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1 INTRODUCTION
1.1 PURPOSE

1.1.1  This Final Status Survey Report (FSSR) is being submitted by Kerr-McGee
Chemical, LLC (KMCLLC) to the Nuclear Regulatory Commission (NRC) for the
areas on the Kerr-McGee Technical Center site (KMTC) designated as Indoor Survey
Units (ISU). This report discusses the initial characterization surveys which were
performed to define the extent and magnitude of residual contamination present
within the survey units. The characterization data generated during the initial surveys
were utilized in designing the Final Status Survey (FSS) for these survey units. This
FSS was performed in accordance with the Final Status Survey Plan (FSSP) and the
KMTC Decommissioning Plan' (D Plan) to demonstrate that the established
guidelines for unrestricted release have been met. The results of the indoor FSS are
presented in this FSSR as justification for release of these survey units from License
SUB-986 for unrestricted use.

1.2 HISTORICAL BACKGROUND

1.2.1  The KMTC facility was established in 1963 to provide a dedicated research and
development facility for conducting chemical and radiological analyses, doing small
quantity bench and batch scale research and development studies on manufacturing
processes and investigating new chemicals. The site was licensed under a source
materials license, SUB-986, and a byproduct materials license, 35-12636-06.

License SUB-986 authorized the receipt of small quantities of source material for
research and development in designated laboratories within the KMTC facility and in
immediately surrounding designated sample storage or sample preparation areas.
Source materials could be in any form but were typically ores containing uranium and
thorium from NRC or Agreement State licensed facilities, or process stream materials

! Decommissioning Plan for the Kerr-McGee Chemical LLC Technical Center License No. SUB-986.
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1.2.2

1.2.3

1.24

from a NRC licensed natural uranium conversion facility. KMCLLC ceased
radiological activities at KMTC in 1998 at which time decommissioning activities
were initiated.

Decommissioning efforts concerning byproduct nuclear materials were completed in
1998 and KMCLLC applied to the NRC to terminate License 35-12636-06. After
confirmation that the sealed byproduct material sources had been removed from
KMTC and returned to their manufacturers, with no leakage or contamination
present, NRC terminated License 35-12636-06 by letter dated March 2, 1998.

Decommissioning efforts at KMTC were initiated in 1998. Characterization,
remediation, and final status survey of the outdoor survey units were completed in
2003. The goal of the decommissioning effort is to release the entire 160-acre site
and facilities for unrestricted use.

The KMTC D Plan was submitted to NRC on April 5, 2001. The NRC approved the
KMTC D Plan via license amendment No. 9 on June 5, 2003. The FSSP for the
indoor survey units was in accordance with the KMTC D Plan.

2 SCOPE OF FINAL STATUS SURVEY

2.1 DESCRIPTION AND CLASSIFICATION OF SURVEY UNIT

2.1.1

2.1.2

2.13

The survey units are listed in Appendix 1 and are shown on Figures 2-1 and 2-2
included in Appendix 2. With the exceptions of ISU’s 108 and 109, all the survey
units are located on the first floor of Technical Center main building. ISU-108 is in
the solvent storage building located behind the Technical Center main building. ISU-
109 is the former sample prep lab within the TSSL building at KMTC. Appendix 1
includes descriptive information for the rooms included in each ISU as well as the
affected surfaces and fixed equipment. All affected removable equipment was
previously released per license requirements and is not covered in this report. The
classification and area included in each ISU are listed in Table 2.1. Detail drawings
of each survey unit showing the location of fixed equipment items are presented in
Appendix 2, Figures 2.3 through 2.13.

In addition to the eleven indoor survey units described in Table 2.1, two additional
survey units (SU EP-1 and SU EP-2) were defined to cover all affected portions of
the KMTC laboratory chemical drain system. Both are classified as Class 2. The
Chemical Drain System addendum is discussed in NEXTEP Tech Memo 04012,
which is enclosed as Appendix 5.

SU EP-1 consists of the portion of the former chemical drain system which
originated in the TSSL Building. The TSSL building had a single sink that drained to
a sump filled with limestone rocks and an outlet pipe extending from the sump 85

2 NEXTEP Tech Memo 0401, Chemical Drain System Addendum for the KMTC FSSR Indoor Survey Units,R.

Newman.
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meters to the West where it exits the surface in Soil Survey Unit 5. The sink and
drain piping, the limestone-filled sump, and the exit pipe from the pit were removed
in the late 1980’s. Impacted soil at the site of the pit was identified and remediated
as reported in the FSSR for Outdoor Survey Units. Only the end of the drain pipe is
accessible at the outfall point to the west of the TSSL building. A diagram of the
western drain system is provided in Appendix 5, Attachment A, Figure 1.

2.1.4  SU EP-2 consists of a more complex network of sinks and drains extending from the
laboratories to a 4 inch drain pipe which runs through the building in the plumbing
chase between the labs and out the eastern end of the building. The main drain pipe
runs in the bottom of a four foot deep trench below floor level in the chase and is
located with a group of pipes mounted on racks within one foot of the bottom. The
chemical drain pipe is mounted in the bottom rack. Once outside the building the
drain pipe runs underground to a stainless steel sediment collection tank which is
approximately 5 feet in diameter and S to 6 feet deep. Both entrance and exit of the
drain from this tank are approximately one foot from the top. From the exit of the
sediment tank, the drain enters a rectangular pit about 6 feet x 30 feet x 7 feet deep
which is lined with steel and filled with limestone rock. A bypass pipe is
incorporated into the system to isolate the limestone pit for cleaning and rock
replacement since the drains are constantly flowing with water at all times. The pipe
which exits the pit is routed to the south and into a manhole which is approximately 3
ft. in diameter and 5 fi. deep. The walls are brick and the bottom is concrete. The
pipe enters and exits at the bottom of the manhole. The exit proceeds west and joins
the sanitary sewer.

2.1.5 The limestone pit was emptied and new rock was installed in 2002. At the same time
the sediment tank was flushed and cleaned out. A diagram of the eastern chemical
drain system and the limestone pit is provided in Appendix 5, Attachment A,
Figures 2 and 3.

3 Final Status Survey Report, Outdoor Survey Units, Kerr-McGee Technical Center Decommissioning Project
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Survey Unit Classifications

Table 2.1

Surve . A (¢
Uni ty Class Building @(SU (Ar()aa)
100 2 Main 8,030
101 2 Main 6,994
102 2 Main 5,665
103 2 Main 7,008
104 2 Main 7,497
105 2 Main 5,967
106 2 Main 8,146
107 1 Main 1,230
108 2 Storage 3,952
109 2 TSSL 2,298
110 1 Main 2,148
EP-1 2 West of Main N/A
EP-2 2 East of Main N/A

2.2 IDENTIFICATION OF THE RADIOLOGICAL CONTAMINANTS

2.2.1 The radionuclides of concern are the uranium and thorium series. The radionuclides
may not be in equilibrium.

2.3 REFERENCE BACKGROUND LEVELS

2.3.1 Background beta measurements have been collected for several matrix materials
which are present in the survey unit. All background levels were determined by
taking direct readings on the specified matrix on unaffected surfaces using the same
methods and instruments as were used for the FSS. Natural background levels for
the contaminants of interest in the survey units are presented in Table 2.2. Matrix
materials for which no beta background data are available are assumed to have a
background value of zero.

Kerr-McGee Technical Center Decommissioning Project
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Table 2.2
Summary of Background Data for Indoor Survey Units

Matrix ' ) Number Average Sigma
Code Matrix Material of Data Backgroumzi (dpm/100cm?)
Points (dpm/100cm”)
B Brick 15 2225 214
C Concrete 15 543 179
CB Concrete Block 15 1471 163
CT Ceramic Tile 0 0 NA
CTP Countertop 15 481 348
CTX Celotex Tile 25 1112 239
F Foam Insulation 0 0 NA
FT Formica Tops 15 243 128
G Glass 0 0 NA
GB Gypsum Board 15 95 190
M Metal 0 0 NA
P Plastic 0 0 NA
PL Plaster 15 420 320
R Rubber 0 0 NA
RF Removable Flooring 0 0 NA
SS Stainless Steel 0 0 NA
VvT Vinyl Tile 15 279 164
w Wood 0 0 NA

2.4 RELEASE CRITERIA

24.1

Building Surfaces and Fixed Equipment

2.4.1.1 Table 2.3 displays the Derived Concentration Guideline (DCGL,,) 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 such as roofs. Fixed equipment, such as
laboratory casework, piping and tanks that will remain in use and are
unlikely to be removed are considered part of the building structure
surface and are subject to final status survey at the classification of the
survey unit in which they are installed. Some examples of building
surfaces and fixed equipment are floors, walls, ceilings, doors, windows,
sinks, hoods, lighting fixtures, built-in laboratory benches, built-in
furniture, and ventilation ducts.

Table 2.3
Building Surfaces Release Criteria
DCGLw DCGLEMC
Nuclide (dpm/100cm’) (dpm/100cm’)
Thorium-232 and progeny 12,500 31,000
Uranium series through U-234 177,300 443,000
Ra-226 and progeny 16,300 40,000

Kerr-McGee Technical Center Decommissioning Project
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2.4.1.2 The most conservative release criterion (thorium) was used exclusively
for the FSS unless it became necessary to compute a composite limit
based upon the relative proportions of uranium, throrium and radium to
more accurately describe the surface radioactivity.

2.4.1.3 Localized regions of elevated radioactivity above the DCGL,, were
evaluated against the DCGL for Elevated Material Concentrations

(DCGLemc)-

2.4.1.4 The EMC criteria in Table 2.3 take into consideration ALARA principles
and allow no §reater than 2.5 times the DCGL,, as a threshold for
investigation.

242 Embedded Piping and Equipment

2.4.2.1 Release criteria for embedded piping and equipment have been developed
for the chemical drain systems. A surface activity DCGLw for the inside
of embedded piping and equipment was developed in NEXTEP Tech
Memo 0403,% which is enclosed as Appendix 7. The embedded piping
and equipment DCGLw is 487,000 dpm/100 cm?.®

2422 This DCGLw limit is the basis for action thresholds used for the
embedded portions of SU EP-1 and EP-2. For purposes of this survey the
portions of SU EP-2 located within the laboratories (traps, drains, etc.) are
not considered to be embedded and are subject to the release criteria of
Table 2.3. The portions of the system within the plumbing chase and
underground will be treated as embedded piping and will be subject to the
embedded DCGLw criteria.

2.5 SURVEY INSTRUMENTS

2.5.1 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.

2.5.2 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.

* NEXTEP Tech Memo 0203, Derivation of Indoor Surface DCGLs for KMTC, H. Newman, CHP.
5 NEXTEP Tech Memo 0403, Derivation of Embedded Piping DCGL for KMTC, A. H. Thatcher, CHP.
¢ 487,000 dpm/100cm” is the most conservative DCGLw and is specific to Th-232.
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253

254

2.5.5

2.5.6

2.5.7

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 Kerr-McGee Quality Assurance Program. Copies of
the calibration records for each instrument used in the FSS are available in the QA
records for the project.

LA43-89 — The primary instrument used for the detection of surface radioactivity was
the Ludlum 43-89 scintillation detector configured for beta detection. The Ludlum
43-89 scintillation detector is a dual phosphor alpha/beta scintillator that may be
paired with several different rate meters and scalers. The L43-89 detector houses a
ZnS(Ag) scintillator and was paired with the Ludlum 2224 scaler/rate meter or the
Ludlum 2360 Alpha/Beta Data Logger for fixed and scan surveys.

L2221/3”xY,” Nal - When beta measurements could not be taken, due to coatings or
inaccessible locations, the 3”x'4” Sodium Iodide (Nal) gamma detector was used.
This factory-calibrated instrument was used with no modifications or normalizations.

Tennelec LB-5100 - The LB-5100 is a computer-based, low background alpha/beta
counting system used for laboratory counting of air, water (dried), and smear
samples. Smear samples were used to measure removable contamination on the
exhaust systems of the affected rooms.

2.6 LOWER LIMIT OF DETECTION

2.6.1

2.6.2

The Minimum Detectable Concentration (MDC) of an instrument refers to the
intrinsic detection capability of the entire measurement process. The MDC 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 MDC in units comparable to a regulatory limit with which a
measurement may be compared.

The MDC requirements for the FSS have been developed in accordance with
MARSSIM’ Chapter 4 guidelines. The requirements are listed in Table 2.4.

" NUREG 1575, Multi Agency Radiation Survey and Site Investigation Manual.
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Table 2.4
Minimum Detectable Concentrations

MDC for MDC for
DIRECT ﬁ';°(“l:i‘n y|  scan
dpm/em’ ) dpm/cm’
Required MDC 6,250 12,500
1.2224/43-89 or equiv. 670 1 7,130

2.6.3 The MDCs for the instruments used in the FSS were calculated according to
Appendix F of the D Plan. A comparison of the MDCs calculated for the L43-89
with the requirements for this FSS is also provided in Table 2.4.

2.7 ACTIVITY/DENSITY CALCULATION

2.7.1  Beta direct measurements taken in the field were converted to dpm/100 cm? using the
following equation:
Equation 1

¢, -C,
£,1(Ae/100)(C,,)
Where:
e AD = Areal Activity Density in dpm/100 cm2
¢ C;, = Counts measured on the survey location
e C, = Ambientcount®
® ¢ = Beta efficiencies of the instrument
e Ae = Effective detector area’ (cm?)
ot = Integration time in minutes
e Cs, = Ratio of beta emissions to disintegrations of the parent nuclide, Th-232

(3.86pm/dpm)

2.7.2  The ambient count rate provides a rough approximation of the gamma flux through
the detector. Measurements taken on the survey location include both the gamma
flux and beta emissions from the surface. The difference between these two numbers
calculates the counts at the survey location due to beta emissions only and include
both the natural beta background of the test matrix and any residual contamination if
present.

2.8 BETA SCAN THRESHOLD

2.8.1  An action threshold based upon the release criteria was calculated for the L43-89 in
the scan mode of operation and is presented in Table 2.5.

Ambient count measurements were counts performed with the detector suspended in mid-air at least 24 inches
from any building surface or equipment items.
The effective detector area (A.) divided by 100 is provided by the manufacturer and stored in the database for

each type of instrument.
Kerr-McGee Technical Center Decommissioning Project Revision: 0
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2.8.2

2.83

Table 2.5
Beta Scan Threshold

Instrument dpm/100 cm® cpm
Ludlum 43-89 12,500 5,510

The scan threshold was calculated using typical instrument parameters and the
following equation:

Equation 2
A
T.=&1 Jp(C,)DCGL,, =(0.15)(1.1)+/0.5(3.8)(12,500) =5,510cpm
Where:
¢ Tsc = Scan Threshold in cpm
e ¢ = Instrument beta efficiency
e A, = Effective Detector Area (cm®)
e p = Surveyor efficiency
¢ Cys = Ratio of beta emissions to disintegrations of the parent nuclide, Th-232
(3.88pm/dpm)

When Nal gamma detectors were used in areas where beta measurements were
impracticable, the scan threshold was set to twice background.

2.9 GAMMA THRESHOLDS

2.9.1

292

Nal gamma detectors were used to scan areas where beta measurements were either
impossible due to material covering the affected surface or due to inaccessible
location. Normal gamma scans in such areas used twice background as the action
threshold.

In addition, thresholds were developed for direct gamma measurements made on the
outside of drains and pipes that are part of the chemical drain system. Detailed
calculations for these thresholds are provided in NEXTEP Tech Memo 0402'°,
enclosed as Appendix 6. A summary of the thresholds used for 2” pipes inside the
laboratories (under the sinks) and for the 4” drain pipes inside the plumbing chase
and outside the building is presented in Table 2.6. The thresholds chosen from the
Tech Memo assumed a mixture of Ra-226, Th-232, and U-238 in glass and plastic

pipe.

' NEXTEP Tech Memo 0402, Use of the 3" x %" Nal Detector for Measurement of Contamination Inside Pipes
Jor KMTC, N. Zhang.
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Table 2.6
Chemical Drain System Gamma Thresholds®

Diameter Threshold
Type (inches) (cpm)
Glass 2.0 4,856
4.0 290,512
) 2.0 5,073
Plastic 4.0 309,446

* Net of Background
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 D Plan and the FSS Plan.
Table 3.1

Survey Procedures and Documents

KMTC Decommissioning Plan

KMTC Decommissioning Project, Final Status Survey Plan, Indoor Survey Units

KM-CI-RP-31: Personnel Monitoring and Decontamination

KM-CI-RP-33: Decontamination of Tools, Equipment, Materials and Surfaces
KM-CI-RP-39: Performance of Radiation and Contamination Surveys
KM-CI-RP-40: Survey Documentation and Review

KM-CI-RP-49: Nal 3” Detector

KM-CI-RP-52: Ludlum 2224 Alpha-Beta Detector

3.1.2  All 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 QA
Coordinator (or designee) overseeing the survey. After data entry and review, QA
approved the data sheets and filed them with the permanent KMTC records.

3.1.3  All the data generated by the surveys were entered into the KMTC Radiation
Database (RDB) and analyzed as outlined in Section 6.4 of the D Plan.

3.2 SPECIFIC SURVEY CONSIDERATIONS
3.2.1 ISU 106 & 107

ISU 106 consists of the lower portion of the Pilot Plant area (P-1), the upper portion
of the Sample Prep Room (P-2U), and the changing room (G-1). The P-1 pit area
has been filled with concrete since radiological operations were terminated.
Although the ceiling height is 45 feet, only the walls up to 6 feet are considered

impacted.
Kerr-McGee Technical Center Decommissioning Project Revision: 0
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The Sample Prep Room was resized in a prior renovation and the south and west
walls and the suspended ceiling have been replaced. Only the ceiling and the north
and east walls were included in the survey for P-2.

3.3 SURVEY MEASUREMENTS
3.3.1 Characterization Data

3.3.1.1 Direct beta characterization measurements were taken in the 11 Indoor
Survey Units in 2000 and 2001. Those data are included in the data set
unless they were remediated or otherwise disqualified. All measurements
included from characterization that were not counted as grid
measurements were treated as bias measurements.

3.3.2 Beta Measurements:

3.3.2.1 Direct — A systematic grid of direct beta measurements was obtained on
the wall and floor surfaces as described in the FSSP. Bias measurements
were taken on building surfaces and on fixed apparatus at locations
determined by the surveyor in an effort to more fully characterize the
surfaces or fixed equipment.

3.3.2.2 Scans - Beta scans were performed using the same instruments used for
the direct beta measurements. 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. Beta scan measurements were taken on
100% of all surfaces and fixed equipment except for the ceiling of the
Storage Building and the TSSL sample prep lab where gamma scans were
performed due to a covering of foam insulation over the affected surfaces.

3.3.2.3 When the thresholds specified in Section 2.8 were exceeded, action was
taken in accordance with the FSSP for Indoor Survey Units''.

3.3.3 Gamma Measurements:

3.3.3.1 Scans - Gamma Scans were performed in straight lines within 6 inches of
the ceiling in Rooms S-1 (ISU-108) and T-1 (ISU-109) with each scan
line separated from the next by 1 meter. Additionally, gamma scans were
performed in the areas around the laboratory exhaust system vent stacks
on the roof of the building with the scan lines separated by less than one
meter and the instrument within 6 inches of the roof surface, and contact
readings collected on the vent stacks. The scan rate did not exceed 1 fi/s.

3.3.4 Removable Contamination Measurements:

""" Section 4.5, Measurements Exceeding Limits.
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3.34.1 Swipes - Removable contamination samples were collected on the
exhaust systems connected to each hood in the affected rooms and on the
roof vent stack for each exhaust outlet. The swipes were counted in the
laboratory and recorded in the database.

3.4 MEASUREMENT LOCATIONS

34.1 Statistical Grid Data Points

3.4.1.1 The Visual Sample Plan© (VSP)'? software was used to develop a
systematic sample grid for each survey unit. The minimum number of
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
minimum 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 Input
All
Survey Units

Type I Error Rate 5
Type I Error Rate S
Width of Gray Region VAR"
Action Level (dpm/100cm®) 12,500
Estimated Standard Deviation
(dpm/100cm?) VAR

3.4.1.3 The minimum required number of grid measurements for all survey units
was 24. Up to 20% excess points were included for survey planning to
account for inaccessible or unusable locations. The actual number of grid
points collected in a survey unit varied due to the assignment of surfaces
and geometric effects. When a specified grid location was inaccessible,
an offset of up to 15% of the grid spacing was permitted to obtain the grid
measurement.

3.4.1.4 A rectangular grid pattern was used for all survey units. The number of
grid points actually recorded for each survey unit is presented in
Table 3.3.

2 NEXTEP Tech Memo 0008, Verification and Validation of Applicable Portions of VSP Software, A. H.
Thatcher, CHP.
13 The width of the gray region was always set equal to the estimated standard deviation in each survey unit to
produce a relative shift of 1.0.
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342

Table 3.3
Grid Points Recorded by Survey Unit

N
Survey Unit | Class (actual)

100 2 34
101 2 37
102 2 32
103 2 29
104 2 28
105 2 30
106 2 43
107 1 29
108 2 30
109 2 26
110 1 28

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 documents referenced in Table 3.1 (KM-CI-RP-39).

3.5 REFERENCE COORDINATE SYSTEM

35.1

35.2

353

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

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, and ceiling as shown in Table 3.4. X and Y are distances from the origin
measured as shown in the table. The origin for the floor and ceiling is the southwest
corner of the room.

Fixed equipment is identified by a surface ID beginning with Q (Q1, Q2, etc.). Each
item of fixed equipment is identified in the database and listed along with the
building surfaces of each room in Appendix 1. Since X and Y coordinates are
impractical on equipment, the X coordinate is used to reference the measurement
location on a drawing of the room or equipment which is filed along with the data
sheet.
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354

355

3.5.6

Table 3.4
Coordinate System Locators

Location Identifier X Y
North Wall N Feet right from Feet up from floor
South Wall S .
leftmost edge of the | or the lowest point
East Wall E wall surface in the room
West Wall \\%
Floor F Feet east of Feet north of
Ceilin C western-most edge | southern-most edge
g of the surface of the surface

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”.

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 sink unit located on
the floor. Any systematic grid measurement points for the floor surface which landed
on the sink would have been identified using the X and Y coordinates from the
southwest corner of the floor. “Q2 — sink unit” would be noted in the remarks. The
surface ID would be “F”.

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

3.6.2

3.63

All of the direct and scan data were entered into the KMTC 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 6.6.3 of the D
Plan and to provide a clear report of the results for evaluation. These reports, the
Threshold Comparison Test Reports (TCTRs), for each ISU are included in
Appendix 4.

The calculations and comparisons made in the TCTR have been tested and verified as
reported in NEXTEP Tech Memo 0301."

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

4 NEXTEP Tech Memo 0301, Verification of the KMTC Database Analysis Software for Building Survey
Data,B.P. Anderson.
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manner so that an analyst can accurately assess the action to be taken or declare that
the survey unit meets the requirements for release.

3.6.4 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.

3.6.5 Background Screen.

3.6.5.1 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)=BR(m)+2* o, (m)"*

3.6.5.2 T is equal to the mean of the background readings (ﬁ) for a given
matrix plus two times its standard deviation (26).

3.6.5.3 Compare each data point in the filtered survey unit with Tpy. 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.

3.6.6 Min/Max Test.

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

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

3.6.6.3 If the difference between these two values is greater than DCGL,, the
MIN/MAX test fails for the survey unit.

3.6.7 DCGL,, Screen.

3.6.7.1 For each matrix code calculate and store a DCGL,, Threshold (Tg). Tgqis
calculated by adding the value of DCGL,, to Tyy.
Equation 4

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

13 Tgk (m) denotes the background threshold for each matrix. Similar notation is used throughout this report.
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3.6.7.2 Compare each data point in the survey unit with T4. If the survey reading
> Ty the data point fails the test. One data point failure implies failure of
the DCGL,, screen test for the survey unit.

3.6.8 EMC Screen.

3.6.8.1 For each matrix code calculate and store an EMC Threshold (T.). T.is
calculated by adding the value of EMC to Ty« as shown in Equation 5.
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
maximum permissible EMC value of 31,000 dpm/ 100cm? (2.5 times
DCGLy) for all survey units."'®

Equation 5
T, (m)=T,, (m)+ EMC

3.6.8.2 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
failure of the EMC test for the survey unit.

3.6.9 DCGL Average Test.

3.6.9.1 For each matrix material in the survey unit, calculate the mean activity
density, (in dpm/100cm?), 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 DCGL,, for any matrix in the survey unit, the
test fails.
Equation 6

AD(m) - BK(m) > DCGLw

3.6.10 Statistical Tests.

3.6.10.1 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.

3.6.10.2 The Wilcoxon Rank Sum Test'’ is applicable for survey units with
measurements on a single matrix type or on matrices with similar
background characteristics. Since more than one matrix was present in
virtually all indoor survey units, the Sign Test for Paired Data was used.'®

6 NEXTEP Tech Memo 0201, Derivation of Surface Soil DCGLs for KMTC, A.H. Thatcher.
"7 Described in Appendix I of MARSSIM.
'® NUREG 1505, A Nonparametric Statistical Methodology for the Design and Analysis of Final Status

Decommissioning Surveys.
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3.6.11 The output of the Threshold Comparison Test Report (TCTR) was used for analysis
of the data for the interior surfaces and fixed equipment of KMTC 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.

3.6.11.1 General: date, survey unit number, and class.

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

3.6.11.3 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 (regular grid, bias, characterization, post
remediation, post remediation grid, and quality assurance) 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.

3.6.11.4 Values for DCGL,, and DCGLgMmc are also specified at the start of the run
and are listed in this section. The values for DCGL,, and DCGLgpmc were
initialized to 12,500 and 31,000 dpm/ 100cm? respcctively'g.

3.6.11.5 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.

3.6.11.6 Points that failed tests: Lists all points that failed each specified
threshold test in descending order of severity (EMC, DCGL, and
Background).

3.6.11.7 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.

3.6.11.8 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.

3.6.11.9 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

% 31,000 dpm/100 cm’ is 2.5 times the DCGLw, the maximum value for EMC permitted by the D Plan. Since
no data recorded exceeded the DCGLw there was no need to adjust EMC according to the area of elevated

concentration.
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operator selects the option to show all data, a table of all data points used
in the test is printed out.

Table 3.5
Threshold Screening Tests

Test Test Criteria for PASS
Min/Max | Difference between minimum background measurement and
maximum survey value less than DCGL,,
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 DCGLgyc + 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 opy.

3.6.12 Provided all additional considerations such as scan data, swipes, sampling of
removable contamination or sludge from traps, etc. indicate that the survey unit
meets 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 ISU Releasé’’
Test Class 1 Class 2 Class 3
Min/Max Not required® | Not required® PASS
Background | Notrequired | Not required PASS

DCGL,, Not required PASS PASS
DCGL,y, PASS PASS PASS
EMC PASS PASS PASS
Sign Test for PASS PASS PASS
Paired Data

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

® NUREG 1505, A Nonparametric Statistical Methodology for the Design and Analysis of Final Status
Decommissioning Surveys.
2! See MARSSIM, Chapter 8, Table 8.2.
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4 FSS RESULTS AND DISCUSSION

4.1 INDOOR SURVEY UNIT 100

4.1.1 Direct Beta Measurements on Building Surfaces
4.1.1.1 ISU-100 was surveyed from November 2000 through February 2004. 99
direct beta measurements were taken on the floor, ceiling, and wall
surfaces. 34 of these were included in the systematic grid. Diagrams of
the room layouts of the walls and floor with the beta measurements taken
on them are presented in Appendix 2, Figures 4.1a and 4.1b.
4.1.1.2 A summary of the direct measurement results is presented in Table
4.100.1 and shows that the maximum activity measured, net of
background, was 112 dpm/100cm2. The average value for the survey unit
was -127 dpm/100cm2. All values were less than 1% of the DCGLw,
Table 4.100.1
ISU-100 Direct Measurements Summary
(Building Surfaces)
Matrix Points | Avg Net Activity | Max Net Activity
(dpm/100cm?) (dpm/100cm?)

Concrete C 2 -357 -294

Glass G 1 -63 -63

Gypsum Board | GB 62 -75 112

Metal M 5 -15 73

Vinyl Tile VT 29 -245 34

4.1.2  Direct Beta Measurements on Fixed Equipment

All items of fixed equipment assigned to ISU-100 (listed in Appendix 1)
were surveyed by direct beta measurements. A summary of the
measurements taken is provided in Table 4.100.2 sorted by matrix. The
net values observed ranged from -544 to 296 dpm/ 100cm®. All values

were less than 3% of the DCGL,,.

4.1.2.1
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Table 4.100.2
ISU-100 Direct Measurements Summary
(Fixed Equipment)

Matrix

Points

Avg Net
Activity
(dpm/100cm?)

Max Net
Activity
(dpm/100cm?)

18

-355

-223

Metal

111

28

296

Counter Top | CTP
M
P

Plastic 5 48 102
Wood w 2 -3 10

4.1.3 Direct Beta Measurement Distribution and Threshold Tests

A histogram of all the beta direct net activity values found in ISU-100 is
provided in Figure 4.100.1. The distribution appears to have a single
mode with the majority of the data centered at 0 dpm/100cm’. This is
consistent with a normal distribution of background radioactivity possibly
mixed with some residual radioactivity. All measurements were well

below the DCGL,,.

4.1.3.1
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Kerr-McGee Technical Center Decommissioning Project Revision: 0
April 2004

Final Status Survey Report-Indoor Survey Units
22



4.1.3.2 All the direct measurements in the survey unit were analyzed using the
Threshold Comparison Test Report (TCTR) and the results are presented
in Appendix 3 for ISU-100. The TCTR report contains a complete listing
of all the beta direct measurements taken in the Final Status Survey within
ISU-100 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 4.100.3.

Table 4.100.3

Requirements for ISU Release’

Test Class 2 ISU-100
Min/Max Not Required P
Background Not Required F
DCGL,, PASS P
DCGL,,, PASS P
EMC PASS P
Sign Test for Paired Data PASS P
* Class 1 or 2 survey units which pass Min/Max may be released without further

consideration.

4.1.4 Beta Scan Measurements

4.1.4.1 Beta scans were performed on 100% of all room surfaces and fixed
equipment. The beta scan results are presented in Appendix 4. No beta
scan measurements in ISU-100 exceeded the scan threshold in Table 2.5.

4.1.5 Exhaust System Measurements

4.1.5.1 Additional measurements were collected from the exhaust system outlets
on the roof of the building. Direct beta measurements on the exhaust
systems were included in the fixed equipment analysis.

4.1.5.2 Gamma scan measurements were collected on the vent stacks and
surrounding roof areas, including nearby roof drains, for ISU-100. There
was only one vent stack for the two hoods in Room C-13. No gamma
scan measurements exceeded the scan threshold listed in Section 2.9.

4.1.5.3 Swipes were collected for measurements of removable contamination on
the blowers, ducts and vent stacks of the exhaust systems in ISU-100. No
swipe measurements exceeded 0.2 % of the DCGLw. The data
demonstrate that virtually no removable contamination is present within

ISU-100.
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4.2 INDOOR SURVEY UNIT 101

4.2.1 Direct Beta Measurements on Building Surfaces

4.2.1.1 ISU-101 was surveyed from October 2000 through February 2004. 80
direct beta measurements were taken on the floor, ceiling, and wall
surfaces. 37 of these were included in the systematic grid. Diagrams of
the room layouts of the walls and floor with the beta measurements taken

on them are presented in Appendix 2, Figure 4.2.

4.2.1.2 A summary of the direct measurement results is presented in Table
4.101.1 and shows that the maximum activity measured, net of
background, was 1 dpm/100cm2. The average value for the survey unit
was -218 dpm/100cm2. All values were less than 1% of the DCGLw.

Table 4.101.1
ISU-101 Direct Measurements Summary
(Building Surfaces)
Matrix Points | Avg Net Activity | Max Net Activity
(dpm/100cm?) (dpm/100cm’)
Concrete C 6 -512 -447
Counter Top CT 2 -543 -435
Gypsum Board GB 31 -109 1
Metal M 9 -65 -30
Plaster PL 4 -387 -341
Vinyl Tile VT 28 -278 -187

422  Direct Beta Measurements on Fixed Equipment

4.2.2.1 Allitems of fixed equipment assigned to ISU-101 (listed in Appendix 1)
were surveyed by direct beta measurements. A summary of the
measurements taken is provided in Table 4.101.2 sorted by matrix. The
net values observed ranged from -994 to 236 dpm/100cm?. All values

were less than 2% of the DCGL,,.
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Table 4.101.2

ISU-101 Direct Measurements Summary
(Fixed Equipment)

Matrix

Points

Avg Net
Activity

(dpmv100cm?®)

Max Net
Activity

(dpnv100cm?)

Ceramic Tile | CT

4 -443

-258

Counter Top

CTP

38 -364

=272

Celotex

CTX

1 -994

-994

Metal M 93 11 236

4.2.3 Direct Beta Measurement Distribution and Threshold Tests

A histogram of all the beta direct net activity values found in ISU-101 is
provided in Figure 4.101.1 The distribution appears to have a single
mode with the majority of the data centered at approximately

0 dpm/100cm’. This is consistent with a normal distribution of
background radioactivity possibly mixed with some residual radioactivity.
All measurements were well below the DCGL,,.
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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 3 for ISU-101. The TCTR report contains a complete listing
of all the beta direct measurements taken in the Final Status Survey within
ISU-101 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 4.101.3.

Table 4.101.3

Requirements for ISU Release”

Test Class 2 ISU-101
Min/Max Not Required P
Background Not Required F
DCGL,, PASS P
DCGL,,, PASS P
EMC PASS P
Sign Test for Paired Data PASS P
? Class 1 or 2 survey units which pass Min/Max may be released without further

consideration.

4.2.4 Beta Scan Measurements

4.2.4.1 Beta scans were performed on 100% of all room surfaces and fixed
equipment. The beta scan results are presented in Appendix 4. No beta
scan measurements in ISU-101 exceeded the scan threshold in Table 2.5.

4.2.5 Exhaust System Measurements

4.2.5.1 Additional measurements were collected from the exhaust system outlets
on the roof of the building. Direct beta measurements on the exhaust
systems were included in the fixed equipment analysis.

4.2.5.2 Gamma scan measurements were collected on the vent stacks and
surrounding roof areas, including nearby roof drains, for ISU-101. All
hoods in ISU-101, ISU-102 and ISU-104 are vented through one bag
house filter and one vent stack. No gamma scan measurements exceeded
the scan threshold listed in Section 2.9.

42.5.3 Swipes were collected for measurements of removable contamination on
the blowers, ducts and vent stacks of the exhaust systems in ISU-101. No
swipe measurements exceeded 0.2 % of the DCGLw. The data
demonstrate that virtually no removable contamination is present within

ISU-101.
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4.3 INDOOR SURVEY UNIT 102

43.1 Direct Beta Measurements on Building Surfaces

4.3.1.1 ISU-102 was surveyed from October 2000 through February 2004. 72
direct beta measurements were taken on the floor and wall surfaces. 32 of
these were included in the systematic grid. Diagrams of the room layouts
(walls and floor) with the beta measurements taken on them are presented

in Appendix 2, Figure 4.3.

4.3.1.2 A summary of the direct measurement results is presented in Table
4.102.1 and shows that the maximum activity measured, net of
background, was 31 d?m/ 100cm®. The average value for the survey unit
was -253 dpm/100cm”. No direct beta measurements were observed on
building surfaces in ISU-102 above 1% of the DCGLw.

Table 4.102.1
ISU-102 Direct Measurements Summary
(Building Surfaces)
Matrix Points | Avg Net Activity | Max Net Activity
(dpm/100cm?) (dpm/100cm?)
Concrete C 2 -464 -417
Counter Top CTP 6 -461 -336
Celotex CTX 5 -907 -813
Glass G 2 =77 -70
Gypsum Board | GB 23 -95 -18
Metal M 9 -56 31
Plaster PL 5 -388 -322
Vinyl Tile vT 20 -261 -158

4.3.2 Direct Beta Measurements on Fixed Equipment

43.2.1 Allitems of fixed equipment assigned to ISU-102 (listed in Appendix 1)
were surveyed by direct beta measurements. A summary of the
measurements taken is provided in Table 4.102.2 sorted by matrix. All
net values observed ranged from -986 to 236 dpm/100cm?. All these
values were less than 2% of the DCGL,,.
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Table 4.102.2

- ISU-102 Direct Measurements Summary
(Fixed Equipment)
Avg Net Activi Max Net Activi
Matrix Points VB e vity x e ity
(dpmv100cm®) (dpn/100cm?)
Counter Top | CTP 38 -409 -201
Celotex CTX 7 -925 -837
Metal M 101 4 236
Plastic P 5 -32 5
43.3 Direct Beta Measurement Distribution and Threshold Tests

433.1

A histogram of all the beta direct net activity values found in ISU-102 is

provided in Figure 4.102.1. The distribution appears to have a single
background distribution grouped about 0 dpm/100cm?. This is consistent
with a normal distribution of background radioactivity possibly mixed
with some residual radioactivity. All measurements were well below the
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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 3 for ISU-102. The TCTR report contains a complete listing
of all the beta direct measurements taken in the Final Status Survey within
ISU-102 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 4.102.3.

Table 4.102.3
Requirements for ISU Release®

Test Class 2 ISU-101
Min/Max Not Required® P

Background Not Required
DCGL, PASS
DCGLay PASS

in -2 Nia -2 e - I Moo

EMC PASS

Sign Test for
Paired Data PASS P

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

43.4 Beta Scan Measurements

4.3.4.1 Beta scans were performed on 100% of the room surfaces and fixed
equipment. The beta scan results are presented in Appendix 4. No beta
scan measurements in ISU-102 exceeded the scan threshold in Table 2.5.

4.3.5 Exhaust System Measurements

4.3.5.1 Additional measurements were collected from the exhaust system outlets
on the roof of the building. Direct beta measurements on the exhaust
systems were included in the fixed equipment analysis.

4.3.5.2 Gamma scan measurements were collected on the vent stacks and
surrounding roof areas, including nearby roof drains, for ISU-102. All
hoods in ISU-101, ISU-102 and ISU-104 are vented through one bag
house filter and one vent stack. No gamma scan measurements exceeded
the scan threshold listed in Section 2.9.

4.3.5.3 Swipes were collected for measurements of removable contamination on
the blowers, ducts and vent stacks of the exhaust systems in ISU-102. No
swipe measurements exceeded 0.2 % of the DCGLw. The data

Kerr-McGee Technical Center Decommissioning Project Revision: 0
Final Status Survey Report-Indoor Survey Units April 2004
29



demonstrate that virtually no removable contamination is present within
ISU-102.

4.4 INDOOR SURVEY UNIT 103

4.4.1 Direct Beta Measurements on Building Surfaces

4.4.1.1 ISU-103 was surveyed from October 2000 through February 2004. 97
direct beta measurements were taken on the floor, ceiling, and wall
surfaces. 29 of these were included in the systematic grid. Diagrams of
the room layouts of the walls and floor with the beta measurements taken
on them are presented in Appendix 2, Figures 4.4a and 4.4b.

44.1.2 A summary of the direct measurement results is presented in Table
4.103.1 and shows that the maximum activity measured, net of
background, was 214 dpm/100cm2. The average value for the survey unit
was -115 dpm/100cm2. All values were less than 2% of the DCGLw.

Table 4.103.1
ISU-103 Direct Measurements Summary
(Building Surfaces)
Matrix Points | Avg Net Activity | Max Net Activity
(dpm/100cm?) (dpm/100cm®)
Concrete C 1 -389 -389
Counter Top CTP 1 -291 -291
Glass G 1 -5 -5
Gypsum Board GB 53 -22 214
Metal M 3 =21 22
Plaster PL 8 -350 -183
Vinyl Tile VT 29 -228 -139
Wood w 1 136 136

442  Direct Beta Measurements on Fixed Equipment

4.4.2.1 Allitems of fixed equipment assigned to ISU-103 (listed in Appendix 1)
were surveyed by direct beta measurements. A summary of the
measurements taken is provided in Table 4.103.2 sorted by matrix. The
net values observed ranged from -594 to 596 dpm/100cm®. All values
were less than 5% of the DCGL,..
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Table 4.103.2
ISU-103 Direct Measurements Summary

(Fixed Equipment)
Avg Net Max Net
Matrix Points Activity Activity
(dpnv100cm?) (dpm/100cm?)
Counter Top | CTP 53 -416 -175
Glass G 2 553 596
Metal M 82 29 385
Plastic P 6 63 91
Rubber R 1 161 161

443 Direct Beta Measurement Distribution and Threshold Tests

4.4.3.1 A histogram of all the beta direct net activity values found in ISU-103 is
provided in Figure 4.103.1 The distribution appears to have a single mode
with the majority of the data centered around 0 dpm/100cm?. This is
consistent with a normal distribution of background radioactivity possibly
mixed with some residual radioactivity. All measurements were well

below the DCGL,,.
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4432 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 ISU-103. The TCTR report contains a complete listing
of all the beta direct measurements taken in the Final Status Survey within
ISU-103 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 4.103.3.

Table 4.103.3

Requirements for ISU Release®

Test Class 2 ISU-103
Min/Max Not Required P
Background Not Required F
DCGL,, PASS P
DCGL,,, PASS P
EMC PASS P
Sign Test for Paired Data PASS P

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

4.4.4 Beta Scan Measurements

4.4.4.1 Beta scans were performed on 100% of all room surfaces and fixed
equipment. The beta scan results are presented in Appendix 4. No beta
scan measurements in ISU-103 exceeded the scan threshold in Table 2.5.

4.4.5 Exhaust System Measurements

4.4.5.1 Additional measurements were collected from the exhaust system outlets
on the roof of the building. Direct beta measurements on the exhaust
systems were included in the fixed equipment analysis.

4.4.5.2 Gamma scan measurements were collected on the vent stacks and
surrounding roof areas, including nearby roof drains, for ISU-103. No
gamma scan measurements exceeded the scan threshold listed in Section
2.9.

4453 Swipes were collected for measurements of removable contamination on
the blowers, ducts and vent stacks of the exhaust systems in ISU-103. No
swipe measurements exceeded 0.1 % of the DCGLw. The data
demonstrate that virtually no removable contamination is present within

ISU-103.
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4.5 INDOOR SURVEY UNIT 104

4.5.1 Direct Beta Measurements on Building Surfaces

4.5.1.1 ISU-104 was surveyed from December 2000 through February 2004. 87
direct beta measurements were taken on the floor, ceiling, and wall
surfaces. 28 of these were included in the systematic grid. Diagrams of
the room layouts of the walls and floor with the beta measurements taken
on them are presented in Appendix 2, Figures 4.5a and 4.5b.

45.1.2 A summary of the direct measurement results is presented in Table
4.104.1 and shows that the maximum activity measured, net of
background, was 202 dpm/100cm®. The average value for the survey unit
was -160 dpm/100cm?. All values were less than 2% of the DCGLw.

Table 4.104.1
ISU-104 Direct Measurements Summary
(Building Surfaces)
Matrix Points | Avg Net Activity | Max Net Activity
(dpm/100cm?) (dpm/100cm?)
Ceramic Tile CT 5 -528 -491
Counter Top CTP 2 -288 -286
Celotex CTX 1 -867 -867
Glass G 3 -56 6
Gypsum Board GB 46 -85 49
Metal M 4 96 -43
Plaster PL 4 -368 -309
Removable Flooring | RF 5 117 202
Vinyl Tile VT 17 -262 -203

4.5.2 Direct Beta Measurements on Fixed Equipment

4.5.2.1 Allitems of fixed equipment assigned to ISU-104 (listed in Appendix 1)
were surveyed by direct beta measurements. A summary of the
measurements taken is provided in Table 4.104.2 sorted by matrix. The
net values observed ranged from -581 to 82 dpm/ 100cm®. All values were

less than 1% of the DCGL,,.
Table 4.104.2
ISU-104 Direct Measurements Summary
(Fixed Equipment)
Avg Net Max Net
Matrix Points Activity Activity
(dpm/100cm?) (dpm/100cm?)
Counter Top | CTP 24 421 -232
Metal M 61 -39 82
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4.5.3 Direct Beta Measurement Distribution and Threshold Tests

4.5.3.1 A histogram of all the beta direct net activity values found in ISU-104 is
provided in Figure 4.104.1. The distribution appears to have a single
mode consistent with a normal distribution of background possibly mixed
with some residual radioactivity. All measurements were well below the

DCGL.
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Figure 4.104.1

4.5.3.2 All the direct measurements in the survey unit were analyzed using the
Threshold Comparison Test Report (TCTR) and the results are presented
in Appendix 3 for ISU-104. The TCTR report contains a complete listing
of all the beta direct measurements taken in the Final Status Survey within
ISU-104 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 4.104.3.
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Table 4.104.3
Requirements for ISU Release®

Test Class 2 ISU-104
Min/Max Not Required P
Background Not Required F
DCGL,, PASS P
DCGL,,, PASS P
EMC PASS P
Sign Test for Paired Data PASS P

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

4.5.4  Beta Scan Measurements

4.5.4.1 Beta scans were performed on 100% of all room surfaces and fixed
equipment. The beta scan results are presented in Appendix 4. No beta
scan measurements in ISU-104 exceeded the scan threshold in Table 2.5.

4.5.5 Exhaust System Measurements

4.5.5.1 Additional measurements were collected from the exhaust system outlets
on the roof of the building. Direct beta measurements on the exhaust
systems were included in the fixed equipment analysis.

4.5.5.2 Gamma scan measurements were collected on the vent stacks and
surrounding roof areas, including nearby roof drains, for ISU-104. All
hoods in ISU-101, ISU-102 and ISU-104 are vented through one bag
house filter and one vent stack. No gamma scan measurements exceeded
the scan threshold listed in Section 2.9.

4.5.5.3 Swipes were collected for measurements of removable contamination on
the blowers, ducts and vent stacks of the exhaust systems in ISU-104. No
swipe measurements exceeded 0.2 % of the DCGLw. The data
demonstrate that virtually no removable contamination is present within

ISU-104.
4.6 INDOOR SURVEY UNIT 105

4.6.1 Direct Beta Measurements on Building Surfaces

4.6.1.1 ISU-105 was surveyed from November 2000 through January 2003. 66
direct beta measurements were taken on the floor, ceiling, and wall
surfaces. 30 of these were included in the systematic grid. Diagrams of
the room layouts of the walls and floor with the beta measurements taken
on them are presented in Appendix 2, Figure 4.6.
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4.6.1.2 A summary of the direct measurement results is presented in Table
4.105.1 and shows that the maximum activity measured, net of
m/100cm’. The average value for the survey unit

background, was 68 d
? All values were less than 1% of the DCGLw.

was -243 dpm/100cm

Table 4.105.1
ISU-105 Direct Measurements Summary

(Building Surfaces)
Matrix Points | Avg Net Activity | Max Net Activity
(dpm/100cm?) (dpm/100cm?)
Concrete C 13 -480 -410
Gypsum Board | GB 15 -43 57
Metal M 7 8 68
Plaster PL 11 -400 -313
Vinyl Tile VT 20 -239 -115

46.2 Direct Beta Measurements on Fixed Equipment
4.6.2.1 Allitems of fixed equipment assigned to ISU-105 (listed in Appendix 1)
were surveyed by direct beta measurements. A summary of the
measurements taken is provided in Table 4.105.2 sorted by matrix. The
net values observed ranged from -580 to 159 dpm/ 100cm’. All values
were less than 2% of the DCGL,,.
Table 4.105.2
ISU-105 Direct Measurements Summary
(Fixed Equipment)
. Avg Net Activity | Max Net Activity
Matrix Points | = jom/100cm®) | (dpm/100cm?®)
Counter Top | CTP 42 -386 -194
Metal M 61 34 159
Plastic P 6 62 128
4.6.3 Direct Beta Measurement Distribution and Threshold Tests

A histogram of all the beta direct net activity values found in ISU-105 is
provided in Figure 4.105.1. The distribution appears to have multiple
modes with the majority of the data centered at approximately

-150 dpm/100cm’. This is consistent with a normal distribution of
background radioactivity possibly mixed with some residual radioactivity.
All measurements were well below the DCGL,,.

4.6.3.1
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4.6.3.2 All the direct measurements in the survey unit were analyzed using the
Threshold Comparison Test Report (TCTR) and the results are presented
in Appendix 3 for ISU-105. The TCTR report contains a complete listing
of all the beta direct measurements taken in the Final Status Survey within
ISU-105 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 4.105.3.
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Table 4.105.3
Requirements for ISU Release®

Test Class 2 ISU-105
Min/Max Not Required P
Background Not Required F
DCGL,, PASS P
DCGL,., PASS P
EMC PASS P
Sign Test for Paired Data PASS P
® Class 1 or 2 survey units which pass Min/Max may be released without further
consideration.

4.6.4 Beta Scan Measurements

4.6.4.1 Beta scans were performed on 100% of all room surfaces and fixed
equipment. The beta scan results are presented in Appendix 4. No beta
scan measurements in ISU-105 exceeded the scan threshold in Table 2.5.

4.6.5 Exhaust System Measurements

4.6.5.1 Additional measurements were collected from the exhaust system outlets
on the roof of the building. Direct beta measurements on the exhaust
systems were included in the fixed equipment analysis.

4.6.5.2 Gamma scan measurements were collected on the vent stacks and
surrounding roof areas, including nearby roof drains, for ISU-105. No
gamma scan measurements exceeded the scan threshold listed in Section
2.9.

4.6.5.3 Swipes were collected for measurements of removable contamination on
the blowers, ducts and vent stacks of the exhaust systems in ISU-105. No
swipe measurements exceeded 0.1 % of the DCGLw. The data
demonstrate that virtually no removable contamination is present within

ISU-105.

4.7 INDOOR SURVEY UNIT 106

4.7.1 Direct Beta Measurements on Building Surfaces

4.7.1.1 ISU-106 was surveyed from December 2000 through February 2004.
92 direct beta measurements were taken on the floor, ceiling, and wall
surfaces. 43 of these were included in the systematic grid. Diagrams of
the room layouts of the walls and floor with the beta measurements taken
on them are presented in Appendix 2, Figure 4.7.
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4.7.1.2 A summary of the direct measurement results is presented in Table
4.106.1 and shows that the maximum activity measured, net of
background, was 5 dpm/100cm’. The average value for the survey unit
was -527 dpm/100cm?®. All values were less than 1% of the DCGLw.

Table 4.106.1
ISU-106 Direct Measurements Summary
(Building Surfaces)
Matrix Points | Avg Net Activity | Max Net Activity
(dpm/100cm?) (dpm/100cm?)

Concrete C 42 -417 -142
Concrete Block | CB 22 -1,156 -1,022
Ceramic Tile CT 12 -262 -89
Metal M 10 -58 -3
Plaster PL 5 -346 5
Wood w 1 -53 -53

472  Direct Beta Measurements on Fixed Equipment

4.7.2.1 Allitems of fixed equipment assigned to ISU-106 (listed in Appendix 1)
were surveyed by direct beta measurements. A summary of the
measurements taken is provided in Table 4.106.2 sorted by matrix. The
net values observed ranged from -587 to 425 dpm/100cm?. All values
were less than 4% of the DCGL,,.

Table 4.106.2
ISU-106 Direct Measurements Summary
(Fixed Equipment)
Avg Net Max Net
Matrix Points Activity Activity
(dpm/100cm?) (dpm/100cm?)
Concrete | C 6 -588 -545
Metal | M 5 109 425

4.7.3  Direct Beta Measurement Distribution and Threshold Tests

4.7.3.1 A histogram of all the beta direct net activity values found in ISU-106 is
provided in Figure 4.106.1. The distribution appears to have two modes
with the majority of the data centered at approximately -200 dpm/100cm?.
All of the data taken on concrete and concrete block appear in the left
hand mode exclusively. Since the reference background for concrete and
concrete block may be significantly greater than the corresponding matrix
materials in the survey unit, that would account for the split in the data.
In that event the histogram would be typical of a single background
distribution. All measurements were well below the DCGL,,.
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4.7.3.2 All the direct measurements in the survey unit were analyzed using the
Threshold Comparison Test Report (TCTR) and the results are presented
in Appendix 3 for ISU-106. The TCTR report contains a complete listing
of all the beta direct measurements taken in the Final Status Survey within
ISU-106 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 4.106.3.
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Table 4.106.3
Requirements for ISU Release®

Test Class 2 ISU-106
Min/Max Not Required P
Background Not Required F
DCGL,, PASS P
DCGL,., PASS P
EMC PASS P
Sign Test for Paired Data PASS P

4.74  Beta Scan Measurements

Beta scans were performed on 100% of all room surfaces and fixed
equipment. The beta scan results are presented in Appendix 4. No beta
scan measurements in ISU-106 exceeded the scan threshold in Table 2.5.

4.74.1

4.8 INDOOR SURVEY UNIT 107

4.8.1 Direct Beta Measurements on Building Surfaces

4.8.1.1 ISU-107, one of two Class 1 survey units, was surveyed from October
2000 and through October 2002. 64 direct beta measurements were taken
on the floor, ceiling, and wall surfaces. 29 of these were included in the
systematic grid. Diagrams of the room layouts of the walls and floor with
the beta measurements taken on them are presented in Appendix 2, Figure

4.8.

A summary of the direct measurement results is presented in

Table 4.107.1 and shows that the maximum activity measured, net of
background, was 448 dpm/100cm®. The average value for the survey unit
was -536 dpm/100cm’. All values were less than 4% of the DCGLw.

4.8.1.2

Table 4.107.1
ISU-107 Direct Measurements Summary
(Building Surfaces)
Matrix Points | Avg Net Activity | Max Net Activity
(dpn/100cm?) (dpm/100cm?)

Concrete C 35 -324 448
Concrete Block CB 18 -1,203 -1,049
Counter Top CTP 2 405 -385
Glass G 3 -126 -118
Metal M 5 -27 97
Wood w 1 3 3
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4.8.2 Direct Beta Measurements on Fixed Equipment

4.8.2.1 Allitems of fixed equipment assigned to ISU-107 (listed in Appendix 1)
were surveyed by direct beta measurements. A summary of the
measurements taken is provided in Table 4.107.2 sorted by matrix. The
net values observed ranged from -459 to 318 dpm/100cm®. All values
were less than 3% of the DCGL,,.

Table 4.107.2
ISU-107 Direct Measurements Summary
(Fixed Equipment)
Avg Net Max Net
Matrix Points Activity Activity
(dpm/100cm?) (dpm/100cm?)
Counter Top | CTP 3 -452 -447
Metal M 19 36 318

4.8.3 Direct Beta Measurement Distribution and Threshold Tests

4.8.3.1 A histogram of all the beta direct net activity values found in ISU-107 is
provided in Figure 4.107.1. The distribution appears to have two modes
with the majority of the data centered at approximately -200 dpm/100cm?>.
All of the data taken on concrete, concrete block and countertop appear in
the left hand mode exclusively. Since the reference background for these
matrix materials may be greater than the corresponding matrix materials
in the survey unit, that would account for the split in the data. In that
event the histogram would be typical of a single background distribution.
All measurements were well below the DCGL,,.
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4.8.3.2 All the direct measurements in the survey unit were analyzed using the
Threshold Comparison Test Report (TCTR) and the results are presented
in Appendix 3 for ISU-107. The TCTR report contains a complete listing
of all the beta direct measurements taken in the Final Status Survey within
ISU-107 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 1 survey unit
were passed. A comparison of test results and requirements for release of
the survey unit is presented in Table 4.107.3.

Table 4.107.3
Requirements for ISU Release”
Test Class 1 ISU-107
Min/Max Not Required P
Background Not Required F
DCGL,, Not Required P
DCGL,., PASS P
EMC PASS P
Sign Test for Paired Data PASS P
* Class 1 or 2 survey units which pass Min/Max may be released without further
consideration.
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Beta Scan Measurements

4.8.4.1 Betascans were performed on 100% of all room surfaces and fixed
equipment. The beta scan results are presented in Appendix 4. No beta
scan measurements in ISU-107 exceeded the scan threshold in Table 2.5.

4.84

4.9 INDOOR SURVEY UNIT 108
Direct Beta Measurements on Building Surfaces

ISU-108 was surveyed in October 2000 and June 2001. 43 direct beta
measurements were taken on the floor, ceiling, and wall surfaces. 30 of
these were included in the systematic grid. Diagrams of the room layouts
of the walls and floor with the beta measurements taken on them are

presented in Appendix 2, Figure 4.9.

A summary of the direct measurement results is presented in Table
4.108.1 and shows that the maximum activity measured, net of
background, was 58 d?m/ 100cm’. The average value for the survey unit
was -765 dpm/100cm”. All values were less than 1% of the DCGLw.

Table 4.108.1
ISU-108 Direct Measurements Summary
(Building Surfaces)

4.9.1

49.1.1

49.1.2

Matrix

Points

Avg Net Activity
(dpm/100cm®)

Max Net Activity
(dpn/100cm?)

Concrete

9

-358

-258

Concrete Block

28

-1,066

-856

6

27

58

C
CB
Foam Insulation Board F

4,9.2 Direct Beta Measurements on Fixed Equipment

All items of fixed equipment assigned to ISU-108 (listed in Appendix 1)
were surveyed by direct beta measurements. A summary of the
measurements taken is provided in Table 4.108.2 sorted by matrix. The
net values observed ranged from -73 to 91 dpm/100cm?. All values were

49.2.1

less than 1% of the DCGL,,.
Table 4.108.2
ISU-108 Direct Measurements Summary
(Fixed Equipment)
. Avg Net Activity Max Net Activity
Matrix Points
(dpnv100cm?) (dpn100cm?)
Metal M 5 -1 91
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49.3 Direct Beta Measurement Distribution and Threshold Tests

49.3.1 A histogram of all the beta direct net activity values found in ISU-108 is
provided in Figure 4.108.1. The distribution appears to have two distinct
modes. All of the data taken on concrete, concrete block and countertop
appear in the left hand mode exclusively. Since the reference background
for these matrix materials may be greater than the corresponding matrix
materials in the survey unit, that would account for the split in the data.
In that event the histogram would be typical of a single background
distribution. All measurements were well below the DCGL,,.

ISU-108

N
o

- e b ek A
o N A~ O o
! ! ' ) }

Frequency

2 .
0 - e
o [ o (= Q [=] o o o o (=
w0 (= [Te] [=3 [Te] (=4 n [Te] (= w0
~N B N & N W o N B N
- - - ' ' ¢
1 Ll ) L]
Net DPM/100 sq cm

Histogram of Net Direct Beta Measurements
Figure 4.108.1

4.9.3.2 All the direct measurements in the survey unit were analyzed using the
Threshold Comparison Test Report (TCTR) and the results are presented
in Appendix 3 for ISU-108. The TCTR report contains a complete listing
of all the beta direct measurements taken in the Final Status Survey within
ISU-108 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 4.108.3.
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Table 4.108.3
Requirements for ISU Release®

Test Class 2 ISU-108
Min/Max Not Required P
Background Not Required F
DCGL,, PASS P
DCGL,,, PASS P
EMC PASS P
Sign Test for Paired Data PASS P
* Class 1 or 2 survey units which pass Min/Max may be released without further
consideration.

494  Beta Scan Measurements

49.4.1 Beta scans were performed on 100% of all room surfaces and fixed
equipment. The beta scan results are presented in Appendix 4. No beta
scan measurements in ISU-108 exceeded the scan threshold in Table 2.5.

4.9.5 Gamma Scan Measurements

4.9.5.1 Because the ceiling surface of Room S-1 had been covered with foam
insulation since 1987, the ceiling was also scanned with a 3°x1/2” Nal
gamma detector. The scan results are presented in Appendix 4. No
gamma scan readings were observed above the gamma scan threshold in
Section 2.9.

4.10 INDOOR SURVEY UNIT 109

4.10.1 Direct Beta Measurements on Building Surfaces

4.10.1.1 ISU-109, the former vegetation sample prep lab in the TSSL building,
was surveyed in October 2000 and June 2001. 65 direct beta
measurements were taken on the floor, ceiling, and wall surfaces. 26 of
these were included in the systematic grid. Diagrams of the room layouts
of the walls and floor with the beta measurements taken on them are
presented in Appendix 2, Figure 4.10.

4.10.1.2 A summary of the direct measurement results is presented in
Table 4.109.1 and shows that the maximum activity measured, net of
background, was 39 dpm/100cm2. The average value for the survey unit
was -136 dpm/100cm2. All values were less than 1% of the DCGLw.
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Table 4.109.1
ISU-109 Direct Measurements Summary

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

Foam Insulation F 6 -12 39

Gypsum Board GB 33 -119 -62
Metal M 7 -48 -15
Vinyl Tile VT 18 -249 -18
Wood W 1 -135 -135

4.10.2 Direct Beta Measurements on Fixed Equipment

4.10.2.1 Allitems of fixed equipment assigned to ISU-109 (listed in Appendix 1)
were surveyed by direct beta measurements. A summary of the
measurements taken is provided in Table 4.109.2 sorted by matrix. The
net values observed ranged from -565 to 19 dpm/100cm’. All values were
less than 1% of the DCGL,,.

Table 4.109.2
ISU-109 Direct Measurements Summary
(Fixed Equipment)
Avg Net Max Net
Matrix Points Activity Activity
(dpnv100cm?) (dpm/100cm?)
Ceramic Tile | CT 1 -565 -565
Counter Top | CTP 1 -513 -513
Metal M 12 -13 19

4.10.3 Direct Beta Measurement Distribution and Threshold Tests

4.10.3.1 A histogram of all the beta direct net activity values found in ISU-109 is
provided in Figure 4.109.1. The distribution appears to have a single
mode with the majority of the data centered at approximately
-100 dpm/ 100cm? and is consistent with a normal distribution of
background radioactivity mixed with some residual radioactivity above
background. Two data points on high background materials (CT and
CTP) are isolated well to the left of the distribution and are most likely
separated by background as described in ISU-107 and 108. All
measurements were well below the DCGL,,.
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Figure 4.109.1

4.10.3.2 All the direct measurements in the survey unit were analyzed using the
Threshold Comparison Test Report (TCTR) and the results are presented
in Appendix 3 for ISU-109. The TCTR report contains a complete listing
of all the beta direct measurements taken in the Final Status Survey within
ISU-109 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 4.109.3.
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Table 4.109.3
Requirements for ISU Release®

Test Class 2 ISU-109
Min/Max Not Required P
Background Not Required F
DCGL, PASS P
DCGL,,, PASS P
EMC PASS P
| Sign Test for Paired Data PASS P
* Class 1 or 2 survey units which pass Min/Max may be released without further
consideration.

4.10.4 Beta Scan Measurements

4.10.4.1 Beta scans were performed on 100% of all room surfaces and fixed
equipment. The beta scan results are presented in Appendix 4. No beta
scan measurements in ISU-109 exceeded the scan threshold in Table 2.5.

4.10.5 Gamma Scan Measurements

4.10.5.1 Because the ceiling of the TSSL Prep Lab had been covered with foam
insulation since 1987, the ceiling was also scanned with a 3”x1/2” Nal
gamma detector. The scan results are presented in Appendix 4. No
gamma scan readings were observed above the gamma scan threshold in
Section 2.9.

4.11 INDOOR SURVEY UNIT 110

4.11.1 Direct Beta Measurements on Building Surfaces

4.11.1.1 ISU-110, one of two Class 1 survey units, was surveyed in December
2000 and June 2001. 42 direct beta measurements were taken on the
floor, ceiling, and wall surfaces. 28 of these were included in the
systematic grid. Diagrams of the room layouts of the walls and floor with
the beta measurements taken on them are presented in Appendix 2,
Figure 4.11.

4.11.1.2 A summary of the direct measurement results is presented in Table
4.110.1 and shows that the maximum activity measured, net of
background, was -6 dpm/100cm?®. The average value for the survey unit
was -137 dpm/100cm®. All values were less than 1% of the DCGLw.
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Table 4.110.1
ISU-110 Direct Measurements Summary

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

Glass G 1 -60 -60
Gypsum

Board GB 16 -99 -6

Metal M 11 -47 -7

Vinyl Tile | VT 14 -256 -190

4.11.2 Direct Beta Measurements on Fixed Eguipment

4.11.2.1 All items of fixed equipment assigned to ISU-110 (listed in Appendix 1)
were surveyed by direct beta measurements. A summary of the
measurements taken is provided in Table 4.110.2 sorted by matrix. The
net values observed ranged from -907 to 669 dpm/ 100cm?®. All values
were less than 21% of the DCGL,,.

Table 4.110.2
ISU-110 Direct Measurements Summary
(Fixed Equipment)
Avg Net Max Net
Matrix Points Activity Activity
(dpmV100cm?) (dpm/100cm?)
Counter Top | CTP 7 -439 -275
Celotex | CTX 12 -837 741
Metal M 15 131 669
Plastic P 5 58 104

4.11.3 Direct Beta Measurement Distribution and Threshold Tests

4.11.3.1 A histogram of all the beta direct net activity values found in ISU-110 is
provided in Figure 4.110.1. The distribution appears to have a single
mode with the majority of the data centered at approximately
0 dpm/100cm?. This is consistent with a normal distribution of
background radioactivity mixed with some residual radioactivity above
background. Measurements to the extreme left of the histogram were low
survey readings taken on a very high background matrix material (CTX).
All measurements were well below the DCGL,,.
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Figure 4.110.1

4.11.3.2 All the direct measurements in the survey unit were analyzed using the
Threshold Comparison Test Report (TCTR) and the results are presented
in Appendix 3 for ISU-110. The TCTR report contains a complete listing
of all the beta direct measurements taken in the Final Status Survey within
ISU-110 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 4.110.3.

Table 4.110.3
Requirements for ISU Release”

Test Class 1 ISU-110
Min/Max Not Required P
Background Not Required F
DCGL,, Not Required P
DCGL,,, PASS P
EMC PASS P
Sign Test for Paired Data PASS P

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

consideration.
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4.11.4 Beta Scan Measurements

4.11.4.1 Beta scans were performed on 100% of all room surfaces and fixed
equipment. The beta scan results are presented in Appendix 4. No beta
scan measurements in ISU-110 exceeded the scan threshold in Table 2.5.

4.12 CHEMICAL DRAIN SYSTEMS

4.12.1 Two chemical drain systems at KMTC extend from in the main building to the east

and west. They include both outdoor and indoor components and are designated SU
EP-1 and SU EP-2. the results and discussion of the Final Status Surveys of these
drain systems are covered in NEXTEP Tech Memo 0401?2. Which is included as

Appendix 5.

5  CONCLUSIONS

5.1 No direct beta survey values measured in any of the survey units exceeded 26% of the
DCGLw.

5.2 All tests required by the D Plan passed in all survey units except the background test. All
tests required for Class 2 survey units passed for both Class 1 and Class 2 survey units.

5.3  All beta scan data values were less than the net scan threshold of 1450 dpm/100cm 2,

5.4 Gamma scan surveys on foam insulation in SU-108 and 109 were less than twice
background.

5.5 Gamma scan surveys on the exhaust systems in ISU-100, 101, 102, 103, 104, and 105 were
less than twice background.

5.6 No swipe measurements which were collected on the laboratory exhaust systems exceeded
0.2% of the DCGLw.

5.7 No FSS measurements for the chemical drain systems designated, SU EP-1 and SU EP-2,
exceeded the release limits for the survey unit.

5.8 SU EP-1 and SU EP-2 meet all criteria for nonrestricted release of a Class 2 survey unit.

6 RECOMMENDATIONS

6.1 All eleven indoor survey units should be released from the license.

6.2 The chemical drain systems, SU EP-1 and SU EP-2, should be released from the license.

2 NEXTEP Tech Memo 0401, Ibid.
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\—  Indoor Survey Unit Listing

Area
SurfaceCode Xmax Ymax (sq.ft) Description
SurveyUnitID: 100
Room C-13
F 15.5 22.0 318
C 155 22.0 318
N 16.5 10.8 167
S 16.5 10.8 167
E 22.0 10.8 238
w 220 10.8 238
Q1 0.0 0.0 0 Walk in Hood N side
Q2 0.0 0.0 0 Hood NE comer
Q3 0.0 0.0 0 Casework W side
Q4 0.0 0.0 0 Casework Center
Q5 0.0 0.0 0 Casework w/sink E side
Q7 0.0 0.0 0 Small fixed eqpt items attached to ceiling
Summary for Room C-13 (12 detail records) 1,447 Sq. Feet
N
Room C-13a
F 2.7 7.0 19
C 2.7 7.0 19
N 2.7 10.8 29
S 27 10.8 29
E 7.0 10.8 76
w 7.0 10.8 76

Summary for Room C-13a (6 detail records)

247 Sq. Feet
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Indoor Survey Unit Listing

Area
SurfaceCode Xmax Ymax (sq.ft) Description
Room C-17
F 15.3 220 337
(o] 15.3 220 337
N 15.3 10.8 165
S 15.3 10.8 165
E 220 10.8 238
w 220 10.8 238
Q1 0.0 0.0 0 Hood N side
Q2 0.0 0.0 0 Casework w/sink N and E side
Q3 0.0 0.0 0 Casework w/sink W side
Q4 0.0 0.0 0 Casework w/sink center
Q7 0.0 0.0 0 Smallfixed eqpt items attached to ceiling
Summary for Room C-17 (11 detail records) 1,479 Sq. Feet
Room C-19
F 15.9 379 603
C 15.9 379 603
N 15.9 10.8 172
S 15.9 10.8 172
E 379 10.8 409
w 37.9 10.8 409
o 0.0 0.0 0 Casework W side
Q2 0.0 0.0 0 Casework w/sink Center S
Q3 0.0 0.0 0 Casework E side
Q7 0.0 0.0 0 Small fixed eqpt items attached to ceiling

Summary for Room C-19 (10 detail records)

2,367 Sq. Feet
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Indoor Survey Unit Listing

Area
SurfaceCode Xmax Ymax  (sq.ft) Description
Room E-12

F 15.7 220 345

c 15.7 220 345

N 15.7 10.8 170

s 15.7 10.8 170

E 22,0 10.8 238

w 22.0 10.8 238
Q1 0.0 0.0 0 Casework W side
Q2 0.0 0.0 0 Stainless Steel casework Center
Q3 0.0 0.0 0 Casework w/sink E side
Q4 0.0 0.0 0 HoodWside S
Q7 0.0 0.0 0 Small fixed eqpt items attached to ceiling

Summary for Room E-12 (12 detail records) 1,505 Sq. Feet
Room E-14

F 15.8 121 191

(o] 15.8 12.1 191

N 15.8 10.8 171

S 15.8 10.8 171

E 12.1 10.8 131

w 121 10.8 131
Q1 0.0 0.0 0 Micronizer Center
Q2 0.0 0.0 0 Boiler NE comer
Q7 0.0 0.0 0 Small fixed eqpt items attached to ceiling

Summary for Room E-14 (9 detail records)

985 Sq. Feet

TOTAL for Survey Unit 100

8,030 Sq.
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Indoor Survey Unit Listing

N
Area
SurfaceCode Xmax Ymax (sq.ft) Description
SurveyUnitID: 101
Room C-29a
F 245 27.2 666
c 245 27.2 666
N 245 13.1 321
S 24.5 13.1 321
E 27.2 13.1 356
w 27.2 13.1 356
Qo 0.0 0.0 0 Suspended Ceiling and Assoc. Lights,
Vents, Ducts
(0] 0.0 0.0 0 Hood NW Comer
Q3 0.0 0.0 0 Casework on N side
Q4 0.0 0.0 0 Casework with 2 sinks on W side N
Q5 0.0 0.0 0 Casework with 2 sinks on W side S
Q6 0.0 0.0 0 Casework E side
Summary for Room C-29a (12 detail 2,687 Sq. Feet
—
Room C-29b
F 24.5 27.3 669
o 245 27.3 669
N 245 13.1 321
S 245 13.1 321
E 27.3 13.1 358
w 27.3 13.1 358
Qo 0.0 0.0 0 Suspended Ceiling and Assoc. Lights,
Vents, Ducts
Q1 0.0 0.0 0 Casework E side
Q2 0.0 0.0 0 Casework 2 sinks W side - N
Q3 0.0 0.0 0 Casework 2 sinks W side - S
Q4 0.0 0.0 0 Hood SW comer
Q5 0.0 0.0 0 Casework S side
Summary for Room C-29b (12 detail 2,695 Sq. Feet
N
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Indoor Survey Unit Listing

\../
Area
SurfaceCode Xmax Ymax (sq.fi.) Description
Room C-33
F 245 12.9 316
(o] 245 12.9 316
N 245 13.1 321
S 245 131 321
E 12.9 13.1 169
w 129 13.1 169
Qo 0.0 0.0 0 Suspended Ceiling and Assoc. Lights,
Vents, Ducts
Q1 0.0 0.0 0 Casework on N side
Q2 0.0 0.0 0 HoodonE side-N
Q3 0.0 0.0 0 Hood on E Side - S (incl bench)
Q4 0.0 0.0 0 Casework w/ sink on S side
Summary for Room C-33 (11 detail records) 1,612 Sq. Feet
TOTAL for Survey Unit 101 6,994 Sq.
N
e
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Indoor Survey Unit Listing

Area
SurfaceCode Xmax Ymax (sq.ft.) Description
SurveyUnitID: 102
Room (-39
F 11.5 240 276
C 11.5 24.0 276
N 115 8.5 98
S 11.5 8.5 98
E 24.0 8.5 204
w 24.0 8.5 204
Qo 0.0 0.0 0 Suspended Ceiling and Assoc. Lights,
Vents, Ducts
Q1 0.0 0.0 0 HoodEside S
Q2 0.0 0.0 0 Casework with Sink N and E side
Q3 0.0 0.0 0 Casework W side
Summary for Room C-39 (10 detail records) 1,156 Sq. Feet
Room E-22
N2 F 245 24.1 590
C 245 241 590
N 245 8.5 208
S 245 8.5 208
E 24.1 8.5 205
w 241 8.5 205
Qo 0.0 0.0 0 Suspended Ceiling and Assoc. Lights,
Vents, Ducts
Q1 0.0 0.0 0 Casework & Sink on N & W walls
Q2 0.0 0.0 0 Casework in SE Comer
Summary for Room E-22 (9 detail records) 2,007 Sq. Feet
w
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o

Indoor Survey Unit Listing

Area
SurfaceCode Xmax Ymax (sq.ft) Description
Room E-30

F 245 31.6 774

Cc 245 316 774

N 24.5 85 208

8 245 8.5 208

E 316 85 269

w 316 85 269
Qo 0.0 0.0 0 Suspended Ceiling and Assoc. Lights,

Vents, Ducts

Q1 0.0 0.0 0 Casework N side
Q2 0.0 0.0 0 Hood N side -W
Q3 0.0 0.0 0 HoodNside-E
Q4 0.0 0.0 0 Casework 2 sinks E side - N
Q5 0.0 0.0 0 Casework 3 sinks E side - S
Q6 0.0 0.0 0 Casework S side
Q7 0.0 0.0 0 Hood S side-W
Q8 0.0 0.0 0 Hood S side -E

Summary for Room E-30 (15 detail records)

2,502 Sq. Feet

TOTAL for Survey Unit 102

5,665 Sq.
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Indoor Survey Unit Listing

Area
SurfaceCode Xmax Ymax (sq.ft) Description
SurveyUnitID: 103
Room C-1
F 23.2 9.7 225
o] 23.2 9.7 225
N 23.2 10.8 251
S 23.2 10.8 251
E 9.7 10.8 105
w 9.7 10.8 105
Q1 0.0 0.0 0 Casework w/ sink - N Side
Q2 0.0 0.0 0 Casework S Side
Q7 0.0 0.0 0 Small fixed eqpt items attached to ceiling
Summary for Room C-1 (9 detail records) 1,161 Sq. Feet
Room C-la
F 10.0 12.0 120
(o] 10.0 12.0 120
N 10.0 10.8 108
S 10.0 10.8 108
E 12.0 10.8 130
w 12.0 10.8 130
Q1 0.0 0.0 0 Casework on N and E sides
Q7 0.0 0.0 0 Small fixed eqpt items attached to ceiling

Summary for Room C-1a (8 detail records)

715 Sq. Feet
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Indoor Survey Unit Listing

N
Area
SurfaceCode Xmax Ymax (sq.ft) Description
Room E-10
F 15.7 220 345
(o4 15.7 220 345
N 15.7 10.8 170
S 15.7 108 170
E 220 10.8 238
w 220 10.8 238
Q1 0.0 0.0 0 WalkinHood E side S
Q2 0.0 0.0 0 Casework wisink E side
Q3 0.0 0.0 0 Casework W side
Q4 0.0 0.0 0 Sink S side
Q7 0.0 0.0 0 Small fixed eqpt items attached to ceiling
Summeary for Room E-10 (11 detail records) 1,505 Sq. Feet
Room E-2
F 19.2 220 422
2 220 422
- C 19
N 19.2 10.8 207
S 19.2 10.8 207
E 220 10.8 238
w 220 10.8 238
Q1 0.0 0.0 0 Casework w sink W side
Q2 0.0 0.0 0 Center Casework
Q3 0.0 0.0 0 Hoodon S wall
Q4 0.0 0.0 0 Casework on S wallW
Q7 0.0 0.0 0 Small fixed eqpt items attached to ceiling
Summary for Room E-2 (11 detail records) 1,735 8q. Feet
N—
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Indoor Survey Unit Listing

\-/
Area
SurfaceCode Xmax Ymax (sq.ft.) Description
Room E-8
F 21.6 22.0 475
C 216 22.0 475
N 21.6 10.8 233
s 216 10.8 233
E 22,0 10.8 238
w 22,0 10.8 238
Q1 0.0 0.0 0 Casework w/sink W side
Q2 0.0 0.0 0 Casework w/hood S side
Q3 0.0 0.0 0 Casework E side
Q4 0.0 0.0 0 Casework w/sink Center N
Q5 0.0 0.0 0 Casework Center S
Q7 0.0 0.0 0 Small fixed eqpt items attached to ceiling
Summary for Room E-8 (12 detail records) 1,892 Sq. Feet
TOTAL for Survey Unit 103 7,008 Sq.
N
\/’
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Indoor Survey Unit Listing

Area
SurfaceCode Xmax Ymax (sq.ft) Description
SurveyUnitID: 104
Room C-21
F 19.2 21.9 420
(o3 19.2 21.9 420
N 19.2 13.1 252
S 19.2 13.1 252
E 21.9 13.1 287
w 21.9 13.1 287
Qo 0.0 0.0 0 Suspended Ceiling and Assoc. Lights,
Vents, Ducts
Q1 0.0 0.0 0 AC Unit W side
Q2 0.0 0.0 0 Kristalloflex 805 - NE comer
Summary for Room C-21 (9 detail records) 1,918 Sq. Feet
Room C-23
F 19.2 220 422
C 19.2 220 422
N 19.2 13.1 252
S 19.2 13.1 252
E 22,0 13.1 288
w 22.0 13.1 288
Qo 0.0 0.0 0 Suspended Ceiling and Assoc. Lights,
Vents, Ducts
Q1 0.0 0.0 0 A Cunit NE corner
Q2 0.0 0.0 0 Perkin Elmer Plasma Il - Center N

Summary for Room C-23 (9 detail records)

1,924 Sq. Feet
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Indoor Survey Unit Listing

Area
SurfaceCode Xmax Ymax (sq.ft) Description
Room C-25

F 9.0 220 198

Cc 9.0 220 198

N 9.0 13.1 118

S 8.0 13.1 118

E 220 13.1 288

w 220 13.1 288

Qo 0.0 0.0 0 Suspended Ceiling and Assoc. Lights,

Vents, Ducts

Q1 0.0 0.0 0 Sink NE Comer

Q2 0.0 0.0 0 AC unit SE comer

Q3 0.0 0.0 0 Casework East Wall S

Summary for Room C-25 (10 detail records) 1,208 Sq. Feet
Room C-27

F 245 240 588

(o] 245 24.0 588

N 245 13.1 321

S 245 13.1 321

E 24.0 13.1 314

w 24.0 13.1 314

Qo 0.0 0.0 0 Suspended Ceiling and Assoc. Lights,

Vents, Ducts

Q1 0.0 0.0 0 Hood SW corner

Q2 0.0 0.0 0 Casework w/sink W side
Q3 0.0 0.0 0 Casework N side
Q4 0.0 0.0 0 Casework SE Comer

Summary for Room C-27 (11 detail records)

2,447 Sq. Feet

TOTAL for Survey Unit 104

7,497 Sq.
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b,

Indoor Survey Unit Listing

Area
SurfaceCode Xmax Ymax (sq.ft.) Description
SurveyUnitID: 105
Room F-12
F 247 217 536
(o] 247 21.7 536
N 247 10.8 267
S 247 10.8 267
E 21.7 10.8 234
w 217 10.8 234
Q1 0.0 0.0 0 Casework w sink W side
Q2 0.0 0.0 0 Hood SW comer
Q3 0.0 0.0 0 Center Hood S wall
Q4 0.0 0.0 0 Double Hood S wall - E
Qs 0.0 0.0 0 Casework w/sink E side
Q6 0.0 0.0 0 Casework Center
Q7 0.0 0.0 0 Small fixed eqpt items attached to ceiling

Summary for Room F-12 (13 detail records)

2,074 Sq. Feet
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Indoor Survey Unit Listing

Area
SurfaceCode Xmax Ymax (sq.ft) Description
Room F-2&4
F 433 220 851
(o] 433 220 851
N 43.3 13.2 5§21 non rectangle
S 43.3 13.2 521 non-rectangle
E 220 10.7 235
w 220 13.2 290
Qo 0.0 0.0 0 Suspended ceiling (over F2) and associated
lights, vents & ducts
Q1 0.0 0.0 0 Casework West Wall §
Q2 0.0 0.0 0 Casework & Sink South Wall
Q3 0.0 0.0 0 Casework East Wall
Q4 0.0 0.0 0 Casework North Wall
Q5 0.0 0.0 0 Center Casework off Q4 - West
Q6 0.0 0.0 0 Center Casework off Q4 - East
Q7 0.0 0.0 0 Smallfixed eqpt items attached to ceiling in
F4
Q8 0.0 0.0 0 Center Casework off Q4 - Center
\_ Summary for Room F-2&4 (15 detail 3,269 Sq. Feet
Room F-4a
F 12.0 8.0 96
o] 12.0 8.0 96
N 12.0 10.8 130
S 12.0 10.8 130
E 8.0 10.8 86
w 8.0 10.8 86
Summary for Room F-4a (6 detail records) 624 Sq. Feet
TOTAL for Survey Unit 105 5,967 Sq.
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Indoor Survey Unit Listing

o
Area
SurfaceCode Xmax Ymax (sq.ft.) Description
SurveyUnitID: 106
Room G-1
F 8.0 26.5 206
Cc 8.0 26.5 206
N 8.0 9.0 72
S 8.0 9.0 72
E 26.5 9.0 239
w 26.5 8.0 239
1 0.0 0.0 0 Toilet and Stall
Q2 0.0 0.0 0  Urinal and partition
Q3 0.0 0.0 0 Sink
Q4 0.0 0.0 0 Bench
Q5 0.0 0.0 0  West Lockers
Q6 0.0 0.0 0 Shower
Q7 0.0 0.0 0 East Lockers
Qs 0.0 0.0 0 Heater on East Wall
Q9 0.0 0.0 0 minor fixed eqgpt attached to the ceiling
\_/
Summary for Room G-1 (15 detail records) 1,033 Sq. Feet
Room P-1
F 73.2 61.1 4,369
N 73.2 6.0 439
S 73.2 6.0 439
E €1.1 6.0 367
w 61.1 6.0 367
Q1 0.0 0.0 0  Steel Stair in SW Corner
Summary for Room P-1 (6 detail records) 5,981 Sq. Feet
Room P-2U
c 27.2 30.2 771
N 27.2 6.3 171
E 30.2 6.3 190
Summary for Room P-2U (3 detail records) 1,132 Sq. Feet
TOTAL for Survey Unit 106 8,146 Sq.
N
Kerr-McGee Technical Center Decommissioning Project Revision: 0
Final Status Survey Report-Indoor Survey Units April 2004
68 APPENDIX 1



Indoor Survey Unit Listing

Area
SurfaceCode Xmax Ymax (sq.ft) Description

SurveyUnitID: 107

Room P-2L
F 272 30.2 771
N 27.2 8.0 218
E 302 8.0 242
Q1 0.0 0.0 0 Labbenchin center
Q2 0.0 0.0 0 Transformer E side
Q3 0.0 0.0 0 Roll Mill - S side
Q4 0.0 0.0 0 Chipmunk Crusher - SW corner
Qs 0.0 0.0 0 Pulverizer - W side
Q6 0.0 0.0 0 Rotap Shaker Enclosure - W side
Q8 0.0 0.0 0 Casework - North Wall
Summary for Room P-2L (10 detail records) 1,230 Sq. Feet
TOTAL for Survey Unit 107 1,230 Sq.
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Indoor Survey Unit Listing

Area
SurfaceCode Xmax Ymax (sq.ft) Description

SurveyUnitID: 108
Room S-1

F 385 28.0 1,078

Cc 38.5 28.0 1,078

N 38.5 13.5 520

S 38.5 13.5 520

E 28.0 135 378

w 28.0 135 378

Qo 0.0 0.0 0 Suspended ceiling and associated lights, etc.

Summary for Room S-1 (7 detail records)

3,952 Sq. Feet

TOTAL for Survey Unit 108

3,952 Sq.
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Indoor Survey Unit Listing

Area
SurfaceCode Xmax Ymax (sq.ft) Description

SurveyUnitID: 109

Room T-1
F 194 27.7 537
o 194 271.7 537
N 19.4 13.0 252
S 19.4 13.0 252
E 27.7 13.0 360
w 27.7 13.0 360
Q1 0.0 0.0 0 Casework w/sink N wall
Q7 0.0 0.0 0 Small fixed eqpt items attached to ceiling
Summary for Room T-1 (8 delail records) 2,298 Sq. Feet
TOTAL for Survey Unit 109 2,298 Sq.
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Indoor Survey Unit Listing

Area
SurfaceCode Xmax Ymax (sq.ft) Description

SurveyUnitID: 110
Room E-28

F 30.0 15.8 474

C 30.0 16.8 474

N 30.0 131 393

s 30.0 13.1 393

E 15.8 13.1 207

w 16.8 131 207

Qo 0.0 0.0 0 Suspended Ceiling and Assoc. Lights,

Vents, Ducts
Q1 0.0 0.0 0 Sink S side
Q2 0.0 0.0 0 Bench Center

Summary for Room E-28 (9 detail records)

2,148 Sq. Feet

TOTAL for Survey Unit 110

2,148 Sq.
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G KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Run Date: Saturday, April 10, 2004
Survey Unit Number. 100 Class: 2 Data Points: Beta Grid Type: R

SURVEY UNIT TABLE
Surface Area
Fixed Included

Blid _Rm _Surface _ Equipment {sq. fi) Remarks

Main C-13 FCNSEW Q1Q2Q3Q4Q5Q7 1447 Non-rectangle

Main C-13a FCNSEW 247 Closet in rm C-13

Main C-17 FCNSEW Q1Q2Q3Q4Q7 1479

Main C-19 FCNSEW Q1Q2Q3Q7 2367 Includes 1/2 of the entry vestibule w E-12

Main E-12 FCNSEW Q1Q2Q3Q4Q7 1505 Includes 1/2 of entry vestibule w C-19
_Main E-14 FCNSEW Q1Q2Q7 985

Total Area 8030

\— INITIALIZATION DATA

Measurement Types Selected: RG, PR, PG, B|, CH
Date Range: Al

Thresholds:
EMC: 31,000 DCGLw: 12,500

SURVEY UNIT TEST STATUS

Test Performed ___ Status Mtx  Dpm/100cm?
Min/Max Pass Maximum Survey vT 306.0
Background Fail Minimum Background GB -139.0
DCGLw Pass Difference 445.0
DCGLavg Pass Average Activity 33.6

EMC Pass Average Below DCGL  33.6

Wilcoxon Rank Sum Test N/A Average Background 348.0

Sign Test for Paired Data Pass

‘\./'
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Threshold Comparison Test Report - Buildings

KERR-MCGEE TECHNICAL CENTER

DECOMMISSIONING PROJECT

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 100 Building: Main
Meas. Gross Activity

Room SFC__ X(ft) Y (i) Mix_ Type Min SID {dom100cm?) Remarks Exc_Res.
C-13 1 1.0 00 M CH 0.5 385 284.0 hood c
Cc-13 Q2 3.0 00 MBI 1 2160 59.0 Top of Blower C
C-13 Q2 1.0 00 P BI 1 2158 48.0 Top of Duct Work C
C-13 Q2 20 00 P BI 1 2159 13.0 Bottom of Duct C
C-13 Q4 7.0 00 M BI 1 1709 80.0 Center Drawer, Top, C
C-13 Q4 6.0 00 M BI 1 1708 58.0 1st Shelf C
C-13 Q4 40 00 M Bl 1 1707 15.0 Drawer, 2nd, N c
C-13 Q4 8.0 00 M BI 1 1710 5.0 Front of Cabinet, S (o]
Cc-13 Q7 1.0 00 M BI 1 1837 41.0 West Light Cc
Cc-13 Q7 2.0 00 M Bl 1 1838 34.0 Center, SouthLight C
C-17 Q1 3.0 00 M BI 1 2163 113.0 Top of Blower Cc
c-17 Q1 1.0 00 P BI 1 2161 102.0 Top of Duct Work Cc
Cc-17 Q1 20 00 P BI 1 2162 67.0 Bottom of Duct ]
C-17 Q2 4.0 00 M BI 1 1723 3.0 N.W. Top Drawer C
C-17 Q3 40 00 M B! 1 1733 55.0 S. End, Lower Shelf C
C-17 Q3 20 00 M Bl 1 1731 17.0 Bottom Shelf, Noith C
c-17 Q3 1.0 00 M BI 1 1730 14.0 Top C
C-17 Q4 20 00 M BI 1 1725 15.0 Top, Center (o]
c-17 Q7 30 00 M BI 1 1842 440 Center, North Light C
Cc-17 Q7 2.0 0.0 M Bl 1 1841 15.0 West, South Light o
C-19 E 14.2 57 M RG 1 1745 73.0 On Door C
Cc-19 Q1 6.0 00 M Bl 1 1764 294.0 Casework, S. Bottom C
Cc-19 Q1 5.0 00 M BI 1 1763 156.0 North, Bottom Shelf C
C-19 Q1 4.0 00 M BI 1 1762 128.0 North End, Center, o}
Cc-19 Q1 7.0 00 M BI 1 1765 108.0 N., 2nd Shelf, C

N
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KERR-MCGEE TECHNICAL CENTER

N’
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity

Room _SFC X(f) YR Mix__Type Min SID (dpm/100cm?) Remarks Exc Res.
C-19 Q1 3.0 00 M Bl 1 1761 97.0 Top, Center, W C
Cc-19 Q1 20 00 M BI 1 1760 92.0 Bottom Shelf, S.W. C
Cc-19 Q1 1.0 00 M BI 1 1759 80.0 Top, S.E. Corner Cc
Cc-19 Q2 50 00 M BI 1 1756 296.0 Top, N.W. Corner C
C-19 Q2 20 0.0 M BI 1 1753 171.0 Center, Top C
C-19 Q2 4.0 00 M Bl 1 1755 135.0 Top, N.E. Comer C
C-19 Q2 3.0 00 MBI 1 1754 108.0 Bottom Shelf, E. C
C-19 Q2 6.0 00 M BI 1 1758 101.0 Bottom Shelf, S.W. Cc
C-19 Q2 4.0 00 M CH 0.5 440 85.0 sink C
C-18 Q2 1.0 00 M Bl 1 1752 44.0 S.E. Comer, Top C
c-19 Q3 20 00 M Bl 1 1739 46.0 3rd Drawer, North c
Cc-19 Q3 4.0 00 M Bl 1 1749 44.0 2nd Large Drawer, Cc
C-19 Q3 5.0 00 M Bl 1 1750 340 Top, Front Edge Cc
Cc-19 Q3 1.0 0.0 M Bl 1 1738 320 Top, Center C
C-19 Q7 20 0.0 M Bl 1 1844 268.0 Top of S.W. Light, C
C-19 Q7 1.0 00 M BI 1 1843 185.0 Top of Light, N.W. o
C-19 Q7 4.0 0.0 P Bl 1 1846 9.0 PVC Duct Work Cc
E-12 E 8.1 66 M RG 1 1816 41.0 C
E-12 (o] 1.0 0.0 M BI 1 1821 65.0 C
E-12 Q1 3.0 00 MBI 1 1822 53.0 Bottom Shelf, 2nd Cc
E-12 (8] 40 00 MBI 1 1823 9.0 2nd Shelf, 3rd Bin C
E-12 Q2 1.0 00 M BI 1 1826 15.0 Top o]

. E-12 Q2 4.0 0.0 W BI 1 1835 10.0 Front of Cabinet Cc

\— E-12 Q3 40 00 M BI 1 1830 48.0 Top ]
E-12 Q3 3.0 00 M BI 1 1829 340 2nd Wide Drawer Cc
E-12 Q4 1.0 00 M Bl 1 2164 122.0 Top of Blower Cc
E-12 Q4 20 00 M Bl 1 2165 70.0 Bottom of Blower (o
E-12 Q4 3.0 00 M Bl 1 2166 46.0 Blower Fan C
E-12 Q7 2.0 00 M BI 1 1832 99.0 Ceiling A/C Vent C
E-12 Q7 3.0 00 MBI 1 1833 85.0 N.E. Light, South C
E-12 Q7 1.0 00 M Bl 1 1831 79.0 S.W. Light C

THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND

EMC SCREENING TESTS:

Survey Unit Building: Main
Meas. Gross Activity

Room SFC_ X(ft) Y (ft) Mitx Type Min SiD (dpm/100cm?) Remarks Exc Res.
C-13 E 17.9 49 GB CH 05 387 0.0
Cc-13 E 6.8 45 GB CH 05 388 0.0
C-13 E 13.0 28 M RG 1 1690 -29.0 Cabinet Front, Q5
Cc-13 F 3.8 99 VI RG 1 1691 58.0
C-13 F 8.2 184 VT CH 0.5 404 0.0
Cc-13 F 11.1 33 VI CH 05 405 0.0
C-13 F 7.4 05 VI CH 0.5 406 0.0 in doorway
C-13 F 7.5 16 VI CH 05 402 0.0
C-13 F 14.8 15 VI CH 0.5 403 0.0
C-13 N 5.8 39 GB CH 0.5 399 79.0
C-13 N 9.1 39 GB CH 05 76.0

e

400
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KERR-MCGEE TECHNICAL CENTER

N
DECOMMISSIONING PROJECT
Threshold Comparison Test Report — Buildings
Meas. Gross Activity
Room _SFC X(®) Y Mix Type Min SIb {dpmv100cm?) Remarks Exc Res.
C-13 N 38 26 GB RG 1 1692 58.0
C-13 Q1 2.0 00 M CH 05 396 0.0 hood
C-13 Q1 4.0 00 M CH 05 398 0.0 hood
C-13 Q1 3.0 00 M CH 05 397 0.0 hood
C-13 Q2 2.0 00 M CH 0.5 380 0.0 hood
C-13 Q2 3.0 00 M CH 0.5 381 0.0 hood
C-13 Q2 4.0 00 M CH 0.5 382 0.0 hood
C-13 Q2 10 00 M CH 0.5 379 0.0 hood
C-13 Q3 4.0 00 CT Bl 1 1702 258.0
C-13 Q3 1.0 00 CT 8Bl 1 1699 181.0
C-13 Q3 3.0 00 CT Bl 1 1701 149.0
Cc-13 Q3 20 00 CT BI 1 1700 63.0
C-13 Q4 2.0 0.0 CT B8l 1 1704 236.0 Top
Cc-13 Q4 5.0 00 CT BI 1 1706 214.0 Top
Cc-13 Q4 3.0 0.0 CT Bt 1 1705 183.0 Top
Cc-13 Q4 1.0 0.0 CT Bl 1 1703 167.0 Top
C-13 Qs 1.0 0.0 CT BI 1 1694 243.0 Top of Counter Top
C-13 Q5 4.0 0.0 CT B8l 1 1697 202.0 Top of Counter Top
C-13 Q5 3.0 0.0 CT 8l 1 1696 200.0 Top of Counter Top
C-13 Q5 2.0 0.0 CT BI 1 1695 193.0 Top of Counter Top
C-13 Qs 5.0 00 CT BI 1 1698 53.0 Desk Top
C-13 Q5 4.0 00 M CH 05 386 0.0 sink
. C13 Q5 3.0 00 M CH 05 385 0.0 sink
N—C13 Q5 20 00 M CH 05 384 0.0 sink
C-13 Q5 1.0 00 M CH 0.5 383 0.0 sink
C-13 Q7 3.0 00 M B! 1 1839 -9.0 AJC Supply Vent,
C-13 s 103 38 GB CH 0.5 390 0.0
C-13 S 1.8 37 GB CH 05 389 0.0
C-13 S 13.8 66 GB RG 1 1693 -29.0 Bulletin Board
C-13 w 13.7 41 GB CH 05 392 0.0
C-13 w 5.7 38 GB CH 05 391 0.0
C-13a F 0.1 §2 VT RG 1 1711 79.0
C13a § 26 94 GB RG 1 1712 41.0
C-17 E 211 89 GB RG 1 1714 22.0
C-17 E 6.4 99 GB RG 1 1713 3.0
C-17 E 25 40 GB CH 0.5 423 0.0
C-17 E 16.9 38 GB CH 0.5 424 0.0
C-17 F 10.6 165 VT RG 1 1718 39.0
C-17 F 10.6 19 VI RG 1 1717 17.0
C-17 F 10.0 30 VT CH 05 435 0.0
C-17 F 23 48 VT CH 05 432 0.0
C-17 F 4.0 168 VI CH 0.5 433 0.0
C-17 F 7.4 05 VI CH 0.5 436 0.0 In Doorway
C17 F 10.8 177 VT CH 0.5 434 0.0
C-17 N 106 81 GB RG 1 1715 207.0
C-17 N 33 36 GB CH 0.5 429 13.0
C-17 N 11.8 40 GB CH 0.5 430 0.0
C-17 Q1 40 00 M CH 0.5 410 0.0 hood
C-17 Q1 1.0 00 M CH 0.5 407 0.0 hood
c-17 Q1 3.0 00 M CH 0.5 409 0.0 hood
C-17 Q1 20 00 M CH 0.5 408 0.0 hood
C-17 Q2 4.0 00 M CH 0.5 422 0.0 sink
C-17 Q2 20 00 M CH 0.5 420 0.0 sink
C-17 Q2 3.0 00 M CH 05 421 0.0 sink
N
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KERR-MCGEE TECHNICAL CENTER

N
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity

Room __ SFC X(#®)  Y(t) Mx Type Min SID _ (dpm/100cm?) Remarks Exc_Res.

C-17 Q2 1.0 00 M CH 05 419 0.0 sink

C-17 Q2 5.0 00 CT BI 1 1737 -21.0 Top

C-17 Q2 1.0 00 M BI 1 1720 -26.0 Top, South End

C-17 Q2 6.0 00 M Bl 1 1735 -26.0 Bottom Shelf,

C-17 Q2 3.0 00 M BI 1 1722 -27.0 Top of Counter

C-17 Q2 20 00 M BI 1 1721 -34.0 Front, S. End

C-17 Q3 5.0 00 CT BI 1 1736 17.0 Top

c-17 Q3 1.0 00 M CH 05 415 0.0 sink

C-17 Q3 3.0 00 M CH 0.5 417 0.0 sink

C-17 Q3 4.0 00 M CH 0.5 418 0.0 sink

C-17 Q3 20 00 M CH 0.5 416 0.0 sink

cC-17 Q3 6.0 00 M Bl 1 1734 -14.0 Bottom Shelf,

Cc-17 Q3 3.0 00 M BI 1 1732 -17.0 Top

C-17 Q4 30 00 M CH 0.5 413 0.0 sink

C-17 Q4 1.0 00 M CH 0.5 411 0.0 sink

C-17 Q4 5.0 00 M BI 1 1728 0.0 Top

C-17 Q4 2.0 00 M CH 0.5 412 0.0 sink

Cc-17 Q4 4.0 00 M CH 05 414 0.0 sink

C-17 Q4 4.0 00 M BI 1 1727 -3.0 Bottom Shelf, N. End

C-17 Q4 1.0 00 M BI 1 1724 -19.0 Top, S.E. Counter

C-17 Q4 3.0 00 M Bl 1 1726 -53.0 Middle, Bottom Shelf

Cc-17 Q4 6.0 00 M B 1 1729  -55.0 South End
‘ C17 Q7 1.0 00 M Bl 1 1840 -48.0 East, South Light
N—"C-17 S 9.3 29 GB CH 0.5 426 0.0

c-17 S 3.9 38 GB CH 0.5 425 0.0

C-17 w 16.5 50 GB RG 1 1716 51.0

c-17 w 49 40 GB CH 0.5 427 0.0

C-17 w 142 38 GB CH 0.5 428 0.0

C-17 w 19 50 G RG 1 1719 -63.0 Fell on CaseWork, Q1

C-19 C 55 248 GB RG 1 2268 179.0

c-19 Cc 55 91 GB RG 1 2267 1350

Cc-19 E 53 46 GB CH 0.5 441 28.0

C-19 E 28.8 41 GB CH 0.5 442 0.0

C-19 E 20.8 67 GB RG 1 1741 -29.0

C-19 F 6.0 91 C RG 1 1747 249.0

C-19 F 6.0 248 C RG 1 1748 123.0

C-19 F 9.6 308 VI CH 05 451 44.0

Cc-19 F 24 62 VI CH 05 454 16.0

C-19 F 5.0 135 VI CH 0S5 455 13.0

C-19 F 15 43 VT CH 05 452 0.0

c-19 F 3.0 05 VI CH 05 453 0.0 In Doorway

C-19 N 50 40 GB CH 05 447 0.0

C-19 N 120 41 GB CH 0.5 448 0.0

C-19 N 6.0 04 GB RG 1 1742 -27.0

c-19 Q2 3.0 00 M CH 05 439 0.0 sink

Cc-19 Q2 1.0 00 M CH 0.5 437 0.0 sink

c-19 Q2 20 00 M CH 0.5 438 0.0 sink

C-19 Q3 6.0 00 CT BI 1 1757 240 Desk

C-19 Q3 3.0 00 M Bl 1 1740 43.0 Top, East

c-19 Q3 7.0 00 M Bl 1 1751 -50.0 Casework, Mid-Back,

C-19 Q7 3.0 00 M BI 1 1845 -34.0 Electrical Chaseway,
K/‘
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\_ KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Meas. Gross Activity
Room SFC X(f) Y(f) Mix Type Min SID (dpmy100cm?) Remarks Exc Res.
C-19 S 12.2 43 GB CH 0.5 444 0.0
C-19 S 28 48 GB CH 0.5 443 0.0
C-19 S 109 §5 M RG 1 1746 -27.0 On Door
C-19 w 9.1 96 GB RG 1 1743 113.0
C-19 w 24.8 96 GB RG 1 1744 46.0
C-19 W 4.4 42 GB CH 0.5 445 320
C-19 w 21.1 42 GB CH 0.5 446 6.0
E-12 C 43 149 GB RG 1 2276 60.0
E-12 E 14.2 39 GB CH 0.5 465 0.0
E-12 E 45 35 GB CH 0.5 464 0.0
E-12 F 7.7 149 GB RG 1 1817 27.0 Fell on Q2
E-12 F 7.9 40 VI CH 0.5 473 0.0
E-12 F 10.9 17.7 VT CH 0.5 472 0.0
E-12 F 45 177 VI CH 05 475 0.0
E-12 F 1.8 6.0 VI CH 05 474 0.0
E-12 F 7.4 220 VT CH 0.5 476 0.0 In Doorway
E-12 N 7.8 756 GB RG 1 1818 55.0
E-12 N 39 32 GB CH 05 470 0.0
E-12 N 1.7 30 GB CH 05 471 0.0
E-12 Qi 50 00 M Bl 1 1824 -10.0 Front of Shelves,
E-12 Q1 2.0 00 CT Bl 1 1825 -19.0
E-12 Q2 3.0 00 W Bl 1 1834 -15.0 West Coverings
E-12 Q2 20 00 M BI 1 1827 -29.0 Top
N— E-12 Q3 1.0 00 CT Bl 1 1836 63.0 Top of Desk Area
E-12 Q3 3.0 00 M CH 0.5 462 0.0 sink
E-12 Q3 1.0 00 M CH 0.5 460 0.0 sink
E-12 Q3 20 00 M CH 0.5 461 0.0 sink
E-12 Q3 4.0 00 M CH 0.5 463 0.0 sink
E-12 Q3 20 00 M BI 1 1828 -39.0 Top
E-12 Q4 4.0 00 M CH 05 459 0.0 hood
E-12 Q4 20 00 M CH 0.5 457 0.0 hood
E-12 Q4 1.0 00 M CH 0.5 456 0.0 hood
E-12 Q4 3.0 00 M CH 0.5 458 0.0 hood
E-12 S 9.0 1.7 GB RG 1 1819 142.0
E-12 S 8.6 42 GB CH 0.5 467 0.0
E-12 S 25 40 GB CH 05 466 0.0
E-12 w 149 89 GB RG 1 1820 3.0
E-12 w 14.8 40 GB CH 0.5 469 0.0
E-12 w 4.7 40 GB CH 0.5 468 0.0
E-14 C 83 94 GB RG 1 1848 -55.0
E-14 E 9.2 40 GB CH 0.5 363 0.0
E-14 E 26 40 GB CH 05 362 0.0
E-14 E 31 90 GB RG 1 1850 -89.0
E-14 F 23 24 VT CH 0.5 374 306.0
E-14 F 27 24 VT CH 0.5 375 189.0
E-14 F 4.1 106 Vi CH 0.5 372 9.0
E-14 F 14.3 893 VI CH 0.5 373 0.0
E-14 F 2.0 121 vT CH 0.5 376 0.0 In Doorway
E-14 F 8.3 80 M RG 1 1847 -1320 Falls on Q1
E-14 N 5.0 41 GB CH 0.5 370 0.0
E-14 N 13.6 45 GB CH 0.5 37 0.0
E-14 Q1 1.0 00 M BI 1 1852 -38.0 S. End, Center
E-14 Q1 20 00 M Bl 1 1853 -118.0 N. End, Center
N
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KERR-MCGEE TECHNICAL CENTER

\—
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room _SFC X({f) Y(/) Mix Type Min SID {dprm/100cm®) Remarks Exc_Res.
E-14 Q2 2.0 00 M BI 1 1855 -67.0 Top
E-14 Q2 1.0 00 M BI 1 1854 -106.0 Top
E-14 Q7 1.0 00 M BI 1 1856 -55.0 N. Retumn Air
E-14 Q7 2.0 00 M BI 1 1857 -55.0 W. Light, N. End
E-14 S 2.4 45 GB CH 0.5 364 0.0
E-14 S 10.3 40 GB CH 0.5 365 0.0
E-14 S 76 76 GB RG 1 1849 -19.0
E-14 w 9.0 84 GB RG 1 1851 106.0
E-14 w 3.2 47 GB CH 0.5 368 13.0
E-14 w 10.1 38 GB CH 0.5 369 0.0
\-/’
N\
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w KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Summary of Background Data and Thresholds Used in this Analysis

Measurement Type: BK DCGL: 12500 EMC: 31,000
Matrix Number of  Average Sigma Background DCGLw EMC
Data Background Threshold Threshold Threshold
Points (Tbk) (Td) (Te)
(dpm/100cm?) (dpm/100cm’)  (dpm/100cm®)  (dpm/100cm?)  (dpm/100cm?)
c 15 5433 179.4 902.1 13,402 31,902
CTP 15 481.3 347.7 1,176.8 13,677 32,477
G 0 0.0 0.0 0.0 12,500 31,000
GB 15 94.9 190.1 475.0 12,975 31,475
. M 0.0 0.0 0.0 12,500 31,000
P 0 0.0 0.0 0.0 12,500 31,000
vT 15 2723 159.9 592.2 13,002 31,592
w 0 0.0 0.0 0.0 12,500 31,000
\—
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

STATISTICAL TEST RESULTS

Run Date: 4/10/2004 7:13:17 PM
Survey Unit Numbers: 100 Class 2
Selected Test: SIGN TEST FOR PAIRED
Test Results: Pass
Thresholds:

EMC 31,000 DCGL 12,500
DATA SUMMARY TABLE

34 Survey points processed and 5 matrices processed

S+= 3 Wc= 22

****** The survey unit has passed the SIGN TEST FOR PAIRED DATA ******
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" KERR-MCGEE TECHNICAL CENTER

Threshold Comparison Test Report -

Run Date: Saturday, April 10, 2004
Survey Unit Number: 101 Class: 2 Data Points: Beta  Grid Type: R

SURVEY UNIT TABLE
Surface Area

Fixed Included
Bld Rm Surface _Equipment (sq. ft) Remarks
Main C-28a FCNSEW Q0Q1Q3Q4Q5Q6 2687 Drop Ceiling
Main  C-28b FCNSEW Q0Q1Q2Q3Q4Q5 2695 Drop Ceiling
Main  C-33 FCNSEW _Q0Q1Q2Q3Q4 1612 Drop Ceiling

Total Area 6994
INITIALIZATION DATA
~ Measurement Types Selected: RG, PR, PG, BI, CH

Date Range: All
Threshoids:

EMC: 31,000 DCGLw: 12,500

SURVEY UNIT TEST STATUS

Test Performed _ Status Mtx  Dpm/100cm?
Min/Max Pass Maximum Survey CcT 280.0
Background Fail Minimum Background GB -139.0
DCGLw Pass Difference 419.0
DCGLavg Pass Average Activity 23.0

EMC Pass Average Below DCGL  23.0

Wilcoxon Rank Sum Test N/A Average Background 548.1

Sign Test for Paired Data Pass

—
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U KERR-MCGEE TECHNICAL CENTER
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: 101 Building: Main
Meas. Gross Activity
Room SFC _ X({ft) Y(fth Mix Type Min SiD __(dpmy100cm?) Remarks Exc Res.
N~ C29a Q1 50 00 M Bl 1 2170 215.0 Top of Exhaust (o
C-29a Q1 3.0 00 M B! 1 2169 163.0 Top of Exhaust o]
C-29a Q1 40 00 M B! 1 2240 159.0 Top of Exhaust c
C-29a Q1 20 00 M Bl 1 2168 120.0 Top of Exhaust ]
C29a Q1 10 00 M BI 1 2167 96.0 Top of Exhaust C
C-29a Q1 20 00 M BI 1 1177 16.0 Back C
C-292a Q4 9.0 00 M CH 0.5 212 101.0 sm waste sink Cc
C-29a Q4 4.0 00 M CH 0.5 204 220 sink Cc
C29a Q5 4.0 00 M CH 0.5 137 98.0 sink Cc
C-29a Q5 8.0 00 M CH 0.5 141 76.0 sink Cc
C29a Q5 5.0 00 M CH 05 138 41.0 sink c
C-29a Q5 3.0 00 M CH 0.5 136 13.0 sink Cc
C-2%a Q5 1.0 00 M CH 05 132 6.0 sink C
Cc-2%b Q1 4.0 00 M B! 1 1215 100.0 C
Cc-28b Q2 1.0 00 M CH 0.5 254 6.0 sink C
Cc-2%b Q2 6.0 00 M CH 0.5 259 30 sink C
Cc-29b Q3 9.0 00 M CH 0.5 263 13.0 Small Waste Sink Cc
C-28b Q4 1.0 00 M CH 0.5 250 28.0 c
C-2%b Q4 1.0 00 M BI 1 1497 14.0 Bottom of Cabinet, Cc
Cc-2%b Q5 20 00 M BI 1 1499 24.0 Bottom of Cabinet, o]
C-33 Q1 4.0 00 M BI 1 1576 236.0 Top Drawer, W.End C
C-33 Q1 5.0 00 M BI 1 1577 92.0 Top Drawer, Center C
C-33 Q1 6.0 00 M BI 1 1578 73.0 Bottom Drawer, E. Cc
C-33 Q2 4.0 00 M CH 05 586 221.0 hood Cc
C-33 Q2 1.0 00 M B} 1 1263 57.0 Front Top Inside Cc
C-33 Q3 1.0 00 M BI 1 1264 49.0 Back Right Inside Cc
C-33 Q4 6.0 00 M BI 1 1575 179.0 Under S.E. Sink ]
C-33 Q4 4.0 0.0 M B8l 1 1573 80.0 Metal Drawer, #2E. C
C-33 Q4 1.0 00 M CH 0.5 591 77.0 sink C
C-33 Q4 5.0 00 M Bl 1 1574 75.0 Metal Drawer, #4 W. C
—
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KERR-MCGEE TECHNICAL CENTER

DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND

EMC SCREENING TESTS:
Survey Unit 101 Building: Main
Meas. Gross Activity

Room SFC  X(ft) Y(ft) Mix Type Min SiD (dpm/100cm®)  Remarks Exc Res.
C2%a C 11.9 25 M RG 1 1175 -77.0
C2%a C 11.9 173 M RG 1 1176  -139.0
C29a E 39 40 GB CH 05 149 0.0
C-292a E 234 33 GB CH 05 150 0.0
C-29a E 9.8 88 GB RG 1 1186 -96.0 No Wall Above 8'9"
C28a E 247 88 GB RG 1 1187 -136.0 No Wall Above 8'9"
C292 F 5.0 173 CT RG 1 1183 46.0 Middle of Q4
C29a F 25.0 211 VT CH 0.5 159 320
C-29 F 244 184 VT CH 0.5 219 16.0 In Doorway
C-29a F 31 213 VT CH 0.5 158 0.0
C-29a F 16.8 118 VI CH 0.5 161 0.0
C29a F 213 40 VT CH 0.5 160 0.0

‘ C29a2 F 22 125 VT CH 05 162 0.0

—C20a F 22 36 VT CH 05 157 0.0
C292 F 50 25 VT RG 1 1178 -26.0
C292 F 19.8 25 VI RG 1 1179 -70.0
C292 F 19.8 173 VT RG 1 1180 -78.0
C2%a N 228 40 GB CH 05 144 19.0
C2%a N 8.3 47 GB CH 0.5 143 0.0
C292 N 19.8 49 GB RG 1 1185 -115.0
C29a N 5.0 49 CT RG 1 1184 -169.0 Inside Q1 - Hood
C2%2a M 1.0 00 M CH 0.5 215 0.0
C202 1 40 00 M CH 0.5 218 0.0
C292 Q1 20 00 M CH 0.5 216 0.0
C-29a Q1 3.0 00 M CH 0.5 217 0.0
C2%a Q1 1.0 00 M BI 1 1472  -103.0 Bottom of Hood
C282 Q3 4.0 00 CT BI 1 1188  209.0 CTP - Highest
C-292 Q3 1.0 00 CT BI 1 1458 157.0 N.E. End Counter Top
C-292 Q3 2.0 0.0 CT BI 1 1459 73.0 N. End Counter Top
C282 Q3 3.0 00 M BI 1 1471 -103.0 E. Metal Cabinet, Top
C-2%a Q4 9.0 00 CT B 1 1189  191.0 CTP - Highest
C-282 Q4 1.0 0.0 CT BI 1 1460 147.0 Top E. of Sink
C-29a Q4 30 00 CT BI 1 1461 140.0 Top, N.E. Comer
C-292 Q4 7.0 0.0 CT Bl 1 1463  103.0 Top, S.W. End
C-292 Q4 5.0 00 CT B8l 1 1462 97.0 Top, S.E. End
C-292 Q4 3.0 00 M CH 05 203 0.0 Sink
C-292 Q4 1.0 00 M CH 05 201 0.0 Sink
C292 Q4 20 00 M CH 05 202 0.0 sink
C-292 Q4 6.0 00 M CH 05 208 0.0 sink
C-29a Q4 8.0 00 M CH 0.5 211 0.0 sink
C-29a Q4 70 00 M CH 0.5 210 0.0 sink
C-29a Q4 5.0 00 M CH 0.5 207 0.0 sink

\—
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KERR-MCGEE TECHNICAL CENTER

-
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room _SFC X(ft)y Y(ft) Mix Type Min SID (dpm/100em’) Remarks Exc Res.
C-29a Q4 4.0 00 M BI 1 1474 -79.0 Bottom Drawer, N.E.
C-29a Q4 6.0 00 M BI 1 1475 -109.0 Drawer #4, S.E. End
C-29a Q4 8.0 00 M Bl 1 1476 -118.0 Top Drawer, S.W. End
C-29a Q4 20 00 M Bl 1 1473 -121.0 2nd Drawer, E. of Sink
C29a Q5 30 00 CT B! 1 1466 193.0 Just E. of Sink
C-29a Q5 1.0 00 CT B! 1 1464 190.0 N.E. End of Counter
C-29a Q5 7.0 0.0 CT BI 1 1468 181.0 S.W. End of Counter
C292 Q5 10.0 00 CT Bl 1 1190 175.0 CTP - Highest
C-29a Q5 2.0 0.0 CT B! 1 1465 147.0 N. Center of Counter
C-292 Q5 6.0 0.0 CT BI 1 1467 85.0 S.E. Counter Top,
C-29a Q5 2.0 00 M CH 0.5 133 0.0 sink
C-292 Q5 7.0 00 M CH 05 140 0.0 sink
C-292 Q5 6.0 00 M CH 0.5 139 0.0 sink
C-292 Q5 2.0 00 M CH 0.5 213 0.0 sm waste sink
C-292 Q5 5.0 00 M BI 1 1478 -48.0 3rd Drawer, N.E.
C-29a Q5 4.0 00 M BI 1 1477 -70.0 Just E. of Sink,
C-292 Q5 9.0 00 M BI 1 1480 -72.0 4th Drawer, S.E. End
C-29a Q5 8.0 00 M BI 1 1479 -80.0 Top Drawer, S. W. End
C-29a Q6 3.0 00 CT BI 1 1470 178.0 S. End, Top
C-292 Q6 40 00 CT BI 1 1191 159.0 CTP - Highest
C-29a Q6 1.0 00 CT 8I 1 1469 149.0 N. end, Top
C-292 Q6 20 00 M Bl 1 2123 -96.0
o C-29a S 52 36 GB CH 0.5 147 0.0
C29a S 19.5 35 GB CH 0.5 148 0.0
C-29a W 4.1 38 PL CH 0.5 145 79.0
C29a W 14.5 46 PL CH 0.5 146 16.0
C29a W 2.5 98 C RG 1 1181 -8.0
C29a W 17.3 98 C RG 1 1182 -49.0
c29b C 9.5 38 M RG 1 1206 -46.0
c2b C 9.5 186 M RG 1 1207 -53.0
c29b C 24.3 186 M RG 1 1209 -53.0
c29b C 243 38 M RG 1 1208 -£69.0
c-28b E 24.0 33 GB CH 0.5 273 0.0
C-29b E 4.3 33 GB CH 0.5 272 0.0
C-29% E 23.5 7.7 GB RG 1 1205 -91.0
c2%b E 8.8 77 GB RG 1 1204 -97.0
cC29b F 19.6 76 VI CH 0.5 285 25.0
c2sh F 6.2 36 VI CH 0.58 286 22.0
C28b F 19.9 238 VI CH 0.5 280 22.0
C-28b F 20.2 166 VI CH 0.5 283 13.0
Cc-29b F 4.4 239 VT CH 05 281 0.0
C-28b F 245 130 VI CH 0.5 288 0.0 In sliding doorway
Cc-28b F 5.6 160 VI CH 0.5 284 0.0
C-2%b F 17.4 186 VI RG 1 1203 -32.0
C2%b F 26 186 VT RG 1 1201 -53.0
o
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KERR-MCGEE TECHNICAL CENTER

N
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room SFC _ X({ft) Y (ft) Mix Type Min SIiD __(dpm/100em?) Remarks Exc Res.
C20b F 174 38 VI RG 1 1202 -94.0
C-2% F 26 38 VI RG 1 1200 -97.0
C28b N 17.4 61 GB RG 1 2270 13.0
C2%b N 26 6.1 GB RG 1 2269 9.0
C-20b N 19.9 38 GB CH 0.5 279 0.0
C20b N 27 43 GB CH 0.5 278 0.0
C-20b QO 1.0 00 CT Bl 1 1214 118.0
C-28b Q1 20 00 CT Bl 1 1482 121.0 Top, S. End
C-26b Q1 1.0 00 CT BI 1 1481 108.0 Top, N. End
C2% Q1 30 00 M BI 1 1490 -70.0 S. End, Bottom Shelf
C-29b Q2 1.0 00 CT BI 1 1483 164.0 N. of Small Sink, Top
C-29 Q2 2.0 00 CT Bl 1 1484 128.0 E. of Lg. Sink, N. Top
C20b Q2 5.0 00 CT BI 1 1216 30.0
C-29b Q2 4.0 00 M CH 0.5 257 0.0 sink
C-29 Q2 8.0 00 M CH 0.5 261 0.0 sink
C296 Q2 5.0 00 M CH 05 258 0.0 sink
C29b Q2 30 00 M CH 05 256 00 sink
C-28b Q2 20 00 M CH 0.5 255 0.0 sink
C-29 Q2 7.0 00 M CH 0.5 260 0.0 sink
C28b Q2 9.0 00 M CH 0.5 262 0.0 Small Waste Sink
C-29b Q2 4.0 00 M BI 1 1492 -56.0 Top Drawer, Middle
C-29b Q2 3.0 00 M BI 1 1491 -72.0 Top Shelf, N.W.
C-29b Q3 3.0 00 CT 8l 1 1487 169.0 N. of Lg. Sink, Top
~—"Cc28b Q3 7.0 00 CT Bl 1 1489 166.0 S. Side, E. of Lg. Sink
C-29b Q3 1.0 00 CT Bl 1 1485 147.0 Top, Desk, N.E. End
Cc29% Q3 20 00 CT BI 1 1486 138.0 Top, N. of Small Sink
C28 Q3 6.0 00 CT BI 1 1488 123.0 S. Side, Top, E. End
C2%b Q3 10.0 00 CT BI 1 1217 100.0
C-2%b Q3 2.0 00 M CH 0.5 269 0.0 Sink
cC2sb Q3 6.0 00 M CH 0.5 265 0.0 Sink
C2%b Q3 1.0 00 M CH 0.5 268 0.0 Sink
C2sb Q3 8.0 00 M CH 0.5 267 0.0 Sink
c2%b Q3 3.0 00 M CH 0.5 270 0.0 Sink
Cc-28b Q3 4.0 00 M CH 0.5 27 0.0 Sink
Cc-2s8b Q3 7.0 00 M CH 0.5 266 0.0 Sink
C2sb Q3 5.0 00 M CH 0.5 264 0.0 Sink
C-28b Q3 8.0 00 M Bl 1 1495 -29.0 S. Bottom Cabinet, E.
C-2sb Q3 5.0 00 M Bl 1 1494 -53.0 Bottom Drawer, N.E.
C-29b Q3 9.0 00 M BI 1 1496 -79.0 Top Drawer, S.E. End
C-29% Q3 4.0 00 MBI 1 1493 -103.0 Top Drawer, NW. End
C-20b Q4 2.0 00 CT Bl 1 1218 85.0
C-2%b Q4 40 00 M CH 0.5 253 0.0
C-29b Q4 20 00 M CH 05 251 0.0
C-29b Q4 3.0 00 M CH 0.5 252 0.0
C-29b Q5 3.0 00 CT B8l 1 1219 77.0
C-29b Q5 1.0 00 MBI 1 1498 20 Top, S.E. End
C20b S 21.9 110 C RG 1 1213 96.0
CcC2%b S 7.4 110 C RG 1 1212 93.0
C29b S 34 39 GB CH 0.5 274 0.0
C20b S 16.0 44 GB CH 0.5 275 0.0
—
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KERR-MCGEE TECHNICAL CENTER

o
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room _SFC X(ft) Y(ft) Mix Type Min SID (dpm/100cm?) Remarks Exc Res.
C2sb W 186 123 C RG 1 1211 45.0
C2%b W 71 40 PL CH 0.5 276 380
C2%b W 38 123 C RG 1 1210  14.0
C20%b W 234 43 PL CH 05 277 0.0
c33 C 83 70 M RG 1 1256  -30.0
c33 ¢ 23.1 70 M RG 1 1255  -53.0
c33 E 92 42 GB CH 0.5 576  96.0
c3 E 15 40 GB CH 0.5 575 0.0
c33 E 33 65 M RG 1 1254 640  Front of Hood
c33 F 19 46 VI CH 0.5 600 850
c33 F 0.1 60 VT CH 0.5 601 370  InDoorway
c33 F 16.2 97 VT RG 1 1253 210
c33 F 14 97 VT RG 1 1252 8.0
c33 F 143 43 VT CH 0.5 598 7.0
c33 F 198 60 VI CH 0.5 597 0.0
c33 F 65 68 VI CH 0.5 599 0.0
c33 N 19.1 48 GB CH 0.5 582  66.0
c3 N 7.8 56 GB CH 0.5 581 0.0
c33 N 16.2 85 GB RG 1 1260 50  NoWall Above 86"
c33 N 14 85 GB RG 1 1259 380  NoWall Above 8'6"
c33 a1 20 00 CT BI 1 1571 720  W.End, Top of
c33 Q1 30 00 CT Bl 1 1572 580  W.End, Top of
. Cc33 a1 10 00 CT BI 1 1570 340  E.End, Top of
—"c33 Q1 10 00 CT BI 1 1261 60  Top Center
c33 Q2 50 00 CT PR 1 1268 2800  North End - Top Inside
C-33 Q2 4.0 00 CT PR 1 1267 39.0 North End - Top Inside
c33 Q2 30 00 CT PR 1 1266  31.0  North End - Top Inside
c33 Q2 20 00 CT PR 1 1265 290  North End - Top Inside
c33 Q2 30 00 M CH 05 585 00  hood
c33 Q2 20 00 M CH 0.5 584 00  hood
c33 Q2 1.0 00 M CH 0.5 583 00  hood
c33 Q3 20 00 M CH 0.5 588 00  hood
c33 Q3 30 00 M CH 0.5 589 00  hood
c33 Q3 10 00 M CH 0.5 587 00  hood
C-33 Q3 4.0 00 M CH 0.5 590 0.0 hood
c33 Q4 30 00 CT B 1 1569  75.0
c33 Q4 20 00 CT BI 1 1568  46.0
c33 Q4 10 00 CT Bl 1 1567  38.0
C33 Q4 10 00 CT BI 1 1262 300  Front of Sink - Top
c33 Q4 40 00 M CH 0.5 594 00  sink
c33 Q4 3.0 00 M CH 0.5 593 00  sink
c33 Q4 2.0 00 M CH 0.5 592 00  sink
c33 Q4 5.0 00 M CH 0.5 595 00  sink
c33 S 230 40 GB CH 0.5 578 0.0
c33 s 110 36 GB CH 0.5 577 0.0
c33 S 83 52 GB RG 1 1258  -32.0
c33 s 23.1 52 GB RG 1 1257  -38.0
c33 W 03 38 GB CH 0.5 579 0.0
C33 W 100 37 GB CH 0.5 580 0.0
\—
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KERR-MCGEE TECHNICAL CENTER

o
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room _SFC X({f) Y@ Mx Type Min SID {dpm/100cm?) Remarks Exc Res.
C-33 Q3 1.0 00 M CH 0.5 587 0.0 hood
C-33 Q3 4.0 00 M CH 0.5 590 0.0 hood
C-33 Q4 3.0 00 CT BI 1 1569 75.0
C-33 Q4 20 00 CT 8l 1 1568 46.0
C-33 Q4 1.0 00 CT BI 1 1567 38.0
Cc-33 Q4 1.0 00 CT BI 1 1262 30.0 Front of Sink - Top
C-33 Q4 4.0 00 M CH 0.5 594 0.0 sink
Cc-33 Q4 3.0 00 M CH 0.5 6§93 0.0 sink
C-33 Q4 20 00 M CH 0.5 592 0.0 sink
C-33 Q4 5.0 00 M CH 0.5 595 0.0 sink
C-33 S 23.0 40 GB CH 0.5 578 0.0
C-33 S 11.0 36 GB CH 0.5 577 0.0
C-33 S 8.3 52 GB RG 1 1258 -32.0
C-33 S 231 52 GB RG 1 1257 -38.0
C-33 w 03 38 GB CH 0.5 5§79 0.0
C-33 w 10.0 3.7 GB CH 0.5 580 0.0
N
\—
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" KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Summary of Background Data and Thresholds Used in this Analysis

Measurement Type: BK DCGL: 12500 EMC: 31,000
Matrix Number of  Average Sigma Background DCGLw EMC
Data Background Threshold Threshold Threshold
Points (Tbk) (Td) (Te)
(dpm/100cm?) (dpm/100cm®)  (dpm/100cm®)  (dpm/100cm?) (dpm/100cm?)
Cc 15 543.3 179.4 902.1 13,402 31,902
cT 15 537.5 62.0 661.6 13,162 31,662
N CTP 15 481.3 347.7 1,176.8 13,677 32,177
CTX 25 1,111.6 239.3 1,590.1 14,090 32,590
GB 15 94.9 180.1 475.0 12,975 31475
M 0 0.0 0.0 0.0 12,500 31,000
PL 15 420.0 320.3 1,060.6 13,561 32,061
vT 15 2723 159.9 592.2 13,092 31,592
\—
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

STATISTICAL TEST RESULTS

Run Date: 4/10/2004 7:18:58 PM
Survey Unit Number: 101 Class 2

Selected Test: SIGN TEST FOR PAIRED
Test Results: Pass

Thresholds:

EMC 31,000 DCGL 12,500

DATA SUMMARY TABLE

37 Survey points processed and 5 matrices processed

S+= 37 Wc= 24

**+*** The survey unit has passed the SIGN TEST FOR PAIRED DATA ******

\/.
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o KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Run Date: Saturday, April 10, 2004

Survey Unit Number 102 Class: 2 Data Points: Beta Grid Type: R

SURVEY UNIT TABLE

Surface Area

Fixed Included
Bld___Rm__Surface _ Equipment (sq. fi) Remarks
Main C-339 FCNSEW Q0Q1Q2Q3 1156 Drop Ceiling
Main E-22 FCNSEW Q0Q1Q2 2007  Drop Ceiling
Main___ E-30__FCNSEW___Q00Q1Q2Q304Q506 2502 Drop Ceiling

Total Area 5665

N\

INITIALIZATION DATA

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

Thresholds:
EMC: 31,000 DCGLw: 12,500

SURVEY UNIT TEST STATUS

Test Performed ___Status Mtx___ Dpm/100cm?
Min/Max Pass Maximum Survey CTX 299.0
Background Fail Minimum Background GB -139.0
DCGLw Pass Difference 438.0
DCGLavg Pass Average Activity 238

EMC Pass Average Below DCGL.  23.8

Wilcoxon Rank Sum Test N/A Average Background 549.7

Sign Test for Paired Data Pass

—
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KERR-MCGEE TECHNICAL CENTER

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 102 Building: Main
Meas. Gross Activity

Room SFC X{f) Y(ft) Mix Type Min SID  (dom/100cm?) Remarks Exc Res.
C-39 ] 1.8 18 M RG 1 1769 31.0 c
C-39 Qo 3.0 00 M Bl 1 1774 236.0 Light Fixture, Top, Cc
C-39 Qo 5.0 00 M BI 1 1775 89.0 Return Air Vent, NE. C
C-39 Qo 4.0 00 P Bl 1 1776 5.0 Light Fixture, c
C-39 Q2 8.0 00 M BI 1 1782 43.0 Bottom Drawer, C
C-39 Q2 6.0 00 M Bl 1 1780 10.0 2nd Drawer, North Cc
C-39 Q3 20 00 M Bl 1 1783 51.0 Top Shelf, Wall Cc
E-22 Qo 6.0 00 M BI 1 1454 89.0 Return Vent Cc
E-22 Q1 20 00 M CH 0.5 316 76.0 Sink Cc
E-22 Q1 8.0 00 M CH 0.5 313 66.0 Sink c
E-22 Q1 40 00 M CH 0.5 318 60.0 Sink C
E-22 Q1 6.0 00 M B! 1 1447 46.0 Top Drawer- South C
E-22 Q1 7.0 00 M CH 0.5 312 44.0 Sink (o]
E-22 Q1 20 00 M B! 1 1445 41.0 4th Drawer - East o]
E-22 Q1 40 00 M BI 1 1446 38.0 Top Drawer - 3rd C
E-22 Q1 8.0 00 M BI 1 1448 17.0 Bottom Large South C
E-22 Q1 5.0 00 M CH 0.5 310 16.0 Sink C
E-22 Q1 1.0 00 M CH 0.5 315 13.0 Sink Cc
E-22 Q1 3.0 00 M CH 0.5 317 9.0 Sink o]
E-22 Q2 6.0 00 M Bl 1 1451 72.0 Bottom of Drawer- C
E-22 Q2 4.0 00 M Bl 1 1449 68.0 Top Drawer - East Cc
E-22 Q2 5.0 00 M Bl 1 1450 43.0 Bottom of Cabinet- C
E-30 Qo 4.0 00 M Bl 1 1974 84.0 AJC Duct, SW. C
E-30 Q1 3.0 00 M BI 1 1956 29.0 2nd Drawer, East C
E-30 Q5 4.0 00 M CH 0.5 1143 77.0 Sink c

\/,
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U KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Meas. Gross Activity
Room SFC  X(ft) Y(ft) Mix Type Min SID (dpm/100cm?) Remarks Exc Res.
E-30 Qs 8.0 00 M CH 0.5 1147 41.0 Sink (o
E-30 Qs 16.0 00 M CH 0.5 1155 37.0 Sink C
E-30 Q5 30 00 M B! 1 1963 34.0 2nd Drawer, Center C
E-30 Q5 12.0 00 M CH 0.5 1151 22.0 Sink C
E-30 Q5 6.0 00 M CH 0.5 1145 18.0 Sink (o]
E-30 Q8 3.0 00 M BI 1 1968 12.0 Bottom of Cabinet o]

THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND

EMC SCREENING TESTS:
Survey Unit 102 Building: Main
Meas. Gross Activity
Room SFC __ X(ft) Y (ft) Mix Type Min SiD _(dpnv100cm?) Remarks Exc _Res.
Cc-39 C 1.8 158 CT RG 1 2281 298.0
Cc-38 E 8.3 43 C RG 1 1771 126.0
C-39 E 223 43 CT RG 1 1768 12.0 Back of East Hood
. C-39 E 5.8 42 PL CH 0.5 176 0.0
e C-39 E 16.8 50 PL CH 0.5 177 0.0
C-39 F 18 158 CT RG 1 1767  103.0 On Top of Q2 Counter
C-39 F 18 1.8 VT RG 1 1766 63.0
C-39 F 7.8 185 VI CH 0.5 185 0.0
C-39 F 36 173 VT CH 0.5 184 0.0
C-39 F 25 27 VT CH 0.5 183 0.0
C-39 F 0.1 158 M CH 0.5 200 0.0 In Doorway
C-39 F 6.3 92 VI CH 0.5 186 0.0
C-39 N 1.8 58 GB RG 1 1770 26.0
C-39 N 35 49 GB CH 0.5 181 0.0
C-39 N 8.8 48 GB CH 0.5 182 0.0
C-39 Qo 1.0 00 CT BI 1 1772 275.0 Ceiling Tile, Top, S.W.
C-39 Qo 20 00 CT BI 1 1773 236.0 Ceiling Tile, Bottom
c-39 Q1 1.0 00 M CH 0.5 188 0.0
C-39 Q1 3.0 00 M CH 0.5 190 0.0
c-39 il 4.0 00 M CH 0.5 191 0.0
C-39 Q1 2.0 00 M CH 0.5 189 0.0
C-39 Q1 4.0 00 M BI 1 1778 -7.0 Bottom of Cabinet
C-39 Q1 1.0 00 M Bl 1 1777 -60.0 Front Edge
C-39 Q1 3.0 0.0 CT Bl 1 1788 62.0 South Side
C-39 Q1 20 0.0 CT Bl 1 1787 -73.0 Bottom
Cc-39 Q2 20 00 CT BI 1 1790 210.0 Top of Counter
C-39 Q2 1.0 00 CT Bl 1 1789 149.0 Top of Counter
C-39 Q2 4.0 00 CT BI 1 1792 147.0 Top of Counter
C-39 Q2 3.0 0.0 CT BI 1 1791 28.0 Sink, Bottom, North
C-38 Q2 4.0 00 M CH 0.5 195 0.0
C-38 Q2 8.0 00 M CH 05 199 0.0
—
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KERR-MCGEE TECHNICAL CENTER

N5
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room SFC X(f) Y(ft) Mix Type Min SiD {dpm/100cm?) Remarks Exc_Res.
C-39 Q2 7.0 00 M CH 0.5 198 0.0
C-39 Q2 6.0 00 M CH 0.5 197 0.0
C-39 Q2 5.0 00 M CH 05 186 0.0
C-39 Q2 1.0 00 M CH 0.5 192 0.0
C-39 Q2 20 00 M CH 0.5 183 0.0
C-39 Q2 o 00 M CH 05 194 0.0
C-39 Q2 5.0 00 M BI 1 1779 -31.0 3rd Drawer, East
C-39 Q2 7.0 00 M BI 1 1781 -46.0 2nd Drawer, South,
C-39 Q3 40 00 CT BI 1 1794 3.0 Top
C-38 Q3 50 00 M BI 1 1785 -14.0 Bottom Drawer
C-39 Q3 1.0 00 CT Bl 1 1793 -21.0 Top
C-39 Q3 30 00 M Bl 1 1784 -27.0 Bottom Shelf, Wall
C-39 Q3 6.0 00 MBI 1 1786 -31.0 Bottom, Cabinet Shelf
C-3s8 S 37 22 PL CH 0.5 178 0.0
C-39 w 33 33 GB CH 0.5 179 0.0
C-39 w 17.2 51 GB CH 0.5 180 0.0
E-22 Cc 35 210 CT RG 1 2278  223.0
E-22 c 35 70 CT RG 1 2277  185.0
E-22 (o] 17.5 70 CT RG 1 2279  176.0
E-22 c 17.5 210 CT RG 1 2280  138.0
E-22 (o] 21.0 7.7 M Bl 1 1429 -63.0
E-22 E 19.9 45 GB CH 0.5 320 0.0
) E-22 E 21 44 GB CH 0.5 319 0.0
" E-22 E 171 15 M RG 1 1430 -80.0 Back of E. Counter Q2
E-22 E 3.1 1.5 GB RG 1 1433 -89.0
E-22 F 244 180 VI CH 0.5 33 114.0 in doorway
E-22 F 20.5 33 VI CH 0.5 330 47.0
E-22 F 3.4 31 VI CH 0.5 327 35.0
E-22 F 33 186 VT CH 0.5 328 6.0
E-22 F 176 153 VT CH 0.5 329 0.0
E-22 F 12.0 210 VI RG 1 1428 -26.0
E-22 F 12.0 70 VI RG 1 1427 -75.0
E-22 N 4.8 42 GB CH 0.5 325 0.0
E-22 N 215 42 GB CH 0.5 326 0.0
E-22 Qo 4.0 0.0 CT Bl 1 1456 183.0 Ceiling Tile Bottom
E-22 Qo 3.0 00 CT BI 1 1455  161.0 Ceiling Tile Top
E-22 Qo 20 00 M BI 1 1453 -10.0 Top of Light Fixture
E-22 Qo 5.0 00 P Bl 1 1457 -17.0 Light Fixture Bottom
E-22 Qo 1.0 00 M BI 1 1452 -58.0 Air Con Duct
E-22 Q1 1.0 00 CT 8l 1 1436  280.0 Top
E-22 (o} 7.0 00 CT B8l 1 1439  275.0 Top
E-22 Q1 10.0 00 CT B8l 1 1441 267.0 Top
E-22 Q1 9.0 00 CT 8l 1 1440 2320 Top @ Sink
E-22 Q1 3.0 00 CT B8l 1 1437 2200 Top
E-22 Q1 5.0 00 CT BI 1 1438 53.0 Sink - Bottom - North
E-22 Q1 6.0 00 M CH 0.5 311 0.0 Sink
\—
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KERR-MCGEE TECHNICAL CENTER

N\~
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room__ SFC X(ft) Y(ft) Mix Type Min SID (dpm/100cm?) Remarks Exc Res.
E-22 Q2 20 00 CT BI 1 1443 2170 Top
E-22 Q2 3.0 00 CT Bl 1 1444  179.0 Top
E-22 Q2 1.0 00 CT B! 1 1442 10.0 Top
E-22 S 20.3 23 GB CH 0.5 322 38.0
E-22 S 33 41 GB CH 0.5 a2 0.0
E-22 S 12.5 70 GB RG 1 1432 -51.0
E-22 w 4.5 43 PL CH 0.5 323 98.0
E-22 w 211 38 PL CH 0.5 324 60.0
E-22 w 7.0 20 C RG 1 1434 320 Back ofQ1, S. End
E-22 w 21.0 20 M RG 1 1431 -81.0 Back of Q1 Under N.
E-30 C 6.3 225 M RG 1 1928 -48.0
E-30 (o] 6.3 85 M RG 1 1927 -67.0
E-30 c 20.3 85 M RG 1 1929 -79.0
E-30 c 20.3 225 M RG 1 1930 -104.0
E-30 E 8.0 40 GB CH 0.5 921 77.0
E-30 E 27.0 30 GB CH 0.5 922 22.0
E-30 F 9.3 225 CT RG 1 1923 1450 Fell on Top of N.
E-30 F 233 225 CT RG 1 1924 121.0 Fel on Top of N.
E-30 F 0.5 120 VT CH 0.5 934 81.0 In Doorway
E-30 F 117 156 VT CH 0.5 931 55.0
E-30 F 13.3 278 VT CH 0.5 932 220
E-30 F 0.5 270 VT CH 0.5 933 18.0 In Doorway
E-30 F 11.8 30 VI CH 0.5 929 0.0
\— E-30 F 37 120 VT CH 0.5 930 0.0
E-30 F 9.3 85 VI RG 1 1921 -55.0
E-30 F 23.3 85 VI RG 1 1922 -65.0
E-30 N 1.5 35 GB CH 0.5 927 0.0
E-30 N 9.3 40 GB CH 0.5 928 0.0
E-30 N 9.3 49 GB RG 1 1931 -29.0
E-30 N 23.3 49 CT RG 1 1926 -121.0 In Back of N.E. Hood
E-30 Qo 6.0 00 CT BI 1 1971 166.0 Bottom of Ceiling Tile,
E-30 Qo 1.0 00 CT BI 1 1969 159.0 Top of Ceiling Tile
E-30 Qo 5.0 00 CT BI 1 1970 126.0 Top of Ceiling Tile,
E-30 Qo 7.0 00 P BI 1 1978 -27.0 Light Fixture, Bottom
E-30 Qo 12.0 00 P Bl 1 1980 -39.0 Light Fixture, Bottom,
E-30 Qo 10.0 00 M BI 1 1976 -53.0 AJC Supply Duct, N.E.
E-30 Qo 11.0 00 M BI 1 1977 -67.0 Light Fixture, Top,
E-30 Qo 8.0 00 P Bl 1 1979 -82.0 PVC A/C Duct, S.E.
E-30 Qo 9.0 00 M BI 1 1975 -84.0 AJC Duct, NW.
E-30 Qo 3.0 00 MBI 1 1973 -96.0 S.W. Air Supply Vent,
E-30 Qo 20 00 MBI 1 1972 1210 Top of S.W. Light
E-30 Q1 1.0 00 CT BI 1 1935  149.0 Top
E-30 Qi 2.0 0.0 CT BI 1 1936  142.0 Top
E-30 Q2 20 00 M CH 0.5 904 0.0 hood
E-30 Q2 3.0 00 M CH 0.5 905 0.0 hood
E-30 Q2 1.0 00 M CH 0.5 903 0.0 hood
E-30 Q2 40 00 M CH 0.5 906 0.0 hood
E-30 Q2 1.0 00 M Bl 1 1957 -44.0 Front Edge
E-30 Q2 2.0 00 CT BI 1 1937 -91.0 Bottom Inside
E-30 Q2 3.0 00 CT B8BI 1 1938 -103.0 East Side
E-30 Q3 1.0 00 M CH 0.5 907 0.0 hood
€-30 Q3 4.0 00 M CH 0.5 910 0.0 hood
E-30 Q3 2.0 00 M CH 0.5 908 0.0 hood
E-30 Q3 3.0 00 M CH 0.5 908 0.0 hood
\—
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KERR-MCGEE TECHNICAL CENTER

N
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity

Room SFC X(f) Y(ft) Mtx Type Min SID _(dpm/100cm?) Remarks Exc_Res.
E-30 Q3 1.0 00 M BI 1 1958 -53.0 Front Edge
E-30 Q3 3.0 00 CT Bl 1 1940 -73.0 Beck Center
E-30 Q3 20 00 CT B8l 1 1939 -91.0 Bottom
E-30 Q4 6.0 00 CT Bl 1 1945 181.0 Top of Table
E-30 Q4 4.0 00 CT BI 1 1943 1710 Center, Top
E-30 Q4 10 00 CT Bl 1 1941 12.0 East Sink Bottom
E-30 Q4 6.0 00 M CH 0.5 916 0.0 sink
E-30 Q4 40 00 M CH 0.5 914 0.0 sink
E-30 Q4 1.0 00 M CH 0.5 911 0.0 sink
E-30 Q4 5.0 00 M CH 0.5 915 0.0 sink
E-30 Q4 7.0 00 M CH 0.5 917 0.0 sink
E-30 Q4 2.0 00 M CH 0.5 912 0.0 sink
E-30 Q4 8.0 00 M CH 0.5 918 0.0 sink
E-30 Q4 30 00 M CH 0.5 913 0.0 sink
E-30 Q4 3.0 00 M BI 1 1959 -3.0 Top Drawer
E-30 Q4 7.0 00 M Bl 1 1960 -12.0 3rd Drawer, West
E-30 Q4 8.0 00 MBI 1 1961 -17.0 Top Shelf, West Side
E-30 Q4 20 00 CT BI 1 1942 -32.0 West Sink Bottom
E-30 Q4 5.0 00 CT B8l 1 1944 -41.0 Small Sink, South
E-30 Qs 5.0 00 CT B! 1 1948 183.0 Top of Counter
E-30 Q5 7.0 00 CT Bi 1 1949 167.0 Top of Counter
E-30 Qs 3.0 00 M CH 0.5 1142 0.0 Sink

\ E-30 Qs 5.0 00 M CH 0.5 1144 0.0 Sink

" E-30 Qs 7.0 00 M CH 0.5 1146 0.0 Sink
E-30 Qs 2.0 00 M CH 0.5 1141 0.0 Sink
E-30 Qs 1.0 00 M CH 0.5 1140 0.0 Sink
E-30 Qs 11.0 00 M CH 0.5 1150 0.0 Sink
E-30 Qs 15.0 00 M CH 0.5 1154 0.0 Sink
E-30 Qs 14.0 00 M CH 0.5 1153 0.0 Sink
E-30 Q5 10.0 00 M CH 0.5 1149 0.0 Sink
E-30 Q5 9.0 00 M CH 0.5 1148 0.0 Sink
E-30 Q5 13.0 00 M CH 0.5 1152 0.0 Sink
E-30 Q5 8.0 00 CT BI 1 1950 -17.0 Sink Bottom, West
E-30 Q5 1.0 00 CT BI 1 1946 -21.0 West Side Sink
E-30 Q5 20 00 M Bl 1 1962 -34.0 2nd Drawer
E-30 Q5 4.0 00 CT BI 1 1947 -38.0 Small Sink, North
E-30 Q5 6.0 00 M BI 1 1964 440 Top Drawer, 3rd Row
E-30 Q6 3.0 00 CT BI 1 1952 178.0 Top of Counter
E-30 Qé 2.0 00 CT BI 1 1951 176.0 Top of Counter
E-30 Qé 1.0 00 M BI 1 1965 -24.0 Cabinet, Top Shelf
E-30 Q7 4.0 00 M CH 0.5 898 0.0 hood
E-30 Q7 1.0 00 M CH 0.5 895 0.0 hood
E-30 Q7 3.0 00 M CH 0.5 897 0.0 hood
E-30 Q7 20 00 M CH 05 896 0.0 hood
E-30 Q7 1.0 00 M BI 1 1966 £7.0 Front Edge
E-30 Q7 20 00 CT BI 1 1853 -75.0 Bottom Center
E-30 Q7 3.0 0.0 CT BI 1 1954 -121.0 Side, East
E-30 Q8 3.0 00 M CH 0.5 901 0.0 hood
E-30 Q8 20 00 M CH 0.5 800 0.0 hood

—
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KERR-MCGEE TECHNICAL CENTER

—
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room _SFC X(®) Y Mix Type Min SID {dpm/100cm?) Remarks Exc Res.
E-30 Q8 1.0 00 M CH 0.5 899 0.0 hood
E-30 Qs 4.0 00 M CH 0.5 902 0.0 hood
E-30 Qs 20 00 CT BI 1 1955 -31.0 Bottom Center
E-30 Q8 1.0 00 M BI 1 1967 -67.0 Front Edge
E-30 S 125 40 GB CH 05 923 0.0
E-30 S 20.5 40 GB CH 05 924 0.0
E-30 S 15.3 55 GB RG 1 1932 -5.0
E-30 ] 13 55 CT RG 1 1925 -137.0 In Back of S.E. Hood
E-30 w 27 40 GB CH 0.5 925 40
E-30 w 255 40 GB CH 0.5 926 0.0
E-30 w 225 48 G RG 1 1934 -70.0 On N. Sliding Door
E-30 w 8.5 48 G RG 1 1933 -84.0 On S. Sliding Door
N
N
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: KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Summary of Background Data and Thresholds Used in this Analysis

Measurement Type: BK DCGL: 12500 EMC: 31,000
Matrix Numberof  Average Sigma Background DCGLw EMC
Data Background Threshold Threshold Threshold
Points (Thk) (Td) (Te)
(dpm/100cm?) (dpm/100cm?)  (dpm/100cm?)  (dpm/100cm?)  (dpm/100cm?)
c 15 543.3 1794 902.1 13,402 31,902
CTP 15 481.3 347.7 1,176.8 13,677 32,177
CTX 25 11116 239.3 1,590.1 14,090 32,590
G 0 0.0 0.0 0.0 12,500 31,000
~ GB 15 94.9 180.1 475.0 12,975 31,475
M 0 0.0 0.0 0.0 12,500 31,000
P 0 0.0 0.0 0.0 12,500 31,000
PL 15 420.0 320.3 1,060.6 13,561 32,061
vT 15 2723 159.9 §92.2 13,092 31,592
—
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

STATISTICAL TEST RESULTS

Run Date: 4/10/2004 7:20:09 PM

Survey Unit Number: 102 Class 2

Selected Test: SIGN TEST FOR PAIRED
Test Results: Pass

Thresholds:

EMC 31,000 DCGL 12,500

DATA SUMMARY TABLE

N 32 Survey points processed and 7 matrices processed

S+= 32 We= 21
****** The survey unit has passed the SIGN TEST FOR PAIRED DATA ******

\/,

Kerr-McGee Technical Center Decommissioning Project Revision: 0

Final Status Survey Report-Indoor Survey Units April 2004
128 APPENDIX 3




KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Run Date: Saturday, April 10, 2004

Survey Unit Number: 103  Class: 2 Data Points: Beta Grid Type: R

SURVEY UNIT TABLE
Surface Area
Fixed Included
Bid Rm __Surface _ Equipment (sq. fi) Remarks
Main C-1  FCNSEW Q1Q2Q7 1161
Main C-1a FCNSEW Q1Q7 715
Main E-10 FCNSEW Q1Q2Q3Q4Q7 1505
Main E-2 FCNSEW Q1Q2Q3Q4Q7 1735
Main E-8 FCNSEW  Q102Q0304Q5Q7 1892
Total Area 7008
N
INITIALIZATION DATA
Measurement Types Selected: RG, PR, PG, Bl, CH
Date Range: All
Thresholds:
EMC: 31,000  DCGLw: 12,500
SURVEY UNIT TEST STATUS
Test Performed __ Status Mbx___ Dpm/100cm?
Min/Max Pass Maximum Survey G 596.0
Background Fail Minimum Background GB -139.0
DCGLw Pass Difference 735.0
DCGLavg Pass Average Activity 56.6
EMC Pass Average BelowDCGL  56.6
Wilcoxon Rank Sum Test N/A Average Background 362.4

Sign Test for Paired Data Pass

—

Kerr-McGee Technical Center Decommissioning Project
Final Status Survey Report-Indoor Survey Units

129

Revision: 0
April 2004
APPENDIX 3



KERR-MCGEE TECHNICAL CENTER

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 103 Building: Main
N
Meas. Gross Activity
Room SFC  X(f) Y () Mtx Type Min SiD {dpm/100cm?) Remarks Exc_Res.
c-1 Q1 2.0 00 M CH 0.5 1114 81.0 SINK o]
C-1 Q1 1.0 00 M CH 0.5 1113 70.0 Sink c
c-1 Q1 3.0 00 M CH 0.5 1115 66.0 Sink o]
c-1 (o} 40 00 M CH 0.5 1116 63.0 Sink c
c-1 Q7 1.0 00 M Bl 1 1802 20 Lights c
C-1a Q7 3.0 00 M BI 1 1806 260.0 Return Vent c
C-1a Q7 20 00 MBI 1 1805 104.0 Vent Cc
C-1a Q7 1.0 00 M Bl 1 1804 99.0 Lights - West Cc
E-10 E 216 03 M RG 1 1363 220 inQ1 c
E-10 F 0.4 04 W RG 1 1365 136.0 InQ3 C
E-10 Q1 3.0 00 MBI 1 2222 165.0 Top of Blower (o]
E-10 Q1 20 00 P BI 1 2221 74.0 Bottom of Duct o]
E-10 Q1 1.0 00 P Bl 1 2220 59.0 Top of Duct Work (o]
E-10 Q4 1.0 00 G BI 1 1367 596.0 Sink Bottom (o]
E-10 Q4 20 00 G BI 1 1368 509.0 Crockery (o]
E-10 Q4 3.0 00 M CH 05 518 385.0 sink o]
E-10 Q4 1.0 00 M CH 05 516 379.0 sink c
E-10 Q4 20 00 M CH 0.5 517 354.0 sink C
E-10 Q4 4.0 00 M CH 0.5 519 234.0 sink C
E-10 Q7 1.0 00 M BI 1 1812 24.0 Lights (o
E-10 Q7 20 00 M BI 1 1813 8.0 Duct Work c
E-2 Q1 40 00 M CH 0.5 296 79.0 Sink o]
E-2 Q1 4.0 0.0 M Bl 1 1583 270 N. End, 2nd Drawer C
E-2 Q1 3.0 00 M Bl 1 1582 7.0 S. End, 4th Drawer C
E-2 Q2 7.0 00 R BI 1 1592 161.0 2nd Shelf Top, N. C
—
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KERR-MCGEE TECHNICAL CENTER

-
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room SFC X (ft) Y ) Mix Type Min SID {dprmv100em?) Remarks Exc Res.
E-2 Q2 8.0 00 M BI 1 1687 26.0 N. Cabinet, Top, C
E-2 Q2 9.0 00 MBI 1 1688 120 S. Cabinet, Top, C
E-2 Q3 3.0 00 M BI 1 1340 190.0 Top C
E-2 Q3 4.0 00 M CH 0.5 292 107.0 C
E-2 Q3 30 00 M CH 0.5 291 104.0 Cc
E-2 Q3 1.0 00 P BI 1 2214 91.0  Top of Duct Work c
E-2 Q3 2.0 00 M BI 1 2216 39.0 Top of Blower C
E-2 Q3 2.0 00 M CH 0.5 290 35.0 o]
E-2 Q3 2.0 00 M BI 1 1338 12.0 Bottom Right C
E-2 Q3 3.0 00 P Bl 1 2215 11.0 Bottom of Duct C
E-2 Q4 3.0 00 M BI 1 1591 41.0 2nd Drawer, E Side C
E-2 Q7 1.0 00 M Bl 1 1810 14.0 Lights C
E-8 Q2 20 00 M Bl 1 2219 130.0 Top of Blower C
E-8 Q2 20 00 M Bl 1 1620 121.0 Bottom Center, Hood C
E-8 Q2 4.0 00 MBI 1 1354 93.0 Bottom C
E-8 Q2 3.0 00 M BI 1 1353 86.0 Top C
E-8 Q2 1.0 00 P Bl 1 2217 78.0 Top of Duct Work C
E-8 Q2 3.0 00 P Bl 1 2218 65.0 Bottom of Duct C
E-8 Q4 7.0 00 MBI 1 1355 220 Top Drawer C
E-8 Q5 7.0 00 M BI 1 1351 57.0 Top Drawer C
E-8 Q5 6.0 0.0 M BI 1 1628 220 2nd Drawer, S.E. Cc
E-8 Q7 1.0 00 M BI 1 1811 11.0 Lights C
SN—

THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND

EMC SCREENING TESTS:

Survey Unit Building: Main
Meas. Gross Aclivity

Room SFC X(f) Y(ft) Mix_ Type Min SiD {dprm/100cm®) Remarks Exc_Res.
C1 C 10.0 6.3 GB RG 1 2272  123.0
C-1 E 7.5 45 GB CH 0.5 535 77.0
C1 E 1.7 43 GB CH 0.5 534 220
C-1 E 33 85 GB RG 1 1316 -68.0
C-1 F 50 05 VI CH 05 546  133.0 in doorway
C-1 F 7.5 25 VT CH 05 643 1220
C-1 F 10.0 45 VT CH 0.5 644 1140
C1 F 18.3 43 VT CH 05 545  103.0
C-1 F 23 20 VI CH 0.5 542 96.0
C-1 F 16.2 63 VT RG 1 1318 79.0
C-1 F 06 63 VT RG 1 1317 26.0
C-1 N 47 42 GB CH 05 540 85.0
C-1 N 19.2 37 GB CH 0.5 541 48.0
C-1 Q1 3.0 00 CT BI 1 1502  207.0 Top, E. End
CA1 Q1 1.0 00 CT BI 1 1500 171.0 E. of Sink, Top
C-1 Q1 20 00 CT Bl 1 1501 162.0 Top, Center
C-1 Q1 6.0 00 CT B8l 1 1323 -19.0 Sink Bottom
C-1 Q2 30 00 CT 8l 1 1505 181.0 Top, E. End
C-1 Q2 20 00 CT B8l 1 1504 -44.0 Desk, W. End
C-1 Q2 1.0 00 CT B8l 1 1503 -63.0 Center, Desk

\_/,
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KERR-MCGEE TECHNICAL CENTER

DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Meas. Gross Activity

Room _SFC X({f) YR Mix Type Min SID (dpm/100cm?) Remarks Exc Res.

C-1 Q2 4.0 00 CT BI 1 1324 -113.0

C-1 Q7 20 00 M BI 1 1803 -31.0 Vents

Cc-1 S 30 30 GB CH 0.5 536 66.0

C-1 S 15.8 40 GB CH 0.5 537 48.0

C-1 S 226 85 GB RG 1 1320 10.0 No Ceiling Above 8ft

C-1 S 7.1 85 GB RG 1 1319 -56.0 No Ceiling Above 8ft 6

C-1 w 2.2 45 GB CH 0.5 538  206.0

C1 w 43 47 GB CH 0.5 539 181.0

C-1a o] 0.3 84 GB BI 1 1325 182.0

C-1a C 9.7 84 GB RG 1 2271 153.0

C-1a E 33 45 GB CH 05 548 192.0

C-1a E 9.0 45 GB CH 0.5 549  107.0

C-1a F 7.8 63 VI CH 0.5 658  122.0

C-1a F 5.6 84 VT RG 1 1327 104.0

C-1a F 35 27 VT CH 0.5 556 99.0

C-1a F 54 84 VI CH 0.5 557 0.0

C-1a F 2.0 55 VI CH 0.5 559 0.0

C-1a N 25 37 GB CH 0.5 554  262.0

C-1a N 6.3 40 GB CH 0.5 555 85.0

C-1a Q1 20 00 CT Bl 1 1328 10.0

C-1a Q1 1.0 00 CT B8I 1 1508 20 Top, N.E.

C-1a Q1 20 00 CT B8l 1 1509 -7.0 Top, N. End
\_ C-1a Q1 4.0 00 CT BI 1 1510 -50.0 Top, S.

C-1a S 9.2 40 GB CH 0.5 551 309.0

C-1a S 44 72 GB RG 1 1374 62.0

C-1a S 2.5 44 GB CH 0.5 550 37.0

C-1a w 8.3 40 GB CH 0.5 553  206.0

C-1a w 84 100 GB RG 1 1326 182.0

C-1a w 25 45 GB CH 0.5 552 158.0

E-10 C 10.8 04 GB RG 1 2262 197.0

E-10 (o4 50 04 GB BI 1 1360 105.0

E-10 C 10.8 158 GB RG 1 2266 91.0

E-10 C 5.0 159 GB BI 1 1361 65.0

E-10 E 13.2 40 GB CH 0.5 521 0.0

E-10 E 58 34 GB CH 0.5 520 0.0

E-10 E 6.1 03 GB RG 1 1362 -27.0

E-10 F 0.4 159 CT RG 1 1366 190.0

E-10 F 10.3 163 VI CH 05 528 0.0

E-10 F 7.4 220 VI CH 0.5 533 0.0 In doorway

E-10 F 39 168 VT CH 05 531 0.0

E-10 F 10.2 46 VT CH 05 529 0.0

E-10 F 42 38 VI CH 05 530 0.0

E-10 N 48 37 GB CH 0.5 526 0.0

E-10 N 1.1 37 GB CH 0.5 527 0.0

E-10 N 04 95 M RG 1 1364 -69.0 Door

E-10 Q1 20 00 M CH 05 509 0.0 hood

E-10 Q1 4.0 00 M CH 0.5 511 0.0 hood

E-10 Q1 1.0 00 M CH 0.5 508 0.0 hood

E-10 Q1 30 00 M CH 0.5 510 0.0 hood

E-10 Q1 20 00 M Bl 1 1371 -8.0

E-10 Q2 1.0 00 CT Bl 1 1629  208.0 N.E. Comner

E-10 Q2 30 00 CT BI 1 1630 195.0 S. End, Top

E-10 Q2 5.0 00 CT Bl 1 1370 118.0

E-10 Q2 1.0 00 M CH 0.5 512 0.0 sink

\./
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KERR-MCGEE TECHNICAL CENTER
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DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room SFC X(fty Y(ft) Mix Type Min SID {dpm/100cm?) Remarks Exc Res.
E-10 Q2 3.0 00 M CH 0.5 514 0.0 sink
E-10 Q2 4.0 00 M CH 0.5 515 0.0 sink
E-10 Q2 2.0 00 M CH 05 513 0.0 sink
E-10 Q2 2.0 00 M BI 1 1636 -3.0 N. Bottom Drawer
E-10 Q2 4.0 00 M Bl 1 1637 -48.0 S. End, Front
E-10 Q3 20 00 CT B8I 1 1632  205.0 N., Top
E-10 Q3 4.0 00 CT BI 1 1634 1490 S. End, Back
E-10 Q3 3.0 00 CT Bl 1 1633  130.0 Center
E-10 Q3 5.0 00 CT Bl 1 1635 29.0 S. Narrow Bench
E-10 Q3 6.0 00 CT BI 1 1369 -27.0
E-10 Q3 1.0 00 CT BI 1 1631 -44.0 Center, Desk
E-10 S 11.0 39 GB CH 0.5 523 0.0
E-10 S 5.3 40 GB CH 0.5 522 0.0
E-10 w 6.1 38 GB CH 0.5 524 0.0
E-10 w 15.6 38 GB CH 0.5 525 0.0
E-2 (] 6.0 89 GB RG 1 2263  148.0
E-2 C 13.2 89 GB BI 1 1332 1240
E-2 E 131 84 GB RG 1 1333 139.0
E-2 E 26 39 PL CH 0.5 297 0.0
E-2 E 18.1 43 PL CH 0.5 298 0.0
E-2 F 124 168 VI CH 0.5 308 126.0
E-2 F 12.1 89 VI RG 1 1337 54.0
\_ E-2 F 9.5 220 VT CH 0.5 309 51.0 In doorway
E-2 F 10.5 46 VT CH 0.5 307 320
E-2 F 5.0 47 VT CH 0.5 306 0.0
E-2 F 35 179 VI CH 05 305 0.0
E-2 N 16.8 28 PL CH 05 304 196.0
E-2 N 21 28 PL CH 0.5 303 76.0
E-2 N 121 25 G RG 1 1336 -5.0
E-2 Q1 20 00 CT BI 1 1580 34.0 S. End, Top
E-2 Q1 1.0 00 CT Bl 1 1579 17.0 N.W. Top
E-2 Q1 5.0 00 CT Bl 1 1342 10.0 Sink Area
E-2 Q1 3.0 00 M CH 0.5 295 0.0 Sink
E-2 Q1 2.0 00 M CH 0.5 294 0.0 Sink
E-2 Q1 1.0 0.0 M CH 0.5 293 0.0 Sink
E-2 Q2 1.0 00 CT 8l 1 1581 17.0 N.W. End, Top
E-2 Q2 120 00 M BI 1 1339 -5.0 Drawer - Top - NW
E-2 Q2 11.0 00 M Bl 1 1590 -7.0 S. Cabinet, Bottom
E-2 Q2 13.0 00 CT Bl 1 1344 -10.0
E-2 Q2 4.0 00 M Bl 1 1585 -19.0 3rd Drawer, N. End
E-2 Q2 6.0 00 M Bl 1 1586 -22.0 Cabinet, N., 2nd From
E-2 Q2 5.0 00 CT BI 1 1594 -26.0 S. End, Middle
E-2 Q2 20 00 M Bl 1 1584 -26.0 N. End, 2nd Drawer
E-2 Q2 10.0 00 M BI 1 1589 -26.0 S. Cabinet, E. Side,
E-2 Q2 3.0 00 CT BI 1 1593 -46.0 N. End, Center
E-2 Q3 1.0 00 M CH 0.5 289 0.0
E-2 Q4 40 00 CT BI 1 1343 80.0
E-2 Q4 1.0 00 CT 8l 1 1595 15.0 Center Top, W. Side
E-2 Q4 2.0 00 CT 8l 1 1596 -3.0 Top, E. Side, Front
E-2 S 13.7 38 PL CH 0.5 300 237.0
E-2 s 7.2 66 GB RG 1 1334 164.0
E-2 s 1.3 37 PL CH 0.5 299 19.0
\—
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Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room SFC X(ft) Y(ft) Mix Type Min SID (dpmy100em®) Remarks Exc Res.
E-2 w 16.1 38 PL CH 0.5 302 35.0
E-2 w 20 38 PL CH 0.5 301 0.0
E-2 w 8.9 35 GB RG 1 1335 -24.0
E-8 (o] 11.2 77 GB RG 1 1345 68.0
E-8 E 14.3 64 GB RG 1 1346 290
E-8 E 38 37 GB CH 0.5 495 0.0
E-8 E 18.4 42 GB CH 0.5 496 0.0
E-8 F 125 7.7 VI RG 1 1348 19.0
E-8 F 15.7 172 VI CH 0.5 503 0.0
E-8 F 17.3 48 VT CH 0.5 504 0.0
E-8 F 57 53 VI CH 0.5 505 0.0
E-8 F 33 170 VI CH 05 506 0.0
E-8 F 11.0 220 VT CH 05 507 0.0 In Doorway
E-8 N 16.7 31 GB CH 0.5 502 0.0
E-8 N 49 36 GB CH 05 501 0.0
E-8 N 125 13 M RG 1 1349 -17.0 Door
E-8 a1 11.0 0.0 CT BI 1 1356  306.0 Old Sink Area
E-8 a1 12.0 0.0 CT BI 1 1357  279.0 Old Sink Area
E-8 Q1 10.0 0.0 CT BI 1 1602 181.0 Top, S.E., Center
E-8 Q1 6.0 00 CT BI 1 1599  169.0 Top, S. of Sink
E-8 Q1 8.0 00 CT BI 1 1600 147.0 Front of S. Sink, Top
E-8 Q1 4.0 00 CT BI 1 1598  111.0 Top, N. of Sink
‘ E-8 Q1 1.0 00 CT BI 1 1597 41.0 Top, N. End, Front
— E-8 Q1 4.0 00 M CH 0.5 488 0.0  sink
E-8 Q1 20 00 M CH 05 486 0.0 sink
E-8 Q1 3.0 00 M CH 05 487 0.0 sink
E-8 Q1 1.0 00 M CH 0.5 485 0.0 sink
E-8 Q1 9.0 0.0 CT BI 1 1601 -70.0 Top, S.W. Rollout
E-8 Q1 7.0 00 M Bl 1 1618 -77.0 4th Rollout, 2nd
E-8 Q1 5.0 00 M Bl 1 1617 -80.0 3rd Rollout from N.
E-8 Q1 3.0 00 M BI 1 1616  -120.0 2nd Rollout, N. End,
E-8 Q1 20 00 M Bl 1 1615 -142.0 N. Rollout, Front
E-8 Q2 1.0 00 M CH 05 481 0.0 hood
E-8 Q2 2.0 00 M CH 0.5 482 0.0 hood
E-8 Q2 3.0 00 M CH 0.5 483 0.0 hood
E-8 Q2 4.0 00 M CH 0.5 484 0.0 hood
E-8 Q2 1.0 00 M BI 1 1619 -114.0 Front of Rollout,
E-8 Q3 3.0 0.0 CT Bl 1 1604 1710 S.E. Top, Center
E-8 Q3 7.0 00 CT BI 1 1606  164.0 Top, North End
E-8 Q3 1.0 0.0 CT Bl 1 1603  150.0 S.E. Top
E-8 Q3 5.0 0.0 CT Bl 1 1605 82.0 Top, Center, Front
E-8 Q3 20 00 M BI 1 1621 -24.0 S.E. Rollout, Bottom
E-8 Q3 8.0 00 M BI 1 1624 -65.0 N. Rollout, Bottom
E-8 Q3 4.0 00 M Bl 1 1622 -72.0 3rd Rollout, E. Side, S.
E-8 Q3 6.0 00 MBI 1 1623 -84.0 Center Rollout, Top
E-8 Q4 8.0 00 CT BI 1 1358 188.0 Top
E-8 Q4 30 00 CT Bl 1 1608  121.0 Top, S.W. Comer
E-8 Q4 1.0 00 CT Bl 1 1607 1010 Top, S.E. Corner
E-8 Q4 20 00 M CH 0.5 490 0.0 sink
E-8 Q4 4.0 00 M CH 0.5 492 0.0 sink
E-8 Q4 3.0 00 M CH 05 491 0.0 sink
E-8 Q4 1.0 00 M CH 0.5 489 0.0 sink
o
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KERR-MCGEE TECHNICAL CENTER
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DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room _SFC X(ft) Y(ft) Mix Type Min SID {dpm/100cm?) Remarks Exc Res.
E-8 Q4 4.0 0.0 CT BI 1 1609 -38.0 Top, N.E. Comer
E-8 Q4 2.0 00 M BI 1 1625 -43.0 3rd Drawer, Center, S.
E-8 Q4 5.0 00 M Bl 1 1626 -44.0 N.E. Top Drawer
E-8 Q4 6.0 00 CT BI 1 1610 -60.0 Front of Sink, N. Side,
E-8 Q5 8.0 0.0 CT 8l 1 1359 540 Top
E-8 Q5 4.0 00 CT Bl 1 1613 -19.0 S.E. Corner, Top
E-8 Q5 2.0 00 CT Bl 1 1611 24.0 N.W. Corner, Top
E-8 Q5 5.0 00 CT 8Bl 1 1614 -48.0 S.W. Comer, Top
E-8 Qs 3.0 00 CT Bi 1 1612 -51.0 N.E. Comer, Top
E-8 Qs 1.0 00 M BI 1 1627 62.0 1/2 Shelf, N. Side
E-8 S 9.1 78 C RG 1 1350 154.0
E-8 S 17.9 36 GB CH 0.5 498 19.0
E-8 S 1.3 36 GB CH 0.5 497 0.0
E-8 w 7.7 30 GB RG 1 1347 111.0 Transite Mix
E-8 w 18.0 35 GB CH 0.5 500 0.0
E-8 w 41 36 GB CH 05 499 0.0
N
N
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U KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Summary of Background Data and Thresholds Used in this Analysis

Measurement Type: BK DCGL: 12500 EMC: 31,000
Matrix Number of  Average Sigma Background DCGLw EMC
Data Background Threshold Threshold Threshold
Points (Tbk) (Td) (Te)
(dpm/100cm?) (dpm/100cm?  (dpm/100cm?)  (dpm/100cm?)  (dpm/100cm?)
C 15 5433 179.4 902.1 13,402 31,902
CcTP 15 481.3 347.7 1,176.8 13,677 32,177
G 0 0.0 0.0 0.0 12,500 31,000
GB 16 949 190.1 475.0 12,975 31,475
" M 0 0.0 0.0 0.0 12,500 31,000
P 0 0.0 0.0 0.0 12,500 31,000
PL 15 420.0 3203 1,060.6 13,561 32,061
R 0 0.0 0.0 0.0 12,500 31,000
vT 16 2723 159.9 592.2 13,092 31,592
w 0 0.0 0.0 0.0 12,500 31,000
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Threshold Comparison Test Report - Buildings

STATISTICAL TEST RESULTS

Run Date: 4/10/2004 7:21:26 PM
Survey Unit Number: 103 Class 2
Selected Test: SIGN TEST FOR PAIRED
Test Results: Pass
Thresholds:
EMC 31,000 DCGL 12,500
DATA SUMMARY TABLE
\_ 29 Survey points processed and 7 matrices processed

S+= 29 Wc= 19

***** The survey unit has passed the SIGN TEST FOR PAIRED DATA ******

N
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KERR-MCGEE TECHNICAL CENTER
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Threshold Comparison Test Report - Buildings
Run Date: Saturday, April 10, 2004
Survey Unit Number: 104 Class: 2 Data Points: Beta Grid Type: R
SURVEY UNIT TABLE
Surface Area
Fixed Included
Bld Rm __Surface _Equipment (sq. fi) Remarks
Main C-21 FCNSEW Q0Q1Q2 1918 Drop Ceiling
Main C-23 FCNSEW Q0Q1Q2 1924 Drop Ceiling
Main C-25 FCNSEW Q0Q1Q2Q3 1208 Drop Ceiling
_Main C-27 FCNSEW _0Q001Q2Q3Q4 2447 Drop Ceiling
Total Area 7497
INITIALIZATION DATA
—
Measurement Types Selected: RG, PR, PG, BI,CH
Date Range: All
Thresholds:
EMC: 31,000 DCGLw: 12,500
SURVEY UNIT TEST STATUS
Test Performed __ Status Mtx ___Dpm/100cm?
Min/Max Pass Maximum Survey CTP 249.0
Background Fail Minimum Background  RF -171.0
DCGLw Pass Difference 420.0
DCGLavg Pass Average Activity 20
EMC Pass Average Below DCGL 2.0
Wilcoxon Rank Sum Test N/A Average Background 469.2
Sign Test for Paired Data Pass
N
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KERR-MCGEE TECHNICAL CENTER
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 104 Building: Main
Meas. Gross Activity
Room SFC X (ft) Y (ft) Mix Type Min SiD (dpm/100cm?) Remarks Exc__Res.
\_ c-21 F 5.0 01 RF CH 0.5 1124 141.0 In Doorway (o]
c-21 F 42 181 RF CH 05 1121 71.0 (o]
C-21 Q1 5.0 00 M BI 1 1229 50 Top c
C-21 Q2 9.0 00 M BI 1 1230 3.0 Front - Left C
Cc-21 S 1.7 53 G RG 1 1226 6.0 ]
c23. Qo 1.0 00 M BI 1 1808 82.0 C
Cc-23 Q1 1.0 00 M BI 1 1528 5.0 Top, W. Side, Center C
C-25 Q2 1.0 00 M BI 1 1533 26.0 Top, N.E. Corner C
C-25 Q3 1.0 00 M BI 1 1536 240 S.End, 3rd Drawer C
Cc-27 Q1 40 00 M BI 1 1277 45.0 Hood c
Cc-27 Q2 20 00 M CH 0.5 222 35.0 sink C
c-27 Q2 8.0 00 M CH 0.5 228 32.0 sink Cc
C-27 Q2 3.0 00 M CH 0.5 1138 16.0 sink C
c-27 Q2 5.0 00 M CH 0.5 225 3.0 sink o]

N

THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND

EMC SCREENING TESTS:
Survey Unit 104 Building: Main
Meas. Gross Activity

Room SFC X (f) Y () Mix Type Min SiD {dpm/100cm?) Remarks Exc Res.
c-21 (o] 17.4 108 GB RG 1 1221 99.0

C-21 Cc 1.3 10.8 GB RG 1 1220 26.0

C-21 E 14.9 49 GB CH 0.5 1132 1440

Cc-21 E 59 50 GB CH 0.5 1131 142.0

c-21 F 17.7 43 RF CH 0.5 1123 540

c-21 F 17.5 108 VI RG 1 1225 54.0
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KERR-MCGEE TECHNICAL CENTER

\_/
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity

Room SFC X(f) Y(ft) Mix Type Min SiD _ {dpm/100em?) Remarks Exc Res.
Cc-21 F 38 33 RF CH 0.5 1120 14.0
C-21 F 13.7 163 RF CH 0.5 1122 0.0
c-21 F 14 108 VI RG 1 1224 -48.0
c-21 N 163 40 GB CH 0.5 1126 57.0
c-21 N 17.5 50 GB RG 1 1223 18.0
c-21 N 22 43 GB CH 0.5 1125 0.0
C-21 N 14 50 GB RG 1 1222 -80.0
c-21 Qo 1.0 00 M BI 1 1807 -85.0
c-21 Q1 20 00 M Bl 1 1513 -101.0 Top, Center
C-21 Qi 40 00 M Bl 1 1515 -120.0 N. Side, Center
C-21 Q1 3.0 00 M BI 1 1514 -123.0 E. Side, Bottom
c-21 Qi 1.0 00 M BI 1 15612 -145.0 S. Side, Center
C-21 Q2 3.0 0.0 CT Bl 1 1623 -27.0 E. Side, Top Center
c-21 Q2 7.0 00 M BI 1 1521 -50.0 N. Side, Center
c-21 Q2 1.0 00 M BI 1 1616 -67.0 W. Side, Mid-Top
Cc-21 Q2 8.0 00 M BI 1 1622 -72.0 E. Side, Top Center
c-21 Q2 4.0 00 M BI 1 1618 -75.0 S. Side, Top E. Comer
C-21 Q2 6.0 00 M BI 1 1520 -106.0 N. Side, Top W.
c-21 Q2 5.0 00 M BI 1 1519 -130.0 S. Side, Bottom, W.
c-21 Q2 2.0 00 M BI 1 15617 -164.0 W. Side, N. Bottom
Cc-21 S 3.1 52 GB CH 05 1129 96.0
C-21 S 17.3 48 GB CH 0.5 1130 20
C-21 ] 17.8 53 G RG 1 1227 -16.0

— c-21 w 183 42 GB CH 0.5 1128 0.0
Cc-21 w g8 38 GB CH 0.5 1127 0.0
C-23 C 12.1 176 GB RG 1 2273 73.0
C-23 C 12.1 15 GB RG 1 2274 73.0
Cc-23 C 7.1 176 GB BI 1 1232 19.0
c-23 c 71 15 GB BI 1 1231 5.0
C-23 E 20.5 42 GB RG 1 2291 15.0
Cc-23 E 23 38 GB CH 0.5 1137 0.0
c-23 E 15.6 38 GB CH 0.5 1136 0.0
Cc-23 E 4.4 42 M RG 1 1236 -83.0 Fell on Q1 - A/C unit
c-23 F 16.0 01 VI CH 0.5 75 69.0 In doorway
Cc-23 F 4.0 151 VT CH 0.5 72 19.0
c-23 F 33 28 VI CH 0.5 7 6.0
c-23 F 16.6 165 VT CH 0.5 73 0.0
Cc-23 F 171 39 VI CH 0.5 74 0.0
Cc-23 F 73 176 VT RG 1 1238 -10.0
Cc-23 F 7.3 15 VT RG 1 1237 -14.0
C-23 N 15.0 42 GB CH 0.5 70 0.0
c-23 N 35 43 GB CH 0.5 69 0.0
C-23 N 12.5 13 GB Bl 1 1233 -29.0
c-23 N 73 85 GB Bl 1 1239 -32.0
c-23 Q1 5.0 00 M BI 1 1241 -7.0 Front Vent Filter Area
c-23 Q1 20 00 M Bl 1 1529 -55.0 S. Side, Center
Cc-23 Q1 4.0 00 M BI 1 1531 -97.0 N. Side, Center
C-23 Q1 3.0 00 MBI 1 1530 -108.0 Lower E. Side, Center
Cc-23 Q2 2.0 00 M BI 1 1526 9.0 Top, Center
c-23 Q2 50 00 MBI 1 1242 -15.0 Front Button Area
Cc-23 Q2 1.0 00 CT B! 1 1524 -19.0 S. W. End, Table
Cc-23 Q2 3.0 00 CT Bl 1 1525 -36.0 Bottom, Table
C-23 Q2 4.0 00 M BI 1 1527 -89.0 Back, Center
c-23 ] 23 29 GB CH 05 1134 0.0
Cc-23 S 17.6 38 GB CH 0.5 1135 0.0
Cc-23 w 14.8 42 GB CH 0. 68 0.0

\—
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KERR-MCGEE TECHNICAL CENTER

~ DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room SFC X (ft) Y(ft) Mtx Type Min SID _ (dpm100cm?) Remarks Exc_Res.
C-23 w 33 38 GB CH 0.5 67 0.0
C-23 w 176 88 GB RG 1 1235 -41.0
C-23 w 1.5 88 GB RG 1 1234 -51.0
C-25 E 11.8 31 GB CH 0.5 82 0.0
C-25 E 3.6 35 GB CH 0.5 81 0.0
Cc-25 E 38 81 GB RG 1 1245 -54.0 No Wall Above 86"
C-25 E 198 81 GB RG 1 1246 -56.0 No Wall Above 8'6"
C-25 F 0.1 125 CT CH 0.5 86 47.0 In Doorway
Cc-25 F 7.4 176 CT CH 0.5 91 0.0
C-25 F 1.0 181 CT CH 0.5 S0 0.0
C-25 F 1.8 38 CT CH 0.5 89 0.0
C-25 F 53 38 CT CH 05 93 0.0
C-25 F 20 22 M RG 1 1243 -43.0 Fell on Q2
c-25 F 20 183 VI RG 1 1244 -69.0
C-25 N 1.1 32 GB CH 0.5 87 0.0
C-25 N 53 37 GB CH 0.5 88 0.0
C-25 N 20 80 GB BI 1 1247 -57.0 No Wall Above 8'6"
C-25 Qo 1.0 00 M BI 1 1809 -30.0
C-25 a1 20 00 CT Bl 1 1538 9.0 Top, Center
C-25 Q1 1.0 00 M CH 0.5 77 0.0
C-25 Qt 20 00 M CH 0.5 78 0.0
C-25 Q1 4.0 00 M CH 0.5 80 0.0
C-26 Q1 3.0 00 M CH 0.5 79 0.0
" C-26 Q1 1.0 00 M BI 1 1632 -68.0 Inside, Bottom
C-25 Q1 3.0 00 CT BI 1 1251 -100.0 Front Top Sink
C-26 Q2 2.0 00 M BI 1 1534 -26.0 Bottom, N.E. Comer
C-25 Q2 4.0 00 M BI 1 1249 -30.0 Top Center
C-25 Q2 3.0 00 M BI 1 1635 -73.0 E. Side, Center
C-25 Q3 4.0 00 CT BI 1 1540 3.0 S.W. Comer, Top
C-25 Q3 20 00 MBI 1 1637 -14.0 N. End, Bottom
Cc-25 Q3 3.0 00 CT BI 1 1539 -22.0 N.W. Comer, Top
c-25 Q3 5.0 00 MBI 1 1250 -58.0 Front
C-25 S 48 38 GB CH 05 84 0.0
C-25 s 14 38 GB CH 0.5 83 0.0
C-25 w 19.3 31 PL CH 0.5 86 0.0
C-25 w 5.2 30 PL CH 0.5 85 0.0
c-27 C 13.0 109 CT RG 1 2275 2450
Cc-27 C 16.9 82 M Bl 1 1274 94.0
c-27 E 13.1 85 GB RG 1 1269 48.0
Cc-27 E 33 38 GB CH 0.5 113 0.0
Cc-27 E 201 38 GB CH 0.5 115 0.0
C-27 F 0.8 109 CT RG 1 1271 195.0 Fell on Counter Top
c-27 F 51 23 VT CH 0.5 121 54.0
c-27 F 16.9 109 VI RG 1 1273 38.0
c-27 F 7.5 01 VI CH 0.5 125 35.0 In Doorway
c-27 F 216 182 VI CH 0.5 123 19.0
c-27 F 18.6 35 vI CH 05 124 16.0
c-27 F 6.3 188 VT CH 05 122 6.0
c-27 F 24.4 160 VI CH 05 126 0.0 In Doorway E
c-27 N 0.8 30 CT RG 1 1272 191.0 Fell on CTP Splash
Cc-27 N 16.9 30 GB RG 1 1270 440
Cc-27 N 3.3 43 GB CH 0.5 119 0.0
Cc-27 N 231 49 GB CH 0.5 120 0.0
C-27 Q1 2.0 00 M CH 0.5 102 0.0
c-27 Q1 3.0 00 M CH 0.5 103 0.0
Cc-27 Q1 4.0 00 M CH 0.5 104 0.0
D c-27 Qi1 1.0 00 M CH 0.5 98 0.0
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KERR-MCGEE TECHNICAL CENTER

~ COMMISSIONING PROJEC
DECOM | PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room SFC X(f) Y(f) Mix Type Min SID {dprmvy100cm®) Remarks Exc_Res.
C-27 Q1 3.0 00 M Bl 1 1563 -29.0 Under Hood, N. End
C-27 Q1 2.0 00 M Bl 1 1562 -56.0 Bottom, Center
C-27 Q1 1.0 00 M Bl 1 1561 -121.0 N.E. Bottom
c-27 Q2 1.0 00 CT 8I 1 1545 249.0 N. of Sink
C-27 Q2 20 00 CT Bl 1 1546 208.0 Front Sink, Top
Cc-27 Q2 6.0 0.0 CT B8BI 1 1549 145.0 Top, Front Center
C-27 Q2 8.0 00 CT &8l 1 1550 104.0 Top Rear, S. End
C-27 Q2 10.0 00 CT Bl 1 1278 41.0 CTP - West
C-27 Q2 1.0 00 M CH 0.5 221 0.0 sink
c-27 Q2 7.0 00 M CH 0.5 227 0.0 sink
C-27 Q2 6.0 00 M CH 0.5 226 0.0 sink
c-27 Q2 4.0 00 M CH 0.5 224 0.0 sink

1647 -32.0 N. Sink, Drain

1558 -44.0 Under Sink, Center
1548 -53.0 S. Sink

1659 -53.0 Top Drawer, 2nd from
1560 -70.0 4th Drawer, 5th from
1544 191.0 Top, W. End

1541 159.0 Top, Above 1st Set of
1542 147.0 Top, Front Center
1543 121.0 Top, W. Center
1279 69.0 CTP - North

1557 -12.0 W. End, 3rd Drawer
1556 -62.0 Shelf, Bottom

1555 -85.0 1st Drawer, Front
1553 125.0 Top, Center

1554 114.0 Top, N. Desk

1552 82.0 S.W. Corner, Top
1280 15.0 CTP-S.E.

1551 -50.0 Top, Bench

1566 -55.0 Drawer, S. Top
1565 -56.0 Top Shelf

1564 -67.0 Bottom Drawer, W.

C-27 Q2 4.0 00 CT Bl
c-27 Q2 3.0 00 M Bl
Cc-27 Q2 5.0 00 CT Bl
C-27 Q2 7.0 00 M Bl
C-27 Q2 8.0 00 M BI
c-27 Q3 6.0 00 CT Bl
Cc-27 Q3 1.0 00 CT Bl
Cc-27 Q3 30 00 CT Bl
c-27 Q3 5.0 00 CT B8l
c-27 Q3 8.0 00 CT Bl
c-27 Q3 7.0 00 M Bl
N\ c-27 Q3 4.0 00 M Bl
c-27 Q3 20 00 M BI
C-27 Q4 5.0 00 CT Bl
c-27 Q4 7.0 00 CT 8l
c-27 Q4 3.0 00 CT Bl
C-27 Q4 8.0 00 CT Bl
c-27 Q4 1.0 00 CT Bl
C-27 Q4 6.0 00 M Bl
C-27 Q4 4.0 00 M Bl
c-27 Q4 20 00 M BI

[o N o QR GNENY o I o JESS Q- ST QT QT A QAT (T QT G T G QI T N G G G W G Gy

C-27 S 19.3 40 GB CH .5 1139 0.0
C-27 S 10.1 33 GB CH .5 116 0.0
Cc-27 S 237 52 M RG 1275 -152.0 Fell in Hood
C-27 S 76 §2 G RG 1276  -159.0
c-27 w 20.1 43 PL CH .5 118 111.0
C-27 w 7.1 43 PL CH .5 117 98.0
N
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» KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Summary of Background Data and Thresholds Used in this Analysis

Measurement Type: BK DCGL: 12500 EMC: 31,000
Matrix Number of  Average Sigma Background DCGLw EMC
Data Background Threshold Threshold Threshold
Points (Tbk) (Td) (Te)
(dpm/100cm?) (dpm/100cm?)  (dpm/100cm®)  (dpm/100cm?)  (dpm/100cm?)
cT 15 §37.5 62.0 661.6 13,162 31,662
CTP 15 481.3 347.7 1,176.8 13,677 32,177
CTX 25 1,111.6 2393 1,590.1 14,090 32,590
G 0 0.0 0.0 0.0 12,500 31,000
GB 15 94.9 180.1 475.0 12,975 31,475
M 0 0.0 0.0 0.0 12,500 31,000
—
PL 15 420.0 320.3 1,060.6 13,561 32,061
RF 15 61.2 594 57.5 12,558 31,058
vT 15 2723 159.9 592.2 13,092 31,592
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KERR-MCGEE TECHNICAL CENTER

Threshold Comparison Test Report -

STATISTICAL TEST RESULTS

Run Date: 4/10/2004 7:24:02 PM
Survey Unit Number: 104 Class 2
Selected Test: SIGN TEST FOR PAIRED
Test Results: Pass
Thresholds:

EMC 31,000 DCGL 12,500
DATA SUMMARY TABLE

28 Survey points processed and 6 matrices processed

S+= 28 Wc= 18

=++++ The survey unit has passed the SIGN TEST FOR PAIRED DATA ******
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o KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Run Date: Saturday, April 10, 2004
Survey Unit Number: 105 Class: 2 Data Points: Beta  Grid Type: R

SURVEY UNIT TABLE
Surface Area
Fixed Included
Bld __Rm Surface  Equipment (sq. fi) Remarks
Main F-12 FCNSEW Q1Q2Q3Q4Q5Q6Q7 2074
Main F-2&4 FCNSEW Q0Q1Q2Q3Q4Q5Q6 3268 Non-rectangle, partial susp. Ceiling
Main F-4a FCNSEW 624
Total Area 5966
INITIALIZATION DATA
\/,
Measurement Types Selected: RG, PR, PG, Bl, CH
Date Range: All
Thresholds:
EMC: 31,000 DCGLw: 12,500
SURVEY UNIT TEST STATUS
Test Performed __ Status Mtx____Dpm/100cm?
Min/Max Pass Maximum Survey CTP 287.0
Background Fail Minimum Background GB -139.0
DCGLw Pass Difference 426.0
DCGLavg Pass Average Activity 51.2
EMC Pass Average Below DCGL  51.2
Wilcoxon Rank Sum Test N/A Average Background 362.4
Sign Test for Paired Data Pass
N
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w KERR-MCGEE TECHNICAL CENTER
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 105 Building: Main
Meas. Gross Activity

Room__ SFC X(f) Y(®) Mix Type Min SiD (dpm/100cm?) Remarks Exc_ Res.
F-12 E 129 76 M RG 1 1408 39.0 Inside of Cabinet C
F-12 N 18.2 13 M RG 1 1409 3.0 on NE door C
F-12 Q2 20 00 M BI 1 2234 63.0 Top of Blower C
F-12 Q2 1.0 00 P BI 1 2228 57.0 Top of Duct Work C
F-12 Q2 3.0 00 P Bl 1 2229 24.0 Top of Elbow, Duct C
F-12 Q2 4.0 00 M BI 1 2235 7.0 Bottom of Blower Cc
F-12 Q3 2.0 00 M CH 0.5 1040 79.0 C
F-12 Q3 5.0 00 P Bl 1 2230 67.0 Bottom of Duct C
F-12 Q4 7.0 00 P Bl 1 2232 128.0 Top of Duct Work C
F-12 Q4 10.0 00 P Bl 1 2233 94.0 Bottom of Duct C
F-12 Q4 8.0 0.0 M B! 1 2236 80.0 Top of Blower Cc
F-12 Q4 8.0 00 M Bl 1 2237 78.0 Bottom of Blower (o4
F-12 Q4 1.0 00 MBI 1 1421 67.0 Bottom C
F-12 Q4 3.0 00 M CH 0.5 837 22.0 hood Cc
F-12 Q5 4.0 00 M CH 0.5 851 41.0 sink (o4
F-12 Q6 7.0 00 M BI 1 1422 43.0 Inside Drawer C
F-12 Q7 3.0 00 M B 1 1815 159.0 Light Fixtures Cc
F-12 Q7 1.0 0.0 M B! 1 1800 145.0 W. Row Lights, S. o
F-12 S 20.7 54 M RG 1 1411 68.0 Inside C
F-12 S 6.5 54 M RG 1 1410 63.0 Inside SE cabinet C
F-284 1 290 00 M BI 1 1658 63.0 N. End, Top Shelf o}
F-284 Q1 4.0 00 M Bl 1 1659 46.0 Middle, Top Shelf o]
F-284 O 6.0 00 M BI 1 1660 27.0 S. End, Bottom Shelf C
F-284 Q1 8.0 00 M B! 1 1394 19.0 Inside Cabinet C
F-284 Q2 6.0 0.0 M Bl 1 1663 150.0 3rd Drawer, Center C

—
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KERR-MCGEE TECHNICAL CENTER

o
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room SFC X(f) Y(ft) Mix Type Min Sib {dpmy100cm?) Remarks Exc Res.
F-284 Q2 8.0 00 M Bl 1 1664 113.0 E. End, Bottom Shelf C
F-284 Q2 4.0 00 M BI 1 1662 87.0 Top Drawer, Middle C
F-284 Q2 20 00 M BI 1 1661 63.0 W. End, 3rd Drawer C
F-284 Q2 13.0 00 M BI 1 1396 41.0 Inside Drawer (od
F-284 Q2 10.0 00 M Bl 1 1665 24.0 Bottom Shelf, N.E. o
F-284 Q3 4.0 00 M BI 1 1667 65.0 3rd Drawer, Center C
F-284 Q3 20 00 M Bl 1 1666 41.0 Top Drawer, S.End C
F-284 Q3 6.0 00 M BI 1 1668 26.0 2rd Drawer, N.End C
F-284 Q4 4.0 00 M BI 1 1673 87.0 W. End, Bottom c
F-284 Q4 20 00 M BI 1 1672 36.0 2nd Drawer,E.End C
F-284 Q5 4.0 00 M BI 1 1675 114.0 2nd From Bottomin C
F-284 Q5 20 00 M BI 1 1674 68.0 S.E. End, Top c
F-284 Q6 6.0 00 M BI 1 1671 75.0 S.E.End, Top Shelf C
F-284 Q6 4.0 00 M BI 1 1670 39.0 Center, E. Side,2nd C
F-2&4 Q6 20 00 M Bl 1 1669 27.0 Bottom Shelf, N.E. (o
F-284 Q7 20 00 M BI 1 1796 118.0 Top of Vent Hood, S. C
F-284 Q7 4.0 00 M Bl 1 1798 92.0 S.E.Return AirVent C
F-284 Q7 3.0 00 M Bl 1 1797 89.0 3rd Row Lights from C
F-2&4 Q7 1.0 0.0 M B! 1 1795 63.0 W. Rowof Dropped C
F-284 Q7 6.0 00 M B! 1 1814 34.0 Light Fixtures C
F-284 Q7 5.0 00 M BI 1 1799 26.0 E. Row Lights, N. C

~ THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND

EMC SCREENING TESTS:
Survey Unit Building: Main
Meas. Gross Activity
Room SFC X (ft) Y (it) Mix Type Min SiD (dpmi100cm?) Remarks Exc Res.
F-12 C 18.2 88 C RG 1 1405 101.0
F-12 C 4.0 88 C RG 1 1404 1010
F-12 E 34 43 GB CH 0.5 940 1110
F-12 E 19.3 33 GB CH 05 941 35.0
F-12 F 4.0 88 VI RG 1 1412 157.0
F-12 F 17.1 126 VI CH 0.5 1031 54.0
F-12 F 18.2 88 VI RG 1 1413 15.0
F-12 F 7.2 150 VI CH 05 1028 13.0
F-12 F 7.8 46 VT CH 05 1029 0.0
F-12 F 4.0 21.7 VT CH 0.5 1036 0.0 In NW door
F-12 F 23.0 21.7 VT CH 05 1034 0.0 in NE door
F-12 F 19.8 29 VT CH 0.5 1033 0.0
F-12 N 16.2 37 GB CH 0.5 947 41.0
F-12 N 8.3 38 GB CH 0.5 946 250
F-12 N 4.0 13 C RG 1 1406 3.0
F-12 Q1 4.0 00 CT Bl 1 1686  285.0 N. End, Top Front, by
F-12 Q1 20 00 CT Bl 1 1684 2100 Middle, Back
F-12 Q1 3.0 00 CT Bl 1 1685 185.0 S. Side Sink, Front,
F-12 Q1 1.0 00 CT Bl 1 1683  147.0 S. End, Top Front
F-12 Q1 5.0 00 CT Bl 1 1414 80.0 Sink Bottom - W Wall
F-12 Q1 3.0 00 M CH 0.5 1044 0.0
F-12 Q1 1.0 00 M CH 0.5 1042 0.0
\__ F12 Q1 20 00 M CH 0.5 1043 0.0
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KERR-MCGEE TECHNICAL CENTER

= DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room SFC X (ft) Y () Mix_ Type Min SiID (dpm/100cm?) Remarks Exc Res.
F-12 Q1 40 00 M CH 05 1045 0.0
F-12 Q1 6.0 00 M BI 1 1420 -9.0 Inside Drawer
F-12 Q2 1.0 00 CT BI 1 1415 77.0 Bottom
F-12 Q2 1.0 00 M CH 0.5 1037 0.0
F-12 Q2 20 00 M CH 0.5 1038 0.0
F-12 Q3 1.0 00 CT Bl 1 1416 14.0 Bottom
F-12 Q3 3.0 00 M CH 0.5 1041 0.0
F-12 Q3 6.0 00 P Bl 1 2231 0.0 Top of Duct Work
F-12 Q3 1.0 00 M CH 0.5 1038 0.0
F-12 Q4 1.0 00 M CH 0.5 935 0.0 hood
F-12 Q4 2.0 00 M CH 0.5 936 0.0 hood
F-12 Q4 4.0 00 M CH 0.5 938 0.0 hood
F-12 Q5 7.0 00 CT BI 1 1418 287.0
F-12 Q5 3.0 00 CT BI 1 1678 261.0 Top, Center
F-12 Qs 6.0 0.0 CT Bl 1 1418 261.0 Front Top of Sink
F-12 Q5 1.0 00 CT BI 1 1676 248.0 N. End, Front, Top
F-12 Q5 5.0 0.0 CT BI 1 1417 229.0 Front Top of Sink
F-12 Q5 2.0 0.0 CT Bl 1 1677 203.0 S. of Sink, Front
F-12 Q5 4.0 0.0 CT Bl 1 1679 193.0 S. End, Front
F-12 Q5 20 00 M CH 0.5 849 0.0 sink
F-12 Q5 3.0 0.0 M CH 0.5 850 0.0 sink
F-12 Q5 1.0 00 M CH 0.5 948 0.0 Sink
F-12 Q6 1.0 0.0 CT Bl 1 1680 -36.0 Top, S.E. Corner
- F-12 Q6 6.0 00 MBI 1 1689 -36.0 S.W. Corner, 2nd from
F-12 Q6 5.0 00 CT B8l 1 1682 -60.0 S.W. Corner, Top
F-12 Q6 20 00 MBI 1 1687 -63.0 Top Shelf, S.E. Side
F-12 Q6 3.0 0.0 CT BI 1 1681 -89.0 Top, Center, S. Side
F-12 Q6 4.0 00 M BI 1 1688 -108.0 S. Side, Middle, 3rd
F-12 Q7 20 00 M BI 1 1801 -135.0 E. Row Lights, N. End
F-12 S 23 44 GB CH 0.5 942 152.0
F-12 w 6.6 38 GB CH 0.5 943 142.0
F-12 w 8.8 102 C RG 1 1407 132.0
F-12 w 17.8 35 GB CH 0.5 944 0.0
F-284 C 14.0 194 C RG 1 1376 113.0
F-284 C 28.2 53 GB RG 1 1384 96.0
F284 C 42.3 53 GB RG 1 1386 73.0
F28&4 C 42.3 194 GB RG 1 1387 62.0
F284 C 28.2 194 GB RG 1 1385 48.0
F-284 C 14.0 53 C RG 1 1375 36.0
F284 E 24 40 GB CH 0.5 342 0.0
F-284 E 17.3 48 GB CH 0.5 344 0.0
F-284 E 12.2 41 GB CH 0.5 343 0.0
F-284 F 14.0 122 VT RG 1 1388 145.0
F-284 F 423 122 VT RG 1 1380 720
F-284 F 28.2 122 VT RG 1 1389 56.0
F-284 F 37.8 80 VI CH 0.5 357 16.0
F-284 F 123 48 VT CH 05 354 9.0
F-284 F 232 172 VT CH 0.5 356 0.0
F-284 F 234 72 VI CH 0.5 355 0.0
F-284 F 6.5 220 VT CH 0.5 360 0.0 in Doorway
F-284 F 38.7 220 VT CH 0.5 361 0.0 In Doorway
F-284 F 38.7 173 VT CH 0.5 358 0.0
F-284 F 6.5 165 VT CH 0.5 353 0.0
F-284 N 14.0 43 C RG 1 1377 50.0
F-2&4 N 423 43 C RG 1 1379 19.0
F-284 N 8.8 §3 PL CH 0.5 350 0.0
\./'
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KERR-MCGEE TECHNICAL CENTER

\./
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room SFC X (ft) Y (ft) Mix Type Min SID {dpmy100cm?) Remarks Exc _Res.
F-284 N 34.0 51 PL CH 0.5 352 0.0
F-284 N 23.0 54 PL CH 0.5 351 0.0
F-2&4 N 28.2 43 C RG 1 1378 -58.0
F-2&4 Q1 50 00 CT Bl 1 1642 120.0 Top, S. End, Back
F-2&4 Q1 1.0 00 CT BI 1 1640 51.0 N. End, Top
F-2&4 Q1 3.0 00 CT BI 1 1641 46.0 Top, Center Front
F-284 Q1 7.0 00 CT BI 1 1397 15.0
F-284 Q2 5.0 00 CT B! 1 1645 239.0 Top, Center
F-284 Q2 1.0 00 CT Bl 1 1643 132.0 W. End, Top Front
F-2&4 Q2 7.0 00 CT BI 1 1646 116.0 E. End, Top
F-284 Q2 9.0 00 CT BI 1 1647 111.0 E. End, Center
F-284 Q2 3.0 00 CT BI 1 1644 85.0 Middle, Top
F-284 Q2 12.0 00 CT B! 1 1403 80.0
F-284 Q2 2.0 00 M CH 0.5 339 0.0 sink
F-284 Q2 3.0 00 M CH 0.5 340 0.0 sink
F-284 Q2 1.0 00 M CH 0.5 338 0.0 sink
F-284 Q2 40 00 M CH 05 341 0.0 sink
F-284 Q2 11.0 00 CT Bl 1 1402 -43.0 Inside Sink - E. Side
F-2&4 Q3 5.0 00 CT B8l 1 1650 51.0 Top, N. End
F-2&4 Q3 3.0 0.0 CT BI 1 1649 48.0 Center, Top
F284 Q3 1.0 0.0 CT BI 1 1648 270 S. End, Front Top
F-2&4 Q3 7.0 00 CT BI 1 1400 210
i F-284 Q4 3.0 00 CT BI 1 1655 65.0 W. End, Front Top
\_ F-284 Q4 1.0 00 CT BI 1 1654 14.0 Top, E. End, Front
F-284 Q4 50 0.0 CT BI 1 1399 -36.0
F-284 Q5 1.0 0.0 CT BI 1 1656 58.0 N. E. Corner, Top
F-284 Q5 3.0 00 CT Bl 1 1657 50.0 W. Side, Center Top
F-284 Q5 5.0 00 CT BI 1 1398 10.0
F-284- Q6 50 00 CT BI 1 1653 89.0 Top, S.E. End
F-284 Q6 3.0 00 CT BI 1 1652 82.0 Top, Center
F-284 Q6 1.0 00 CT BI 1 1651 43.0 N. E. Corner, Top
F-284 Q6 7.0 00 CT BI 1 1401 21.0
F-284 Q6 8.0 00 M BI 1 1395 -3.0 Inside Drawer
F-284 S 23.3 48 PL CH 0.5 346 107.0
F-284 S 28.8 49 PL CH 0.5 347 82.0
F-2&4 S 1.0 20 C RG 1 1380 53.0
F-284 S 6.4 47 PL CH 0.5 345 0.0
F-284 S 15.2 20 M RG 1 1391 -27.0 Front
F-284 S 29.3 20 M RG 1 1392 -55.0 Front of S. Cabinet
F-284 W 20 41 PL CH 0.5 348 25.0
F-284 W 16.3 38 PL CH 0.5 349 0.0
F-284 W 12.2 02 M RG 1 1393 -36.0 Front of W. Cabinet
F-4a C 10.8 18 C RG 1 1423 114.0
F-4a E 53 36 GB CH 0.5 334 0.0
F-4a F 10.8 16 VI RG 1 1426 123.0
F4a N 10.8 78 C RG 1 1424 210
F-4a N 6.2 38 PL CH 0.5 335 0.0
F-4a S 29 35 PL CH 0.5 336 3.0
F-4a w 16 33 C RG 1 1425 133.0
F-4a w 5.4 23 PL CH 0.5 333 0.0
—
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o KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Summary of Background Data and Thresholds Used in this Analysis

Measurement Type: BK DCGL: 12500 EMC: 31,000
Matrix Number of  Average Sigma Background DCGLw EMC
Data Background Threshold Threshold Threshold
Points (Tbk) (Td) (Te)
(dpm/100cm?) (dpm/100cm®)  (dpm/100cm?) (dpm/100cm?)  (dpm/100cm?)
c 15 543.3 179.4 802.1 13,402 31,902
CTP 15 481.3 347.7 1,176.8 13,677 32,177
GB 15 94.9 190.1 475.0 12,975 31,475
. 0.0 0.0 0.0 12,500 31,000
N
P 0 0.0 0.0 0.0 12,500 31,000
PL 15 420.0 3203 1,060.6 13,561 32,061
vT 15 2723 159.9 592.2 13,092 31,592
N
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w KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

STATISTICAL TEST RESULTS

Run Date: 4/10/2004 7:25:03 PM
Survey Unit Number: 105 Class 2
Selected Test: SIGN TEST FOR PAIRED
Test Results: Pass
Thresholds:
EMC 31,000 DCGL 12,500
DATA SUMMARY TABLE
N 30 Survey points processed and 4 matrices processed

S+= 3 Wc= 20
++*++* The survey unit has passed the SIGN TEST FOR PAIRED DATA ******

—
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Run Date: Saturday, April 10, 2004

Survey Unit Number: 106 Class: 2 Data Points: Beta  Grid Type: R

SURVEY UNIT TABLE
Surface Area
Fixed Included
Bid Rm __Surface __Equipment (sq. ft) Remarks
Main P-1 FNSEW Q1 5981 Pilot Plan Pit Area. Pit was filled w concrete.
Main P-2U CNE 1132 Sample Prep Room above susp ceiling. Susp
Main G-1 ___FCNSEW _Q10203Q4Q5Q6Q7 1033 Men's changing room off P-1 and P-2
Total Area 8146
INITIALIZATION DATA
N

Measurement Types Selected: RG, PR, PG, BI, CH

Date Range: All

Thresholds:

EMC: 31,000 DCGLw: 12,500

SURVEY UNIT TEST STATUS

Test Performed ___ Status Mtx__ Dpm/100cm?

Min/Max Pass Maximum Survey CcB 449.0

Background Fail Minimum Background W 0.0

DCGLw Pass Difference 449.0

DCGLavg Pass Average Activity 151.3

EMC Pass Average Below DCGL  151.3

Wilcoxon Rank Sum Test N/A Average Background 743.0

Sign Test for Paired Data Pass

\_
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KERR-MCGEE TECHNICAL CENTER
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 106 Building: Main
Meas. Gross Activity
\—-_Room _SFC X(f) Y(ft) Mtx Type Min SID {dpm/100cm?) Remarks Exc Res.
G-1 Q1 7.0 00 M Bl 1 2146 425.0 D1 - floor drain o]
P-1 Q1 3.0 00 M Bl 1 2011 150.0 Top, Left Handrail (o]
P-1 Q1 1.0 00 M Bl 1 2009 220 Bottom Step Cc
P-1 Q1 4.0 00 M Bl 1 2012 21.0 Top Step Cc

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

Survey Unit 106 Building: Main
Meas. Gross Activity
Room SFC X Y(®) Mx Type Min SID (dpmy100cm?) Remarks Exc__Res.
G-1 C 34 73 PL BI 1 2130 425.0
G-1 C 33 213 PL Bl 1 2129 -17.0
G-1 Cc 3.4 238 €C RG 1 2152 3710 Plaster
G-1 C 34 83 C RG 1 2153 4370 Plaster
G-1 E 14.9 30 CT BI 1 2132 3300
G-1 E 27 6.7 PL BI 1 2127 -10.0
G-1 F 20 216 CT Bl 1 2137 408.0
G-1 F 45 61 CT Bl 1 2138 355.0
G-1 F 53 274 CT BI 1 2136 332.0
G-1 F 6.0 173 CT Bl 1 2138 294.0
G-1 F 5.0 238 CT RG 1 2154 440 Tile
G-1 F 5.0 83 CT RG 1 2155 17.0 Tile
N
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KERR-MCGEE TECHNICAL CENTER

N
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room SFC  X(ft) Y(ft) Mix Type Min SID {dpm/100cm?) Remarks Exc Res.
G-1 N 5.6 43 CT BI 1 2131 330.0
G-1 N 1.9 64 PL BI 1 2126 -14.0
G-1 Q1 4.0 00 C Bl 1 2143 -2.0 sk-4
G-1 Q1 6.0 00 C Bl 1 2145 -5.0 drain
G-1 Q1 5.0 00 C Bl 1 2144 -5.0 trap
G-1 Q1 20 00 C B8l 1 2141 -14.0 sk-2
G-1 Q1 1.0 00 C Bl 1 2140 -19.0 sk-1
G-1 Q1 3.0 00 C Bl 1 2142 -44.0 sk-3
G-1 S 14 51 CT Bl 1 2133 449.0
G-1 S 6.3 37 CT Bl 1 2134 420.0
G-1 S 3.0 70 CT RG 1 2156 -73.0 Tile
G-1 w 19.3 38 CT Bl 1 2135  405.0
G-1 w 7.0 68 PL BI 1 2128 -14.0
P-1 E 451 24 CB Bl 1 1983  236.0
P-1 E 14.3 24 CB Bl 1 1981 183.0
P-1 E 60.5 24 M Bt 1 1988 -24.0 Metal Support Beam
P-1 E 29.8 24 W Bl 1 1682 -563.0
P-1 F 26.0 115 C CH 0.5 986  401.0
P-1 F 63.6 589 C RG 1 2280  302.0
P-1 F 56.6 142 C CH 0.5 1003  300.0
P-1 F 48.2 127 C RG 1 2001 267.0
P-1 F 1.9 281 C RG 1 1980  255.0
, P-1 F 63.6 127 C RG 1 2287 2350
~— P-1 F 63.6 281 C RG 1 2288 226.0
P-1 F 1.7 285 C CH 0.5 994  221.0
P-1 F 205 159 C CH 0.5 998  205.0
P-1 F 61.8 42 C CH 0.5 995 196.0
P-1 F 19.1 338 C CH 0.5 986 189.0
P-1 F 55.2 180 C CH 0.5 992 164.0
P-1 F 63.6 435 C RG 1 2289 163.0
P-1 F 17.3 165 C CH 0.5 997 161.0
P-1 F 45.5 379 C CH 0.5 990 161.0
P-1 F 1.9 127 C RG 1 1989 161.0
P-1 F 55.5 345 C CH 0.5 991 148.0
P-1 F 482 589 C RG 1 2004  147.0
P-1 F 17.3 127 C RG 1 1993 1470
P-1 F 319 444 C CH 0.5 1000 145.0
P-1 F 34.0 502 C CH 05 993 145.0
P-1 F 26.0 175 C CH 05 983 145.0
P-1 F 457 1773 C CH 0.5 984 1420
P-1 F 16.3 270 C CH 05 999 136.0
P-1 F 452 260 C CH 05 989 126.0
P-1 F 1.9 435 C RG 1 1991 125.0
P-1 F 328 689 C RG 1 2000 121.0
P-1 F 1.9 589 C RG 1 1992 118.0
P-1 F 328 412 C CH 0.5 1001 111.0
P-1 F 201 297 C CH 05 985  107.0
P-1 F 17.3 589 C RG 1 1996 106.0
P-1 F 328 127 C RG 1 1997 97.0
P-1 F 173 281 C RG 1 1994 97.0
P-1 F 17.3 435 C RG 1 1895 92.0
P-1 F 48.2 435 C RG 1 2003 82.0
P-1 F 30.6 311 ¢ CH 0.5 987 82.0
—
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Room SFC
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X (ft)

30.0
32.8
328
48.2
17.3
48.2

1.9
32.8

20
25.0
55.8
59.2
71.3
40.4

9.6
43.8
12.9
28.3

1.7
228
12.2

1.7

1.7
12.2
228
12.2
228
15.1

1.3

4.5
29.8
256
17.0

Threshold Comparison Test Report - Buildings

Y (ft)
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DECOMMISSIONING PROJECT

Mtx
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Meas.
Type

CH
RG
RG
RG
Bl
Bl
Bl
Bl
Bl
RG
RG
B!
RG
RG
RG
Bl
Bl
Bl
RG
RG
RG
RG
RG
RG
RG
RG
RG
RG
Bl
RG
Bi
RG
RG

Gross Activity

Min SID (dom/100cm®) Remarks
05 988 63.0
1 1999 29.0
1 1998 19.0
1 2002 -26.0
1 1985  241.0
1 1987  197.0
1 1984  191.0
1 1986  176.0
1 2010 -73.0 Bottom Right Handrail
1 2283  449.0
1 2285 426.0
1 2008 410.0
1 2286  402.0
1 2284 3750
1 2282  339.0
1 2007 3320
1 2005  323.0
1 2006  275.0
1 1193 -3.0
1 1199 -30.0
1 1196 -49.0
1 2124 -62.0
1 1192 -72.0
1 1194 -77.0
1 1198 -85.0
1 1195 -88.0
1 1197 -93.0
1 2261  420.0
1 1638 371.0
1 2264  330.0
1 1639  323.0
1 2260  307.0
1 2257 3200
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Summary of Background Data and Thresholds Used in this Analysis

Measurement Type: BK DCGL: 12500 EMC: 31,000
Matrix Number of  Average Sigma Background DCGLw EMC
Data Background Threshold Threshold Threshold
Points (Thbk) (Td) (Te)
(dpm/100cm?) (dpm/100cm?)  (dpm/100cm?) (dpm/100cm?®)  (dpm/100cm?)

c 15 543.3 179.4 902.1 13,402 31,902
cB 15 1,471.3 162.9 1,797.1 14,297 32,797
cT 15 537.5 62.0 661.6 13,162 31,662
M 0 0.0 0.0 0.0 12,500 31,000
PL 15 420.0 320.3 1,060.6 13,561 32,061
w 0 0.0 0.0 0.0 12,500 31,000
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

STATISTICAL TEST RESULTS

Run Date: 4/10/2004 7:26:10 PM
Survey Unit Number. 106 Class 2
Selected Test: SIGN TEST FOR PAIRED
Test Results: Pass
Thresholds:

EMC 31,000 DCGL 12,500
DATA SUMMARY TABLE

43 Survey points processed and 4 matrices processed

S+= 43 Wec= 27

****** The survey unit has passed the SIGN TEST FOR PAIRED DATA ******
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KERR-MCGEE TECHNICAL CENTER

DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Run Date: Saturday, April 10, 2004

Survey Unit Number: 107  Class: 1 Data Points: Beta  Grid Type: R
SURVEY UNIT TABLE
Surface Area
Fixed Included
Bld __Rm __Surface _ Equipment (sq. ) Remarks
Main P-2L _FNE Q1020304Q50Q60Q8 1230 Sample Prep Room up to susp. Ceiling.. Has
Total Area 1230

INITIALIZATION DATA

Measurement Types Selected: RG, PR, PG, Bl, CH

Date Range: All
N 9
Thresholds:
EMC: 31,000 DCGLw: 12,500
SURVEY UNIT TEST STATUS
Test Performed Status Mix Dpm/100cm?
Min/Max Pass Maximum Survey [ 991.0
Background Fail Minimum Background W 0.0
DCGLw Pass Difference 991.0
DCGLavg Pass Average Activity 150.3
EMC Pass Average Below DCGL  150.3
Wilcoxon Rank Sum Test N/A Average Background 832.0

Sign Test for Paired Data Pass

\—
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KERR-MCGEE TECHNICAL CENTER
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 107 Building: Main
Meas. Gross Activity
Room SFC _ X(ft) Y () Mix Type Min SID {dpmv100em?) Remarks Exc_Res.
P-2L E a3 22 M RG 1 2076 27.0 Power Panel o]
\_ P2 F 234 116 C PR 1 2148 991.0 MicroR @ bkg -9 C
P-2L F 15.0 50 M BI 1 1174 97.0 Floor Drain Cc
P-2L F 2.8 137 W RG 1 2102 30 Top of Rotap Shaker C
P-2L Q1 20 00 M Bl 1 2107 118.0 Bottom Drawer, C
P-2L Q1 5.0 00 MBI 1 2109 62.0 Cabinet, Top Shelf, C
P-2L Qt 30 00 M BI 1 2108 51.0 Cabinet, Bottom C
P-2L Q2 1.0 00 M Bl 1 2110 104.0 South Side Cc
P-2L Q2 20 00 M Bl 1 2111 58.0 North Side C
P-2L Q2 1.0 00 M Bl 1 1108 10.0 Top, Center C
P-2L Q3 20 00 M BI 1 2113 43.0 West, Outside Wall C
P-2L Q4 3.0 00 M Bl 1 2116 318.0 Motor, Top Cc
P-2L Qs 1.0 00 M BI 1 2117 94.0 Casing Below Motor C
P-2L Q6 20 00 M BI 1 2120 68.0 Motor Housing Cc
P-2L Q6 1.0 00 M BI 1 2119 220 Rotap Face - East Cc

—

THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND

EMC SCREENING TESTS:
Survey Unit 107 Building: Main
Meas. Gross Activity
Room SFC X(f) Y(f) Mix Type Min SiD {dpm/100cm?) Remarks Exc Res.
P-2L E 298 22 CB RG 1 2081 326.0
P-2L E 16.5 22 CB RG 1 207¢ 3160
P-2L E 23.2 22 CB RG 1 2080  306.0
P-2L E 23.1 35 CB CH 0.5 1020  306.0
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e DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity

Room _ SFC X(ft) Y(f) Mix Type Min SID (dpm/100cm?) Remarks Exc_Res.
P-2L E 7.0 41 CB CH 0.5 1019  306.0
P-2L E 15.1 51 CB BI 1 1161 212.0 Painted
P-2L E 9.8 22 CB RG 1 2078  205.0 Exhaust Filter (Paper)
P-2L E 273 24 CB Bl 1 1112 188.0 Painted
P-2L E 25.7 51 MBI 1 1162 -82.0 Metal Elec. Box,
P-2L F 233 112 C Bl 1 110 7110 Not Painted
P-2L F 20.3 171 C BI 1 1111 588.0 Painted
P-2L F 10.8 228 C CH 0.5 1025  413.0
P-2L F 16.1 203 C RG 1 2096 3320
P-2L F 2.8 270 C RG 1 2088 296.0
P-2L F 16.1 71 C RG 1 2094 2730
P-2L F 228 203 C RG 1 2100 260.0
P-2L F 21.7 263 C CH 0.5 1026 2320
P-2L F 9.4 203 C RG 1 2092 2150
P-2L F 228 137 C RG 1 2099  202.0
P-2L F 16.1 04 C RG 1 2093  200.0
P-2L F 228 270 C RG 1 2101 200.0
P-2L F 9.4 137 C RG 1 2091 200.0
P-2L F 19.9 49 C CH 0.5 1023 1920
P-2L F 9.4 71 C RG 1 2090  188.0
P-2L F 228 71 € RG 1 2098  186.0
P-2L F 16.1 137 C RG 1 2095 186.0
P-2L F 28 203 C RG 1 2087 176.0

_ P-2L F 228 04 C RG 1 2097 174.0
P-2L F 220 01 C CH 0.5 1027 173.0 In Doorway
P-2L F 21.8 151 C Bl 1 1105 164.0 Painted
P-2L F 28 71 C RG 1 2086 161.0
P-2L F 9.4 04 C RG 1 2089 144.0
P-2L F 2.8 04 C RG 1 2085 137.0
P-2L F 11.2 257 C BI 1 1168 113.0 Painted
P-2L F 6.1 119 C CH 0.5 1024 111.0
P-2L F 21.8 46 C Bl 1 1104 108.0 Painted
P-2L F 11.2 151 C Bl 1 1167 99.0 Painted
P-2L F 16.1 270 CT RG 1 2104 96.0 Top of N. Counter
P-2L F 0.7 257 C Bl 1 1165 92.0 Painted
P-2L F 21.8 257 C Bl 1 1106 92.0 Painted
P-2L F 0.7 161 C Bl 1 1164 82.0 Painted
P-2L F 9.4 270 CT RG 1 2103 56.0 Top of N. Counter
P-2L F 0.7 46 C BI 1 1163 14.0 Painted
P-2L F 11.2 46 C BI 1 1166 -5.0 Painted
P-2L F 16.6 278 C Bl 1 2150 -12.0 Below Cabinets
P-2L N 184 25 CB PR 1 2149 4220 North Wall
P-2L N 21.1 34 CB CH 0.5 1022 3940
P-2L N 18.0 30 cB BI 1 1107  345.0 Not Painted
P-2L N 14 42 CB CH 0.5 1021 313.0
P-2L N 16.1 34 CB RG 1 2084 311.0
P-2L N 4.6 51 CB Bl 1 1160  280.0 Painted
P-2L N 16.9 45 CB BI 1 1109  265.0 Not Painted
P-2L N 28 34 CB RG 1 2082 263.0
P-2L N 9.4 34 CB RG 1 2083 229.0
P-2L N 28 34 M RG 1 2077 -46.0 Steel Door, North
P-2L N 0.7 60 G Bl 1 1156 -118.0 Window, Above Bench
P-2L N 0.7 60 G Bl 1 1157 -120.0 Window, Above Bench
P-2L N 21.8 60 M Bl 1 1159  -1320 Door, Metal, 1
P-2L N 1.2 60 G Bl 1 1158 -140.0 Window, Above Bench
P-2L N 14.6 0.3 CB BI 1 2151 -158.0 Below Cabinets

o

KERR-MCGEE TECHNICAL CENTER

Kerr-McGee Technical Center Decommissioning Project
Final Status Survey Report-Indoor Survey Units

160

Revision: 0
April 2004
APPENDIX 3



KERR-MCGEE TECHNICAL CENTER

~ DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room __SFC X(f)y Y(ft) Mix Type Min SID (dpmv100em?) Remarks Exc Res.
P-2L Q1 4.0 00 CT BI 1 2106 340 Top
P-2L Q1 1.0 00 CT Bl 1 2105 31.0 Top
P-2L Q1 1.0 0.0 M Bl 1 1172 -58.0 ROTAP
P-2L Q3 1.0 00 M BI 1 2112 -7.0 East, Inside Wall
P-2L Q3 1.0 00 M Bl 1 1169 -85.0 Painted Bottom Gear
P-2L Q4 1.0 00 M B! 1 2114 -2.0 Chain Guard, South
P-2L Q4 2.0 00 M Bl 1 2115 5.0 Inside Wall, South
P-2L Q4 1.0 0.0 M BI 1 1170 -22.0 Painted, S. Front
P-2L Qs 2.0 0.0 M BI 1 2118 -2.0 Face - East
P-2L Q5 1.0 0.0 M Bl 1 1171 -82.0 Painted, NW Comer of
P-2L Qé 1.0 00 CT Bl 1 1173 220 Center Bench on
N2
—
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\_ KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Summary of Background Data and Thresholds Used in this Analysis

Measurement Type: BK DCGL: 12500 EMC: 31,000
Matrix Numberof  Average Sigma Background DCGLw EMC
Data Background Threshold Threshold Threshold
Points (Thk) (Td) (Te)
(dpm/100cm’?) (dpm/100cm?®)  (dpm/100cm?)  (dpm/100cm?)  (dpm/100cm?)

C 15 543.3 179.4 902.1 13,402 31,902

CB 15 1,471.3 162.9 1,797.1 14,297 32,797

CTP 15 481.3 347.7 1,176.8 13,677 32,177

N G 0 0.0 0.0 0.0 12,500 31,000

M 0 0.0 0.0 0.0 12,500 31,000

w 0 0.0 0.0 0.0 12,500 31,000

AN
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

STATISTICAL TEST RESULTS

Run Date: 4/10/2004 7:27:06 PM
Survey Unit Number: 107 Class 1

Selected Test: SIGN TEST FOR PAIRED
Test Results: Pass

Thresholds:

EMC 31,000 DCGL 12,500

DATA SUMMARY TABLE

29 Survey points processed and 5 matrices processed

S+= 29 Wc= 1s

****** The survey unit has passed the SIGN TEST FOR PAIRED DATA ******

—
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w KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Run Date: Saturday, April 10, 2004
Survey Unit Number: 108 Class: 2 Data Points: Beta  Grid Type: R

SURVEY UNIT TABLE
Surface Area
Fixed Included
Bld  Rm Surface __Equipment (sq. fi) Remarks
Storage S-1 FCNSEW Q0 3952
Total Area 3952
INITIALIZATION DATA

Measurement Types Selected: RG, PR, PG, Bl, CH
- Date Range: All

Thresholds:
EMC: 31,000 DCGLw: 12,500

SURVEY UNIT TEST STATUS

Test Performed _ Status Mix _ Dpm/100cm?®
Min/Max Pass Maximum Survey CB 615.0
Background Fail Minimum Background M 0.0
DCGLw Pass Difference 615.0
DCGLavg Pass Average Activity 2744

EMC Pass Average Below DCGL 2744

Wilcoxon Rank Sum Test N/A Average Background 1,007.3

Sign Test for Paired Data Pass

—
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KERR-MCGEE TECHNICAL CENTER
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 108 Building: Storage
Meas. Gross Activity
\— _Room _ SFC X(f) Y(@#) Mix Type Min SID __(dpm/100cm?) Remarks Exc_ Res.

S-1 C 333 198 F RG 1 1286 58.0 (o]
§-1 C 333 82 F RG 1 1285 55.0 ]
S-1 C 9.9 198 F RG 1 1282 29.0 Cc
S-1 C 216 82 F RG 1 1283 15.0 Cc
S-1 C 9.9 82 F RG 1 1281 10.0 C
S-1 Qo 4.0 00 M BI 1 1315 91.0 Light C
S-1 Qo 1.0 00 M BI 1 1311 19.0 Vent Duct - West Cc

THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND

EMC SCREENING TESTS:
Survey Unit 108 Building: Storage
Meas. Gross Activity
Room SFC  X(ft) Y (ft) Mtx Type Min SID {dpm/100cm?) Remarks Exc Res.
S-1 Cc 216 198 F RG 1 1284 -7.0
S$-1 E 3.0 45 CB CH 0.5 1004 578.0
S-1 E 21.0 45 CB CH 0.5 1005 505.0
S-1 E 26.3 64 CB RG 1 1289 371.0
S-1 E 14.7 64 CB RG 1 1288  349.0
S-1 E 3.0 64 CB RG 1 1287 347.0
S-1 F 30.8 200 CB CH 0.5 1017 376.0
S-1 F 6.8 225 CB CH 0.5 1013 346.0
S-1 F 7.7 77 CB CH 0.5 1012 335.0
—
Kerr-McGee Technical Center Decommissioning Project Revision: 0
Final Status Survey Report-Indoor Survey Units April 2004

165 APPENDIX 3



U KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Meas. Gross Activity

Room SFC__ X(f) Y (fth Mtx Type Min SID {dpm/100cm?) Remarks Exc Res.
S-1 F 333 250 C RG 1 1268 285.0
S-1 F 216 17 C RG 1 1293 200.0
S$-1 F 333 1.7 C RG 1 1286 197.0
S-1 F 9.9 17 C RG 1 1290 191.0
$1 F 333 133 C RG 1 1297 181.0
S-1 F 216 250 C RG 1 1295 174.0
S-1 F 216 133 C RG 1 1294 164.0
S-1 F 343 014 CB CH 0.5 1018 140.0 In Doorway
S-1 F 9.9 250 C RG 1 1292 140.0
S-1 F 9.9 133 C RG 1 1291 135.0
S-1 F 29.0 58 CB CH 0.5 1016 99.0
S-1 N 258 45 CB CH 0.5 1011 615.0
S-1 N 31 48 CB CH 0.5 1010 531.0
S-1 N 333 87 CB RG 1 1301 390.0
S-1 N 216 87 CB RG 1 1300 374.0
S-1 N 9.9 87 CB RG 1 1289  320.0
S-1 Qo 20 00 M BI 1 1312 -8.0 Vent Duct - Center
S-1 Qo 6.0 00 M Bl 1 1314 -31.0 South Man-Door
S-1 Qo 5.0 00 M Bl 1 1313 -73.0 Air Blower - Vent
§-1 S 53 100 CB RG 1 1302  487.0
S-1 S 258 43 CB CH 0.5 1007  486.0
S-1 S 35 45 CB CH 0.5 1006  457.0
S-1 S 16.9 100 CB RG 1 1303 396.0

~—s1 S 286 100 CB RG 1 1304  357.0
S-1 w 3.0 45 CB CH 0.5 1008 697.0
S-1 w 23.0 48 CB CH 05 1009  556.0
§-1 w 17 18 CB RG 1 1305 460.0
S-1 w 1.7 135 CB RG 1 1306 410.0
S-1 w 133 18 CB RG 1 1307 4000
81 w 25.0 18 CB RG 1 1309 384.0
S-1 w 133 135 CB RG 1 1308 350.0
S-1 w 25.0 135 CB RG 1 1310 332.0

—
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U KERR-MCGEE TECHNICAL CENTER

Threshold Comparison Test Report -

Summary of Background Data and Thresholds Used in this Analysis

Measurement Type: BK DCGL: 12500 EMC: 31,000
Matrix Number of  Average Sigma Background DCGLw EMC
Data Background Threshold Threshold Threshold
Points (Tbk) (Td) (Te)
(dpm/100cm?) (dpm/100cm?®)  (dpm/100cm®)  (dpm/100cm®)  (dpm/100cm?)

c 15 543.3 179.4 902.1 13,402 31,802

CB 15 1.471.3 162.9 1,797.1 14,297 32,797

~ F 0 0.0 0.0 0.0 12,500 31,000

M 0 0.0 0.0 0.0 12,500 31,000

—
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U KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

STATISTICAL TEST RESULTS

Run Date: 4/10/2004 7:27:56 PM
Survey Unit Number: 108 Class 2
Selected Test: SIGN TEST FOR PAIRED
Test Results: Pass
Thresholds:
EMC 31,000 DCGL 12,500
DATA SUMMARY TABLE
e 30 Survey points processed and 3 matrices processed

S+= 30 Wc= 20

****+** The survey unit has passed the SIGN TEST FOR PAIRED DATA ******

—
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Run Date: Saturday, April 10, 2004
Survey Unit Number: 109  Class: 2 Data Points: Beta  Grid Type: R

SURVEY UNIT TABLE
Surface Area
Fixed Included
Bld Rm Surface _ Equipment {sq. ) Remarks
TSSL___T-1 __ FCNSEW Q107 2298 __ Exposure Lab
Total Area 2298
INITIALIZATION DATA

NG Measurement Types Selected: RG, PR, PG, BI, CH
Date Range: All

Thresholds:
EMC: 31,000 DCGLw: 12,500

SURVEY UNIT TEST STATUS

Test Performed  Status Mtx  Dpm/100cm?
Min/Max Pass Maximum Survey vT 254.0
Background Fail Minimum Background GB -139.0
DCGLw Pass Difference 393.0
DCGLavg Pass Average Activity -12.6

EMC Pass Average Below DCGL  -12.6

Wilcoxon Rank Sum Test N/A Average Background 346.5

Sign Test for Paired Data Pass

—
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KERR-MCGEE TECHNICAL CENTER

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 Building: TSSL
Meas. Gross Activity
N\ _Room SFC_ X(f) Y({(f) Mix Type  Min SiD (dom00em?) _ Remarks Exc Res.

T-1 C 13.8 142 F Bl 1 2044 39.0 Cc
T-1 C 19.3 53 F Bl 1 2045 29.0 C
T-1 Cc 19.3 142 F Bl 1 2046 27.0 Cc
T-1 C 13.8 53 F Bl 1 2043 120 Cc
T-1 C 3.8 206 F RG 1 2023 3.0 Cc
T-1 Q1 4.0 00 M CH 05 856 18.0 sink C
T-1 Q1 3.0 00 M CH 0.5 955 7.0 sink C
T-1 Q7 20 00 M BI 1 2074 19.0 Top of Light C

—

THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND

EMC SCREENING TESTS:
Survey Unit Building: TSSL
Meas. Gross Activity

Room _SFC X(f) Y(® Mix Type Min SID {dpmv100cm?) Remarks Exc Res.
T-1 (od 12.8 28 F RG 1 2022 -39.0

T-1 E 13.6 50 GB CH 0.5 959 0.0

T-1 E 6.6 49 GB CH 0.5 958 0.0

T-1 E 10.9 80 GB BI 1 2050 -15.0

T-1 E 2.0 9.0 GB BI 1 2048 -36.0

T-1 E 2.0 40 GB Bl 1 2047 -38.0

T-1 E 7.1 83 GB RG 1 2033 -39.0

T-1 E 16.0 83 GB RG 1 2034 -46.0
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KERR-MCGEE TECHNICAL CENTER

—
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room _SFC X(f) Y(f) Mix Type Min SID {dpm/100cm?) Remarks Exc Res.
T-1 E 10.9 40 GB BI 1 2049 -60.0
T-1 E 249 83 GB RG 1 2035 -67.0
T-1 F 19.3 30 VI CH 0.5 982 2540 In Doorway
T-1 F 9.3 2314 VI CH 05 980 85.0
T-1 F 4.9 85 VT BI 1 2064 38.0
T-1 F 10.1 40 VI CH 05 978 33.0
T-1 F 19.3 173 VT Bl 1 2068 29.0
T-1 F 18.8 206 VT RG 1 2021 26.0
T-1 F 18.8 117 VT RG 1 2018 17.0
T-1 F 0.9 28 VT RG 1 2013 10.0
T-1 F 9.8 206 VT RG 1 2020 5.0
T-1 F 138 17.3 VT Bl 1 2066 5.0
T-1 F 138 85 VT Bl 1 2065 0.0
T-1 F 14.0 198 VI CH 0.5 981 0.0
T-1 F 23 141 VT CH 0.5 979 0.0
T-1 F 9.8 117 VT RG 1 2017 -2.0
T-1 F 18.8 28 VT RG 1 2015 -5.0
T-1 F 0.9 206 VT RG 1 2019 -15.0
T1 F 4.9 173 MBI 1 2069 -15.0
T-1 F 9.8 28 VT RG 1 2014 -21.0
T-1 F 0.9 117 VT RG 1 2016 -31.0
T-1 N 33 48 GB CH 0.5 964 33.0
T-1 N 14.9 46 GB CH 0.5 965 0.0
e T N 13.8 6.8 GB BI 1 2052 -29.0
T-1 N 49 6.8 GB B! 1 2051 -29.0
T-1 N 18.3 68 GB Bi 1 2053 -32.0
T-1 N 0.9 18 M RG 1 2024 -32.0 Fell on Q1, South
T1 N 0.9 107 M RG 1 2027 -43.0 Support Beam
T-1 N 9.8 18 M RG 1 2025 -48.0 Fell on Q1, South
T-1 N 18.8 107 M RG 1 2029 -51.0 Support Beam
T-1 N 18.8 18 M RG 1 2026 -58.0 Door
T-1 N 9.8 107 M RG 1 2028 -89.0 Support Beam
T-1 Qi 20 00 M CH 05 954 0.0 sink
T-1 Q1 1.0 00 M CH 0.5 953 0.0 sink
T-1 (o)) 7.0 oo M Bl 1 2042 5.0 Sink Bottom
T-1 Q1 3.0 00 M Bl 1 2072 -7.0 Top Drawer, East End
T-1 Q1 20 0.0 CTP BI 1 2071 -27.0 Center of Counter Top
T-1 Q1 6.0 00 M Bl 1 2041 -27.0 Middle Cabinet,
T-1 (a]] 5.0 0.0 M BI 1 2040 -29.0 Top Drawer, East
T-1 Q1 4.0 00 CT Bl 1 2039 -32.0 East End, Top
T-1 Q1 1.0 00 M BI 1 2070 -67.0 Sink
T-1 Q7 1.0 0.0 M BI 1 2073 -26.0 Building Support Beam
T-1 Q7 3.0 00 M Bl 1 2075 -36.0 Top of Air Duct
T-1 S 14.2 27 GB CH 0.5 961 0.0
T1 S 48 30 GB CH 0.5 860 0.0
T-1 S 4.9 93 GB BI 1 2055 -5.0
e
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N
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room SFC  X(ft) Y(f) Mix Type Min SIb {dpm/100cm?)
T s 193 90 GB B 1 2059  -15.0
T S 138 90 GB BI 1 2057  -17.0
T s 96 62 GB RG 1 2031 360
T-1 S 49 04 GB BI 1 2054 410
T-1 s 138 04 GB B8 1 2056  -50.0
T-1 s 25 04 GB BI 1 2058 530
T-1 s 184 62 GB RG 1 2032 620
T-1 s 07 62 W RG 1 2030 -1350  Door
T-1 W 153 23 GB CH 0.5 %63 150
T-1 w 33 33 GB CH 0.5 62 0.0
T-1 w 85 39 GB B 1 2060 5.0
T-1 W 173 90 GB BI 1 2063  -10.0
T-1 W 173 39 GB BI 1 2062  -14.0
T-1 w 85 90 GB BI 1 2061  -320
T-1 W 117 79 GB RG 1 2037 340
T-1 w 28 79 GB RG 1 2036 410
T-1 W 206 79 GB RG 1 2038 510
N
—
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" KERR-MCGEE TECHNICAL CENTER

Threshold Comparison Test Report -

Summary of Background Data and Thresholds Used in this Analysis

Measurement Type: BK DCGL: 12500 EMC: 31,000
Matrix Number of  Average Sigma Background DCGLw EMC
Data Background Threshold Threshold Threshold
Points (Thk) (Td) (Te)
(dpm/100cm?) {dpm/100cm?) (dpm/100cm?) (dpm/100cm?) (dpm/100cm?)
cT 15 537.5 62.0 661.6 13,162 31,662
CTP 15 481.3 347.7 1,176.8 13,677 32,177
F 0 0.0 0.0 0.0 12,500 31,000
GB 15 94.9 190.1 475.0 12,975 31,475
M 0 0.0 0.0 0.0 12,500 31,000
vT 15 272.3 159.8 5922 13,092 31,592
w 0 0.0 0.0 0.0 12,500 31,000
e
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

STATISTICAL TEST RESULTS

Run Date: 4/10/2004 7:28:49 PM
Survey Unit Number: 109 Class 2

Selected Test: SIGN TEST FOR PAIRED
Test Results: Pass

Thresholds:

EMC 31,000 DCGL 12,500

DATA SUMMARY TABLE

N\ 26 Survey points processed and 5 matrices processed

S+= 2 Wec= 17

****** The survey unit has passed the SIGN TEST FOR PAIRED DATA ******

N
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" KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Run Date: Saturday, April 10, 2004
Survey Unit Number: 110  Class: 1 Data Points: Beta Grid Type: R

SURVEY UNIT TABLE
Surface Area
Fixed Included
Bld Rm Surface __ Equipment (sq. fi) Remarks
_Main __ E-28 FCNSEW _Q0Q1Q2 2148 Drop Ceiling
Total Area 2148

INITIALIZATION DATA

Measurement Types Selected: RG, PR, PG, Bl, CH

Date Range: All
N 9
Thresholds:
EMC: 31,000 DCGLw: 12,500
SURVEY UNIT TEST STATUS
Test Performed Status Mix Dpm/100cm?
Min/Max Pass Maximum Survey M 669.0
Background Fail Minimum Background  GB -139.0
DCGLw Pass Difference 808.0
DCGLavg Pass Average Activity 67.1
EMC Pass Average Below DCGL  67.1
Wilcoxon Rank Sum Test N/A Average Background §78.8

Sign Test for Paired Data Pass

—
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KERR-MCGEE TECHNICAL CENTER
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 110 Building: Main
Meas. Gross Activity
._Room _SFC X(#) Y(R) Mix Type Min SID {dpm/100em?) Remarks Exc Res.
E-28 Qo 6.0 00 M BI 1 1800 181.0 W. Exhaust Vent, C
E-28 Qo 13.0 00 MBI 1 1902 137.0 N. Central Light, Top C
E-28 Qo 17.0 00 MBI 1 1903 113.0 N.E. Light, Top C
\_ E-28 Qo 18.0 00 P Bl 1 1908 104.0 N.E. Light, Bottom C
E-28 Qo 22.0 00 P BI 1 1909 89.0 S.E. Light, Bottom c
E-28 Qo 21.0 00 M BI 1 1904 84.0 S.E. Light, Top c
E-28 Qo 14.0 00 P Bl 1 1907 82.0 N. Central Light, C
E-28 Qo 3.0 00 MBI 1 1898 50.0 Light Fixture, Top Cc
E-28 Qo 4.0 00 P BI 1 1905 50.0 Light Fixture, Bottom C
E-28 Qo 9.0 00 M BI 1 1901 21.0 S. Central Light, Top C
E-28 Q1 4.0 00 M CH 0.5 232 669.0 At the drain (o]
E-28 Q1 1.0 00 M CH 05 229 486.0 Cc
E-28 Q1 3.0 00 M CH 0.5 231 98.0 C
E-28 Q1 20 00 M CH 0.5 230 250 Cc
E-28 Q1 6.0 00 M BI 1 1915 24.0 inside, Cabinet, C
E-28 Q2 20 00 M BI 1 1917 77.0 S. Middle Drawer Cc
E-28 Q2 1.0 00 M B! 1 1916 54.0 S.E. Drawer o]
E-28 Q2 30 00 M Bl 1 1918 10.0 S.W. Drawer C

THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND

EMC SCREENING TESTS:
Survey Unit 110 Building: Main
Meas. Gross Activity
Room _SFC  X(ft) Y(ft) Mix Type Min SID __(dpm/100cm?) Remarks Exc_Res.
E-28 o] 21 57 M RG 1 1866 -7.0
E-28 C 279 143 M RG 1 1873 -10.0
E-28 (o] 18.3 143 M RG 1 1871 -15.0
E-28 (o] 10.7 143 M RG 1 1869 -27.0
E-28 (o] 18.3 57 M RG 1 1870 -29.0
E-28 (o} 21 143 M RG 1 1867 -31.0
\— E-28 C 10.7 57 M RG 1 1868 -36.0
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KERR-MCGEE TECHNICAL CENTER

DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Buildings
Meas. Gross Activity
Room__ SFC X Y@ Mix Type Min SID (dpm/100em?) Remarks Exc Res.
E-28 C 279 57 M RG 1 1872 -96.0
E-28 E 2.2 34 GB CH 0.5 233 0.0
E-28 E 14.5 34 GB CH 0.5 234 0.0
E-28 E 26 65 GB RG 1 1684 -41.0
E-28 E 1.2 65 M RG 1 1876 -£2.0 On E. Door Frame
E-28 F 44 40 VT CH 05 244 82.0
E-28 F 19.3 132 VT RG 1 1863 72.0
E-28 F 30.0 50 VI CH 0.5 249 51.0 In E Doorway
E-28 F 233 93 VI CH 0.5 241 440
E-28 F 27.9 132 VI RG 1 1865 19.0
E-28 F 78 114 VT CH 0.5 242 19.0
E-28 F 10.7 132 VT RG 1 1861 15.0
E-28 F 21 132 VI RG 1 1859 14.0
E-28 F 19.3 46 VI RG 1 1862 5.0
E-28 F 221 41 VT CH 0.5 245 0.0
E-28 F 0.1 80 VI CH 0.5 248 0.0 In W Doorway
E-28 F 27.9 46 VT RG 1 1864 -15.0
E-28 F 10.7 46 VT RG 1 1860 -29.0
E-28 F 2.1 46 VT RG 1 1858 -48.0
E-28 N 21 60 GB RG 1 1878 89.0
E-28 N 19.3 6.0 GB RG 1 1880 46.0
E-28 N 10.7 60 GB RG 1 1879 34.0
E-28 N 1.0 39 GB CH 0.5 239 28.0 Brick outside wall
E-28 N 26.8 42 GB CH 05 240 0.0 Brick outside wall
E-28 N 27.9 6.0 GB RG 1 1881 -12.0
E-28 Qo 19.0 0.0 CT Bl 1 1894 3710 N.E., Top
E-28 Qo 16.0 0.0 CT BI 1 1893 354.0 N. Central, Bottom
E-28 Qo 2.0 00 CT Bl 1 1887 326.0 N.W. Comer, Bottom
E-28 Qo 20.0 00 CT B 1 1895 313.0 N.E.. Bottom
E-28 Qo 15.0 00 CT BI 1 1892 296.0 N. Central, Top
E-28 Qo 23.0 00 CT BI 1 1896  289.0 S.E., Top
E-28 Qo 7.0 00 CT Bl 1 1888  243.0 SW, Top
E-28 Qo 24.0 00 CT Bl 1 1897 2340 S.E., Bottom
E-28 Qo 11.0 00 CT BI 1 1890 229.0 S. Central, Top
E-28 Qo 10 00 CT BiI 1 1886 227.0 N.W. Corner, Top
E-28 Qo 8.0 00 CT BI 1 1888  207.0 S.W., Bottom
E-28 Qo 12.0 00 CT Bl 1 1891 205.0 S. Central, Bottom
E-28 Qo 10.0 00 P BI 1 1906 -36.0 S. Central Light,
E-28 Qo 5.0 00 M BI 1 1899 -68.0 W. Exhaust Vent, Top
E-28 Q1 5.0 00 CT 8l 1 1914 -16.0 Drain Area
E-28 Q1 4.0 00 CT PR 1 1913 -16.0 Sink, Bottom
E-28 Q1 3.0 00 CT PR 1 1912 -16.0 Sink, Back
E-28 Q1 2.0 00 CT PR 1 1911 -32.0 Sink, West Inside
E-28 Q1 1.0 00 CT PR 1 1810 -32.0 Sink, East Inside
E-28 Q2 5.0 00 CT BI 1 1920 206.0 Top, N. Center
E-28 Q2 4.0 00 CT BI 1 1919  204.0 Top, S.E. Corner
E-28 S 9.8 38 GB CH 0.5 235 0.0
E-28 s 254 38 GB CH 05 236 0.0
E-28 S 10.7 45 GB RG 1 1882 -89.0
E-28 S 27.9 45 M RG 1 1875 -96.0 On Back of South
E-28 S 193 45 GB RG 1 1883 -97.0
E-28 S 21 45 M RG 1 1874 -104.0 On South Door
E-28 w 14.0 41 GB CH 0.5 238 0.0
E-28 w 24 39 GB CH 0.5 237 0.0
E-28 w 13.2 65 GB RG 1 1885 -21.0
E-28 w 46 65 G RG 1 1877 -60.0
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

Summary of Background Data and Thresholds Used in this Analysis

Measurement Type: BK DCGL: 12500 EMC: 31,000
Matrix Number of  Average Sigma Background DCGLw EMC
Data Background Threshold Threshold Threshold
Points (Thk) (Td) (Te)
(dpm/100cm?) (dpm/100cm?) (dpm/100cm?) (dpm/100cm?) (dpm/100cm?)
CTP 15 481.3 347.7 1,176.8 13,677 32,177
CcTX 25 1,116 2393 1,590.1 14,090 32,590
G 0 0.0 0.0 0.0 12,500 31,000
GB 15 94.9 190.1 475.0 12,975 31,475
M 0.0 0.0 0.0 12,500 31,000
P 0.0 0.0 0.0 12,500 31,000
VT 15 272.3 159.9 592.2 13,092 31,592
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" KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Buildings

STATISTICAL TEST RESULTS

Run Date: 4/10/2004 7:29:45 PM
Survey Unit Number: 110 Class 1
Selected Test: SIGN TEST FOR PAIRED
Test Results: Pass
Thresholds:

EMC 31,000 DCGL 12,500
DATA SUMMARY TABLE

28 Survey points processed and 4 matrices processed

\/‘
S+= 28 We= 18
****** The survey unit has passed the SIGN TEST FOR PAIRED DATA ******
\\_/'
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APPENDIX 4
Scan Data Summary

AN
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Appendix 4
Scan Data Summary — KMTC FSSR Indoor
Net £ High Max Net £ Av B Low Amb. Bkgr Net Gamma High Net Gamma High Av | Gamma Low Bkgr
1SU Room # (cpm) (cpm) {cpm) Max (cpm) (cpm) {cpm)
100 C-13 95 45 205
C-13a 85 -15 215
C-17 133 103 187
C-19 386 66 214
E-12 174 114 166
E-14 311 61 189
101 C-29a 189 83 252
C-29b 217 82 228
C-33 56 31 294
102 C-39 138 78 222
E-22 180 120 180
E-30 137 87 238
103 C1 206 56 194
C-1a 177 77 223
E-2 199 79 181
E-8 215 95 185
E-10 395 320 180
104 C-21 103 3 222
Cc-23 83 3 177
C-25 180 100 150
C-27 286 156 194
105 F-284 227 107 173
F-4a 127 47 173
F-12 187 87 213
106 G-1 263 112 368
P-1 260 200 200
P-2U 217 112 178
107 P-2L 723 125 178 Gamma scans for ceiling only in rooms S-1 and T-1
108 S-1 273 173 252 -569 -969 5869
109 T-1 158 108 192 184 -16 3316
110 E-28 170 70 180
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NEXTEP Technical Memorandum 04-01

Kerr-McGee Technical Center Decommissioning Project Revision: 0
Final Status Survey Report-Indoor Survey Units April 2004
182 APPENDIX 5



NEXTEP Environmental

808 Lyndon Lane, Suite 201 Phone: (502) 339-9767
Louisville, KY 40222 Fax: (502) 339-9275

TECHNICAL MEMORANDUM 04-01

March 26, 2004

Originator: Robert Newman, Analyst
Subject: Chemical Drain System Addendum for the KMTC FSSR Indoor Survey Units
Revision: 0

ENDORSEMENT: This document contains the results of research and technical analysis which have been reviewed and
approved for publication by the Technical Director, NEXTEP Environmental, Inc.

Signed originals on file at NEXTEP Louisville office and with KMTC QA.
Harry J. Newman, CHP, Technical Director Date

1 INTRODUCTION

1.1 The Kerr-McGee Technical Center (KMTC) used nuclear material under the Nuclear
Regulatory Commission (NRC) Source Material License SUB-986. License SUB-986
authorized the receipt of small quantities of source material for use in research and
development. The source materials could be in any form, but were typically ores
containing uranium and thorium from NRC or Agreement State licensed facilities. Source
materials were usually received in small quantities from Kerr-McGee’s formerly licensed
fuel cycle facilities or its Minerals Exploration Unit to ensure that KMTC would never
maintain large quantities on site. As work with the various source materials was
completed, the materials were returned to the facility of origination. The use of the
authorized source materials was restricted to designated laboratories, storage and
preparation areas within KMTC, and all areas were posted. Radiological activities at
KMTC ceased in 1998, at which time decommissioning activities were initiated.

1.2 In July 1999, a gamma scan was conducted in each designated room to identify all the
material at KMTC that was associated with license SUB-986. All containers of licensed
material were identified and moved to the storage vault. On August 16, 1999 all the
containers of licensed material were removed from the storage vault and disposed of. The
KMTC chemical drain system has been isolated from license SUB-986 material since that

date.
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1.3

The chemical drain system at the Technical Center consisted of two separate systems. One
system, designated Survey Unit EP-1 (SU EP-1), formerly drained from the TSSL Building
to the north and then west. The other system, designated SU EP-2, drains from the Main
Building to the east.

SCOPE OF FINAL STATUS SURVEY
DESCRIPTION AND CLASSIFICATION OF SURVEY UNITS

2.1.1

2.1.2

2.1.3

SURVEY UNIT EP-1 consists of a portion of the chemical drain system
originating in the TSSL building. The TSSL building had a single sink that
drained to a sump (pit) filled with limestone rocks and an outlet pipe extending
from the sump 85 meters to the west where it exits at the surface in Soil Survey
Unit 5. The sink and drain piping, the limestone-filled pit, and the exit pipe
from the pit were removed in the late 1980’s. Only an unspecified length of the
drainpipe still exists extending back from the outfall. Impacted soil at the site of
the pit was identified and remediated as reported in the FSSR for Qutdoor Survey
Units. Only the end of the drain pipe is accessible at the outfall point to the west
of the TSSL building. The Final Status Survey (FSS) revealed no measurements
above the release limits and no remediation was required. A diagram of the
former TSSL system is provided as Figure 1 of Attachment A. The classification
of SU EP-1 is Class 2.

SURVEY UNIT EP-2 consists of a more complex network of sinks and drains
extending from the laboratories to a 4 inch drain pipe which runs through the
building in the plumbing chase between the labs. A map showing the location of
the indoor elements of the system is presented in Attachment A, Figure 2. The 4-
inch drain pipe runs near the bottom of a four foot deep trench below floor level
and is located below all other pipes in the chase and exits out the eastern end of
the building.

Once outside the building the drainpipe runs underground to a stainless steel
sediment collection tank which is approximately 5 feet in diameter and 5 to 6 feet
deep. Water is continuously running through the drain pipe and sediment tank.
From the exit of the sediment tank, the drain enters a rectangular pit about 6 feet x
30 feet x 7 feet deep which is lined with steel and filled with limestone rock. A
bypass pipe is incorporated into the system to isolate the limestone pit for cleaning
and rock replacement. The outlet pipe is routed south from the pit and through a
manhole which is approximately 3 fi. in diameter and 5 ft. deep. The drain pipe
then proceeds west from the manhole and joins the sanitary sewer. A map
showing the location of the key outdoor elements of the system is presented in
Attachment A, Figure 3. A schematic rendering of the system is provided in
Attachment A, Figure 4.

B Final Status Survey Report, Outdoor Survey Units, Kerr-McGee Technical Center Decommissioning Project.
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2.2

2.14

The limestone pit was emptied and new rock was installed as part of regular
maintenance in 2002. At the same time the sediment tank was flushed and
cleaned out and the contents were disposed.

IDENTIFICATION OF THE RADIOLOGICAL CONTAMINANTS

2.2.1

The radionuclides of concern are the uranium and thorium series. The
radionuclides may not be in equilibrium.

2.3 REFERENCE BACKGROUND LEVELS
2.3.1 Background beta measurements have been collected for several matrix materials
which are present in the survey unit. All background levels were determined by
taking direct readings on the specified matrix on unaffected surfaces using the
same methods and instruments as were used for the FSS. Natural background
levels for the contaminants of interest in the survey units are presented in
Table 2.1. Matrix materials for which no beta background data are available are
assumed to have a background value of zero.
Table 2.1
Summary of Beta Background Data
. Number Average .
Matrix Matrix Sigma
. of Data Background 2
Code Material Points (dpmB/100cm?) (dpmp/100cm®)
B Brick 15 2,225 214
C Concrete 15 543 179
M Metal 0 0 NA
2.3.2  Background gamma measurements were taken with the 3” shielded Nal detector
at each indoor location where pipes under the sinks were surveyed. The detector
was positioned in the same direction as the survey itself was taken and at least
nine inches away from the drain pipe being surveyed. Special background gamma
measurements were collected at the bottom of the plumbing chase at the extreme
southern end of the building where the 4” drain pipe did not extend. For outdoor
Nal gamma measurements the average background value obtained for concrete
and reported in the FSSR, Outdoor Survey Units was used. The three values for
background are listed in Table 2.2.
Table 2.2
Summary of Gamma Background Data
Number Average
Location of Data Background
Points (cpm)
Outside 10 2,110
In Laboratories 49 2,410
In Plumbing Chase 13 3,160
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2.4 RELEASE CRITERIA FOR LABORATORY DRAIN SYSTEMS

24.1

24.2

Release criteria for embedded piping have been developed for the chemical drain
systems. A surface activity limit for the inside of embedded piping was developed
in NEXTEP Tech Memo 0403%*. The most conservative embedded piping
DCGLw is 487,000 dpm/100 cm®. The limit cited here is for Th-232 alone and is
the lowest limit calculated in NEXTEPTM 0403.% It is the basis for calculating
action thresholds used for the embedded portion of SU EP-1 and SU EP-2.

For purposes of this survey the exposed portions of SU EP-2 located within the
laboratories (traps, drains, etc.) are not considered to be embedded and are
subject to the release criteria of Table 2.3. The portions of the system within the
plumbing chase and underground will be treated as embedded piping and will be
subject to the embedded piping DCGLw as described in paragraph 2.4.1.

Table 2.3
Building Surfaces Release Criteria®®

DCGLw DCGLEMC

Nuclide

(dpm/100cm?)

(dpm/100cm’)

Thorium-232 and progeny

12,500

31,000

Uranium series through U-234

177,300

443,000

Ra-226 and progeny

16,300

40,000

2.5 ACTION THRESHOLDS

235.1

Thresholds were developed for direct gamma measurements made on the outside
of drains and pipes that are part of the chemical drain system. Detailed
calculations for these thresholds are provided in NEXTEP Tech Memo 04027, A
summary of the non-embedded thresholds used for 2” pipes inside the laboratories
(under the sinks) and for the embedded thresholds for 4” drainpipes inside the
plumbing chase and outside the building are presented in Table 2.4. The
thresholds chosen from the Tech Memo assumed a mixture of Ra-226, Th-232,
and U-238 radionuclides in glass and plastic pipe.

24 NEXTEP Tech Memo 0403, Derivation of Embedded Piping DCGL for KMTC, A. H. Thatcher, CHP.

2 NEXTEP Tech Memo 0403, ibid.
2 D Plan Section 3.2.4.

2 NEXTEP Tech Memo 0402, Use of the 3” x % Nal Detector for Measurement of Contamination Inside Pipes

Jor KMTC, N. Zhang.
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Table 2.4
Chemical Drain System Direct Gamma Thresholds®

Diameter Threshold
Type (inches) (cpm)
Glass 2.0 4,856
4.0 290,512
) 2.0 5,073
Plastic 4.0 300,446

* Net of Background; 1 minute integration time.

SURVEY METHODS

3.1.1

3.1.2

3.13

The survey methods described in the KMTC Final Status Survey Report for
Indoor Survey Units, Section 3 were applied to portions of the drain systems
where appropriate. Special gamma direct measurements were also taken on
embedded piping within the Main Building. These direct gamma measurements
were collected on the embedded piping in the utility chase located between the
labs, and on the sink drains and piping that ran from the laboratory sinks into the
utility chase. Nal gamma detectors were placed on the pipe parallel to the floor or
nearest wall and the instrument integration count time was one minute. Details in
positioning of the detector for these measurements are provided in NEXTEP Tech
Memo 0402.2

The drain traps on most of the laboratory sink drains connected to the system were
of the mason jar type. All traps containing residual material in the mason jars
were removed and replaced with new jars. When possible, any sediment within
the traps was dried and counted on the Cushing HP Laboratory soil counters.

Removable (swipe) samples were also collected from the inside of the pipes at the
drains. Outside, swipe data were collected in the limestone pit and on the sides of
the manhole as close to the drain water as possible. The swipe samples were
counted in the Cimarron laboratory.

FSS RESULTS AND DISCUSSION
SURVEY UNIT EP-1

4.1.1

SU EP-1 originated at the north end of the TSSL Building. The sink and drain
piping, the limestone-filled pit, and the exit pipe from the pit were removed in the
late 1980s. Impacted soil at the site of the pit was identified and remediated as
reported in the FSSR for Outdoor Survey Units. The only portion surveyed was
the remaining drainpipe at the outfall west of the TSSL building.

2 NEXTEP Tech Memo 0402, ibid.
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4.1.2  Soil Samples - The outfall area at the end of the buried drainpipe is located in Soil
Survey Unit 5, approximately 85 meters west of the TSSL building. Most of the
drainpipe has been excavated and disposed of and the remaining pipe is below
grade and filled with soil. The gradient of the surface drainage slopes gently
westward from the outfall area. Five bias (BI) soil samples were collected at the
location of the outfall, with the surface sample collected from inside the drain
pipe. Additionally, one BI soil sample was collected 4 meters west of the outfall,
5 BI soil samples were collected 7 meters west of the outfall and 3 BI soil samples
were collected 11 meters west of the outfall. All of the soil samples were below
1.0 FMPC. The soil data are presented in Table 4.1, and the location of the outfall
is shown in Attachment A, Figure 1. The soil sample data from SU EP-1 show
only background levels of radioactivity in the pipe and along the drainage path to

the west.
Table 4.1
Pipe Outfall Soil Results — SU EP-1
TCN Location Depth Soil FMPC*
(cm)
914 Qutfall 0-15 -0.19
915 Outfall 15-50 -0.18
916 QOutfall 50-100 -0.17
917 Qutfall 100 - 150 -0.18
918 QOutfall 150 - 200 -0.19
891 4 meters West 0-15 -0.2
909 7 meters West 0-15 -0.2
910 7 meters West 15-50 -0.2
911 7 meters West 50-100 -0.3
912 7 meters West | 100—-150 -0.2
913 7 meters West | 150 —-200 -0.2
888 11 meters West 0-15 -0.2
889 11 meters West | 15-50 -0.2
890 11 meters West | 50-100 -0.3

* netof background

4.1.3 Gamma Scans — Gamma scan measurements were collected at the outfall of the
drainpipe and surrounding area. No gamma scan measurements exceeded the
scan threshold of twice background.
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4.2 SURVEY UNIT EP-2

4.2.1

SU EP-2 Non-Embedded Piping/Equipment Measurements

42.1.1

42.1.2

4213

4214

The non-embedded components of SU EP-2 included the indoor sink
drains, traps, floor drains, and piping contained within the affected rooms
of the FSS.

Gamma Direct Measurements: Twenty affected rooms in the Main
Building contain components of the chemical drain system. 49 gamma
direct measurements were collected on the sink drains, floor drains, and
piping in the affected rooms, where accessible. A complete listing of the
direct gamma data for the indoor portion of the chemical drain system is
presented in Table 1 of Attachment B. The maximum net gamma direct
measurement was 1521 cpm and the average gamma direct measurement
was -5 cpm net. No gamma direct measurements on the indoor portions
of SU EP-2 exceeded any of the thresholds presented in Table 2.3.

Removable Contamination Measurements: Fifty swipes were collected
for measurements of removable contamination on the sink drains, traps,
floor drains, and piping in the affected rooms, within the building. A
complete listing of the removable beta measurements in presented in
Table 1 of Attachment B. The maximum swipe measurement was 14.6
dpm and the average swipe measurement was 0.77dpm. No swipe
measurements exceeded 0.2% of the DCGLw for fixed equipment. The
data demonstrate that virtually no removable contamination is present
within the indoor portion of SU EP-2.

Chemical Drain Sludge Samples: The sink drain systems that have drain
traps were disassembled and sludge samples were collected if sludge was
available. All the drain trap collection jars that contained sludge were
replaced with new collection jars. Sixteen sludge samples were dried
and analyzed, and the results are presented in Table 4.2.
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Table 4.2
Chemical Drain Sludge Sample Results (pCi/g)

# of . Average Average | Average
SampleID | o 1 ptes Location Total U | Th(nat) R 224
TCN-2551 1 C-27 South 2.3 2.2 0.4
TCN-2552 1 C-27 North 2 5 1.8
TCN-2553 1 C-29a South 0.2 04 0.2
TCN-2554 2 C-29b South West Trap 0.4 28.5 4.1
TCN-2555 1 C-29b South East Trap 4.8 0.4 0
TCN-2556 2 C-33 6.9 2.7 3.1
TCN-2557 1 C-39 South Trap 5.5 8 0.8
TCN-2558 2 C-39 North Trap 7.3 11.1 2.3
TCN-2559 3 E-22 South Trap 62.9 0.5 04
TCN-2560 1 E-22 North Trap 3.2 0.4 0
TCN-2561 1 E-28 0.7 0.4 0
TCN-2562 1 E-30 Middle Sink West 0 1.6 0
Trap
TCN-2563 1 E-30 South East Sink 0.2 0.2 0
TCN-2564 1 E-30 Middle Sink East Trap 5.8 1.2 2.6
TCN-2565 1 E-30 North East Sink 0 4.4 0.7
TCN-2566 1 E-30 South West Sink 1.9 0.4 0.1
42.1.5 Additionally, samples were collected of materials (raw titanium dioxide,
synthetic rutile, manganese dioxide, and ilmenite) that are commonly
used at the Technical Center to identify other possible sources of present
in the chemical drain system. The analysis results of the common
laboratory materials are summarized in Table 4.3.
Table 4.3
Common Lab Materials Sample Results (pCi/g)
Sample ID Location Total U | Th(nat) | Ra-226
TCN-1980 Raw TiO2 2.1 0 0.3
TCN-1981 Synthetic Rutile 34 53 0.7
TCN-1982 Synthetic Rutile 2.8 1.4 0.4
TCN-1983 MnO2 0.4 0 0
TCN-1985 Ilmenite 13 3.9 33
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42.1.6 Chemical drain sludge samples TCN-2554, TCN-2557, TCN-2558, and
TCN-2559 had analysis results that were higher than the common
laboratory materials®. No documentation was available to demonstrate
that the sink traps were cleaned out since the termination of licensed
activities. The sludge material for these four samples, which appears to
include residual licensed material, was removed from the traps and will
be properly disposed of as part of the approved waste stream for this
facility.

4.2.1.7 Since all the traps containing residual material were replaced with new
mason jars, no licensed material exists in the drain traps of the chemical
drain system inside the main building.

4.2.2 SUEP-2 Embedded Piping/Equipment Measurements

422.1 The embedded components of SU EP-2 included the piping in the
plumbing chase within the building, the sedimentation tank, the
limestone-filled neutralization pit and the subsurface embedded piping
that connects the system to the sanitary sewer.

4222 Beta Direct Measurements: Twelve direct beta measurements were
collected in the limestone pit and the manhole. Eight direct beta
measurements were collected on the walls and floor of the limestone pit
below the level of the outlet pipe. Four measurements were collected in
the manhole: two on the concrete floor at the edge of the water channel,
and two on the walls approximately 20 inches above the floor. A
complete listing of the direct beta measurements taken on the embedded
component of the chemical drain system is presented in Table 2 of
Attachment B. The average of the net values was -20 dpm/100cm?, and
the net values observed ranged from -293 to 431 dpm/100cm®.  All
values were less than 0.1% of the most conservative DCGLw for
embedded piping.

4223 Gamma Direct Measurements: Thirteen gamma direct measurements
were collected on the embedded piping in the utility chase component of
SU EP-2. These measurements are presented in Table 3 of
Attachment B. The maximum net gamma direct measurement was
1,975 cpm and the average net gamma direct measurement was 48 cpm.
No gamma direct measurements exceeded the thresholds listed in
Table 2.4.

¥ A minute quantity of apparently enriched material was identified in one of the sludge samples. The material
was less than one milligram of uranium enriched at <5%. This material may have originated from prior
licensed activities or test samples from other sites.
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4.2.2.4 Gamma Scan Measurements: Gamma scans were performed on the walls
and floor of the limestone pit and on the limestone fill that was removed
from the pit. The average gamma scan measurement was 1,559 cpm and
the maximum gamma scan measurement was 2,100 cpm. The gamma
scan measurements taken on the limestone pit liner and its contents were
all at background levels.

42.2.5 Removable Contamination Measurements: Twenty-seven swipes were
collected for measurements of removable contamination on the limestone
pit, the sedimentation tank, the manhole, and the limestone fill that was
removed from the pit. The average swipe measurement was 2 dpm and
the maximum swipe measurement was 7 dpm. The data demonstrate that
virtually no removable contamination is present within SU EP-2.

42.2.6 Sediment Sample Measurements: Sediment samples were collected from
the sedimentation tank and the limestone pit. A listing of these sediment
samples is presented in Table 4 of Attachment B. The data show that no
levels of contaminants exceeded typical values normally contained in the
laboratory waste stream described in Table 4.3 except for an elevated
level of radium found in one sediment tank sample. Since no evidence
exists to indicate that the sedimentation tank has ever been cleaned out
since 1998 it is possible that the radium is residual material from
licensed operations. All sediment was subsequently removed from the
sedimentation tank and the limestone pit and disposed of at a licensed
disposal facility.

4.2.2.7 A summary of survey measurements for the embedded piping/equipment
components of SU EP-2 is shown in Table 4.4.

Table 4.4
SU EP-2 Embedded Piping/Equipment Components Measurements Summary

Number of Average | Maximum
Measurements
Gamma Direct (cpm) 14 1,559 2,100
Beta Direct (dpm/100 cm? 12 -20 431
Removable (dpmg/100 cm?) 27 2 7

Sediment (FMPC) 7 0.5 2.6
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5 CONCLUSIONS

5.1 SUEP-1
5.1.1

5.1.2

5.13

5.2 SUEP-2

5.2.1

522

5.23

524

5.25

5.2.6

5.2.7

5.2.8

5.29

5.2.10

The soil sample data from SU EP-1 show only background levels of radioactivity
in the pipe and along the drainage path to the west. (par. 4.1.2)

No gamma scans taken over the drain pipe outfall and surrounding area in
SU EP-1 exceeded a gamma scan threshold of twice background. (par. 4.1.3)

SU EP-1 meets all criteria for unrestricted release of a Class 2 Survey Unit.

No gamma direct measurements on the indoor portions of SU EP-2 exceeded the
prescribed thresholds. (par. 4.2.1.2)

No removable contamination is present within the indoor portion of SU EP-2.
(par. 4.2.1.3)

Since all the sink traps containing residual material were replaced with new
mason jars, no licensed material exists in the drain traps in SU EP-2. (par. 4.2.1.7)

All sediment was removed from the sedimentation tank and the limestone pit and
disposed of at a licensed disposal facility. (par. 4.2.2.6)

All direct beta measurements on outdoor portions of SU EP-2 were less than 0.1%
of the most conservative DCGLw for embedded piping. (par. 4.2.2.2)

All direct gamma measurements on embedded piping in the utility chase
component of SU EP-2 were less than the prescribed thresholds for embedded
piping. (par. 4.2.2.3)

All gamma scans of the limestone pit liner and contents were at background
levels. (par. 4.2.2.4)

No removable contamination was measured in embedded piping/equipment
portions of SU EP-2. (par. 4.2.2.5)

Sediment sample data taken from the limestone pit showed levels of radioactivity
typical of non-licensed materials in the laboratory waste stream. (par. 4.2.2.6)

SU EP-2 meets all criteria for unrestricted release of a Class 2 survey unit.

6 RECOMMENDATIONS

6.1 SU EP-1 and EP-2, which comprise the chemical drain system at the technical center,
should be released from the license.
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Table 1

SU EP-2 Indoor Piping (Non-Embedded)
Removable Beta Measurements and Direct Gamma Measurements

Room Net Beta Swipe Direct Gamma Gross Direct Gamma Net
(dpm/100cm’) (cpm) {cpm)
F-2&4 6.65 2293 -117
F-12 0.80 3642 1232
F-12 1.62 3486 1076
F-12 -0.84 2779 369
P-2L 1.62 3931 1521
P-2L 245 3298 888
G-1 -1.67 2479 69
G-1 4.92 2593 183
C-19 1.62 2401 -9
C-19 0.80 NA NA
C-17 -0.84 2282 -128
C-17 -0.02 2160 -250
C-17 -1.67 2130 -280
C-17 4.09 2265 -145
E-30 -0.29 2139 -271
E-30 -1.11 2229 -181
E-30 -0.29 2097 -313
E-30 14.56 2130 -280
E-30 -1.11 2305 -105
E-30 2.19 2093 -317
E-30 -1.11 2030 -380
E-30 -1.11 2053 -357
E-2 -0.29 3148 738
E-8 3.84 2569 159
E-8 0.54 2577 167
E-8 -0.29 2349 -61
E-10 -2.76 2401 9
E-12 2.19 3162 752
C-1 -2.76 3172 762
C-25 4.66 1681 -729
C-33 2.83 1792 -618
C-29a -0.48 2085 -325
C-29a -0.48 2196 -214
C-29a -2.13 2037 -373
C-29a 5.32 2187 -223
C-29a -0.48 2007 -403
C-29a -0.48 2003 -407
C-29b -2.13 2186 -224
C-29b 0.35 2335 -75
C-29b -3.79 2629 219
C-29% 035 2051 -359
C-29b 1.18 2309 -101
C-29b 2.01 2434 24
E-22 -2.96 2169 -241
E-22 0.35 2254 -156
E-28 2.01 2208 -202
C-39 1.18 2278 -132
C-39 -0.48 2213 -197
C-27 -0.48 2260 -150
C-27 0.35 2340 -70
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Table 2
SU EP-2 Qutdoor Piping (Embedded)
Direct Beta Measurements

Sample Location Direct Beta Net
Number (dpm/100cm?)

1 Limestone Pit - NW Wall 64

2 Limestone Pit — NE Wall -175

3 Limestone Pit — N Wall -175

4 Limestone Pit — N Bottom 431

5 Limestone Pit - SW Wall 64

6 Limestone Pit — SE Wall 64

7 Limestone Pit — S Bottom 431

8 Limestone Pit — S Wall -175

9 Manhole - W Bottom 12

10 Manhole — E Bottom -223

11 Manhole - W Wall -263

12 Manhole — E Wall -293

Table 3

SU EP-2 Indoor and Embedded Piping
Removable Beta Measurements and Direct Gamma Measurements

Location Direct Gamma Gross Direct Gamma Net
(cpm) (cpm)
C-17 4314 1155
E-12W,E-10W,C-13W 2929 -230
C-13E 2680 -479
E-10E,E-8W 2890 -269
E-8 MID 2967 -192
E-8E 2972 -187
E-2W 3026 -133
F-12 2823 -336
CHASEWAY 2539 -620
CHASEWAY 2611 -548
CHASEWAY 3154 -5
CHASEWAY 5134 1975
CHASEWAY 3646 487
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Table 4

SU EP-2 Outdoor Piping
Sediment Sample Measurements (pCi/g)
. Net Total U Net Th(nat) Net Ra-226
1 X . )
Sample ID Location ®Cile) (©Cilg) ®Cile)
TCN-1977 Sedimentation Tank -1.8 0.5 3.9
TCN-1977B Sedimentation Tank -1.8 1.9 8.5
TCN-1978 Limestone Pit -1.7 -1.8 -0.4
TCN-1978B Limestone Pit -1.8 -1.7 -0.3
TCN-1984A Limestone Pit -0.6 -1.8 -0.3
TCN-1984B Limestone Pit -0.5 -1.7 -0.3
TCN-1984C Limestone Pit -0.5 -0.9 0.2
Kerr-McGee Technical Center Decommissioning Project Revision: 0
Final Status Survey Report-Indoor Survey Units April 2004
202 APPENDIX §




APPENDIX 6
NEXTEP Technical Memorandum 04-02
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N EXTEP Environmental

808 Lyndon Lane, Suite 201 Phone: (502) 339-9767
Louisville, KY 40222 Fax: (502) 339-9275

TECHNICAL MEMORANDUM 04-02

March 18, 2004
Originator: Ning Zhang, HP Analyst

Subject: Use of the 3” x %:” Nal Detector for Measurement of Contamination Inside Pipes for
KMTC

Revision: 0

ENDORSEMENT: This document contains the results of research and technical analysis which have been reviewed and
approved for publication by the Technical Director, NEXTEP Environmental, Inc.

Signed original on file at NEXTEP Louisville office and with KMTC QA.
Harry J. Newman, CHP, Technical Director Date

Introduction

Laboratory drains and pipes within the Kerr-McGee Technical Center (KMTC) were potentially
contaminated with uranium and thorium. The general materials and geometries for these pipes
are listed in Attachment A. In this Technical Memorandum (TM), the MCNP*° code was used to
simulate the radiological characteristics and geometry of the pipes and to determine the detection
capabilities of the instrumentation that is proposed for site characterization and final status

survey.

The object of this study, therefore, is to model the pipes, and obtain information required to relate
the Nal count rate data to activity, and to determine the minimum detectable concentration
(MDC) from the simulated background counts expected for each configuration. The results will
be used to direct on-site surveys.

% MCNP is the acronym for “Monte Carlo N Particle” software, Los Alamos National Laboratory, Version 4¢
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Model Specifications

Geometry
Figure 1 illustrates the basic geometry of the MCNP model for the pipes and associated Nal
detector.
b4
o
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Figure 1
MCNP Model
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The MCNP model consisted of three parts:

1. Pipe: the pipe was constructed according to one of the geometries listed in Attachment A.

2. Detector: the detector was a 3”x1/2” Nal detector with 1/4” thick lead shield. Figure 2
illustrates the detector structures in the MNCP model and it’s geometrical relationship to the pipe
in the model.

Lead Shield
g Detector
\
, I
Pipe Wall
7
Figure 2

Detector Structure in MCNP Model

3. Concrete Wall and Floor: three concrete blocks were constructed in the MCNP model to
represent the two walls and one floor involved. The purpose of constructing the walls and floor
was to simulate background.
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In the MCNP model, it was assumed that the pipe was 30 cm above the concrete floor. The
detector was placed parallel to the floor and 1 meter away from the opposite wall and 15 cm
away from the side wall as shown in Figure 1.

Background Activities
Table 1 lists the activity densities for simulating the background radioactivity in the model. This
activity was uniformly distributed within the three concrete blocks.

Table 1
Activity Densities Assigned to Background Materials™

Activity Density of
Nuclide Concrete pCi/g
U-238 0.675
Th-232 0.216
Ra-226 0.6
K-40 1.89

Contaminant Activity for Accessible (Exposed) Piping

Table 2 lists the indoor surface DCGLs as well as an assumed “mixture” DCGL for KMTC.
These limits were assigned to the inner surfaces of the accessible (exposed) pipes. The counting
rate of the detector was simulated using these activity assignments.

Table 2
Contamination Activity Assigned to Exposed Pipe Inner Surfaces
Nuclide DCGL,**(dpm/100cm’)*
Radium-226 16,300
Th-232 12,500
U-238 177,300
Mixture** 20,615

*The DCGLw are in units of dpm/100cm’ for the parent nuclide.
** The mixture limit was calculated according to the Unity Rule using the assumed activity of 1/3
DCGLw for each of the 3 parent nuclides per Equation 1.

3! Based on NCRP Report No.94, Exposure of the Population in the United States and Canada from Natural
Background Radiation. page 61, using carbonate rocks. The Ra-226 value was assigned using professional

judgement.
3 NEXTEP Tech Memo 0203, Derivation of Indoor Surface DCGLs for KMTC, H. Newman, CHP.
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Equation 1

1
0.33 + 033 + 0.33
177,300 12,500 16,300

= 20,615dpm /100cm?2

Contaminant Activity for Embedded Piping 33

Pipes and drains located within the plumbing chase between laboratories and underground
components of the chemical drain system are considered as “embedded piping” and are subject to
the higher limits derived in NEXTEP TM 0403*. The limits provided by TM 0403 are listed in
Table 3.

Table 3
Contamination Activity Assigned to Embedded Pipe Inner Sur;faces" d
Nuclide DCGL,*
(dpm/100cm?)

Th-232 487,000
U-238 4,350,000
Ra-226 1,150,000

Mixture* 961,000

* According to TM0403, the activities contributed
from each nuclide were equal.

These results will be applied to the simulation for the 4” pipes within the chase ways between the
laboratories.

Background Calculations

The background activity from Table 1 was applied to the background models for different pipe
configurations. The background count rates from these simulations is listed in Table 4.

Table 4
Background Count Rates ( cpm)
Glass Plastic
1”? 1,063 1,081
27 1,043 1,070
4” 1,035 1,081

NEXTEP Tech Memo 0403, Derivation of Embedded Piping DCGLs for KMTC, A.H. Thatcher, CHP.
3 NEXTEP Tech Memo 0403, ibid.
3 NEXTEP Tech Memo 0403, ibid.
3% NEXTEP Tech Memo 0203, ibid.
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It can be seen from Table 4 that the background count rates for different configurations did not
have significant differences. So a single background count rate can be reported for all of those
configurations. To be conservative, the largest background count rate value of 1,081 cpm plus an
extra 1,000 cpm count rate from other sources will be used as the background count rate for
purposes of MDC calculation. This simulated background count rate (2,081 cpm) was within the
range of the actual background count rate, which ranged from 1,800 cpm to 2,300 cpm based
upon actual measurements taken onsite.

Minimum Detectable Concentration (MDC)

According to MARSSIM?’, the MDC can be calculated using Equation 2. Substituting a
background of 2,081 cpm into Equation 2 yields a MDC of 215 cpm.

Equation 2

MDC =3+4.65VB =3+4.6542081 = 215cpm

Where:
B = Background Count Rate, in cpm.

Results and Discussion

The activities listed in Table 2 were applied to the inner surfaces of each configuration of the
pipes, the model was run and MCNP returned the detector efficiency for each configuration
MCNP data have not been included as the printouts are voluminous. The count rate at the
detector as listed in Tables 5 and 6 was then determined by multiplying the MCNP output
(efficiency) by the total contaminant activity as calculated by Microshield (see Attachment C). A
summary of Microshield results is provided in Attachment C, Table C-1. Listings of all
Microshield files are provided in Attachment C, Table C-2 and in the archive CD. Printouts of
all Microshield results are also provided in Attachments C-1 through C-17. Integration time for
the survey measurement being simulated was 1 minute.

From the simulation results in Tables 5 and Table 6, all resulting theoretical count rates are much
higher than the Minimum Detectable Limit and therefore a 1-minute direct count time can be
used for final survey in such a situation.

¥ MARSSIM Chapter 6
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Table §
Count Rates at DCGLw for Glass Pipe (cpm, net of background)

Accessible Piping Limits Embedded
1” dia. 2” dia. 4” dia. Limits 4” dia.
Ra-226 Only 3,973 5,222 6,594 464,784
Th-232 Only 3,482 4,604 6,008 234,553
U-238 Only 2,579 3,385 4,270 104,824
Mixture 3,672 4,856 6,202 290,512
Table 6
Count Rates at DCGLw for Plastic Pipe (cpm, net of background)
Accessible Piping Limits Embedded
1” dia. 2” dia. 4” dia. Limits 4” dia.
Ra-226 Only 4,291 5,672 7,354 518,329
Th-232 Only 3,520 4,660 6,146 239,933
U-238 Only 2,696 3,547 4,584 112,527
Mixture 3,830 5,073 6,608 309,446

The detailed results from the MCNP model simulation runs are contained in the text files
provided in the data CD in the folder TCPipeMCNP. The names of the files are listed in
Attachment B. The data CD will be maintained in NEXTEP’s TM archives for future referral as
required.

Conclusions and Recommendations

The theoretical background count rate for measurement of affected drain piping is 2,081 cpm.

The predicted count rate for accessible piping contaminated on the inside at the DCGLw for
indoor surfaces was greater than the MDC for the detector.

Predicted count rates for embedded piping contaminated on the inside surface at the DCGLw was
greater than the MDC for the detector.

One-minute integration times should be used for FSS gamma surveys of affected piping.

Thresholds equal to the theoretical detector count rates produced by the model (Tables 5 and 6)
should be used for FSS surveys of the chemical drain system at KMTC.
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Appendix 6
Attachment A
Pipe Geometries*

Glass Plastic
1” 2” 4” 1” 2” 4”
Outer 5 3 5 3 1
1= 2= 4= el =
Diameter(Inches) 8 8 8 2 2 8 4 2
1
Inner Diameter(Inches) | 1 2 2 4-18- 1 % 2 4

*In the original configuration spreadsheet, there is an additional 2”-pipe made of a polyurethane-
based material for “Acid Waste.” Because this material is similar to plastic, no individual model
was constructed. The results for plastic pipe can be applied to the Acid Waste pipes.
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Appendix 6
Attachment B
MCNP Model INP File List

Table B-1
MCNP INP File for Glass
Background Ra-226 Th-232 U-238 Mixture
1” TCPPBK11 TCPP1GO1 TCPP1G02 TCPP1G03 TCPP1G04
2 TCPPBK12 | TCPP2GO1 TCPP2G02 TCPP2GO03 TCPP2G04
4 TCPPBK13 TCPP4GO1 TCPP4G02 TCPP4GO03 TCPP4G04
Table B-2
MCNP INP File for Plastic
Background Ra-226 Th-232 U-238 Mixture
1” TCPPBK21 TCPP1P01 TCPP1P02 TCPP1P03 TCPP1P04
2 TCPPBK22 TCPP2P01 TCPP2P02 TCPP2P03 TCPP2P04
4 TCPPBK23 TCPP4P01 TCPP4P02 TCPP4P03 TCPP4P04
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Appendix 6

Attachment C

MicroshieldS Output

Table C-1

Summary Of MSS Running Results (photons/second)

68,680 (c-17)*
Background For Imeter x Imeter x 1foot(3.48cm) Concrete Block (density=2.6g/cm’)
1” 2 47 TM0403
Ra-226 4,055(C-1) 6,488(C-5) 13,380(C-9) | 943,000(C-13)
Th-232 4,219(C-2) 6,751(C-6) 13,920(C-10) | 543,400(C-14)
U-238 2,259(C-3) 3,615(C-7) 7,456(C-11) | 182,900(C-15)
Mixture 4,099(C-4) 6,559(C-8) 13,530(C-12) | 633,700(C-16)

*(C-number) in each cell stand for order number of MicroShield output in Attachment C

Table C-2
MSS Input File list
Background TCPPC17.ms5
1” 2” 4> TM0403

Ra-226 TCPPCOl.ms5 | TCPPC05.msS | TCPPCO09.ms5 TCPPC13.msS5

Th-232 TCPPC02.ms5 | TCPPCO6.ms5 | TCPPCI10.ms5 TCPPC14.msS

U-238 TCPPCO03.ms5 | TCPPCO7.ms5 | TCPPCI1l.ms5 TCPPCl15.ms5

Mixture TCPPC04.ms5 | TCPPC08.ms5 | TCPPCl2.ms5 TCPPC16.ms5
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Attachment C-1

9
Ra-226 for 1” Tube
MicroShield v5.03 (5.03-00027)
NEXTEP ENVIRONMENTAL INC.
Page 1 File Ref:
DOS File : TCPPC01.MS5 Date:
Run Date: March 24, 2004 By:
Run Time: 3:57:55 PM Checked:

Ouration : 00:00:01
Case Title: 1", Ra-226
Description: Case §
Geometry: 8 - Cylinder Surface - Internal Dose Point

Source Dimensions

Height 650cm 2f116in
Radius 1.588 em 06in
Dose Points
X Y Z
#1 Ocm 0.5cm Ocm
0.0in 0.2in 00in
Shields
Shield Name Dimension Material  Density
Cyl. Core 1.588 cm Air 0.00122
Source Input

Grouping Method : Standard Indices
Number of Groups : 2§
Lower Energy Cutoff : 0.015
Photons < 0.016 : Excluded

Library : Grove

Nuclide curies becguerels uCilcm?* Ba/em?

Bi-210 2.8687e-008 1.0614e+003 4.4247e-005 1.6371e+000
Bi-214 4.7038e-008 1.7404e+003 7.2550e-005 2.6844e+000
Pb-210 2.8699¢-008 1.0618e+003 4.4264e-005 1.6378e+000
Pb-214 4.7038e-008 1.7404e+003 7.2550e-005 2.6844e+000
Po-210 2.8370e-008 1.0497e+003 4.3757e-005 1.6180e+000
Po-214 4.7028e-008 1.7400e+003 7.2535e-005 2.6838e+000
Po-218 4,7047e-008 1.7407e+003 7.2565e-005 2.6849e+000
Ra-226 4.7047e-008 1.7407e+003 7.2564e-005 2.6848e+000
Rn-222 4.7047e-008 1.7407e+003 7.2565e-005 2.6849e+000

Buildup

The material reference Is : Cyl. Core

integration Parameters

Y Direction (axial) 20
Circumferential 20
Results
Energy Activity Eluence Rate Fluence Rate Exposure Rate Exposure Rate
MgV photons/sec MeVicm¥sec MeVicm?sec mRMr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.05 6.224e+01 4.438e-03 4.446e-03 1.182e-05 1.184e-05
0.08 4.012e+02 4.579e-02 4,585e-02 7.246e-05 7.256e-05
01 2.383e+00 3.370e-04 3.374e-04 5.156e-07 5.162e-07
0.2 1.875e+02 5.349e-02 5.353e-02 8.441e-05 8.448e-05
03 3.592e+02 1.537e-01 1.538¢-01 2.916e-04 2.918e-04
04 6.660e+02 3.801e-01 3.803e-01 7.406e-04 7.410e-04
05 3.109e+01 2.218e-02 2.219e-02 4.354e-05 4.356e-05
06 8.391e+02 7.184e-01 7.187e-01 1.402e-03 1.403e-03
038 1.6450+02 1.878e-01 1.8782-01 3.571e-04 3.572e-04
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Page :2

DOS File : TCPPCO01.MS5
Run Date: March 24, 2004
Run Time: 3:57:55 PM
Duration : 00:00:01

Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/seg MeViem?¥sec MeVicm¥seg mR/hr mBr
No Buildup With Buildup No Buildup With Buildyp
1.0 5.449e+02 7.776e-01 7.778e-01 1.433e-03 1.434e-03
1.5 3.313e+02 7.093e-01 7.094e-01 1.193e-03 1.184e-03
20 4.658e+02 1.329e+00 1.330e+00 2.056e-03 2.056e-03
TOTALS: 4.055¢+03 4.383e+00 4.384e+00 7.697e-03 7.69%e-03
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Page 01

DOS File : TCPPC02.MS5
Run Date: March 24, 2004
Run Time: 4:09:38 PM
Duration : 00:00:01

Attachment C-2

Th-232 for 1” Tube

MicroShield v5.03 (5.03-00027)
NEXTEP ENVIRONMENTAL INC,

Geometry: 8 - Cylinder Surface - Internal Dose Point

Case Title: 1", TH-232
Description: Case €

File Ref:

Date:

By:
Checked:

Source Dimensions

Height 65.0cm 2f1.68in
Radius 1.588 cm 0.€in
Dose Points
X Y Z
#1 Ocm 0.5¢cm Ocm
0.0in 0.2in 00in
Shields
Cyl. Core 1.688 cm Air 0.00122
Source input
Grouping Method : Standard Indices
Number of Groups : 26
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove
Nuclide guries becquerels uCircm? Balcm?
Ac-228 3.5468e-008 1.3123e+003 5.4705e-005 2.0241e+000
Bi-212 3.4977¢-008 1.2941e+003 5.3948e-005 1.9961e+000
Pb-212 3.4977e-008 1.2941e+003 5.3948¢-005 1.9961e+000
Po-212 2.2410e-008 8.2915e+002 3.4564e-005 1.2789e+000
Po-216 3.4977e-008 1.2942e+003 5.3948e-005 1.9961e+000
Ra-224 3.4977e-008 1.2942e+003 5.3948e-005 1.9961e+000
Ra-228 3.5468e-008 1.3123e+003 5.4705e-005 2.0241e+000
Rn-220 3.4977e-008 1.2942e+003 5.3948e-005 1.9961e+000
Th-228 3.4980e-008 1.2942¢+003 5.3952¢-005 1.9862e+000
Th-232 3.6448¢-008 1.3486e+003 6.6216e-005 2.0800e+000
TI-208 1.2567e-008 4.6498e+002 1.9383e-005 7.1718e-001
Buildup
The materia! reference s : Cyl. Core
Integration Parameters
Y Direction (axial) 20
Circumferential 20
Results
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeVY photons/sec MeVicm?sec MeVicm¥/sec mRMhr mR/Ar
No Buildup With Buildup No Buildup With Buildup
0.04 1.323e+01 7.547e-04 7.561e-04 3.338e-06 3.344e-06
0.06 9.142e+00 7.823e-04 7.836e-04 1.554e-06 1.556e-06
0.08 5.589¢+02 6.377e-02 6.387e-02 1.009e-04 1.011e-04
0.1 9.299e+01 1.327e-02 1.328e-02 2.029e-05 2.032e-05
0.15 5.513e+01 1.180e-02 1.181e-02 1.943e-05 1.845e-05
0.2 7.039e+02 2.008e-01 2.010e-01 3.645e-04 3.548e-04
03 3.409e+02 1.459e-01 1.460e-01 2.768e-04 2.770e-04
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Page 12

DOS File : TCPPC02.MS5
Run Date: March 24, 2004
Run Time: 4:09:38 PM
Duration :00:00:01

Energy Activity

MeV photons/sec

4 3.103e+01
5 1.805e+02
€ 4.118e+02
8 4.146e+02
0 7.639e+02
5 1.754e+02
0 3.947e+00
0 4.641e+02

TOTALS: 4.219e+03

Fluence Rate
2

iidu
1.771e-02
1.288e-01
3.525e-01
4.733e-01
1.090e+00
3.755e-01
1.127e-02
1.887e+00

4.873e+00

Fluence Rate
MeVicm?/sec

With Buildup
1.772e-02
1.289¢-01
3.527e-01
4.734e-01
1.090e+00
3.755e-01
1.127e-02
1.987e+00

4.875e+00

Exposure Rate
mRMhr

No Buildup
3.451e-05
2.528e-04
6.881e-04
9.002e-04
2.009¢-03
6.317¢-04
1.742¢-05
2.696e-03

8.007e-03

Exposure Rate

mR/hr
With Byildup
3.453e-05
2.528e-04
6.884e-04
9.004e-04
2.010e-03
6.319e-04
1.742e-05
2.696e-03

8.009e-03
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Attachment C-3
U-238 for 1” Tube

MicroShleld v5.03 (5.03-00027)
NEXTEP ENVIRONMENTAL INC.

Page |

DOS File : TCPPCO3.MS5
Run Date: March 24, 2004
Run Time: 4:05:42 PM
Duration : 00:00:01

Case Title: 1", U238
Description: Case 6

Geometry: 9 - Cylinder Surface - Internal Dose Point

-

File Ref:

Date:
By:

Checked:

Source Dimensions

Height 65.0 cm 2ft16in
Radius 1.588 ¢m 06in
Dose Points
X £
#1 0cm 0.5¢cm Ocm
00in 0.2in 0.0in
Shields
igl Dimension Material  Densily
< Cyl. Core 1.688 cm Air 0.00122
F4
Source Input
Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0,015
Photons < 0.016 : Excluded
Library : Grove
Nuclide curies becguerels uCirem? Balem?
Bi-210 4.9478e-018 1.8307e-007 7.6314e-015 2.8236e-010
Bi-214 2.538%e-017 9.3939¢-007 3.9160e-014 1.4489e-009
Pa-234 8.2848e-010 3.0654e+001 1.2778e-006 4.7280e-002
Pa-234m 5.1780e-007 1.9159¢+004 7.9865e-004 2.9550e+001
Pb-210 4.9604e-018 1.8353e-007 7.6508e-015 2.8308e-010
Pb-214 2.5389¢e-017 9.3840e-007 3.9160e-014 1.4489e-009
Po-210 4.6180e-018 1.7087e-007 7.1228e-015 2.63546-010
Po-214 2.5384e-017 9.3820e-007 3.8151e-014 1.4486e-009
Po-218 2.5394e-017 9.3959e-007 3.9168e-014 1.4492e-009
Ra-226 2.5433e-017 9.4101e-007 3.9227e-014 1.4514e-009
Rn-222 2.5394e-017 9.3959e-007 3.9168e-014 1.4492e-009
Th-230 5.9081e-015 2.1860e-004 9.1126e-012 3.3717e-007
Th-234 5.1780e-007 1.9158e+004 7.9865e-004 2.9550e+001
U-234 4.3897e-011 1.6242¢+000 6.7706e-008 2.5051e-003
U-238 §.1780e-007 1.9159¢+004 7.9865e-004 2.9550e+001
Buildup
The materlal reference Is : Cyl. Core
Integration Parameters
Y Direction (axial) 20
Circumferential 20
Results
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposuyre Rate
MeV photons/sec MeVicm?/sec MeVicm?/sec mR/Mh mRhr
iy With Buildup No Buildup With Bulidup
0.04 3.752e-02 2.140e-06 2.144e-06 9.465e-09 9.482¢-09
0.05 1.917e-03 1.367e-07 1.369¢-07 3.641e-10 3.647e-10
0.06 7.499e+02 6.417¢-02 6.428e-02 1.275e-04 1.277e-04
Kerr-McGee Technical Center Decommissioning Project Revision: 0
Final Status Survey Report-Indoor Survey Units April 2004
218 APPENDIX 6



Page :2

DOS File : TCPPC03.MS5
Run Date : March 24, 2004
Run Time: 4:05:42 PM
Duration : 00:00:01

Energy Activity Fluence Rate lyence Rate Exposure Rate Exposure Rate
MeV photons/sec MeVicm¥sec MeVicmi/sec mRMhr mRMhr
No Buildup With Buildup No Buildup With Bulldup

0.08 2.724e+01 3.108e-03 3.112e-03 4.918e-06 4.925e-06

0.1 1.176e+03 1.678e-01 1.680e-01 2.568e-04 2.570e-04

0.15 9.665e+00 2.0682-03 2.070e-03 3.406e-06 3.400e-06

0.2 6.466e+00 1.845e-03 1.846e-03 3.256e-06 3.259¢-06

0.3 2.226e+00 9.529¢-04 9.534e-04 1.808e-06 1.809e-06

04 1.882e+00 1.074e-03 1.075¢-03 2.093e-08 2.084e-06

05 2.795e+00 1.994e-03 1.995e-03 3.915e-06 3.916e-06

06 1.142e+01 9.779-03 9.783e-03 1.909e-05 1.909e-05

08 6.360e+01 7.261¢-02 7.263e-02 1.381e-04 1.382e-04

1.0 2.034e+02 2.902e-01 2.803e-01 5.349e-04 5.351e-04

1.5 4.290e+00 9.183e-03 9.185e-03 1.545e-05 1.545e-05

20 5.534e-01 1.580e-03 1.580e-03 2.443¢-06 2.443¢-06

TOTALS: 2.259e+03 6.263e-01 6.268e-01 1.114e-03 1.114e-03
Kerr-McGee Technical Center Decommissioning Project Revision: 0
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DOS File : TCPPC04.MS5
Run Date: March 24, 2004
Run Time: 4:14:26 PM
Duration : 00:00:01

Attachment C-4
Mixture for 1 Tube

MicroShield v5.03 (5.03-00027)
NEXTEP ENVIRONMENTAL INC,

<

Case Title: 1°, mix
Description: Case 1
Geometry: 8 - Cylinder Surface - Intornal Dose Polnt

File Ref:
Date:

By:
Checked:

Source Dimenslions

Height 65.0cm 2ft18in
Radius 1.588 cm 06in
Dose Points
X Y 4
#1 Ocm 0.5cm Ocm
0.0in 0.2in 0.0in
Shields
Shield Name Dimension Material Density
« Cyt. Core 1.588 cm Air 0.00122
4
Source Input
Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove
Nuclide guries becquerels yCilcm? Balem?
Ac-228 1.9439e-008 7.1925e+002 2.9983e-005 1.1084e+000
Bi-210 1.2023e-008 4.4486e+002 1.8545e-005 6.8615e-001
Bi-212 1.9170e-008 7.0929e+002 2.9567e-005 1.0940e+000
Bi-214 1.9714e-008 7.2843e+002 3.0407e-005 1.1251e+000
Pa-234 3.1962e-011 1.1826e+000 4.9297e-008 1.8240e-003
Pa-234m 1.9976e-008 7.3911e+002 3.0811e-005 1.1400e+000
Pb-210 1.2028e-008 4.4504e+002 1.8552e-005 6.8642e-001
Pb-212 1.9170e-008 7.0928e+002 2.9567e-005 1.0940e+000
Pb-214 1.97142-008 7.2943e+002 3.0407e-005 1.1251e+000
Po-210 1.1890e-008 4.3994e+002 1.833%¢-005 6.7855e-001
Po-212 1.2282¢-008 4 5444e+002 1.8944e-005 7.0092e-001
Po-214 1.9710e-008 7.2928e+002 3.0401e-005 1.1248e+000
Po-216 1.9170e-008 7.0929e+002 2.9568e-005 1.0940e+000
Po-218 1.9718e-008 7.2958e+002 3.0413e-005 1.1253e+000
Ra-224 1.9170e-008 7.0928e+002 2.9568e-005 1.0940e+000
Ra-226 1.9718e-008 7.2057e+002 3.0413e-005 1.1253e+000
Ra-228 1.8439e-008 7.1925e+002 2.9983e-005 1.1094e+000
Rn-220 1.9170e-008 7.0929e+002 2.9568e-005 1.0940e+000
Rn-222 1.9718e-008 7.2958e+002 3.0413e-005 1.1253e+000
Th-228 1.9171e-008 7.0935e+002 2.9570e-005 1.0941e+000
Th-230 2.2793e-016 8.4333e-006 3.5155e-013 1.3007e-008
Th-232 1.9976e-008 7.3811e+002 3.0811e-005 1.1400e+000
Th-234 1.9976e-008 7.3911e+002 3.0811e-005 1.1400e+000
TI-208 6.8878e-009 2.5485e+002 1.0624e-005 3.9307e-001
U-234 1.6935e-012 6.26598-002 2.6120e-009 9.6644e-005
U-238 1.9976e-008 7.3911e+002 3.0811e-005 1.1400e+000
Bulldup
The material reference is : Cyl. Core
Integration Parameters
Y Direction (axial) 20
Circumferential 20
Kerr-McGee Technical Center Decommissioning Project Revision: 0
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DOS File : TCPPC04.MS5
Run Date: March 24, 2004
Run Time: 4:14:26 PM
Duration : 00:00:01

Results
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
Mev photons/sec MeViem*/sec MeViem¥sec mR/hr MR/
No Buildup With Buildup No Buildup With Buildup
0.04 7.254e+00 4.137e-04 4.145e-04 1.830e-06 1.833e-06
0.05 2.609e+01 1.860e-03 1.863e-03 4,955e-06 4.964e-06
0.06 3.394e+01 2.805e-03 2.909e-03 §.769e-06 5.779e-06
0.08 4,755e+02 5.426e-02 5.434e-02 8.587e-05 8.600e-05
0.1 8.733e+01 1.388e-02 1.390e-02 2.124e-05 2.127e-05
0.15 3.059e+01 6.546e-03 6.552e-03 1.078e-05 1.078e-05
02 4.646e+02 1.326e-01 1.327e-01 2.340e-04 2.342e-04
0.3 3.375e+02 1.445e-01 1.445¢-01 2.740e-04 2.742¢-04
0.4 2.962e+02 1.691e-01 1.881e-01 3.294e-04 3.296e-04
05 1.121e+02 7.997e-02 8.000e-02 1.5670e-04 1.570e-04
0.6 5.778e+02 4.847e-01 4.949e-01 9.656e-04 9.660e-04
08 2.986e+02 3.409e-01 3.410e-01 6.484e-04 6.486e-04
1.0 6.549e+02 9.346e-01 9.348e-01 1.723e-03 1.723e-03
1.5 2.352e+02 5.034e-01 6.035e-01 8.470e-04 8.472e-04
2.0 1.974e+02 5.634e-01 5.635¢-01 8.713e-04 8.714e-04
3.0 2.543e+02 1.089e+00 1.08%e+00 1.477e-03 1.478e-03
TOTALS: 4.099¢+03 4.532e+00 4.533e+00 7.657e-03 7.659¢-03
Kermr-McGee Technical Center Decommissioning Project Revision: 0
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DOS File : TCPPC05.MSS
Run Date: March 24, 2004
Run Time: 3:59:39 PM
Duration : 00:00:01

Attachment C-5
Ra-226 for 2” Tube

MicroShield v5.03 (5.03-00027)
NEXTEP ENVIRONMENTAL INC.

Case Title: 2", Ra-226
Description: Casa §

File Ref:

Date:
By:

Checked:

Geometry: § - Cylinder Surface - Internal Dose Point

Source Dimensions

Height 65.0cm ft1.6in
t§ Radius 254cm 10in
tR
: Dose Points
32 X Y 4
i4 #1 Ocm 0.5¢cm Ocm
8 0.0in 0.2in 0.0in
1)
i Shields
<5 Shield Name Rimension Material  Density
LM Cyl. Core 2.54cm Air 0.00122
-4
Source Input
Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.0156
Photons < 0.015 : Excluded
Library : Grove
Nuclide curies becquerels WCilgm? Balem?
Bi-210 4.5800e-008 1.6983e+003 4.4247e-005 1.6371e+000
Bi-214 7.5260e-008 2.7846e+003 7.2550e-005 2.6844e+000
Pb-210 4.5918e-008 1.6890e+003 4.4264e-005 1.6378e+000
Pb-214 7.5260e-008 2.7846e+003 7.2550e-005 2.6844e+000
Po-210 4.5391e-008 1.6795e+003 4.3757e-005 1.6190e+000
Po-214 7.5244¢-008 2.7840e+003 7.2535e-005 2.6838e+000
Po-218 7.5275e-008 2.7852e+003 7.2565e-005 2.6849e+000
Ra-226 7.5275¢e-008 2.7852e+003 7.2564e-005 2.6849e+000
Rn-222 7.6275e-008 2.7852e+003 7.2565e-005 2.6849e+000
Bulldup
The material reference is : Cyl. Core
Integration Parameters
Y Direction (axial) 20
Circumferential 20
Results
Energy Activity Eluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeVicm?/sec MeVicm®/sec mR/hr mR/Mhr
No Buitdup i itdu No Buildup With Buildup
0.05 9.858e+01 4.136e-03 4.147e-03 1.102¢-05 1.105e-05
0.08 6.420e+02 4.267e-02 4.277e-02 6.753e-05 6.768e-05
0.1 3.780e+00 3.141e-04 3.147e-04 4.805e-07 4.814e-07
0.2 3.000e+02 4.986e-02 4.992e-02 8.800e-05 8.810e-05
0.3 5.746e+02 1.433e-01 1.434e-01 2.718e-04 2.721e-04
0.4 1.066e+03 3.543e-01 3.546e-01 6.904e-04 6.908e-04
0.5 4.974e+01 2.068e-02 2.069e-02 4.059¢-05 4.061e-05
0.6 1.343e+03 €.697e-01 8.701e-01 1.307¢-03 1.308e-03
0.8 2.632e+02 1.750e-01 1.751e-01 3.329e-04 3.331e-04
Kerr-McGee Technical Center Decommissioning Project Revision: 0
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DQS File : TCPPC0O5.MS5
Run Date: March 24, 2004
Run Time: 3:59:39 PM

Duration : 00:00:01
Eneray Activity Fluence Rate Fiuence Rate Exposure Rate xposure Rat
MeV photons/sec MeVicm?/sec MeViem?*/sec mRMr mRihr
No Buildup With Buildup No Buildup With Buildup
1.0 8.719e+02 7.249e-01 7.252e-01 1.336e-03 1.337e-03
15 5.301e+02 6.612e-01 6.614e-01 1.113e-03 1.113e-03
20 7.452e+02 1.239e+00 1.240e+00 1.917e-03 1.917¢-03
TOTALS: 6.488e+03 4.086e+00 4.087e+00 7.175e-03 7.178e-03
Kerr-McGee Technical Center Decommissioning Project Revision: 0
Final Status Survey Report-Indoor Survey Units April 2004
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Attachment C-6

Th-232 for 2” Tube

MicroShleld v5.03 (5.03-00027)

NEXTEP ENVIRONMENTAL INC.
Page :1 File Ref:
DOS File : TCPPC06.MS5 Date:
Run Date: March 24, 2004 By __
Run Time: 4:10:20 PM Checked:
Duration : 00:00:01 -
Case Title: 2", TH-232
Description: Case 6
Geometry: 9 - Cylinder Surface - Interna! Dose Point
Source Dimensions
Height 65.0 cm 2ft1.6in
Radius 254 cm 1.0
Dose Paints
X Y Z
#1 Ocm 0.5cm Ocm
0.0in 0.2in 0.0in
Shields
Shield Name Dimension Material Density
- Cyl. Core 254¢cm Air 0.00122
Source input
Grouping Mathod : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove
Nuclide guries uerel uCifcm? Ba/cm*
Ac-228 5.6748e-008 2.0997e+003 5.4705e-005 2.0241e+000
Bi-212 5.5963e-008 2.0706e+003 5.3948e-005 1.8961e+000
Pb-212 §.5963e-008 2.0706e+003 5.3948e-005 1.9961e+000
Po-212 3.5855e-008 1.3266e+003 3.4564¢-005 1.2785e+000
Po-216 5.5963¢-008 2.0706e+003 5.3948e-005 1.9961e+000
Ra-224 6.5963e-008 2.0706e+003 5.3948e-005 1.9861e+000
Ra-228 5.6748e-008 2.0997e+003 5.4705e-005 2.0241e+000
Rn-220 5.5863e-008 2.0706e+003 5.3948e-005 1.9961e+000
Th-228 5.5967¢-008 2.0708e+003 6.3952e-005 1.9962e+000
Th-232 5.8316e-008 2.1577e+003 5.6216e-005 2.0800e+000
TI-208 2.0107e-008 7.4397e+002 1.8383e-005 7.1718e-001
Bulldup
The material reference Is : Cyl. Core
Integration Parameters
Y Direction (axial) 20
Circumferential 20
Rosults
Energy Activity i¢ lyence R ure Rat Exposure Rate
MeV photons/sec M 2 MeVicmi/sec mRMr mR/hr
No Buitdup With Buildup i With Buildup
0.04 2.117e+01 7.033e-04 7.052e-04 3.110e-06 3.11%¢e-06
0.06 1.463e+01 7.291e-04 7.309e-04 1.448e-06 1.452e-06
0.08 8.942e+02 5.944e-02 5.957e-02 9.408e-05 9.427e-05
0.1 1.488e+02 1.236e-02 1.239e-02 1.891e-05 1.895e-05
0.15 8.821e+01 1.100e-02 1.101e-02 1.811e-05 1.813e-05
0.2 1.126e+03 1.872¢-01 1.874e-01 3.304e-04 3.308e-04
03 5.455e+02 1.360e-01 1.361e-01 2.580e-04 2.583e-04
Kerr-McGee Technical Center Decommissioning Project Revision: 0
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DOS File : TCPPC06.MS5
Run Date: March 24, 2004
Run Time: 4:10:20 PM
Duration : 00:00:01

Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeVicm¥/sec MeVicm¥sec mR/hr mR/mr
No Buildup With Buildup No Buildup With Buildup

0.4 4.965e+01 1.651e-02 1.652e-02 3.217e-05 3.219e-05

0.5 2.889e+02 1.201e-01 1.201e-01 2.357e-04 2.358e-04

06 6.5886+02 3.286e-01 3.288¢-01 6.414e-04 6.418e-04

0.8 6.633e+02 4.412e-01 4.414e-01 8.392e-04 8.395¢-04

1.0 1.222e+03 1.016e+00 1.017e+00 1.873e-03 1.874¢-03

15 2.806e+02 3.500e-01 3.501e-01 5.889e-04 5.891e-04

20 6.315e+00 1.050e-02 1.050e-02 1.624e-05 1.624e-05

3.0 7.425e+02 1.852¢+00 1.853¢+00 2.513¢-03 2.514e-03

TOTALS: 6.751e+03 4.543e+00 4.5456+00 7.464¢-03 7.467e-03
Kerr-McGee Technical Center Decommissioning Project RCVI.SIOI). 0
Final Status Survey Report-Indoor Survey Units April 2004
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Attachment C-7
U-238 for 2” Tube

MicroShls!ld v5.03 (5.03-00027)
NEXTEP ENVIRONMENTAL INC.
Page 01 File Ref:
DOS File : TCPPC0O7.MS5 Date:
Run Date: March 24, 2004 By
Run Time: 4:06:28 PM Checked:

Duration : 00:00:01
Case Title: 2", U238
Description: Case 6
Geometry: 9 - Cylinder Surface - Internal Dose Point

Source Dimensions

Height 65.0cm 21t 1.6in
Radius 2.54cm 10in
Dose Points .
X Y 4
¥1 Ocm 0.5cm Ocm
0.0in 02in 0.0in
Shiglds
Shield Name Dimension Maledal  Density
Cy\. Core 254cm Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0,015 : Excluded
Library : Grove
Nuclide guries becquerels pCilcm* Ba/cm®
Bi-210 7.9164e-018 2.9291e-007 7.6314e-015 2.8236e-010
Bi-214 4.0622e-017 1.5030e-006 3.9160e-014 1.4489¢-009
Pa-234 1.3256e-009 4.9045e+001 1.2778e-006 4.7280e-002
Pa-234m 8.2848e-007 3.0654e+004 7.9865e-004 2.9550e+001
Pb-210 7.9366e-018 2.9365e-007 7.6508e-015 2.8308e-010
Pb-214 4.0623e-017 1.5030e-006 3.9160e-014 1.4489¢-009
Po-210 7.3888e-018 2.733%9¢-007 7.1228e-015 2.6354e-010
Po-214 4.0614e-017 1.5027e-006 3.9161e-014 1.4485¢-009
Po-218 4.0631e-017 1.5033e-006 3.9168e-014 1.4492e-009
Ra-226 4,0693e-017 1.5056e-006 3.9227e-014 1.4514e-009
Rn-222 4.0631e-017 1.5033e-006 3.9168e-014 1.4492¢-009
Th-230 9.4530e-015 3.4976e-004 9.1126e-012 3.3717e-007
Th-234 8.2848e-007 3.0654e+004 7.9865e-004 2.9550e+001
U-234 7.0235e-011 2.5987e+000 6.7706e-008 2.5051e-003
U-238 8.2848e-007 3.0654e+004 7.9865e-004 2.9550e+001
Bulldup
The material reference is : Cyl. Core
Integration Parametors
Y Direction (axial) 20
Circumferentia! 20
Results
Energy Activity Eluence Rate . Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeVicm¥sec MeVicm?/sec mRMmr mR/he
No Buildyp With Buildup No Buildup ith Bull
0.04 6.003e-02 1.994e-06 2.000e-06 8.819e-09 8.843e-09
0.0 3.066e-03 1.274e-07 1.277e-07 3.393e-10 3.402e-10
0.08 1.200e+03 5.981e-02 5.996e-02 1.188e-04 1.191e-04
Kerr-McGee Technical Center Decommissioning Project R°V1§1°n‘ 0
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DOS File : TCPPC07.MS5
Run Date: March 24, 2004
Run Time: 4.06:28 PM
Duration : 00:00:01

Energy Activity Fluence Rate Eluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeVicm®/sec MeVicm?/sec mR/r mRB/hr
No Buildup With Buildup No Buildup With Buildup
0.08 4.358e+01 2.897¢-03 2.903e-03 4.584e-06 4.594e-06
0.1 1.882e+03 1.563e-01 1.666e-01 2.392e-04 2.397e-04
0.15 1.546e+01 1.928e-03 1.931e-03 3.174e-06 3.178e-06
0.2 1.035¢+01 1.720e-03 1.722e-03 3.035e-06 3.039e-06
0.3 3.562e+00 8.882e-04 8.890e-04 1.685e-06 1.686e-06
0.4 3.012e¢+00 1.001e-03 1.002e-03 1.951e-06 1.953e-06
0.5 4.472e+00 1.869e-03 1.860e-03 3.649¢-06 3.651e-06
06 1.827e+01 9.116e-03 9.121e-03 1.779e-05 1.780e-05
0.8 1.018e+02 6.769e-02 6.772e-02 1.287e-04 1.288e-04
1.0 3.254e+02 2.705e-01 2.706e-01 4.987e-04 4.888e-04
1.5 6.864e+00 8.561e-03 8.563e-03 1.440e-05 1.441e-05
20 8.855e-01 1.473e-03 1.473e-03 2.277e-06 2.278e-06
TOTALS: 3.615e+03 5.838e-01 5.844e-01 1.038e-03 1.039e-03
Kerr-McGee Technical Center Decommissioning Project Rev1§10n. 0
Final Status Survey Report-Indoor Survey Units April 2004
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Attachment C-8

. 2
Mixture for 2” Tube
MicroShleld v5.03 (5.03-00027)
NEXTEP ENVIRONMENTAL INC.
Page 1 File Ref:
DOS File : TCPPC08.MS5 Date:
Run Date: March 24, 2004 By:
Run Time: 4:16:21 PM Checked:
Duration : 00:00:01
Case Title: 2°, mix
Description: Case 1
Geometry: § - Cylinder Surface - internal Dose Point
v Source Dimenslons
: Height 65.0 cm 2ft18in
it Radius 2.54cm 1.0in
Dose Points
X Y r 4
#1 Ocm 05cm Ocm
0.0in 02in 0.0in
Shlelds
Shield Name Dimension Material  Density
Cy!l. Core 2.54cm Air 0.00122
Source input
Grouping Method : Standard indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove
Nuclide curies | ilem? Ba/cm?
Ac-228 3.1103e-008 1.1508e+003 2.9983e-005 1.1094e+000
Bi-210 1.8237¢-008 7.1178e+002 1.8545e-005 6.8615e-001
Bi-212 3.0672e-008 1.1348e+003 2.9567e-005 1.0840e+000
Bi-214 3.1543e-008 1.1671e+003 3.0407e-005 1.1251e+000
Pa-234 5.1139e-011 1.8821e+000 4.9297e-008 1.8240e-003
Pa-234m 3.1962e-008 1.1826e+003 3.0811e-005 1.1400e+000
Pb-210 1.8245e-008 7.1206e+002 1.8552e-005 6.8642¢-001
Pb-212 3.0672e-008 1.1348e+003 2.9567e-005 1.0940e+000
Pb-214 3.1543¢-008 1.1671e+003 3.0407e-005 1.1251e+000
Po-210 1.9024e-008 7.0390e+002 1.8339¢-005 6.7855e-001
Po-212 1.9651e-008 7.2710e+002 1.8844e-005 7.0082e-001
Po-214 3.1536e-008 1.1668e+003 3.0401e-005 1.9248e+000
Po-216 3.0672e-008 1.1349¢+003 2.9568e-005 1.0940e+000
Po-218 3.1549e-008 1.1673e+003 3.0413e-005 1.1253e+000
Ra-224 3.0672e-008 1.1348e+003 2.9568e-005 1.0840e+000
Ra-226 3.1549¢-008 1.1673e+003 3.0413e-005 1.1253e+000
Ra-228 3.1103e-008 1.1508e+003 2.9983e-005 1.1094e+000
Rn-220 3.0672e-008 1.1349¢+003 2.9568e-005 1.0940e+000
Rn-222 3.1549¢-008 1.1673e+003 3.0413e-005 1.1253e+000
Th-228 3.0674e-008 1.1350e+003 2.9570e-005 1.0941e+000
Th-230 3.6468e-016 1.3493e-005 3.561565e-013 1.3007e-008
Th-232 3.1962e-008 1.1826e+003 3.0811e-005 1.1400e+000
Th-234 3.1962e-008 1.1826e+003 3.0811e-005 1.1400e+000
TI-208 1.1020e-008 4.0775e+002 1.0624e-005 3.8307e-001
U-234 2.7096e-012 1.0025¢-001 2.6120e-009 9.6644e-005
U-238 3.1962e-008 1.1826e+003 3.0811e-005 1.1400e+000
Bulldup
The material reference Is : Cyl. Core
Integration Parameters
Y Direction (axial) 20
Circumferential 20
Kerr-McGee Technical Center Decommissioning Project Rev1§1on. 0
April 2004
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DOS File : TCPPC08.MS5
Run Date: March 24, 2004
Run Time: 4:16:21 PM
Dueation : 00:00:01

Resuits
Energy Activity Eluence Rate Eluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeViem?¥/sec MeViem?/sec mR/hr mRhe
No Buildup With Buildup ildy With Buildup
0.04 1.161e+01 3.855e-04 3.866¢-04 1.705e-06 1.710e-06
0.05 4.174e+01 1.734e-03 1.738¢-03 4.618e-06 4.630e-06
0.06 5.431e+01 2.707e-03 2.714e-03 5.377e-06 5.390e-06
0.08 7.608e+02 5.057e-02 5.068¢-02 8.003e-05 8.021e-05
0.1 1.557e+02 1.294e-02 1.296e-02 1.980e-05 1.883¢-05
0.15 4.894e+01 6.101e-03 8.110e-03 1.005¢-05 1.006e-05
0.2 7.434e+02 1.236e-01 1.237e-01 2.181e-04 2.183e-04
03 5.400e+02 1.346e-01 1.348e-01 2.554e-04 2.556e-04
0.4 4.739e+02 1.576e-01 1.577e-01 3.070¢-04 3.073e-04
05 1.793e+02 7.454e-02 7.459e-02 1.463e-04 1.4648-04
0.6 9.245e+02 4.612e-01 4.614e-01 9.001e-04 9.006e-04
0.8 4.778e+02 3.178e-01 3.178e-01 8.044e-04 6.047¢-04
1.0 1.048e+03 8.712e-01 8.716e-01 1.606e-03 1.607e-03
1.5 3.763e+02 4.693e-01 4.6948-01 7.896e-04 7.898e-04
20 3.158e+02 5.253e-01 5.254¢-01 8.123e-04 8.125e-04
30 4.069e+02 1.015e+00 1.015e+00 1.377e-03 1.378e-03
TOTALS: 6.559¢+03 4.225e+00 4.226e+00 7.138e-03 7.141e-03
Kerr-McGee Technical Center Decommissioning Project Rcv1§10n. 0
Final Status Survey Report-Indoor Survey Units April 2004
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DOS File : TCPPC09.MS5
Run Date: March 24, 2004
Run Time: 4:01:14 PM
Duration : 00:00:01

Attachment C-9

Ra-226 for 4” Tube

MicroShield v5.03 (5.03-00027)
NEXTEP ENVIRONMENTAL INC,

Case Title: 4™, Ra-226
Description: Case 6
Geometry: § - Cylinder Surface - Internaf Dose Point

File Ref.

Date:

By:
Checked:

Source Dimenslons

Height 65.0cm 2ft16in
Radius 5239 cm 21in
Dose Points
X Y Z
#1 Ocm 0.5cm Ocm
0.0in 0.2in 0.0in
Shields
Shield Name Dimension Material  Density
Cyl. Core 6.239cm Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove
Nuclide guries 16l uCiiem? Ba/cm?
Bi-210 9.4668e-008 3.5027e+003 4.4247¢-005 1.6371e+000
Bi-214 1.6522e-007 5.7433e+003 7.2550e-005 2.6844e+000
Pb-210 9.4705e-008 3.5041e+003 4.4264e-005 1.6378e+000
Pb-214 1.6622e-007 5.7433e+003 7.2650e-005 2.6844e+000
Po-210 9.3619e-008 3.4639e+003 4.3757e-005 1.6190e+000
Po-214 1.6519¢-007 5.7421e+003 7.2535¢-005 2.6838e+000
Po-218 1.56268e-007 5.7444e+003 7.2565e-005 2.6849e+000
Ra-226 1.56525e-007 5.7444¢+003 7.2564e-005 2.6849e+000
Rn-222 1.5526e-007 5.7444e+003 7.25656-005 2.6849e+000
Bulldup
The material reference Is : Cyl. Core
Integration Parameters
Y Direction (axial) 20
Circumferential 20
Results
Energy Activity Fluence Rate Eluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeVicm®/sec MevVicm¥/sec mRMr mR/Mr
No Buildup With Buildup No Buildup With Buiidup
0.05 2.054e+02 3.794e-03 3.812e-03 1.011e-05 1.015e-05
0.08 1.324e+03 3.915e-02 3.931e-02 6.195¢-05 8.220e-05
0.1 7.796e+00 2.882e-04 2.892¢-04 4.409e-07 4.424e-07
02 6.187e+02 4.575e-02 4.585e-02 8.075e-05 8.092e-05
0.3 1.185e+03 1.315e-01 1.317e-01 2.495¢-04 2.499e-04
0.4 2.198e+03 3.252e-01 3.256e-01 6.336e-04 6.344e-04
05 1.026e+02 1.898e-02 1.800e-02 3.725e-05 3.729¢-05
0.6 2.769e¢+03 6.147e-01 6.153e-01 1.200e-03 1.201e-03
0.8 5.428e+02 1.607e-01 1.608e-01 3.056e-04 3.058e-04
Kerr-McGee Technical Center Decommissioning Project Revision: 0
Final Status Survey Report-Indoor Survey Units April 2004
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DOS File : TCPPC09.MS5
Run Date: March 24, 2004
Run Time: 4:01:14 PM
Duration : 00:00:01

Energy Activity Eluence Rate Eluence Rate X Exposure Rate
MeV photons/sec MeVicm?/sec MeViem?/sec mR/he mR/MAr
No Buildup With Buildup No Buildup h
1.0 1.788e+03 8.655e-01 6.65%¢-01 1.227¢-03 1.227e-03
1.5 1.093e+03 6.071e-01 8.074e-01 1.021e-03 1.022e-03
20 1.537e+03 1.138e+00 1.138e+00 1.760e-03 1.760e-03
TOTALS: 1.338e+04 3.750e+00 3.753e+00 6.587e-03 6.592e-03
Kerr-McGee Technical Center Decommissioning Project Rcvi_sion: 0
Final Status Survey Report-Indoor Survey Units April 2004
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DOS File : TCPPC10.MSS
Run Date: March 24, 2004
Run Time: 4:11:00 PM
Duration : 00:00:01

Attachment C-10
Th-232 for 4” Tube

MicroShield v5.03 (5.03-00027)
NEXTEP ENVIRONMENTAL INC.

Case Title: 4“, TH-232
Description: Case 6
Geometry: 8 - Cylinder Surface - Internal Doss Point

File Ref:

Date:
By:

Checked:

Source Dimensions

Height 65.0cm 2f1.6in
Radius 5.239cm 21in
Dose Points
X Y r4
#1 Ocm 05cm Ocm
0.0in 0.2in 0.0in
Shlelds
hield Name Dimension Material Qensity
Cyl. Core 5.239cm Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 2§
Lower Energy Cutoff : 0.015
Photons < 0.016 : Excluded
Library : Grove
Nuglide uries becquerels uCilem? Ba/em?
Ac-228 1.1704e-007 4.3306e+003 5.4705e-005 2.0241e+000
Bi-212 1.1542e-007 4.2707e+003 5.3948e-005 1.9961e+000
Pb-212 1.1542e-007 4.2707e+003 5.3948e-005 1.9961e+000
Po-212 7.3952e-008 2.7362e+003 3.4564e-005 1.2789e+000
Po-216 1.1542¢-007 4.2707e+003 5.3948e-005 1.8961e+000
Ra-224 1.1542e-007 4.2707e+003 5.3948e-005 1.9961e+000
Ra-228 1.1704e-007 4.3306e+003 5.4705e-005 2.0241e+000
Rn-220 1.1542e-007 4.2707e+003 5.3948e-005 1.9961e+000
Th-228 1.1543e-007 4.2710e+003 5.3952e-005 1.9962e+000
Th-232 1.2028¢-007 4.4502e+003 5.6216e-005 2.0800e+000
Ti-208 4.1472e-008 1.5344e+003 1.9383e-005 7.1718e-001
Bulldup
The material reference is : Cyl. Core
Integration Parameters
Y Direction (axial) 20
Circumferentiat 20
Results
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photonsisec MeVicm¥sec MeVicm¥/seg mR/My mRMr
No Buildyp With Buildup No Buildup With Buildup
0.04 4.367e+01 6.450e-04 6.481e-04 2.852e-06 2.8666-06
0.06 3.017e+01 6.688e-04 6.719e-04 1.328e-06 1.334e-06
0.08 1.844e+03 5.453e-02 5.475e-02 8.629e-05 8.664e-05
0.1 3.069e+02 1.134e-02 1.138e-02 1.735e-05 1.741e-05
0.15 1.818e+02 1.008e-02 1.012e-02 1.661e-05 1.666e-05
0.2 2.323e+03 1.718e-01 1.722e-01 3.032e-04 3.038e-04
0.3 1.125e+03 1.248e-01 1.250e-01 2.368e-04 2.372¢-04
Kerr-McGee Technical Center Decommissioning Project Revision: 0
Final Status Survey Report-Indoor Survey Units April 2004
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DOS File : TCPPC10.MS5
Run Date: March 24, 2004
Run Time: 4:11:00 PM
Duration : 00:00:01

Energy Activity Eluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeVicmt/seg MeVicm®/sec mR/Mr mR/Mhe
No Buildup With Buildup No Buildup With Buildup

04 1.024e+02 1.515e-02 1.617e-02 2.952e-05 2.956e-05

0.5 5.858e+02 1.102e-01 1.103e-01 2.163e-04 2.166e-04

0.6 1.358e+03 3.016e-01 3.018e-01 5.888¢-04 5.893e-04

0.8 1.368e+03 4.050e-01 4.053¢-01 7.703e-04 7.709e-04

1.0 2.521e+03 9.329e-01 9.335e-01 1.720e-03 1.721e-03

15 5.788e+02 3.214e-01 3.215e-01 5.407e-04 5.409e-04

20 1.302e+01 9.642e-03 9.648e-03 1.491e-05 1.402¢-05

3.0 1.531e+03 1.701e+00 1.701e+00 2.307e-03 2.308e-03

TOTALS: 1.392e+04 4.171e+00 4.173e+00 6.852e-03 6.857e-03
Kerr-McGee Technical Center Decommissioning Project Rcvi.sion: 0
Final Status Survey Report-Indoor Survey Units April 2004
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Attachment C-11
U-238 for 4” Tube

MicroShield v8.03 (5.03-00027)
NEXTEP ENVIRONMENTAL INC.
Page 01 File Ref:
DOS File : TCPPC11.MS5 Date:
Run Date: March 24, 2004 By:
Run Time: 4:07:06 PM Checked:

Duration : 00:00:01
Case Title: 4", U238
Description: Case 6
Geometry: 9 - Cylinder Surface - Internal Dose Point

Source Dimensions

Height 65.0 cm 2ft16in
Radius §.239¢cm 21in
Doss Points
& Y Z
#1 0cm 0.5cm Ocm
0.0in 0.2in 00in
Shields
Shield Name Dimengion Material Density
Cyl. Core 5.239 cm Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 25

Lower Energy Cutoff : 0.015
Photons < 0.016 : Excluded

Library : Grove

Nuclide curies ! pCilcm? Bg/cm?

Bi-210 1.6328e-017 6.0412e-007 7.6314e-015 2.8236e-010

Bi-214 8.3784e-017 3.1000e-006 3.9160e-014 1.4488e-009

Pa-234 2.7340e-009 1.0116e+002 1.2778e-006 4.7280e-002

Pa-234m 1.7087e-006 6.3223e+004 7.9865e-004 2.9550e+001

Pb-210 1.6368¢-017 6.0566e-007 7.6508e-015 2.83086-010

Pb-214 8.3784e-017 3.1000e-006 3.9160e-014 1.4489¢-009

Po-210 1.5239e-017 5.6388e-007 7.1228e-015 2.6354e-010

Po-214 8.3766e-017 3.0993e-006 3.9151e-014 1.4486e-009

Po-218 8.3801e-017 3.1007e-006 3.9168e-014 1.4492e-009

Ra-226 8.39282-017 3.1053e-006 3.8227e-014 1.4514e-009

Rn-222 8.3802e-017 3.1007e-006 3.9168e-014 1.4492e-009

Th-230 1.9497e-014 7.2138e-004 9.1126e-012 3.3717e-007

Th-234 1.7087e-006 6.3223e+004 7.9885e-004 2.9550e+001

U-234 1.4486e-010 5.3598e+000 6.7706e-008 2.5051e-003

u-238 1.7087e-006 6.3223e+004 7.9865e-004 2.9550e+001

Buildup
The material reference is : Cyl. Core
Integration Paramaters
Y Direction (axial) 20
Circumferential 20
Results
Energy Activity Fluence Rate Eluence Rate Exposure Rate Exposure Rate
MeV Rhotons/sec MeVigm¥/sec MeViem?/sec mR/hr mR/hre
No Buildup With Buildup No Buildup With Buildup
0.04 1.238e-01 1.829e-06 1.838e-06 8.088e-09 8.127e-09
0.05 6.325¢-03 1.168e-07 1.174e-07 3.112e-10 3.127e-10
0.06 2.475e+03 5.488e-02 5.511e-02 1.090e-04 1.095¢-04
Kerr-McGee Technical Center Decommissioning Project Revision: 0
Final Status Survey Report-Indoor Survey Units April 2004
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DOS File : TCPPC11.MS5
Run Date: March 24, 2004
Run Time: 4:07:06 PM
Duration : 00:00:01

Eneroy Activity Fluence Rate Eluence Rate Exposure Rate Expogure Rate
MeV photons/sec MeVicm¥sec MeVicm?®/sec mR/hr mRMmr
No Buildup With Buildup No Buildup With Buildup

0.08 8.988e+01 2.657e-03 2.668e-03 4.205e-06 4.222e-06

0.1 3.881e+03 1.435e-01 1.439e-01 2.195e-04 2.202e-04

0.15 3.189e+01 1.769e-03 1.774e-03 2.913e-06 2.921e-08

0.2 2.134e+01 1.578e-03 1.581e-03 2.785e-06 2.791e-06

03 7.346e+00 8.152e-04 8.164e-04 1.646e-06 1.549¢-06

04 6.211e+00 9.191e-04 9.203e-04 1.791e-06 1.793e-06

05 9.224e+00 1.706e-03 1.708e-03 3.349¢-06 3.353¢-08

06 3.769e+01 8.367e-03 8.375e-03 1.633e-05 1.635¢-05

0.8 2.099e+02 6.214e-02 6.218e-02 1.182e-04 1.183e-04

1.0 6.711e+02 2.483e-01 2.485e-01 4.578e-04 4.581e-04

1.5 1.416e+01 7.860e-03 7.863e-03 1.322e-05 1.323e-05

20 1.826e+00 1.352e-03 1.353¢-03 2.091e-06 2.092e-06

TOTALS: 7.456e+03 5.358e-01 5.368e-01 9.526e-04 98.543¢-04
Kerr-McGee Technical Center Decommissioning Project Rev1§10n: 0
Final Status Survey Report-Indoor Survey Units April 2004
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Attachment C-12
Mixture for 4 Tube

MicroShield v5.03 (5.03-00027)
NEXTEP ENVIRONMENTAL INC.
Page 1 File Ref:
DOS File : TCPPC12.MS5 Date:
Run Date : March 24, 2004 By:
Run Time: 4:16:55 PM Checked:

——————

Duration : 00:00:01
Case Title: 4™, mix
Description: Case 1
Geometry: 8 - Cylinder Surface - Interna! Dose Polnt

Source Dimensions

Height 65.0cm 2ft18in
Radius 5.239cm 2.1in
Dose Points
X Y 4
#1 Ocm 05cm Ocm
0.0in 02in 00in
Shields
hi me Dimension Material  Density
Cyl. Core 5.236cm Air 0.00122
Source Input
Groupling Meathod : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove
Nuclide guries uere! yCilem? Bgicm?
Ac-228 6.4149¢-008 2.3735e+003 2.9983e-005 1.1094e+000
Bi-210 3.9677e-008 1.4681e+003 1.8545e-005 6.8615e-001
Bi-212 6.3261e-008 2.3406e+003 2.9567e-005 1.0840e+000
Bi-214 6.5057e-008 2.4071e+003 3.0407e-005 1.1251e+000
Pa-234 1.0547e-010 3.8025e+000 4.9297e-008 1.8240e-003
Pa-234m 6.5921e-008 2.4391e+003 3.0811e-005 1.1400e+000
Pb-210 3.9693e-008 1.4686e+003 1.8552e-005 6.8642e-001
Pb-212 6.3261e-008 2.3406e+003 2.9567e-005 1.0940e+000
Pb-214 6.5057e-008 2.4071e+003 3.0407e-005 1.1251e+000
Po-210 3.9238e-008 1.4518e+003 1.8339¢-005 6.7855e-001
Po-212 4.0531e-008 1.4997e+003 1.8944e-005 7.0092e-001
Po-214 6.5044e-008 2.4066e+003 3.0401e-005 1.1248e+000
Po-216 8.3261e-008 2.3407e+003 2.8568e-005 1.0940e+000
Po-218 6.5070e-008 2.4076e+003 3.0413e-005 1.1253e+000
Ra-224 6.3261e-008 2.3407e+003 2.9568e-005 1.0940e+000
Ra-226 6.5070e-008 2.4076e+003 3.0413e-005 1.1263e+000
Ra-228 6.4149e-008 2.3735e+003 2.9983e-005 1.1094e+000
Rn-220 6.3261e-008 2.3407e+003 2.9568¢-005 1.0940e+000
Rn-222 6.5070e-008 2.4076e+003 3.0413e-005 1.1253e+000
Th-228 6.3266e-008 2.3408e+003 2.9570e-005 1.0941e+000
Th-230 7.5216e-016 2.7830e-005 3.5155e-013 1.3007e-008
Th-232 6.5921e-008 2.4391e+003 3.0811e-005 1.1400e+000
Th-234 6.5921e-008 2.4391e+003 3.0811e-005 1.1400e+000
Ti-208 2.2730e-008 8.4099¢+002 1.0624e-005 3.9307e-001
U-234 5.6885e-012 2.0677e-001 2.6120e-009 9.6644e-005
U-238 6.5921e-008 2.4391e+003 3.0811e-005 1.1400e+000
Bulldup
The material reference Is : Cyl. Core
Integration Parameters
Y Direction (axial) 20
Circumferentia! 20
Kerr-McGee Technical Center Decommissioning Project Rev1.51on. 0
Final Status Survey Report-Indoor Survey Units April 2004
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DOS File : TCPPC12.MS5
Run Date: March 24, 2004
Run Time: 4:16:55 PM
Duration : 00:00:01

Results
Energy Activity Eluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeVicmisec MeVicm¥/sec mR/hr mR/Mr
No Buildup With Buildup No Buildyp With Buildup
0.04 2.384e+01 3.536e-04 3.553¢-04 1.564e-06 1.571e-06
0.05 8.609e+01 1.690e-03 1.598e-03 4.236¢-06 4.2560-06
0.06 1.120e+02 2.483e-03 2.494e-03 4.932e-06 4.955e-08
0.08 1.569e+03 4.640e-02 4.658e-02 7.342¢-05 7.372e-05
0.1 3.212e+02 1.187e-02 1.191e-02 1.816e-05 1.823e-05
0.15 1.009e+02 5.598e-03 5.614e-03 9.219¢-06 9.2442-06
0.2 1.633e+03 1.134e-01 1.136e-01 2.001e-04 2.006e-04
0.3 1.114e+03 1.236e-01 1.238e-01 2.344e-04 2.348¢-04
0.4 9.775e+02 1.446e-01 1.448e-01 2.8180-04 2.822e-04
05 3.699e+02 6.842¢-02 6.849e-02 1.343e-04 1.344e-04
0.6 1.907e+03 4.233e-01 4.237¢-01 8.262e-04 8.270e-04
0.8 9.854e+02 2.917e-01 2.919e-01 5.548e-04 5.553¢-04
1.0 2.161e+03 7.998e-01 8.003¢-01 1.4746-03 1.475¢-03
15 7.761e+02 4.309¢-01 4.311e-01 7.249¢-04 7.253¢-04
2.0 6.514e+02 4.822e-01 4.824¢-01 7.457¢-04 7.460e-04
3.0 8.393e+02 9.322¢-01 9.324e-01 1.265¢-03 1.265¢-03
TOTALS: 1.353e+04 3.878e+00 3.881e+00 6.553e-03 6.558¢-03
Kerr-McGee Technical Center Decommissioning Project Rev1§10n. 0
Final Status Survey Report-Indoor Survey Units April 2004
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DOS File : TCPPC13.MS5
Run Date: March 24, 2004
Run Time: 4:03:22 PM
Duration : 00:00:01

Attachment C-13
Ra-226 for TM0403 Limit

MicroShield vE.03 (5.03-00027)
NEXTEP ENVIRONMENTAL INC.

Case Title: 4", TM0403, RA
Description: Case 1

Geometry: 8 - Cylinder Surface - Internal Dose Point

File Ref:

Date:
By:

Checked:

Source Dimensions

Height 65.0cm 2ft1.6in
Radius 5.239 cm 21in
Dose Points
X Y Z
#1 Ocm 0.5¢cm Ocm
0.0in 0.2in 0.0in
Shields
Shield Name Dimension Material Density
Cyl. Core 5.239 cm Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove
fi curies rels pCilem?* Bg/cm?
Bi-210 6.6710e-006 2.4683e+005 3.1179¢-003 1.1536e+002
Bi-214 1.0938e-005 4.0471e+005 5.1124e-003 1.8916e+002
Pb-210 6.6736e-006 2.4692e+005 3.1192¢-003 1.1541e+002
Pb-214 1.0938e-005 4.0471e+005 6.1124e-003 1.8916e+002
Po-210 6.5971e-006 2.4409e+005 3.0834e-003 1.1408e+002
Po-214 1.0936e-005 4.0463e+005 5.1113e-003 1.8912e+002
Po-218 1.0940e-005 4.0479¢+005 5.1134¢-003 1.8920e+002
Ra-226 1.0940e-005 4.0479¢+005 5.11346-003 1.8920e+002
Rn-222 1.0940e-005 4.0479¢+005 5.1134e-003 1.8920e+002
Buildup
The material reference is : Cyl. Core
Integration Parameters
Y Direction (axial) 20
Circumferentia! 20
Results
Energy Activity Fluence Rate Flyence Rate Exposure Rate Exposure Rate
MeV photons/sec MeVicm®/sec MeVicm¥sec mRhr mR/he
No Buildup With Buildup No Buildup With Buildup
0.05 1.447e+04 2.674e-01 2.686e-01 7.122¢-04 7.156e-04
0.08 9.331e+04 2.759e+00 2.770e+00 4.366e-03 4.383e-03
0.1 5.494e+02 2.031e-02 2.038e-02 3.107e-06 3.118e-05
0.2 4.360e+04 3.224e+00 3.231e+00 5.690e-03 5.702¢-03
0.3 8.352e+04 §.267e+00 9.282e+00 1.768e-02 1.761e-02
04 1.549e+05 2.292e+01 2.294e+01 4.465e-02 4.471e-02
0.5 7.230e+03 1.337e+00 1.339e+00 2.625¢-03 2.628e-03
0.6 1.951e+05 4.332e+01 4.336e+01 8.455e-02 8.463e-02
0.8 3.825e+04 1.132e+01 1.133e+01 2.153e-02 2.155e-02
Kerr-McGee Technical Center Decommissioning Project Revision: 0
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DOS File : TCPPC13.MS5
Run Date: March 24, 2004
Run Time: 4:03:22 PM
Duration : 00:00:01

Energy Activity Fluence Rate Eluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeVicm?/sec MeViem?/sec mR/Mhr mRMe
No Buildup With Buildup No Buildup With Buildup

1.0 1.267e+05 4.689¢+01 4.692¢e+01 8.644e-02 8.650e-02

15 7.705e+04 4.278e+01 4.280e+01 7.197e-02 7.201e-02

20 1.083e+05 8.018e+01 8.0216+01 1.240e-01 1.240e-01

TOTALS: 9.430e+05 2.643e+02 2.645¢+02 4.641e-01 4.645e-01
Kerr-McGee Technical Center Decommissioning Project Revision: 0
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DOS File : TCPPC14.MS5
Run Date: March 24, 2004
Run Time: 4:12:01 PM
Duration : 00:00:01

Attachment C-14
Th-232 for TM0403 Limit

MicroShield v8.03 (5.03-00027)
NEXTEP ENVIRONMENTAL INC.

Case Title: 4", TM0403, Th

Description:

Case 1

Geometry: 8 - Cylinder Surface - Internai Dose Point

File Ref;

Checked:

Source Dimensions

Date:

Height 65.0cm 2#16in
Radius 5239 cm 2.1in
Dose Points
X Z
#1 Ocm 0.5¢cm Ocm
00in 0.2in 0.0in
Shields
Shield Name PRimension Material Density
Cyl. Core 5.239cm Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove
Nuclide curies becguerels pCiem? Bafem?
Ac-228 4.5675e-006 1.6900e+005 2.1348e-003 7.8988e+001
Bi-212 4.5043e-006 1.6666e+005 2.1053e-003 7.7894e+001
Pb-212 4.5043e-006 1.6666e+006 2.1053e-003 7.78942+001
Po-212 2.8859e-006 1.0678e+005 1.3488e-003 4.9907e+001
Po-216 4.5043e-006 1.6666e+005 2.1053e-003 7.7895e+001
Ra-224 4.5043e-006 1.6666e+005 2.1053e-003 7.7895e+001
Ra-228 4.5675¢-006 1.6900e+005 2.1348e-003 7.8988e+001
Rn-220 4.5043e-006 1.6666e+005 2.1053e-003 7.7895e+001
Th-228 4.5046e-006 1.6667e+005 2.1054e-003 7.7901e+001
Th-232 4.6937e-006 1.7367e+005 2.1938e-003 8.1170e+001
TI-208 1.6184e-006 5.9880e+004 7.5642e-004 2.7987e+001
Buildup
The material reference is : Cyl. Core
Integration Parameters
Y Direction (axial) 20
Circumferential 20
Results
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeViem?*/sec MeVicm?*sec mR/r mRir
No Buildup With Buildup No Buildup With Buil
0.04 1.704e+03 2.517¢-02 2.529e-02 1.113e-04 1.119e-04
0.06 1.177e+03 2.610e-02 2.622¢-02 5.184e-05 5.208e-05
0.08 7.197e+04 2.128e+00 2.136e+00 3.368e-03 3.381e-03
0.1 1.198e+04 4.427e-01 4.442e-01 6.772e-04 6.796e-04
0.15 7.100e+03 3.937e-01 3.948e-01 6.484e-04 6.502e-04
0.2 9.065e+04 6.704e+00 6.718e+00 1.183e-02 1.186e-02
0.3 4.391e+04 4.872e+00 4.880e+00 9.241e-03 9.256e-03
Kerr-McGee Technical Center Decommissioning Project Revision: 0
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DOS File : TCPPC14.MS5
Run Date : March 24, 2004
Run Time: 4:12:01 PM
Duration : 00:00:01

Energy Activity Elyence Rate Eluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeVicm?/sec m?/ mR/hr mRMr
No Buildup With Buildup No Buildup With Buildup

0.4 3.996e+03 5.913e-01 5.921e-01 1.152e-03 1.1564e-03

0.5 2.325e+04 4.301e+00 4.305e+00 8.442¢-03 8.451e-03

06 5.303e+04 1.177e+01 1.178e+01 2.298e-02 2.300e-02

0.8 5.339e+04 1.580e+01 1.582e+01 3.006e-02 3.008e-02

1.0 9.837e+04 3.641e+01 3.643e+01 6.711e-02 6.715e-02

1.5 2.259e+04 1.254e+01 1.255e+01 2.110e-02 2.111e-02

20 5.082e+02 3.763¢-01 3.764e-01 5.819e-04 5.821e-04

3.0 5.976e+04 6.637e+01 6.639e+01 9.005e-02 9.007e-02

TOTALS: 5.434e+05 1.628e+02 1.629e+02 2.674e-01 2.676e-01
Kerr-McGee Technical Center Decommissioning Project Revision: 0
Final Status Survey Report-Indoor Survey Units April 2004
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DOS File : TCPPC15.MS5
Run Date: March 24, 2004
Run Time: 4:08:09 PM
Duration ; 00:00:01

Attachment C-15
U-238 for TM0403 Limit

MicroShield v5.03 (5.03-00027)
NEXTEP ENVIRONMENTAL INC.

Case Title: 4", TM0403, U238

Description: Case 1

File Ref:

Date:
By:

Checked:

Geometry: 9 - Cylinder Surface - Internal Dose Point

Heigh
Radiu

#1

Source Dimensions

t
S

Shield Name
Cyl. Core

Source Input

Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

85.0cm
5.239 cm

Dose Points
Y

0.5¢cm
0.2in

Shields

imensi

2ft16in
2.1in

4
Ocm
0.0in

sl Qensity

Material
6239 cm Air 0.00122

Library : Grove
li curies re!l pClicm? 2
Bi-210 4.0059¢-018 1.4822e-005 1.8723e-013 6.9276e-009
Bi-214 2.0556e-015 7.6057e-005 9.8077e-013 3.6648e-008
Pa-234 6.7078e-008 2.4819e+003 3.1351e-005 1.1600e+000
Pa-234m 4.1923e-005 1.5612e+006 1.9595e-002 7.2500e+002
Pb-210 4.0161e-016 1.4860e-005 1.8771e-013 6.8453e-009
Pb-214 2.0556e-015 7.6058e-005 9.6078e-013 3.5549e-008
Po-210 3.7390e-016 1.3834e-005 1.7475¢-013 6.4659e-009
Po-214 2.0552e-015 7.6041e-005 9.6057e-013 3.6541e-008
Po-218 2.0560e-015 7.6073e-005 9.6087e-013 3.5556e-008
Ra-226 2.0592¢-015 7.6189e-005 9.6243e-013 3.5610e-008
Rn-222 2.0560e-015 7.6074e-005 9.6097e-013 3.5556e-008
Th-230 4.7835e-013 1.7698¢-002 2.2357e-010 8.2723e-006
Th-234 4.1923e-005 1.5512e+006 1.9595e-002 7.2500e+002
U-234 3.5541e-009 1.3150e+002 1.6611e-008 6.1462¢-002
U-238 4,1923e-005 1.5512e+006 1.9595e-002 7.2500e+002
Buildup
The material reference is : Cyl. Core
Integration Parameters
Y Direction (axial) 20
Circumferential 20
Results
Energy Activity Eluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeVicm¥sec MeVicm?/sec mRMr mR/hr
No Buildup With Buildup No Buildup Wyith Buildup
0.04 3.038e+00 4.487e-05 4.609e-05 1.984e-07 1.884e-07
0.05 1.552e-01 2.866¢-06 2.880e-06 7.635e-08 7.672e-09
0.06 6.072e+04 1.346e+00 1.362e+00 2.674e-03 2.686e-03
Kerr-McGee Technical Center Decommissioning Project Revision: 0
Final Status Survey Report-Indoor Survey Units April 2004
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DOS File : TCPPC15.MS5
Run Date: March 24, 2004
Run Time: 4:08:09 PM
Duration : 00:00.01

Eneray Activity Eluence Rate Eluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeVicm®/sec MeViemi/sec mRMr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.08 2.205e+03 6.620e-02 6.546e-02 1.032e-04 1.036e-04
0.1 9.521e+04 3.520e+00 3.532e+00 5.385¢-03 5.403¢-03
0.15 7.825e+02 4.340e-02 4.352e-02 7.146e-05 7.166e-05
0.2 5.235e+02 3.872e-02 3.880e-02 6.833¢-05 6.848¢-05
0.3 1.802e+02 2.000e-02 2.003e-02 3.794e-05 3.800e-05
0.4 1.524e+02 2.255e-02 2.258e-02 4.354e-05 4.399e-05
0.5 2.263e+02 4.186e-02 4.191e-02 8.217e-05 8.226e-05
06 9.248e+02 2.053e-01 2.055¢-01 4.007e-04 4.011e-04
0.8 5.150e+03 1.524€+00 1.526¢+00 2.900e-03 2.902e-03
1.0 1.646e+04 6.093e+00 6.097e+00 1.123e-02 1.124e-02
15 3.473e+02 1.928e-01 1.929¢-01 3.244e-04 3.246e-04
20 4.481e+01 3.317e-02 3.319e-02 5.130e-05 5.132e-05
TOTALS: 1.829e+05 1.315e+01 1.317e+01 2.337e-02 2.341e-02
Kerr-McGee Technical Center Decommissioning Project Revision: 0
Final Status Survey Report-Indoor Survey Units April 2004
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DOS File : TCPPC16.MS5
Run Date: March 24, 2004
Run Time: 4:19:37 PM
Duration : 00:00:01

Nuclide
Ac-228
Bi-210
Bi-212
Bi-214
Pa-234
Pa-234m
Pb-210
Pb-212
Pb-214
Po-210
Po-212
Po-214
Po-216
Po-218
Ra-224
Ra-226
Ra-228
Rn-220
Rn-222
Th-228
Th-230
Th-232
Th-234
TI-208
U-234
U-238

Attachment C-16
Mixture for TM0403 Limit

MicroShield v5.03 (5.03-00027)
NEXTEP ENVIRONMENTAL INC.

Case Title: 4", TM0403, Mix

curies
3.0049¢-006
1.8586e-006
2.9633¢-006
3.0474¢-006
4.8406¢-009
3.0879e-006
1.8593¢-006
2.9633e-006
3.0474¢-006
1.8380e-006
1.8986e-006
3.0468e-006
2.9633e-006
3.0480e-006
2.9633¢-006
3.0480e-006
3.0049¢-006
2.9633-006
3.0480e-006
2.9635¢-006
3.5233¢-014
3.0879e-006
3.0879e-006
1.0647€-006
2.61786-010
3.0879e-006

Y Direction (axial)
Circumferential

Description: Case 6
Geometry: 9 - Cylinder Surface - Internal Dose Point

File Ref:
Date:

Checkedz

Source Dimensions

Height
Radius

#1

.4
Ocm
0.0in

Shield Name
Cyl. Core

Source Input
Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove

becquerels
1.1118e+005
6.8767e+004
1.0964e+005
1.1275e+005
1.8280e+002
1.1425e+005
6.8784e+004
1.0964e+005
1.1275€+005
6.8005e+004
7.0247e+004
1.1273¢+005
1.0964¢+005
1.1278e+005
1.0964e+005
1.1278e+005
1.1118e+005
1.0964e+005
1.1278e+005
1.0965e+005
1.3036e-003
1.1425¢+005
1.1425¢+005
3.9394e+004
9.6857e+000
1.1425e+005

Bulldup
The material reference Is : Cyl. Core

1.4044e-003
8.6667e-004
1.3850e-003
1.4243e-003
2.3092e-006
1.4432e-003
8.6901e-004
1.3850e-003
1.4243e-003
8.5905e-004
8.8737e-004
1.4240e-003
1.3850e-003
1.4245e-003
1.3850e-003
1.4246e-003
1.4045e-003
1.3850e-003
1.4246e-003
1.3851e-003
1.6467e-011
1.4432e-003
1.4432e-003
4.9763e-004
1.2235e-007
1.4432e-003

Integration Parameters

65

.0cm

5.239cm

Dose Points
Y

0.5¢cm
0.210n

Shields

Pimension
5.239 cm Air

20
20

Ba/ecm?
5.1965e+001
3.2141e+001
6.1245e+001
5.2700e+001
8.5440e-002
5.3400e+001
3.2154e+001
5.1245e+001
5.2700e+001
3.1785e+001
3.2833e+001
5.2689e+001
5.1245e+001
5.2711e+001
5.1245e+001
5.2710e+001
5.1965e+001
5.1245e+001
5.2711e+001
5.1249e+001
6.0930e-007
5.3400e+001
5.3400e+001
1.8412e+001
4.5270e-003
§.3400e+001

Ocm
0.0in

nsi
0.00122

Kerr-McGee Technical Center Decommissioning Project
Final Status Survey Report-Indoor Survey Units
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DOS File : TCPPC16.MS5
Run Date: March 24, 2004
Run Time: 4:19:37 PM
Duration : 00:00:01

Results
Eneray Activity Fluence Rate Elyence Rate X Rat Exposure Rate
MeV ghotons/sec MeVicm¥/sec MeViem?/sec mR/Mhr mR/hr
il With Buildup No Buildup With Buildup
0.04 1.121e+03 1.656e-02 1.664e-02 7.325e-05 7.360e-05
0.05 4.033e+03 7.448e-02 7.484e-02 1.984e-04 1.894e-04
0.06 5.247e+03 1.163e-01 1.168e-01 2.310e-04 2.321e-04
0.08 7.351e+04 2.173e+00 2.182e+00 3.439e-03 3.453¢-03
0.1 1.504e+04 5.561e-01 5.580e-01 8.508e-04 8.537e-04
0.156 4.728e+03 2.622¢-01 2.630e-01 4.318e-04 4.330e-04
0.2 7.182e+04 5.312e+00 5.323e+00 9.375e-03 9.394e-03
0.3 5.217e+04 5.788e+00 5.798e+00 1.098e-02 1.100e-02
04 4.579e+04 6.775e+00 6.784¢+00 1.320e-02 1.322e-02
0.5 1.733e+04 3.205e+00 3.208e+00 6.291e-03 6.298e-03
06 8.932e+04 1.983e+01 1.885e+01 3.870e-02 3.874e-02
0.8 4.6816e+04 1.366e+01 1.367e+01 2.599e-02 2.601e-02
10 1.012e+05 3.746e+01 3.749e+01 6.906e-02 6.810e-02
1.5 3.635e+04 2.018e+01 2.019e+01 3.396e-02 3.397e-02
20 3.051e+04 2.259e+01 2.260e+01 3.493e-02 3.495e-02
3.0 3.932e+04 4.366e+01 4.368e+01 5.924e-02 5.926e-02
TOTALS: 6.337e+05 1.817e+02 1.818e+02 3.069e-01 3.072e-01
Kerr-McGee Technical Center Decommissioning Project Revision: 0
Final Status Survey Report-Indoor Survey Units April 2004
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DOS File : TCPPC17.MS5
Run Date: March 24, 2004
Run Time: 4:43:29 PM
Duration : 00:00:07

Attachment C-17

Background
MicroShield v5.03 (5.03-00027)
NEXTEP ENVIRONMENTAL INC.

File Ref:

Date:

By:

Checked;

Case Title: Back, Con,imx1mx1f
Description: Case 8
Geometry: 13 - Rectangular Volume

Source Dimensions

Length 30.48cm 1ft
Width 100.0 cm 3ft3.4in
Height 100.0cm 3ft34in
Dose Points
X Y Z
#1 50 cm 50cm 50 cm
1R7.7in 1#7.7in 1f17.7in
Shields
Shield Name imensi Material Density
Source 3.05e+05 cm? Concrete 26
Air Gap Air 0.00122
Source Input

Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015

Photons < 0.018 : Excluded
Library : Grove
Nuclide curies rels pCilem? Balcrm?
Ac-227 8.7667¢-013 3.2437e-002 2.8762e-012 1.0642¢-007
Ac-228 1.6657e-007 6.1632e+003 5.4650e-007 2.0221e-002
Bi-210 2.8619e-007 1.0589¢+004 9.3895¢-007 3.4741e-002
Bi-211 8.7071e-013 3.2216e-002 2.8567e-012 1.0570e-007
Bi-212 1.6427e-007 6.0779e+003 5.3894e-007 1.9541e-002
Bi-214 4.6926e-007 1.7363e+004 1.5386e-006 5.69640-002
Fr-223 1.2098e-014 4.4763e-004 3.9692e-014 1.4686e-009
K-40 1.4978e-006 5.5418e+004 4.9140e-006 1.8182e-001
Pa-231 2.4637e-012 9.1157e-002 8.0830e-012 2.9907e-007
Pa-234 8.5588e-010 3.1668e+001 2.8080e-009 1.0390e-004
Pa-234m 5.3492e-007 1.8792e+004 1.7650e-006 6.4935e-002
Pb-210 2.8630e-007 1.0593e+004 9.3932e-007 3.4755e-002
Pb-211 8.7071e-013 3.2216e-002 2.8567e-012 1.0570e-007
Pb-212 1.6427e-007 6.0778e+003 5.3894e-007 1.9941e-002
Pb-214 4.6926e-007 1.7363e+004 1.5396e-006 5.6964e-002
Po-210 2.8302e-007 1.0472e+004 9.2854e-007 3.4356e-002
Po-211 2.3770e-015 8.7850e-005 7.7987e-016 2.8855e-010
Po-212 1.0525e-007 3.8641e+003 3.4530e-007 1.2776e-002
Po-214 4.6916e-007 1.7358e+004 1.5392e-006 5.6952e-002
Po-215 8.7072e-013 3.2217e-002 2.8567e-012 1.0570e-007
Po-216 1.6427e-007 6.0780e+003 5.3894e-007 1.9941e-002
Po-218 4.6935e-007 1.7366e+004 1.56399e-006 5.6975e-002
Ra-223 8.7072e-013 3.2217e-002 2.8567e-012 1.0570e-007
Ra-224 1.8427e-007 €.0780e+003 5.3894e-007 1.6941e-002
Ra-226 4.6935e-007 1.7366e+004 1.5399¢-006 5.6975e-002
Ra-228 1.6657e-007 6.1633e+003 6.4650e-007 2.0221e-002
Rn-219 8.7072e-013 3.2217e-002 2.8567e-012 1.0570e-007
Rn-220 1.6427e-007 6.0780e+003 5.3894e-007 1.8941e-002
Rn-222 4,6935e-007 1.7366e+004 1.5399¢-006 5.6975e-002
Th-227 8.6080e-013 3.1853e-002 2.8245e-012 1.0451e-007
Th-228 1.6428e-007 6.0784e+003 5.3898e-007 1.9942e-002
Kerr-McGee Technical Center Decommissioning Project Revision: 0
Final Status Survey Report-Indoor Survey Units April 2004
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DOS File : TCPPC17.MS5
Run Date: March 24, 2004
Run Time: 4:43:20 PM
Duration : 00:00:07

Nuclide guries becquerels pCilcm® Ba/lcm?®
Th-230 6.1035e-015 2.2583e-004 2.0025e-014 7.4091e-010
Th-231 3.8832e-009 1.4368e+002 1.2740e-008 4.7138e-004
Th-232 1.7118e-007 6.3335e+003 5.6160e-007 2.0779e-002
Th-234 5.3492e-007 1.8792e+004 1.7550e-006 6.4935e-002
T207 8.6833e-013 3.2128e-002 2.8489e-012 1.0541e-007
TI-208 5.9021e-008 2.1838e+003 1.8364e-007 7.1647e-003
U-234 4,5348e-011 1.6778e+000 1.4878e-010 5.5049¢-006
U-235 3.8832e-009 1.4368e+002 1.2740e-008 4.7138e-004
U-238 5.3482e-007 1.9792e+004 1.7550e-006 6.4835e-002
Buildup
The material reference Is : Source
Integration Parameters
X Direction 10
Y Direction 20
Z Direction 20
Results
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeVicm¥sec MeVicm?/sec mRMhr mR/Mhr
No Buildyp With Buildup With Buildup
0.015 2.703e-01 1.659¢-13 1.784e-13 1.423e-14 1.530e-14
0.02 3.862e-04 7.488e-14 8.496e-14 2.584e-15 2.943e-15
0.03 2.106e+01 1.632e-07 2.092e-07 1.618e-09 2.073e-09
0.04 6.219e+01 1.739%¢-06 2.576e-06 7.693e-09 1.138e-08
0.05 6.210e+02 3.508e-05 5.940e-05 9.344e-08 1.562e-07
0.06 8.183e+02 7.398e-05 1.507e-04 1.469e-07 2.993e-07
0.08 6.673e+03 1.101e-03 2.744e-03 1.743e-06 4.343¢-06
0.1 1.680e+03 4.091e-04 1.138e-03 8.259e-07 1.742e-06
0.15 2.913e+02 1.284e-04 3.842e-04 2.114e-07 6.326e-07
02 5.272e+03 3.457e-03 1.020e-02 6.101e-06 1.801e-05
0.3 5.187e+03 5.9821e-03 1.627e-02 1.123e-05 3.087e-05
04 6.792e+03 1.153e-02 2.958e-02 2.248e-05 5.764e-05
0.5 1.161e+03 2.694e-03 6.523e-03 5.287e-06 1.280e-05
0.6 1.032e+04 3.096e-02 7.122e-02 6.044e-05 1.390e-04
08 3.653e+03 1.654e-02 3.519e-02 3.147e-05 6.683e-05
1.0 9.234e+03 §.777e-02 1.159e-01 1.065e-04 2.137e-04
1.5 1.005e+04 1.138e-01 2.058e-01 1.915¢-04 3.463e-04
2.0 4.666e+03 8.042e-02 1.364e-01 1.244e-04 2.110e-04
3.0 2.178e+03 6.703e-02 1.042¢-01 9.084e-05 1.414e-04
TOTALS: 6.868e+04 3.919¢-01 7.358e-01 6.531e-04 1.245e-03
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NEXTEP Environmental

808 Lyndon Lane, Suite 201 Phone: (502) 339-9767
Louisville, KY 40222 Fax: (502) 339-9275

TECHNICAL MEMORANDUM 04-03

March 1, 2004

Originator: Andrew H. Thatcher, CHP, Senior Scientist
Subject: Derivation of Embedded Piping DCGLs for KMTC
Revision: 0

ENDORSEMENT: This document contains the results of research and technical analysis which have been reviewed and
approved for publication by the Technical Director, NEXTEP Environmental, Inc.

Signed original on file at NEXTEP Louisville office and with KMTC QA.
Harry J. Newman, CHP, Technical Director Date

INTRODUCTION:

Laboratory drains at the Kerr-McGee Technical Center (KMTC) discharge into common drains.
This technical memorandum derives the allowable release limits (DCGLs) for:

¢ Pipe internals for embedded and buried piping outside of the building
¢ Piping contained within the chase ways between the laboratories

¢ Buried fixed equipment such as the sediment tank and the limestone pit

A brief discussion of the flow path of the piping is included below:

The laboratory drains are 1 % inch glass or PVC pipe from the laboratory sinks to the chase way.
They then enter a 4” PVC pipe to the settling tank and then to the limestone pit. From the
limestone pit to the manhole to the south is a 6” clay pipe. This portion of the drain system is
always active and has a constant water flow with little sediment (or scale) buildup with the
exception of a few traps in the building, the sediment tank, the limestone pit, and a manhole. The
laboratory drainage system has been repaired and upgraded over the years and the type of pipe
and wall thickness varies. Pipe access inside the building is limited.
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BUILDING RENOVATION SCENARIO

Following the scenario guidance provided in NUREG 5512, a building renovation scenario was
developed to determine the potential dose to individuals from the embedded piping and
equipment. The scenario is summarized as follows:

1.

A number of drainage runs exist at the Tech Center in addition to a sediment tank and
limestone pit.

A reasonable worst case scenario would involve the demolition and removal of the
buried piping and related fixed equipment.

The material is removed during site demolition with all formerly buried material
stockpiled for ultimate disposal.

Exposure pathways include external gamma and inhalation of resuspended material.

It is likely that the potential for inhalation exposure would only exist during the time
that each individual portion of the excavation or section of piping is removed. Even in
these instances, resuspension would be limited due to both the limited area of the
exposed piping and the likelihood that the potentially contaminated pipe scale would
represent a airborne hazard.

In addition to exposed walls and floors from the sediment tank and limestone pit, it is
assumed that many of the piping runs are crushed during stockpiling in order to reduce
volume and allow for greater resuspension potential.

The following assumptions were used in the calculations:

A unit uniform contamination on all buried surfaces is initially assumed to be 1
dpm/100 cm? for:

The Uranium-238 series to Uranium-234
Radium-226 and progeny (includes contribution from Th-230)
Thorium-232 and progeny

30 years of ingrowth are assumed.

The thickness of the contamination is assumed to be 1732 (0.0008 m).

Regardless of the composition of the pipe material, no shielding is taken into
consideration in the calculations.

There is no external contamination on the pipes.
No shielding is assumed to exist between the pipe and the assumed dose point.
External exposure to the contaminated material is assumed to be 50 hours.
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EXTERNAL EXPOSURE CALCULATIONS

The Microshield® computer code®® was used to model the external exposure from the
contamination within the pipe as well as the surface of the limestone pit and the sediment tank.
As previously mentioned, the material is assumed to be stockpiled. However, even in this
condition a number of different methods for calculating exposures exist. The following three
exposure scenarios were analyzed:

1. A pipe source. An individual is exposed to a contaminated pipe 20 meters in length.
The calculated exposure point is 1 meter away from the midpoint of the pipe™.

2. A volumetric source. The exhumed piping and excavation/tank material is assumed to
be uniformly crushed such that the previously assumed surface contamination is now a
volumetric source*’. The tank/pit walls and floors are assumed to be 6” of concrete.
The exposure point is assumed to be 1 m away from the crushed volume.

3. Aslab source. The total surface area of the stockpiled material is 100 m? with all
contamination on the surface layer. The exposure point is the center of the disk.

Scenario three, the slab source, is the most conservative assumption from an external dose
standpoint and is included for all three radionuclide groupings in Attachment 1. In all instances,
the appropriate exposure metric is assumed to be a rotational geometry. The conversion of the
Microshield calculated dose rate to an estimated dose to an individual is performed as shown in
Equation 1 for the case of the slab source and Uranium-238 to Uranium-234:

Equation 1

457E-11 ™ Rem o
Exposure,,, ., = Ar_ w1002 w 50hr =220 E-07 e
dpm/cm Sv dpm
100cm?
Where:
457E-11 ™
2hr = Effective dose equivalent rate calculated by Microshield (Attachment 1)
dpm/cm
100 mrem/Sv = conversion factor
50 hr = exposure time

% Grove Engineering, Microshield, version 5.03, Rockville, MD. 1998.
% Essentially standing on the pipe with the torso of the body as the dose point of interest.
> A 100 m? surface area is based upon the dimensions of the sediment tank and the limestone pit and a
conservative estimate of total piping area. The surface area assumes that a fraction of the total surface of the
tank and pit are contaminated. The volumetric source is conservatively estimated as 10 m’,
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Inhalation Exposure Calculations
Using a unit surface concentration (1 dpm/100 cm?) with the following assumptions:

Surface contamination®' = 100 m?.
A worker breathing rate of 1.2 m*/hr.

o 3.2 E-05 of the material is available for release based upon a resuspension factor for
mechanical disturbances*? of 4 E-02/m. The fraction of material airborne is calculated as:

Equation 2
L67 B_z « 4E-02
Fraction released = m m =3.2FE-05
Bq 1
167 — % ———
m* 0.0008m
Where:
1.67 Bg/m* = 1dpm/100 cm?
4 E-02 = resuspension rate for mechanical disturbances
0.0008 m = thickness of scale contamination on surfaces

o Total time spent breathing the resuspended material®’ is assumed to be 3 seconds. Further

assuming that there are 20 such mechanical disturbances that result in a total of 60 seconds of
exposure.

The elevated material is contained within a volume* of 200 m®.

The wind speed is 2 m/s.

DCFs for each isotope are as provided in Attachment 2, from ICRP (1995).

The calculated exposure per unit concentration for uranium is calculated as follows*’:

4! The contaminant concentration is independent of the surface contamination as the volume increases linearly with

the surface area.
2 NUREG 5512, Table 6.4. This value represents the upper bound value for mechanical disturbances.
> The 100 m” area has a radius of 5.6 m. 6 m divided by 2 m/s = 3 seconds.
The breathing height of 2 meters x the surface area of contamination.
> The calculated value shown represents the sum of the individual calculations in Attachment 2 from the parent and

the progeny.
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Equation 3

. [ Bg 2 )
(Concentrat 1on(—2) * Area .,y minat ed (m

m

3
m
* Fraction .., * Breathing , . (— *
hr

AirVolume (m3 )
mrem
) hr Sv s{ mrem yr
szeaposure — |*DCF| — |*10 =5.51 £ - 06| ——
yr Bq Sv ldpm
100cm?

The calculations for each major isotope are included as Attachment 2.

Individual Radionuclide Limits

The internal and external dose contributions for uranium 238 to uranium 234 may be combined
and applied to the 25 mrem/y release limit in the following manner:

Equation 4
v 25mrem/y —— = 4.36E +06dpm/100cm”
229E-07—2%) 1551 E-06—— )
dpm/100cm dpm /100cm
The release limit for all three radionuclide groups are shown in Table 1.
Table 1
Calculated Embedded Piping DCGLs
Nuclide DCGL,, (dpm/100cm®)*
Radium-226 and progeny (including Th-230) 1,150,000
Th-232 and progeny 487,000
U-238 to U-234 4,350,000
*The units of the calculated DCGLw are dpm/100cm?’ for the parent nuclide.
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Combining of Individual Release Limits

An overall release limit for the embedded piping may be determined by combining the individual
release limits in the following manner:

Equation 5
2F
DCGLgonqp= 4 ~—P.;_
Lm,
Where:
DCGL¢omp = Composite DCGL of Uranium, Radium and Thorium parents combined,
(dpm/100 cm?)
Lm; = maximum concentration of U series or Th series in radioactive equilibrium,
(see Table 1)
F, = fraction of radioactivity represented by Uranium, Radium, and Thorium

As an example, if all three radionuclide grouping were present in equal proportions, Equation 5
may be applied as follows:

1 _ dpm
DCGLeomp = —5733 L 033 033 '961’000100cm2

4,350,000 1,150,000 487,000

CONCLUSION

Combining the individual external gamma and inhalation exposures and converting this to an
allowable release limit based upon a 25 mrem/y standard results in the calculated release limits
provided in Table 1. Embedded piping release may be performed by assuming a conservative mix
of contaminants and determining the external on contact counts from a Nal detector for that
radionuclide mix.
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Appendix 7

Attachment 1
MicroShield Qutput
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MicroShield v5.03
— Conversion of calculated exposure in air to dose
FILE: C:\MS5\DATA\TECHCE~IN\TCRADSK 1.MS5
Case Title: slab disk source for Ra-226 and progeny at 1 dpm/100cm?
This case was run on Monday, March 29, 2004 at 9:21:37 p.m.

Dose Point # 1 - (100,0,0)
Results (Summed over energies) Units Without Buildup With Buildup
Photon Fluence Rate (flux) Photons/cm?/sec 3.30E-04 3.42E-04
Photon Energy Fluence Rate MeV/cm?/sec 2.52E-04 2.56E-04
Exposure and Dose Rates:
Exposure Rate in Air mR/hr 4.42E-07 4.50E-07
Absorbed Dose Rate in Air mGy/hr 3.86E-09 3.93E-09
", mrad/hr" 3.86E-07 3.93E-07
Deep Dose Equivalent Rate (ICRP 51 - 1987)
o Parallel Geometry mSv/hr 4.54E-09 4.63E-09
N o Opposed 3.745 E-09 3.82E-09
o Rotational 3.744E-09 3.82E-09
o Isotropic 3.347E-09 3.41E-09
Shallow Dose Equivalent Rate (ICRP 51 - 1987)
o Paralle] Geometry mSv/hr 4,77E-09 4.86E-09
o Opposed 4.551E-09 4.64E-09
o Rotational 4.551E-09 4.64E-09
o Isotropic 3.538E-09 3.61E-09
Effective Dose Equivalent Rate (ICRP 51 - 1987)
o Anterior/Posterior Geometry mSv/hr 4.04E-09 4.12E-09
o Posterior/Anterior 3.640E-09 3.71E-09
o Lateral 2.821E-09 2.87E-09
o Rotational 3.267E-09 3.33E-09
o Isotropic 2.852E-09 2.91E-09
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MicroShield v5.03

Conversion of calculated exposure in air to dose

FILE: C:\MSS\DATA\TECHCE~I\TCTHDSK1.MS5

Case Title: slab disk source for Th-232 and progeny at 1 dpm/100cm?
This case was run on Monday, March 29, 2004 at 9:21:37 p.m.

Dose Point # 1 - (100,0,0)

Results (Summed over energies) Units Without Buildup With Buildup
Photon Fluence Rate (flux) Photons/cm?/sec 4.42E-04 4.59E-04
Photon Energy Fluence Rate MeV/cm?*/sec 3.62E-04 3.68E-04
Exposure and Dose Rates:
Exposure Rate in Air mR/hr 5.94E-07 6.05E-07
Absorbed Dose Rate in Air mGy/hr 5.19E-09 5.28E-09
", mrad/hr" 5.19E-07 5.28E-07
Deep Dose Equivalent Rate (ICRP 51 - 1987)
o Parallel Geometry mSv/hr 6.08E-09 6.20E-09
o Opposed 5.072E-09 5.16E-09
o Rotational 5.071E-09 S.16E-09
o Isotropic 4.573E-09 4.65E-09
Shallow Dose Equivalent Rate (ICRP 51 - 1987)
o Parallel Geometry mSv/hr 6.38E-09 6.50E-09
o Opposed 6.078E-09 6.19E-09
o Rotational 6.078E-09 6.19E-09
o Isotropic 4.816E-09 4.90E-09
Effective Dose Equivalent Rate (ICRP 51 - 1987)
o Anterior/Posterior Geometry mSv/hr 546E-09 5.56E-09
o Posterior/Anterior 4.958E-09 5.05E-09
o Lateral 3.920E-09 3.99E-09
o Rotational 4.465E-09 4.55E-09
o Isotropic 3.937E-09 4.01E-09
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MicroShield v5.03

Conversion of calculated exposure in air to dose

FILE: C:\MSS5\DATA\TECHCE~I\TCUDISKB.MS5

Case Title: slab disk source for U-238 to U-234 and progeny at 1 dpm/100cm?

This case was run on Monday, March 29, 2004 at 9:21:37 p.m.

Dose Point # 1 - (100,0,0)

Results (Summed over energies) Units Without Buildup With Buildup
Photon Fluence Rate (flux) Photons/cm?/sec 1.66E-05 1.81E-05
Photon Energy Fluence Rate MeV/cm?/sec 3.25E-06 3.40E-06
Exposure and Dose Rates:
Exposure Rate in Air mR/hr 5.78E-09 6.04E-09
Absorbed Dose Rate in Air mGy/hr 5.04E-11 5.27E-11
",mrad/hr" 5.04E-09 5.27E-09
Deep Dose Equivalent Rate (ICRP 51 - 1987)
o Parallel Geometry mSv/hr 6.78E-11 7.14E-11
o Opposed 4.776E-11 4.99E-11
o Rotational 4.749E-11 4.96E-11
o Isotropic 4.346E-11 4.55E-11
Shallow Dose Equivalent Rate (ICRP 51 - 1987)
o Parallel Geometry mSv/hr 7.02E-11 7.38E-11
o Opposed 6.089E-11 6.37E-11
o Rotational 6.089E-11 6.37E-11
o Isotropic .620E-11 4.83E-11
Effective Dose Equivalent Rate (ICRP 51 - 1987)
o Anterior/Posterior Geometry mSv/hr 5.88E-11 6.19E-11
o Posterior/Anterior 4.967E-11 5.21E-11
o Lateral 3.523E-11 3.68E-11
o Rotational 4.364E-11 4.57E-11
o Isotropic 3.685E-11 3.85E-11
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Appendix 7
Attachment 2
Resuspension Pathway Calculations
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Resuspension Pathway Calculations for Uranium
Isotope Conccr;g;tion cor:?rg::ion Area V(fl\llx:ne Tinmu/a Bre:rt:;r;}g;r rate fraf:tioy of ground ted Do;tle) Estism7te ((l:)]gls); l(Estlmat;) /
Bgm?) factor (Sv/Bq) (m?) (m'3) (hours/y) ( ) |contamination resuspended] (CED) (Sv/y) 1dpm/100 cn?
U-235 0.08 1.97E-06 100 200 0.0167 1.2 3.20E-05 4.83E-14 4.83E-09
U-238 1.67 1.90E-06 100 200 0.0167 1.2 3.20E-05 1.01E-12 1.01E-07
U-234 1.67 2.13E-06 100 200 0.0167 1.2 3.20E-05 1.14E-12 1.14E-07
Pa-231 0.08 3.47E-04 100 200 0.0167 1.2 3.20E-05 8.51E-12 8.51E-07
Ac-227 0.08 1.81E-03 100 200 0.0167 1.2 3.20E-05 4.44E-11 4.44E-06
Th-230 0.00 8.80E-05 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
Ra-226 0.00 2.32E-06 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
Pb-210 0.00 3.67E-06 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
Th-232 0.00 4.43E-04 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
Ra-228 0.00 1.29E-06 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
Th-228 0.00 6.75E-05 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E-+00
Reference [ICRP, 1995] [Kennedy, W.E.Jr., and [USNRC, [Kennedy, W.E.Jr., and 5.51E-06
Strenge, D.L., 1992] 1994] Strenge, D.L., 1992]
Resuspension Pathway Calculations for Thorium
. Dose Air . . . Dose Estimate Dose Estimate
Isotope C°“l°3°‘;:;“°“ conversion A;;a Volume T‘“m“/’ B“’;g‘;nngume fraction of ground sdl  (CED) (CED) (mrem/y)/
Bar) g tor svBg)| ™) | (mr3) (hours/y) (m"3/hr)  |contamination resuspende (Sviy) 1dpny/100 cn?
U-235 0.00 1.97E-06 100 200 - 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
U-238 0.00 1.90E-06 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
U-234 0.00 2.13E-06 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
Pa-231 0.00 3.47E-04 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
Ac-227 0.00 1.81E-03 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
Th-230 0.00 8.80E-05 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
Ra-226 0.00 2.32E-06 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
Pb-210 0.00 3.67E-06 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
Th-232 1.67 4.43E-04 100 200 0.0167 1.2 3.20E-05 2.36E-10 2.36E-05
Ra-228 1.67 1.29E-06 100 200 0.0167 1.2 3.20E-05 6.88E-13 6.88E-08
Th-228 1.67 6.75E-05 100 200 0.0167 1.2 3.20E-05 3.60E-11 3.60E-06
Reference [ICRP, 1995] [Kennedy, W.E.Jr., and [USNRC, [Kennedy, W.E.Jr., and 2.73E-05
Strenge, D.L., 1992] 1994] Strenge, D.L., 1992]
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Resuspension Pathway Calculations for Radium
Concentration co':::;io cea | AT Time Breathing fraction of ground Dose Estimate |Dose Estimate (CED)
Isotope (Bq/m?) n factor | (m?) Volume (hours/y) rate contamination resuspended (CED) (mrem/y)/
(Sv/Ba) (m*3) (m"3/hr) (Svly) 1dpm/100 cm?
U-235 0.00 1.97E-06 | 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
U-238 0.00 1.90E-06 ] 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
U-234 0.00 2.13E-06| 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
Pa-231 0.00 347E-04}| 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
Ac-227 0.00 1.81E-03 ] 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
Th-230 1.67 8.80E-05| 100 200 0.0167 1.2 3.20E-05 4.70E-11 4.70E-06
Ra-226 1.67 2.32E-06( 100 200 0.0167 1.2 3.20E-05 1.24E-12 1.24E-07
Pb-210 1.67 3.67E-06| 100 200 0.0167 1.2 3.20E-05 1.96E-12 1.96E-07
Th-232 0.00 443E-04] 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
Ra-228 0.00 1.29E-06| 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
Th-228 0.00 6.75E-05| 100 200 0.0167 1.2 3.20E-05 0.00E+00 0.00E+00
Reference [ICRP, [Kennedy, W.EJr., and| [USNRC, {Kennedy, W.E.Jr., and 5.02E-06
1995] Strenge, D.L., 1992] 1994] Strenge, D.L., 1992]
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