plan. A comparison of the MDCs calculated for the AB-100
and the Nal gamma detector with the requirements is provided in Table 2.5.
Details of the MDC calculations for the AB-100 are presented in NEXTEP Tech
Memo 0230.'

' CT-QA-6.1, Ibid.

' NUREG 1575, Multi Agency Radiation Survey and Site Investigation Manual.

16 NEXTEP Tech Memo 0230, Technical Basis Document for Mallinckrodt Final Status Surveys, A.H. Thatcher,
CHP (included with FSSR 235 Roof).
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Table 2.5
Minimum Detectable Concentration (MDC) Comparison' 7

. Calculated Required
Measurement Matrix MDC MDC
(dpm,/100 cm?) (dpm,/100 cm?)

BETA DIRECT Brick 100 1,300

BETA SCAN Brick 760 2,600
Vinyl Tile 1,170

GAMMA DIRECT 1,300
Carpet 1,090
Vinyl Tile 1,130

GAMMA SCAN 2,600
Carpet 1,030

2.6.4.

Calculated Gamma Direct MDC =

Where:
oy = Shielded gamma background sample standard deviation®® (250 cpm)
Fy = gamma conversion factor (Table 2.6)
ty = Background count time (5 minutes)
t;+p = Sample count time (1 minute)

MDCs for the 3”’x3” shielded Nal Gamma Detector were calculated using
Equation 1'%, The conversion factors, F, for direct gamma readings taken
through carpet and vinyl tile over concrete were calculated in NEXTEP Tech
Memo 0317'° and are presented in Table 2.6.

17 All Values given are net of background.
'® NEXTEP Tech Memo 0230, Equation 6.

Ly

2714329%q, * (1+5-+L)

Fg * ts+b

Equation 1

dpm, /IOOcmz)

'® NEXTEP Tech Memo 0317, Use of the 3” x 3" Nal Detector for Measurement of Contamination on Concrete

through Vinyl Tile and Carpet, Ning Zhang

0 Section 2.3
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2.6.5.

Table 2.6 _
Gamma Conversion Factors®'

Measurement Type and Conversion Factor
Floor Covering (cpm/dpm/100cm?)

% | Vinyl Tile 0.77

E Carpet 0.83

£ Vinyl Tile | 0.60

s

“ [ Carpet 0.66

Scan MDCs for the 37x3” shielded Nal Gamma Detector were calculated using
Equation 2 which is the combination of Equations 8§ and 9 from NEXTEP Tech
Memo 0230%2. The background value from Section 2.3 and conversion factors
from Table 2.6 were used in the calculations.

Equation 2
d |60* BK vBK
ScanMDC =—— |>=——= =83
F, pti F,
Where:

d’ = 1.38 when decision error, a = 0.60, and correct decision fraction, 1-§ =0. 95%
i = observation interval’’ (sec) = (detector area)’*/scan speed = 3.33sec
BK = background (cpm)= 6,700 cpm
60 = conversion, 60 (sec/min)
p = surveyor efficiency, assumed” to be 0.5
Fg = gamma conversion factor for scans from Table 2.6

2.7. ACTION THRESHOLDS

2.7.1.

2.7.2.

Action thresholds based upon the release criteria were calculated for each type of
instrument used in this FSS and the results are presented in Table 2.7.

The action threshold for beta scans is derived in NEXTEP Tech Memo 0230% and
is based upon the ARG.

NEXTEP Tech Memo 0317, Ibid.
NEXTEP Tech Memo 0230, Ibid.

Abelquist, E.W., Table 6.1 p 6.23.

The observation interval is based upon a scan speed of 30 cm/s and an effective detector area of 10,000 cm? (see
TM 0229).

Abelquist, E.W., et.al., §6.7.1.

NEXTEP Tech Memo 0230, ibid.
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2.7.3.  The action thresholds for both direct and scan gamma measurements were
calculated using equations presented in NEXTEP Tech Memo 02307 and gamma
conversion factors, Fg, from Table 2.6. Since gamma readings were occasionally
at or above the ARG, these thresholds were based upon the less conservative
DCGLw.

2.7.4.  The calculation for the direct gamma action threshold is given by Equation 3.
Equation 3
Tinv = DCGLW * Fg

Where:
T = The investigation threshold. (cpm)
Fg = The direct gamma conversion factor (Listed in Table 2.6)

2.7.5.  The calculation for the gamma scan action threshold is given by Equation 4.
Equation 4

Tinv=DCGLw * F * \p

Where:
Fg = The gamma conversion factor for scans. (Listed in Table 2.6)
p = surveyor efficiency (assumed to be = 0.50)
Table 2.7
Action Thresholds®®
Floor Tiav

Measurement Covering (cpm)

BETA SCAN NA 2,000

Vinyl Tile 10,000

GAMMA DIRECT Carpet 10.800

Vinyl Tile 7,080

GAMMA SCAN Carpet 7,630

2.8. INSTRUMENT SENSITIVITY, BACKSCATTER AND PAINT ATTENUATION

2.8.1. Beta direct measurements taken in the field were converted to dpm,/100 cm? of
the parent nuclide series in accordance with Section 9 of the Design Guide using
the following equation: '

¥ NEXTEP Tech Memo 0230, ibid.
2 The Class 3 action threshold is always equal to the greater of the Tgx or the MDC of the instrument used. Tgy is
defined for each matrix as mean background plus two standard deviations (26) as described in Section 3.5.4.
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Equation 5§

D= Co-Cc
PAF*S,*S,(m)*¢

Where:
AD = Areal Density in dpm,/100 cm’ for the parent nuclides
Co = Counts measured in the open window configuration
Cc = Counts measured in the closed window configuration

PAF = Paint attenuation factor derived from the number of coats of paint applied to the
surface since C-T operations ceased.”

Normalized Instrument sensitivity without backscatter.

Backscatter factor (a function of matrix)

Integration time in minutes.

S;
Sp(m)
t

2.8.2. Justification and calculations for separation of backscatter (as a function of the
matrix) and instrument sensitivity were presented in NEXTEP Tech Memo
0215.2° Reference backscatter coefficients for several matrices were generated
using an MCNP model and are described in NEXTEP Tech Memo 0213.3' These
coefficients were stored in the Matrix table in the Database and were used in the
calculations according to the matrix upon which the measurement was taken.

3. SURVEY METHODS

3.1. SURVEY PROCEDURES

3.1.1. The FSS conformed to the procedures and plans listed in Table 3.1. The primary
guidance for the FSS is contained in the Design Guide and the FI.

¥ When the majority of the data used were FSSE data taken in the 1990’s, zero coats of paint were assumed to
cover those measurements and PAF was set to 1.0 for the entire surface.

3 NEXTEP Tech Memo 0215, Separation of Backscatter & Derivation of Instrument Sensitivity, A.H. Thatcher
CHP, (Included with FSSR 2501).

31 NEXTEP Tech Memo 0213, Beta Backscatter Factors Jfor Several Materials at the Mallinckrodt Site, N.
Zhang and D. Wilson, (Included with FSSR 2501).
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Table 3.1

Survey Procedures and Documents

CT Decommissioning Plan (Phase I)

CT Decommissioning Project, Final Status Survey Design Guide (Phase I)
CT-FI-003, Final Status Survey Guide for Survey Units 2502 and 2503
CT-FI-004, Final Status Survey Guide for Survey Unit 2504

CT-QA-6.1: Calibration and Operation of Measuring and Survey Equipment
CT-RP-66: Operation of Scalers, Rate Meters, and Contamination Detectors
CT-RP-39: Performance of Radiation and Contamination Surveys
CT-RP-40: Survey Documentation and Review

3.1.2. Al FSS data recorded in the field was submitted to the Quality Assurance
Manager, or designee for processing and review. The data collection forms and
annotated drawings were signed by the technician taking the data and reviewed by
the Radiation Protection, Health & Safety (RPHS) Manager or designee
overseeing the survey. After data entry and review, QA approved the data sheets
and filed them with the permanent Mallinckrodt records. The QA checklist®
developed for quality verification of FSS data was used as a guide to data
verification.

3.1.3.  All the data generated by the surveys were entered into the C-T Radiation
Database (RDB) and analyzed as outlined in Section 4.4 of the D Plan.

3.2. SPECIFIC SURVEY METHODS
3.2.1. Rooms110and 115

3.2.1.1. Only portions of the original rooms 110 and 115 remain in place. Each
room consists of the floor, 1 wall, and small items of equipment attached
to the ceiling. The floor has been at least partially recovered with vinyl
tile since CT operations ceased and approximately 4 coats of paint exist
on the concrete block walls. Therefore, characterization surveys were the
primary source of data in the rooms. Rooms 110 and 115 contain 9 and
26 FSS measurements on wall and floor surfaces respectively. Of these,
only 2 regular grid (RG) points in each room were taken during the FSS
surveys in 2003. Therefore, the surfaces in these two rooms were coded
for zero paint (PAF=1.0) to reflect the condition of the surfaces when
characterization data were collected.

32 NEXTEP Tech Memo 0206, QA4 Data Verification for MI CT Final Status Survey Data, B. Anderson,
(Included with FSSR 2501).
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3.2.1.2. Four coats of paint (PAF=0.10) would have the effect of inflating the
four RG readings by a factor of 10. Since all four RG measurements
were less than 45 dpm,/100cm? the affect of the additional paint would
raise the values to something less than 450 dpm,/100cm? and would not
affect the outcome of the analysis performed.

3.2.1.3. B scans were taken on the exposed concrete block to cover at least 10%
of the total wall area and 100% of the floor area was scanned with a
shielded Nal gamma detector.

3.22. Room 103AB

3.2.2.1. Only portions of the original rooms 103A and 103B remain in place.
The middle partition between them has been removed, and the rooms
have been consolidated into one room, 103AB. The affected areas
consist of the floor, 2 walls, and small items of equipment attached to the
ceiling. The floor has been recovered with carpet since C-T operations
ceased and the walls have been studded and drywalled.

3.2.2.2. Existing FSSE measurements were used for the FSS. Bias p
measurements were also collected on the equipment attached to the
ceiling and on any exposed portion of the original walls above the
suspended ceiling.

3.2.2.3. P scans were taken on exposed concrete block to cover at least 10% of
the total wall area and 100% of the floor was scanned with a shielded
Nal detector. '

3.23. Room 101C

3.2.3.1. Room 101C consists of the floor, 4 walls, and a sink. The walls have
been painted with two coats of paint and the north wall has been studded
and drywalled. The floor covering was assumed to be new.

3.2.3.2. Direct B measurements were taken on the grid locations where possible.
Bias direct B measurements were collected in the sink basin, and on the
light and vent.

3.2.3.3. P scans were taken on at least 10% of the exposed concrete block on the
walls, and 100% of the floor was scanned with a shielded Nal detector.

3.2.4. Rooms 139 and 140

3.2.4.1. Rooms 139 and 140 each consist of the floor, 4 walls, and small items of
equipment attached to the ceiling. The floor of room 139 has been
recovered with vinyl floor covering and the floor of room 140 with tile.
Most wall surfaces have been studded and drywalled. Remaining
exposed concrete block on non-drywalled walls has been painted with 1
coat of paint since C-T operations.
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3.2.4.2. Room 139 has 54 FSS measurements on the walls and floor. Of these
only 2 RG data points were taken in 2003. Therefore the surfaces of this
room were coded for zero paint (PAF=1.0) to reflect the condition of the
surfaces when characterization data were collected. One coat of paint
(PAF=0.357) would have the effect of inflating these readings by a factor
of about 3. Since both RG measurements were less than 55
dpm,/ 100cm?, the effect of the additional paint would raise the values to
something less than 165 dpm,/100cm? and would not affect the outcome
of the analysis performed.

3.2.4.3. All but 2 of the direct beta measurements recorded on the building
surfaces in room 140 were FSSE measurements from the characterization
program. Therefore the walls were also coded for zero paint. The 2 bias
measurements taken in 2003 were below 88 dpm,/100cm®. The affect of
paint on these points would raise the values to something less than 265
dpm,/ 100cm? and would not affect the outcome of the analysis
performed.

3.2.4.4. Direct § measurements were also taken on small pieces of equipment
attached to the ceiling including the fire sprinkler system and the
electrical track in room 139.

3.2.4.5. B scans were taken on at least 10% of the exposed concrete block on the
walls and 100% of the floor was scanned with a shielded Nal detector.

N 3.2.5. Room 127

3.2.5.1. Room 127 consists of the floor, 4 walls, and small items of equipment
attached to the ceiling. The floor has been recovered with floor tile since
CT operations ceased and the walls have been studded, drywalled, and
mostly covered by wall lockers.

3.2.5.2. Portions of a drain line running through the ceiling of Building 250
above room 127 were removed during decommissioning remediation
activity in the period between February and March 2003. The connecting
pipes that were cut to allow removal of the main line were surveyed with
direct beta measurements and capped off.

3.2.5.3. A full compliment of FSSE measurements were taken on the original
surfaces, and those measurements were used for the FSS. For this
reason, the coats of paint on the wall surfaces of room 127 (which were
applied post C-T operations) were set to zero as shown in Appendix 1.
Bias measurements were also taken on installed apparatus.

3.2.5.4. B scans were taken on at least 10% of the exposed concrete block on the
walls and 100% of the floor was scanned with a shielded Nal detector.

e
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3.3. SURVEY MEASUREMENTS
3.3.1. Beta Measurements:

3.3.1.1. Direct — A systematic grid of direct beta measurements was obtained on
the wall and floor surfaces as described in the FI. Direct beta
measurements were collected on the surfaces of the survey units. Bias
measurements were taken on building surfaces and on fixed apparatus at
locations determined by the surveyor in an effort to fully characterize the
fixed apparatus.

3.3.1.2. Scans - Beta scans were performed using the same instruments used for
the direct beta measurements. Beta Scans were performed on the wall
surfaces and on the floor surfaces except in rooms 101C, 103AB, 110,
127, 139, and 140. Scans were performed at a scan rate of less than one
detector width per second with a probe height less than one inch from the
surface being scanned. '

3.3.2. Gamma Measurements:

3.3.2.1. Direct — Direct gamma measurements were taken on the floor of room
115 which was covered with new vinyl tile. A 3”x3” Sodium Iodide
(Nal) gamma detector was placed on each location on the surface and the
count was taken for one minute.

3.3.2.2. Scans - Gamma Scans were performed in straight lines 5 cm above the
surface of the floor in rooms 101C, 103AB, 110, 115, 127, 139, and 140
with each scan line separated from the next by 1 meter. The scan rate did
not exceed 1 ft/s.

3.3.3. Removable Contamination Measurements:

3.3.3.1. Swipes - Removable contamination samples were collected at all regular
grid locations on the surfaces of each survey unit. The swipes were
counted in the laboratory and recorded in the database. Sampling of
removable contamination was performed to confirm the assumption,
used in derivation of the DCGLw, that the removable fraction measures
less than 20% of the DCGLw™’.

3.4. MEASUREMENT LocATIONs
3.4.1. Statistical Grid Data Points

3.4.1.1. The Visual Sample Plan® (VSP)** software was used to develop a
MARSSIM grid for all three survey units. The minimum number of

33 Section 3.3 of the C-T Design Guide.
3 NEXTEP Tech Memo 0008, Verification and Validation of Applicable Portions of VSP Software, A. H.

Thatcher, CHP.
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points required and their spacing were calculated in accordance with the
statistical guidance given in MARSSIM Sections 5.5.2.2 and 5.5.2.5.

3.4.1.2. VSP uses the Data Quality Objective (DQO) input values to calculate the
number of measurement points, N, required to satisfy MARSSIM
statistical guidance. A summary of all the input parameters used with
VSP for this Report is presented in Table 3.2.

Table 3.2

VSP Inputs for Building 250 Interior
DQO Value
Type I error rate 5%
Type II error rate 5%
Width of Gray Region 200 dpmy/ 100cm?
Level (ARG) 2,600 dpm,/100cm’
Estimated Std Deviation 200 dpm,/100cm?

3.4.1.3. The minimum required number of grid measurements for all survey units
was 24. The number 29 was used for survey planning to account for
approximately 20% inaccessible or unusable locations.

3.4.1.4. A rectangular grid pattern was used for all three survey units. Grid
spacing varied from room to room wherever FSSE data taken during
previous surveys was used for the FSS. For all cases the spacing of old
data points was less than that called for by VSP. The number of grid
points actually recorded for each survey unit is presented in Table 3.3.

Table 3.3
Grid Points Recorded by Survey Unit
‘Survey Unit Class N
y (actual)
SU-2502 2 31
SU-2503 2 28
SU-2504 2 68

3.4.2. Bias Measurement Locations

3.4.2.1. Bias direct measurements were taken at the discretion of the HP
technician performing the survey.

3.4.2.2. Bias surveys were also taken at hot spot locations identified by scans as
directed in the Hot Spot Protocol®.

3 CT-FI-004, ibid.
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3.5. REFERENCE COORDINATE SYSTEM

3.5.1. A unified reference system was prescribed for the location of all data points taken
on all building surfaces and on the surface of installed apparatus. A description of
the reference coordinate system is provided below.

3.5.2. A data point’s unique location is specified by a combination of the following data
elements: building, room, surface ID, X, and Y. The surface ID refers to the four
walls, floor, ceiling and roof as shown in Table 3.4. X and Y are distances from
the origin measured as shown in the table. An example of X and Y axes for floors
and walls is presented in Appendix 2, Figure 3.1.

Table 3.4
Coordinate System Locators
Location Identifier X Y
g:uﬁ xzﬂ I; Feet right from Feet up from floor
Fast Wall E leftmost edge of | or the lowest point
ast Wa the wall surface in the room
West Wall W
Floor F Feet east from
Ceiling C western most so:tflztrrlrlrgcl;g: :fl o
Roof R edge of the surface g

3.5.3.  The surface ID for a roof applies only in the case when measurements are being
made on the exterior surface of a building. In this unique case the “room”
assigned has the special number “999”.

3.54. Systematic grid data points which fell on external surfaces of installed apparatus
were located with the primary coordinate system. The ID code of the apparatus
was recorded in the remarks. For example: Let Q2 be identified as a large air
conditioning unit located on the roof. Any systematic grid measurement points
for the roof surface which landed on the air conditioner would have been
identified using the X and Y coordinates from the southwest corner of the roof.
“Q2 — A/C unit” would be noted in the remarks. The surface ID would be “R”.

3.5.5.  All bias data points taken on installed apparatus were numbered and located on
the drawings provided. This number was recorded as the X coordinate on the data
sheet and amplifying information was entered in the remarks section.

3.6. DATA EVALUATION

3.6.1.  All of the direct, swipe and scan data were entered into the C-T Radiation
Database (RDB) for easy access and analysis. The direct beta measurements are
the primary means for documenting the survey unit and justifying its release.
Therefore, a special report was programmed to perform all the tests specified in
Section 4.4.8 of the D Plan and to provide a clear report of the results for
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evaluation. The calculations in this report have been validated and verified as
described in NEXTEP Tech Memo 0231%.

3.6.2. The purpose of the screening software is to compare each direct beta reading
taken in the survey unit with specified threshold levels, to apply the statistical
tests called for in MARSSIM when appropriate, and to present the results in a
clear and useful manner so that an analyst can accurately assess the action to be
taken or declare that the survey unit meets the requirements for release.

3.6.3. Some of the screening tests apply to each record in the survey unit and failure of
one data point results in failure of the survey unit. Other tests do not apply to
each survey record but generate a single PASS/FAIL verdict for the entire data set.
The tests are described in the following paragraphs®’. An abbreviated summary of
these tests is presented in Table 3.5.

3.6.4. Background Screen.

3.6.4.1. For each MATRIX code in the database, calculate the mean background
reading, its standard deviation, and its minimum value. Calculate and
store the Background Threshold, Ty, with its matrix code according to
the following equation:

Equation 3
/

T, (m) = EE("’) +2%0,, (m)

3.6.4.2. Ty is equal to the mean of the background readings (ﬁ) for a given
matrix plus two times its standard deviation (20).

3.6.4.3. Compare each data point in the filtered survey unit with Tpx. If the
survey reading > Ty the data point fails the test. One data point failure
implies failure of the background screen test for the survey unit.

3.6.5. Min/Max Test.

3.6.5.1. Find the maximum direct survey result, in dpm;/ 100cm?, for the survey
data set.

3.6.5.2. Find the minimum background reading among all the background data
points having MATRIX codes that match those in the data set.

3.6.5.3. If the difference between these two values is greater than DCGLw the
MIN/MAX test fails for the survey unit.

% NEXTEP Tech Memo 0231, Validation and Verification of the C-T Database Analysis Report, B. Anderson,
(included with FSSR 2501).
37 A more detailed explanation is provided in the Design Guide.
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3.6.6. DCGLw Screen.

N 3.6.6.1. For each matrix code calculate and store a DCGLw Threshold (T3). Tqis
calculated by adding the value of DCGLw to Tyy.

Equation 4
T,(m)=T,,(m)+ DCGLw

3.6.6.2. Compare each data point in the survey unit with Ty. If the survey reading
> Ty the data point fails the test. One data point failure implies failure of
the DCGLw screen test for the survey unit.

3.6.7. EMC Screen.

3.6.7.1. For each matrix code calculate and store an EMC Threshold (T.). T is
calculated by adding the value of EMC to Tyk. The EMC value selected
is normally dependent upon the area involved. However, if no specific
area was known, the EMC was normally set to the a priori DCGLgMc.

Equation S
T, (m)=T, (m)+ EMC

3.6.7.2. Compare each data point in the filtered survey unit with T.. If the survey
reading > T, the data point fails the test. One data point failure implies
w failure of the EMC test for the survey unit.

3.6.8. DCGL Average Test.

3.6.8.1. For each matrix material in the survey unit, calculate the mean activity
density, (in dpm,/1 00cm?), in the survey data set. Subtract from this
value, the mean value of background activity for the same matrix. If the
remainder is greater than DCGLw for any matrix in the survey unit, the
test fails.
Equation 6

AD(m) - BK(m) > DCGLw

3.6.9. Statistical Tests.

3.6.9.1. The statistical tests prescribed’ by MARSSIM operate only on the data
points of MEASUREMENT TYPE = RG (Regular Grid). The program
narrows the filter to include only these points before proceeding.

3.6.9.2. The Wilcoxon Rank Sum Test*® is applicable for survey units with
measurements on a single matrix type or on matrices with similar

N 3% Described in Appendix I of MARSSIM.
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background characteristics. Where more than one matrix was present,
the Sign Test for Paired Data®® was used.

Table 3.5
Threshold Screening Tests

Test Test Criteria for PASS
Min/Max | Difference between minimum background measurement and
maximum survey value less than DCGLw
Background | All samples must be less than the background threshold®
DCGL,, | All samples must be no more than DCGL,, + the background

threshold
DCGL,yg | The average of all net survey values must be less than
DCGL,,
EMC All samples must be less than DCGLEpmc + the background
threshold

Sign Test | The Sign Test for Paired Data is described in detail in
for Paired | NUREG 1505*

Data
Wilcoxon | This statistical test is described in detail in MARSSIM,
Rank Sum | Appendix L.

Test

* The background threshold is equal to the mean background value plus twice opg.

3.6.10. The output of the Threshold Comparison Test Report (TCTR) was used for
analysis of the data for the interior of Building 250 and the results are presented in
Appendix 4. The TCTR is divided into eight sections which are briefly described
in the following paragraphs to assist the unfamiliar reader.

3.6.10.1. General: date, survey unit number, class, and grid information.

3.6.10.2. Survey Unit Table: building surface included, affected fixed apparatus,
and total surface area of the survey unit.

3.6.10.3. Initialization Data: On startup of the analysis report program, the analyst
must tell the program which parameters to use while running the tests
described in this section. The Initialization Data section of the report
output displays the options that were chosen for the run. The
measurement types listed are those chosen by the analyst to be included
in the report. The date range chosen is also listed. The default value is
“All Dates”. If remediated data points are included in the run, it will be
noted in this section. Normally they will be excluded.

* Described in NEXTEP Tech Memo 0231, Ibid. ,
“ NUREG 1505, A Nonparametric Statistical Methodology for the Design and Analysis of Final Status
Decommissioning Surveys.
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3.6.10.4. Values for DCGLw (ARG) and DCGLgMc are also specified at the start
of the run and are listed in this section. Normally, the values for
DCGLw and DCGLEwc are initialized to 2,600 and 13,000 dpmy/ 100cm?
respectively. If, however, measurements within the survey unit exceeded
the ARG value of 2,600 dpm,/1 00cm?, the DCGLw initialization value
was increased as necessary up to 13,000 dpmy/ 100cm?, the actual limit
stipulated in the D Plan.

3.6.10.5. Survey Unit Test Status: Lists Pass/Fail status of all tests and gives a
high level summary of key activity levels in the survey unit.

3.6.10.6.Points that failed tests: Lists all points that failed each specified
threshold test (EMC, DCGL, and Background).

3.6.10.7. Points that passed all the tests: This includes the remainder of all the
points in the data set. These data points have passed all the tests.

3.6.10.8. Summary of background data used in the calculations. This table
includes the matrix materials included in the survey and the thresholds
calculated for each of the tests discussed in this section.

3.6.10.9. Statistical Test Results: This page lists the results of the Sign Test for
Paired Data or the Wilcoxon Rank Sum test, whichever is selected. If the
Test Status line reads Pass then the survey unit passes the Sign Test for
Paired Data. The Data Summary section lists the number of background
points and the number of survey points used from the data set. If the
operator selects the option to show all data, a table of all data points used
in the test is printed out.

3.6.11. Provided all additional considerations such as scan data, swipes, sampling of
removable contamination or sludge from traps, etc. indicate that the survey unit
meet the release criteria, the release of the survey unit can be determined from the
test report according to Table 3.6.

Table 3.6
Requirements for SU Release”!

“Test Class 1 ‘Class 2 Class 3
Min/Max not required® |not required® |PASS
Background not required |not required |PASS
DCGL,, not required |PASS PASS
DCGL,,, PASS PASS PASS
EMC PASS PASS PASS
Sign Test for
P j:‘e iDaa  |PASS PASS PASS

* Class 1 or 2 survey units which pass Min/Max
may be released without further consideration.

4 See MARSSIM, Chapter 8, Table 8.2

Revision: 0
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4.2.

FSS RESULTS AND DISCUSSION

CHARACTERIZATION DATA

4.1.1.

4.1.2.

Characterization data taken in these survey units from 1992 to 1996 with an HP-
210 instrument cannot be normalized to the AB-100 calibration standards and
therefore are not included in the data set.

Data were taken in 9 rooms from 1995-1999 with an AB-100, and those data are
included in the data set. In rooms where the original surface has since been

covered with new vinyl tile, drywall, or carpet, survey measurements were taken
from these data. All measurements included from characterization that were not

counted as grid measurements were treated as bias measurements.

SURVEY UNIT 2502

4.2.1.

42.2.

Direct Beta Measurements on Building Surfaces

4.2.1.1. SU-2502 was surveyed in January 1995, April and July 2003. Sixty-nine
direct beta measurements were taken on the floor and wall surfaces. 31
of these were included in the systematic grid. Diagrams of the room
layouts of the walls and floor with the beta measurements taken are
presented in Appendix 2, Figures 4.1 — 4.2,

4.2.1.2. A summary of the direct measurement results is presented in Table 4.1
and shows that the maximum activity measured, net of background, was
526 dpm,/1 00cm’. The average value for the survey unit was 150
dpm,/100cm?>.

Table 4.1

SU-2502 Direct Measurements Summary

(Building Surfaces)

Matrix

Points

Avg Net Activity"
(dpm,/100cm?)

Max Net Activity
(dpmy/1 00cm?)

Brick
Concrete
Concrete Block
Fiberglass
Metal
Other Non Metal
Plastic
Vinyl Tile

177.4
8.0
224.7
260.4
-15.3
2243
-175.4
76.7

353.7
278.2
526.2
260.4
-15.3
311.6
-175.4
922

* Dpm, refers to disintegrations per minute of the parent nuclide series.

Direct Beta Measurements on Installed Apparatus

4.2.2.1. All items of installed apparatus assigned to SU-2502 (listed in

Appendix 1) were surveyed by direct beta measurements. A summary of
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the measurements taken is provided in Table 4.2 sorted by matrix. The
net values observed ranged from -175 to 139 dpmy/100cm?. All values

were less than 6% of the ARG.
Table 4.2
SU-2502 Direct Measurements Summary
(Installed Apparatus)
Matrix Points Avg Net Activity | Max Net Activity
(dpm,/100cm?) (dpmy/100cm?)
Asbestos Tile 4 95.3 139.1
Celotex Ceiling Tile 2 12.1 127.7
Counter Top — Lab 20 -75.2 62.6
Fiberglass 1 31.0 31.0
Glass 225 58.0
Metal 55 33 117.6
Other Non Metal 2 68.7 104.7
Plastic 2 39.7 62.3

4.2.3. Direct Beta Measurement Distribution and Threshold Tests

42.3.1. A histogram of all the beta direct net activity values found in SU-2502 is
provided in Figure 4.1. The distribution appears to have two modes, one
at background and the other centered about 250 dpm,/ 100cm?. This is
consistent with a normal distribution of background radioactivity with
some residual radioactivity. All measurements were well below the

ARG.

SU-2502

Frequency

i/Mean BK

Net DPMp/100 sq. cm.

0
500 |

700
More

Histogram of Net Direct Beta Measurements

Figure 4.1
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4.2.3.2. All the direct measurements in the survey unit were analyzed using the
Threshold Comparison Test Report (TCTR) and the results are presented
in Appendix 4 for SU-2502. The TCTR report contains a complete
listing of all the beta direct measurements taken in the Final Status
Survey within SU-2502 sorted by room, surface, and activity. The
summary pages indicate that all tests described in the D Plan passed
except for the background test. All tests required for release of a Class 2
survey unit were passed. A comparison of test results and requirements
for release of the survey unit is presented in Table 4.3.

Table 4.3
Requirements for SU Release’
Test Class 2 | SU-2502
Min/Max PASS PASS
Background PASS FAIL
DCGL,, PASS PASS
DCGLay, PASS PASS
EMC PASS PASS
Sign Test for Paired Data | PASS PASS

® Class 1 or 2 survey units which pass Min/Max may be
released without further consideration.

42.4. Measurements of removable contamination

4.2.4.1. Swipes were taken at each location where a direct grid measurement was
performed and on some fixed equipment. The results of the
measurements are presented in Table 4.4.

Table 4.4
SU-2502 Removable Contamination Summary

Surface | Points | Avg Net Beta | Max Net Beta | Avg Net Activity® | Max Net Activity
(Bpmv100cm®) (Bpm/100cm?) (dpmy/100cm?) (dpmy/100cm?)
N 5 9.2 29.0 19 6.0
E 6 5.0 21.0 1.0 44
S 9 -1.2 18.0 -0.3 3.8
w 5 12.8 20.0 2.7 42
F 8 4.1 12.0 -0.9 2.5
Q2 2 15.5 17.0 3.2 3.5
Q3 2 4.5 6.0 0.9 13
Q9 2 -6.0 -6.0 -1.3 -1.3
Q10 2 -1.0 6.0 -0.2 1.3
Q12 18 7.6 36.0 1.6 7.5

® Activity was converted to dpm,/100 cm? from Ppm/100 cm? using an approximate figure of 4.8 betas
per disintegration.
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4.2.4.2. The results show that removable contamination averages near zero
dpm,/100cm? and varies between —3.5 and +7.5 dpm,/100cm®. The data
confirm that virtually no removable contamination is present within SU-
2502.

4.2.5. Beta Scan Measurements

4.2.5.1. Beta scans were performed on about 15% of the surfaces of the walls and
floor. Diagrams of the areas surveyed are presented in Appendix 2,
Figures 4.9 through 4.13.

4.2.5.2. The scan threshold used for these surveys was 2,000 cpm (net of
background) which corresponds to the ARG of 2,600 dpm,/1 00cm?. The
calculation of threshold count rate and MDC for scans is presented in
NEXTEP Tech Memo 0230,

4.2.5.3. All scans performed on the wall and floor surfaces were taken on
concrete, concrete block, and vinyl tile. The average background value
used for analysis of the concrete and concrete block raw data was
obtained from the open window, direct beta readings (in cpm) taken in
the survey unit. This value was 244 cpm for concrete and 301 cpm for
concrete block. The average background value used for analysis of the
vinyl tile raw data was obtained from the open window, direct beta
readings (in cpm) taken in the background data set. This value was
161 cpm. The average of all open window survey readings taken on
concrete and concrete block in the background data set were 331 cpm
and 412 cpm respectively. The average of all open window, direct
survey readings taken on vinyl tile in the survey unit was 262 cpm.

4.2.5.4. During the surveys the maximum and average gross count rates were
recorded for each area scanned. The beta scan data are summarized for
SU-2502 and presented in Table 4.5.

Table 4.5
SU-2502 Scan Measurements Summary

Matrix Areas | Maximum | Average | Max Net | Avg Net
(cpm) (cpm) (cpm) (cpm)
Concrete 9 350 239 19 -92
Concrete Block 6 400 300 -12 -112
Vinyl Tile 5 300 170 139 9

4.2.5.5. The maximum net scan value of 139 cpm is well below the scan
threshold of 2000 cpm. No beta scan data were observed in
SU-2502 above the scan threshold.

42 NEXTEP Tech Memo 0230, Ibid.

Mallinckrodt C-T Project—Phase I Revision: 0
Final Status Survey Report Building 250 Interior March 2004
27



4.3. SuURVEY UNIT 2503

4.3.1. Direct Beta Measurements on Building Surfaces

4.3.1.1. SU-2503 was surveyed in February 1996, December 1999 and July 2003.
One hundred and thirty-nine direct beta measurements were taken on the
floor and wall surfaces. 28 of these were included in the systematic grid.
Diagrams of the room layouts (walls and floor) with the beta
measurements taken are presented in Appendix 2, Figure 4.3.

4.3.1.2. A summary of the direct measurement results is presented in Table 4.6
and shows that the maximum activity measured, net of background, was
1054 dpmy/ 100cm?. The average value for the survey unit was 299
dpm,/100cm?. ¥

Table 4.6
SU-2503 Direct Measurements Summary
Matrix Points | Avg Net Activity® | Max Net Activity
(dpm,/100cm?) (dpm,/100cm?)

Asbestos Tile 1 201.8 201.8
Ceramic Tile 1 434 434
Concrete 24 81.3 992.7
Concrete Block 86 4472 10539
Counter Top — Lab 1 185.2 185.2

Metal 10 -29.9 77.8
Plastic 3 118.7 209.8
Vinyl Tile 13 51.6 102.8

* Dpm, refers to disintegrations per minute of the parent nuclide series.

4.3.2. Direct Beta Measurements on Installed Apparatus

4.3.2.1. All items of installed apparatus assigned to SU-2503 (listed in
Appendix 1) were surveyed by direct beta measurements. A summary of
the measurements taken is provided in Table 4.7 sorted by matrix. All
net values observed ranged from -221 to 3,473 dpmp/ 100cm? and, except
for one, were less than the ARG.

4.3.2.2. One elevated value was measured on the laboratory countertops in Room
201. The activity measured, 3,473 dpm,/1 00cm?, exceeded the ARG but
is still less than a third of the DCGLw.

4 Since all of the walls are coded for 3 coats of paint, the characterization data points have been biased high
because they were taken before some (or all) of the paint layers were applied and have been amplified by the
paint attenuation factor (PAF) in equation 2.
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4.3.3.

SU-2503 Fixed Equipment Direct Measurements Summary

Table 4.7

Matrix

Points

Avg Net Activity
(dpm,/100cm?)

Max Net Activity
(dpmy/100cm?)

Asbestos Tile
Celotex
Counter Top
Glass
Metal

2
2
15
4
9

70.4
0.4
148.6
-13
-19.1

126.0
56.8
34729
38.7
-3.4

Direct Beta Measurement Distribution and Threshold Tests

4.3.3.1. A histogram of all the beta direct net activity values found in SU-2503 is
provided in Figure 4.2. The distribution appears to have two modes with
the majority of the data centered at approximately 0 dpm,/1 00cm? and
450 dpm,/100cm?. This is consistent with a normal distribution of
background radioactivity and low levels of residual radioactivity. The
single elevated measurement on the countertop in Room 201 appears far
to the right of the rest of the data. All measurements were below the

DCGLw.
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Figure 4.2
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4.3.3.2. All the direct measurements in the survey unit were analyzed using the
Threshold Comparison Test Report (TCTR) and the results are presented
in Appendix 4 for SU-2503. Since a measurement in this survey unit
exceed the ARG, the TCTR limits for SU-2503 were initialized at 5,000
and 13,000 dpm,/100cm? instead of the normal values as described in
paragraph 3.6.10.4. The TCTR report contains a complete listing of all
the beta direct measurements taken in the Final Status Survey within
SU-2503 sorted by room, surface, and activity. The summary pages
indicate that all tests described in the D Plan passed except for the
background test. All tests required for release of a Class 2 survey unit
were passed. A comparison of test results and requirements for release
of the survey unit is presented in Table 4.8.

Table 4.8
Requirements for SU Release’
Test Class 2 SU-2503
Min/Max Not required - PASS
Background Not required FAIL
DCGLy PASS PASS
DCGLayvg PASS PASS
EMC PASS PASS
Sign Test for Paired Data PASS PASS

* Class 1 or 2 survey units which pass Min/Max may be
released without further consideration.

4.3.4. Measurements of removable contamination

4.3.4.1. Swipes were taken at each location where a direct grid measurement was
performed and on some fixed equipment. The results of the
measurements are presented in Table 4.9.

Table 4.9
SU-2503 Removable Contamination Summary

Surface | Points | Avg Net Beta | Max Net Beta | Avg Net Activity’ | Max Net Activity
(Ppm/100cm?) (Bpm/100cm?) (dpmy/100cm?) (dpmy/100cm?)
N 3 93 17.0 1.9 35
E 7 9.3 19.0 -1.9 4.0
S 3 11.3 20.0 24 42
w 8 -12.9 3.0 2.7 0.6
F 9 7.8 28.0 1.6 58
Q2 3 -4.7 0.0 -1.0 0.0
Q7 4 5.5 250 1.1 52
Q9 5 0.0 25.0 0.0 - 52

* Activity was converted to dpm,/100 cm? from Bpm/100 cm? using an approximate figure of 4.8 betas
per disintegration.
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4.3.4.2. The results show that removable contamination averages near zero
dpmy/100cm? and varied between 7.5 and +5.8 dpm,/100cm?. The data
confirm that virtually no removable contamination is present within
SU-2503.

4.3.5. Beta Scan Measurements

4.3.5.1. Beta scans were performed on about 15% of the surfaces of the walls and
floor. Scans were also performed on the casework in the survey unit.
Diagrams of the areas surveyed are presented in Appendix 2, Figures
4.14 and 4.15.

4.3.5.2. The scan threshold used for these surveys was 2,000 cpm (net of
background) which corresponds to the ARG of 2,600 dpm,/ 100cm2.*

4.3.5.3. All scans performed on the wall and floor surfaces were taken on
concrete, concrete block, and vinyl tile. The scans performed on the
casework were performed on counter top and metal. Background values
for beta scans were calculated from the open window measurements in
either the survey unit or the background data set for each matrix. The
averages of these open window measurements are presented in Table
4.10. The lower of the two averages was used in each case when
calculating net scan values.

N Table 4.10
Beta Scan Background Data
(Open Window Averages)

Matrix

Survey Unit
Data Set

(cpm)

Backgrdund
~ Data Set

(cpm)

C

378

331*

CB

373*

412

VT

286

161*

CT

379*

706

M

238

_167*

*Background count rate used for calculation of net scan readings.

4.3.5.4. During the surveys the maximum and average gross count rates were
recorded for each area scanned. Net scan values were obtained by

- subtracting the background count rate obtained from Table 4.10 for each
matrix. The beta scan data are summarized for SU-2503 and presented
in Table 4.11.

4 NEXTEP Tech Memo 0230, Ibid.
o
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Table 4.11
SU-2503 Scan Measurements Summary

Matrix Areas | Maximum | Average | Max Net | Avg Net
(cpm) (cpm) (cpm) (cpm) -
Concrete 1 850 700.0 518.8 368.8
Concrete Block 1 175 150.0 -236.8 -261.8
Counter Top —
Lab (Bldg 250) 1 2000 1000.0 1293.7 293.7
Metal 2 125 100.0 -422 672
Vinyl Tile 2 250 150.0 89.4 -10.6

4.3.5.5. The maximum net scan value of 1,294 cpm is below the scan threshold
of 2,000 cpm. No beta scan data were observed in SU-2503 above the
scan threshold.

4.4. SURVEY UNIT 2504

4.4.1. The original floor of rooms 101C, 103AB, 110, 115, 127, 139, and 140 have been
covered with carpet or vinyl tile since CT operations ceased. Therefore, beta
detection methods are not adequate to characterize these portions of the survey
unit and gamma methods were employed instead for scan measurements and to
focus on elevated areas. The characterization data adequately covered the grid
requirements, so the only direct measurements taken on the floor of these rooms,
were bias measurements.

4.4.2. Direct Beta Measurements on Building Surfaces

4.4.2.1. SU-2504 was surveyed in February and March 1995, July 1996, August
2003, and November 2003. Two hundred and seventy direct beta
measurements were taken on the floor and wall surfaces. 68 of these
were included in the systematic grid. Five bias measurements were taken
in response to the elevated gamma scan reading described in
paragraph 4.4.3. Diagrams of the room layouts (walls and floor) with the
beta measurements taken are presented in Appendix 2, Figures 4.4
through 4.8.

4.4.2.2. A summary of the direct beta measurement results is presented in
Table 4.12 and shows that the maximum activity measured, net of
background, was 811 dpm,/ 100cm?. The average value for the survey
unit was 12 dpm,/100cm?>.
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Table 4.12
SU-2504 Direct Measurements Summary

Building Surfaces
Matrix Points | Avg Net Activity | Max Net Activity
(dpmy/100cm?) (dpm,/100cm?)

Concrete 5 -0.3 311
Concrete Block 115 27.8 810.8
Gypsum Board 32 18.7 66.6
Metal 23 24.7 67.9
Other Non Metal 2 -8.2 278
Rubber Base 19 10.9 43.1
Vinyl Tile 74 42 276

44.3. Direct Gamma Measurements on Building Surfaces

4.4.3.1. Gamma direct measurements were taken to augment the data set of beta
points and to confirm the scan results. The Nal readings were converted
to dpmy/ 100cm? using conversion factors calculated for carpet and vinyl
tile overlaying the contamination as described in Table 2.6.

4.4.3.2. Eight direct gamma measurements were collected from the floor of
Room 115. Five of these were to confirm an elevated gamma scan
reading which was obtained over the carpeted portion of the floor.
Figure 4.5 of Appendix 2 shows the layout of both gamma and beta
confirmation samples, The insert in the figure shows a close- up of the
offsets along with the values for both sets of readings. Although the
maximum gamma count rate translated to a maximum value of
8,001 dpm,/1 00cm?, confirmation by beta measurement after removal of
the carpet revealed that the elevated spot measured approximately 67
dpm,/100cm? and was less than about one foot in diameter. The beta
result is considered to be the most accurate and applicable reading for
purposes of the FSS. However, both readings were substantially less
than the DCGLy,.

4.4.3.3. A summary of the gamma direct measurement results for SU-2504 is
presented in Table 4.13 and shows that the maximum activity measured,
net of background, was 8,001 dpm,/ 100cm?®. The average for the survey
unit was 1,672 dpmp/ 100cm?. All the direct gamma measurements in the
survey unit were less than the DCGLw.
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Table 4.13

SU-2504 Direct Gamma Measurements Summary

Building Surfaces
Matrix Points | Avg Net Activity® | Max Net Activity
(dpm,/ 100cm?) (dpmy/ 100cm?)
Carpet 5 1787 8001
Vinyl Tile 3 1480 1923

* Dpm, refers to disintegrations per minute of the parent nuclide series.

4.4.4. Direct Beta Measurements on Installed Apparatus

4.4.4.1. All 17 items of installed apparatus assigned to SU-2504 (listed in
Appendix 1) were surveyed by direct beta measurements. The CT lead
well in Room 127 had been previously removed and disposed of and was
therefore not surveyed. A summary of the measurements taken on the
installed apparatus is provided in Table 4.14 sorted by matrix. The net
values observed ranged from -45 to 89 dpm,/ 100cm?®. All values were
less than 4% of the ARG.

Table 4.14
SU-2504 Direct Measurements Summary
Installed Apparatus

Avg Net Activity
(dpmy/100cm?)
-1.9

Max Net Activity
(dpmy/100cm?)
88.7

Matrix Points

Metal 25

44.5. Direct Beta Measurement Distribution and Threshold Tests

4.4.5.1. A histogram of all the beta direct net activity values found in SU-2504 is
provided in Figure 4.3. The distribution appears to have a single mode,
with small amounts of residual activity out to a maximum of )
811 dpm,/100 cm®. This is consistent with a normal distribution of
background radioactivity with some residual activity above background.
All measurements were below the ARG.
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Figure 4.3

4.4.5.2. All the direct beta measurements in the survey unit were analyzed using
the Threshold Comparison Test Report (TCTR) and the results are
presented in Appendix 4 for SU-2504. The TCTR report contains a
complete listing of all the beta direct measurements taken in the Final
Status Survey within SU-2504 sorted by room, surface, and activity. The
summary pages indicate that all tests described in the D Plan passed
except for the background test. All tests required for release of a Class 2
survey unit were passed. A comparison of test results and requirements
for release of the survey unit is presented in Table 4.15.
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Table 4.15

Requirements for SU Release®

Test Class 2 SU-2504
Min/Max Not required PASS
Background Not required FAIL
DCGL,, PASS PASS
DCGL,y, PASS PASS
EMC PASS PASS
Sign Test for Paired Data PASS PASS

* Class 1 or 2 survey units which pass Min/Max may be

released without further consideration.

4.4.6. Measurements of Removable Contamination
4.4.6.1. Swipes were taken at all of the locations where a direct grid
measurement was performed on the walls. Swipes were also taken at
locations determined by the surveyor on the floor. The results of these
measurements are presented in Table 4.16. The results show that
removable contamination in SU-2504 averages near zero and ranges
between —5 and +12 dpm,/1 00cm?. No significant removable
contamination is present in SU-2504.
Table 4.16
SU-2504 Removable Contamination Summary
Surface | Points | Avg Net Beta | Max Net Beta | Avg Net Activity' | Max Net Activity
(Bpm/100cm?) (Bpm/100cm?) (dpmy/100cm?) (dpmy/100cm?)
N 8 49 33.0 1.0 6.9
E 7 14.6 31.0 3.0 6.5
S 8 6.8 25.0 14 52
w 6 12.0 19.0 2.5 4.0
F 12 214 59.0 4.5 12.3

*Activity was converted to dpm,/100 cm’ from Ppm/100 cm” using an approximate figure of 4.8 betas

per disintegration.

44.7.

4.4.7.1. Beta scans were performed on about 15% of the accessible surfaces in all
rooms except 103AB and 115. Some beta scans were also performed

44.7.2.

Beta Scan Measurements

under the carpet of room 115. Diagrams of the areas surveyed are
presented in Appendix 2, Figures 4.16 through 4.26.

The scan threshold used for these surveys was 2,000 cpm (net of

background) which corresponds to the ARG of 2,600 dpm,/ 100cm?. The
calculation of threshold count rate and MDC for scans is presented in

NEXTEP Tech Memo 0230%.
4 NEXTEP Tech Memo 0230, Ibid.
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4.4.7.3. All scans performed on the wall and floor surfaces were taken on brick,
concrete, concrete block, and vinyl tile. Background values for beta
scans were calculated from the open window measurements in either the
survey unit or the background data set for each matrix. The averages of
these open window measurements are presented in Table 4.17. The
lower of the two averages was used in each case when calculating net
scan values.

Table 4.17
Beta Scan Background Data
(Open Window Averages)

7 Survey Unit | Background
Matrix Data Set Data Set
(cpm) (cpm)
314* 552
244* 331
CB 301* 412
VT 262 161*

* used for beta scan background

4.4.7.4. During the surveys the maximum and average gross count rates were
recorded for each area scanned. The beta scan data are summarized for
SU-2504 and presented in Table 4.18.

Table 4.18
SU-2504 Beta Scan Measurements Summary
Matrix Areas Maxvlmum Average | Max Net | Avg Net
(cpm) (cpm) (cpm) (cpm)

Brick 1 300 250 -252 -302
Concrete 270 172 -61 -159
Concrete Block 11 275 180 -137 =232

Vinyl Tile 2 230 165 69 4

4.4.7.5. The maximum net scan value of 69 cpm is well below the scan threshold
of 2000 cpm. No beta scan data were observed in SU-2504 above the
scan threshold.
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4.4.8. Gamma Scan Measurements

4.4.8.1.

4.4.8.2.

4.4.8.3.

4.4.84.

Gamma scans were performed on portions of rooms 101C, 103AB, 110,
115, 127, 139, and 140. Diagrams of the areas surveyed are presented in
Appendix 2, Figures 4.16 — 4.26.

The scan thresholds used for these surveys are presented in Table 2.7.
They correspond to the DCGLw of 13,000 dpm,/1 00cm? using
conversion factors derived in NEXTEP Tech Memo 0317 and the
threshold equation from NEXTEP Tech Memo 0230.%

The average background value used for analysis of the raw data was the
average ambient background described in section 2.3.

During the surveys the maximum and average gross count rates were
recorded for each area scanned. The gamma scan data for SU-2504 are
summarized and presented in Table 4.19.

Table 4.19
SU-2504 Gamma Scan Measurements Summary

Matrix

Points | Maximum* | Average* | Max Net | Avg Net
(cpm) (cpm) (cpm) (cpm)

Carpet

14,000 7,000 7,300 300

Concrete

8,000 7,000 1,300 300

Vinyl Tile

8,000 6,500 1,300 -200

* Gross readings

4.4.8.5.

4.4.8.6.

’ s. CONCLUSIONS
5.1. SU-2502

One scan measurement was elevated considerably above the others and
came close to the gamma scan threshold. This elevated measurement
was examined and resolved by beta and gamma direct measurements as
described in paragraph 4.4.3.2.

No net gamma scans were above the gamma scan threshold equivalent to
the DCGLw.

5.1.1.  SU-2502 passed all the tests described in the D Plan except background. (Par.

423.2)

5.1.2.  No residual radioactivity was measured above 6% of the ARG on the items of
installed apparatus in SU-2502. (Par. 4.2.2.1)

% ibid.
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5.1.3.  Virtually no removable contamination is present within SU-2502. (Par. 4.2.4.2)

5.1.4. No beta scan data were observed in SU-2502 above the scan threshold of 2,000
cpm. (Par. 4.2.5.5)

5.1.5.  SU-2502 meets all the requirements of the D Plan for unconditional release.
5.2. SU-2503

5.2.1. SU-2503 passed all the tests described in the D Plan except background. (Par.
43.3.2)

5.2.2.  All direct beta measurements in SU-2503 were below the ARG except one. The
one elevated location on a lab countertop was less than one third of the DCGLy.
(Par. 4.3.2.1 and 4.3.2.2)

5.2.3. Virtually no removable contamination is present within SU-2503. (Par. 4.3.4.2)

5.2.4. No beta scan data were observed in SU-2503 above the scan threshold of 2,000
cpm. (Par.4.3.5.5)

5.2.5. SU-2503 meets all the requirements of the D Plan for unconditional release.
5.3. SU-2504

5.3.1. SU-2504 passed all the tests described in the D Plan except background. (Par.
4.4.3.4)

5.3.2.  No residual radioactivity was measured above 1% of the DCGLw, (Par. 4.4.4.1)
5.3.3. No significant removable contamination is present within SU-2504. (Par. 4.4.5.1)

5.3.4. No beta scan data were observed in SU-2504 above the scan threshold of 2,000
cpm. (Par.4.4.7.5)

5.3.5. No gamma scans were above the DCGLw threshold. (Par. 4.4.8.5)

5.3.6. SU-2504 meets all the requirements of the D Plan for unconditional release.

6. RECOMMENDATIONS

6.1. Survey Units 2502, 2503, and 2504 should be released from the license.
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Appendix 1
Building Survey Unit Listing for
Building 250 Interior
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| Building Survey Unit Listing
\—
Area Paint
SurfaceCode Xmax Ymax (sq.ft.) (Coats)  Description

SurveyUnitID: 2502 Class: 2
Room 205
F 15.8 8.7 138 0.0
N 156.8 10 158 20
S 15.8 10 158 2.0
E 8.7 10 87 20
w 8.7 10 87 20
Q1 . 0.0 Ceiling light fixture, piping and
ducting above drop ceiling
Q2 0.0 sink and glass drain line
Q3 0.0 sink counter
Q4 0.0 Supply lines near fioor
Q5 0.0 Dishwasher
Q6 0.0 Ventilaton filter
Summary for Room 205 (11 detail records) 628 Sq. Feet

" Room 207

F 6.83 18.1 124 0.0
N 6.83 14 96 20
s 6.83 14 96 2.0
E 18.1 14 253 20
w 18.1 14 253 20
Q1 0.0 Ceiling light fixture, ducting,
piping, horizontal support
surfaces
Q2 0.0 Al cabinetry in room
Q3 0.0 Light switch and piping, pipe
along south wall
Q4 0.0 Towel holder on North wall
Summary for Room 207 (9 detail records) 822 Sq. Feet
\—
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Building Survey Unit Listing

Area Paint
SurfaceCode Xmax Ymax  (sq.ft) (Coats)  Description

Room 209
F 184 28 515 0.0
N 184 10 184 2.0
S 184 14 258 20
E 28 10 280 2.0
w 28 10 280 20
Q1 0.0 Drop ceiling, sprinkler system
Q2 0.0 E. Hood and ducting
Q3 0.0 East sink and glass drain
Q4 0.0 East counters
Q5 ' 0.0 SS cabinets on E and W wall, 1"
conduit on S wall
Q6 0.0 Island counters
Q7 . 0.0 West counters
Q8 0.0 West sink and glass drain lines
Q9 0.0 W. Hood and ducting
Q10 0.0 East and West glass lines
Q11 0.0 Chalk board on Northern wall
Q12 0.0 Vacuum Line Fixtures (11)
Summary for Room 209 (17 detail records) 1,617 8q. Feet
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Building Survey Unit Listing

Area Paint
SurfaceCode Xmax Ymax  (sq.ft) (Coats)  Description
Room 210
F 4035 26.33 1,062 0.0
N 40.35 14 565 1.0
S 40.35 14 565 1.0
E 26.33 14 369 1.0
w 26.33 14 369 1.0
Q1 0.0 Ceiling lights and associated
supports
Q2 0.0 Vent chase (2) and electrical
panel in NW comer of room
Q3 0.0 Motor Housing North central
location in room
Q4 0.0 Tank North central location in
room
Qs 0.0 Compressor and electrical motor,
North eastern portion of room
Q6 0.0 Exhaust fan on ceiling
Q7 0.0 Pressure tank North eastern
portion of room
Qs 0.0 Misc piping, North eastern portion
of room
Q9 0.0 Cooling filter, louvered vent,
North eastern portion of room
Q10 0.0 Misc. piping - extends from east
wall south of blowout panel to
several feet onto south wall
Q11 0.0 Electrical panels (6) in South
west corner of room
Q12 0.0 MCC unit, Western side of room
near wall
Q13 0.0 Old chase to roof attached to

Summary for Room 210 (18 detail records)

new ductwork

2,930 Sq. Feet
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Building Survey Unit Listing

Area Paint
SurfaceCode Xmax Ymax (sq.ft) (Coats)  Description

Room 211
F 20.33 28 569 0.0
N 20.33 10 203 2.0
s 2033 14 285 20
E 28 10 280 20
w 28 10 280 20
Q1 0.0 Drop ceiling, lights, sprinklers,
vent. Ducting
Q2 0.0 Cylinder rack on Northemn wall
Q3 0.0 E. Hood and ducting
Q4 0.0 Eastemn sink and glass drain line
Q5 0.0 Eastem counters
Q6. 0.0 Glass line on Eastern wall, vent
pipe on southem wall
Q7 0.0 island counter
Q8 0.0 Western counters
Qs 0.0 Westermn sink and glass drain line
Q10 0.0 W. Hood and ducting
Q11 0.0 Chalk board on northern wall
Q12 0.0 Vacuum Line Fixtures (10)
Summary for Room 211 (17 detail records) 1,617 Sq. Feet
TOTAL for Survey Unit 2502 7,514 Sq. Feet
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.  Building Survey Unit Listing

Area Paint
SurfaceCode Xmax Ymax (sq./1.) (Coats)  Description

SurveyUnitID: 2503 Class: 2
Room 201
F 20 29 544 0.0
N 20 10 200 3.0
s 20 14 280 3.0
E 29 10 280 3.0
w 29 14 406 3.0
Q1 0.0 ceiling light fixtures, sprinkler
L} system
Q2 0.0 north fume hood duct work
Q3 0.0 glass drain/vents, N, S, & W
walls (3)
Q4 : 0.0 Island casework & countertop
Q5 0.0 Westsink
Q6 0.0 West casework
. Q7 0.0 South sink
Qs _ 0.0 South casework
- Qo 0.0 Vacuum line fixtures (11)
Summary for Room 201 (14 detail records) 1,720 Sq. Feet
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Building Survey Unit Listing

\—
Area Paint
SurfaceCode Xmax Ymax  (sq.ft) (Coats)  Description
Room 202
F 20 26.5 560 0.0
N 20 14 280 3.0
S 20 10 200 3.0
E 26.5 10 280 3.0
w 26.5 14 392 3.0
Q1 0.0 Ceiling light fixture, sprinkler
system, ventilation ducting (top)
Q2 0.0 E. Sink
Q3 0.0 E. Casework
Q4 0.0 Center Casework
Q5 0.0 W.Sink
Q6 0.0 W. Casework
Q7 0.0 Vacuum Line Fixtures (9)
Summary for Room 202 (12 defail records) 1,712 Sq. Feet
W TOTAL for Survey Unit 2503 3,432 Sq. Feet
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Building Survey Unit Listing

Area Paint
SurfaceCode Xmax Ymax (sq.ft.) (Coats)  Description

SurveyUnitID: 2504 Class: 2
Room 10i1C
F 33 6.1 20 0.0
N 3.3 14 46 20
S 33 14 46 2.0
E 6.1 14 85 20
w 6.1 10 61 20
Q1 0.0 Light and vent
Q2 0.0 sink
Summary for Room 101C (7 detail records) 259 Sq. Feet
Room 103AB
F 21 13 273 0.0
S 21 12 252 0.0
w 13 12 156 0.0
Q1 0.0 Small equipment attached to
ceiling
Summary for Room 103AB (4 detail records) 681 Sq. Feet
Room 110
F 10 11 108 0.0
N 10 10 100 0.0
Q1 0.0 Small equipment attached to
ceiling
Q2 0.0 Fire sprinkler system
Summary for Room 110 (4 detail records) 208 Sq. Feet
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Building Survey Unit Listing

Area Paint
SurfaceCode Xmax Ymax (sq.ft) (Coats)  Description

Room 115
F 39 17 663 0.0
S 34 12 408 0.0
Q1 0.0 Small equipment attached to
ceiling
Q2 0.0 Fire sprinkler system
Summary for Room 115 (4 detail records) 1,071 Sq. Feet
Room 118
F 10.8 5.88 64 0.0
N 7.5 14 105 2.0
S 108 14 151 20
E 5.88 14 82 2.0
w 5.88 14 82 2.0
Q1 0.0 Heater
Summary for Room 118 (6 detail records) 484 Sq. Feet
Room 119
F 3.62 45 18 0.0
N 3.92 14 55 2.0
s 3.92 14 55 20
E 4.5 14 63 20
Summary for Room 119 (4 detail records) 190 Sq. Feet
Room 127
F 16.5 10 155 0.0
N 15.5 14 217 0.0
s 16.5 14 217 0.0
E 10 14 140 0.0
w 10 14 140 0.0
Qi 0.0 Small equipment attached to
ceiling
Summary for Room 127 (6 detail records) 869 Sq. Feet
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N

Building Survey Unit Listing

Area Paint
SurfaceCode Xmax Ymax (sq.ft.) (Coats)  Description
Room 139
F 59 5.6 a3 0.0
N 59 14 83 0.0
s 59 14 83 0.0
E 56 14 78 0.0
w 5.6 14 78 0.0
(o)} 0.0 Small equipment attached to
ceiling
Q2 0.0 Fire sprinkler system
Q3 0.0 Electrical trac - south and west
walls
Summary for Room 139 (8 detail records) 355 Sq. Feet
Room 140
F 43 10 43 0.0
N 4.3 14 60 0.0
S 43 14 60 0.0
E 10 14 140 0.0
w 10 14 140 0.0
Q1 0.0 Fire sprinkler system
Q2 0.0 Small equipment attached to
ceiling
Summary for Room 140 (7 detail records) 443 Sq. Feet
Room 218
F 10.83 19.92 170 0.0
N 10.83 28 220 2.0
S 10.83 28 162 2.0
E 19.92 28 375 2.0
w 19.92 28 315 2.0

Summary for Room 218 (5 detail records)

1,242 Sq. Feet
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N

Building Survey Unit Listing

Area Paint
SurfaceCode Xmax Ymax (sq.11) (Coats)  Description
Room 219
F 204 14 223 0.0
N 204 28 416 2.0 Entire north wall, both levels,
minus Rm 118 contribution
S 20.4 28 415 2.0
E 14 28 299 20
w 14 28 372 2.0
Q1 0.0 Heater
Q2 0.0 Ladder - upper stairwell
Q3 0.0 Lights (2)
Summary for Room 219 (8 detail records) 1,725 Sq. Feet
TOTAL for Survey Unit 2504 7,527 Sq. Feet
Mallinckrodt C-T Project—Phase I Revision: 0
Final Status Survey Report Building 250 Interior March 2004
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Figure 2.5
Room 205
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Figure 4.9
Beta Scans Room 205
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Figure 4.11
Beta Scans Room 209
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Figure 4.14
Beta Scans Room 201
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Figure 4.15
Beta Scans Room 202
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APPENDIX 3

Calibration Sheets
Type S/N - Cal Date Sensitivity
106729/A0281 1/5/1995 0.777
131415/188704 6/17/2003 0.611
163666/B426W - 1/16/2003 0.774
131410/188707 4/16/2003 0.450
115126/B861N 1/18/1996 1.078
126509/B859N 1/18/1996 1.031
Beta 131415/B426W 5/15/2002 1.073
106729/B859N 1/6/1995 0.879
117332/A0446 1/17/1995 0.735
117332/A0447 1/17/1995 0.644
117332/A0448 1/17/1995 0.697
1/18/1996 1.039
117362/B860N 3/5/1996 0,976
10/20/1999 1.089
138368/201774 11/4/2003
Gamma 157020/020429-6 4/26/2003
179562 11/8/2002
) 7/22/2003
Swipe
179577 2/26/2003
Mallinckrodt C-T Project—Phase I Revision: 0
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I R &7 o
Thermo Analytical

TMA/Eberiine
801 Scarboro Rd.
‘Oak Ridge, TN 37830
(615) 481-0683 Fax {615) 4834621

SLCRIMNE  yHST .

’ ABP-j00
. A7
CALIBRATION DATA SHEET
pBP-lco
FrE—E—=— 312 A oz 9! Froperty of:
seaaout Inst.: (00 2260 EN: _J04%923 Cal. Eup.

Bsma :
Arwres Scurce: S SLY-90 SN: ._J239 4’22_ Botivity:

b-3-94 ¢
FLATEGU: ¥ CAufRATYIO & 35smv I.S.

Date: _Y-Y-95 __

22¥o0  nEn

) ":- Source Source
* m1aoh Volzaae (CEFM) Hich Voltage (CPM) Backorouns Chzoi
v _awis | Bira | greo 10m0 223 £979 187 High Volssce ZF12
es,;,"’;‘t:z_. -~ 1100 225 1123 219 Op. Volvags -I0  _MNA_
TG0 - 11850 284 Hé’é 2ty ap. voltage ,___{__W__
TS0 - 1200 3ge jZ&ﬁ’Z.i!_jop. Voltags +5 __Jg___.

oo . M Z 12 12s0 UL yaz

NOTL: mYuAR S HTTT A0eCo
To ATTENUATE ALPHA

50 g[:l 23 1300 Y462 o2,
e 2 _REspomce. T “olson
Fo0 ) 28 izso - Conr 2 180TV0N
— 7  ne
— 5439 25 1300 AWPHE 3ovkez @ D00 OO

13600 6%z¢ 197 High Vcltage sat at: /== azlts
Eificisncyvs A Pe3 @ RaRwARD CNTR po3.

I Minute Gross Counts: 8 Fes @  Rwl wprrt  Por,

Fos ~a": {122 Fog . "B": 222_?:.: .
Average (A + B /2 23#2[ =] Gross CPM: 526 2 .
Bacwkgroung: CFM:_29g Net CPM:_<&fto0. 0
149/ )
! Net CFM
Efficiency = ———————~- % oo = 281 «
DFM
Data of Calibration: _ /=5 -95 Expiration Date: _Z-5 =25
Calibrated buv: A/z.vca_:nﬁ wuﬂﬂ.t/,z /(’u%/:’f .
(Frint Nama) (Sigratufe)

Reviewed by: fé(). Date: /A’[‘ﬁ-
EAd. 10
Fav: 1

Rate: T Jan &3

L2200/ABP-100
S/N: 106729/A0281
1/5/95
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Lad lum

43 €%
AS-ST © .
2565 CALIBRATION DATA SHEET
&E-3-7 SN; v l& 2 [are} Property of: m R LT
eadout Inst.:_ZL41-Z sN_[314LS Cal.Exp.Date:&~1Z-04-
Sefe <r .
. - : S/ clivity; OPM
\pha Source.f Y-90 SN._Z.LE_#_b Actvity: /G700 |
Jate of Cal__ 20 -Z 400 .
Source Source
dich Voltage (CPM) High Voltage (CPM) ackqround C
L) igh Voltage CPM
600 MA 1958 .1_2&? | Hohvelee
€50 488 2168 Op. Voltage &~ _AS]
. iy
700 %85 Ze21 Op. Voltage 1S
Y +25
750 1200, 351 Op. Vollage +5¢ X3 ___
925

800 1352 we Se98

850 2272( 9% 4235

S00 SI18T 1350 —

950 4542 1400 —_

1000 S755 High Voltage set at ; _i_&gd‘é_volts
Sffiddency: ym
S Minute Gross Counts: ] )
Pos "A™ Pos "B"; . Inia O 323
Average (A + B)JzZ Gross CPM: — Jmia BLE (85
Net CPM; — e

3ackground: CPM;

Sate of Calibration: £ = /7-O3

Efficiency = -

Net CPM

» gaso / 16 TEs s
x300= gg.l % - /d./%

eviewed by:

SA4.10

Rev: 2
Jate: 25 Feb 99 Page 4 of 4
1224-2/143-89 "

S/N: 131415/188704
6/17/03
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CALN1OCA . Thermo NUtech -
For Mallinekrodt Chemical, Inc

NATIONAL NUCLEAR ABP-100 . -
MATERIAL SPECIFIC CALIBRATION DATA SHEET

43-6q » -
asp-80 s _JAATO4 HIGH VOLTAGE: 926 v ProPERTYOR: MO LT
READOUT INST; 2241 -2 SN: _/3/9/S”  CALEXPIRE DATE: L2202
ABP-100 EFFICIENCY TO $rY-60 ON a7 omDisk: |81 %  CALDATE: f[p=11-03
| BAGKGROUND B8R SOURCE SR SA | Efidon.
SURFACE | OPEN | SHIELD | NET | OPEN'| SHIELD | NET |[Sourcs | Sourca i SRR,
MATERIAL | cis2 min | ctsi2 min] _cPM | CisH min] Cis/t min| _ CPM g | Aewvity | ze
aceede | 390 1308 A6 lscos [1pl  l4sz4 Ha- 165
1 g Nd . laads |19 A%kl [ Wil
\ ) \ 4ast Jziao a4 ] \ 0
hd v v Siis _1ipa 148241 & e ]
agq 5 Aversge=| J&.% |
Kr00 =43900 ' Stdbev=|{ ¢.%
Wod 1 & T o lo oot sz [37e iM-2 LiTden il
2 o o o 387611216 EI W4 4
(=) o 1210 260 ]\
o) o o 38g7 (240 1.3¢AT Av;mg“
174 x 108 2 /77 $o0 ——ra—- - - Aareae
iel o o o 1396a ] 24 |3Tis 1MM-Z
i o P o_ [s@eq 114} g@qg fa
\ o o o 13853 | | 36
(2 o 0 ¥4 H&_..m .
' veraga =] <
18 Bov = | <
satam] 7 o
_{ ) =)
\_ 0 o
v 10 O

CALIBRATED BY:
REVIEWED BY:
fid
[ 4
1.224-2/1.43-89
S/N: 131415/188704
6/17/03
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CT-RP-66

Chi Squared Test
Instsument Mods! # 2241 Date: 06/24/2003
Instrument Sarlal¥ 131415 Sotircs Nuchida: SIYS0
Probe Model # 4388 Source Serlal # 217866 P
Probs Serlal W 188704 Source dprn (4xk 56039 —
Window Setting: Efficiancy (cpmidpm)y 0.1¢
Threshold Setting: Background cpm; 135.2
High Voitage. 825 BKGD N-1 4
BKGD Count Time (mink: 1
Gross Counts
Court # (n) Expected
1 40358 10448 121
2 10405 10448 130
3 10502 10449 122
4 10336 10449 148
] 10281 10448 156
] 10198 10448
7 10620 . 10449
8 10466 10449
] 10454 10449
10 10328 10440
" 10626 10449
12 10403 10449
13 10382 10449
14 10418 10449
16 10471 10445
18 10665 10449
17 10662 10449
18 10680 10449
1% 10382 10443
20 10525 10449
sample mean (xbar) o 10443 Muttiplier to convert
sample varlance (6°2) = 15903 to dpm: 54
background vanancs (b*2) = 2387
sample sigma (s) = 127
(95% Confidencs) 2.7528 350
(99% Confidornce) 36166 = 458
- MDA[cpm)= 57
df=ni= 18 MDA{dpm) = 308
chitgs! ¥ p{xey*2) = C.727E-02
chisquare (x*2) = 28.919
Accoptable y*2 min = 8.907
Acceptabla ¥*2 max s 32.852
"2 o5t passes (yos/ino)? YES
93% Conl. Intorval Test min = 8854
95% Conf. Interval Tast min = 0984
Dally 8ource Chack Maean Nat Counts 10313
85% Conf, Intarval Test max = 10883
99% Conf. Interva! Test max o 10773
Test performed by: Stave Struck m\
Checked by: Oate:
L224-2/1.43-89
S/N: 131415/188704
6/17/03
Mallinckrodt C-T Project—Phase I Revision: 0
Final Status Survey Report Building 250 Interior March 2004
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LUDLUM 2221

CALIBRRUDDN DATA

Ludlum22215/N: 163l Py

operty

Battery Check &,@_&%
eplece (@64

Thermo NUtech

A ThermoRetec Company

801 Scarboro Road

Qak Ridge, TN 37830

Mc

{623) 481-0683 Phone

High Voltaage Check (423) 4810121 Fax
www.the
W Moter: FlulieZq s/n: (Sdi1oz32 Cal Exp. Date_{if0-0F
Meter Reading Bre Cal Post Cal Iolerance
600 Volts [ f& 10 %
1000 Volts ._![L_SQAQ—Q__ 10 %
1400 Volts j K 10 %
t Se
( Threshold @ 10 mv) Pre Cal: _BS mu , Post cal: BS p2. .
MP-2 S/N: Calibration Exp. Date! |” -
Rate/ Mp=2 221 Display bisplay Iol
Meter Rigtal Analog
400 ¢PM  x1 4060 400 10%
sk cPM  x10 3998 200 Yoo 10%
40K CPM  x1Q0 - 299 40000 10%
400k cPM  x1000  AbooBlo  A0Gcon 10%
Scaler:
100K CPM Q.5 sec Sénla = 1oecoo 10%
100k cPM 1.0 min loooZo 10%
100K CPM 2.0 min  OOGESY 10%
100K CPM 5.0 min . 300047 e
Log 400400 Ak skl  sookdoale
Ext Count t/Reset l/s::eﬂker ¢~ Headp es_&icht_.!(

L2221/AB-100
S/N: 163666/B426W
1/16/03

Mallinckrodt C-T Project-Phase I
Final Status Survey Report Building 250 Interior

Revision: 0
March 2004
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* CAULNT00A

Thermo NUtech -

For Mallinckrodt Ghemical, Inc

NATIONAL NUCLEAR ABP-100

ABP-100SN:_ BAZGW

stouf INST: Leod 2221

MATERIAL SPECIFIC CALIESRATION DATASHEET  p.

HIGH VOLTAGE: 815V PROPERTY OF: THee £S5,

ABP-100 ermnsncv YO SrY-90 ON 47 mm DISK A__Q_%

SN: __l{qifn!zfa- CAL EXPIRE DATE: 7=/ -€3

CALDATE: _/~22°A2

BACKGROUND BR__ SOURCE TR SA_[eneer=]
SURFACE OPE| SHIELD NET OFEN SHIELD NET Soufce Sourf:a Sh:b?\:-‘ ‘
MATERIAL | Cls2 min | Cla2 min] CPM | Cla/i min{ Cle{ min]  CPM # Activity 3,
Conccelel 5ol (AU, | 13 |L8s57 [292 75 | (o-A [38250 1 1< |
( < 2 L8s3 | 246 Vlbonl ( __lia.g
{ ol zAz . Vdelod |\ CX
[ D AY) 74| 230 | L54%] % . 9.7
2LGKIZ2S = X3azso : ‘ Average =i {4 . &
dpm sidbevs)_0O. }
I 6 [ o | & 183772129 JA%pA[my lozeso oo
{ ) & o 2ai 1240 15041 ( ( izz i
\ e o é Sien 1224 _aqs7. |\ \ 22.3
J- o o Fo) 520 A82 \ & 22
18dpm ) )28 = ZARS ' Average =
Std Dev =
WMeseaite] G ) e lezac 1232 | sowa 7 12220
£ & e | & |530z |234 |s50LaL (1 -C—
o [ [} c311 1248 |SHE3] \ \
6 1o [> lsauplase i5B01¢ | =
178 dsmurszs ~ 22850 "~ T pwetage =
+Std Dav =
bam: [=) o Jeo 2 1223 15 W2 | 2220 § 260 ;...
O o ) H 22 { [ AAla ] ..
R o ) ) 2 |24g 51651 \ 1\ 2591 ..
W {0 To (o IseAzizay 156S] V¥ U 1zs.s
17?8 dpn; XI2S ~ AAZSo . Avorage

DATE OF CALIBRATION: _/ -2 %-63

CALIBRATED BY:

REVIEWED BY:

DATE: J I GO [(l"'—""

Zi e
= - ! P

L2221/AB-100
S/N: 163666/B426W
1/16/03

Mallinckrodt C-T Project—Phase I
Final Status Survey Report Building 250 Interior

94

Revision: 0
March 2004
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CT-RP-66
Chl Squared Test
Instrument Mode! # 2221 ) Dats: 02/04/2003
instrument Soriat¥ 163666 Bource Nuclido: 8rY80
Probe Mcdet # AB 100 Source Serla! # 2178.9¢
Probs Serial # B426W Sourcs dpm (4x): - 58489
Window Selting: 3720 Eificiency (cpmidpm). 0.28
Thegshold Setting: 352 Background cpm: fea.
High Voitage: 878 . BKGDN-1 4
BKGD Court Tima (min): 1
Gross Counts

Count # (n} Obsorved Expociad

1 15380 18546

2 15361 15546

3 18477 15548

4 16662 15546

-] 16520 . 15648

-] 18587 15548

7 15476 16648

8 16362 15548

9 15639 15546

10 15609 15548

11 15401 18546

12 15433 18546

13 15601 16546

14 15743 15548

16 16608 15548

16 16828 16546

17 16877 15546

18 15518 16548

19 16510 15546

20 15568 18548

§ampla mean (xbar) = 15646 Muiitiplier to convert

sample vgriance (s*2) = 15181 o dpm:
background verlancs (b*2) » 4.8
samplo sigma (s) = 123
(95% Confidence) 2.7528 = 339
(69% Confidence) 3.6156 = 446

MDA (cpm) ®

dleni= 19 MDA (dpm) =
chilost = p(x<x*2) = 4.858E-01
chisquere (y*2) = 18.654
Accepiable x*2 min = 8.007
Accaptadble y*2 max s 32.852
x*2 test passas (yes/no)? YE8
89% Conf. Intervel Test min = 14947
95% Cont. Intorval Test min = 18023
Dally Source Chock Mean Not Counts 18363
§5% Conf, Intorve! Test max = 15702
9% Cont. interva! Test max = 15809

Test performed by: 8teve Struck /&w 2/’ “/":5

185
193
179
179
181

s

M%[) 0 m’;-t/-OB

L2221/AB-100
S/N: 163666/B426W
1/16/03

Mallinckrodt C-T Project-Phase I
Final Status Survey Report Building 250 Interior
95

Revision: 0
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Led . '
43- eq -
CALIBRATION DATA SHEET -
reden 188701 T
SN: Propeny of._{¥1 ALY
Readout inst: Liad 22417 -Cal.Exp.Date; [0 O3

Epﬁ%ouma: Sr\M-aen .ZLiﬁ.}ﬁ.(o Aty 11100 oPM

Date of Cal.. 1024 - OO

PLATEAL:
Sotirce Source
HighVolage  (CPM) HihVoltsge  (CPMD ackaround Chiec
600 —_— : *%Go 2687 ' tllg.lelm.m cEM
850 h— #%ego 2899 Op. Voltage 58 !Q:Z_ .
700  _{320 1’4]%9-0 Sl op. Voltage“ \ AL
- ' o
750 2CA0 ‘-ng 281 Op. Voltage +6&_1 34
800 4046 1250 : AT o Sowrc
es0 8 1300 @ CGonlact Ccv e
600 S B 1350 Cenler of Prgi.
950 1400 ,
1000 —AA High Voltage set st ; i ﬂQ __volis
Efficlency.
5 Minute Gross Counts: . ~ Imia 0 3tlae

Inin Bhé 127

Pos "A"; Pos “B* '
Average (A + B)/Z. Gross CPM: - S018 [y n n
Background: CPM-Z Net cpu-z; 3019 [ Mfes &
-_-_,__-————T———-——---——*
Net CPM [T B RS
Efficiency = ~————x100= _~"" 9%
OPM -

Date of Callbration; 4-1-03 Expl oatéz o=l-03
Calibrated by Gurwy W

"W;' Date: ﬁ f 0%(

<A4.10

Rev: 2 :

Date: 25 Feb S8 ‘ Page 4cf 4

L.2241-2/143-89
S/N: 131410/188707
4/16/03
Mallinckrodt C-T Project—Phase I Revision: 0

Final Status Survey Report Building 250 Interior March 2004
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caniooa _ Thermo NUtech
For Mallinckrodf Chamical, Inc

NATIONAL NUCLEAR ABR-100 ..

'Z‘rdeﬁ MATERIAL SPECIFIC CALIBRATION DATA SHEET
ABRA%D SN: _180~1077 HIGH VOLTAGE: 31710V PROPERTY OF: MR LY”
READOUTINST: Lisd 224)1-2 sN: 131410 CAL EXPIRE DATE: 10 -1t 03
ABP-100 EFFICIENCY TO Srv-50 ON47 mm DISK: |77 %  CALDATE A} (p-03
BACKGROUND _|__BR SOURCE SR SA_ | Eficicnsy |
[ SURFACE | OPEN | SHIELD | NET | OPEN | SHIELD | NET |Source | Bourca | SR/,
| MATERIAL [ crzmin | Cislzmin | ceM | ctsft fin] Ci/i min] _ CPM # | Adtivity | so
(Canceeld 26 23 | 17 83 (217 |A&le {l-A 125aa~ ‘“ e
C { {_ lap7 8ol {4516 | ¢ el
AN \ . 48) 1297 lasia \L ILE;L :
4 )

S R prm— Gy
' SidDav=| 0+3

e of o) a & 31751 25 3469 (M2 11400 | 3,1,“
: o [ o 3o 1 243 3681 ( E’gf’
' o ) o__|3sa\ g‘z‘gf 358 WL S huitie

A o354 3303 PR RN
\*:ix 160 = lo'Moo ° =4 2 Averagas) |G .o
: Stdbeva ] 04}

[UT=N & =Y P2 =l [3zza [0-2 [ 19400119,

( e | o o) 13 1324 - 82861 ( 12,
(= o o 15735 319 J3di¢x) 15
L o o 6 [36oo (927 132131 € I

Aku};:au o o) [ 4‘01 193 _-|4ni0 M-2

{1 O = o 14188 207 13938
! o | o T o T4Ua I-1a3 (3936,
& © 10 [o laxs | 195 13pzel ¢

L2241-2/143-89
S/N: 131410/188707
4/16/03
Mallinckrodt C-T Project-Phase I Revision: 0
Final Status Survey Report Building 250 Interior March 2004

97 APPENDIX 3



CT-RP-66

Chl Squared Test
instrument Model ¥ 2241 Data: 04/28/2003
Instrumant Serlali 131410 Sourca Nuclide: Srysd
Probe Mode! # 43-89 Source Serial # 217886
Probe Serial # 188707 “Souroe dpm (4x): 56268
Window Setting: Effidency (cpm/dpm): 0.14
Threshold Satting: A mv :Background cpm: 708
High Voliage: 770 ] BKGD N-1 4
8KGD Count Time {min): 1
$rass Counts
Count # (ny Observad ' Expected Backaround Counts
1 7885 : 7848 82
2 7814 7848 80
3 728 7848 80
4 8035 7848 .v]
5 7801 7848 76
6 T851 ) 7848
7 7823 7848
8 7883 7848
] 7693 7848
10 7800 7848
1 7874 7848
12 7831 ’ 7848
13 7929 7848
14 7881 7848
15 7700 7648
1€ 7852 7848
17 7628 848
18 7861 7848
19 7724 7848
20 7805 7848
samgle mean (xbar) = 7848 Muttiplier to convert
sample varlance ($72) = 7273 ) to dpm: 7.3
background varlance (b*2) = 82 ‘
sample sigma (s) = 85 FEB Normallzation
(05% Confiderice) 2.752s = 238 § = 0.287
(66% Confidenca) 3.615s = 308
MDA{cpm) = 45
deni= 10 MDA(dpm) = 320
chitgst s plxey2) = 6.4876-01
chisquare (y2) © 17.608
Acceptable 42 min o 8.007
Accepiable y*2 max = 32.852
x"2 testpasses (yes/no)? YES
9% Conf. Interval Test min = 7458
96% Cond. Interval Test min c 7533
Dally Source Check Mean Net Counts 7768
95% Conf. Intarval Test max = 8003
89% Cont. Interval Test max s 8076
Test performed by: Steve Struck "YEV-03
Checked by: 4“: &. Date: 422EO

L2241-2/143-89
S/N: 131410/188707
4/16/03

Revision: 0
March 2004
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~ Site:

Job #:
. AB-100
AC-3-7
. . CALIBRATION DATA SHEET
A&100 | '
AC-3-2 sN: _8B 86l N Property of: __£/C

Readout Ir;st. : Luc-”'ﬂ_n J72] SN: /1S5 /26 cal. Exp. Date: 7-8-9¢
ELE;&L Saurce: SeY70 . sN: /-739/9-?' .Activityz L0330 DPM
Date of Cal.: 10-]-95 a ' '

ELATEAU: ¥ (ChLiB @ 3smv

’ Source _ Source .

Hioh Voltaoe J{CPFM) Hioh Voltace (CPM) ackorgund Check
600 1050 754 Hich Voltsoe © CcPM
&30 1100 Op. Voltage -S0 _2%0
700 e 1150 Op. Voltace A 315
750 1200 ' Op. Voltage +50 _3355
‘800 2180 1250 '
850 4226 1300

900 633 1350
Qs elos ”
950 1400
97 = Bakd

1000 go47 High Voltage set at: 1000 volts

. 1095 ' 8367 Az Frowr Cure Pos,
Efficiency: Qs Rear Core Pos.

5 Minute Gross Counts: Cwrr' "

Pos "A"3 40734 41487 Pos "B :__ /508
M3 Average A——Bir2e 4043 Gross CPM:___Bx 48. 6
Backgrov.}tz?j: CFM: 302. & Net CPM: 792

. Net CPM
Efficiency = ————ome— x 100 = 3%9.0 %

7-18-96

Date of Calibration: : 1-18-9¢6 Expir'aeicm Date:

Calibrated by: Sara SmT aqnsé 047’)7/#

(Print me ) ) (Signature)

Reviewed by: . Date: /=23 Gé

EA4.10
Rev: 1

Date: =S5 Jan 83 ‘ ' o EA4.10-46

L2221/AB-100
S/N: 115126/B861N
1/18/96

Mallinckrodt C-T Project—Phase I Revision: 0

Final Status Survey Report Building 250 Interior March 2004
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Sites
Job #:

. AB-100
AC—3—7 :
by : - CALIBRATION DATA SHEET
AG- |bo
RE~3—-7 SN: B8sa N Property of: £EAC

Readout Inst.: Lud ’gm 2201 8N: 126509  cal. Exp. Date: 7-8- 9%
Bera
A*l-f:,-;m Source: SeY¥906  en: 1339/?3 CActivity: _H03090_ _DFM

Date of Cal.: 10 <] -95

PLATEAD: X Cacie @ as mv
] Source Source .

, High Voltace (CFEM) High Voltaae (CFM) Background Check

&00 1050 Bloso Hioh Voltage CPM
&50 1100 Op. Voltage -50 i)
700 - 1150 ' Op. Voltage 250
750 1200 Op. Voltage +50 _ 317
éoo . L2705 1250

F00 6847 1350

92S 7005
9SG0 7Q8& 1300
975 7977 _
1000 S0 High Voltage set at: 90 volts
. . Carr . 1Ds.
Etficiency: II%"F;Z:E c.:;rm ’ib"
S Minute Gross Counts:
CNiRC”
Pos "A":__38633 3¢ 234 Fos "B":_39¥%47
BfC)/3 Average A—Bir2:_ 39/04%.67 Gross CPM:__ 78730.93
Background: CPM: 238, le Net CPM: 75 Gl 33
1293
: Net CFM
Efficiency = ———————w- X 100 = 7.3 %
DFM
Date of Calibration: 1-18-9¢ Expiration Date: 7- 18-%
Calibrated by:. ADARA  SMTH Y NG 1"’%
{(Print a) (Signature)
Reviewed by: - Datet [1-23 9@
ER4.10
Rev: 1
Date: 25 Jan 88 EA4.10-65
12221/AB-100
S/N: 126509/B859N
1/18/96
Mallinckrodt C-T Project-Phase I Revision: 0
Final Status Survey Report Building 250 Interior March 2004
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AC-3-7 i -

CALIBRATION DATA SHEET
Ab-tos —
AG-3-7 SN; Property of_t= - S -
eadout Inst.;_224 (-2 sn_131415 Cal.Exp.Date: S~ |S O3

fe
A&p:aSource: SeY-90 SN: _z_QQpb Activity:_I"ISOO  pPM

Date of Cal.._LO 24 -~

BLATEALL
Source Source
High Voitage (CPM) High Voltage {CPM) und Check
600 A——— 1050 High Voltage cPM
650 a9 HeeTs S99z Op. Voltage 56 244
70  3OS3 e 8 Lbl2 Op. Vottage, 2712
- s
750 24272 1200825 A9 Op. Voltage +68 3533
800 LA 12608 1355 i« e .
850 sso 20815 OERO Cntact Gepmelny
O b€ QQ{\.‘,:/
800 23&5 1350
950 -_ 1400
1000 High Voltage set at : &zﬁ volts
Efficiency:
S-Minute-Gross.Counts:

imin C,"' 7054

Pos "A” Pos "B"; 5
Average (A + B)/2; % Gross CPM: Imin Bk 256
Background: CP Net CPM; 198 /500 dem =

Net CPM Sgtg Sﬁ?&% J.LL

Efficiency = eeesseeemnaa X 100 = % -
DPM
Date of Calibration:_ S ~|S-02 Expira

Calibrated by:
Reviewed by:
+ 410
Rev: 2 ¥ QCO‘C-.QQJ Taner é
Date: ; 4of4
ate: 25 Feb €9 Ow*tr m\(IC\f' Page 40
L2241-2/AB-100
S/N: 13145/B426W
5/15/02
Mallinckrodt C-T Project-Phase I Revision: 0
Final Status Survey Report Building 250 Interior March 2004
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CAWNiOOA Thermo NUtech -
" For Mallinckrodt Chemical, Inc

NATIONAL NUCLEAR ABP-100Q
MATERIAL SPECIFIC CALIBRATION DATA SHEET

ABP-100 SN:_BAZQ;_\.LL_ HIGH VOLTAGE: P25 VvV PROPERTYOF: E.S - =
READOUT INST: _ 224 1~-2 sN: \B1A1ST  CALEXPIRE DATE: _S_~_I_§_£

) ) . o3
ABP-100 EFFICIENCY TO SrY-80 ON 47 mm DIsK:_39.0 % CALDATE: S-S -62
BACKGROUND B8R SOQURCE SR SA Efficiency
SURFACE OPEN SHIELD NET OPEN SHIELD NET Source Sov._m.:ae SR-BR/
MATERIAL | C1s/2 min | Cts/2 min CPM Cts/1 min | Cts/1 min CPM # Activity SA
(oxeele [Lde [sS0 | 98 [Enad] 294 | pasall-A [33250] 25.4

( ( P C_ _I&Aacl 299 | 95397 ( 2B.3

\ N\ .1\ leszz! 2492 |$230 24.6)

4 v & 18671 29484681 ¢ 5552_3

. ' Average = .
lZsx gtgeaaapm : 3B2SO . N
\u o o) o b ZS| lt44o -2 |22250)120.9
4 r I3 ( 1L1zl zez g&qo '( g_‘;( . ;_
\ A\ LT3 2940 | LSO3 .
J < S8e]| 283 | &3os] | 4 Eg-z:

X = m Average = .
12sx\18= 22 StdDev=| N« 4
Mesile | o o o Zoa z1eil-2 222~ 28807

1 C 2 ( 635 | 2en | (0367 L 128.06
\ \ \ 37] 2719 oSS \_129.5]
J ¢ [Z Zod (5221 | < gg.;
. Average = v
125X ITRdpm & 22250 O o
M,,m;,,' unl O o o J46e | Bi2 "17is6 |M-2 (2225 |32.2.
: C C ( ASHA 300 (T2l € C 5Z.7
\ \ \ Han | 3o 1oL \ 3.9 1.
L0 v ¥V 1Msed | 290 11268 1\ 8;-‘7
. = Averaga = . o
(25X M8 dem = 2225 o

DATE OF CALIBRATION: _B=|5~02.. EXPIRATION DATE: S-|S-~a3 R
CALIBRATED BY: \endel . o 5 Wm s
REVIEWED B: J%gg (?% _ DATE: ___<5/ /1 5@3\

L2241-2/AB-100
S/N: 13145/B426W
5/15/02

Mallinckrodt C-T Project-Phase I

Revision: 0
Final Status Survey Report Building 250 Interior

March 2004
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THIA

Thermo Analytical
TMA/Eberiine N Site: _ ____— .
. 801 Scarboro Rd. Job #: T

Oak Ridge, TN 37830
(615]481-0633 Fax (615) 4634621

: pB-loo
. AC—E—~F—
CALIBRATION DATA SHEET
Ag-loo
el SN BXS‘) N : Froperty of: _SAC
Reagout Inst.: LU 2200 SN: 069727 Cal. Exp. Date: _Y4-9-95
A
m Source: SRKRY-9o sM: _{239/9% Activity: 22500 pere
Date of Cal.: jo-3-9Y s
FLATEsL: K @AB. @ 35 mv I.J.
Source Source
* High VoltaneA (CFM) Hiogh Voltage (CPM) Background Checl:
600 ITE - 390 1050 A Hich Voltage CFPH
650 _J’Z- (s9y 7Y 1100 Op. Voltage -30 _~__
oo 19T 4129 43 1150 . Op. Voltsge —
_7s0 229 £99¢ A4 1200 | Op. voltage +5¢ ~
s 2L ‘2s - TE: MYUAR FATET APOTO
aon € 807¢% 2 1250 No 7 ATTSNUMIC ﬂtfllﬂ
gs0 238 857 30! 1300 S ConrRiBuToee T O “erm
. CoNTRIBOTION .
soo Y53 893 Y40 13%0 | TN DM
, APHR sountee & 1500
oz @iz 16T EIS 1400 J?_ nom.
1000 r 47 High Voltage set at: TSo volts
_E_.f;s:eauv- . . pres @ FORWAN® ot POS.
S Minute Gross Lounts: 2 Pos @ ReAf e~ PoS.
Fos "“A": ,i' Sféz Fos "“B": 3 2175. -
Average (A + B)/2: 298730 Gross CPM: _qCT¢v. 6
Background: CPM:___37¢.8 Net CFM:_7259.%
15 .
Net CPM
Efficiency L x 100 = ,3],8 *“
DPM
Dste of Calibration: __/-é'- s Expirption Dater _Z7~&£-9%
/ﬂfu Ph /

Calibrated by:
(Szgna urh

(Pl‘lnt Name)
//A Date: [~ &~-95

Reviewed by:

EAS. 10
Revs: 1 . - "
L2200/AB-100
S/N: 106729/B859N
1/6/95
Mallinckrodt C-T Project-Phase I Revision: 0
Final Status Survey Report Building 250 Interior March 2004
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TIVIA

Thermo Analytical
. TMAEbertine ) : Site: MALT-S
— 607 Scarboro Rd. Job #: b
Ok Ridge, TN 37630 e
[615)481-0683 Fax (615) 4834621
) ABP-100
. A
CALIBRATION DATA SHEET
ABP~oo0 .
e s A OYYe Froperty of: _SAC
meadout Inst.:{0Dlom 2232) SN: 117332 Cal. Exp. Data: T=17-9S _
ora SK7-906 .
ArEema Source: [Zéj[gz SN: . _/23 Activity: 22820 _  DFbs
Date of Cal.: we-2-9Y s
FLATEAL: K cAug @ 28 mv .
Source Source
* lHrah voltaoe (CPM) High Voltage (CPM) Background Check
SO0 — 1050 2562 Hioh Voltage (o}
650G -~ 1100 £ €6 Op. Voltage -ice _{03_
. — -8 {98
700 - 1150 4915 Op. Voltage 7
: +80 Z63
780 — 1200 SE89¢ Op. Voltage w300 _ ==
300 - 1250 & W )
_ 1277 T o
B850 1300 £ 105 o |
13es (é10- £33 -
SO0 - 1320 §662° 257
1318 £923 - 263
950 13 1400 1093-293
1000 1ot High Voltage set at: 1328 Glts
; . f~ FoRwAZo <HIR Pos,
Eificiency: = ReAR cn~TR Fos.
S Minute Gross Counts: enTR
Pos "A": 29953 _ 32817  Pos "E*: D194
Average tFrBT72:_R/S23 .0 Gross CPM:_é&304. ¥
Background: CPM:_2495. 4 MNet CFM: o0s8.R
2z
‘ Net CPM
Efficiency m ————ce—-- v 100 = 26 4
DFM
Date of Calibration: !1~17-9s Expiration Date: Z-172~95
Celibrated by: ££Ndm Morery Wﬂ’l%
(Print Name) (Signature)
—
Reviewsd by: _(fAf1anng McNamgs  vate: - |-17-95.
£Ad. 10 )
Rev: 1 .
Date: 72 Jan 88 [ PSR
L2221/ABP-100
S/N: 117332/A0446
1/17/95
Mallinckrodt C-T Project-Phase I Revision: 0
Final Status Survey Report Building 250 Interior March 2004
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THMIA

Thermo Analytical
. A/Eberiine ) ' Sita: _MALT-S
601 Scarboro Rd. Job #: -

Osk Ridgs, TN 87830
{615) 481-0683 Fax (615) 4834621

’ AEp-100
- AC~3~7-
CALIBRATION DATA SHEET
ABf-1o0
Bl UL /4 oYy : Property of: _SAC
s‘%ga’cjﬂout Inst.: {LOwm 222¢ SN: _ 11332 Cal. Exp. Date: 7-17-9S5
§ . )
Frramre Source: SRY -0 SNs . @gg[zz_ Activity: 2282 S pem
Date of Cal.: o-32-9Y b
FLATESL: < cALG. @35 mv
Source Source
! High Voltaace A(ACEM) High Voltage (CPM) Background Chech:
-Te o] -~ 1050 Zga; High VYoltaoe [ 3]
650 - 1100 9382 Op. Voltage—ge 94
. —_— - o 188
T - 1150 Si18Y-18s 0p. voltage 280
s SS2)-233 - + 850 W1
- 750 =~ 12Q0 +290 Op. VoltagewiBO 217
1228 S 139300
Z00 et 1250 « Yo
850 -~ 1300 N3y
) BO0 1% 1350 -
- 950 1269 1400 -
1000 2118 High Voltage set at: J2oO “olts
Eificiency: A= FORWARD coNTR Pas
%5 Minute Gross Counts: 8= ReAR cu7R FoI
ONTKR
Fos "A"1_25943 2NS9 Fos, "Ev: 282717
Average (A + B}/2: 2 - Gross CPM:_S5cX. 6
Bachkoround: CPM: _2§2.9 Net CPM: _S0¢.2 —
1262 i
: Net CFM
Efficiency & —~——=———-m x 100 = _23.3 =
DFM
Date of Calibraticn: /-17-95%5 Expiration Date: _Z-~17-9€ .
Calibrated by: KNNW /MU'RP#Z e
(Print Name? ) (Signature)
Feviewed by: WMQMLL_ Date: [-17-95 ——
EA4. 10 N
Rev: 1 .
Date: ne Jan 88 Ermd, 1~z
L2221/ABP-100
S/N: 117332/A0447
1/17/95
Mallinckrodt C-T Project-Phase I Revision: 0
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THIA

Thermo Analytical
— TUAEbartine ‘ sive: _MALT-S
— 601 Scarboro Rd. Job #: —
Oak Ridge, TN 37830 A ———
(615) 481-0683 Fax (615) 4834621
i A8L-lIoe
. RE-Z—7"
CALIBRATION DATA SHEET
ABP-100
T - L L K : Property aof: _S$4C. -
Zeadout Inst.: LOOWA, 222 SN: _If13%2  Cal. Exp. Date: 7-17-95
BLTA -
figkre. Source: SRFP-90 _ SN: J_Bﬂ’lj‘L__ Activity: _Z2J©0 D
Date of Cal.: 1©-3-94% ¢
FLATEAU: K CAUB @ ZSmy .
Source Source
riioh Veltaoce (CEM) High Voltage (CPM) Background Checi:
) - 1050 2941 Hiogh Voltace CENM
a50 -~ 1100 Yooo Op. Voltage —§2° __‘%%_._
-%o
o - 1150 2SS Op. Voltage 236
. +*Se 383
. 750 . 1200 O4E°179 Op. Voltage +po 4B
[R 2 ¥ S & 1495194 .
300 - 1250 6743 - 23¢
— 129¢ TGy 3it
590 1300 o9
R 2HL 1350 7393 -483 -
°50 887 1400 SAK
1000 (132 High Voltage set at: 1250 olts
Efficiencvs Az FRoNT .cNTR Pos,
S Minute Gross Counts: Ba REAR coNTR  PoS,
cnrk
Fos A" 20(22 3/8v8 Pos, "B": 21835
Average (4 + B)s/3:_2T9658.33 Gross CPM: _$991-64
Jackground: CFM: 24ER .o Net CFM:_§713.47
{2¥o :
! Net CPM
Efficiency 8 ————=me-— ¥ 100 = 5.2 u
DFM

Date of Calibration: [~17-9S

calibrated by: NEwegrs Muveeuny

! (Frint Name)

(Sicnature!

Expiration Date: _Z7-~17-95 .

Reviewed by: M&I_ﬁc&&!_@ Date: 1‘17‘%

[ 1

Fevs &
Dave: 2% Jan &8

L2221/ABP

-100

S/N: 117332/A0448

1/17/95

Edd. ity

Mallinckrodt C-T Project-Phase 1
Final Status Survey Report Building 250 Interior
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- Site:
) Job #:

AB—-I0O
‘RE~S=L.
CALIBRATION DATA SHEET
AB —-loD
AE—S-F SNz B 86oN Froperty of: __EAC

Readout Inst.: Ludlym 2221 sn: /17362 cal. Exp. Dater _7-8-9¢
-90
Elr-_p-\l{\-a Source: ’«339Z 72 SNt /939/9_? CActivity: 9345 DPM

Date of Cal.: 1O -9
PLATEAL: X CALB @ 35S mv
Source Source .
High Voltage (CFM) High Voltage (CPM) Backoround Checkl
600 1050 High Voltage ceM
650 1100 Op. Voltage -50 <84
700 - 1150 Op. Voltage 440
750 1200 Op. Voltage +50 S74
800 H4e0 1250
850 Cole 3 1300
875 7338
F00 s 1350
225 090
950 ! 1400
775 2286 9
1000 86 St High Voltage set at: SO volts

Efficiencv: H: Front Cure POs.
B B-: ReAr CwrR .
S Minute Gross Counts: i .

Cwrr

Fos "A": 8683 4o o Fos "B": 20952
%0/8/

(A'G'c)/?) Average A——E12: Gross CPM: 8036.2

Background: CPM:___3%4l.44 Net CFMi: 7639. 8 ' \
1982
i Net CFM
Efficiency = —~———-—— ¥ 100 = _37.&
DFM
Date of Calibration: l—18-9¢ Expiration Date: 7-/8-%¢
Calibrated by: _ SHE’H Sﬂ’HTH <) ihna :.#l

(Print Name) (Signature)

Date: 4["23‘?6

Reviewed by:

EA4. 10
Rev: 1
Date: 25 Jan 83 EA4. 10-66
L2221/AB-100
S/N: 117362/B860N
1/18/96
Mallinckrodt C-T Project-Phase I Revision: 0

March 2004
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Site:

: Job #:
AB-100
’ (= .
. CALIBRATION DATA SHEET
nE-100
AGwSa? SHz B8to M Froperty of: £AC

Rzadout Inst.: 223[ EYH
eda
Adlee SOurced Scj'ﬁQ BN

[113&2. Ccal. Exp. Date: 289

Activity: _2O3A0 brt

Backaround Check
Hich Voltage

Op. Voltage -50O
Op.

Op.

Voltage

Voltage +50

volts

Date of Cal.: l0-25-95
PLATEAU:
Source Source .
. High Voltaoe (CPM) High Voltage (CEM)
&00 0 1050 5196
650 Z 1100 1Sie2
700 /oG 1150 N/A
750 949 1200
" 800 ZLOAZ 1250
850 4403 1300
900 287 1350 E
250 15649 1400 7
1000 7450 H}gh Voltage set
Efficiency:

S5 Minute Gross Counts:

Pos “A": 32’71
Average (A + B} /2: ALA

AN/A
on

Pos "B":
Gross CPM:

Background: CPM:_R247.8 Net CPM: __2(B6.4
1239
i Net CFM
Efficiency = ————————v % 100 = _35.4 %
DPM
Date of Calibra F-5 "9¢

;2',_,0/@// H. Sells

Calibrated by:

(Print Name)

Reviewed by: Date:

EA4. 10

Revs: 1
Date: 235 Jan 8% EA4, 10~bb

L2221/AB-100
S/N: 117362/B860N
3/5/96

Mallinckrodt C-T Project—Phase I Revision: 0
Final Status Survey Report Building 250 Interior March 2004
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Ag-re0

31'6/4 -~
4B -lac
AC3¥

CALIBRATION DATA SHEET

AT SN:_B38¢op

Thermo NUtech

A ThermoRetec Company
601 Scarboro Road

02k Ridge, TN 37830

&% ThermoRetec

Smart Solutions. Positive Dutcomes.

(423) 481-0633 Phone
(423) 4B1-0121 fax

Property of,_7 72

wwReLermoretec.cem

Calibrated by:
aturi
Reviewed by:,

Readout Inst.;_222{ SN._117362 Cal.Exp.Date: fZ/Z[ZZ&oa
[ 3
Mpha Source: Se 1-90 SN:_/23892 Aclivity,_AS4ew  DPM /SZoo dpm
’ 2ZHS
Date of Cal.; 4[/ Zol/c‘y g ¥ (G35 V
PLATEAU: Cobect Geonebry
Source Source -
High Voltage {CPM) High Voltage {CPM) ~Background Check
6C0 F S— 1050 ba4z igh Voltage CPM
25
650 | — 1100 9136 Op. Voltage -5¢ _2435
700 1150 Op. Voltage 2C!
25
750 ¢ - ‘; > S04 Op. Voltage +5¢ _2& !
. 2 R— .
800 /oG- 1250 Sos52
350 o2 — éq'l_"
850 2726 360 Lod =
7=
800 4438 1356 324
loco
850 559 _4; e 483
. lo2S
1000 k470 High Voltage set at:__/eoc volts
Efficiency:.
§ Minute Gross Counts:
Pos "A". 30 454 Pos"B"_3/943
Average (A+B)y2._ 3/ 14 Gross CPM.__L242.8
Background: CPM._257-3 Net CPM: S 487. ¢
128¢
Net CPM .
Efficiency = x100=_3%.% %
DPM
<
Date of Calibration: /07/707/ 95

e
V0)20777

EA4.10
Rev. 2
Date: 25 Feb 99

L2221/AB-100
S/N: 117362/B860N
10/20/99

Page 4 of 4

A subsidiary of Thermo TerraTech Inc.,
a Thermo Electron company

Revision: 0

Mallinckrodt C-T Project—Phase I
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Certificate of Calibration €RG

Eavinoncniph Kestoraion e g

Voltsge Plutcon Form 120 Amoye e Vit NI

Albwpengie KM K21
[ DTRCE R

Prcesar Mig.: Ludlum Madet & 24 Serial Mo }’ﬁ ‘.D'? 7 ‘/

Cowiter Mg: 1 udlum Mokt 2331 Soriaihe: {38368

Countr Theeshokl Scumg: 10 my Ciommctry / Distanee wsouta:— frnches

SICe L g L3I der an s 0 U7 1o g 0500w w0 o

‘4"7@- 6.5 4" e 400} © T Omer,

Conl Hime: B.5 inmules)

L ’ Cinwx Source Background
Voltige Coigats CCounis
=
600 9543
=200 §XET R
> e 927259
06 L0063
1000 10656 T 1IS<Y
1100 t0778%
HS O D2EL
(A00 13270
Revnmendis) Operting Volage: 2000 wils
Canbrngy Hy: Calibrotion Dane: & & VoSS 3
Cabbraton e, Qi AV @ o
Hevigwed H_v:/ . S, d ,f14:4 Z\ Daig ///9’/02
L2221/3x3
S/N: 138368/201774
11/4/03
Mallinckrodt C-T Project-Phase I Revision: 0
Final Status Survey Report Building 250 Interior March 2004
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Certificate of Célibration

Rotemeter / Seudor Certificute of Callbrution

€RG

Eavirogmental Restomtion Qrous, {72,
12809 Arroyo Dx Vista NE
Albayuarque, NM. 17111

(309) 2084224

Mapufacrurer; __ Ludlum Model:__ 2221 Seria) NO.M S
All Ranges Calibrmted Electronically, Ludbum Pulser GeneraarSN.____ 9740~
Reser *"Audio=Mechanical *Batery™ Window Operation =~
1ligh Voltuge $00v~1000v = 1500v ™
lostument found within wolerance (+/- lO%)@ No
frsonament
———__ Reference Setting Ratemetcy *As found reading”
400 Kepro Yook yrac.y4
100 Kepm A YL N,
40 Kepw —eK — A5
10 Kepm Ok iy, A
4 Kepm b o { — M
1 Kepm 1 4.
400 cpa _. Yo D
100 cpm __£99_ LD
Intograted Counts fog Scale ]mcm.
Rofareace Setting (1-minute count) Count Rate *As found readmg”
400 Kepea wrrya K. - Rk
40 Kepmn TIfr e bR %Y
4 Kepm ____"/'dal . .7 £ % - M
400 epm — Yoy el o D,

Calibrated By; W

Calivratioa Date: /3« 27+ ©oF
Calibration Ine:_/ 2+ 20 € Y

Rt Mol (Foton w 16/23/0F |

L2221/3x3

S/N:

138368/201774

11/4/03

Mallinckrodt C-T Project-Phase I
Final Status Survey Report Building 250 Interior

Revision: 0
March 2004
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CT-RP-66

Chi Squared Test
instrument Mode! # 221 Date: 11/11/2003
Insfrument Serial# 138368 Source Nuclids: cs-137
Probe Model # 3 Sourcs Serlal # 2536-92
Probe Serial # 201774 Sourcs dpm (4r); 228880
Window Setting: Efficlency (cpm/dpm): 0.13
Threshold Setting: Background cpm: 35104
High Voltage: 1000 BKGO N-1 4
BKGD Count Time (min): 1
Gross Soynts
Gount # {n) Expected Backaround Counts
1 29749 29733 3556
2 20019 20733 3525
3 28500 29733 3508
4 29688 25733 3478
5 29999 29733 348¢
] 29308 20733
7 20779 29733
8 29505 28733
9 2811 28733
10 29534 29733
1 20882 29733
12 29462 29733
13 20337 28733
14 2085589 29733
15 29341 29733
18 29728 29733
17 29743 29733
18 25885 29733
19 26886 20733
20 29853 29733
sample mean (xbar) = 20733 MuKiplisr to convert
sample varlance (s*2) = 34474 to dpm: 1.7
background varlancs (b*2) = 1119.8
sample gigma (s) = 189
(95% Confidence) 2.7525 = 518
{99% Confidence) 3.615s= 882
MDA (cpm) = 27
dfani= 19 MDA (dpm) = 2142
chitast = p(x<y*2) = 2.828E-01
chisquare (x*2) = 22.030
Accaptable x*2 min = 8.907
Acceptable y*2 max = 32.852
x*2 test passes (yes/no)? YES
99% Conf. Intervel Test min = 28540
95% Conf. Interval Test min = 25703
ally Source Check Mean Nat Counts 26223
95% Conf. Interval Test max = 26742
89% Con, Interval Test max = 28905
Test performed by: Dirk Hartman oL
Chacked by: Drew Thatcher Date: 117112003 e
L2221/3x3
S/N: 138368/201774
11/4/03
Mallinckrodt C-T Project—Phase I Revision: 0
Final Status Survey Report Building 250 Interior March 2004
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Desianer anct Monocturer f LUDLUM MEASUREMENTS, iNC.
A . . ‘ POST OFFICE 8OX 810  PH. 325-235-54%
.[E Sctonmic aha incumat CERTIFICATE OF CALIBRATION 501 OAK STREET FAXNO. 8252362672
. SWEETWATER TEXAS 70586, USA.
FUSTOMER ___ TYCOfMALUINCKRODT ST LOUIS \ ORDERNO. ___ . 296103/271822
A widum Meowrements ine, _ Model 221 seaiNo (S 1020
Mig. Mode! e Sedal No. 02,0429 -G
Ca.Date .. ... .. 2tcApefy_ . .. ColDueDate 26-Aze04 Col inferval ____ 1 Yogr _ Materdfoce___ 200-'¢
Sheck mark Mappam'o oppncouaunm andjor detecior AWmig.spec. | T.__ 72 °F RH. 31.% A8 05 &
{ Newlinsrument  Ingtrument Received thin Toler. +10% | | 10-.205 [} Out of Tol. ] Requiing Repalr [ Other-8ea camre = -
& Mechanical ck. &7 Meter Zoroed [ Botkground Subtroct R Input Sons. Linac iry
i F15Res. cx L4 Resot ck, & Window QOperaton 4 Geotropisa
géudock. [ Alom Setting ck. B4 Batt, ck. (Min, Voin 59 VoC
ciorated In occordance with LM SOP 14.8 rev 12/08/89. {"} Catrated In accorcance with LMI SOP 14.9 rev 02/07/97.
stument Vol Set Cammbs v input Sens.Commeptsmv Det. Oper.Comment SV ot Commets’ gs Haﬂo_LQ&_l.Q_____
o] HV Reodout 2points)  Ret/nst.___ __500 / 494 v retrest___ 200 7 1940 . .
COMMENTS: i
Peak settings Gross Counts ' Modal 2221 currently set
High Voltsge: 434y AN N for Grosds toun
Tnzeshold dial: 642 100 (10mv) : Migh voltage set with detecter
#indow dial: 40 n/a ’ egonnocrod.
Window Position: "IN“ *ouT* '
Resclutiorn for Calld?: w {0 *» n/a riemware: 24 & 10
Emmm BIMMMN o1k rhmﬁmlﬂhdﬂhmd&bﬂ)ﬁm.
REFERENCE i INSTRUMENT RECD INSTRUMENT
RANGE/MULTIPUER CAL POINT *AS FOUND READING” METER READING*
SX100 . . _400Kcpm ' -3‘?o 290
X 1000 100 Kepm P [F2]e)
X100 40 Kepm e, 3 O =10
X106 ‘ 10 Keprn v 111 — T Y-N——
X0, . 4 Kcom : 3490 390
X 10 1¥eom ... 112 R
N X1 A0 com : 4p0 . . I
wXVUiiie . —..100cpm : 1020 [a .
"Unconony whner = (0% ©.F.whhn x20% s e All Runge(0 Coltraled Bectronizcly
REFERENCE INSTRUMENT I REFERENCE INSTRUMENT INSTRUMENT
CAL POINT RECEIVED . CALPOINT RECEIVED METER REAZSING”
bl
oot 400K cpm o _s0Kcom % _Hipa
——40Kcom | _S0Kcom —Se s
—400com ... -600.com. _535_ __j@'n:_
40.com. ___S0com. — _
MW mwmmmwummawmmmnnmmusmwtm bmcwamwx c!
hen yriernasonal Iondands Orgonieat 0n MOMBOR, O ReuG DO ¢irivOd frorm a6Copiod vorses of Natual pRysctl 0onsicrts Of ROve Deen dervad by 1he IR0 DO Of SOGnor iae™-
W CORDHCNON SyStOrn CONJOTTE 10 s eCLIEeNt of ANSNCSL 2640-1-1004 ond ANS: M323-192 Stone of Texes Comyatian Licanse NO. O %.\
Refsrence instrumonts and/or Sources:
o1 Gormasn [Tinee T2 Omses Tsies Cinos Cex Desiz esn [ Noumon Amv241 Bo 5.5 7~
0] Aphasm [J Bstasm 0 omes
J m80asSN 2 Multimeter SIN_______ BOREC3CD .
Colibrated By: , — oo 2o -0 —
Reviewsd By: %}_\Q:La._ g Date +90 A
g{ag;um%?@fmhmmwmwume l Ag: I"{ omcmffo?mdc.mm e
L2221/3x3
S/N: 157020/020429-6
4/26/03
\./
Mallinckrodt C-T Project—Phase I Revision: 0 -
Final Status Survey Report Building 250 Interior March 2004

113 APPENDIX 3



Desigrer mdoh:mmcmor

Sclertic and indushicl : 501 OAK STREET

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810 PH, 326-235-549-¢
FAXNO, 326-235-4672

insrunents SWEETWATER TEXAS 79556 USA.

Bench Test Data For Detector

Cotector ___ 33 SeriNo.O2.0429-C
Customer TYCO/MALLINCKRODT STLOUSS ;

'

YR TSP gt
206105/27 580
e e T

Counfer ____222) SeralNo. 12 102 O : Counterinput Sensiiity . 1©Q  mv

CountTme _ (o $€C.

. Oitance Source fo Detector . Sutface,

Other ___ . N,
High sotope Sm 241  wotope isofope ... ..
Veitage Background Ste 22 0. 1Tl Ske_l . Stre e

US0 | Jyu3 | 5324

Soo | o5 18326

SSO | 1812 22 441

00 | 1G4 122466¢

530 | 1687122705

700 | 1129 |22 861

150 2087 123 047

L BOO [ 2521 259 48

8SH | 3899 |29 37}

Q00 (780 [H0231

950 (161391 5 3980

looe | 19108 | 78799

® SefvhamoM:clearhc‘?usrrysmoer%? °

L2221/3x3
S/N: 157020/020429-6
4/26/03

Mallinckrodt C-T Project-Phase 1
Final Status Survey Report Building 250 Interior
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CT-RP-66

Chi Squared Test
Instrumant Mode! # Date: 06/07/2003
Instrument Sefal# 167020 -Source Nuclide: Ce137
Probe Mode! ¥ Nal 33 Source Serial # 2558
Probe Serla! # 020429-6 Source dpm (4x); 21634000
Window Setting: 3700 32 Efficipncy (cpmidpm): 0.01
Thrashold Setting: 100mV 704 Background cpm: 3676.2
High Voltage: é50v BKGD N-1 4
BKGD Count Time (min): 1
QGross Gounts
Count ¥ {n) Backgroynd Counts
1 226801 227689 3624
2 22rere 227668 3830
3 228251 227669 3510
4 227614 227689 I
s 2268344 227680 3616
6 228847 227689
7 227269 227689
8 227708 227689
9 227138 227689
10 227004 227689
11 227520 227689
12 227819 227689
13 228608 227689
14 228689 227683
15 221718 227689
16 227078 227688
17 227572 227689
18 227673 227689
19 227841 227689
20 227443 227688
sample mean (xbar) = 227689 Multplier to convert
sample variancs (s*2) = 334344 to dpm: 84.6
background verance (b*2) = 8750.2
sample sigma (s) = 688
(95% Confidence) 2.752g @ 16812
(39% Confidence) 3.615s » 2117
MDA (cpm) = 285
dfenis 19 MDA (dpm) = 26948 .
chitest » p{x<y*2) = 8.637E-02
chisquare (x2) = 27,900
Acceptable y22 min = 8.807
Accoptable x*2 max = 32.852
12 test passes (yes/no)? YES
99% Conf. Interval Testmin = 221895
96% Conf, Interva! Test min = 222401
Daily Source Check Maan Net Counts Mﬂ

95% Conl. interval Test max =

99% Conl. Interval Test max = 226130

/&Q‘@ 5T T 7-2002

Test parformod by: 8 Struck
Checksad by:

12221/3x3
S/N: 157020/020429-6
4/26/03
Mallinckrodt C-T Project—Phase I Revision: 0
Final Status Survey Report Building 250 Interior March 2004
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CT-RP-66

Chi Squared Test
Instrument Madel # 2221 : Dste: 06/04/2003
Ingtrument Serlal¥ 157020 " Source Nuclide: Cs137
Probe Model # Nzl 33 . Source Serial # 253899
Probe Serial # 020428-8 Source dpm (4n): 2286600
Window Setting: 3680 Efficloney (epm/dpm): 0.01
Threshold Setting: 104mV : nd cpm: 3985.8
High Veitage: €50V : BKGD N-1 4
BKGD Count Time (min): 1
Grose Counts -
Count # (n) Expagied ackaround Goeurts
1 28742 28482 4018
2 28702 28492 4086
] 28477 28492 3976
4 28166 28492 3804
§ 28711 28492 3084
6 28701 . 28492
7 28491 : 28492
8 28304 28492
-] 28412 28492
10 28687 284982
11 28084 28452
12 28343 28402
138 28087 28492
14 28480 28492
15 28454 _ 28492
16 28682 28492
17 26441 28492
18 28716 28492
19 28508 ' 28492
20 28592 . 28492
sample mean (xbar) = 28482 Multipller to convert
sample variance (3*2) = 44338 to dpm: £0.3
background variance (b*2) = 3689.2
sample sigma () = 2ie
{95% Confidance) 2.762s = 603
{86% Confidencs) 3.615s = 792
MDA (cpm) = 297
dfcn1= 1% © MDA (dpm) = 23801
chitest = p{x<yr2) = 5.769E-02 i
chisquare (x"2) = 29.566
Acceptable ¥*2 min = 8.607
Acceptable x*2 max = 32,852
22 wet puassos (yes/no)? YES
99% Cont. Interval Tast min = 23714
05% Conl. intorval Tost min = 23803
Dally Source Check Mean Net Counts 24508
95% Cond. Interval Tost max o 25110
99% Conf. Interva! Test max = 25289
Test performed by: § Struck m ¢-¥-03
Checked by: Date:
L2221/3x3
S/N: 157020/020429-6
4/26/03
Mallinckrodt C-T Project—Phase I Revision: 0
Final Status Survey Report Building 250 Interior March 2004
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Gt u £UU3 103ids 318 ©3¢ 1234 . PALLINCKROUT . #2114 P.00S

, g wmgmm 3, NG, <
- “‘"”b“""““"’ o CER"F’CATEOFCAWRAVON - oasam D ::xv;a vwm?z
CUSTOMER wcongumaemmfcmm - ' _ ‘ . ORDERNO.____ 288347/26824
Mg e Model oo - U Mmoo SeddiNo._ /2542

" Ca. Dote SNov0? . CotDusDoto SMOVOY T Col wervol__shonms

Chack mark [ applies 1o applcabile Inslr. anc/or detecior AW mig.spec. T, 2_%F R 2% At____ 8098 mmMg
{7 New instrument  Instrument Receved  [FWithin Toler, +10% Dlo-m JoutotTal. Dkaqumgkapok [ Other-See comments

Mechanical ck. m'muovopomon '
WV AuCiock.

ADthaMﬂmv -l mV mm —_—d____mV BetoWindow _X) __mv
G‘;dbrurodhocwdmummMSOPlLBm)m

" insiumentVoltSet_gzk v High Voltage set with detector connacted.

.

& HvReadout @pots)  Ret/inet. __ /91 / KDV RefAet___ Zfwd ) 150V
(ELPROM Satfings)
Instrument in DFM mode. : PCYCountime: _ L@
QC mode umed OFF. ’ - Apha Alarm; 50000 cpm
Overioad set ot 174 um past OFF. ‘ © " AphayBeia Al 50000 Gom :
Battery voltods mecsured ot ZEve  Vde. . o cabrcﬂbnbuabute._myu?__
C-laEfictoncys 9 %4phHNet . © - LOC ok of Count) fime = 30 minutes (dafoull) -
: REFERENCE CAL POINT ' : D .
Abho o | \ INSIRLI'ENTRECSNE INSTRUMENT METER READING'
Dighal Readout —Kenm S, . 7 S — 22
—_—0cem U . - W —
— Mcpm /- S —_—te
Be : REFERENCE CAL POINT WENT RECEVED INSTRUMENT METER READING*
Digttal Readout —&Kepm —MYve —Ele e
—i0com - S —_—r
——f0cpm — _—
"Urconcttv winin g 10%  C.F. witin 0 20% ) '@mcammmm
COMMENTS: *
. 522 £or ‘m-zao s/n 27‘8-00. 3070cpa, read &sY in 1 ninuto = o8 2pi
mmmaﬂ-mhm : ~Tx _{_ : nw-. s : d \._w.'cbmmmmd
other INETICIONG! SIENCXICE OHONEOtoN MTHoN, OF NOVE D of physoc e Dean devicd Dy e o Ipe of colbaakaen -
hmmmnmwumsﬂa-mwmmm . - mdtmmm&l&lw
' aneolmlm.mandfcrmeu. . o
BMWWWWMY — O oter
& m&owN 1709 0 0scB0sCope SN . [ Wutimeter SIN

Cotrorsd by, el B binde - vow_Tamed
chw _' o Dcaa Un e 02

sctnotoe wnuwnmmamwm l J\CMB‘mmmmmm—’

™~
FORM C5-2 0RO/
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Mallinckrodt C-T Project—Phase I Revision: 0
Final Status Survey Report Building 250 Interior March 2004

117 APPENDIX 3



des A Tt il e < A S Goll s SN it L el e

Wmm = §2114 B.011
"mzm ', ‘,«_: T
. L2533 -\N N
i zsader 1::00bs rubnc )
S sdudhr 24 s-xmmsss: §
ot ,Seado: 31 Sitarpuilaing Y
. “dendir 41 oom 2-Banthall
- deadax 51 Nare: cmr
_ acaduﬁ:mmtl? o
N _mmmmmo Date: 5/8/03 ‘
Wodel 3030 pates 1176702 . R T L
¥eda) 3030 ‘Time: 10:26:33 A = St s
© User BC Tmar 1.0 ” e
. Alpha Isotope: Mus23$ , _
<. Alpha Source §ize (dom)s 25200 - . o .
" Alphs Source @ize facil: OOLBIEASSLI . st
Ssta Isctops: Tec-§9 - ) ’
3eta Source ‘Size (dpm): . 22600 _ IR
Sgta Source Si‘n Luci)s 0.01018018 IR
" sStarting High Voltage: 635 AR AREER :
> - stafting Bigh Voltage: 750. . g _ o .
: nichmuqamc:wtr B S e
" Mateas Count-¥odst stazsR
* §oarce Count Time (min): 0001.0.
3ackpround Count Time (min): 1.0
_ e amrie
:HV | Source (Beta) Background LB czowmk Crosatalk
625 9306 (348) RO Y 0.0%
§5¢ 9457 (313) 3 31 RIS 0.0%
675 9631 (338) 3 0.0%
700 $755 . {34Q) 5 0.0
©725 9627 €28TY, | 0.00
% I (316} 3 0.8
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—
PR

e 'v’ospsesfooppuocuehstr and/or detector AW meg. $pec. ___Z:_'F o m_»”‘_;‘_as_s Ar__ 7008 mmKg .
- \w insrumeant  Inshument Recelved @'wmtﬂo(er +10% Dmm Domaﬂd [J Requiring Repdr J Other-See comments
-;-7_’ Mechcnicat ek, (] window Operation _
¥ A.dock . :

) AIphaSensNMry ln____ mVv BetacSensiivity ___4____mV BetaWindow _50__mV
0 Ceibrcted in occordance with tMI SOP 14.8 rev 12/06/89.

instrumont VoltSet __GJSe  V High Voltage set with defector connected.

v/ HV Reacout 2 points)  Ref.fnet.__ S / 600 .V Reffinst.___ /512 Vi 150 Vv
(EEPROM Settings)
FC)CountTime: Lo

SC mode lumed OFF. Alpha Alomm: FR2909 ____com

Te—wrse verson: 39913400 Beta Alorm: £99¢9¢ cpm

Orher'o0d set Gt 1/4 tum post OFF. Alphc/BetaAlarm: __$2I299 __ cpm

Be tery voitoge measured at Z2J¢___Vdc. Calibration Due Date: _ey /1t S2g0¢

g Edctency=_2f %4 phNet LOC QLoss of Count) kma = 30 minutes (dsfautr)

REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Alzhe Thanne!

Digitc! Readout —400Kcpm —1P902 [ A
A¥.cnm 29991 39¢82
—4dcpm . ./ A D 1, / S
—A0cpom ~—tee P . - S
—f0com. —o —_—e
REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
3erg/Gomma Channet .
C glisl Reccout 200K cpm T995%2 Fedts 2
40K cpm J985 . pi2rad
- J >
4 n com gzg o 2&0
—fcpm _—e —
Conmote s vty s 1096 CF. within o 20K O indicates 0.1 minute count -

L0 Mocasements, NC. Certifies 1hat the above nsument hos been calrated by stanaands Fuceatia 10 10 e caloraion focktes of
c-‘vx~fr~mwmwmumwummmmawmmammmmnmmu COmYaion WChnguot.

P e e, dtmcmntbnmNaLo-l%s

s mmmmmmmuammmmmmmm
«e.ere*zce lns.‘rumenls mdlor $ourcet. :

. OAehesm . 0[] BetaSN
R msoosN - 134700 Oscl

© Scivared By g
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v Se-ia.’£179562
:‘".:; LJEEGE’ 3 S mlmg 1=
:” ‘Header 4: Roam 7 Eastwall
. Header 5: More Corments?
o Header 6: )lore Coments?

cal ibration Due ua:eQ szs/oa

User 2. Time: 1.0

Alpha Isotcpe: Pu-239

alpaa 3ource Size {épm): 25200

ATpha Source Size (pCi): 0.011351351
Za%a Is0tope: Tc-98

2oUa ¥surce Size (dpm): 22600

Zexa Sxurce Size (u”i): 0.01018018
Startiag High Voltage: 600

Starting Righ Voltage: 750

wimh

Iypaare

¥alzage Increment: 25

TLanaze Taumt Mada.  GQCALER
Taunt Time {min): 0001.0
? wemd Count Time (mén): 1.0
ALPHA BETA
~ Sauv~e [Seta) Background  Eff CrossTalk| Source (Alpha) Background Eff Crosstalk
a0 9387 {233} 0 37.3% 3.7% 4580 (2) 32 20.1% 0.0%
423 9453 {258} 1 37.5% 3.5% 5493 3) 29 24.2% 0.0%
£390 9683 (363) 0 37.6% 3.5% 6502 {3) 33 28.6% 0.0%
873 9536 (357) 1 38.0% 3.3% 7454 {3) 36 32.8% 0.0%
2 9537 (343) 0 37.8% 3.2% 8354 {0} 3 36.8% 0.0%
25 9618 (305) ] 38.2% 2.5% 9100 {6} €3 40.0% 0.1%
750 9666 (356) 1 38.4% 0.8% 10029 {5) 276 43.2% 0.0%
L3030
S/N: 179562
7/22/03
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C..u.n."‘.'"e ~,a1pha MDA(dpm) Beta WDA(dpm) - - o
0.1 . 721 v . 313.9
w4 1334 - . |

1.2 102.9 | - '
3.6 | 85.7

1.4 74.3
0.7
0.1
7.2

LZLIE o8 3 S - ]
€D D un

222 . 70.3
R . 66.8

- ra A

102.9

e famed
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ey
¥ TR g

CHEATTR P 3067
MWUK:M

26 ANG 03
v-neckm«s_fcmmopmmm«mmwmmc. o n L

TR x m______m,a_nmng
3 New ‘rstument 'ns‘vunen‘mecwod anhln‘loler 4-105 Dlo-zms DOuloﬂd []Reqzthgl!epdr DOber-Seawmnk

g Mechanical ck ‘#{ Window Operation

Aucio ck,

AphaSensitMty __ 120 __ mV BetoSensitMly __4 = mV BstaWindow _§0 _ mv
{3 Carated I accordance with LMI SOP 14.8 rev 12/05/89.

~srumentVoltSet_2gs V' High Volioge set with detector connected,

(¥ KV Reodout @ points)  Ref.ingt.___ 9498 ) X0V Reffirst__ o8 ) 0 Vv
(EEPROM Satiings)
FC)CountTime: _L4S
ST rode tumed OFF.

Alpha Alarmy 297999 cpm
Beta Alarm: 29799 = cpm
AichafBsto Alem; _ 299999~ cpm
Caloration Dus Date: _g8/24/2087

LOC QLoss of Count) time = 30 minutes (detauln)

Frnoste version: IPe/et
Overood set at 1/4 fum past OFF.

Battery voltoge mecsured af 22,22 Vde.
Cry  EfMclency=_ /2 %{4p)Net

REFERENCE CAL POINT

. INSTRUMENT RECEVED INSTRUMENT METER READING*
Alcha Channel
Digto! Recdout —4Kcom 2995 0s 1805y
——40Kepm 9%y vy
—dKcom IS 2998
—A4com b — 0
—d0com o Yo
Beto/Gamma Charnel REFERENCE CAL POINT WWNT RECEIVED INSTRUMENT METER READING*
Digitol Readout 400K cpm ) 29422
' . —aXepm. . 1 S —_—
—4&0cpm | Yoo o0
“ovsetTrv wibhng 1I0%  CF. within a 20% @ nctcates 0.) minute count
COMMENTS:.

BE . A S D I VN, WSKoere, remcd ISR 4y dbe avmte: GoX VI
B Jor Ta-L30 drn D8-00, Jo2e pn , 1ead VWY G e miede 2 K00 W/

mmmmmnmmrm—“

10 10 NG oncd inssue of. ond fockies o -
= . .ihat Infemotonal m-munwmmmmmmuwmmummmwnunmodmw
0 LOMNIUON PAISEN CONTONTE 10 She Tck Sroments of ANSIANCS). Z540-)-1002 ardt AN NY?8- 1078, Steria of Teren Cotonmtion Ucenen No. tO-104%
Reference kmmnhmdlor&mms. :

. /A'chcsm Io-nr »w .
'v(mx'v\ -

=
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“TC5 1672003 ‘162 52 318 654 1251 :
.uuc,.um rcasm an .

l&o&el 3030 Platoau Data

£ “1;38 50 P B .

Header 1: John Q Public
- Header &: Serial#173577
der 3: Site:Building 1
Lex 4: Room 7 EastWall ' \3 v
noader 5: More Cormentg? .
#eader 6 : More Comments? “y

Ceilibration Due Date: 2/26/04

iodel 3030 Date: 2/26/03
vodel 3030 Time: 11:42:00 AM

User #C Time: 1.0
Alpha Isotope: Pu-239

Alpha Scurce Size (dpm):
Alpba Source Size (uCi):

365000
0.164414414

3eta Isotope: Tc-99
3esa Source Size (dpm):
3eta Source Size {uCi):

22600
0.01018018

Starsine High Voltage: 675
”*»*-1:"' Xigh voltage: 800
iia vc-::ge ¢nc'emeht~ 25

lataau Count Mode: SCALER
feezte Counk Tire (min):  0001.0
Jackground Count Time {min): 1.0

YR

............

ALPEA
Background EE£f

Source {Alphe)

Background Eff Crosstalk

D R P U T e e e D e D w0 A o b A 4D W e W A D P

675 137685 {3889)
700 137877 {3657)

0 6010 (1)
0
725 138583 (2500) 2 38.0%
0
1
1

6966 {1)
7969 (1)
8551 (3)
9470 (1)
10082 (2)

50 137851 (1483)
TTS 137047 (1071)
{783)

T 237i65

L3030
S/N: 179577
2/26/03

36 36.4%
45 30.6¢
49 35.0% 0.0%
50 37.6%
70 41.6%
203 4a.mn
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}' "?:’%JUI?"IG "2003 Iﬁ 52 ~31¥w65‘4*31251 "

;y'- Jecikground(epnl s -
.a Bafkgmmd(cpm) 49 0

Y M
""-'?fbel-& EffiCiEﬂCY‘ 350 -

'.3");“‘_\5?»onfldence Level 5 ff ?“

ot e ,,;-.f::jupha m[dm) Bt HDA(dpm) _' BRERREE AR

0.1 ms - 295.7 -
05 BS 1%
.0 UL 100.8
2.0 18.6 8.5 ‘
5.2 1.8 Nn.6
Ay 3.6 69.8
5%.s 12.5 66.5
G 4.4 100.8
L3030
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APPENDIX 4
Threshold Comparison Test Reports (TCTR)
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MALLINCKRODT C-T DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Run Date: Wednesday, December 24, 2003

Survey Unit Number:. 2502 Class: 2 Data Points: Beta  Grid Type: R

SURVEY UNIT TABLE
Surface Area
Fixed Included
Bldg Rm Surface  Equipment (sq. f) Remarks
B250 205 FNSEW Q1-6 628 " Dishwashing Room
B250 207 FNSEW Q14 822 Storage Room. Had contaminated sink that was
B250 209 FNSEW Q1-12 1517 Lab
B250 210 FNSEW Q1-13 2930 Mechanical Room
B250 211 FNSEW Q1-12 1617 Lab
Total Area 7514

INITIALIZATION DATA

Measurement Types Selected: RG, BI, CH

Date Range: All

Thresholds:

EMC: 13,000 DCGLw: 2,600

SURVEY UNIT TEST STATUS

Test Performed __ Status dpm,/100 cm?

Min/Max Pass Maximum Survey Value CB 622.0

Background Fail Minimum Background VT -26.0

DCGLw Pass Difference 648.0

DCGLavg Pass Average Activity 119.4

EMC Pass Average Below DCGL 1194

Wilcoxon Rank Sum Test N/A Average Background 87.7

Sign Test for Paired Data Pass

Mallinckrodt C-T Project-Phase 1
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THE FOLLOWING DATA POINTS FAILED THE EMC TEST:

THE FOLLOWING DATA POINTS FAILED THE DCGLw TEST:

MALLINCKRODT C-T DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

NONE

NONE

THE FOLLOWING DATA POINTS FAILED THE BACKGROUND TEST:

Survey Unit# 2502 Building: B250
Meas. Gross Activity

Room SFC X(fty Y(f) Mix Type Min SID  (dpm /100cm’) Exc Res.

205 E 6.5 25 C8 Bl 1 6460 3304 C

205 N 1.2 00 CB RG 1 6458 622.3 C

205 Q2 20 00 G Bl 1 6465 71 C

205 Q4 2.0 00 P Bl 1 6469 62.3 Cc

205 Q4 1.0 00 P Bl 1 6468 17.0 Cc

205 S 14.0 68 -CB RG 1 €459 236.8 C

207 w 104 30 CB RG 1 6476 490.1 C

207 w 0.3 55 CB RG 1 6478 192.7 C

209 F 11.8 205 VT RG 1 6542 91.7 C

209 F 1.8 82 VI RG 1 6543 75.3 Cc

209 N 11.8 39 CB RG 1 6539 230.2 C

209 Q10 20 00 G BI 1 €571 58.0 C

209 Q10 1.0 00 G Bl 1 €570 38.7 C

209 Q1 1.0 00 O BI 1 6572 327 C

209 Q2 3.0 0.0 AT B! 1 6551 €8.7 C

209 Q2 20 0.0 AT BI 1 6550 55.6 C

209 Qs 2.0 00 G Bl 1 6564 554 C

209 Q9 20 00 AT Bl 1 6566 139.1 Cc

209 Q9 1.0 00 AT Bl 1 6565 117.8 C

209 S 6.7 23 CB RG 1 6544 167.4 C
Mallinckrodt C-T Project—Phase I Revision: 0
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MALLINCKRODT C-T DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Meas. Gross Activity
Room SFC X(ft) Y () Mtx Type Min SID  (dpm /100cm?) Exc Res.
209 S 6.7 106 CB RG 1 6545 1535 o
209 w 205 80 CB RG 1 6540 3558 (o]
209 w 9.2 80 CB RG 1 6541 3139 (o]
210 E 5.1 123 B RG 1 6494 4557 Cc
210 E 16.6 123 € RG 1 6497 3136 Cc
210 N 6.0 60 CB CH 2 2103  509.8 C
210 N 6.0 00 CB CH 2 2101 506.1 o]
210 N 29.6 65 B RG 1 6491 4918 C
210 N 6.0 30 CB CH 2 2102 3945 (o}
210 N 12.0 60 O CH 2 2123 3116 Cc
210 N 6.5 65 FG RG 1 6490 260.4 C
210 N 12.0 00 O CH 2 2121 257.6 C
210 N 12.0 30 O CH 2 . 2122 246.8 (o]
210 N 16.0 00 O CH 2 2124 2216 C
210 N 16.0 60 O CH 2 2126  169.3 C
210 N 16.0 30 O CH 2 2125 1387 (o]
210 Q1 1.0 00 M BI 1 6502  141.6 o]
210 Q1 20 00 MBI 1 6503 1284 Cc
210 Q1 30 00 M B! 1 6504 118.4 C
210 Q6 1.0 00 M BI 1 6512 93.6 (o]
210 Q6 20 00 M Bl 1 6513 71.9 C
210 S 10.8 18 B RG 1 6499  546.1 (o]
210 S 339 134 B RG 1 6500 405.0 Cc
210 S 10.8 134 B RG 1 6501 3436 C
210 w 24.0 30 CB CH 2 2141 4359 o4
210 W 6.0 00 CB CH 2 2131 4269 C
210 w 240 60 CB CH 2 2142 3747 C
210 w 120 30 CB CH 2 2135 3675 Cc
210 w 6.0 30 CB CH 2 2132 3404 C
210 w 18.0 00 CB CH 2 2137 3368 (o]
210 W 18.0 30 CB CH 2 2138 333.2 C
210 w 12.0 6.0 CB CH 2 2136 3296 C
210 w 0.0 30 CB CH 2 2129 3026 C
210 w 6.0 60 CB CH 2 2133 3008 Cc
210 w 0.0 60 CB CH 2 2130  300.8 Cc
210 w 12.0 00 CB CH 2 2134 2702 C
210 w 240 00 CB CH 2 2140 237.8 Cc
211 E 8.8 51 CB RG 1 6727 319.4 C
211 F 16.0 84 VI RG 1 6724 107.2 c
21 F 32 182 VT RG 1 6726 93.0 o]
211 N 16.0 26 CB BI 1 6722 3910 o
211 Q1 2.0 00 CT Bl 1 6730 2804 C
211 03] 1.0 00 M BI 1 6729 78.1 C
211 Q10 20 00 M Bl 1 6751 62.7 C
211 Q11 1.0 00 O Bl 1 6755 104.7 Cc
211 Q4 20 00 G 8l -1 6739 19.3 C
211 Q6 2.0 00 FG B! 1 6743  31.0 o]
211 Qs 20 00 CT B8l 1 6747  206.7 (o]
211 S 17.2 30 CB RG 1 6728 5176 C
211 w 84 62 CB RG 1 6723 2808 o
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MALLINCKRODT C-T DECOMMISSIONING PROJECT
Threshold Comparison Test Repon‘ - Buildings

THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND EMC
SCREENING TESTS:

Survey Unit # 2502 Building: B250

Meas. Gross Activity
Room SFC X(f) Y({#®) Mix Type Min SID  (dpms100em’) Remarks Exc Res.
205 Q1 20 00 M BI 1 6462 34.0
205 Q1 1.0 00 M Bl 1 6461 240
205 Q1 3.0 60 M BI 1 6463 16.2
205 Q2 1.0 00 CT BI 1 6464 45.2
205 Q3 20 00 CT B8lI 1 6467 714
205 Q3 1.0 00 CT BI 1 6466 58.1
205 Q5 1.0 00 M BI 1 6470 28.6
205 Q5 20 00 M Bl 1 6471 16.2
205 Q6 1.0 00 M BI 1 6472 15.5
207 E 177 105 CB RG 1 6477 82.6
207 E 17.8 105 CB RG 1 6479 11.0
207 Q1 20 00 M BI 1 6481 40.2
207 Q1 1.0 00 M BI 1 6480 224
207 Q1 30 00 M BI 1 6482 209
207 Q3 20 00 M B! 1 6484 387
207 Q3 1.0 00 M BI 1 6483 13.2
207 Q4 1.0 00 M BI 1 6485 49.5
209 Q1 1.0 00 CT BI 1 6546 49.1
209 Q1 3.0 00 M BI 1 6548 26.5
209 Q1 2.0 00 M BI 1 6547 4.9
209 Q2 40 00 M BI 1 6552 19.6 Blower Motor
209 Q2 1.0 00 M BI 1 6549 -2.0
209 Q3 1.0 00 CT BI 1 6554 -1.6
208 Q3 20 00 G BI 1 6555 -14.2
209 Q4 20 00 CT Bl 1 6557 1358
209 Q4 1.0 00 CT BI 1 6556  132.6
209 Q5 1.0 00 M BI 1 6558 323
209 Q6 1.0 00 CT Bl 1 6559 19.6
209 Qb6 20 0.0 CT BI 1 6560 1.6
209 Q7 1.0 00 CT BI 1 6561 1735
209 Q7 20 00 CT Bl 1 6562  163.7
209 Qs 1.0 00 CT B8l 1 6563 -29.5
209 Qg 4.0 00 M BI 1 6568 49.0 Blower Motor
209 Qs 3.0 00 M BI 1 6567 -5.9
210 F 24.0 00 C CH 2 2108 754
210 F 300 00 C CH 2 2113 74.9
210 F 296 97 C RG 1 6496 737
210 F 30.0 106 C CH 2 2115 50.3
210 F 300 240 C CH 2 2117 49.3
210 F 240 120 C CH 2 2110 39.2
210 F 18.0 20 C CH 2 2106 2586
210 F 6.5 87 C RG 1 6495 24.2
210 F 30.0 180 C CH 2 2116 13.1
210 F 18.0 120 C CH 2 2104 14
210 F 18.0 180 C CH 2 2105 5.0
210 F 24.0 240 C CH 2 2112 25
210 F 23.0 180 C CH 2 2111 1.0
210 F 296 213 C RG 1 6493 -2.0
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MALLINCKRODT C-T DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Meas. Gross Activity

Room SFC X(ft) Y(f) Mix Type Min SID  (dpm100cm?)  Remarks Exc Res.

210 F 240 60 C CH 2 2109 9.0

210 F 30.0 60 C CH 2 2114 -11.4

210 F 6.5 213 B RG 1 6492 -23.3

210 Q10 20 00 M BI 1 6521 271

210 Q10 1.0 00 M BI 1 6520 26.3

210 Q10 3.0 00 M BI 1 6522 16.2

210 Q11 1.0 00 M Bl 1 6523 26.3.

210 Q1 3.0 00 M B! 1 6525 6.2

210 Qi1 20 00 MBI 1 6524 -10.1

210 Q2 1.0 00 MBI 1 6526 16.2

210 Q2 2.0 00 M BI 1 6506 139

210 Q2 1.0 00 M BI 1 6505 46

210 Q2 3.0 00 M BI 1 6507 9.3

210 Q3 20 00 M BI 1 6509 35.6

210 Q3 1.0 00 M B! 1 6508 -7.0

210 Q4 1.0 00 M BI 1 6510 85

210 Q5 1.0 0.0 M BI 1 6511 16.2

210 Q7 1.0 00 M BI 1 6514 48.0

210 Qs 2.0 00 M Bl 1 6516 44 1

210 Qs 30 00 M B! 1 6517 371

210 Qs 1.0 00 M BI 1 6515 286

210 Q9 1.0 00 M BI 1 6518 0.8

210 Q9 20 00 M Bl 1 6519 -38.7

210 S 33.9 18 M RG 1 6498 8.7

210 w 18.0 60 P CH 2 2139 1754

211 Q1 3.0 00 M Bl 1 6731 19.3

211 Q10 4.0 00 M BI 1 6753 28.6 Blower Motor

211 Q10 1.0 00 M BI 1 6750 9.3

211 Q10 3.0 00 M B! 1 6752 6.2

211 Q2 1.0 00 M BI 1 6732 25.5

211 Q3 3.0 00 M Bl 1 6735 20.9

21 Q3 4.0 00 M BI 1 6736 16.2 Blower Motor

211 Q3 2.0 00 M Bl 1 6734 11.6

21 Q3 1.0 00 M B! 1 6733 -10.8

211 Q4 1.0 00 CT BI 1 6738 18.1

211 Q5 20 00 CT Bl 1 6741 156.3

211 Qs 1.0 00 CT 68l 1 6740 84.0

21 Q6 1.0 00 G BI 1 6742 -7.1

211 Q7 1.0 00 CT Bl 1 6744 426

211 Q7 20 00 CT BI 1 6745 28.4

21 Q8 1.0 00 CT BI 1 6746 122.7

211 Q9 20 00 CT Bl 1 6749 -20.7

211 Q9 1.0 00 CT Bl 1 6748 -31.0

211 S 4.3 138 CB RG 1 6725 121.2
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MALLINCKRODT C-T DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Summary of Background Data and Thresholds Used in this Analysis
Measurement Type: BK DCGL: 2600 EMC: 13,000

| Matrix~ Numberof = Average  ‘Sigma = Background ~ DCGLw =~ EMC .
- Data Points Background . S S | ﬁfésh_&ld. SR | hifesho_ld " Threshold '
(dpmg/100cm?) (dpmyf100cm’) {dpmy/100cm’) {dpmy/100cm’?) {dpmy100cm’) (dpmy/100cm’)

AT 0 0.0 0.0 0.0 2,600 13,000

B 30 1924 16.0 2244 2,824 13,224

C 90 354 201 75.5 2,675 13,075

cB 51 6.1 217 139.4 2,739 13,139

CTP 10 144.1 29.2 202.4 2,802 13,202

CTX 30 152.6 15.1 182.9 2,783 13,183

FG 0.0 0.0 0.0 2,600 13,000

G 0.0 0.0 0.0 2,600 13,000

M 10 240 187 5§5.3 2,655 13,0585

o 0.0 0.0 0.0 2,600 13,000

P 0 0.0 0.0 : 0.0 2,600 13,000

vT 10 161 24.0 63.0 2,663 13,063
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MALLINCKRODT C-T DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings

STATISTICAL TEST RESULTS

Run Date: 12/24/2003 10:34:08
Survey Unit Number 2502 Class: 2
Selected Test: SIGN TEST FOR PAIRED DATA
Test Status Pass
Thresholds:
EMC 13,000 DCGL 2,600

DATA SUMMARY TABLE

31 Survey points processed and 6 matrices processed

S+= 31 We= 20
***++* The survey unit has passed the SIGN TEST FOR PAIRED DATA ******
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MALLINCKRODT C-T DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings

Run Date: Wednesday, December 24, 2003

Survey Unit 2503 Class: 2 Data Points: Beta Grid Type: R
SURVEY UNIT TABLE
Surface Area

Fixed : Included
Blidg Rm Surface Equipment (sq. fi) Remarks
B250 201 FNSEW Q19 1720 CT Lab. Highest contamination of upstairs labs
B250 202 FNSEW Q1-7 1712 Test production Lab. FSS data already taken.

Total Area 3432
INITIALIZATION DATA

Measurement Types Selected: RG, BI, CH
Date Range: All

Thresholds:
EMC: 13,000 DCGLw: 5,000

SURVEY UNIT TEST STATUS

Test Performed Status dpm,/100 cm?
Min/Max Pass Maximum Survey Value CTP 3,617.0
Background Fail Minimum Background VT -26.0
DCGLw Pass Difference 3,643.0
DCGLavg Pass Average Activity 328.0

EMC Pass Average Below DCGL  328.0

Wilcoxon Rank Sum Test N/A Average Background 1113

Sign Test for Paired Data Pass
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MALLINCKRODT C-T

~ COMMISSIONING PROJECT
DE
Threshold Comparison Test Report -
THE FOLLOWING DATA POINTS FAILED THE EMC TEST:
NONE
THE FOLLOWING DATA POINTS FAILED THE DCGLw TEST:
NONE
THE FOLLOWING DATA POINTS FAILED THE BACKGROUND TEST:
Survey Unit # 2503 Building: B250
Meas. Gross Activity
Room SFC X(f) Y(ft) Mix Type Min SID (dpmy100cm®)  Remarks Exc Res.
201 £ 85 00 CB CH 2 2487  747.4 c
201 E 25 00 CB CH 2 2481 7305 c
‘ 201 E 25 30 CB CH 2 2482 7137 c
N 201 E 5.5 30 CB CH 2 2485 674.3 (o}
201 E 11.5 30 CB CH 2 2491  564.7 c
201 E 85 60 CB CH 2 2489  508.5 c
201 E 25 60 CB CH 2 2483  458.0 c
201 E 1.5 60 CB CH 2 2492 4524 c
201 E 25 90 CB CH 2 2493 4158 c
201 E 25.8 93 CB RG 1 6508  393.0 c
201 E 17.8 93 CB RG 1 6605  393.0 c
201 E 5.5 60 CB CH 2 2486  354.0 c
201 E 8.5 30 CB CH 2 2488 3484 c
201 E 8.5 90 CB CH 2 2495  281.0 c
2001 E 11.5 90 CB CH 2 2496  264.1 c
201 E 115 00 CB CH 2 2450 2557 c
201 E 5.5 00 CB CH 2 2484  179.8 c
201 F 97 117 ¢ Bl 1 6612 1,028.0 c
201 F 97 133 C Bl 1 6611  714.8 c
201 F 131 193 VT RG 1 6601  117.8 c
201 F 13.1 32 VT RG 1 6607 96.6 c
201 F 131 113 VT RG 1 6604 94.9 c
201 F 140 235 VT CH 2 2476 90.0 c
201 F 170 253 VT CH 2 2472 88.3 c
201 F 11.0 235 VT CH 2 2479 82.3 c
201 F 140 253 VT CH 2 2475 81.0 c
201 F 140 205 VT CH 2 2477 78.4 c
201 F 110 253 VT CH 2 2478 775 c
201 N 13.1 65 CB RG 1 6596 7754 c
201 N 20.0 30 CB CH 2 2498  590.0 c
201 N 17.0 00 CB CH 2 2501 581.6 c
201 N 17.0 60 CB CH 2 2503  564.7 c
201 N 17.0 30 €8 CH 2 2502 5423 c
201 N 20.0 00 CB CH 2 2497 5198 c
201 N 14.0 30 CB CH 2 2506 407.4 c
N
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MALLINCKRODT C-T DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

_ Meas. Gross Activity
Room SFC X(f) Y({f) Mtx Type Min SID  (dpm100cm’)  Remarks Exc Res.
201 N 14.0 90 CB CH 2 2508 3737 C
201 N 14.0 60 CB CH 2 2507 3737 C
201 N 20.0 60 CB CH 2 2489 3512 C
201 N 14.0 00 CB CH 2 2505 1995 C
201 N 17.0 80 CB CH 2 2504 179.8 Cc
201 Q1 1.0 00 CT Bl 1 6613 2095 C
201 Q2 30 0.0 AT BI 1 6618 126.0 C
201 Q2 20 0.0 AT BI 1 6617 14.7 c
201 Q3 20 00 G Bl 1 6620 38.7 (o4
201 Q3 3.0 00 G Bl 1 6621 6.4 (o4
201 Q4 3.0 00 CT BI 1 6625 3,617.0 C
201 S 6.9 129 CB RG 1 6610 648.0 No Paint C
201 S - 69 48 CT RG 1 6609 3293 (o]
201 w 274 30 AT RG 1 6597 201.8 Cc
201 w 32 30 M RG 1 6606  101.8 C
201 w 19.3 30 M RG 1 €600 76.3 C
202 E 20 00 CB CH 3 2659  956.9 C
202 E 129 20 CB CH 3 2662 8205 Cc
202 E 185 20 CB CH 3 2661 772.2 (o]
202 E 241 20 CB CH 3 2660 7386 C
202 E 19.2 87 CB CH 3 2680 679.9 C
202 E 7.4 20 CB CH 3 2663 6316 Cc
202 E 23.1 87 CB CH 3 2688 6106 C
202 E 35 87 CB CH 3 2694 5875 Cc
202 E 18.4 56 CB RG 1 6683 5736 C
202 E 1.9 20 CB CH 3 2664 518.3 C
202 E 15.2 87 CB CH 3 2691 459.5 C
202 E 25 56 CB RG 1 6677 456.8 C
202 E 113 87 CB CH 3 2692 4553 Cc
202 E 104 §6 CB RG 1 6680 4461 Cc
202 E 7.4 87 CB CH 3 2693 4029 C
202 E 30 00 CB CH 3 2688 3819 C
202 E 263 66 M RG 1 6686 954 C
202 F 1.0 00 C CH 2 2644 97.0 C
202 N 8.0 135 CB RG 1 6673 679.8 C
202 N 16 88 CB CH 3 6818  666.3 Cc
202 N 9.5 88 CB CH 3 6821 644.2 C
202 N 10.8 23 CB CH 3 2711 642.1 C
202 N 8.0 55 CB RG 1 6674 5524 (o]
202 N 135 98 CB CH 3 6822 5459 Cc
202 N 50 98 CB CH 3 6820 519.8 C
202 N 16.4 23 P CH 1 2712 2098 Window C
202 N 52 23 P CH 1 2710 82.8 Window C
202 N 95 135 M CH 1 6826 757 C
202 N 174 135 M CH 1 6828 75.7 c
202 N 174 98 P CH 1 6823 63.4 (o]
202 S 10.2 52 CB CH 3 2666  646.3 C
202 S 14.8 52 CB CH 3 2665 5917 C
202 S 10.5 95 CB CH 3 2697 572.0 C
202 S 26 95 CB CH 3 2699 5459 C
202 s 14.4 95 CB CH 3 2696 5218 Cc
202 S 36 52 CB CH 3 2667 5183 C
202 S 18.4 95 CB CH 3 2695 4475 C
202 S 10.3 63 CB RG 1 6687  308.0 C
202 S 6.5 95 CB CH 3 2698  301.0 (o]
202 w 19.1 119 CB CH 3 2705 1,149.9 (o]
202 w 246 03 CB CH 3 2674 9275 o]
202 W 13 1198 CB CH 3 2703 8429 o]
202 w 136 03 CB CH 3 2671 816.3 C
202 w 15.2 119 CB CH 3 2704 8148 Cc
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THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND EMC
Screen Tests:

Survey Unit# 2503 Building: B250
Meas. Gross Activity

Room SFC X(f) Y (R Mix Type Min SID  (dpm 100cm?) Exc Res.

201 E 5.5 80 CB CH 2 2494 104.0

201 E 9.7 83 M RG 1 6602 -216.3

201 F 20.0 205 C CH 2 2471 73.7

201 F 17.0 206 C CH 2 2474 66.3

201 F 11.0 205 VT CH 2 2480 54.5

201 F 17.0 235 C CH 2 2473 48.0

201 F 20.0 235 C CH 2 2470 37.2

201 F 20.0 253 C CH 2 24569 271

201 N 20.0 90 CB CH 2 2500 104.0

201 Q1 2.0 00 M BI 1 6614 3.9

201 Q1 3.0 00 M Bl 1 6615 20

201 Q2 1.0 00 M Bl 1 6616 7.8

201 Q3 40 00 G Bl 1 6622 -23.2

201 Q3 1.0 00 G Bl 1 6619 271

201 Q4 1.0 00 CT BI 1 6623 72.0

201 Q4 20 00 CT Bl 1 6624 -22.9

201 Qs 1.0 0.0 CT BI 1 6626 111.3

201 Q5 20 00 M Bl 1 6627 7.8

201 Q6 1.0 00 CT Bl 1 6628 198.0

201 Q6 20 00 CT BI 1 6629 198.0
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MALLINCKRODT C-T DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Meas. Gross Activity

Room SFC X({ft) Y () Mix Type Min SID  (dpm100cm®y Remarks Exc Res.

201 Q7 1.0 00 CT BI 1 6630 26.2

201 Q7 2.0 00 M Bl 1 6631 4.9

201 Q8 1.0 00 CT Bl 1 6632 1129

201 Q8 20 00 CT BI 1 6633 108.0

201 w 13 30 M RG 1 6603 -209.9

202 F 8.0 17 CT RG 1 6685 170.2

202 F 5.2 24 C CH 2 2645 64.0

202 F 16.4 24 C CH 2 2653 57.6

202 F 10.8 80 C CH 2 2650 47.0

202 F 108 246 C CH 2 2658 28.8

202 F 5.2 80 C CH 2 2646 27.7

202 F 108 191 C CH 2 2652 265

202 F 10.8 136 C CH 2 2651 258

202 F 8.0 255 VT RG 1 €676 229

202 F 16.4 246 C CH 2 2708 19.7

202 F 16.4 136 C CH 2 2655 15.5

202 F 5.2 1991 C CH 2 2648 15.2

202 F 5.2 246 C CH 2 2657 148

202 F 10.8 24 C CH 2 2649 133

202 F 16.4 80 C CH 2 2654 121

202 F 16.4 191 C CH 2 2656 7.6

202 F 52 136 C CH 2 2647 6.8

202 F 8.0 176 VT RG 1 6679 6.5

202 F 8.0 96 VI RG 1 6682 -24.5

202 N 5.6 136 M CH 1 6825 -10.8

202 N 13.5 136§ M CH 1 6827 -144

202 N 1.6 136 M CH 1 6824 -32.4

202 Q1 2.0 00 CT Bl 1 6689 96.6 Ceiling Tile

202 Q1 3.0 00 M BI 1 6690 19.6 Piping

202 Q1 1.0 00 M Bl 1 6688 -13.7 Light

202 Q2 1.0 00 CT Bl 1 6691 442

202 Q2 2.0 00 M Bl 1 6692 20.6

202 Q3 1.0 00 CT BI 1 6693 -1.6

202 Q3 20 00 CT Bl 1 6694 -76.9

202 Q5 1.0 00 CT BI 1 6685 11.5

202 Q5 20 00 M BI 1 6656 -8.8

202 Qs 1.0 00 CT Bl 1 6697 13.1

202 Q6 2.0 00 CT Bl 1 6698 -21.3
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MALLINCKRODT C-T DECOMMISSIONING PROJECT

\_-
Threshold Comparison Test Report - Buildings
Summary of Background Data and Thresholds Used in this Analysis
Measurement Type: BK DCGL:5000 EMC: 13,000
i Matrix _'.Num'ber:)f‘f ~Average Stgma ‘Background DCG’Lw - EMC -
' DataPoints Background . - Threshold = Threshold  Threshold
e e (TBR) . (Td)_____ (T
(dpmy/100cm’) {dpmy/100cm’?) (dpmy,/100cm’) (dpm,/100cm’) (dpmy/100cm’?) (dpmy/100cm’)
AT 0 0.0 0.0 0.0 ~ 5,000 13,000
c 90 354 20.1 75.5 5,075 13,075
cB 51 96.1 217 139.4 5,139 13,139
CcT 77 2136 395 2927 6,293 13,293
cTP 10 144.1 29.2 202.4 5,202 13,202
CTX 30 152.6 15.1 182.9 5,183 13,183
G 0 0.0 0.0 0.0 5,000 13,000
N M 10 240 15.7 55.3 5,055 13,055
P 0 0.0 0.0 0.0 5,000 13,000
vT 10 151 240 63.0 5,063 13,063
-
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MALLINCKRODT C-T DECOMMISSIONING PR-OJECT
Threshold Cbmparison Test Report - Buildings

STATISTICAL TEST RESULTS

Run Date: 12/24/2003 10:59:02

Survey Unit Number 2503 Class: 2

Selected Test: SIGN TEST FOR PAIRED DATA
Test Status Pass

Thresholds:

EMC 13,000 DCGL 5,000

DATA SUMMARY TABLE

28 Survey points processed and € matrices processed

S+= 28 Wec= 18

*=+x** The survey unit has passed the SIGN TEST FOR PAIRED DATA ******
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MALLINCKRODT C-T DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings'

Run Date: Monday, January 12, 2004

Survey Unit Number: 2504 Class: 2 Data Points: Beta Grid Type: R

SURVEY UNIT TABLE
: Surface Area
Fixed Included
Bldg Rm Surface _ Equipment (sq. fi) Remarks
B250 101C FNSEW Q1Q2 259 Janitor's closet
B250 103A FSW Qi 681
B250 110 FN Q1Q2 208
B250 115 F$S QiQ2 1071
B250 118 FNSEW Q1 484 Floor of eastern stairwell to first tread
B250 119  FNSE 190 Upper stairwell hallway, only floor to stairs, no
B250 127 FNSEW Q1 869 CT Laboratory
B250 138 FNSEW Q2Q3Q1 355 CT lab office
B250 140 FNSEW Q1Q2 . 443 CT hallway
B250 218 FNESW 1242 Upper stairwell East. Incl. All treads, risers, walls,
B250 219 FNSEW Q1Q203 1725 Upper stairwell West. Incl. All treads, risers, walls
Total Area 7527
INITIALIZATION DATA

Measurement Types Selected: RG, Bl, CH
Date Range: All

Thresholds:
EMC: 13,000 DCGLw: 2,600

SURVEY UNIT TEST STATUS
Test Performed Status dpm,/100 cm?

Min/Max Pass Maximum Survey Value CB 907.0
Background Fail Minimum Background VT -26.0
DCGLw Pass Difference 833.0
DCGLavg Pass Average Aclivity 54.3

EMC Pass Average Below DCGL  54.3

Wilcoxon Rank Sum Test N/A Average Background 52.3

Sign Test for Paired Data Pass
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MALLINCKRODT C-T DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings

THE FOLLOWING DATA POINTS FAILED THE EMC TEST:
NONE

THE FOLLOWING DATA POINTS FAILED THE DCGLw TEST:

NONE

THE FOLLOWING DATA POINTS FAILED THE BACKGROUND TEST:

Survey Unit # 2504 Building: B250
Meas. Gross Activity
Room SFC X(f) Y(f) Mtx Type Min SID (dpm100cm’) Remarks Exc Res.
101C E 31 42 CB RG 1 6921 146.5 : C
103AB Q1 20 00 M Bl 1 6919 56.8 Vent C
103AB W 9.0 10 GB BI 3 7955 25.5 C
103AB W 71 75 GB RG 3 7950 20.7 C
110 Q2 1.0 00 M BI 1 6979 112.7 Fire Sprinkler C
115 S 243 44 O RG 1 6984 27.8 Drywall C
115 S 39.0 10 GB CH 3 2823 17.5 C
1156 S 21.9 74 GB CH 3 2822 15.8 od
118 E 31 10.7 CB RG 1 €831 509.2 C
118 S 33 11.2 CB RG 1 6832 286.0 C
118 w 28 65 M RG 1 6829 81.9 (]
119 E 0.5 81 CB RG 1 6850 327.9 (o]
127 E 7.0 80 GB CH 2 2004 50.2 C
127 E 1.0 30 GB CH 2 2002 335 (&
127 E 7.0 60 GB RG 2 1997 24.5 (o]
127 E 7.0 0.0 RB CH 2 1995 24.5 C
127 E 4.0 6.0 GB CH 2 2000 19.3 (o]
127 E 10.0 60 GB CH 2 1994 14.8 (o]
127 E 1.0 6.0 GB RG 2 2003 12.2 C
127 E 10.0 30 GB CH 2 1993 10.3 (o4
127 E 20 90 GB CH 2 2005 9.0 C
127 E 10.0 00 RB CH 2 1992 71 (o]
127 E 1.0 00 RB CH 2 2001 5.1 Cc
127 E 4.0 00 RB CH 2 1998 0.6 C
127 N 9.0 00 RB CH 2 1981 27.0 C
127 N 12.0 00 RB CH 2 1984 245 Cc
127 N 15.0 00 RB CH 2 1987 23.2 Cc
127 N 6.0 00 RB CH 2 1977 18.0 Cc
127 N 0.0 00 RB CH 2 1971 109 C
127 S 155 00 RBE CH 2 2006 43.1 (o4
127 S 0.5 00 RB CH 2 2022 9.7 C
127 S 6.5 0.0 RB CH 2 2016 58 C
127 S 35 00 RB CH 2 2019 5.1 c
127 w 3.0 30 GB RG 2 2031 43.8 C
127 w 0.0 30 GB CH 2 2028 39.3 C
127 w 0.0 00 RB CH 2 2027 19.3 C
127 w 9.0 30 GB RG 2 2037 10.9 C
127 w 9.0 00 RB CH 2 2036 8.4 (o4
127 w 3.0 0.0 RB CH 2 2030 7.7 (o4
127 w 7.0 90 GB CH 2 2040 3.9 (o}
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MALLINCKRODT C-T DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Meas. Gross Activity
Room SFC X(ft) Y (f) Mtx Type Min SID (dpmy100cm’)  Remarks Exc Res.
127 W 20 80 GB CH 2 2039 1.9 C
139 Q2 1.0 00 M BI 1 6909 88.2 Fire Sprinkler C
140 E 1.0 30 GB CH 2 2074 66.6 C
140 E 7.0 60 GB CH 2 2069 50.1 (o4
140 E 7.0 30 GB CH 2 2068 40.4 C
140 E 7.0 70 GB CH 2 2076 39.8 C
140 E 10.0 30 GB CH 2 2065 25.6 C
140 E 10.0 00 GB CH 2 2064 233 C
140 E 10.0 6.0 GB CH 2 2066 22.2 o
140 E 7.0 00 GB CH 2 2067 19.9 C
140 E 1.0 60 GB CH 2 2075 114 C
140 E 1.0 00 GB CH 2 2073 46 C
140 w 3.0 60 CB CH 2 2090 156.4 C
140 w 0.0 60 CB CH 2 2087 150.7 C
218 E 14.9 226 CB RG 1 6858 4116 C
218 E 0.9 226 CB RG 1 6855  265.1 C
218 N 53 271 CB RG 1 6851 830.1 C
218 N 53 131 CB RG 1 6852 4604 C
218 S 54 234 CB RG 1 6860 565.0 C
218 w 18.6 227 CB RG 1 6853 906.9 C
218 w 46 227 CB RG 1 6856  258.1 C
219 N 13 48 CB RG 1 6875 851.1 C
219 N 15.3 188 CB RG 1 6874 341.8 C
219 N 1.3 188 CB RG 1 6872 2790 C
219 S 17.9 82 CB RG 1 6889  272.1 Cc
219 S 3.9 232 CB RG 1 6891 2721 (o4
219 S 17.9 232 CB RG 1 6890 2442 C

THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND EMC

SCREENING TESTS:
Survey Unit # 2504 Building: B250
Meas. Gross Activity
Room SFC X(f) Y(#) Mix Type Min SID  (dpms100cm®  Remarks Exc Res.
101C Q1 1.0 00 M BI 1 6922 40.2 Light
101C Q2 1.0 00 M BI 1 6923 -3.9 Sink
101C w 3.0 65 M RG 1 6920 -33.4
103AB F 2.0 88 VI RG 4 4942 22.3
103AB F 8.8 20 VT RG 4 4941 216
103AB F 16.6 20 VT RG 4 2513 120
103AB F 8.8 88 VI RG 4 4943 10.7
103AB F 20 20 VT RG 4 4940 10.0
103AB F 15.6 88 VI RG 4 2514 -17.9
103AB Q1 1.0 00 M Bl 1 6918 -10.8 Light
103AB S 10.0 64 CB BI 3 2556 128.0
103AB S 53 64 CB RG 3 2557 113.8
103AB S 18.0 64 CB RG 3 2541 113.2
103AB S 21.0 10 CB BI 3 2540 111.0
103AB S 10.0 10 CB Bl 3 2555 96.2
103AB S 111 10 CB BI 3 2542 61.2
103AB W 4.6 64 CB CH 3 2531 76.1
103AB W 9.3 10 CB CH 3 2532 60.6
110 F 1.7 65 VI RG 1 6977 40.9
110 F 62.9 410 VT CH 3 2870 7.4
110 F 62.0 415 VT CH 2 2543 6.1
110 F 62.9 352 VT CH 3 2866 31
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MALLINCKRODT C-T DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings

Meas. Gross Activity
Room SFC X(ft) Y({f) Mix Type Min SID (dpms100em’)  Remarks Exc Res.
110 F 68.6 352 VT CH 3 2867 1.0
110 F 68.6 410 VT CH 3 2871 -7.7
110 N 59.9 10 CB CH 3 2842 106.7
110 N 59.9 47 CB CH 3 2841 87.9
110 N 1.7 95 CB RG 1 6924 426
110 Q1 1.0 00 M BI 1 6978 20 Vent
110 Q2 20 00 M BI 1 6980 323 Fire Sprinkler
115 F 10.0 120 C BI 1 7909 66.5 gamma hot spot
115 F 10.0 110 C Bl 1 7912 47.3 South 1
115 F 11.0 120 C Bl 1 7911 384 West 1'
115 F 0.8 96 VT BI 1 6981 344 New Flooring
115 F 327 23 VT RG 3 2804 26.6
115 F 19 100 VT RG 3 2801 23.2
115 F 10.0 130 C Bl 1 7913 217 North 1°
115 F 236 84 VI CH 3 2815 21.0
115 F 15.9 07 VI CH 3 2812 18.7
115 F 23.6 07 VI CH 3 2813 15.8
115 F 25.0 100 VT RG 3 2805 11.8
115 F 8.4 10.0 VT RG 3 2808 10.9
115 F 16.2 100 VT RG 3 2810 10.9
115 F 1.9 23 VT RG 3 2800 8.7
115 F 84 23 VT RG 3 2807 74
115 F 9.0 120 C Bl 1 7910 1.3 East 1’
115 F 327 100 VT RG 3 2806 0.9
115 F 16.0 11.0 VT Bl 1 6989 0.0
115 F 1.0 11.0 VvT Bl 1 6991 0.0
115 F 25.0 11.0 VvT Bl 1 6990 0.0
115 F 10.0 120 CP Bl 1 7846 0.0 Hotspot @ Center
115 F 9.0 120 CP Bl 1 7845 0.0 West of Hotspot 1'
115 F 10.0 11.0 CP Bl 1 7843 0.0 South of Hotspot 1’
115 F 10.0 130 CP B! 1 7842 0.0 North of Hotspot 1'
115 F 1.0 11.0 CP BI 1 7345 0.0 Local Scan X
115 F 11.0 120 CP B! 1 7844 0.0 East of Hotspot 1°
115 F 25.0 23 VI RG 3 2803 24
115 F 28.8 86 VI B! 1 6983 49 New Flooring
115 F 15.9 84 VI CH 3 2814 95
115 F 16.2 23 VT RG 3 2809 ~18.9
115 Q1 1.0 00 M Bl 1 6986 21.6 Light
115 Q2 20 0.0 M Bl 1 6988 235 Fire Sprinkler
115 Q2 1.0 00 M Bl 1 6987 21.6 Fire Sprinkler
115 S 10.3 44 O RG 1 6985 -44.2 Drywall
118 F 7.5 28 VT RG 1 6830 6.5
118 Q1 20 00 M Bl 1 6834 9.8
118 Q1 1.0 0.0 M Bl 1 6833 0.0
o127 E 4.0 30 GB CH 2 1999 -10.3
127 E 7.0 30 GB CH 2 1996 -10.9
127 F 0.0 30 VI CH 2 1947 40.5
127 F 9.0 60 VT CH 2 1960 38.0
127 F 15.0 90 VI RG 2 1970 347
127 F 8.0 80 VT RG 2 1961 322
127 F 3.0 00 VI CH 2 1950 30.2
127 F 15.0 0.0 VT CH 2 1966 27.7
127 F 3.0 8.0 VT RG 2 1953 27.0
127 F 6.0 30 VT CH 2 1955 26.4
127 F 0.0 90 VI CH 2 1949 25.1
127 F 9.0 00 VT CH 2 1958 18.0
127 F 12.0 30 VI CH 2 1963 17.4
127 F 12.0 00 VT CH 2 1962 17.2
127 F 12.0 6.0 VT CH 2 1964 15.8
127 F 15.0 30 VT RG 2 1568 14.8
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MALLINCKRODT C-T DECOMMISSIONING PROJECT

Threshold Comparison Test Report — Buildings

Meas. Gross Activity
Room SFC X(ft) Y(f) Mtx  Type Min SID (dpmy100ecm?  Remarks Exc Res.
127 F 30 30 VT RG 2 1951 122
127 F 6.0 00 VI CH 2 1954 7.2
127 F 3.0 60 VT CH 2 1952 7.1
127 F 6.0 6.0 VT CH 2 1956 57
127 F 0.0 10 VT CH 2 1946 43
127 F 12.0 80 VI CH 2 1965 1.9
127 F 9.0 30 VI RG 2 1959 1.3
127 F 6.0 80 VI CH 2 1957 -7.1
127 F 15.0 30 VI CH 2 1967 17
127 F 0.0 6.0 VT CH 2 1948 -12.2
127 F 16.0 6.0 VT CH 2 1969 -19.9
127 N 8.0 6.0 CB RG 2 1983 120.3
127 N 3.0 30 CB CH 2 1975 93.3
127 N 6.0 30 CB CH 2 1978 8e.8
127 N 15.0 30 CB CH 2 1988 85.6
127 N 12.0 30 CB CH 2 1985 81.7
127 N 0.0 60 CB CH 2 1973 753
127 N 6.0 60 CB CH 2 1980 75.3
127 N 126 70 CB CH 2 1991 74.0
127 N 5.0 90 CB CH 2 1990 72.4
127 N 3.0 60 CB RG 2 1976 70.8
127 N 8.0 30 CB CH 2 1982 63.7
127 N 15.0 6.0 CB RG 2 1989 50.8
127 N 120 60 CB CH 2 1986 322
127 N 0.0 30 CB CH 2 1872 10.9
127 N 3.0 00 RE CH 2 1874 -135
127 Q1 1.0 00 M BI 1 6917 157 Light Fixture
127 S 9.5 30 CBE CH 2 2014 1229
127 S 6.5 30 CB RG 2 2017 €8.8
127 S 125 60 CB CH 2 2011 84.9
127 S 0.5 60 CB CH 2 2024 80.4
127 ) 15.5 60 CB CH 2 2008 77.2
127 S 3.5 60 CB CH 2 2021 70.8
127 S 1.5 90 CB CH 2 2026 70.8
127 S 6.5 6.0 CB CH 2 2018 65.6
127 s 9.5 60 CB CH 2 2015 64.4
127 S 0.5 30 CB RG 2 2023 63.7
127 S 3.5 30 CB CH 2 2020 55.3
127 S 115 80 CB CH 2 2025 541
127 S 16.5 30 CB CH 2 2007 37.3
127 S 12.5 30 CB RG 2 2010 8.4
127 S 9.5 00 RB CH 2 2013 -8.0
127 S 125 00 RB CH 2 2009 -10.3
127 w 6.0 60 M CH 2 2035 21.2
127 W 6.0 00 M CH 2 2033 -3.1
127 W 3.0 6.0 GB CH 2 2032 -6.4
127 w 0.0 60 GB CH 2 2029 7.7
127 w 6.0 30 M CH 2 2034 -20.4
127 w 9.0 60 GB CH 2 2038 <245
139 E 26 70 CB CH 2 1918 116.9
139 E 5.6 70 CB CH 2 1917 1119
139 E 0.0 70 CB CH 2 1918 €8.9
139 E 26 30 CB CH 2 1915 58.8
139 E 1.6 70 CB CH 2 1941 53.4
139 E 0.0 30 CB CH 2 1916 459
139 E 5.6 00 CB CH 2 1911 38.7
139 E 26 00 CB CH 2 1912 28.7
139 E 4.6 44 CB RG 1 6907 26.2
139 E 0.0 00 CB CH 2 1913 25.1
139 E 5.6 30 CB CH 2 1914 7.9
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MALLINCKRODT C-T DECOMMISSIONING PROJECT

Threshold Comparison Test Report — Buildings

Meas. Gross Activity

Room SFC X(f) Y(ft) Mix Type Min SID (dpm100cm’) Remarks Exc Res.

139 F 0.0 00 VT CH 2 1892 42.7

139 F 0.0 30 VT CH 2 1895 308

139 F 5.9 0.0 VI CH 2 1894 29.5

139 F 5.9 56 VT CH 2 1900 28.0

139 F 0.0 56 VT CH 2 1898 14.8

139 F 3.0 30 VT CH 2 1896 22

139 F 3.0 0.0 VI CH 2 1893 -17.9

139 F 5.9 30 VI CH 2 1897 215

139 F 3.0 56 VI CH 2 1899 -27.3

139 N 5.9 0.0 CB CH 2 1908 77.6

139 N 0.0 30 CB CH 2 1903 76.2

139 N 0.0 70 CB CH 2 1904 70.1

139 N 3.0 00 CB CH 2 1905 66.0

139 N 5.9 60 CB CH 2 1810 57.1

139 N 3.0 60 CB CH 2 1907 374

139 N 5.9 30 CB CH 2 1909 374

139 N 3.0 30 CB CH 2 1906 35.4

139 N 0.0 0.0 CB CH 2 1902 26.5

139 N 5.6 80 CB CH 2 1940 18.7

139 Q1 1.0 0.0 M BI 1 6908 -20.6 Cabinet

139 Q2 20 00 M BI 1 6910 284 Fire Sprinkler

139 Q3 1.0 00 M Bl 1 6911 59 Electrical Track

139 s 0.0 30 CB CH 2 1927 118.4

139 S 5.9 6.0 CB CH 2 1922 102.0

139 S 29 70 CB CH 2 1925 96.6 ~

139 S 0.0 00 CB CH 2 1926 93.9

139 S 0.0 70 CB CH 2 1928 87.8

139 S 5.9 00 CB CH 2 1820 85.7

139 S 2.9 30 CB CH 2 1924 74.1

139 S 39 80 CB CH 2 1842 65.0

139 S 2.9 00 CB CH 2 1923 38.1

139 S 5.9 30 CB CH 2 1921 245

139 w 3.0 70 CB CH 2 1935 107.5

139 w 0.0 0.0 CB CH 2 1929 721

139 w 3.0 00 CB CH 2 1933 66.0

139 w 0.0 60 CB CH 2 1832 61.9

139 w 1.0 37 CB RG 1 6906 54.0

139 w 5.0 80 CB CH 2 1939 48.9

139 w 3.0 30 CB CH 2 1934 46.9

139 w 0.0 30 CB CH 2 1931 40.8

139 w 5.6 30 CB CH 2 1837 36.1

139 w 5.6 70 CB CH 2 1938 15.0

139 w 5.6 0.0 CB CH 2 1936 -8.8

140 E 4.0 60 M CH 2 2072 19.1

140 E 40 00 M CH 2 2070 7.8

140 E 4.0 30 M CH 2 2071 4.4

140 F 3.0 60 VT CH 2 2053 421

140 F 0.0 90 VT CH 2 2054 421

140 F 3.0 90 VT CH 2 2055 27.9

140 F 0.0 60 VI CH 2 2052 179

140 F 3.0 0.0 VT CH 2 2049 14.2

140 F 0.0 30 VT CH 2 2050 -18.2

140 F 3.0 30 VT CH 2 2051 -19.9

140 F 0.0 00 VT CH 2 2048 -20.2

140 N 2.0 70 CB CH 2 2063 84.3

140 N 0.0 60 M CH 2 2058 18.4

140 N 35 03 CB Bl 1 6912 115

140 N 0.0 30 M CH 2 2057 10.2

140 N 0.0 00 M CH 2 2056 10.2
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MALLINCKRODT C-T DECOMMISSIONING PROJECT

Threshold Comparison Test Report — Buildings

Meas. Gross Activity

Room SFC X(f) Y(#) Mtx  Type Min SID (dpmy100cm’) Remarks Exc Res.

140 N 3.0 00 M RG 2 2059 3.1

140 N 3.0 60 M CH 2 2061 1.7

140 N 3.0 30 M CH 2 2060 -1.0

140 (o] 20 00 MBI 1 6916 17.6 Fire Sprinkler

140 Q1 1.0 00 M BI 1 6915 29 Fire Sprinkler

140 Q2 1.0 00 M Bl 1 6914 18.6 Light

140 S 1.3 80 CB CH 2 2084 119.0

140 S 1.3 30 CB RG 2 2081 1121

140 S 1.3 60 CB CH 2 2082 99.0

140 S 0.8 38 CB BI 1 6913 88.4

140 S 1.3 00 CB CH 2 2080 29.6

140 S 4. 60 M CH 2 2079 204

140 S 4.3 00 M CH 2 2077 126

140 S 4.3 30 M CH 2 2078 27

140 w 0.0 30 CB CH 2 2086 129.7

140 w 9.0 60 CB CH 2 2096 124.6

140 w 9.0 00 CB CH 2 2094 1149

140 w 9.0 30 CB CH 2 2095 1132

140 w 3.0 30 CB CH 2 2089 1115

140 w 3.0 00 CB CH 2 2088  100.1

140 w 0.0 00 CB CH 2 2085 67.1

140 W 7.0 70 CB CH 2 2097 61.8

140 w 6.0 60 M CH 2 2093 14.0

140 w 6.0 00 M CH 2 2091 37

140 w 6.0 30 M CH 2 2092 -10.9

218 F 5.3 46 VT RG 1 6857 13.1

218 F 5.3 186 VI RG 1 6854 6.5

218 N 7.5 109 MBI 1 6835 20.9

218 E 9.2 101 M RG 1 6888 -142.0

219 F 1.3 48 VT RG 1 6886 -1.6

219 Q1 20 00 M Bl 1 6902 38.2 Heater

219 Q1 1.0 00 MBI 1 6901 127 Heater

219 Q2 20 00 MBI 1 6904 18.6 Ladder

219 Q2 1.0 00 M Bl 1 6903 13.7 Ladder

219 Q3 1.0 00 M BI 1 €905 59 Light

219 w 48 128 M RG 1 €883 -58.5
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MALLINCKRODT C-T DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings

Summary of Background Data and Thresholds Used in this Analysis

Measurement Type: BK DCGL: 2600 EMC: 13,000

R ‘Matrix” - Numberof | Average ~ = -Sigma Background ~ DCGLw
, ."Data 'Pbints.‘Backg'rvodnd’ o Thréfchél_d _— Threshold ,Tl.zreshald‘ 4
e (TR (T (T

{dpmy/100cm’) {dpmy/100cm’) {dpmy/100cm’) (dpm,/100cm’) {dpm,/100cm?) (dpm,/100cm®)

c 90 354 20.1 755 2,675 13,075

cB 51 96.1 217 139.4 2,739 13,139

CPT 0 0.0 0.0 0.0 2,600 13,000

GB 0 0.0 0.0 0.0 2,600 13,000

M 10 240 15.7 55.3 2,655 13,055

o] 0 0.0 0.0 0.0 2,600 13,000

RB 1 0.0 0.0 0.0 2,600 13,000

vT 10 15.1 240 63.0 2,663 13,063
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MALLINCKRODT C-T DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings

STATISTICAL TEST RESULTS

Run Date: 1/12/2004 4:38:38 PM
Survey Unit Number 2504 Class: 2
Selected Test: SIGN TEST FOR PAIRED DATA
Test Status Pass
Thresholds:

EMC 13,000 DCGL 2,600
DATA SUMMARY TABLE

68 Survey points processed and 5 matrices processed

S+= 68 Wc= 4«1
***‘_‘** The survey unit has passed the SIGN TEST FOR PAIRED DATA ******
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