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September 15, 2003
VIA OVERNIGHT MAIL

D. Blair Spitzberg, Ph.D., Chief

Fuel Cycle Decommissioning Branch

United States Nuclear Regulatory Commission
Region IV

611 Ryan Plaza Drive, Suite 400

Arlington, TX 76011-8064

Re:  Docket No. 040-08006; License No. SUB-986
Kerr-McGee Chemical L.L.C. (KMCLLC) Technical Center
Outdoor Final Status Survey Report

Dear Dr. Spitzberg:

Attached are two copies of the above referenced report. This report documents work
done on the grounds surrounding the Technical Center. Work was conducted in
accordance with our approved decommissioning plan. A subsequent report for interior
work will be submitted at a later date.

If you have any questions regarding this matter, please feel free to contact me at (405)
270-2665.

Sincerely yours,

Project Manager

Attachment

ce:
Mike Broderick, ODEQ
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FINAL STATUS SURVEY REPORT

Outdoor Survey Units

1. PURPOSE

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 Outdoor Survey Units (SU). These
areas are shown on Figures 1-1 through 1-3 included in Appendix 1. 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
outdoor FSS are presented in this FSSR as justification for release of these survey units
from License SUB-986 for unrestricted use.

2. HISTORICAL BACKGROUND

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

' Decommissioning Plan for the Kerr-McGee Chemical LLC Technical Center License No. SUB-986, docket
No. 040-08006, April 5, 2001.
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2.2

2.3.

2.4.

2.5.

2.6.

State licensed facilities, or process stream materials 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 sealed, with no leakage or contamination present, NRC terminated
License 35-12636-06 by letter dated March 2, 1998.

Decommissioning efforts at KMTC involving characterization, decontamination and
remediation were initiated in 1998. The goal of the decommissioning effort is to release
the entire 160-acre site and facilities for unrestricted use.

Based upon a survey of historical information and analysis of the characterization data, an
arrangement and classification of survey units was determined for KMTC and is reflected
in the D Plan. Figures 1-1 through 1-3 in Appendix 1 depict the survey units. The
classification (Class) of each survey unit is shown in Table 2.1 along with a description of
the survey unit location and the characterization data that was used to determine the
classification for each survey unit.

The characterization soil data includes all soil data not used for background measurements
that were taken before August 21, 2002.2 Characterization scan data consists of the scan
data taken through August 22, 2002. Survey units which required remediation were
rescanned in their entirety for the FSS. Characterization soil samples from areas which
were not removed or disturbed during remediation efforts were used for the FSS.

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 outdoor
survey units was in accordance with the KMTC D Plan.

Consequently, a more comprehensive characterization data set is presented in Table 2.1 than was included in
the D Plan.
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Table 2.1
Soil Characterization Data®

Total U(pCi/g) Nat Th(pCi/g) Ra-226(pCi/g)
b
Area Location Ssu Sample Pts | Class | Max | Mean | Max | Mean | Max | Mean Nal' vax
Depth (cpm)
U Test Pits 1 Surface 8 1 1.2 0.4 0.1 -1.1 0.2 0.2 870
Depth 65 41.5 33 0.5 -0.2 0.5 0.0
N of Test Pits 2 |Suface | 55| 513 | 20 | 11 | oo | 72 | o3 | 18670
Depth 38 10.0 0.3 0.5 0.0 0.8 0.1
S of Test Pits 3 Surface | 43 1 7.7 0.9 0.5 0.0 04 0.1 1,020
Depth 10 1.1 0.8 0.1 0.0 0.2 0.2
Buffer 4 Surface | 42 2 1.3 0.4 0.5 0.0 0.3 0.1 1,670
Depth 8 1.2 0.6 0.0 0.0 0.2 0.1
Drain Line 5 Surface | 40 1 8.4 1.0 0.8 0.0 0.6 0.1 1,670
Depth 23 2.2 0.7 0.5 0.0 0.2 0.0
TSSL Drain Area 6 Surface | 35 1 20.3 1.1 0.0 0.0 374 1.2 75,670
Depth 12 6.7 1.0 0.0 0.0 1.3 0.1
Access Rd 7 Surface | 43 1 16.6 1.0 0.0 0.0 6.8 0.3 14,670
Depth 20 2.9 0.9 0.0 0.0 0.7 0.2
Yard 8 Surface | 33 1 0.9 0.0 0.0 0.0 0.1 0.0 870
Depth 8 0.7 0.0 0.0 0.0 0.1 0.0
Yard 9 Surface | 35 1 1.5 0.0 0.0 0.0 03 0.0 1,070
Depth 8 1.2 0.3 0.0 0.0 0.1 0.0
Buffer 10 Surface | 33 2 2.1 0.7 0.0 0.0 0.3 0.1 1,170
Depth 8 1.0 0.2 0.0 0.0 0.1 0.0
Storage Area 11 Surface | 32 1 2.9 32 0.0 0.0 333 1.5 26,670
Depth 12 21.6 33 0.0 0.0 9.6 1.2
Storage Area 12 Surface | 35 1 27.2 2.0 95.7 1.9 691.4 20.5 52,670
Depth 16 16.4 2.6 0.0 0.0 5.9 0.6
Storage Area 13 Surface | 36 1 1.8 0.9 0.0 0.0 0.3 0.1 1,470
Depth 12 1.2 0.4 0.0 0.0 0.2 0.0
Storage Area 14 Surface | 35 1 1.7 0.8 0.2 0.0 0.3 0.1 1,270
Depth 8 0.4 0.2 0.0 0.0 0.2 0.0
N/E of Bldg 15 Surface | 38 2 39 0.7 2.0 0.0 0.3 0.0 3,370
Depth 21 1.8 0.8 0.0 0.0 0.1 0.0
E. Drainage 16 Surface | 39 1 13.5 1.6 0.1 0.0 12.5 0.8 3,670
Depth 11 1.5 0.6 0.0 0.0 1.0 0.2
E. Drainage 17 Surface | 50 I 291.8 28.2 58 0.0 119.1 9.8 51,670
Depth 31 102.8 11.2 1.8 0.0 19.2 2.9
E. Drainage 18 Surface | 40 | 19.8 2.1 0.0 0.0 37 0.5 5,670
Depth 23 5.4 0.5 0.2 0.0 1.7 0.1
E. Drainage 19 Surface | 69 1 49.3 5.0 30.3 2.0 1.9 03 13,670
Depth 90 319 0.9 1.5 0.0 0.3 0.0
E. Drainage 20 Surface | 51 1 11.4 23 5.7 0.0 0.6 0.1 8.670
Depth 58 2.7 0.1 0.4 0.0 0.3 0.0
E. Pond 21 Surface | 44 1 34 0.1 0.6 0.1 0.7 03 1,870
Depth 20 1.0 0.0 0.4 0.0 0.4 0.1
E. Pond 22 Surface | 42 1 1.8 0.5 0.6 0.1 0.5 03 1,770
Depth 14 1.5 0.1 0.5 0.0 0.4 0.2

4 Concentrations and data given in this table do not include the contribution from natural background. When subtraction of
background produced negative numbers, the value was set to zero. Post- remediation data points are excluded.
® Maximum net cpm using a shielded 3”x 0.5” Nal detector.
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3. SCOPE OF DECOMMISSIONING ACTIVITIES

3.1. Description of the Survey Units

3.1.1.

The SU’s included the former Uranium Test Pits (UTPs), a water treatment
system consisting of a sediment collection tank, a limestone pit and drain lines,
some storage areas, drainage arecas east of the main building, some material
drainage areas and buffer zones. Additionally, within these survey units are
outdoor areas bordering the buildings’ laboratories and plants where source and
byproduct materials had been in use historically, as well as drainage and
surrounding areas. Maps of the outdoor survey units covered by this FSS are
presented as Figures 1-1 through 1-3 in Appendix 1.

3.2. Remediation

3.2.1.

KMTC decommissioning activities resulted in the removal of the source materials
from the UTPs in preparation for the future expansion of Highway 74 by the
Oklahoma Department of Transportation and the resulting disposal of these
materials at a licensed LLRW disposal facility. All other outdoor areas were
characterized and, where necessary, remediated to meet the unrestricted release
criteria.

3.3. Data Collection

3.3.1.

The FSS data in this FSSR was collected in accordance with MARSSIM® and the
KMTC D Plan. Wherever characterization data met the data quality objectives
and the location of such data was not disturbed by remediation efforts,
characterization data were used as FSS data.

3.4. Identification of Contaminants

34.1.

The licensed source materials utilized at the KMTC site were natural uranium and
natural thorium. Characterization and FSS have confirmed the presence of these
radionuclides and associated decay products at the site.

3.5. Background Reference Levels

3.5.1.

For comparison to guideline values, natural background levels for the
contaminants of interest are presented in Tables 3.1 and 3.2. The soil background
levels were determined by the analysis of 291 soil samples taken at 73 locations in
the unaffected areas south of the main building. The asphalt background levels
were determined by the analysis of asphalt samples taken from 10 locations at off-
site unaffected areas.

> NUREG-1575, Multi-Agency Radiation Survey and Site Investigation Manual
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Table 3.1

Soil Background Reference Data

3.5.3.

soil. When the survey grid included asphalt areas, the background data for soil
and asphalt were included in a single background data set so that the Wilcoxon

rank sum test could be applied to the survey unit.

3.3.

Isotope Mean Sigma Location Number of
P (pCi/g) (pCi/g) Survey Points
Total Unaffected areas
Uranium 1.8 0.9 (southern half of the site) 291
Natural Unaffected areas
Thorium 2.3 0.3 (southern half of the site) 291
. Unaffected areas
Radium 226 06 0.1 (southern half of the site) 291
Table 3.2
Asphalt Background Reference Data
Isotope Mean Sigma Location Number of
P (pCi/g) (pCi/g) Survey Points
Total Unaffected areas
. 0.7 0.5 . 10
Uranium (Off Site)
Natural Unaffected areas
. 0.4 0.2 ) 10
Thorium (Off Site)
. Unaffected areas
Radium 226 0.3 0.1 10
aciim (Off Site)
3.5.2. Asphalt at sample locations was ground into a soil-like consistency and tested as

The background for shielded gamma measurements and scans over the materials
surveyed was measured in unaffected areas, and the results are presented in Table

Kerr-McGee Technical Center
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Table 3.3

Shielded Nal Background Reference Data

Matrix Izgs;;l Location Slljrlif?yb:’l;;fts
Grass 3330 (sou:ir;iifflzt;do? ziissite) 291

Asphalt 2160 Unaffected areas 10

Concrete 2110 Unaffected areas 10
Brick 4860 Unaffected areas 10

3.6. Radiological Release Criteria

3.6.1. Release Criteria for Radionuclides in Soil

3.6.1.1. The release criteria for uranium, radium 226 and thorium contamination
in soil and paved areas are equivalent to those levels corresponding to a
net dose of 25 mrem per year for an individual member of the public®.
Table 3.4 displays the Derived Concentration Guidelines (DCGLw) for
the radionuclides of interest taken from the D Plan. A survey unit is
released by determining the fractional contribution from each series and
applying the unity rule per Appendix D of the D Plan.

Table 3.4
Soil and Paved Areas Release Criteria

Surface Soil Subsurface Soil
Nuclid DCGLw DCGLw
uclide (pCi/g) (pCi/g)
Natural Thorium 53 NA
Total Uranium (to Uranium 234) 228 165
Radium 226 (Th 230 series) 3.5 NA B

“ The subsurface soil release limit applies to the Uranium Test pit. The DCGLw for the
Test Pit is lower than the limit for surface soils due to ground water considerations. For
other sub-surface areas which lie above the ground water, the surface soil limits were
applied.

3.6.1.2. The criteria in Table 3.4 were compared with survey data net of
background as described in Section 6 and Table 5.2 of the D Plan.

Average member of the critical population.

Revision: 0
September 2003
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3.6.1.3.

Localized regions of elevated radioactivity were evaluated against the
DCGL for Elevated Material Concentrations (DCGLgmc), which is a
function of area.” The area factor for Uranium presented in Appendix C
of the D Plan was used for computation of DCGLgmc values. This curve
was reduced to the following equation using the curve-fit algorithm
provided with MS Excel ©.

a priori DCGLgmc= 11.76 * (Largest Circular Area)®*** * DCGL,,

3.6.1.4.

3.6.1.5.

An “a priori DCGLgpmc” was calculated based upon the largest circular
unsampled area that could be described between the grid locations in
each survey unit. This value represents the lowest activity in the soil
which could exceed the EMC criterion® in between the grid soil samples.
The a priori DCGLgyc was compared with the scanning instruments’
capability (see Section 3.7.) to make sure that any unsampled
concentrations which might exceed the EMC criteria could be detected
by scans.’

Table 3.5 provides the a priori DCGLgyvc for each survey unit. The
values in Table 3.5 are listed as a multiple of the sum of the fractions of
the individual release limits.

> KMTC D Plan, Appendix C.
® Any smaller elevated areas between the grid points would have a higher EMC limit.
7 Reduction of the grid spacing will raise the @ priori DCGLgwc as required to match the detector’s capability.
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Table 3.5

a priori DCGL gy ¢ Value

Soil Survey Largest Cirgular Dgl(,;rli‘:;c“ a priori EMC
Unit Area (m') (pCi/g) Scan Threshold” (cpm)
1 6.1 5.5 16,170
2 82.8 1.8 5,292
3 73.8 1.9 5,586
4 252.0 1.1 3234
5 80.9 1.8 5292
6 59.6 2.1 6.174
7 68.9 2.0 5,880
8 60.9 2.1 6,174
9 59.2 2.1 6,174
10 103.4 1.7 4,998
11 65.5 2.0 5,880
12 77.6 19 5.836
13 78.6 19 5.886
14 82.1 1.8 5292
15 345.7 1.0 2.940
16 411 24 7,056
17 81.2 1.8 5202
18 80.0 1.8 5292
19 76.7 1.9 5,886
20 80.2 1.8 5.202
21 83.5 1.8 5292
22 824 1.8 5,292
23 67.6 2.0 5.880
24 175.0 1.3 3,822

2 With application of the unity rule DCGL,, becomes 1, so the values in this
column are the same as the area factors.
® Derived by multiplying the DCGLw for Radium 226 by the area factor and
the conversion factor given in Appendix 5.
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3.6.2.

3.6.3.

3.64.

Action Thresholds for Shielded Nal Scans

3.6.2.1. Shielded Nal scans were performed using the action thresholds presented
in Table 3.6. Areas exceeding the thresholds were sampled for further

analysis.
Table 3.6
Action Threshold for Shielded 3” x 0.5” Nal Scans®
SU Action Threshold
Class (cpm above mean background)
1 2,500
2 2,500

Release Criterion for Groundwater

3.6.3.1. The release limit for groundwater is 226 pCi/L total uranium.

Release Criteria for Fixed Equipment,

3.6.4.1. The release criteria for building surfaces were applied to affected fixed
equipment that was not expected to be removed. Some examples include
drains and buried piping. These items were surveyed for release using
beta instruments wherever possible. Where a direct beta measurement
was not possible, shielded Nal detectors were used to provide a
qualitative estimate of radioactivity.

3.6.4.2. Table 3.7 displays the release limits (DCGLw) for the radionuclides of
interest’ on building surfaces and fixed equipment. For simplicity, the
most restrictive Th-232 limit was used for final status surveys.

8 NEXTEP Tech Memo 0209, Technical Support Document for KMTC Final Status Surveys, A.H. Thatcher,
CHP. {Appendix 5)
9 NRC License Number SUB-986, Amendment No. 9 dated June 5, 2003.
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Table 3.7
Building Surface and Fixed Equipment Release Criteria

) DCGL,,
Nuclide u
(dpmv100 cm?)
Thorium-232 and progeny 12,500
Uranium series through U-234 177,300
Radium-226 and progeny 16,300

2 The release limit in dpm/100 ¢cm? is based upon total beta emissions and is equivalent
to Bpm/100cm? used elsewhere in this report.

3.7. Minimum Detectable Concentration (MDC) Requirements.10

3.7.1.

3.7.2.

3.7.3.

3.7.4.

3.7.5.

3.7.6.

The MDC for laboratory soil spectroscopy should be less than 50% of the release
limit. Table 3.8 demonstrates compliance with this requirement.

The Minimum Detectable Count Rate (MDCR) for Nal gamma scans for a class 1
survey unit can be no greater than the a priori DCGLEMC converted to counts per
minute for a shielded Nal detector. Table 3.9 demonstrates compliance with this
requirement.

The MDCR for Nal gamma scans for a Class 2 SU should be no greater than the
DCGLw. Table 3.9 demonstrates compliance with this requirement.

The MDC for beta measurements and scans on fixed equipment is compared with
the corresponding MDC requirements in Table 3.10.

Typical MDC and MDCR values for instruments used in the KMTC FSS meet all
the requirements as shown in Table 3.8 through 3.10.

Characterization Samples that were not remediated were included as FSS data.
Characterization samples that were collected on the surface at grid locations were
changed from measurement type CH (characterization) to RG (regular grid) as
required to complete the grid. All FSS data not located on the grid is considered
bias data although it may appear with codes CH, BI (bias), or PR (post
remediation).

1% See NEXTEP Tech Memo 0209, Technical Support Document for KMTC Final Status Surveys, A.H.
Thatcher, CHP. (Appendix 5) for derivations.
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Table 3.8
MDC for Soil Counts Gamma Spectroscopy

Natural Total Radium | Count
Thorium | Uranium 226 Time
(pCilg) (pCi/g) (pCi/g) (min.)
Required MDC 2.7 11¢4° 1.7
KMTC Soil Counter (typ) 0.1 0.8 0.1 2
% 82 for the Uranium Test Pit (SU 1)
Table 3.9

MDCR for Outdoor Shielded 3” X 0.5” Nal Gamma Scans''

Class 1 (cpm)® Class 2 (cpm)°
Required MDCR " 5,300 — 16,200° 2,940
Shielded 3” X 0.5“ Nal’ 1,200 1,200

? The required MDCR for Class 1 SU’s is the required MDCR for Class 2 SU’s modified by the area
factor and listed in Table 3.5.

® The required MDCR relates to the counts per minute attributable to Ra-226 at the DCGL,,, net of
background. Ra-226 is used since it has the most restrictive count conversion rate.

Table 3.10
MDC for Fixed Equipment13

MDC for Beta Direct® MDC for ? eta

Scans
Activity (,:r(;::;t
2 2
(Bpm /100 cm®) (min.) (Bpm/100cm®)
Required MDC 6,250 12,500
1.2224/43-89" 740 1 4,350
2 The MDC relates to the counts attributed to Th-232 and progeny expressed in total beta per minute

over 100 cm2.
®  Also applies to 2360/43-89.

1
2
3

KMTC D Plan, Appendix E contains the MDCR calculation for a shielded Nal detector.
NEXTEP Tech Memo 0209 (Appendix 5), ibid.
NEXTEP Tech Memo 0209 (Appendix 5), ibid.
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4. FINAL STATUS SURVEY METHODS

4.1. The purpose of this section is to discuss the methods used to collect the survey data
presented in this report. The FSS data were used to show that all requirements of the
D Plan were met. Any characterization data taken which met quality requirements for FSS
have been included as FSS data. All characterization data points that have not been
removed met the quality requirements for FSS and are included in this report.

4.2. Procedures

4.2.1. Procedures: The FSS conformed to the following procedures:

4.3. Instrumentation

KM-CI-RP-31:
KM-CI-RP-33:
KM-CI-RP-39:
KM-CI-RP-40:
KM-CI-RP-62:
KM-CI-RP-49:
KM-CI-RP-52:
KM-CI-RP-57:

Personnel Monitoring and Decontamination

Decontamination of Tools, Equipment, Materials and Surfaces
Performance of Radiation and Contamination Surveys

Survey Documentation and Review

Cimarron Soil Counter Operation

Nal 3” Detector

Ludlum 2224 Alpha-Beta Detector

Ludlum 2220/2221 43-68 Beta Probe

43.1. Survey and soil sampling data were collected using the instrumentation listed in

Table 4.1.

4.3.2. 3" x 0.5” Nal Gamma Detector - The 3" x 0.5" detector uses a sodium iodide
(Nal) crystal gamma detector. The Nal detector was paired with a portable
scaler/ratemeter with single channel analyzer capability. This detector was used
in two configurations; shielded and unshielded.

4.3.2.1. Shielded: The Nal detector was shielded with lead around the top socket
and sides to improve the directional sensing capabilities of the
equipment. All characterization and investigative scans were performed
with a shielded Nal detector.

4.3.2.2. Unshielded: The Nal detector was used without the lead around the top
socket and sides. The detector was used in this configuration only during
post remediation scans. In the unshielded configuration, the detector was
used to locate local maxima above 1.5 times ambient background. The
maxima were then rescanned with a shielded 3” x 0.5 Nal detector.

4.3.3. Micro-R Meter - The Micro-R meter was used as a qualitative measure of the

exposure rate in an area. This instrument was not used to determine release status,
since the DCGLw values incorporate ambient dose rate.

Kerr-McGee Technical Center
Final Status Survey Report
Outdoor Areas

Revision: 0
September 2003

14



4.3.4. Soil Counters (Gamma Spectroscopy) - Soil Counter #2 was the soil counter used

for Cimarron decommissioning with modified software to meet the specific
conditions at KMTC. It was used for early sample counts and was replaced by
Soil Counter #3 (a deep well detector which utilized the same software as Soil
Counter #2). Soil Counter #3 was fully operational by late 2001.

4.34.1.

4.3.4.2.

Cimarron Soil Counter #2 consisted of a 4" x 4" x 16" sodium iodide
crystal housed in a shielded chamber which was computer linked to a
multi-channel analyzer (MCA). The counting system determined
concentrations of Total U, Total Th, and Ra-226. Soil Counter #2 was
programmed to determine the total uranium present in the soil sample by
calculating the U-234 activity based upon the U-235 activity measured in
the soil sample. The U-234 and U-235 activities were summed with the
detected U-238 activity to obtain the total uranium activity.

Soil Counter #3 consists of a 7.5” x 7” sodium iodide crystal well
detector housed in a shielded chamber and computer linked to a multi-
channel analyzer (MCA). Soil Counter #3 was setup, maintained and
operated at the Technical Center during the period of Final Status
Survey.
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Table 4.1

Cimarron / Technical Center Radiation Monitoring Instruments

Number | Radiation Scale Typical Typical MDA 95%
Instrument Type Avail. Detected Range BKG Efficiency Confidence Level
Micro-R Meter (Ludlum 19)
3 Gamma 05,000 uR/h | 7 uR/h-9 pR/h N/A 2 uR/h
1” x 1" Nal Detector
3,300 cpm avg.
3” x 14" Nal Scintillation (43-82)* 3 G 0 - 500.000 shielded N/A 300 cpm (Shielded)
amma - 500,000 cpm .
Digital Scaler (Ludlum 2220) P 6,500 cpm avg. N/A 500 cpm (Unshielded)
unshielded
5 pCi/g Total U (Smin. count})
0.6 pCi/g Th (Nat) (5min.
1.8 pCi/g total count)
. ] 0.3 pCi/g Th (Nat) (Smin.
Soil Counter # 2 — Computer i 4%
. 2.3 pCi/g Th count)
Linked 1 Gamma --- 15% . )
(Nat) 3 pCi/g Total U (15min. count)
4” x 4” x16™ Nal (Tl) Detector 30%
0.6 pCi/g Ra- 0.3 pCi/g Th (Nat) (15min.
226 count)
0.2 pCi/g Ra-226 (15min.
count)
|8 oCi/g U 0.8 pCi/g Total U (2 min.
. 1
. P . 8 7.3% count)
Soil Counter # 3 — Computer 2.3 pCi/g Th . .
Linked | G (Nat) 86% 0.1 pCi/g Th (Nat) (2 min.
inke amma --- a
] 141% count)
7.57 x 7" Nal Well Detector 0.6 pCi/g Ra- . .
236 0.1 pCi/g Ra-226 (2 min
count)
Aloh a< 0.8 cpm o 40% o 12 dpm
a
Tennelec Smear Counter 1 BZta 0-99E6 B$< 3.0 cpm B8 40% 825 dpm
L43-89 /B Scintillator detector 2
. . o< 10 cpm o 15% o 100 dpm,/100 cm
(paired with L2224 or L2360 Alpha 2
Ratemeter) 5 Beta 0-5E5 $< 300 cpm B820% B 500 dpm g/100 cmy
a

2 or equivalent

4.3.5.

Ludlum 43-89 Alpha/ Beta Detector

4.3.5.1. The 143-89 is a scintillation detector with capability to detect alpha or
beta emissions. The L43-89 was used in the beta configuration, window
open, on fixed equipment surfaces surveyed for release. It was used in
both alpha and beta configurations for transportation vehicle and

container surveys.
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4.3.5.2.

The 143-89 was paired with either the L2224 or L2360 ratemeter, each
containing a single channel analyzer, energy discriminator, and digital,
analog and audio outputs. The combined instruments were used to
perform direct (integrated) measurements and scan surveys.

4.3.6. Tennelec LB-5100

43.6.1.

The LB-5100 is a computer-based, low background alpha/beta counting
system used for laboratory counting of air, water (dried), and smear
samples. Smears were used to characterize fixed equipment and
containers used for waste transport.

4.3.7. Portable Instrument Maintenance, Calibration, and Quality Control

4.3.7.1.

4.3.7.2.

4.3.7.3.

4.3.74.

The instrumentation utilized to generate the FSS data was maintained in
accordance with the Cimarron Radiation Protection Program procedures,
which were approved by the NRC. These procedures utilized the
guidance contained in ANSI N323-1978, “Radiation Protection
Instrumentation Test and Calibration”. As specified by the Cimarron
procedures for instrumentation, requirements included traceability of
calibrations to NIST standards, field checks for operability, background
radioactivity checks, operation of instruments within established
environmental bounds, training of individuals, scheduled performance
checks, calibration using isotopes of energies similar to those to be
measured, quality assurance tests, data review, and record-keeping.

Portable survey instruments were calibrated on at least a semi-annual
basis. Where applicable, activities of sources utilized for on-site
calibration were corrected for decay. In addition to the periodic
calibration requirements, source response checks were performed on a
daily basis for all instruments being utilized during FSS work.

All calibration and source check records were completed, reviewed,
signed-off and retained in accordance with the Cimarron Quality
Assurance Program.

Established quality assurance measures for the soil counter included
Cesium-137  centroid checks, Chi-square tests, background
determinations, and the counting of soil standards. All of these quality
assurance controls were recorded on control charts and were trended on a
continuing basis.

4.3.8. Confirmation ,Verification, Calibration and Quality Control for the Soil Counters

4.3.8.1. Standards used for calibration and quality assurance checks for the soil

counter were analyzed by outside laboratories and are NIST traceable

through these analyses. Comparisons were made between the standards

as counted using the soil counter and two off-site laboratories. The
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4.3.8.2.

4.3.8.3.

assigned values for the standards were the average of the results obtained
from the off-site laboratories, when the standards were analyzed by more
than one laboratory.

Total uranium, natural thorium, and Ra-226 activities in soil were
determined based upon the evaluation of net counts from the soil counter.
Activities were calculated through the use of efficiency and correction
factors obtained using appropriate standards. Soil concentrations were
calculated by dividing the net activity by the soil mass. Soil masses were
determined on a laboratory scale which was checked on a daily basis
(when in use) utilizing NIST traceable standards.

ORISE has been used by the NRC from time to time for verification of
the soil counters at Cimarron and KMTC. Confirmation Surveys were
taken and the results were reported as shown in Table 4.2. No significant
discrepancies to date have been recorded between soil counters #2 and #3
and ORISE.

Table 4.2
Confirmation and Verification of Soil Counters
Counter Area . Results
4 Survey Date Covered NRC Inspection #

#2 5/27/97 Cimarron Site 70 - 925/97 - 02 | Agreement
#' 7/9/99 Various Sites 70 —925/99 - 01 | Agreement
#3 5/9/01 UTP 40-8006/01-01 Agreement
# oneoy | Newtralization Pit | 46 gn66/02.01 | Agreement

Sludge

Remediated SU’s

#3 11/25/02 other than SU-1 40-8006/02-02 Agreement

4.4, Use of Characterization Data

4.4.1.

Characterization data in the form of scan data and soil samples were taken
throughout all of the affected areas on the site.

The characterization survey

revealed areas of elevated radioactivity in several of the survey units. Where
remediation was necessary, the elevated radioactive material was removed, the
soil was re-sampled, and the entire survey unit was rescanned to ensure that the

area met MARSSIM requirements.

After remediation was completed, NRC

confirmation surveys were requested and performed prior to backfill of excavated

arcas.

' 130 Samples from other KMC sites were analyzed on counter #3 and submitted to NRC for confirmation as

part of this report.
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442, Characterization samples that were not remediated were included as FSS data.
When they fell in the grid locations, the measurement type'> was changed from
CH to RG. All other characterization data that remains is considered bias data
although it may appear with codes indicating CH or BL.

4.5. Soil Samples

4.5.1. Systematic Sampling

4.5.1.1. A systematic grid pattern of soil samples was collected in each survey
unit. Grid samples were composites from the surface to a depth of
15 cm. 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. Samples taken at depths lower
than 15 cm were defined to be bias samples.

4.5.1.2. Figure 4-1 depicts the screen input and output of Visual Sample Plan®
(VSP)'®, a program used to develop the grids for MARSSIM surveys
which has been verified by NEXTEP in connection with other projects'’.
VSP contains the DQO input values and assumptions necessary to
calculate the number of measurement points, N, required to satisfy
MARSSIM statistical guidance. The calculations include 20% excess to
allow for inaccessible locations. SU-2 is used here as an example
because all survey units except SU-1 had the same input and output
values in this program. A summary of all the input parameters used with
VSP for this Plan is presented in Table 4.3,

'* See Table 4.6 for measurement type codes.
'8 VSP is a software package that supports the implementation of a DQO process and the development of a
technically defensible sampling scheme. The software is developed by Pacific Northwest National Laboratory
and sponsored by DOE and EPA.
" NEXTEP Tech Memo 0008, Verification and Validation of Applicable Portions of VSP Software, A H. Thatcher,
CHP.

'8 Although some characterization data is available and generally serves as the basis for the lower bound for the gray
region (LBGR), the actual LBGR and standard deviation for the SU are biased in order to calculate a relative shift
of 1 and conservatively estimate the number of required measurement points.
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1 Visual Sample Plan - [KMTC2.vsp)
Eie Map AEcit Sampling Designs de_d"lhqiﬂlools Qp_lions Yuew__ﬂindow Help

olslela) »| vl | ~(ElEim oo v m:-

KMTC Survey Unit 2
Class 1

Null Hypothesis:  Assume survey unit is "Ditty".

Type | Enior Rate (Alphal: Fo  x
Tope Il Enior Rate [Betal o %
Width of GiayRegion (Deka} ~ [05
Specified Diff. of True Means Or Medians: E——
Estimated Standard Deviation: ~ [06

MQO0

Minimum Number of Samples in Sutvey Unit: 27
Minimum Number of Samples in Reference Area: 27

* Difference of Trus Means of Medians >= Action Level
™ Difference of True Means or Medians <= Action Leval

+]20 %« 33

oK Cocdl | topy | heb
For Help. press F1 Watch hers for user inpul (X=1T1.28Y=82380 1 T INGH [
Example of Visual Sample Plan Data Entry and Output
Figure 4-1
Table 4.3
VSP Input
Parameter SU-1 SU 2-24
Type I Error Rate (%) 5 5
Type Il Error Rate (%) 5 5
Width of Gray Region (pCi/g) 2.7 0.6
Specified Differential of True Means (>= Action Level) (pCi/g) 165 5.3
Estimated Standard Deviation (pCi/g) 1.8 0.6
Excess Sample Points Over Minimum (%) 20 20
Kerr-McGee Technical Center Revision: 0
Final Status Survey Report September 2003

Outdoor Areas
20



4.5.1.3.

4.5.1.4.

A rectangular grid was used for all survey units except SU-1, which had
a triangular grid. For SU’s 2 through 24, the grid interval spacing, L,
was calculated from the area of the total survey unit and the required
number of data points, N, according to the following equation:

[
N

For SU-1, the grid interval spacing was calculated using the following

equation;
L< | A
0.866- N

Table 4.4 presents the calculated values for L and N for each survey unit.

In practice the number of grid points included within a survey unit will
vary due to geometric considerations, the random origin requirement
specified by MARSSIM, and the existence of obstacles such as trees
which preclude taking a sample. This variation is acceptable provided at
least the minimum number of grid points is achieved (ie. 0.80*N).
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Table 4.4

Calculated Grid Point Separation

Survey N A, Survey L, Grid
[} i .
Unit Class # Pts to be taken Unit Area Spacing

(m?) (m)

1 1 18 69 2.2
2 1 33 1,851 7.5
3 1 33 1,680 7.1
4 2 33 10,514 17.7
5 1 33 1,800 7.4
6 [ 33 1,405 6.5
7 1 33 1,500 6.7
8 1 33 1,324 6.3
9 1 33 1,038 5.6
10 2 33 2,300 8.4
11 1 33 1,415 6.6
12 1 33 1,710 7.2
13 1 33 1,750 7.3
14 1 33 1,750 7.3
15 2 33 7,512 15.1
16 1 33 975 5.4
17 1 33 1,850 7.5
18 1 33 1,700 7.2
19 1 33 1,700 7.2
20 1 33 1,700 7.2
21 1 33 1,800 7.4
22 1 33 1,800 7.4
23 1 33 1,800 7.4
24 2 33 5,450 12.9

4.5.2. Elevated Material Concentration (EMC) Considerations

4.5.2.1. The grid spacing provided by VSP was reviewed as described in Section
3.6.1 to ensure that small areas of elevated radioactivity existing between
the grid survey points which exceed the limits for EMC could be

detected by scans using typical instruments and MDC’s.

4.5.2.2. The KMTC D Plan'® provides the supporting analysis to show how the
spacing of the grid measurements and the Scan MDCR can adequately

identify locations that exceed the DCGLw.

' XMTC D Plan Section 6.4.7.

Kerr-McGee Technical Center

Final Status Survey Report
Outdoor Areas

22

September 2003



4.5.3.

4.5.4.

4.5.5.

4.6. Scans
4.6.1.

4.6.2.

4.6.3.

Bias Sampling

4.5.3.1. In addition to the statistical surface samples, bias samples were taken at
various locations and depths. Such samples were chosen based upon the
likelihood of contamination (i.e., areas where radioactivity would be
likely to accumulate due to surface topography or other factors),
statistical methods, the judgment of the site RSO or senior HP
technician, and according to best practices. Bias samples were also
collected to examine and characterize areas with elevated levels of
radioactivity in accordance with the Hot Spot Protocol presented in
Appendix 6. When bias samples were taken below the surface they were
usually taken as composite samples from 15 cm to 50 cm, and 50 cm to
1 m in depth from the local surface.

Asphalt Sample Locations

4.5.4.1. Asphalt paved surfaces were surveyed by taking composite samples from
the top six inches of asphalt. The soil samples beneath the asphalt were
classified as Bias (BI). Regular Grid (RG) points that fell on concrete
areas were sometimes offset to the nearest soil or asphalt locations.

Sample Results

4.5.5.1. Figures 4-1 through 4-3 in Appendix 1, show soil sample results
obtained during the Characterization phase. Appendix 1, Figures 5-2 and
subsequent show the soil sample results after remediation and FSS were
complete.

Each area to be scarmed was divided into 100m? blocks which were scanned with
a shielded 3” x 0.5” Nal detector. Shielded scan surveys were performed on
100% of all outdoor surfaces (ground surface, asphalt and concrete areas) for class
1 survey units and at least 10% of all outdoor surfaces for class 2 survey units.
Characterization scan data was used for FSS in survey units where no remediation
was required.

Scan surveys were performed utilizing both visual instrument readout and audible
rate changes to provide indication of elevated areas. The action threshold for
shielded Nal scan surveys is presented in Table 3.6. The results of the
characterization (pre-remediation) scans are presented in Appendix 1, Figure 4-4.

When contaminated soils were excavated, shielded Nal scans were continuously
performed to guide the excavation and, when the excavation was complete, soil
samples were taken at the maximum scan value in each excavation for
confirmation.
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4.6.4.

As an additional quality control measure, survey units which had been remediated
and back-filled were scanned in their entirety with the unshielded Nal detector.
Any areas that exceeded 1.5 times background were scanned again with the
shielded detector using the thresholds in Table 3.6. If no unshielded readings
were obtained above 1.5 times background, the area with the highest unshielded
readings was re-scanned with the shielded detector for final confirmation.

4.7. Buried Piping and Other Affected Fixed Equipment

4.7.1.

Bias survey measurements were obtained on all affected buried piping and other
fixed equipment in specific survey units. To the extent practical, internal access
points for pipes were surveyed by direct f measurement, or Nal scan to determine
the potential for internal radioactivity. Sludge and removable materials at access
points were collected and sent to the HP lab for analysis. Where removable
contamination was measured in excess of 200 dpm/ 100cm? %, additional

characterization data was collected or the surfaces were remediated.

4.7.1.1. The radioactivity on the interior surfaces of affected pipes or drain lines
were determined by making measurements at access points, provided that
contamination at these locations was likely to be representative of
contamination on the interior.

4.7.1.2. Discharge piping was considered contaminated if:

i.)  Direct p measurements on accessible internal surfaces exceeded the
DCGLw,

ii.)  Sludge taken from traps or access points and analyzed at the HP lab
exceeded the DCGLw for soil,

iii.) Removable contamination measured more than 200 Bpm/lOOcm2
above background, or

iv.) Gamma scans/measurements on external surfaces exceeded 2x
background.

4.8. Measurements Exceeding Limits

4.8.1.

In the event that scan measurements exceeded the Table 3.6 Action Threshold, or
if soil sample results were determined to have activity exceeding the release
limits, the procedures described in the D Plan and the Hot Spot Evaluation
Protocol (Appendix 6), were carried out.

4.9, Data Collection and Evaluation

4.9.1.

All FSS data recorded in the field was submitted to the Quality Assurance
Coordinator (QAC) for processing and review. The data collection forms and
annotated drawings were signed by the technician collecting the data and reviewed

% FC-8323 limit for the Thorium series. In this case dpm refers to § emissions (see note, Table 3.7).
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by the HP supervisor overseeing the survey. After data entry and review, the
QAC approved the data sheets and filed them with the permanent KMTC records.
The approved forms are listed in Table 4.5 below.

Table 4.5
Approved Data Collection Forms

Form Number Title Purpose
QATC-017 FSS Data Collection Sheet Collection of Soil Samples
FSS Outdoor Scan Measurement Survey | Recording data from Scans and
QATC-018 Form investigation of hot spots
Remediation and Supplemental Data Request and authorize
QATC-019 Request remediation and/or supplemental

data collection

4.9.2. Where post remediation or supplemental data were required, the analyst reviewing
the data generated a request form with instructions for remediation (where
required) and for the collection of additional data. The soil samples taken were
filled out on the request. Before work proceeded to perform the remediation or
collect additional samples, the request form was signed by either the RSO
(Cimarron) or the RSO (Technical Center) authorizing the work.

49.3. The QAC was responsible for initial screening of the incoming data to ensure that
SOP and FSSP requirements had been fulfilled and that the data had been legibly
and accurately recorded. This process was carried out by qualified staff personnel
selected by the QAC and included the following:

Evaluating the completeness of the forms and data tables

Verifying instrument calibration.

Verifying survey technician training qualifications

Making a judgment about the overall quality of the data. This was a check to
identify gross errors in data recording

e Determining if data were reported in the appropriate Standard Units.

e Verifying that all the requested samples were obtained according to the FSSP.

49.4. The QAC was also responsible for the accurate transcription of the survey data
from paper records into the project’s database. Some of the checks required (such
as calibration of equipment or training of the surveyor) were performed
automatically within the database.

49.5. The QAC maintained the permanent archive files of all survey data taken in
connection with the project and provided for its security, organization, and
availability to authorized reviewers including the NRC.
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49.6. Once the survey data set was complete, verified, transcribed and filed by the
QAQC, it was examined by an analyst and several tests were applied to the data as
described in the D Plan?'.

4.10. Reports

4.10.1. All the required tests were performed on each survey unit as a part of the
Threshold Comparison Test Report (TCTR) generated by the KMTC Radiation
Database. All required tests have been combined into this standard database
report and the calculations have been verified”?. The output of the TCTR was
used for analysis of the data in each survey unit and the results are presented in
Appendix 3, Tabs 1 through 24. The TCTR was run for each individual
radionuclide and for FMPC on all survey units. All four versions of the TCTR
(U, Th, Ra, and FMPC) are included for SU-1. For all other survey units only the
version which failed the most tests was included”’. The TCTR is divided into
sections as follows:

e General: date, survey unit number, class, and grid information.
¢ Survey Unit Table: survey unit coordinates and surface area of survey unit.

e [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

T -
displays the options that were chosen for the run. The measurement types
listed are those chosen by the analyst to be included in the report. Those
types are described in Table 4.6 below. The date range chosen is also listed
(the default value is “All”). The thresholds applicable to the specified
nuclides are also listed. The thresholds were identified in the D Plan. The
nuclides tested in the report are also listed. Usually, only the FMPC report
will be included. When one of the individual nuclides fails a test other than
background, the report for that nuclide is included as well.
e 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.
e Points that failed tests: Lists all points that failed each specified test.
e Points that passed Background, DCGLw, and EMC tests.
2! KMTC D Plan Section 6.3.
22 NEXTEP Tech Memo 0227, Verification of KMTC Radiation Database, Soils Portion, B. Anderson.
(Appendix 2).
2 Each TCTR contains all the results for every data point in the data set. The nuclide selected (or FMPC) only
_ determines the parameter on which the sort and the tests are performed.
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¢ Wilcoxon Rank Sum (WRS) Test Results: This page lists the results of the
WRS Test on the survey unit. If the Test Status line reads Pass then the
survey unit passes the WRS Test, and thus may be released if all other criteria
have been met. The Data Summary section lists the number of background
points used on the data set, and the number of points measured in the WRS
Test. Also listed are the referential value (W,) required by the WRS Test and
the critical value (W) representing the survey unit. The WRS Test is passed
when (W;) exceeds (W.). If (W.) exceeds (W;) then the survey unit fails the
WRS Test, and the survey unit requires remediation prior to release.

Table 4.6
Measurement Types
Measurement . e
Description
Type
RG Regular Grid
BI Bias
PR Post Remediation Bias
PG Post Remediation Grid
BK Background
CH Characterization
QC Quality Control

4.10.2. An abbreviated description of the tests performed on the data is presented in Table
4.7. Details of the mathematical implementation of these tests are presented in

Appendix 2.
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Table 4.7
MARSSIM Statistical Tests for Soil Data

Test Test Criteria for Pass

] Difference between minimum background measurement and
Min/Max maximum survey value less than DCGL,,

Background | All samples must be less than the background threshold®

All samples must be no more than DCGL,, + the background
DCGLy | threshold®

DCGL,, The average of all net survey values must be less than DCGL,,

All samples must be less than DCGLgyc + the background

EMC threshold®
The Wilcoxon Rank Sum Test is described in detail in
WRS Chapter 8 of MARSSIM

? The background threshold (Ty,) is equal to the mean background value plus twice the standard
deviation of the background data set (opx). (See Appendix 2).

4.10.3. Provided all additional considerations such as scan data, sampling of removable
contamination or sludge from traps, etc. indicate that the survey unit is clean, the
release of the survey unit can be determined from the test report according to
Table 4.8. If a survey unit is Class 2 and fails the min/max test, it must pass the
DCGL,, test to be released from the license without reclassification to Class 1 or

remediation.
Table 4.8
Requirements for Survey Unit Release

Test Class 1 Class 2 Class 3
Min/Max not required® not required® PASS
Background not required not required PASS
DCGL,, not required PASS PASS
DCGL,, PASS PASS PASS
EMC PASS PASS PASS
WRS PASS PASS PASS

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

4.10.4. The flow diagram from the D Plan which depicts the decision tree for release of
survey units is reproduced in Figure 4-5.
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s. RESULTS AND DISCUSSION
5.1. Survey Unit 1

5.1.1. SU-1is a Class 1 survey unit. The survey unit is located in the northwest corner
of the Kerr-McGee Technical Center site. The survey unit contains the area where
the Uranium Test Pits (UTP) were located. Figure 1-1 in Appendix 1 shows the
survey unit and its location at the site. This survey unit was excavated to enable
extraction of the tin horns that were in the UTP.

5.1.2.  SU-1 is located in the plane of the bottom of the excavation at a depth of
approximately 12 feet from surface grade“. This level corresponds to the bottom
of the tin horns as they were installed. The area included in SU-1 is 69 m?,

5.1.3. Remediation

5.1.3.1. The tin horns and the surrounding impacted soil were removed from this
survey unit in 2000, and shipped off site for disposal. Post Remediation
(PR) soil samples were taken from the bottom and sides of the
excavation to ensure that no areas of elevated activity remained in the
soil within the excavation both inside and outside of the boundaries of
SU-1. A contour map of the UTP excavation is presented in Figure 5-1of
Appendix 1.

5.1.4. Groundwater

5.1.4.1. After removal of the tin horns, a groundwater survey was conducted
within the UTP excavation area. Uranium levels in a seep area located at
the western end of the excavation initially showed elevated levels of total
uranium. General area composites, however, were below the release
criteria.

5.1.4.2. The excavation initially generated an average of greater than 0.0007 gpm
(1,000 gallons/day). This decreased to 0.00007 gpm (100 gallons/day) or
less in August 2001.

5.1.4.3. Groundwater from the UTP excavation was analyzed for residual
radioactivity both onsite and offsite. Onsite measurements using a
Tennelec low-background alpha/beta proportional counter were used for
qualitative field results while offsite measurements used alpha
spectroscopy and/or KPA methods.

2% All other survey units are located at ground level.

Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003

Outdoor Survey Units
31



5.1.4.4.

5.145.

5.1.4.6.

5.14.7.

A graph showing total uranium versus time for the UTP groundwater
plus a tabular listing of the independent laboratory®® data are presented in
Appendix 4.

Uranium concentrations in the seep located in the West end of the
excavation continued to show a general decline until the excavation was
closed.

Just prior to backfilling the excavation, independent laboratory analysis
of three samples by General Engineering Laboratories and two samples
by Severn Trent Labs (approximately 80 pCi/L total U) indicated
concentrations well below the DCGL.

The removal of approximately 440,000 gallons of water from the UTP
excavation area is believed to have effectively de-watered the area
around the excavation and remediated the site, as evidenced by the
reduction in both water removal volumes and total U concentration
measurements. The combination of decreasing concentration and
volume of water entering the excavation suggests that the remaining
residual activity in the interstitial pore spaces of soils surrounding the
UTP area has been substantially reduced and is below the DCGL.

5.1.5.  Final Status Survey Data

5.1.5.1.

Soil Samples - 66 soil samples were taken from the survey unit in the
remediated excavation area. 21 of those samples were regular grid (RG)
samples or post remediation grid (PG) samples that were collected at the
bottom of the excavation (the base of the tin horns). Other locations
were sampled on the pit sides and bottom. 9 locations were sampled to
depth below the bottom surface of the pit. Of those, 2 locations were
taken to bedrock at less than 1 meter depth and the other 7 locations were
taken to a maximum depth of 1 meter from the local surface. All
samples measured less than 1.0 FMPC. The data are summarized in
Table 5.1.3 and mapped in Appendix 1, Figure 5-2.

¥ General Engineering Laboratories, STL and NRC
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Table 5.1.3

FSS Soil Sample Data Summary”

Number Uranium Natural Th Ra-226
e | EMPC | Survey | Mean | Max | Mean | Max | Mean | Max
Points | (PCVE) | (Cig) | (pCVg) | (pCilg) | (pCi/g) | (PCil)
Grid -0.1 21 3.0 15 -0.2 0.3 0.0 0.2
Bias 0.0 45 5.5 415 -0.5 0.1 0.1 0.5

® Activity values are net of mean background. FMPC was calculated net of mean background plus 2 sigma as described

in Appendix 2.

5.1.5.2. Some soil was also removed from SU-2 and SU-3 as part of the

remediation of the tin horns and surrounding impacted soil. The data
gathered from the parts of this excavation that are within SU-2 and SU-3
are not included in this section except that they are summarized in Table
5.1.4 All data from this excavation that is not included in this section is
evaluated and addressed in section 5.1.2 or 5.1.3 of this report.

Table 5.1.4
FSS Soil Sample Data in Other Survey Units"
. . Natural Th .
Survey| Measurement | # Max |Uranium (pCi/g) (pCilg) Ra-226 (pCi/g)
Unit Type Points| FMPC
Mean | Max | Mean | Max | Mean | Max
2 Bias 86 0.0 1.7 14.2 -04 0.3 0.1 0.8

 Activity values are net of mean background. FMPC was calculated net of mean background plus 2 sigma as described

in Appendix 2.

5.1.5.3. All tests required by the D Plan were performed for this survey unit and

5.1.5.4.

all required tests passed. A summary of test results is presented in Table
5.1.5. Each Threshold Comparison Test Report (TCTR) for this survey
unit includes a tabular listing of all the soil samples used for the FSS.
The results of each screening test and the Wilcoxon Rank Sum test are
included in four TCTRs” presented in Tab 1 of Appendix 3. Analysis of
the soil samples in SU-1 showed that the survey unit met the criteria for
release.

On May 9, 2001, representatives of NRC Region IV collected
confirmation samples from the UTP under NRC inspection number
40-8006/02-02. Analysis performed by ORISE was in agreement with
the data produced on site (see Table 4.2 for other confirmatory surveys).

% All four versions of the TCTR are included for this survey unit as described in Section 4.10.
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Table 5.1.5
Threshold Comparison Test Report Results for SU-1

Test Performed FMPC U Th Ra Must Pass
Min/Max P P P P
Background P F P F
DCGLw P P P P
DCGLavg P P P P X
EMC P P P P X
Wilcoxon Rank Sum P P P P X

5.1.5.5. Scans — A final scan of the survey unit was performed in January 2003.
100% of the survey unit was scanned after remediation was completed as
described in Section 4.6. No elevated readings resulted from the scans.

Table S.1.6
UTP Area Scan Results™®
Matrix Investigation Threshold® | Maximum Scan® | Average Scan
Remediated Pit 2,500 cpm 1,880 cpm 1,190 cpm
Grass 2,500 cpm 1,270 cpm 150 cpm

includes 100% of the backfilled area that was excavated during removal of the tin horns.

> net of mean background.

5.1.6. Conclusions

5.1.6.1. All shielded Nal scans taken on the surface of SU-1 were below the
investigation threshold.

5.1.6.2. After remediation, no soil samples from SU-1 exceeded the DCGL,,.

5.1.6.3. After remediation, no groundwater tested within SU-1 exceeded the
DCGL for groundwater.

5.1.6.4. SU-1 passed all required screening tests.
5.1.6.5. SU-1 passed the statistical WRS test.

5.1.6.6. SU-1 meets all license criteria for release of a Class 1 survey unit.

5.1.7. Recommendations

5.1.7.1. SU-1 should be released from the license.
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5.2. Survey Unit 2

5.2.1.

5.2.2.

5.2.3.

SU-2 is a Class 1 survey unit. The survey unit is located in the northwest corner
of the Kerr-McGee Technical Center site. The survey unit borders the north side
of the area where the Uranium Test Pits (UTP) were located. Since the
excavation discussed in Section 5.1 of this report extended into this survey unit,
some data covered by this section is due to that excavation. The soil samples
collected as a result of that excavation are summarized in Table 5.1.4. Figure 1-1
in Appendix 1 shows the survey unit and its location at the site. The area included
in the survey unit is 1,851 m?.

Remediation

5.2.2.1. Prior to excavation of the UTP, two elevated soil samples on the surface
of SU-2 were remediated to avoid mixing with the debris from the UTP
excavation. The locations of these samples are shown in Appendix 1,
Figure 4-1. Removal of less than one cubic foot of soil was sufficient to
eliminate the contamination in each case.

5.2.2.2. During the removal of the tin horns from SU-1, contaminated sand, ore,
and soil were excavated from the UTP and disposed.

Final Status Survey Data

5.2.3.1. Soil Samples - 125 FSS soil samples were collected from this survey
unit. 33 of those samples were part of the grid, and the other 92 were
bias samples. All samples were less than 1.0 FMPC. The data are
summarized in Table 5.2.1 and mapped in Appendix 1, Figure 5-3.

Table 5.2.1
FSS Data™®

Uranium Natural Th Ra-226

Measurement Max of Mean Max Mean Max Mean Max
Type

Number

FMPC | Survey | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g)
Points

Grid

-0.1 33 0.3 2.0 -0.7 -0.1 0.0 03

Bias

0.0 92 1.3 12.9 -0.4 0.4 0.1 0.8

® FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.2.3.2. All tests required by the D Plan passed except the Background Test. All
tests required for release of a Class 1 survey unit were passed as shown
in 5.2.2. The Threshold Comparison Test Report (TCTR) lists all the
FSS soil samples in the data set and is presented in Tab 2 of Appendix 3.
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Table 5.2.2
Screen Data and Statistical Test Report

Test Performed FMPC Must Pass
Min/Max Pass
Background Fail
DCGLw Pass
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.2.3.3. Scans — A final scan of the survey unit was performed in January 2003.
100% of the survey unit was scanned after remediation was completed as
described in Section 4.6. No elevated readings resulted from the scans.

5.2.4. Conclusions

5.2.4.1. Nal scans taken on the surface of SU-2 after remediation revealed no
elevated soil concentrations.

5.2.4.2. No FSS soil samples tested from SU-2 exceeded the DCGL,..

5.2.4.3. SU-2 passed all screening tests except background.

5.2.4.4. SU-2 passed the statistical WRS test.

5.2.4.5. SU-2 meets all license criteria for release of a Class 1 survey unit.
5.2.5. Recommendations

5.2.5.1. SU-2 should be released from the license.
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5.3. Survey Unit 3

5.3.1.

5.3.2.

5.3.3.

SU-3 is a Class 1 survey unit. The survey unit is located in the northwest corner
of the Kerr-McGee Technical Center Site. The survey unit represents the southern
boundary of the Uranium Test Pit (SU-1). Since the excavation discussed in
Section 5.1 of this report extended into this survey unit, some data covered by this
section is due to that excavation. The soil samples collected as a result of that
excavation are summarized in Table 5.1.4. Figure 1-1 in Appendix 1 shows the
survey 112nit and its location at the site. The area included in the survey unit is
1,680 m”,

Remediation

5.3.2.1. During the removal of the tin horns from SU-1, soil was excavated from
this survey unit as part of the pit. The entire excavated area is presented
in Appendix 1, Figure 5-3.

5.3.2.2. Scans — A final scan of the survey unit was performed in January 2003.
100% of the survey unit was scanned after remediation was completed as
described in Section 4.6. No elevated readings resulted from the scans.

Final Status Survey Data

5.3.3.1. Soil Samples — 45 FSS soil samples were collected from this survey unit.
32 of those samples were part of the grid, and the other 13 were bias
samples. All FSS samples were less than 1.0 FMPC. The data are
summarized in Table 5.3.1 and mapped in Appendix 1, Figure 5-3.

Table 5.3.1
FSS Data™®

Uranium Natural Th Ra-226

Measurement Max Number Mean Max Mean Max Mean Max
Type

FMPC | of Survey | (pCi/g) | (pCi/lg) | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g)
Points

Grid

-0.1 32 0.8 1.8 -0.2 0.0 0.2 0.4

Bias

0.0 13 1.3 7.7 -0.1 0.5 0.2 0.2

® FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.3.3.2. All tests required by the D Plan were passed except the Background Test.
All tests required for release of a Class 1 survey unit were passed as
shown in Table 5.3.2. The Threshold Comparison Test Report (TCTR)
lists all the FSS soil samples in the data set and is presented in Tab 3 of
Appendix 3.
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Table

53.2

Screen Data and Statistical Test Report

Test Performed FMPC Must Pass
Min/Max Pass
Background Fail
DCGLw Pass
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.3.4. Conclusions

5.3.4.1. All Nal scans taken on the surface of SU-3 revealed no elevated soil

concentrations.

5.3.4.2. No FSS soil samples tested from SU-3 exceeded the DCGL,,.

5.3.4.3. SU-3 passed all screening tests except background.

5.3.4.4. SU-3 passed the statistical WRS test.

5.3.4.5. SU-3 meets all license criteria for release of a Class 1 survey unit.

5.3.5. Recommendations

5.3.5.1. SU-3 should be released from the license.
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5.4. Survey Unit 4

5.4.1. SU-4is a Class 2 survey unit. The survey unit is located in the northwest corner
of the Kerr-McGee Technical Center Site. Figure 1-1 in Appendix 1 shows the
survey unit and its location at the site. The survey unit borders SU-2, SU-3, SU-§,
SU-6, SU-7, SU-8, part of the north border of the site and the south side of the
TSSL building. The area included in the survey unit is 10,514 m?.

5.4.2. Final Status Survey Data

5.4.2.1. Soil Samples — 59 FSS soil samples were collected from this survey unit.
35 of those samples were part of the grid, and the other 24 were bias
samples. All FSS samples were less than 1.0 FMPC. The data are
summarized in Table 5.4.1 and mapped in Appendix 1, Figure 5-5.

Table 5.4.1
FSS Data™®
Uranium Natural Th Ra-226
Measurement Max Number Mean Max Mean Max Mean Max
Type FMPC of (pCi/g) | (pCi/g) | (pCi/g) | (pCilg) | (pCi/g) | (pCi/g)
Survey
Points
Regular Grid -0.1 35 0.5 1.3 0.4 0.0 0.1 0.2
Bias 0.3 24 1.1 11.3 -0.5 0.5 0.3 2.3

? FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.4.2.2. All tests required by the D Plan were passed except the Background Test.
All tests required for release of a Class 2 survey unit were passed as
shown in 5.4.2. The TCTR lists all the FSS soil samples in the data set
and is presented in Tab 4 of Appendix 3.

Table 5.4.2
Screen Data and Statistical Test Report
Test Performed FMPC Must Pass

Min/Max Pass
Background Fail
DCGLw Pass X
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.4.2.3. Scans — A final scan of the survey unit was performed in October 2000
as part of the site characterization. 100% of the survey unit was scanned
with an unshielded Nal detector. The scan results are presented in Figure
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4-4, Appendix 1. No scans above the investigative threshold of 2500
cpm (net of background) were detected in this survey unit.

5.4.3. Conclusions

5.4.3.1. Nal scans taken on the surface of SU-4 revealed no elevated soil
concentrations.

5.4.3.2. No FSS soil samples tested from SU-4 exceeded the DCGL,,.
5.4.3.3. SU-4 passed all screening tests except background.
5.4.3.4. SU-4 passed the statistical WRS test.

5.4.3.5. SU-4 meets all license criteria for release of a Class 2 survey unit.

54.4. Recommendations

5.4.4.1. SU-4 should be released from the license.
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5.5. Survey Unit 5

5.5.1. SU-51is a Class 1 survey unit. The survey unit is located in the southwest side of
the Kerr-McGee Technical Center Site. The survey unit is bordered by SU-6 to
the east and by SU-4 on all other sides. Figure 1-1 in Appendix 1 shows the
survey unit and its location at the site. The area included in the survey unit is
1,800 m’.

5.5.2.  Final Status Survey Data
5.5.2.1. Soil Samples - 63 FSS soil samples were collected from this survey unit.

33 of those samples were part of the grid, and the other 30 were bias
samples. All FSS samples were less than 1.0 FMPC. The data are
summarized in Table 5.5.1 and mapped in Appendix 1, Figure 5-6.
Table 5.5.1
FSS Data™’
Uranium Natural Th Ra-226
Measurement Max Number | Mean Max Mean Max Mean Max
Type FMPC of (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g)
Survey
Points
Grid -0.1 33 0.9 1.9 -0.3 -0.1 0.1 0.3
Bias 0.0 30 1.0 8.4 -0.2 0.8 0.1 0.6

# FSS data includes characterization data.
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.5.2.2.

The outfall area at the end of the buried pipe running westward from the
TSSL building is located in SU-5. 5 BI soil samples were collected at
the location of the outfall and the area was scanned with Nal. All of the
soil samples were below 1.0 FMPC and the scan results were less than
600 cpm. The soil data are presented in Table 5.5.2, and the location of
the outfall is mapped in Appendix 1, Figure 5-6.
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5.5.3.

5.5.2.3.

Table 5.5.2
Pipe Outfall Soil Results — SUS

TCN Depth
Soil FMPC
(cm)

914 0-15 -0.19

915 15-50 -0.18

916 50— 100 -0.17

917 100 - 150 -0.18

L 918 150 - 200 -0.19

net of background

All tests required by the D Plan were passed except the Background Test.
All tests required for release of a Class 1 survey unit were passed as
shown in 5.5.3. The TCTR lists all the FSS soil samples in the data set
and is presented in Tab 5 of Appendix 3.

Table 5.5.3
Screen Data and Statistical Test Report
Test Performed FMPC Must Pass
Min/Max Pass
Background Fail
DCGLw Pass
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X
5.5.2.4. Scans — A Nal scan of the survey unit was performed in October 2000 as

part of the site characterization. 100% of the survey unit was scanned
with an unshielded Nal detector. The scan results are presented in Figure
4-4, Appendix 1. No scans above the investigative threshold of 2500
cpm (net of background) were detected in this survey unit.

Conclusions

5.5.3.1.

5.5.3.2.
5.5.3.3.

Nal scans taken on the surface of SU-5 revealed no elevated soil
concentrations.

No FSS soil samples tested from SU-5 exceeded the DCGL,.
No soil data associated with buried pipe exceeded the DCGL,,.
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5.5.3.4. Nal scans taken on the buried pipe revealed no elevated soil or
removable concentrations.

5.5.3.5. SU-5 passed all screening tests except background.

5.5.3.6. SU-5 passed the statistical WRS test.

5.5.3.7. SU-5 meets all license criteria for release of a Class 1 survey unit.
5.5.4. Recommendations

5.5.4.1. SU-5 should be released from the license.
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5.6. Survey Unit 6

5.6.1. SU-6is a Class 1 survey unit. The survey unit is located in the southwest side of
the Kerr-McGee Technical Center Site. The survey unit is bordered by SU-5 to
the west, the TSSL building to the south, and by SU-4 on all other sides. Figure
1-1 in Appendix 1 shows the survey unit and its location at the site. The area
included in the survey unit is 1,405 m?.

5.6.2. Remediation
5.6.2.1. Three areas were excavated north and northwest of the TSSL building to

a maximum depth of 1.0 meter. The entire excavated area is presented in
Appendix 1, Figure 5-7.
5.6.3. Final Status Survey Data
5.6.3.1. Soil Samples — 68 FSS samples were collected from this survey unit. 32
of those samples were part of the grid and the other 36 were bias
samples. All FSS samples were less than 1.0 FMPC. The data are
summarized in Table 5.6.1 and mapped in Appendix 1, Figure 5-7.
Table 5.6.1
FSS Data™
Uranium Natural Th Ra-226
Measurement Max Number | Mean Max Mean Max Mean Max
Type FMPC of (pCi/g) | (pCi/g) | (pCi’g) | (pCi/g) | (pCilg) | (pCi/g)
Survey
(em) Points
Grid 0.0 32 0.5 21 -0.5 -0.2 0.1 0.7
Bias 0.6 36 0.9 6.1 -0.6 -0.1 0.1 1.4

? FSS data includes characterization data.
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.6.3.2. All tests required by the D Plan passed except the Background Test and
the Min/Max Test. All tests required for release of a Class 1 survey unit
were passed as shown in Table 5.6.2. The TCTR lists all the FSS soil
samples in the data set and is presented in Tab 6 of Appendix 3.
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Table 5.6.2
Screen Data and Statistical Test Report

Test Performed FMPC Must Pass
Min/Max Fail
Background Fail
DCGLw Pass
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X
5.6.3.3. Scans - A final scan of the survey unit was performed in January 2003.

100% of the survey unit was scanned after remediation was completed as
described in Section 4.6. No elevated readings resulted from the scans.

5.6.4. Conclusions

5.6.4.1.

5.6.4.2.
5.6.4.3.
5.6.4.4.
5.6.4.5.

Nal scans taken on the surface of SU-6 after remediation revealed no
elevated soil concentrations.

No FSS soil samples tested from SU-6 exceeded the DCGL,,.
SU-6 passed all required screening tests.
SU-6 passed the statistical WRS test.

SU-6 meets all license criteria for release of a Class 1 survey unit.

5.6.5. Recommendations

5.6.5.1.

SU-6 should be released from the license.
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5.7. Survey Unit 7

5.7.1.  SU-7 is a Class 1 survey unit. The survey unit is located at the north edge of the
Kerr-McGee Technical Center Site. The survey unit is bordered by SU-10 to the
east and by SU-4 on all other sides. Figure 1-1 in Appendix 1 shows the survey
unit and its location at the site. The area included in the survey unit is 1,500 m®.

5.7.2. Remediation

5.7.2.1. An area in the haul road was excavated to a maximum depth of 0.2
meters. The entire excavated area is presented in Appendix 1, Figure 5-

8.

5.7.3.  Final Status Survey Data

5.7.3.1. Soil Samples - 64 samples were collected from this survey unit. 39 of
those samples were part of the grid and the other 25 were bias samples.
All FSS samples were less than 1.0 FMPC. The data are summarized in
Table 5.7.1 and are mapped in Appendix 1, Figure 5-8.

Table 5.7.1

FSS Data™®

Uranium Natural Th Ra-226

Measurement Max Number | Mean Max Mean Max Mean Max

Type FMPC of (pCi’g) | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g)
m) Survey
(c Points
Grid -0.2 39 0.6 2.0 -0.5 -0.1 0.1 0.3
Bias -0.1 25 0.5 1.4 -0.4 0.0 0.1 0.5

? FSS data includes characterization data.

® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.7.3.2. All tests required by the D Plan were passed except the Background
Test. All tests required for release of a Class 1 survey unit were passed
as shown in Table 5.7.2. The TCTR lists all the FSS soil samples in the
data set and is presented in Tab 7 of Appendix 3.
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Table 5.7.2

Screen Data and Statistical Test Report

Test Performed FMPC Must Pass
Min/Max Pass
Background Fail
DCGLw Pass
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.7.3.3. Seans — A final scan of the survey unit was performed in January 2003.
100% of the survey unit was scanned after remediation was completed as
described in Section 4.6. No elevated readings resulted from the scans.

5.7.4. Conclusions

5.7.4.1. Nal scans on the surface of SU-7 after remediation revealed no elevated

soil concentrations.

5.7.4.2. No FSS soil samples tested from SU-7 exceeded the DCGL,,.

5.7.4.3. SU-7 passed all screening tests except background.

5.7.4.4. SU-7 passed the statistical WRS test.

5.7.4.5. SU-7 meets all license criteria for release of a Class 1 survey unit.

5.7.5. Recommendations

5.7.5.1. SU-7 should be released from the license.
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5.8. Survey Unit 8

5.8.1. SU-8 is a Class 1 survey unit. The survey unit is located in the north side of the
Kerr-McGee Technical Center Site. The survey unit borders the northwest corner
of the main building and is bordered by SU-7 and SU-10 on the north, and by SU-
9 on the east. Appendix 1, Figure 1-2 shows the survey unit and its location at the
site. The area included in the survey unit is 1,324 m®.

5.8.2.  Final Status Survey Data

5.8.2.1. Soil Samples — 60 FSS soil samples were collected from this survey unit.
33 of those samples were part of the grid, and the other 27 were bias
samples. All samples were less than 1.0 FMPC. The data are
summarized in Table 5.8.1 and mapped in Appendix 1, Figure 5-9.

Table 5.8.1
FSS Data™®
Uranium Natural Th Ra-226
Measurement Max Number of Mean Max Mean Max Mean Max

Type FMPC | Survey Points

(pCi/g) | (pCi/g) | (pCi/g) | (PCi/g) | (pCi/ g) | (pCi/g)
Grid -0.2 33 -0.8 0.9 -1.5 -0.4 -0.2 0.1
Bias -0.2 27 -1.1 0.7 -1.7 -0.2 -0.3 0.1

? FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.8.2.2. All tests required by the D Plan were passed. A summary of test results
is presented in Table 5.8.2. The TCTR lists all the FSS soil samples in
the data set and is presented in Tab 8 of Appendix 3.

Table 5.8.2
Screen Data and Statistical Test Report
Test Performed FMPC Must Pass
Min/Max Pass
Background Pass
DCGLw Pass
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.8.2.3. Scans — A final scan of the survey unit was performed in October 2000
as part of the site characterization. 100% of the survey unit was scanned
with an unshielded Nal detector. The scan results are presented in Figure
4-4, Appendix 1. No scans above the investigative threshold of 2500
cpm (net of background) were detected in this survey unit.
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5.8.3. Conclusions

5.8.3.1. Nal scans taken on the surface of SU-8 revealed no elevated soil
concentrations.

5.8.3.2. No FSS soil samples tested from SU-8 exceeded the DCGL,,.

5.8.3.3. SU-8 passed all screening tests.

5.8.3.4. SU-8 passed the statistical WRS test.

5.8.3.5. SU-8 meets all license criteria for release of a Class 1 survey unit.
5.8.4. Recommendations

5.8.4.1. SU-8 should be released from the license.
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5.9. Survey Unit 9

5.9.1. SU-9is a Class 1 survey unit. The survey unit is located in the north side of the
Kerr-McGee Technical Center Site. The survey unit borders a portion of the
north side of the main building and is bordered on the west by SU-8, on the north
by SU-10 and SU-11, and on the east by SU-15. Appendix 1, Figure 1-2 shows
the survey unit and its location at the site. The area included in the survey unit is

1,038 m°.

5.9.2. Final Status Survey Data

5.9.2.1. Soil Samples — 59 FSS soil samples were collected from this survey unit.
33 of those samples were part of the grid, and the other 26 were bias
samples. All samples were less than 1.0 FMPC. The data are

summarized in Table 5.9.1 and mapped in Appendix 1, Figure 5-10.

Table 5.9.1
FSS Data™®
Uranium Natural Th Ra-226
Measurement Max Number of Mean Max Mean Max Mean Max
Type FMPC | Survey Points
(pCi’g) | (pCi/g) | (PCV/ g) | (pCi/g) | (pCi/g) | (pCi/g)

Grid -0.2 a3 -0.2 1.5 -1.3 -0.2 -0.1 0.3
Bias -0.2 26 -0.8 1.3 -14 0.2 -0.2 0.1

? FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.9.2.2. All tests required by the D Plan passed. A summary of test results is
presented in Table 5.9.2. The TCTR lists all the FSS soil samples in the

5.9.2.3. Scans — A scan of this survey unit was performed in October 2000 and
August 2002 as part of the site characterization. 100% of the survey unit
was scanned with a shielded Nal detector. No scans above the

data set and is presented in Tab 9 of Appendix 3.

Table 5.9.2
Screen Data and Statistical Test Report
Test Performed FMPC Must Pass
Min/Max Pass
Background Pass
DCGLw Pass
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X
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investigative threshold of 2500 cpm (net of background) were detected in
this survey unit.

5.9.3. Conclusions

5.9.3.1. Nal scans taken on the surface of SU-9 revealed no elevated soil
concentrations.

5.9.3.2. No FSS soil samples tested from SU-9 exceeded the DCGL,.

5.9.3.3. SU-9 passed all screening tests.

5.9.3.4. SU-9 passed the statistical WRS test.

5.9.3.5. SU-9 meets all license criteria for release of a Class 1 survey unit.
59.4. Recommendations

5.9.4.1. SU-9 should be released from the license.
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5.10. Survey Unit 10

5.10.1. SU-10is a Class 2 survey unit. The survey unit is located in the north side of the
Kerr-McGee Technical Center Site. The survey unit is bordered on the west by
SU-7, on the east by SU-11, and on the south by SU-8 and SU-9. Appendix 1,
Figure 1-2 shows the survey unit and its location at the site. The area included in
the survey unit is 2,300 m”.

5.10.2. Final Status Survey Data

5.10.2.1.Soil Samples — 41 FSS soil samples were taken in this survey unit. 33 of
those samples were part of the grid, and the other 8 were bias samples.
All samples were less than 1.0 FMPC. The data are summarized in
Table 5.10.1 and mapped in Appendix 1, Figure 5-11.

Table 5.10.1
FSS Data®”
Uranium Natural Th Ra-226
Measurement | Max Number of Mean Max Mean Max Mean Max
Type FMPC | Survey Points | (pCi/g) | (pCi‘g) | (pCi/g) | (pCi/g) | (pCilg) | (pCi/g)
Grid 0.2 33 0.7 2.1 -0.4 -0.1 0.1 0.3
Bias -0.2 8 0.2 1 0.4 -0.2 0.0 0.1

# FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.10.2.2. All tests required by the D Plan were passed except the Background Test.
All tests required for release of a Class 2 survey unit were passed as
shown in Table 5.10.2. The TCTR lists all the FSS soil samples in the
data set and is presented in Tab 10 of Appendix 3.

Table 5.10.2
Screen Data and Statistical Test Report
Test Performed FMPC Must Pass
Min/Max Pass
Background Fail
DCGLw Pass X
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.10.2.3.Scans — A final scan of the survey unit was performed in October 2000
as part of the site characterization. 100% of the survey unit was scanned
with an unshielded Nal detector. The scan results are presented in Figure
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4-4, Appendix 1. No scans above the investigative threshold of 2500
cpm (net of background) were detected in this survey unit.

5.10.3. Conclusions

5.10.3.1.Nal scans taken on the surface of SU-10 revealed no elevated soil
concentrations.

5.10.3.2.No FSS soil samples tested from SU-10 exceeded the DCGL,.

5.10.3.3.SU-10 passed all screening tests except background.

5.10.3.4.SU-10 passed the statistical WRS test.

5.10.3.5.SU-10 meets all license criteria for release of a Class 2 survey unit.
5.10.4. Recommendations

5.10.4.1.SU-10 should be released from the license.

Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units

53



5.11. Survey Unit 11

5.11.1. SU-11 is a Class 1 survey unit. The survey unit is located at the north edge of the
Kerr-McGee Technical Center Site. The survey unit is bordered by SU-12 to the
east, SU-10 to the west and by the Storage Building to the south.  Appendix 1,
Figure 1-2 shows the survey unit and its location at the site. The area included in

the survey unit is 1,415 m”.

5.11.2. Remediation

5.11.2.1.Two areas were excavated to the north of the Storage Building to a
maximum depth of 0.25 meters. The entire excavated area is presented
in Appendix 1, Figure 5-12.

5.11.3. Final Status Survey Data

5.11.3.1.Soil Samples - 76 samples were collected from this survey unit. 30 of
those samples were part of the grid and the other 46 were bias samples.
All FSS samples were less than 1.0 FMPC. The data are summarized in
Table 5.11.1 and mapped in Appendix 1, Figure 5-12.

Table 5.11.1
FSS Data™®
Uranium Natural Th Ra-226
Measurement Number
Type Max of Mean Max Mean Max Mean Max
FMPC | Survey | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g)
(em) Points
Grid -0.1 30 0.5 2.4 -0.9 0.1 0.1 0.5
Bias 0.7 46 0.7 7.5 -0.8 0.1 0.2 3.6

# FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.11.3.2. All tests required by the D Plan were passed except the Min/Max and
Background tests. All tests required for release of a Class 1 survey unit
were passed as shown in Table 5.11.2. The TCTR lists all the FSS soil
samples in the data set and is presented in Tab 11 of Appendix 3.
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Table 5.11.2
Screen Data and Statistical Test Report
Test Performed FMPC Must Pass
Min/Max Fail
Background Fail
DCGLw Pass
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.11.3.3.Scans — A final scan of the survey unit was performed in January 2003.
100% of the survey unit was scanned after remediation was completed as
described in Section 4.6. No elevated readings resulted from the scans.

5.11.4, Conclusions

5.11.4.1.Nal scans taken on the surface of SU-11 after remediation revealed no

elevated soil concentrations.

5.11.4.2.No FSS soil samples tested from SU-11 exceeded the DCGL,,.
5.11.4.3.SU-11 passed all screening tests except background and min/max.
5.11.4.4.SU-11 passed the statistical WRS test.

5.11.4.5.8SU-11 meets all license criteria for release of a Class 1 survey unit.

5.11.5. Recommendations

5.11.5.1.SU-11 should be released from the license.
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5.12. Survey Unit 12

5.12.1. SU-12is a Class 1 survey unit. The survey unit is located at the north edge of the
Kerr-McGee Technical Center Site. The survey unit is bordered by SU-13 to the
east, SU-11 to the west and by Unit 400 to the south. Appendix 1, Figure 1-2
shows the survey unit and its location at the site. The area included in the survey
unit is 1,710 m?.
5.12.2. Remediation
5.12.2.1.Two areas were excavated to the north and to the east of Unit 400 to a
maximum depth of 0.25 meters. The entire excavated area is presented
in Appendix 1, Figure 5-13.
5.12.3. Final Status Survey Data
5.12.3.1.Soil Samples - 93 samples were collected from this survey unit. 32 of
those samples were part of the grid, and the other 61 were bias samples.
All samples were less than 1.0 FMPC. The data are summarized in
Table 5.12.1 and mapped in Appendix 1, Figure 5-13.
Table 5.12.1
FSS Data’
Uranium Natural Th Ra-226
Measurement Number
Type Max of Mean Max Mean Max Mean Max
(cm) FMPC | Survey | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (pCifg) | (pCi/g)
Points
Grid -0.1 32 0.4 1.7 -0.8 0.1 0.0 0.5
Bias 0.2 61 1.3 10.7 -0.7 -0.1 0.2 1.8

# FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.12.3.2. All tests required by the D Plan were passed except the Background Test.
All tests required for release of a Class 1 survey unit were passed as
shown in Table 5.12.2. The TCTR lists all the FSS soil samples in the
data set and is presented in Tab 12 of Appendix 3.
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Table 5.12.2
Screen Data and Statistical Test Report
Test Performed - FMPC Must Pass
Min/Max Pass
Background Fail
DCGLw Pass
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.12.3.3.Scans — A final scan of the survey unit was performed in January 2003.
100% of the survey unit was scanned after remediation was completed as
described in Section 4.6. No elevated readings resulted from the scans.

5.12.4. Conclusions
5.12.4.1.Nal scans taken on the surface of SU-12 after remediation revealed no
elevated soil concentrations.
5.12.4.2.No FSS soil samples tested from SU-12 exceeded the DCGLy.
5.12.4.3.SU-12 passed all screening tests except background.
5.12.4.4.SU-12 passed the statistical WRS test.
5.12.4.5.SU-12 meets all license criteria for release of a Class 1 survey unit.
5.12.5. Recommendations
5.12.5.1.8U-12 should be released from the license.
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5.13. Survey Unit 13

5.13.1. SU-13 is a Class 1 survey unit. The survey unit is located in the northeastern
portion of the Kerr-McGee Technical Center Site. The survey unit is east of Unit
400, is bounded by SU-12 to the east, by SU-14 to the west, and by SU-15 to the
south. Appendix 1, Figure 1-2 shows the survey unit and its location at the site.
The area included in the survey unit is 1,750 m’.

5.13.2. Final Status Survey Data

5.13.2.1.Soil Samples - 48 soil samples were collected from in this survey unit.
35 of those samples were part of the grid samples, and the other 13 were
bias samples. All FSS samples were less than 1.0 FMPC. The data are
summarized in Table 5.13.1 and mapped in Appendix 1, Figure 5-14.

Table 5.13.1
FSS Data™®

Uranium Natural Th Ra-226

Number
Type Max of Me?ln Ms.lx Me?n Mz.lx Mefm Me.xx
(cm) FMPC | Survey | (pCi/g) | (pCi/g) | (pCi/g) | (PCi/g) | (pCifg) | (pCilg)
Points
Grid -0.1 35 0.9 1.8 -0.3 0.0 0.1 0.3
Bias -0.1 13 0.5 1.2 -0.5 -0.1 0.0 0.2

NS 2 FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

Measurement

5.13.2.2. All tests required by the D Plan were passed except the Background Test.
All tests required for release of a Class 1 survey unit were passed as
shown in Table 5.13.2. The TCTR lists all the FSS soil samples in the
data set and is presented in Tab 13 of Appendix 3.

Table 5.13.2
Screen Data and Statistical Test Report

Test Performed FMPC Must Pass
Min/Max Pass
Background Fail
DCGLw Pass
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.13.2.3.Scans — A final scan of the survey unit was performed in October 2000
as part of the site characterization. 100% of the survey unit was scanned
with an unshielded Nal detector. The scan results are presented in Figure

Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units

58



4-4, Appendix 1. No scans above the investigative threshold of 2500
cpm (net of background) were detected in this survey unit.

5.13.3. Conclusions

5.13.3.1.Nal scans taken on the surface of SU-13 revealed no elevated soil
concentrations.

5.13.3.2.No FSS soil samples tested from SU-13 exceeded the DCGLy.

5.13.3.3.SU-13 passed all screening tests except background.

5.13.3.4.SU-13 passed the statistical WRS test.

5.13.3.5.SU-13 meets all license criteria for release of a Class 1 survey unit.
5.13.4. Recommendations

5.13.4.1.SU-13 should be released from the license.
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5.14. Survey Unit 14

5.14.1. SU-14 is a Class 1 survey unit. The survey unit is located in the northeastern
portion of the Kerr-McGee Technical Center Site. The survey unit is east of Unit
400, is bounded by SU-13 to the east, by SU-24 to the west, and by SU-16 to the
south. Appendix 1, Figure 1-2 shows the survey unit and its location at the site.
The area included in the survey unit is 1,750 m”.

5.14.2. Final Status Survey Data

5.14.2.1.Soil Samples - 43 soil samples were collected from this survey unit. 35
of those samples were part of the grid, and the other 8 were bias samples.
All FSS samples were less than 1.0 FMPC. The data are summarized in
Table 5.14.1 and mapped in Appendix 1, Figure 5-15.

Table 5.14.1
FSS Data®®
Uranium Natural Th Ra-226
Measurement Number
Type Max of Me?n Mz}x Me.an Mi'lX Me.an M:.ax
(cm) FMPC | Survey | (pCi/g) | (pCi/g) | (pCilg) | (pCi/g) | (pCi/g) | (pCi/g)
Points

Grid -0.1 35 0.8 1.7 -0.2 0.2 0.1 0.3
Bias -0.2 8 0.2 0.4 -0.2 0.0 -0.1 0.2

? FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.14.2.2. All tests required by the D Plan were passed except the Background Test.
All tests required for release of a Class 1 survey unit were passed as
shown in Table 5.14.2. The TCTR lists all the FSS soil samples in the
data set and is presented in Tab 14 of Appendix 3.

Table 5.14.2
Screen Data and Statistical Test Report
Test Performed FMPC Must Pass
Min/Max Pass
Background Fail
DCGLw Pass
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.14.2.3.Scans — A final scan of the survey unit was performed in October 2000
as part of the site characterization. 100% of the survey unit was scanned
with an unshielded Nal detector. The scan results are presented in Figure
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4-4, Appendix 1. No scans above the investigative threshold of 2500
S cpm (net of background) were detected in this survey unit.

5.14.3. Conclusions

5.14.3.1.Nal scans taken on the surface of SU-14 revealed no elevated soil
concentrations.

5.14.3.2.No FSS soil samples tested from SU-14 exceeded the DCGL,.

5.14.3.3.SU-14 passed all screening tests except background.

5.14.3.4.SU-14 passed the statistical WRS test.

5.14.3.5.SU-14 meets all license criteria for release of a Class 1 survey unit.
5.14.4. Recommendations

5.14.4.1.SU-14 should be released from the license.
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5.15. Survey Unit 15

5.15.1. SU-15 is a Class 2 survey unit. The survey unit is located in the east area of the
Kerr-McGee Technical Center Site. The survey unit borders the north and east
sides of the main building, is bordered by SU-9 to the west, SU-11, 12, 13, 14, the
Storage building and Unit 400 to the north and by SU-16, 17, 18, 19, and 20 to the
east. Appendix 1, Figure 1-2 shows the survey unit and its location at the site.
The area included in the survey unit is 7,512 m”.

5.15.2. Final Status Survey Data
5.15.2.1.Soil Samples - 71 soil samples were taken in this survey unit. 35 of
those samples were regular grid samples, and the other 36 were bias
samples. All samples were less than 1.0 FMPC. The soil data are
summarized in Table 5.15.1 and graphically represented in Appendix 1,
Figure 5-16.
Table 5.15.1
FSS Data™
Uranium Natural Th Ra-226
Measurement Max Number Mean Max Mean Max Mean Max
Type (cm) FMPC | of Survey | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) (pCi’g) | (pCi/g)
Points
Grid -0.2 35 04 2.0 -1.1 -0.4 0.0 0.3
Bias 0.2 36 0.5 39 -0.9 2.0 -0.1 0.2

 FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.15.2.2.Fixed Equipment — Manhole access to affected piping exists in two
locations in this survey unit. The accessible piping near the manholes
was scanned internally with Nal along with the brick housing where
accessible. BI sludge samples were taken within the access points under
the manholes. The sludge samples were less than 1.0 FMPC. No scan
above the threshold was detected. A summary of the data taken is
presented in Table 5.15.1 and a map showing the location of the
manholes is presented as Appendix 1, Figure 5-16.
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Table 5.15.2

SU 15 Data from Two Manholes

X Y
Average Scan® Maximum Scan® Sludge
(meters) | (meters) FMPC
425 708 7210 02
452 731 1390 04

a

5.15.3.

net of background

5.15.2.3. All tests required by the D Plan were passed except the Background Test.
All tests required for release of a Class 2 survey unit were passed as
shown in Table 5.15.3. The TCTR is presented in Tab 15 of Appendix 3.

Table 5.15.3
Screen Data and Statistical Test Report
Test Performed FMPC Must Pass
Min/Max Pass
Background Fail
DCGLw Pass X
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.15.2.4.Scans —100% of the survey unit was scanned during characterization
with a shielded detector as described in Section 4.6. One single location
that exceeded the scan threshold was sampled”’” in accordance with
Appendix 6. No elevated soil samples resulted from the scan survey.
Since no other scans exceeded the investigative threshold and no
remediation was performed in the survey unit, no further scans were

performed.

Conclusions

5.15.3.1.The single Nal scan taken on the surface of SU-15 that was above the
shielded scan survey threshold of 2500 cpm net of background
corresponded to a soil sample that was below 1.0 FMPC.

5.15.3.2.No soil samples tested in SU-15 exceeded the DCGL,.

5.15.3.3.8U-15 passed all screening tests except background.

5.15.3.4.SU-15 passed the statistical WRS test.

27 Scan maximum of 3370cpm corresponded to Sample ID 765 which measured 0.2 FMPC.
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5.15.3.5.SU-15 meets all license criteria for release of a Class 2 survey unit.

5.15.4. Recommendations

5.15.4.1.SU-15 should be released from the license.
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5.16. Survey Unit 16

5.16.1. SU-16 is a Class 1 survey unit. The survey unit is located in the east area of the
Kerr-McGee Technical Center Site. The survey unit is bordered by SU-14 and
SU-24 to the north, SU-24 to the east, SU-15 to the west and by SU-17 to the
south. Appendix 1, Figure 1-3 shows the survey unit and its location at the site.
The area included in the survey unit is 975 m?.

5.16.2. Remediation

5.16.2.1.The excavated area in SU-16 is part of a larger excavation extending
from SU-17, and is discussed in section 5.17 of this report. The area is

shown in Appendix 1, Figure 5-17.

5.16.3. Final Status Survey Data

5.16.3.1.Soil Samples — 54 FSS samples were collected from this survey unit. 37
of those samples were part of the grid samples and the other 17 were bias

samples.

All FSS samples were less than 1.0 FMPC. The data are

summarized in Table 5.16.1 and mapped in Appendix 1, Figure 5-17.

Table 5.16.1
FSS Data™®
Uranium Natural Th Ra-226
Measurement Number
Type Max of Mefln M:'ax Me.an M:}x Me.an Mz.lx
(¢m) FMPC | Survey | (pCi/g) | (pCilg) | (Cifg) | (pCi/g) | (pCilg) | (PCi/g)
Points
Grid -0.1 37 0.8 2.1 -0.3 0.1 0.2 0.4
Bias -0.1 17 0.4 1.2 -0.5 -0.1 0.1 0.4

2 FSS data includes characterization data

® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.16.3.2. All tests required by the D Plan were passed except the Background Test.
All tests required for release of a Class 1 survey unit were passed as
shown in Table 5.16.2. The TCTR lists all the FSS soil samples in the
data set and is presented in Tab 16 of Appendix 3.
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Table 5.16.2
Screen Data and Statistical Test Report

Test Performed FMPC Must Pass
Min/Max Pass
Background Fail
DCGLw Pass
DCGLavg , Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.16.3.3.Scans — A final scan of the survey unit was performed in January 2003.
100% of the survey unit was scanned after remediation was completed as
described in Section 4.6. No elevated readings resulted from the scans.

5.16.4. Conclusions

5.16.4.1.Nal scans taken on the surface of SU-16 after remediation revealed no
elevated soil concentrations.

5.16.4.2.No FSS soil samples tested from SU-16 exceeded the DCGL,,.

5.16.4.3.SU-16 passed all screening tests except background.

5.16.4.4.SU-16 passed the statistical WRS test.

5.16.4.5.SU-16 meets all license criteria for release of a Class 1 survey unit.
5.16.5. Recommendations

5.16.5.1.80U-16 should be released from the license.
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S 5.17. Survey Unit 17

5.17.1. SU-17 is a Class 1 survey unit. The survey unit is located in the east area of the
Kerr-McGee Technical Center Site. The survey unit is bordered by SU-24 to the
east, SU-15 to the west, SU-16 to the north and by SU-18 to the south. Appendix
1, Figure 1-3 shows the survey unit and its location at the site. The area included
in the survey unit is 1,850 m*.

5.17.2. Remediation

5.17.2.1. An area was excavated toward the western side of this SU to a maximum
depth of 1.0 meters. The entire excavated area is presented in Appendix
1, Figure 5-17.

5.17.3. Final Status Survey Data

5.17.3.1.Soil Samples - 110 FSS samples were collected from this survey unit.
38 of those samples were part of the grid and the other 72 were bias
samples. All FSS samples were less than 1.0 FMPC. The data are
summarized in Table 5.17.1 and mapped in Appendix 1, Figure 5-17.

Table 5.17.1
FSS Data™®
s Uranium Natural Th Ra-226
Measurement Number
Type Max of Mean Max Mean Max Mean Max
FMPC | Survey | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g)
(em) Points
Grid -0.1 38 0.7 4.8 -0.3 0.0 0.1 0.5
Bias 0.7 72 24 20.5 -0.3 0.1 0.3 3.2
3 FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.
5.17.3.2. All tests required by the D Plan were passed except the Min/Max and
Background tests. All tests required for release of a Class 1 survey unit
were passed as shown in Table 5.17.2. The TCTR lists all the FSS soil
samples in the data set and is presented in Tab 17 of Appendix 3.
Ny
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Table 5.17.2
A Screen Data and Statistical Test Report
Test Performed FMPC Must Pass
Min/Max Fail
Background Fail
DCGLw Pass
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.17.3.3.Scans — A final scan of the survey unit was performed in January 2003.
100% of the survey unit was scanned after remediation was completed as
described in Section 4.6. No elevated readings resulted from the scans.

5.17.4. Conclusions

5.17.4.1.Nal scans taken on the surface of SU-17 after remediation revealed no
clevated soil concentrations.

5.17.4.2.No FSS soil samples tested from SU-17 exceeded the DCGL,,.
5.17.4.3.8SU-17 passed all screening tests except background and min/max.
5.17.4.4.SU-17 passed the statistical WRS test.

N’
5.17.4.5.SU-17 meets all license criteria for release of a Class 1 survey unit.
5.17.5. Recommendations
5.17.5.1.SU-17 should be released from the license.
R
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5.18. Survey Unit 18

5.18.1.

5.18.2.

5.18.3.

SU-18 is a Class 1 survey unit. The survey unit is located in the east area of the
Kerr-McGee Technical Center Site. The survey unit is bordered by SU-21 to the
east, SU-15 to the west, SU-17 to the north and by SU-19 to the south. Appendix
1, Figure 1-3 shows the survey unit and its location at the site. The area included
in the survey unit is 1,700 m?.

Remediation

5.18.2.1. An area of toward the eastern side of the survey unit was excavated to a
maximum depth of 0.3 meters. The excavated area is shown in
Appendix 1, Figure 5-18.

Final Status Survey Data

5.18.3.1.Soil Samples - 63 FSS samples were collected from this survey unit. 33
of those samples were part of the grid and the other 30 were bias
samples. All FSS samples were less than 1.0 FMPC. The data are
summarized in Table 5.18.1 and mapped in Appendix 1, Figure 5-18.

Table 5.18.1
FSS Data™®
Uranium Natural Th Ra-226
Measurement Max Number | Mean Max Mean Max Mean Max
Type FMPC of (pCi/g) | (pCi/g) | (pCig) | (pCi/g) | (pCi/g) | (pCi/g)
(cm) Sul:vey
Points
Grid 04 33 0.8 6.7 -0.3 0.0 0.2 2.0
Bias 0.4 30 14 9.1 -0.2 0.2 0.3 22

? FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.18.3.2. All tests required by the D were passed except the Background Test. All
tests required for release of a Class 1 survey unit were passed as shown
in Table 5.18.2. The TCTR lists all the FSS soil samples in the data set
and is presented in Tab 18 of Appendix 3.
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Table 5.18.2
Screen Data and Statistical Test Report
Test Performed FMPC Must Pass
Min/Max Pass
Background Fail
DCGLw Pass
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.18.3.3.Scans — A final scan of the survey unit was performed in January 2003.
100% of the survey unit was scanned after remediation was completed as
described in Section 4.6. No elevated readings resulted from the scans.

5.18.4. Conclusions
5.18.4.1.Nal scans taken on the surface of SU-18 after remediation revealed no
elevated soil concentrations.
5.18.4.2.No FSS soil samples tested from SU-18 exceeded the DCGL,,.
5.18.4.3.SU-18 passed all screening tests except background.
5.18.4.4.SU-18 passed the statistical WRS test.
5.18.4.5.8SU-18 meets all license criteria for release of a Class 1 survey unit.
5.18.5. Recommendations
5.18.5.1.SU-18 should be released from the license.
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units

70



5.19. Survey Unit 19

5.19.1. SU-19is a Class 1 survey unit. The survey unit is located in the east area of the
Kerr-McGee Technical Center Site. The survey unit is bordered by SU-15 to the
east, SU-21 to the west, SU-18 to the north and by SU-20 to the south. Appendix
1, Figure 1-3 shows the survey unit and its location at the site. The area included
in the survey unit is 1,700 m?.

5.19.2. Remediation

5.19.2.1. Four areas were excavated toward the center and west portions of the
survey unit to a maximum depth of 0.25 meters. The entire excavated
area is presented in Appendix 1, Figure 5-18.

5.19.3. Final Status Survey Data

5.19.3.1.Soil Samples — 190 FSS samples were collected from this survey unit.
33 of those samples were part of the grid, and the other 157 were bias
samples. The FSS soil data are summarized in Table 5.19.1 and mapped
in Appendix 1, Figure 5-18.

Table 5.19.1
FSS Data®
Uranium Natural Th Ra-226
Measurement Max Number | Mean Max Mean Max Mean Max
Type FMPC of (pCi/g) | (pCi/g) | (pCi’g) | (pCi/g) | (pCi/g) | (pCilg)
(cm Survey
) Points
Grid 0.3 33 2.1 24.0 -0.2 1.9 0.1 0.5
Bias 1.4 157 2.0 32.8 0.1 5.5 0.1 1.8

2 FSS data includes characterization data

b Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.19.3.2.Elevated Samples — A single area with elevated soil concentrations
remained after remediation. 1 meter offset samples were collected to a
depth of 1.0 m at the location. All offsets and depth samples were less
than 1.0 FMPC. The Area Factor rule was applied and the results are
listed in Table 5.19.2. This sample was not excavated.
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Table 5.19.2
Area Factor for Elevated Area in SU-19

Area Factor®®
TCN | FMPC | Area(m}) Allowable EMC?
2544 1.4 1.0 12.7

5.19.3.3.The Aggregate Elevated Area Test (AEAT)*® was also applied using the
following equation. The AEAT passed and the results are presented in

Table 5.19.3.
s (YEMC -0 ]
+ <0.95
DCGL, AF*DCGL,
Where:
8 = Average of the systematic measurements in the survey unit excluding those

measurements within the area of elevated activity

Z e Average concentration in elevated area (only the samples greater than DCGL,,)

AF = The area factor that corresponds to the area of elevated activity
Table 5.19.3
Aggregate Elevated Area Test (AEAT)
AEAT
) DCGLy, YEMC AF Result
-0.2 1 1.4 12.7 -0.1

5.19.3.4. All tests required by the D Plan were passed except the Min/max and
Background Tests. All tests required for release of a Class 1 survey unit
were passed as shown in Table 5.19.4. The TCTR lists all the FSS soil
samples in the data set and is presented in Tab 19 of Appendix 3.

% NEXTEP Tech Memo 0201, Derivation of Surface Soil DCGLs for KMTC: Table 4. A.H. Thatcher, CHP.
# With application of the unity rule, the allowable EMC is equal to the Area Factor.
*® MARSSIM, Section 8.5.2
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Table 5.19.4
Screen Data and Statistical Test Report

Test Performed FMPC Must Pass
Min/Max Fail
Background Fail
DCGLw Pass
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.19.3.5.Fixed Equipment — The limestone pit water treatment system is located
in the western portion of SU-19 and consists of the sediment collection
tank and the limestone filtration pit as shown in Figure 5-21.

5.19.3.6. Four sediment samples were taken from the bottom of the pit liner and 2
sediment samples were taken from the sedimentation tank. The results
varied between —0.6 and 2.6 FMPC. All sediment was removed from the
limestone pit and the sedimentation tank and disposed of at a LLRW
facility.

5.19.3.7.The limestone from the pit was removed and surveyed with a shielded
Nal detector and smear samples. The maximum Nal reading on the
limestone was 1170 cpm gross and the maximum smear was 5 Gpm/100
cm’. Since all measurements were below the release criteria, the old
limestone was released and disposed of on site after the analysis was
complete

5.19.3.8.Removable contamination measurements were taken on accessible points
in the sedimentation tank, and on the bottom of the limestone pit. The
wall of the pit liner were surveyed with ( direct, Nal scans and
removable contamination measurements. The maximum direct
measurement was 384 8pm/100 cm?, which is much lower than the most
conservative DCGLw for building surfaces (2,150 8pm/100 cm?®). The
maximum removable measurement was 7 Bpm/100 cm?, much lower
than the release limit of 200 Spm/100 cm?.3! The results are summarized

in Table 5.19.5.

31D Plan Section 3.2.4.
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Table 5.19.5
Limestone Pit Water Treatment System Survey Measurements
# Measurements | Average | Maximum
3.5” Nal (cpm) 14 1559 2100
Beta Direct (8pm/100 cm® 8 201 384
Removable (Bpm) 23 2 7
Sediment (FMPC) 6 0.5 2.6

5.19.3.9.Scans — A final scan of the survey unit was performed in January 2003.
100% of the survey unit was scanned after remediation was completed as
described in Section 4.6. One soil sample above the release limit resulted
from the post remediation scans and was left in place.

5.19.4. Conclusions

5.19.4.1.Nal scans taken on the surface of SU-19 after remediation revealed a
single area of elevated soil concentration. The area was small enough to
be left undisturbed.

5.19.4.2. A single post-remediation FSS soil sample exceeded the DCGLy,. This
sample is located in an area of no more than 1 m?, and was left in place,
as the area passed the tests required for release.

5.19.4.3.SU-19 passed all screening tests except min/max and background.

5.19.4.4.Final Survey measurements, (removable, direct, and shielded Nal scans)
performed on the fixed equipment in SU-19 revealed no elevated
concentrations.

5.19.4.5.SU-19 passed the statistical WRS test.

5.19.4.6.SU-19 passed the AEAT.

5.19.4.7.SU-19 meets all license criteria for release of a Class 1 survey unit.
5.19.5. Recommendations

5.19.5.1.SU-19 should be released from the license.
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5.20. Survey Unit 20

5.20.1.

5.20.2.

5.20.3.

SU-20 is a Class 1 survey unit. The survey unit is located in the southeast area of
the Kerr-McGee Technical Center Site. The survey unit is bordered by SU-19 to
the north, SU-21 to the east, SU-15 to the west, and SU-24 to the south.
Appendix 1, Figure 1-3 shows the survey unit and its location at the site. The area
included in the survey unit is 1,700 m”.

Remediation

5.20.2.1. Two areas were excavated to a maximum depth of 0.15 meters. The
excavated areas are shown in Appendix 1, Figure 5-18. Another
excavation area extending from SU-19 is discussed in section 5.19 of this
report and will not be discussed here.

Final Status Survey Data

5.20.3.1.Soil Samples - 122 samples were taken in the soil that remained after
remediation in the excavation area. 33 of those samples were part of the
grid, and 89 were bias samples. The data are summarized in Table
5.20.1 and mapped in Appendix 1, Figure 5-18.

Table 5.20.1
FSS Data™®

Uranium Natural Th Ra-226

Measurement
Type
(cm)

Number ]
Max of Mean Max Mean Max Mean Max
FMPC | Survey | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g)
Points

Grid

0.2 33 2.2 10.6 -0.3 1.3 0.2 0.4

Bias

0.989 89 0.7 22.7 -0.1 5.7 0.0 0.0

? FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.20.3.2. All tests required by the D Plan were passed except the Min/Max and
Background tests. All tests required for release of a Class 1 survey unit
were passed as shown in Table 5.20.2. The TCTR lists all the FSS soil
samples in the data set and is presented in Tab 20 of Appendix 3.
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Table 5.20.2

./ Screen Data and Statistical Test Report
Test Performed FMPC Must Pass
Min/Max Fail
Background Fail
DCGLw Pass
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X
5.20.3.3.Scans — A final scan of the survey unit was performed in January 2003.
100% of the survey unit was scanned after remediation was completed as
described in Section 4.6. No elevated readings resulted from the scans.
5.20.3.4.Fixed Equipment — The water treatment system which extends into this
survey unit is discussed in Section 5.19 of this report.
5.20.4. Conclusions
5.20.4.1.Nal scans taken on the surface of SU-20 after remediation revealed no
elevated soil concentrations.
5.20.4.2.No FSS soil samples tested from SU-20 exceeded the DCGL,.
o’ 5.20.4.3.SU-20 passed all screening tests except background and min/max.
5.20.4.4.SU-20 passed the statistical WRS test.
5.20.4.5.SU-20 meets all license criteria for release of a Class 1 survey unit.
5.20.5. Recommendations
5.20.5.1.SU-20 should be released from the license.
o
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5.21. Survey Unit 21

5.21.1. SU-211is a Class 1 survey unit. The survey unit is located in the eastern portion of
the Kerr-McGee Technical Center Site. The survey unit is east of the water
treatment system, is bounded by SU-22 to the east, by SU-16, SU-17, SU-18, SU-
19, and SU-20 to the west, and by SU-24 to the north and south. Appendix 1,
Figure 1-3 shows the survey unit and its location at the site. The area included in

the survey unit is 1,800 m?.

5.21.2. Final Status Survey Data

5.21.2.1.Seil Samples - 56 soil samples were collected from this survey unit. 40
of those samples were part of the grid, and the other 16 were bias
samples. All samples were less than 1.0 FMPC. The data are
summarized in Table 5.21.1 and mapped in Appendix 1, Figure 5-19.

Table 5.21.1

FSS Data™®
Uranium Natural Th Ra-226
Measurement Number
Type Max of Mean Max Mean Max Mean Max
FMPC | Survey | (pCi/g) | (pCi/g) | (pCi’g) | (pCi’g) | (pCi/g) | (pCi/g)
(cm) Points
Grid 0.1 40 0.7 3.4 0.1 0.3 0.3 0.7
Bias 0.0 16 -0.1 1.0 -0.1 0.6 0.1 04

# FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.21.2.2. All tests required by the D Plan were passed except the Background Test.
All tests required for release of a Class 1 survey unit were passed as
shown in Table 5.21.2. The TCTR lists all the FSS soil samples in the

data set and is presented in Tab 21 of Appendix 3.

5.21.2.3.Scans — A final scan of the survey unit was performed in October 2000
as part of the site characterization. 100% of the survey unit was scanned
with an unshielded Nal detector. The scan resuits are presented in Figure
4-4, Appendix 1. No scans above the investigative threshold of 2500
cpm (net of background) were detected in this survey unit.

Revision 0

Kerr-McGee Technical Center
September 2003

Final Status Survey Report

Outdoor Survey Units
77



Table 5.21.2

Screen Data and Statistical Test Report

Test Performed FMPC Must Pass
Min/Max Pass
Background Fail
DCGLw Pass
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.21.3. Conclusions

5.21.3.1.Nal scans taken on the surface of SU-21 revealed no elevated soil

concentrations.

5.21.3.2.No FSS soil samples tested from SU-21 exceeded the DCGLy,.

5.21.3.3.SU-21 passed all screening tests except background.

5.21.3.4.SU-21 passed the statistical WRS test.

5.21.3.5.SU-21 meets all license criteria for release of a Class 1 survey unit.

5.21.4. Recommendations

5.21.4.1.SU-21 should be released from the license.
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5.22. Survey Unit 22

5.22.1. SU-22is a Class 1 survey unit. The survey unit is located in the eastern portion of
the Kerr-McGee Technical Center Site. The survey unit is east of the water
treatment system, is bounded by SU-23 to the east, by SU-21 to the west, and by
SU-24 to the north and south. Appendix 1, Figure 1-3 shows the survey unit and
its location at the site. The area included in the survey unit is 1,800 m®,

5.22.2. Final Status Survey Data

5.22.2.1.Scil Samples - 56 soil samples were taken in this survey unit. 40 of
those samples were part of the grid, and the other 16 were bias samples.
All FSS samples were less than 1.0 FMPC. The data are summarized in
Table 5.22.1 and mapped in Appendix 1, Figure 5-19.

Table 5.22.1
FSS Data™
Uranium Natural Th Ra-226
Measurement Number
Type Max of Mean Max Mean Max Mean Max
FMPC | Survey | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (PCi/g) | (PCi/E)
(cm) Points
Grid 0.1 40 0.6 1.8 0.1 0.6 0.3 0.5
Bias -0.1 16 0.1 1.5 0.0 0.5 0.2 0.4

2 FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.22.2.2.Scans — A final scan of the survey unit was performed in October 2000
as part of the site characterization. 100% of the survey unit was scanned
with an unshielded Nal detector. The scan results are presented in Figure
4-4, Appendix 1. No scans above the investigative threshold of 2500
cpm (net of background) were detected in this survey unit.

5.22.2.3. All tests required by the D Plan were passed except the Background Test.
All tests required for release of a Class 1 survey unit were passed as
shown in Table 5.22.2. The TCTR lists all the FSS soil samples in the
data set and is presented in Tab 22 of Appendix 3.
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Table 5.22.2
Screen Data and Statistical Test Report

Test Performed FMPC Must Pass
Min/Max Pass
Background Fail
DCGLw Pass
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.22.3. Conclusions

5.22.3.1.Nal scans taken on the surface of SU-22 revealed no elevated soil
concentrations.

5.22.3.2.No FSS soil samples tested from SU-22 exceeded the DCGL,,.

5.22.3.3.SU-22 passed all screening tests except background.

5.22.3.4.SU-22 passed the statistical WRS test.

5.22.3.5.SU-22 meets all license criteria for release of a Class 1 survey unit.
5.22.4. Recommendations

5.22.4.1.SU-22 should be released from the license.
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. 5.23. Survey Unit 23

5.23.1. SU-23 is a Class 1 survey unit. The survey unit is located in the eastern portion of
the Kerr-McGee Technical Center Site. The survey unit is east of the water
treatment system, is bounded by SU-22 to the west, and by SU-24 on all other
sides. This survey unit encompasses the area that contains lowland areas which
occasionally fill with rain water or drainage water. Appendix 1, Figure 1-3 shows
the survgy unit and its location at the site. The area included in the survey unit is
1,800 m”.

5.23.2. Final Status Survey Data

5.23.2.1.Soil Samples - 44 soil samples were collected from this survey unit. 36
of those samples were part of the grid, and the other 8 were samples. All
FSS samples were less than 1.0 FMPC. The data are summarized in
Table 5.23.1 and mapped in Appendix 1, Figure 5-19.

Table 5.23.1
FSS Data™®
Uranium Natural Th Ra-226
Measurement Number
Type Max of Mean Max Mean Max Mean Max
FMPC | Survey | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (PCi/g) | (pCi/g)
w (cm) Points
Grid 0.0 36 1.1 2.2 -0.2 0.3 0.3 0.4
Bias -0.2 8 0.9 1.5 -0.5 -0.4 0.1 0.2

2 FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.23.2.2. All tests required by the D Plan were passed except the Background Test.
All tests required for release of a Class 1 survey unit were passed as
shown in Table 5.23.2. The TCTR lists all the FSS soil samples in the
data set and is presented in Tab 23 of Appendix 3.

Table 5.23.2
Screen Data and Statistical Test Report
Test Performed FMPC Must Pass

Min/Max Pass

Background Fail

DCGLw Pass

DCGLavg Pass X

EMC - -~ +Pass X

Wilcoxon Rank Sum Pass X

N
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5.23.2.3.Scans — A final scan of the survey unit was performed in October 2000
as part of the site characterization. 100% of the survey unit was scanned
with an unshielded Nal detector. The scan results are presented in Figure
4-4, Appendix 1. No scans above the investigative threshold of 2500
cpm (net of background) were detected in this survey unit.

5.23.3. Conclusions

5.23.3.1.Nal scans taken on the surface of SU-23 revealed no elevated soil
concentrations.

5.23.3.2.No FSS soil samples tested in SU-23 exceeded the DCGLy.

5.23.3.3.SU-23 passed all screening tests except background.

5.23.3.4.SU-23 passed the statistical WRS test.

5.23.3.5.SU-23 meets all license criteria for release of a Class 1 survey unit.
5.23.4. Recommendations

5.23.4.1.SU-23 should be released from the license.
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5.24. Survey Unit 24

5.24.1. SU-24is a Class 2 survey unit. The survey unit is located in the eastern portion of
the Kerr-McGee Technical Center Site. Appendix 1, Figure 1-3 shows the survey
unit and its location at the site. The survey unit served as a buffer area to ensure
that there were no areas of elevated radioactivity outside of the Class 1 areas
nearby. The area included in the survey unit is 5,450 m?,

5.24.2. Final Status Survey Data

5.24.2.1.Scans — A scan of this survey unit was performed in August 2002 as part
of the site characterization. 10% of the survey unit was scanned with a
shielded Nal detector. No scans above the threshold of 2500 cpm (net of
background) were detected in this survey unit.

5.24.2.2.So0il Samples - 59 soil samples were taken in this survey unit. 49 of
those samples were part of the grid, and the other 10 were bias samples.
All FSS samples were less than 1.0 FMPC. The data are summarized in
Table 5.24.1 and mapped in Appendix 1, Figure 5-20.

Table 5.24.1
FSS Data™®
Uranium Natural Th Ra-226
Measurement Number
Type Max of Mean Max Mean Max Mean Max
FMPC | Survey | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (pCi'g)
(cm) Points
Grid -0.1 49 0.9 1.8 -0.4 0 0.1 0.4
Bias -0.2 10 0.9 1.3 -0.5 -0.3 0.1 0.1

2 FSS data includes characterization data
® Nuclide values are net of mean background. FMPC is net of mean background plus 2 sigma.

5.24.2.3. All tests required by the D Plan were passed except the Background Test.
All tests required for release of a Class 1 survey unit were passed as
shown in Table 5.24.2. The TCTR lists all the FSS soil samples in the
data set and is presented in Tab 24 of Appendix 3.
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Table 5.24.2
Screen Data and Statistical Test Report

Test Performed FMPC Must Pass
Min/Max Pass
Background Fail
DCGLw Pass X
DCGLavg Pass X
EMC Pass X
Wilcoxon Rank Sum Pass X

5.24.2.4.Scans — A final scan of the survey unit was performed in October 2000
as part of the site characterization. 100% of the survey unit was scanned
with an unshielded Nal detector. The scan results are presented in Figure
4-4, Appendix 1. No scans above the investigative threshold of 2500
cpm (net of background) were detected in this survey unit.

5.24.3. Conclusions

5.24.3.1.Nal scans taken on the surface of SU-24 revealed no elevated soil
concentrations.

5.24.3.2.No FSS soil samples tested in SU-24 exceeded the DCGL,,.

5.24.3.3.8U-24 passed all screening tests except background.

5.24.3.4.SU-24 passed the statistical WRS test.

5.24.3.5.SU-24 meets all license criteria for release of a Class 1 survey unit.
5.24.4. Recommendations

5.24.4.”1. SU-24 should be released from the license.

6. SUMMARY

6.1. During the period between January 1999 and January 2003, the outdoor portions of the
KMTC site were surveyed and remediated as described in the KMTC D Plan under License
SUB-986. All necessary scans, surveys, and soil sample measurements were taken to
ensure that no areas remaining on-site exceeded the NRC-approved decommissioning
criteria. Kerr-McGee therefore requests that all of the outdoor areas of the KMTC site be
released for unrestricted use from license SUB-986.
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Figures
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NEXTEP Environmental

808 Lyndon Lane Phone: (502) 339-9767
Suite 201 Fax: (502)339-9275
Louisville, KY 40222 Email: NEXTEP@NEXTEP.cc

TECHNICAL MEMORANDUM 02-27

June 20, 2003

Originator:  Barton P. Anderson
Subject: Verification of KMTC Radiation Database, Soils Portion

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.

Harry ]. Newman, CHP, Technical Director Date

Introduction

The purpose of this paper is to document the results of verification testing of the Kerr-McGee
Technical Center (KMTC) Radiation Database (RDB). The RDB has been developed for the
storage, analysis and reporting of radiological survey data connected with the characterization
and final status survey of various sites served by NEXTEP Environmental. It has been adapted
and refined especially for the KMTC site.

The database covers both indoor surface radiation measurements and outdoor soil concentration
measurements. The system was developed in Microsoft Access, a commonly available database
prototyping tool, and is split into front and back ends. The back end consists of a single file,
KMTC_Data.mdb, which resides on the web server at NEXTEP’s headquarters and contains all
of the data tables necessary for the storage and complete definition of the radiological survey data
from KMTC. The front end consists of a single file, RDTS.mdb, which is the general Radiation
Data Tracking System developed by NEXTEP and contains input/output forms, routines and
queries plus the various standard reports used by the system. This allows the developer modify
the front end without ever disturbing the data tables which contain the KMTC data.
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The primary analysis tool is a detailed report developed and controlled within the database front
end for the purpose of performing the tests and calculations required by the D Plan and
MARSSIM as part of the FSS. One of these comprehensive reports exists for soil concentrations
and one for indoor surface activity measurements.

Data are entered into the database tables via the Internet using the web interface scripts
developed for KMTC. This feature allows the data to be entered from any location having a
browser and access to the internet. The web interface is limited only to data entry, quality control
verification (QCV) reporting, and QC locking. However, the QCV report is versatile enough to
enable anyone with a password to access the data and print out data sets based upon a wide
variety of criteria. These data can be copied from the browser directly into a spreadsheet and
manipulated further at the user’s discretion. Only personnel with QC privileges may lock or
unlock the records and, once locked, they may only be viewed, not changed, by other personnel
accessing the files.

Verification tests of the web interface will be limited only to confirming the safety interlocks
which are built into the system for data entry. The QCV reports which are produced for each
survey data sheet entered into the system are a continual verification that the data entered from
the original data sheet are correctly stored and returned by the system.

The rest of this verification report is concerned primarily with the analysis report for soils and
will confirm that activity values are properly manipulated, screened and reported in accordance
with the D Plan and MARSSIM requirements.

Methods

A test Soil Survey Unit (SU) was created which encompassed a rectangle defined by coordinates
(10,600) and (5 0,550)3 2. Attachment A contains the last page of a report which defines all the
survey units in the database. The portion within the box shows the boundaries of the test SU.

A test data set was created which was distributed across all the boundaries necessary to validate
the software. These boundaries included NS and EW geographical boundaries of the test survey
unit and measurements straddling the test values for background, DCGLw and EMC Thresholds
for each nuclide. A spreadsheet containing all the data in this data set is presented in Attachment
B. Elements of the data set which straddle the boundary conditions are highlighted in yellow.

Web Interface Evaluation

Data were entered on the web to confirm three safety interlocks.

32 All coordinates at KMTC are referenced in meters east (x) and north (y) from the SW corner of the site. All
KMTC survey units are made up of rectangles defined by opposite corner coordinates. In the case of large,
complex SUs a large number of adjacent rectangles are used. This design allows the system to pick out data points
within each survey unit without going to a geographic information system (GIS) such as ArcView®© to select the
points within each polygon.
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e No data point can be entered which used an instrument out of calibration.
e Duplicate data points may not be entered.
e Data may not be changed once they have been locked by QC.

Each of these interlocks have been demonstrated on the web and they have functioned correctly
in normal use. This has been especially helpful in forcing careful consideration of instrument
calibration status.

A sample of a QCV report is presented in Attachment C for a portion of the data in SU-22%,
Since the user logged in has a QC clearance, the buttons for locking and unlocking the dataset are
shown in the Attachment. These are not present for non-QC users.

These tests plus the continual use of the QCV reports to review all data entry by QC confirms
that the web interface is accurate and suitable for data entry, review and QC reporting.

Analysis Computations Evaluation

GENERAL

Attachment D contains the specification for calculation of nuclide fractional concentrations and
performance of each of the tests specified in the D Plan. Each of these equations were
programmed into the report scripts according to Attachment D.

Attachment E contains the output of the soil Threshold Comparison Test Report (TCTR)for the
test data set. This report was run for SU-99 using selected data points of type RG (regular grid)
and BI (bias). The output type selected was SOF (sum of the fractions®*) and the denominator
concentrations used were the Derived Concentration Guideline (DCGLw) default values listed in
Table 1.

Table 1
Default DCGLw Values™
Nuclide DCGLw (pCi/g)
U 228
Th 53
Ra 35

33 The test data could not be shown since the web interface points to the live database file which does not contain
the test data set.

3% QOF is also referred to as FMPC: Fractional Material Permissible Concentration.

35 Used in the denominator terms of the FMPC equations (see Attachment D). Obtained from Appendix C of the D
Plan
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A complete listing of all the data samples taken within the survey unit is produced by the report
sorted by tests failed. The Wilcoxon rank sum test output can include all the data points used for
the computation if requested by the user. However for this report, and most of the time, the
complete data listing is suppressed and only the summary test results are shown.

Attachment F contains the output of the soil TCTR for the test data set with output selected based
upon thorium concentrations. In this report the screening tests are performed only on the thorium
concentrations although all three nuclides plus FMPC are listed.

By inspection of these reports all the essential computations and screening or statistical tests may
be verified. The following paragraphs discuss each element of the verification.

SU DATA SELECTION

Comparison of the test data set provided in Attachment B with Attachment E shows that, at the
western boundary of the survey unit, sample ID (SID) 9900 was excluded while SID 9901, which
lay on the western boundary, was included. To the east, SID 9902 was included but SID 9903,
which lay on the eastern boundary was excluded®. Similarly for the northern and southern
boundaries, SID’s 9928, 9931, and 9932 were all excluded. The point on the southern boundary,
SID 9929, was included while SID 9931, located on the northern boundary, was excluded. All
the data points in the test data set except these 5 were included in the report (28 points selected).

Within the scope of these tests, the TCTR correctly identifies all survey data points that lie within
a given survey unit’s boundaries.

BACKGROUND CALCULATIONS AND THRESHOLD SUMMARY

Page 4 of Attachment E shows the summary of background data used for the report and the
thresholds calculated for each nuclide. The average and standard deviation values were verified
using the entire background data set of 291 soil measurements copied from the database into a
spreadsheet. This data set is presented in Attachment G. The values were calculated using the
Average and StDev functions within Excel and the results are presented in Table 2. The value
for the background threshold (Tgk) is also calculated and shown in Table 2.

Table 2
Background Calculations

U Th Ra

Average 1.760 2.289 0.644
Sigma 0.901 0.260 0.109
Tk 3.562 2.809 0.862

3 The software is written to include the western and southern boundaries within each survey unit. The other two
boundaries belong to the adjacent survey units.
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The DCGLw Threshold (Ty) is defined as the DCGLw value entered into the report setup screen
plus Tgk. Similarly, the EMC threshold, (T,) is obtained by adding the EMC value from the
setup screen to Tgk.

The sigma multiplier was set to a value of 2.0 on the TCTR setup screen, DCGLw was set to 1,
and EMC was set to 3. Tpxk, Tgand T, were calculated as shown in Attachment D. Inspection of
page 4 of Attachment E shows that the values for average, sigma and all three thresholds are
correct.”’

Within the scope of these tests, the KMTC RDB correctly calculates background mean and
standard deviation and all associated thresholds needed for the threshold tests.

CALCULATION OF FMPC

Calculations of FMPC were verified manually. One example is provided as follows for SID
9927 (the first data point listed on page 2 of Attachment E).

690—(3.562)+ 20— (2.809)+ 15.7-(0.862) _
228 5.3 3.5

FMPCs= 10.494

Comparison with page 2 of Attachment E shows that the KMTC RDB calculates the values for
FMPC correctly.

THRESHOLD SCREEN TESTS (Background, DCGLw, and EMC)

Attachment E shows the results of the analysis for the sum of the fractions, or FMPC. The
background test is failed whenever a value for FMPC exceeds zero (i.e. the survey value lies
above the background threshold).

The default value for DCGLw used in the FMPC version of the TCTR is always 1.0 since, by
definition, FMPC=1.0 occurs when the combined residual contamination of all three nuclides is
one DCGL above the background threshold. The default limit for EMC is set arbitrarily at 3.0.

Inspection of the TCTR in Attachment E shows that the system has sorted the values correctly for
the FMPC version of the report.

On the boundary of each threshold manual calculations confirmed the computer sort. Manual
calculations for SID 9913 yield a value for FMPC=1.029 which correctly shows as having failed
the DCGLw Test. Similarly, SID 9909 calculated to 0.008 FMPC and therefore appears correctly
in the list of points that failed background.

37 The threshold calculations are carried out correctly to 10 decimal places in the computer. However, because
each result is displayed to two decimal places, the results may appear to add incorrectly in some cases.
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Attachment F shows the results of the analysis for the radionuclide, thorium. Using values for
DCGLw and EMC of 5.3 and 15.9 respectively, the thresholds for thorium are calculated and
presented in Table 3.
Table 3
Thorium Thresholds (pCi/g)

DCGLw 5.300
EMC 15.900

TBk 2.809
Td 8.109
Te 18.709

Inspection of the TCTR in Attachment F shows that it has correctly sorted the data points at each
threshold. A similar inspection of the remaining two nuclides was conducted and the results were
satisfactory. Within the scope of these tests, the TCTR correctly applied the screening tests to
FMPC values and to each radionuclide’s activity.

DCGL AVERAGE TEST

The DCGLavg test was examined for all three nuclides. The full data set of points included in
SU-99 was copied to an Excel spreadsheet which is presented in Attachment J. All the necessary
calculations were programmed into the spreadsheet and the results are presented in Table 4.

Table 4
DCGLavg Test Results
U Th Ra FMPCm
Average 174.40 6.05 5.88 2.96
Avg BK 1.76 2.289 0.644 NA
DCGLw | 228.00 5.30 3.50 1.00
Sum 229.80 7.59 4.14 1.00
Test P P F F

The value for average activity in the summary page of Attachment F shows that the SU passed
the DCGLavg test and that the average value of the survey measurements was 6.1 pCi/g. Both
other nuclides were examined and showed similar agreement with Table 3 with radium being the
only nuclide to fail the test.
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For the FMPC report in Attachment E, the DCGLavg test is based upon FMPCm (see
Attachment B) and the data in Table 4 show that the survey unit fails. Attachment E shows the
average activity and fail status correctly.

Within the scope of these tests the KMTC RDB correctly computes the DCGLavg tests for all
three radionuclides and the FMPC.

MIN/MAX TEST

The value for average activity on the summary page of Attachment F (Thorium TCTR) shows
that the survey unit fails this test because the maximum survey value minus the minimum
background value is greater than the DCGLw. An inspection of the data set in the report and
Attachment G shows that the maximum and minimum values are stated correctly and that the fail
status is correct. Similar comparisons were made for the remaining nuclides.

Attachment E shows that the survey unit fails based upon the values for maximum survey
FMPCg and minimum background FMPCg. Manual calculations for these values are shown in
Attachments G and J for comparison.

Within the scope of these tests the KMTC RDB correctly calculates and applies the Min/Max test
as described in the D Plan and the specification (Attachment D).

OHER SUMMARY VALUES

Additional summary data are displayed on the first page of the report. By inspection, the borders
of the survey unit match those input into the system and the area calculated is correct.

The filters applied to the data by measurement type and date are faithfully represented and
properly carried out in both Attachments E and F.

Each of the tests performed show the correct pass/fail status.

The maximum survey values, minimum background and difference are correctly shown as
discussed under Min/Max test.

The average activity for the survey unit is correctly shown as discussed under DCGL-average
test.

WILCOXON RANK SUM TEST

For soils at KMTC only the Wilcoxon test will be performed. This test is described in detail in
chapter 8 of MARSSIM>®. The critical value for the test is given in tabular form in Appendix I
of MARSSIM or it may be calculated using the following equation”:

3 NUREG-1575, Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM)
¥ MARSSIM Appendix I pg I-10
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Where:
m = the number of background points
n = the number of survey points

z = 1.645 (corresponds to alpha = 0.05)

In the examples shown in Attachments E and F there are 291 background points and 24 survey
points. This can be confirmed by counting the points labeled RG in the report.*’ The number
291 is the count of all the background points in the database tested and is confirmed in both
Attachment G and the background summary portion of the TCTR. Substituting these values into
the above equation, a hand calculation yields a critical value of 46,683 which is confirmed at the
end of both Attachments E and F.

By inspection it can be seen that the statistical test module correctly filters out only the regular
grid data points for inclusion in the rank sum test.

All 313 data points used in this test are stored within the database in a temporary table for use in
the computations. For the thorium TCTR (Attachment F), this table was copied onto an Excel
spreadsheet. Then the ranks were calculated separately using the formula:

Rank = RANK(X,Range,1)+((COUNTIF(Range, X)-1)/2)
This formula ranks duplicate values in the way specified by MARSSIM.

The spreadsheet results were compared with those in the temporary Wilcoxon table produced by
the database and the comparison is presented in Attachment H. The center portion of the
spreadsheet is hidden for brevity. The columns shaded in green are those calculated by the
spreadsheet and the others are from the temporary table in the database. Inspection of the table
shows that the ranks calculated by the spreadsheet are the same as those produced by the report.
Duplicates are handled in accordance with MARSSIM guidance.

The leftmost green column simply deletes all the ranks that do not correspond to background
points and the sum of these ranks is shown at the bottom. This value, 46,508, is the same as the
value calculated at the end of the report. The report correctly evaluates the comparison between
the rank sum, Wr, and the critical value, Wc, and fails the test.

Within the scope of these tests, the KMTC RDB correctly applies the Wilcoxon Rank Sum Test
to the data set and correctly reports Pass or Fail.

REMEDIATED DATA POINTS

When samples have been removed due to remediation, the letter R is applied to the field
RESOLUTION and the report may be run excluding these data. This allows the user to keep all

“ The Wilcoxon test applies only to systematic grid data points (RG or PG). The survey unit has only 24 such

points.
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the data intact and report on conditions before or after remediation at will. The data set for SU-
99 was modified to remove all data points above FMPC = 1.0 and the FMPC report was run
again. The results are presented in Attachment L.

Attachment I shows that all the points coded R have been removed and all tests except Min/Max
and Background have passed. The screens are correctly applied and the Wilcoxon shows that the
survey unit now passes.

Within the scope of these tests, the removal of remediated data points is correctly performed and
reflected in the Threshold Comparison Test Report.

Conclusions

1. The KMTC Radiation Database System web interface has been shown to accurately record
soil data from the KMTC decommissioning project and report the same data in accurate
Quality Control Verification reports.

2. The calculations and tests called for in the D Plan and Attachment D are correctly performed
including Min/Max, EMC, DCGLw, Background, DCGLavg, and Wilcoxon Rank Sum tests.
All the supplementary data reported on the TCTR summary sheet are accurate and complete.

Recommendations

1. The KMTC RDB Soil Threshold Comparison Test Report should be used as the primary
vehicle for analysis of KMTC soil data and Final Status Survey reporting and evaluation for
release.

Distribution: NEXTEP; KMTC; Cimarron
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Attachment A
SU Summary Report
~
SU 22
X1 Y1 X2 Y2 Area Class Remarks
500 660 620 720 1,806 1
Total SU 1,806 Sqg. M
SU 23
Xt Y1 X2 Y2 Area Class Remarks
620 660 650 720 1,797 1
Total SU 1,797 Sq. M
SU 24
X1 Y1 X2 Y2 Area Class Remarks
e 490 765 505 800 525 2
490 750 575 765 1,275
560 720 575 750 449
575 720 665 735 1,350
650 660 665 720 901
475 655 665 660 950
Total SU 5,450 Sq. M
SU 99
X1 Y1 X2 Y2 Area Class Remarks
10 600 50 550 2,000 1
Total SU 2,000 Sq. M
— Kerr-McGee Technical Center Revision 0
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Attachment B
Test Data Set
Date X Y D1 D2 Type Inst Person Matrix Survey UCon THCon RACon KCon SamplelD
01-Sep-02 9 575 0 0.15BI % 15 68S 10 10 10 10 9900
01-Sep-02 10 575, 0 _045BI . 36 15 €SS 10 10 10 10 9901
_ 01-Sep-02, 49 575, 0 015BI 3 15 _ 6)SS_ 10 10-_ 100 10 9902
01-Sep-02] 50[ 575 _O[ 0158l _ i 36l 15  6[SS - 10 1.0 100 1.0 9903
oi-sep02]  15]° 595 o 045RG_| 36| _ 15 6SS _ 10 0.1 02| 1.0l 9904
To1-Sep-02] 28] © 595 0 0.15RG_| 36 _ 15 6|SS 150 04 05 10 9905
01-Sep-02 T3] 595 O] 0.15RG__| 36/ _ 15 6/SS 1.8 0708 1.0/ 9906
T01-Sep02] 45 5950 0 015[RG_| 36 _ 15 6/SS 24 100 09 10 9907
01-Sep-02] 15 585 O 045RG_ | 36 _ 15 6{SS 24 13 1.0 1.0, 9908
~01-Sep-02] 28] 585 0 0O15RG_| 36 _ 15 6/SS 2.7 1.6 1.70 100 9909
_01-Sep-02, 350 585 Ol 015RG_i 36/ _ 15 6/SS 3.0 1.9 20 1.0 9910
01-Sep-02] 45 585 OI O.15IRG_| 36 15 6/SS 3.5 22 23 10 9911
. 01-Sep-02 18] 575 0 0A5IRG__. 36 _ 15 6/SS 736l 287 43 10 9912
__01-Sep-02 25 575 0] 015|RG_ i 36] 15 6/SS a7 290 a4l 10 9913
01-Sep-02] 35 575 0] 0.15[RG 36 15 6/SS 42 3.1 45 1.0 9914
_____ " 01-Sep-02] 45, 5750 0 015lRG_| 36| 15 6/SS 45 3.4 50 1.0 9915
_01-Sep-02| 15| 565 ©Of 0.15\RG__ | 36 15 6/SS 222.0 3.7 53 10 9916,
| 01-Sep-02] 25 565 0] 0.15RG 36 15 6|SsS 224.0 4.0 62 10 9917
| 01-Sep-02] 35, 5650 0] 0.15|RG 36 15 6/SS 226.0 81 1.0 9918
| 01-Sep-02] 45~ 565 0 0.15IRG 36 15 6iSS 228.0] 95 10 9919
 01-Sep-02] 15 560 0 _0.15RG 36 15 6/SS 230.0 10.0f 1.0 9920
| 01-Sep-02 251 " 560 0/ 0.15]RG 36 15 6iSS | 231.0 110010 9921
_ 01-Sep-02] 35 560 0 0.15RG 36 15 8|S 23200 20] . 12.0, 1.0 9922
" 01-Sep-02 45 " '560[ _ 0[ 0.15IRG 36 15 6|SS 5000 15.0 127 1.0 9923
. 01-Sep-02 15| 555 0] 0.15|RG 36 15 6/SS 686.0, 186 134/ 1.0 9924
_ 01-Sep-02] 25| 555] 0| 0.15]RG 36 15 6lss__ | e87.0] 187 142 1.0 9925,
__01-Sep-02 35 555 0| 0.15|RG 36 15 6/SS 688.0[. 18.8 149 1.0 9926
| 01-Sep-02 45 555 0] 0.15/RG 36 15 6/SS 690.0{ 200, 157 1.0 9927,
| 02-Sep-02 25 549 0| 0.15/BI 36 15 6{SS 1.0 1.0 1.0 1.0 9928,
" 01-Sep-02 25 550 ol 0.158l 36 15 6/SS 1.0 1.0 1010 9929
__01-Sep-02 25/ 599 0] 0.15)BI 36 15 6/SS 1.0 1.0 1.0, 1.0 9930
| 01-Sep-02 25, 600 0] 0.15/BI 36 15 6/SS 1.0 1.0 1.0 10 9931
| 01-Sep-02 25 601 0 0.158l 36 15 6/SS 1.0 1.0 1.0 1.0 9932
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AN

INIE X

ENVIRONMENTAIL

Radiation Data Tracking System

Soil Survey Data

Quality Verification Report

Attachment C
Web QCYV Report Screen

Report Date: Wednesday, November 13, 2002

Survey Unit: 22

TCN Date
479  9/25/2000

480  9/25/2000
481  9/25/2000
482 9/25/2000
83  9/25/2000
1428 7/20/2001
1429 7/20/2001
1473 7/20/2001
1474  7/20/2001

1

H

75 7/20/2001

Save Locks

i

Lock all Points

Reviewed By

Document Control

Meas.Type East North Depth U Th Ra K Instr. Name
CH 620 700 0.00-0.15 11 2.8 0.7 177 2 Cochran
CH 620 700 0.15-1.00 1.6 23 0.7 151 2 Cochran
CH 620 700 1.00-2.00 1.9 25 06 150 2 Cochran
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RG 597 714 0.00-0.15 21 23 08 00 3 Cochran
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~—r Attachment D

Specification for Soil Concentration Tests

NEXTEP Environmental

808 Lyndon Lane Phone: (502) 339-9767
Suite 201 Fax: (502) 339-9275
Louisville, KY 40222 email: NEXTEP@NEXTEP.cc

MEMORANDUM

DATE: June 19, 2003

TO: Toni Steinhauer
FROM: Bart Anderson
_ RE: Specification for KMTC Database Threshold Comparison Screening
~ Report (TCTR) - Revision 2
CC: Harry Newman; Drew Thatcher

This Specification Modification will clarify and document the calculations that go into the subject report which
is generated by our Radiation Tracking Database System (RDTS) for the KMTC project. It will also specify
certain minor changes to the output.

1. Fractional concentration data will be calculated in three ways according to the three following equations:
U,-(Us+2*%c, ) Th,—(Ths +2%G,, ) Ra,—(Ras +2*a,,)

228 - 5.3 " 3.5
U -Us  Th, ~Ths Ra,—Ras

a. FMPCs=

b. FMPCm="= +
228 5.3 3.5
o. FMpCg=Ts Th  Ra,
228 53 35

2. The variables in the equations are defined as follows:
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FMPC is the Fractional Material Permissible Concentration. Subscript s means calculated
including the 2*¢ term in the background. Subscript m means calculated using mean background
only. Subscript g means no background data were included in the calculation (gross value).

N

b. U is the survey value for uranium in pCi/g. Likewise for Thorium and Radium.

c. Us refers to the mean value for the background uranium concentrations in the data set for the
applicable matrix.

d. oy refers to the standard deviation of the background uranium concentrations in the data set for
the applicable matrix.

e. Itemsb,c, and d apply similarly for thorium and radium.

f. The terms in parentheses in equation l.a are the calculated background thresholds for each
nuclide which are reported in the background report as Tbky, Tbkrh, and Tbkg,.

g. The numbers in the denominators are the Derived Concentration Guidelines (DCGL’s) for each
nuclide as reported in the D Plan.

3. The screening tests which are conducted by the report software will be performed as follows:

a. EMC Screen: Each data point will be tested. The data record and the survey unit fail if either of
the following equations are true (Only U is shown for the single nuclide tests. The equation
applies to the other nuclides as well).

1. U, > DCGLg, + Tbk, (See par. 2.f.)
ii. FMPC, > FMPC,, where FMPCgyc is the a priort maximum FMPC established for
S EMC. (Default in the report setup will be 3).
b. DCGL,, Screen: Each data point will be tested. The data record and the survey unit fail if either
of the following equations are true:
i. U, >DCGLw+ Thk,
ii. FMPC, > DCGLw Default DCGLw for the FMPC report®' will be set to 1.0 but should
be changeable.

c. Background Screen: Each data point will be tested. The data record and the survey unit fail if

either of the following equations are true:
i. U, >Tbk,
ii. FMPC, >0.0
d. Min/Max Test: The survey unit fails the test if the following equation is true of the data set:
i. Maximum (U,)> DCGL,, + Minimum w,)
il. Maximum (FMPC g)> DCGL,, + Minimum (FMPCg ,, )
I Also referred to in the database as Sum of Fractions (SOF) Report.
S~ Kerr-McGee Technical Center Revision 0
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Where FMPCggy refers to the value for FMPCg calculated over the background data set
applicable to the Survey Unit.

~ e. DCGL,y, Test: The survey unit fails the test if the following equation is true of the data set:

i. Us>DCGLw+U, where U, is the average of all the survey values in the data set.
ii. FMPC, > DCGLw ¥

f. Wilcoxon Statistical Test: For the FMPC report, this test will be performed on the survey unit
data set selected using only grid points (RG,PG) and on all the background data points in the
table for the applicable matrix (at present it is always soil). For both survey and background data
points use FMPC,. Create the “adjusted background” values by adding 1.0 (DCGL, value) to the
value for background FMPC,. The rest of the calculations are the same as for a single nuclide
report.

4. Report Setup. In the report setup screen always set the three DCGL,, values to the defaults shown in the
denominators of equations 1a,1b, and 1c above but allow them to be changed by the user. Always open
the report in the FMPC mode (formerly SOF) and set DCGL,, and EMC defaults to 1.0 and 3.0
respectively. Allow these also to be changed. When the radio button is pressed for any of the single
nuclide reports, automatically load the DCGL,, with the default value for the selected nuclide. Default
the EMC to three times the DCGL,, value. Allow these to be changed as well.

5. Adjust the body of the report to show the values for FMPC, under the column heading FMPC. Add a
footnote to the report which states, “All concentrations shown include background. FMPC is calculated
net of background plus 2 sigma.”

s 0. Background Report. Alter the format of the background report that prints at the end of each run. Include
a line for each of the three nuclides listing the thresholds for each as well. Add a line for FMPC and
show the mean value of FMPC, and sigma only. Threshold values in this case would be meaningless.
These four lines should be repeated for each matrix in the database. (For soil there will rarely, if ever, be
more than one).

*2 Default DCGLw for SOF report is 1.0.

w_~Kerr-McGee Technical Center Revision 0
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Attachment E
Soil Threshold Comparison Test Report (FMPC)

~
KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils
Run Thursday, June 19, 2003
Survey Unit a9 Class: 1 Data FMPC Grid R Spacing 0 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N_S E W {sq. m) Remarks
600.0 550.0 50.0 10.0 2000
Total area 2000
INITIALIZATION DATA
Measurement Types Selected: RG, Bl
./ DateRange: All
*** Report includes Remediated data points ***
Thresholds:
EMC: 3.0 DCGLw: 1.0 Nuclides Tested: FMPC
SURVEY UNIT TEST STATUS
Test Performed Status Mitx (pCilg)
Min/Max Fail Maximum Survey S 1.3
Background Fail Minimum Background S 0.3
DCGLw Fail Difference 11.0
DCGLlavg Fail
EMC Fail
Average Activity 3.0 (pCi/g)
Wilcoxon Rank Sum Fail

Sign Test for Paired Data: N/A

** PRELIMINARY DATA ONLY. These data have not been fully reviewed. ***
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KERR-MCGEE TECHNICAL CENTER

DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Soils

THE FOLLOWING DATA POINTS FAILED THE EMC TEST:

Survey Unit # 99
Meas. U Th Ra FMPC*

X(m) Y(m) D1(m) D2{(m) Mix Type pCilg pCilg pCilg pCi/lg Remarks TCN Exc. Res.
45.0 555.0 0.0 01 S RG 690 20.0 157 10.5 992 A R
35.0 555.0 0.0 01 S RG 688 188 149 10.0 992 A R
25.0 555.0 0.0 01 S RG 687 18.7 142 9.8 992 A R
15.0 555.0 0.0 01 S RG 686 186 134 9.6 992 A R
45.0 560.0 0.0 01 S RG 500 15.0 127 7.9 992 A R
35.0 560.0 0.0 01 S RG 232 120 120 5.9 992 A R
25.0 560.0 0.0 01 S RG 231 9.0 110 5.1 992 A R
15.0 560.0 0.0 01 S RG 230 82 100 4.6 992 A R
45.0 565.0 0.0 01 S RG 228 8.1 9.5 4.5 991 A R
350 5650 0.0 01 S RG 226 8.0 8.1 4.0 991 A R

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

THE FOLLOWING DATA POINTS FAILED THE DCGLw TEST:

Survey Unit # 99
Meas. U Th Ra FMPC*

N’ X(m) Y(m) Di{m) D2(m) Mtx Type pCilg pCilg pCilg pCi/gRemarks TCN Exc. Res.
250 565.0 0.0 01 S RG 224 4.0 6.2 27 9917 B R
15.0 565.0 0.0 01 S RG 222 3.7 5.3 24 9916 B R
45.0 575.0 0.0 01 S RG 4.5 34 5.0 1.3 9915 B R
35.0 575.0 0.0 01 S RG 4.2 341 4.5 1.1 9814 B R
25.0 575.0 0.0 01 S RG 3.7 2.9 44 1.0 9913 B R

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

THE FOLLOWING DATA POINTS FAILED THE BACKGROUND TEST:

Survey Unit # 99
Meas. U Th Ra FMPC*
X{m} Y (m) D1(m) D2 (m) Mix Type pCi/lg  pCilg __pCilg pCi/g _Remarks TCN Exc. Res.
15.0 575.0 0.0 01 S RG 3.6 2.8 4.3 1.0 9912 C
45.0 585.0 0.0 0.1 S RG 35 2.2 23 0.3 9911 C
35.0 585.0 0.0 01 S RG 3 1.9 2.0 0.2 9910 C
25.0 585.0 0.0 0.1 S RG 2.7 1.6 1.7 0.0 9909 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

~
Threshold Comparison Test Report - Soils
THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND
EMC SCREENING TESTS:
Survey Unit # 99
Meas. U Th Ra FMPC*
X{m) Y{(m) D1(m) D2(m) Mitx Type pCilg pCilg pCilg  pCilg Remarks TCN Exc. Res.
15.0 585.0 0.0 01 S RG 24 1.3 1.0 -0.3 9908
25.0 599.0 0.0 01 8 Bl 1 1.0 1.0 -0.3 9930
25.0 550.0 0.0 01 S Bi 1 1.0 1.0 -0.3 9929
49.0 5750 0.0 01 S Bl 1 1.0 1.0 -0.3 9902
10.0 575.0 0.0 01 S Bi 1 1.0 1.0 -0.3 9901
45.0 595.0 0.0 01 S RG 21 1.0 0.9 -0.3 9907
35.0 595.0 0.0 01 S RG 1.8 0.7 0.8 -0.4 9906
25.0 595.0 0.0 01 S RG 1.5 0.4 0.5 -0.6 9905
15.0 5950 0.0 01 S RG 1 0.1 0.2 -0.7 9904
* All concentrations shown include background. FMPC is calculated net of Background Threshold.
v
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Soils

Summary of Background Data and Thresholds Used in this Analysis

*** PRELIMINARY DATA ONLY. These data have not been fully reviewed. ***

Measurement Type: BK DCGL: 1.0 EMC: 30 Nuclides: FMPC
Matrix Nuclide Number of  Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (Td) (Te)
(pCig) (pCi’g) (pCi’g) (pCi’g) (wCi’g)
S u 201 1.8 0.9 3.8 4.6 6.6
S Th 291 23 0.3 2.8 3.8 5.8
S Ra 291 0.6 0.1 0.9 1.9 39
S FMPC 291 0.6 0.1
N
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Soils

STATISTICAL TEST

Run Date: 6/19/2003 6:16:47

Survey Unit Number: 99 Class 1

Selected Test: WILCOXON RANK SUM TEST
Test: Fait

Thresholds:

EMC 3.0 DCGL 1.0 Nuclide Tested FMPC

DATA SUMMARY

291 Background Points 24 Survey points processed

S’ Wr = 44814 We 48683

*+x+* The survey unit has NOT passed the WILCOXON RANK SUM
TEST. Further action is required ******
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Attachment F
Soil Threshold Comparison Test Report (Thorium)

~ KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Soils

Run Thursday, June 19, 2003
Survey Unit Number: 99 Class: 1 Data Points: Th Grid Type: R Spacing: 0 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N s E W (sq. m) Remarks
600. 550. 50.0 100 2000
Total 2000

INITIALIZATION DATA

—
Measurement Types Selected: RG, Bt
Date Range: All
*** Report includes Remediated data points ***
Thresholds:
EMC: 15.9 DCGLw: 5.3 Nuclides Tested: Th

SURVEY UNIT TEST STATUS
Test Performed Status Mix {pCi/g)
Min/Max Fail Maximum Survey s 20.0
Background Fail Minimum Background S 1.1
DCGLw Fail Difference . 18.9
DCGLavg Pass
EMC Fail

Average Activity 6.1 (pCilg)
Wilcoxon Rank Sum Fail

Sign Test for Paired Data: N/A

** PRELIMINARY DATA ONLY. These data have not been fully reviewed. ***
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Soils

THE FOLLOWING DATA POINTS FAILED THE EMC TEST:

Survey Unit # 99
Meas. U Th Ra FMPC*

X(m) Y (m) D1(m) D2(m) Mix Type pCi/g pCilg pCilg pCi/g Remarks TCN Exc. Res.
450 555.0 0.0 01 8 RG 690 200 157 10.5 992 A R
35.0 555.0 0.0 01 S RG 688 18.8 14.9 10.0 992 A R

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

THE FOLLOWING DATA POINTS FAILED THE DCGLw TEST:

Survey Unit # 99
Meas. V] Th Ra FMPC*

X{m) Y{m) D1(m} D2{m) Mbx Type pCila pCilg pCilg pCi/g Remarks TCN_Exc. Res.
25.0 555.0 0.0 01 8 RG 687 187 142 9.8 9925 B R
15.0 555.0 0.0 01 8 RG 686 186 134 9.6 9924 B R
450 560.0 0.0 01 8 RG 500 15.0 127 7.9 9923 B R
35.0 560.0 0.0 01 S RG 232 120 120 5.9 9922 B R
25.0 560.0 0.0 01 S RG 231 9.0 110 5.1 9921 B R

v , 150 560.0 0.0 01 8 RG 230 82 10.0 46 9920 B R

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

THE FOLLOWING DATA POINTS FAILED THE BACKGROUND

Survey Unit # 99
Meas. U Th Ra FMPC*

X(m) Y(m) Dt(m) D2{m) Mtx Type pCilg pCilg pCilg  pCila Remarks TCN Exc. Res.
45.0 565.0 0.0 01 8§ RG 228 8.1 9.5 4.5 9919 C R
35.0 565.0 0.0 01 S RG 226 8.0 8.1 4.0 9918 C R
25.0 6565.0 0.0 01 S RG 224 4.0 6.2 27 9917 C R
15.0 565.0 0.0 01 8 RG 222 37 5.3 24 9916 C R
450 575.0 0.0 01 S8 RG 45 3.4 5.0 1.3 9915 C R
350 575.0 0.0 01 8 RG 4.2 3.1 45 1.1 9314 C R
25.0 575.0 0.0 01 8 RG 3.7 2.9 4.4 1.0 9913 C R

* All concentrations shown include background. FMPC is calculated net of Background Threshold.
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KERR-MCGEE TECHNICAL CENTER

DECOMMISSIONING PROJECT

\\/
Threshold Comparison Test Report - Soils
THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND
EMC SCREENING TESTS:
Survey Unit # 99
Meas U Th Ra FmPC*
X(m) Y(m) D1(m) D2(m) Mtx Type pCilg _ pCilg  pCilg pCi/g Remarks TCN Exc. Res.
150 575.0 0.0 01 $ RG 36 2.8 4.3 1.0 9912
450 585.0 0.0 01 § RG 35 2.2 2.3 0.3 9911
350 5850 0.0 01 $§ RG 3 1.9 20 0.2 9910
25.0 5850 0.0 01 $§ RG 27 16 17 0.0 9909
15.0 5850 0.0 01 $§ RG 24 1.3 1.0 -0.3 9908
25.0 599.0 0.0 01 8§ Bl 1 1.0 1.0 -0.3 9930
25.0 5500 0.0 01 S Bl 1 1.0 1.0 -0.3 9929
49.0 5750 0.0 01 8 BI 1 1.0 1.0 -0.3 9902
10.0 5750 0.0 01 S Bl 1 1.0 1.0 -0.3 9901
45.0 5950 0.0 01 S RG 21 1.0 0.9 -0.3 9907
35,0 5950 00 01 S RG 1.8 0.7 0.8 -0.4 9906
25,0 5950 0.0 0.1t S RG 1.5 04 0.5 -0.6 9905
15.0 595.0 0.0 01 S RG 1 0.1 0.2 0.7 9904

* All concentrations shown include background. FMPC is calculated net of Background Threshold.
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

N

Threshold Comparison Test Report - Soils

Summary of Background Data and Thresholds Used in this Analysis

*** PRELIMINARY DATA ONLY. These data have not been fully reviewed. ***

Measurement Type: BK DCGL: 53 EMC: 159 Nuclides: Th
Matrix Nuclide Number of  Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (7d) (Te)
(pCirg) (pCi’g) (pCilg) (pCilg) (pCirg)
S U 291 1.8 0.9 3.6 8.9 19.5
S Th 291 23 0.3 2.8 8.1 18.7
S Ra 291 0.6 0.1 0.9 6.2 16.8
S FMPC 291 0.6 0.1
'
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KERR-MCGEE TECHNICAL CENTER
_ DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Soils

STATISTICAL TEST

Run Date: 6/19/2003 6:17:46
Survey Unit Number: 99 Class: 1
Selected Test: WILCOXON RANK SUM TEST
Test Status: Fail
Thresholds:
EMC 15.9 DCGL 5.3 Nuclide Tested Th
DATA SUMMARY
291 Background Points 24 Survey points processed
" Wr= 46580 Wc 46683

==*+** The survey unit has NOT passed the WILCOXON RANK SUM
TEST. Further action is required ******
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Attachment G
Soil Background Data

N SID UCon THCon | RACon FMI SID
N 7% 5 23 06 06] 3
1 28 2 07 059 Al
2 0.2 23 05 0.59 .8
3 19 2.1 06 0.58 N4
4 11 22 [oX:1 059 2
5 17 23 05 059 2
8 04 21 08 0.63 2
7 0.3 26 a7 0.69 7
8 05 27 06 0.68 1
9 14 23 06 0.61 3
10 02 28 08 079 108 08 ;
1 ] 27 07 0.71) 107 05
12 1.8 24 07 084 108 05
13 14 25 08 0.65 1089 25
14 1.7 23 08 0.6 110 1.9
15 23 2 05 0.53 m 17
18 09 21 06 0.57] 112 0.3
17 16 24 07 0.64 113 1.2
18 16 23 06 0.81 114, 23
19 25 19 08 0.54] 115 17
20 04 28§ 0.7 0.9 118 0.7
21 06 22 08 0.6 17 22
22 08 23 0.8 067 118 21
23 1.9 25 08 0.71 119 25
24 1.4 29 08 0.7 120 15
25 23 23 07 0.64 121 1.4
26 21 25 0.5 0.62 122 18
27 04 28 0.7 0.698 123 14
28 1.3 27 08 0.69 124 1.1
29 28 23 08 0.62 125 16
30 24 23 07 0.844 128 16
3t 25 22 0g .69 127 19
32 1.3 22 08 0.59 128 2
3 18 24 06 063 128 1
34 37 23 08 0.59 130 27
35 18 23 06 061 131 2
36 32 24 05 061 132 2
37 35 24 05 0.61 133 1.3
38 24 19 07 0.571 134 1.2
39 15 23 06 0.8 135 11
40 17 23 08 0.61 136 1.2
4“1 24 24 04 058 137 07
42 3.9 21 07 0.81 138 17
43 07 18 06 0.51 139 1.2
44 18 2 a7 059 140 18
45 21 22 o7 0.63 141 1.2
48 (X4 28 06 067 142 15
47 1.7 28 08 0.67] 143 11
48 2 2 07 0.59 144 1
49 16 24 08 0.63 145 34
50 18 24 07 0.6 148 12
51 1.5 25 08 08 147 05
52 04 22 08 0.59 148 0.1
53 1.3 21 08 0.57] 149 18
54 27 22 07 0.83 150 0.7
. 55 12 25 0.8 on 151 1.5
R 56 3 27 08 0.7 152 04
57 06 18 07 0.59 183 17
58 3 24 L] 0.81 154 1
59 18 23 o7 Q.64 155 1.3
80 08 23 08 081 158 a5
81 18 21 05 0.59 157 2
82 1 16 06 048 158 23
83 12 22 05 0.5¢ 159 2
4 1.2 24 05 069 160 9 23 05 059
85 27 21 08 0.54 161 1.5
88 18 23 06 061 162 1.5
87, 28 23 07 065 163 24
[:1:3 13 23 08 067 164 1.2
68 27 1.9 07 057 165 29
70 33 2 07 0.59 186 3
7 14 22 06 4.59 1867 28
72 07 28 o7 06§ 168, 1.8
73 08 24 04 057 169 08
74 23 22 06 0.60 170 31
75 18 25 05 063 171 1.7
78 21 27 07 0.73 172 22
77 05 18 03 0.4 173 0.8
7% 12 23 08 0.84 174 13
79 15 22 05 0.59 175 21
80 12 27 05 0.4 176 13
il 24 24 05 0.61) 177 2.4
82 15 19 05 Q.51 178 05
83 07 22 08 0.59 i7¢ 2
84 16 23 05 0.58 180 28
85 06 23 05 0.59 181 1.4
86, 28 2.1 08 0.59 182 21
87 19 28 05 0.64 183 0.7
88 11 27 08 0.74 184 19
89 [oX-] 25 Q7 084 185 1.2
20 1.7 1.8 06 0.53 186 31
ot 05 23 08 0.8 187 21
:74 18 23 08 0.8 188 07
83 0.8 24 05 0804 189 22
94 18 22 07 0.6 190 4.1
o5 13 24 07 084 191, 07
96 17 26 08 0.7 192 23
\_ Kerr-McGee Technical Center Revision 0
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Attachment H

Wilcoxon Rank Sum Confirmation

N~ [ so | tvee |DataVaIue [ AdData | AdjRank | BKRank | Rank ] BKRank| Rank |

' 2516 RG | 0.10 010 100 - 1.0 1.0

2517 RG L 040 040 200 - 20 2.0

2518 RG j 070, 670 300 30 3.0

) 1.00 1.00° 4.00 -4 4.0

130 1.30 500 - 5.0 5.0

1860 160 600 6.0 6.0

160 180 700 - 7.0 7.0

220 2.20 8.00 - 8.0 8.0

280 280 860 9.0 9.0

290 290 _m1o.00' e 10.0 10.0

. 3.10 310 11.00 ' 1.0

340 340 " 1200 12.0

e 370 370 1300 13.0

300 400 14.00 14.0

110 640 1500 15.0 15.0

150 680  16.00 16.0 16.0

160 690 1750 17.5 175

160 680  17.50 17.5 17.5

170 700 20.00 20.0 20.0

170 7.00  20.00 20.0 20.0

. 1.70, 7.00 20.00 20.0 20.0

180 740 " 25.00 25.0 250

DR Y A [ 1)) v 25.0 25.0

180 710 7500 G 221 25.0 25.0°

180 FH0 2500 250 22.0) 25.0 25.0

2.70 .00 201.00 201. 2840 2910 20107

2707 TR00 TR “I9T0 A 201.0 291.0%

2000 2810 2840  291.0 291.0%

.0 2010 2010

2 2910  291.0"

, 8. 00 291 00 2910 2910

s 800~ 291.00 : d 2010 2010

800 291.00 201.0 284080 2910 291.0

8.00  291.00 29010 28400 2910 2910

8.00  291.00 201.0 28408 2910 291.0

800 20100 2910 28400 2910 2910

8.00 291,00 2910 28400 2910 2910

70~ 800 291.00 2910 28400 2910 2910

. 8.00  291.00 - 2840 291.0

j 810 302.50 3025 20000 3025 3025

80 810 30250 3025 28900 3025 3025

810 30250 3025 29908 3025 3025

80 810 30250 3025 20000 3025 3025

f 80 810" 30250 3025 20008 3025 3025

80 810 30250 3025 29900 3025 3025

. .....280 810 30250 3025 _ 29908 3025 3025

T80 810" 30250 - 72990 3025

} 290 820 307.50 3075 30708 3075 3075

| 8.20 820 30750 - 3070 307.5

' 9.00 900 30800 - 3000 300.0

. 1200 1200 31000 - 310.0 310.0

; 15.00 1500 311.00 - 3110 311.0

3 1860 1860  312.00 312.0 312.0

2537 RG ' 1870 1870 31300 - 3130 3130

2538 RG 18.80 1880  314.00 B 314.0 314.0

2539 RG 2000 20.00  315.00, 23150 315.0
46,580.0 46,580.0

s Kerr-McGee Technical Center Revision 0
Final Status Survey Report Attachment H
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Soil Threshold Comparison Test Report (Remediated)

Attachment I

*+ PRELIMINARY DATA ONLY. These data have not been fully reviewed. ***

0 m.

p—y
KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils
Run Thursday, June 19, 2003
Survey Unit Number: 99 Class: 1 Data Points: FMPC Grid Type: R Spacing:
SURVEY UNIT TABLE
Surface Area
Borders Included
N S E w (sq. m) Remarks
600. 550. 50.0 10.0 2000
Total 2000
~ INITIALIZATION DATA
Measurement Types Selected: RG, BI
Date Range: All
*** Report does not include Remediated data points ***
Thresholds:
EMC: 3.0 DCGLw 1.0 Nuclides Tested: FMPC
SURVEY UNIT TEST STATUS
Test Performed Status Mix FMPC
Min/Max Fail Maximum Survey S 1.8
Background Fail Minimum S 0.3
DCGLw Pass Difference 1.5
DCGLavg Pass
EMC Pass
Average Activity 0.0 FMPC
Wilcoxon Rank Sum Pass
Sign Test for Paired Data: N/A

N~ Kerr-McGee Technical Center

Final Status Survey Report
Outdoor Survey Units
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Soils

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 # 99
Meas. U Th Ra FMPC*
X{Mm) Y(m) D1{m) D2(m) Mix Type pCilg pCi/g _ pCilg pCi/g _Remarks TCN Exc. Res.
15.0 575.0 0.0 01 S RG 3.6 2.8 4.3 1.0 9912 C
450 585.0 0.0 01 S RG 3.5 2.2 2.3 0.3 9911 C
35.0 585.0 0.0 01 S RG 3 1.9 2.0 0.2 9910 C
25.0 585.0 0.0 0.1 § RG 27 1.6 1.7 0.0 9909 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

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

Survey Unit # 99

Meas. U Th Ra FMPC*

X(m) Y(m) Di(m) D2 (m) Mix Type pCilg pCilg _ pCi/g pCi/g  Remarks TCN_Ex¢. Res.
15.0 585.0 0.0 0.1 S RG 24 13 1.0 -0.3 9908
250 599.0 0.0 01 S Bi 1 1.0 1.0 -0.3 9930
25.0 550.0 0.0 01 S BI 1 1.0 1.0 -0.3 9929
49.0 575.0 0.0 01 S BI 1 1.0 1.0 -0.3 8902
10.0 575.0 0.0 01 S Bl 1 1.0 1.0 -0.3 9901
45.0 595.0 0.0 0.1 S RG 2.1 1.0 0.9 -0.3 9907
35.0 595.0 0.0 01 S RG 18 0.7 0.8 -0.4 9906
250 595.0 0.0 0.1 S RG 15 04 0. -0.6 9905
16.0 595.0 0.0 01 S RG 1 0.1 0.2 -0.7 9904

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

y_ Kerr-McGee Technical Center Revision 0
Final Status Survey Report Attachment I
Outdoor Survey Units Appendix 2
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KERR-MCGEE TECHNICAL CENTER
‘\/ DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils

Summary of Background Data and Thresholds Used in this Analysis

*+ PRELIMINARY DATA ONLY. These data have not been fully reviewed. ***

Measurement Type: BK DCGL: 53 EMC: 159 Nuclides: Th
Matrix Nuclide Number of  Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thik) (Td) (Te)
(pCi’g) (pCi’g) (pCi’g) (pCi’g) (pCig)
S U 201 1.8 0.9 3.6 456 6.6
S Th 291 2.3 0.3 2.8 3.8 58
S Ra 291 0.6 0.1 0.9 1.9 3.9
S FMPC 291 0.6 0.1
Nt
\_~Kerr-McGee Technical Center Revision 0
Final Status Survey Report Attachment [
Outdoor Survey Units Appendix 2
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Soils

STATISTICAL TEST

Run Date: 6/19/2003 10:15:05

Survey Unit Number: 99 Class 1

Selected Test: WILCOXON RANK SUM TEST
Test Status: Pass

Thresholds:

EMC: 3.0 DCGL: 1.0 Nuclide Tested: FMPC

DATA SUMMARY

291 Background Points 9 Survey points processed

"y Wr= 44814 Wce 44217

¥++xxex The survey unit has passed the WILCOXON RANK SUM
TEST *kkkkdk

- Kerr-McGee Technical Center Revision 0
Final Status Survey Report Attachment I

Outdoor Survey Units Appendix 2
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Attachment J
DCGLavg Calculations
[SoilDataPtiD] SurveyDate Joordinjoordirboordifoordifremefrumefersoni] MatrixiD urveyTy] UCon | THCon] RACon | KCon bolutionRe _Lock | SID | BFMPCnii#FMPCR
2480 01-Sep-02 10 575 0 15 6iSS_ . 0 0 10 FALSE 9901 (0.14) 048
2481 01-Sep-02 49575 0 0.1581 15, 6iS:  FALSE_ 9902 (0.14) 048
2483 01-Sep-02 157 595 0 0.15RG 15 els TFALSE[ 9904, (0.54) 008
2484} 01-Sep-02] 25 595 0, 0.15 S5 T 6 TFALSE[ 9905 040) 022
~2485[ 01-Sep-02] 35595 _ 0] 0.15) s, g | FALSE[_9906 (0.26)  0.37
2486 01-Sep-02]_ 45/ 5950 0.15] 5] T 6 | FALSE| 9907 0.17) 046
"01-Sep-02]_15] 585 sl G "TFALSE] 9908; (0.08) 054
"01-Sep-02] 25| 585] 15 6 T FALSE| 9909; 0.18 0.80
01-Sep-02[__ 35 _685]_ 5] s T FALSE] 9910 0.32 0.94
01-Sep-02[__45]_585; 5 e T FALSE[ 9911, 0.46 1.00
01-Sep-02 15J_575‘ ) 15 6 FALSE] 9912 1.15 1.77
01-Sep-02] _25] 575 0 18 e T FALSE[ 9913 1.20 1.82
01-Sep-02] __38] 575 0] 0.1 s 6 | FALSE[ 9914 127 1.89
01-Sep-02[_ 48] 575 _ 0l 0.1 15 6 | FALSE[ 9915 1.47 2.09
01-Sep-02 15[ _565] 0 0.15 150 6] [ FALSE] 9916 2.56 319
01-Sep-02]__ 28] 565 __ 0] 0.15 15 g T FALSE] 9917 2.88 3.51
01-Sep-02] 35| 565] 0] 0. RE G E T FALSE] 9918 4.19 4.81
01-Sep-02]__ 45| 565{ 0] 6 | FALSE| 9919 462 5.24
01-Sep-02] 15 o) 6 | FALSE{ 9920 479 541
01-Sep-02 _ 25:560_“0 6 "FALSE] 9921, 5.23 5.85
01-Sep-02] _ 35] 560 0] | 6 FALSE| 9922 6.09 6.71
01-Sep-02] _ 45]_560[ 0| 6| T FALSE[ 9923, 8.03 8.65
01-Sep-02] __ 15]_556] 0] 0.1 6iS FALSE| 0924 972 1035
01-Sep-02] _ 28] 55| 0] 0.1 6)S FALSE| 9925 997 1060
01-Sep-02 35 555 0] 0. 15 6 FALSE 9926’ 10.20 10.82
T 2508] 01-Sep-02] 45 555] 0] 0.15 15 6 "FALSE| 99271 1066  11.29
2508 01-Sep-02]__25{ 550, 0] 0.15 15 i FALSE[ 9929 ©.14) 048
I 2509] 01-Sep-02]_ 25] 599 0f 0.15 15 [FALSE[ 9930  (0.14) 048
Average
Avg BK:
DCGL
Sum
Test
Excluded Points: I
2479 01-Sep-02 9o 575] 0] C 15 &S FALSE I
§ " 575] ~o, —i5 rALSE I
549, 0 36 15 6 FaLSE I
600] 0, 15 6 FALSE IS
601 0 15 6 FALSE I

Kerr-McGee Technical Center

Final Status Survey Report
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Revision 0
Attachment J
Appendix 2




Appendix 3

Threshold Comparison Test Reports

Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units Appendix 3

A-3-1



A

KERR-MCGEE TECHNICAL CENTER

Decommissioning Project
Threshold Comparison Test Report - Soils

Run Date: Friday, August 08, 2003

Survey Unit Number: 01 Class: 1 Data Poinys: FMPC  Grid Type: R Spacihg: 2 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N S E (sq. m) : Remarks
779. 776. 113. 90.0 69
Total 69

INITIALIZATION DATA

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

rkh

** Report does not include Remediated data points

Thresholds:

EMC: 3.0 DCGLw 1.0 Nuclides FMPC
SURVEY UNIT TEST STATUS
Test Performed Status Mtx FMPC
Min/Max Pass Maximum Survey Value S 0.8
Background Pass Minimum Background S 0.3
DCGLw Pass Difference 0.5
DCGlavg Pass
EMC Pass

Average Activity 0.0 FMPC

Wilcoxon Rank Sum Pass

Sign Test for Paired Data: N/A

Kerr-McGee Technical Center
Final Status Survey Report

Outdoor Survey Units
A-3-2
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September 2003
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KERR-MCGEE TECHNICAL CENTER
Decommissioning Project
Threshold Comparison Test Report - Soils

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:

NONE

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

Survey Unit# 01

Meas. U Th Ra FMPC*
X{m) Y{m) Di{m) D2(m) Mtx Type pCilg  pCi/ pCilg pCifg _Remarks TCN_Exc. Res.
100.4 776.7 3.0 32 S PR 18.3 2.1 1.0 0.0 593
90.5 778.1 3.8 42 S Bl 43.3 1.8 0.8 0.0 607
1025 777.0 3.7 38 S8 Bl 0.8 2.3 1.1 0.0 571
90.5 778.1 4.2 47 S Bl 327 17 1.0 0.0 608
1004 776.2 3.0 32 S PR 15.6 2.2 0.9 -0.1 592
100.9 7762 27 29 S Bl 17.8 2.2 0.8 -0.1 596
949 7781 3.7 38 S RG 12.2 25 0.6 -0.1 550
99.9 776.2 27 29 S Bl 7.8 21 0.9 -0.1 595
108.0 778.1 4.0 41 S RG 2.8 25 0.7 -0.1 556
093 778.1 4.0 41 S RG 10.4 26 0.5 -0.1 552
106.9 776.2 3.0 32 S RG 1.1 25 0.7 -0.1 566
1004 7786.2 3.0 32 S RG 16.8 2.1 0.7 -0.1 563
109.0 777.0 3.7 38 S Bl 1.9 2.4 0.7 -0.1 574
1102 7781 4.0 41 S RG 1.5 2.4 0.7 -0.1 557
101.5 7781 4.0 41 S RG 1.5 2.2 0.7 -0.2 553
1075 7770 3.7 38 S Bl 2.2 2.0 0.8 -0.2 572

Kerr-McGee Technical Center
Final Status Survey Report
Outdoor Survey Units
A-3-3
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KERR-MCGEE TECHNICAL CENTER

Decommissioning Project

Threshold Comparison Test Report - Soils

Meas. U Th Ra FMPC*
X(m) Y(m) D1(m) D2 {m) Mix Type pCilqg _ pCilg _pCi/lg pCifg Remarks TCN Exc. Res.
916 776.2 3.0 32 S RG 6.6 2.2 0.6 -0.2 559
1025 777.0 3.8 42 S Bl 3.9 2.1 0.7 -0.2 604
971 7781 37 38 § RG 3.8 2.1 0.7 -0.2 551
96.0 7762 3.0 32 S RG 1.5 2.3 0.6 -0.2 561
1048 776.2 3.0 32 8 RG 0.8 2.3 0.6 -0.2 565
94.9 778.1 37 38 S Bi 17 1.9 0.6 -0.2 597
993 7781 4.0 41 S BI 124 2.0 0.6 -0.2 600
1058 778.1 4.0 41 S RG 1.9 22 0.6 -0.2 555
90.5 778.1 3.7 38 S Bi 14.8 1.9 0.6 -0.2 606
938 7762 3.0 32 8§ RG 5.7 241 0.6 -0.2 560
930 7760 00 0.1 S PR 2.08 20 0.7 -0.2 1953
91.0 777.0 27 29 § PR 6.6 1.9 07 -0.2 665
1025 777.0 37 38 S Bi 34 2.4 04 -0.2 603
90.0 776.0 0.0 01 S PR 2.83 2.0 0.7 -0.2 1950
80.0 776.0 0.1 05 S PR 3.33 1.9 0.7 -0.2 1951
109.1  776.2 3.0 32 s RG 24 2.1 0.6 -0.2 567
1026 776.2 3.0 32 8 RG 1.8 1.8 0.8 -0.2 564
112.5 7770 15 17 S BI 1.9 1.9 0.7 -0.2 573
980.0 776.0 0.5 10 S PR 2.8 1.7 0.8 -0.2 1852
100.0 777.0 0.0 0.1 S PR 2.88 2.0 0.6 -0.2 1959
825 777.0 34 35 8 BI 7.2 1.6 0.8 -0.2 569
1120 7780 0.0 01 S PR 2.3 1.9 07 -0.2 1862
103.7 778.1 4.0 41 S RG 2.8 2.0 0.6 -0.2 554
96.0 777.0 0.0 01 S PR 2,15 1.9 0.7 -0.2 1958
112.0 778.0 0.1 05 S PR 1.4 1.8 0.7 -0.2 1963
92.7 7781 3.7 38 S RG 7.9 2.1 0.4 -0.2 549
102.0 778.0 0.0 01 8§ PR 2 1.7 0.7 -0.2 1961
96.0 776.0 0.0 01 S PR 2.83 1.9 0.6 -0.2 1954
108.0 7760 0.5 10 S PR 1.59 1.8 0.7 -0.3 1957
80.5 778.1 3.7 38 S RG 3.9 1.7 0.7 -0.3 Uranium tes 548
1120 7780 05 10 S PR 2.16 1.8 0.6 -0.3 1964
94.9 778.1 4.2 47 S Bi 4.7 12 1.0 -0.3 599
108.0 776.0 0.1 05 § PR 2.61 1.8 0.6 -0.3 1956
108.0 776.0 0.0 g1 8§ PR 1.72 1.9 0.6 -0.3 1955
111.3 776.2 1.8 20 S RG 2.8 1.8 0.6 -0.3 568
1025 777.0 4.2 47 S Bl 4.8 1.9 0.5 -0.3 605
98.2 776.2 3.0 32 S RG 8.1 1.8 0.5 -0.3 562
99.3 778.1 41 45 S BI 9 1.6 0.6 -0.3 601
949 7781 3.8 42 S Bl 9.4 1.4 0.7 -0.3 598
106.0 777.0 0.0 01 S8 PR 1.83 1.7 0.6 -0.3 1960
1124 778.1 3.0 32 S RG 26 1.8 0.5 -0.3 558
99.3 778.1 4.5 50 S Bi 6.1 1.4 0.7 -0.3 602
95.0 777.0 3.4 3.5 S PR 3.9 1.5 0.6 -0.3 667
99.0 777.0 34 35 S PR 11.9 1.3 0.6 -0.3 669
101.0 777.0 3.7 38 S8 PR 7.4 1.4 0.6 -0.3 670
93.0 777.0 35 39 § PR 6 1.5 0.5 -0.3 686
93.0 777.0 34 35 S PR 8.6 1.4 0.5 -0.3 666
97.0 7770 3.4 35 8§ PR 54 1.0 0.6 -0.4 668
91.0 7770 29 32 S PR 6.1 0.9 0.6 -0.4 685
97.5 777.0 34 35 S Bl 4.9 0.4 0.4 -0.6 570

* All concentrations shown include background. FMPC is calculated net of Background Threshold.
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KERR-MCGEE TECHNICAL CENTER

N
Decommissioning Project
Threshold Comparison Test Report - Soils
Summary of Background Data and Thresholds Used in this Analysis
Measurement Type: BK DCGL: 10 EMC: 3.0 Nuclides: FMPC
Matrices: S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Tbk) (7d) (Tc)
(pCi'g) (pCirg) (pCilg) (pCirg) (pCi/g)
U 291 1.76 0.90 3.56 4.56 6.56
S Th 291 2.29 0.26 2.81 3.81 5.81
Ra 291 0.64 0.1 0.86 1.86 3.86
FMPC 291 0.62 0.05
" Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 —Tab 1
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KERR-MCGEE TECHNICAL CENTER

Decommissioning Project

Threshold Comparison Test Report - Soils

STATISTICAL TEST
Run Date: 8/8/2003 3:36:12 PM
Survey Unit Number: 01 Class 1
Selected Test: WILCOXON RANK SUM TEST
Test Status: Pass
Thresholds:
EMC 3.0 DCGL 1.0 Nuclide Tested FMPC

DATA SUMMARY

291 Background Points 21 Survey points processed
Wr = 48597 Wc = 46198

E #+ekx The survey unit has passed the WILCOXON RANK SUM TEST ******

" Kerr-McGee Technical Center

Final Status Survey Report

Outdoor Survey Units
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KERR-MCGEE TECHNICAL CENTER

Decommissioning Project

Threshold Comparison Test Report - Soils

Run Date: Friday, August 08, 2003

Survey Unit Number: 01 Class: 1 Data Points: U Grid Type: R Spacing: 2 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N S E (sq. m) Remarks
779.0 776.0 113.0 90.0 69
Total Area 69

INITIALIZATION DATA

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

Wk

*** Report does not include Remediated data points

Thresholds:
EMC: 684.0 DCGLw 228.0 Nuclides u

SURVEY UNIT TEST STATUS
Test Performed Status Mtx (pCilg)
Min/Max Pass Maximum Survey Value S 43.3
Background Fail Minimum Background S 0.0
DCGLw Pass Difference 43.3
DCGlavg Pass
EMC Pass

Average Activity 6.5 (pCi/g)
Wilcoxon Rank Sum Pass

Sign Test for Paired Data: N/A

Kerr-McGee Technical Center
Final Status Survey Report
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KERR-MCGEE TECHNICAL CENTER

Decommissioning Project

Threshold Comparison Test Report - Soils

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 01

: Meas. U Th Ra FMPC*
e’ X(m) Y(m) D1(m) D2(m) Mtx_ Type pCi/g_pCilg__pCila __pCifg _Remarks TCN_Exc. Res.
1004 7767 30 3.2 PR 18.3 21 10 0.0 593
905 7781 38 4.2 B 43.3 18 08 0.0 607
90.5 7781 42 47 BI 32.7 17 1.0 0.0 608
1004 7762 30 32 PR 15.6 22 09 0.1 502
1009 7762 27 29 Bl 17.8 22 08 -0.1 506
949 7781 37 38 RG 12.2 25 06 0.1 550
999 7762 27 29 BI 7.8 21 09 0.1 595
993 7781 40 41 RG 10.4 26 05 0.1 552
1004 7762 3.0 32 RG 16.8 21 0.7 0.1 563
916 7762 30 3.2 RG 6.6 22 06 0.2 559
1025 7770 38 42 BI 3.9 21 07 0.2 604
971 7781 37 38 RG 3.8 21 07 0.2 551

NBOBDDONLNDONDLDLDNDBNDDNDNDLNNN
@
OO0 OOOOOCOOOOOOOO0OO00

949 77841 37 3.8 17 1.9 0.6 -0.2 597

99.3 778.1 4.0 4.1 Bl 12.4 2.0 0.6 -0.2 600

90.5 77841 3.7 3.8 BI 14.8 1.9 0.6 -0.2 606

93.8 776.2 3.0 3.2 RG 5.7 21 0.6 -0.2 560

91.0 777.0 27 29 PR 6.6 1.9 0.7 -0.2 665

925 777.0 3.4 35 BI 7.2 1.6 0.8 -0.2 569

927 778.1 3.7 38 RG 79 21 0.4 -0.2 549

90.5 778.1 3.7 3.8 RG 3.9 1.7 07 -0.3  Uranium te 548

94.9 778.1 4.2 47 Bl 4.7 12 1.0 -0.3 599
1025 7770 42 47 Bl 48 19 0.5 -03 605

982 776.2 3.0 3.2 RG 9.1 1.8 0.5 -0.3 562

99.3 778.1 4.1 45 Bl 9 1.6 0.6 -0.3 601

\\/‘ . . .

Kerr-McGee Technical Center Revision 0
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KERR-MCGEE TECHNICAL CENTER

A
Decommissioning Project
Threshold Comparison Test Report - Soils
Meas. U Th Ra FMPC*

X(m) Y{m) D1(m) D2(m) Mtx Type pCilg pCiflg pCilg pCifg _ Remarks TCN Exc. Res.
949 778.1 3.8 42 S Bi 9.4 1.4 0.7 -0.3 598 C
90.3 778.1 4.5 50 S BI 6.1 1.4 0.7 -0.3 602 C
95.0 777.0 34 35 S PR 3.9 1.5 0.6 -0.3 667 C
88.0 777.0 3.4 35 S PR 11.9 1.3 0.6 -0.3 669 C
101.0 777.0 37 38 S PR 7.4 1.4 0.6 -0.3 670 C
93.0 777.0 3.5 39 § PR 6 1.5 0.5 -0.3 686 C
93.0 7770 34 35 S PR 8.6 1.4 0.5 -0.3 666 C
97.0 777.0 34 35 S PR 5.4 1.0 0.6 -0.4 668 C
91.0 777.0 2.9 32 S PR 6.1 0.9 0.6 -04 685 C
975 777.0 34 35 8 Bl 4.9 0.4 0.4 -0.6 570 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

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

Survey Unit# 01

Meas. u Th Ra FMPC*

X(m} Y(m) D1(m) D2{m) Mbx Type pCi/lg  pCilg  pCilg pCi/g __ Remarks TCN Exc. Res.

1025 777.0 3.7 38 S Bl 0.8 2.3 1.1 0.0 571
S 108.0 778.1 4.0 41 § RG 2.8 2.5 0.7 -0.1 556

106.9 776.2 3.0 32 8§ RG 1.1 25 0.7 -0.1 566
109.0 777.0 3.7 38 S Bl 1.9 24 0.7 -0.1 574
110.2 778.1 4.0 41 S RG 1.5 2.4 0.7 -0.1 557
101.5 778.1 4.0 41 S RG 15 22 0.7 -0.2 553
1075 7770 3.7 38 S 8l 22 2.0 0.8 -0.2 572
96.0 776.2 3.0 32 S RG 1.5 23 0.6 -0.2 561
104.8 776.2 3.0 32 § RG 0.8 2.3 0.6 -0.2 565
105.8 778.1 4.0 41 S RG 1.9 2.2 0.6 -0.2 555
93.0 776.0 0.0 01 S PR 2.08 2.0 0.7 -0.2 1953
1025 777.0 3.7 38 S 2]] 34 24 0.4 -0.2 603
90.0 776.0 0.0 01 S PR 2.83 2.0 0.7 -0.2 1950
80.0 7760 0.1 05 S PR 3.33 1.9 0.7 -0.2 1651
109.1 776.2 3.0 3.2 8 RG 2.4 2.1 0.6 -0.2 567
1026 776.2 3.0 32 S RG 1.8 1.8 0.8 -0.2 564
1125 777.0 1.5 17 S Bl 1.9 1.9 0.7 -0.2 573
90.0 776.0 0.5 10 S PR 2.8 1.7 0.8 -0.2 1952
100.0 777.0 0.0 01 S PR 2.88 2.0 0.6 -0.2 1959
112.0 778.0 0.0 01 8 PR 2.3 1.9 0.7 -0.2 1962
103.7 778.1 4.0 41 S RG 2.8 2.0 0.6 -0.2 554
96.0 777.0 0.0 01 S PR 2.15 1.9 0.7 -0.2 1958
112.0 778.0 0.1 05 § PR 1.4 1.8 0.7 -0.2 1963
102.0 7780 0.0 01 S PR 2 1.7 07 -0.2 1961
96.0 776.0 0.0 01 S PR 2.83 1.9 0.6 -0.2 1954
108.0 776.0 0.5 1.0 § PR 1.59 1.8 0.7 -0.3 1957
112.0 778.0 0.5 10 § PR 2.16 1.8 0.6 -0.3 1964
1080 776.0 0.1 05 S PR 2.61 1.8 0.6 -0.3 1956
108.0 776.0 0.0 01 S PR 1.72 1.9 0.6 -0.3 1955
111.3 776.2 1.8 20 S RG 2.8 1.8 0.6 -0.3 568
106.0 7770 0.0 01 S PR 1.83 1.7 0.6 -0.3 1960
1124 77841 3.0 32 § RG 26 1.8 0.5 0.3 558

_* All congentrations shown include background. FMPC is calculated net of Background Threshold.
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KERR-MCGEE TECHNICAL CENTER

-
Decommissioning Project
Threshold Comparison Test Report - Soils
Summary of Background Data and Thresholds Used in this Analysis
Measurement Type: BK DCGL: 2280 EMC: 6840 Nuclides: U
Matrices: S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (Td) (Ic)
(rCi’g) (wCig) pCig) (pCirg) (pCirg)
u 291 1.76 0.90 3.56 231.56 687.56
~r Th 291 229 0.26 2.81 230.81 686.81
Ra 291 0.64 0.1 0.86 228.86 684.86
FMPC 291 0.62 0.05
~  Kem-McGee Technical Center Revision 0
Final Status Survey Report ’ September 2003
Outdoor Survey Units APPENDIX 3 —Tab 1
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KERR-MCGEE TECHNICAL CENTER

Decommissioning Project

Threshold Comparison Test Report - Soils

STATISTICAL TEST

Run Date: 8/8/2003 3:39:04 PM

Survey Unit Number: 01 Class 1

Selected Test: WILCOXON RANK SUM TEST
Test Status: Pass

Thresholds:

EMC 684.0 DCGL 228.0 Nuclide Tested: U

DATA SUMMARY

291 Background Points 21 Survey points processed

Wr = 48507 Wc = 46108

| #eeeek The gurvey unit has passed the WILCOXON RANK SUM TEST ******

" Kerr-McGee Technical Center Revision 0

Final Status Survey Report September 2003
QOutdoor Survey Units APPENDIX 3 -Tab 1
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KERR-MCGEE TECHNICAL CENTER

Decommissioning Project
Threshold Comparison Test Report - Soils

Run Date: Friday, August 08, 2003

Survey Unit Number: 01 Class: 1 Data Points: Th Grid Type: R Spacing: 2 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N 8§ E (sq. m) Remarks
7790 776.0 113.0 <900 69
Total Area 69

INITIALIZATION DATA

“~—" Measurement Types Selected: RG, PR, PG, B, CH

Date Range: All

hk

*** Report does nat include Remediated data points

Threshalds:
EMC: 15.9 DCGLw 5.3 Nuclides Th

SURVEY UNIT TEST STATUS
Test Performed Status Mix (pCilg)
Min/Max Pass Maximum Survey Value S 26
Background Pass Minimum Background S 1.1
DCGLw Pass Difference 1.5
DCGLavg Pass
EMC Pass

Average Activity 1.9 {pCi/g)
Wilcoxon Rank Sum Pass

Sign Test for Paired Data: N/A

Revision 0
September 2003
APPENDIX 3 - Tab 1

" Kerr-McGee Technical Center
Final Status Survey Report

Outdoor Survey Units
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KERR-MCGEE TECHNICAL CENTER
Decommissioning Project
Threshold Comparison Test Report - Soils

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:

NONE

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

Survey Unit 01

Meas. U Th Ra FMPC*
X{m) Y(m) D1{m)} D2{m) Mitx Type pCilg __pCilg pCilg pCi/lg Remarks TCN Exc. Res.
1004 776.7 3.0 32 § PR 18.3 21 1.0 0.0 593
90.5 77841 3.8 42 S Bl 43.3 1.8 0.8 0.0 607
102.5 777.0 3.7 38 S Bi 0.8 2.3 1.1 0.0 571
90.5 778.1 4.2 47 S Bl 327 1.7 1.0 0.0 608
100.4 776.2 3.0 3.2 S$ PR 15.6 2.2 0.9 -0.1 592
100.9 776.2 2.7 29 S Bl 17.8 2.2 0.8 -0.1 596
949 7781 3.7 38 S RG 12.2 25 0.6 -0.1 550
99.9 776.2 2.7 29 S Bl 7.8 2.1 0.9 -0.1 595
108.0 778.1 4.0 41 S RG 2.8 25 0.7 0.1 556
99.3 778.1 4.0 41 S RG 10.4 2.6 0.5 -0.1 552
106.9 776.2 3.0 32 8 RG 1.1 2.5 0.7 -0.1 566
100.4 776.2 3.0 32 8§ RG 16.8 2.1 0.7 -0.1 563
109.0 777.0 3.7 38 S Bl 1.9 24 0.7 -0.1 574
110.2 778.1 4.0 41 S RG 1.5 2.4 0.7 -0.1 557
101.5 7781 4.0 41 S RG 15 2.2 0.7 -0.2 553
107.5 777.0 3.7 38 S Bi 2.2 2.0 0.8 -0.2 572
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 — Tab 1
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KERR-MCGEE TECHNICAL CENTER

N
Decommissioning Project
Threshold Comparison Test Report - Soils
Meas. U Th Ra FMPC*
X(m) Y(m) D1(m) D2(m) Mitx Type pCi/g pCi/g  nCifg pCila Remarks TCN Exc. Res.

916 776.2 3.0 32 § RG 6.6 22 0.6 -0.2 559
1025 777.0 38 42 S Bi 3.9 21 0.7 -0.2 604
97.1 77841 3.7 38 8§ RG 3.8 24 0.7 -0.2 551
96.0 776.2 3.0 32 8 RG 1.5 23 0.6 -0.2 561
1048 776.2 3.0 32 S RG 0.8 23 0.6 -0.2 565
949 7781 3.7 38 S Bi 17 1.9 0.6 -0.2 597
99.3 778.1 4.0 41 8 Bl 124 2.0 0.6 -0.2 600
105.8 7781 4.0 41 S RG 1.9 22 0.6 -0.2 555
80.5 778.1 3.7 38 S BI 14.8 1.9 0.6 -0.2 606
93.8 776.2 3.0 32 S8 RG 57 21 0.6 -0.2 560
93.0 776.0 0.0 01 S PR 2.08 2.0 0.7 -0.2 1953
91.0 777.0 27 29 S PR 6.6 19 0.7 -0.2 665
1025 7770 3.7 38 8 BI 34 24 04 -0.2 603
90.0 776.0 0.0 01 S PR 2.83 2.0 0.7 -0.2 1850
90.0 776.0 0.1 05 8§ PR 3.33 1.9 0.7 -0.2 1951
109.1 776.2 3.0 32 8 RG 2.4 2.1 0.6 -0.2 567
1026 776.2 30 32 8 RG 1.8 1.8 0.8 -0.2 564
1125 7770 1.5 17 S BI 1.8 1.9 07 -0.2 573
90.0 776.0 0.5 10 S PR 2.8 1.7 0.8 -0.2 1952
1000 777.0 0.0 01 S PR 2.88 2.0 0.6 -0.2 1959
925 7770 34 35 § Bi 7.2 1.6 0.8 0.2 569
112.0 778.0 0.0 01 S8 PR 23 1.9 0.7 -0.2 1962
103.7 778.1 4.0 41 S RG 2.8 20 0.6 -0.2 554
96.0 777.0 0.0 01 S PR 2.15 1.9 0.7 -0.2 1958
. 112.0 778.0 0.1 05 S PR 1.4 1.8 0.7 -0.2 1963
92,7 77841 37 38 S RG 7.9 2.1 04 -0.2 549
102.0 778.0 0.0 0.1 S PR 2 1.7 0.7 -0.2 1961
96.0 776.0 0.0 61t S PR 2.83 1.9 0.6 -0.2 1954
108.0 776.0 0.5 10 8 PR 1.59 1.8 0.7 -0.3 1957
90.5 778.1 3.7 38 S RG 3.9 1.7 0.7 -0.3 Uranium tes 548
112.0 778.0 0.5 10 S PR 2.16 1.8 0.6 -0.3 1964
949 7781 4.2 47 S Bl 47 1.2 1.0 -0.3 599
108.0 776.0 0.1 05 S PR 2.61 1.8 0.6 -0.3 1956
108.0 776.0 0.0 0.1 8 PR 1.72 1.9 0.6 -0.3 1955
111.3 776.2 1.8 20 S RG 28 1.8 0.6 -0.3 568
1025 777.0 4.2 47 S Bl 48 19 0.5 -0.3 605
98.2 776.2 3.0 32 S RG 9.1 18 0.5 -0.3 562
99.3 778.1 4.1 45 S Bl 9 1.6 0.6 -0.3 601
949 77841 3.8 42 S Bi 8.4 1.4 0.7 -0.3 598
106.0 7770 0.0 0.1 S PR 1.83 1.7 0.6 -0.3 1860
1124 7781 3.0 32 S RG 2.6 1.8 0.5 -0.3 558
99.3 77841 4.5 50 S Bl 6.1 1.4 0.7 -0.3 602
95.0 777.0 34 35 S PR 39 1.5 0.6 -0.3 667
98.0 777.0 34 35 S8 PR 11.9 1.3 0.6 -0.3 669
101.0 777.0 37 38 S PR 74 1.4 0.6 -0.3 670
93.0 777.0 3.5 38 8 PR 6 1.5 0.5 -0.3 686
93.0 777.0 34 35 S PR 8.6 1.4 0.5 -0.3 666
97.0 777.0 3.4 35 S PR 54 1.0 0.6 -0.4 668
91.0 777.0 29 32 8§ PR 6.1 0.9 0.6 -0.4 685
975 777.0 34 35 S Bl 4.9 0.4 04 -0.6 570

* All concentrations shown include background. FMPC is calculated net of Background Threshold.
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KERR-MCGEE TECHNICAL CENTER

Decommissioning Project
Threshold Comparison Test Report - Soils
Summary of Background Data and Thresholds Used in this Analysis
Measurement Type: BK DCGL: 53 EMC: 159 Nuclides: Th
Matrices: S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (1d) (Tc)
(pCirg) (pCi’g) (pCi’g) (pCi’g) (pCirg)
u 291 1.76 0.90 3.56 8.86 19.46
Th 291 229 0.26 2.81 8.1 18.71
Ra 291 0.64 0.11 0.86 6.16 16.76
oS FMPC 291 0.62 0.05
~— Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3~ Tab 1
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KERR-MCGEE TECHNICAL CENTER

Decommissioning Project

Threshold Comparison Test Report - Soils

STATISTICAL TEST

Run Date: 8/8/2003 3:39:56 PM

Survey Unit Number: 01 Class 1

Selected Test: WILCOXON RANK SUM TEST
Test Status: Pass

Thresholds:

EMC 159 DCGL 5.3 Nuclide Th

DATA SUMMARY

291 Background Points 21 Survey points processed

Wr = 48597 Wc = 46198

| wxkenk The survey unit has passed the WILCOXON RANK SUM TEST ******

~ Kerr-McGee Technical Center

Final Status Survey Report

Outdoor Survey Units
A-3-16
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KERR-MCGEE TECHNICAL CENTER

N
Decommissioning Project
Threshold Comparison Test Report - Soils
Run Date: Friday, August 08, 2003
Survey Unit Number: 01 Class: 1 Data Points: RA Grid Type: R Spacing: 2m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N S E (sq. m) Remarks
779. 776, 113. 80.0 69
Total Area 69
INITIALIZATION DATA
~— Measurement Types Selected: RG, PR, PG, Bl, CH
Date Range: All
*** Report does not include Remediated data points ***
Thresholds:
EMC: 105 DCGLw 3.5 Nuclides Ra
SURVEY UNIT TEST STATUS
Test Performed Status Mix (pCilg)
Min/Max Pass Maximum Survey Value S 1.1
Background Fail Minimum Background S 0.3
DCGLw Pass Difference 0.8
DCGlLavg Pass
EMC Pass
Average Activity 0.7 {pCi/g)
Wilcoxon Rank Sum Pass

Sign Test for Paired Data: N/A

" Kerr-McGee Technical Center
Final Status Survey Report
Outdoor Survey Units
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KERR-MCGEE TECHNICAL CENTER

Decommissioning Project

Threshold Comparison Test Report - Soils

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 01

Meas. U Th Ra FMPC*

X(m) Y(m) D1(m) D2{(m) Mtx Type pCilg pCilg pCilg pCilg  Remarks TCN_ Exc. Res.
1004 776.7 3.0 32 S PR 18.3 21 1.0 0.0 593 C

102.5 777.0 3.7 38 S Bi 0.8 2.3 1.1 0.0 571 C

90.5 778.1 42 47 S Bl 327 1.7 1.0 0.0 608 C

1004 776.2 3.0 32 S PR 15.6 2.2 0.9 -0.1 592 C

99.9 776.2 2.7 29 S Bi 7.8 2.1 0.9 -0.1 585 C

94.9 7781 4.2 47 S B! 47 12 1.0 -0.3 599 C

* All concentrations shown inciude background. FMPC is calculated net of Background Threshold.

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

Survey Unit 01

Meas. U Th Ra FMPC*
X(m) Y (m) D1(m) D2 (m) Mitx Type pCilg _pCila pCi/g pCilg  Remarks TCN Exc. Res.
905 7781 3.8 42 S BI 43.3 18 0.8 0.0 607
1009 776.2 2.7 29 S Bl 17.8 2.2 0.8 0.1 596
949 778.1 3.7 38 S RG 12.2 2.5 0.6 -0.1 550
108.0 778.1 4.0 41 S RG 2.8 25 0.7 -0.1 556
993 7781 4.0 41 S RG 104 2.6 0.5 -0.1 552
106.9 776.2 3.0 32 § RG 1.1 25 0.7 -0.1 566
1004 776.2 3.0 32 § RG 16.8 2.1 0.7 -0.1 563

Kerr-McGee Technical Center
Final Status Survey Report

Outdoor Survey Units
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KERR-MCGEE TECHNICAL CENTER

Decommissioning Project

Threshold Comparison Test Report - Soils

108.0 7770 3.7 38 § Bl 1.9 24 0.7 -0.1 574
110.2 778.1 4.0 41 S8 RG 1.5 24 0.7 -0.1 557
1015 7781 4.0 41 § RG 1.5 22 0.7 -0.2 553
1075 7770 3.7 38 § Bl 22 20 0.8 -0.2 572
816 7762 3.0 32 § RG 6.6 22 0.6 -0.2 559
1025 7770 38 42 8§ Bl 3.9 241 0.7 -0.2 604
g7.1 7781 3.7 38 S RG 3.8 21 0.7 -0.2 551
96.0 7762 3.0 32 8§ RG 1.5 2.3 0.6 -0.2 561
1048 7762 3.0 32 S RG 0.8 2.3 0.6 -0.2 565
949 7781 3.7 38 § Bl 17 1.9 0.6 -0.2 597
99.3 7781 4.0 41 S Bl 12.4 20 06 -0.2 600
105.8 778.1 4.0 41 8§ RG 1.9 22 0.6 -0.2 555
90.5 778.1 3.7 38 § Bl 14.8 1.9 0.6 -0.2 606
93.8 7762 3.0 32 8§ RG 5.7 2.1 0.6 -0.2 560
93.0 7760 0.0 01 8§ PR 2.08 20 0.7 -0.2 1953
91.0 7770 27 29 § PR 6.6 1.9 0.7 -0.2 665
1025 777.0 3.7 38 § BI 34 24 04 -0.2 603
90.0 7760 0. 01 8§ PR 2.83 20 0.7 -0.2 1950
90.0 7760 0.1 05 8§ PR 3.33 1.9 0.7 -0.2 1951
108.1 7762 3.0 32 8§ RG 24 21 0.6 -0.2 567
1026 7762 3.0 32 § RG 1.8 1.8 0.8 -0.2 564
1125 777.0 1.5 1.7 § Bl 1.9 1.9 0.7 -0.2 573
90.0 7760 05 10 S PR 2.8 1.7 0.8 -0.2 1952
100.0 7770 0.0 01 8§ PR 2.88 20 0.6 -0.2 1959
925 7770 34 35 § Bl 7.2 1.6 0.8 -0.2 569
112.0 7780 0.0 01 8§ PR 23 1.9 0.7 -0.2 1862
103.7 778.1 4.0 41 8§ RG 2.8 2.0 0.6 -0.2 554
96.0 7770 0.0 01 § PR 215 1.9 0.7 -0.2 1958
1120 7780 01 05 8 PR 1.4 1.8 0.7 -0.2 1963
g2.7 7781 3.7 38 8§ RG 7.9 21 04 -0.2 549
102.0 7780 0.0 01 8§ PR 2 1.7 0.7 -0.2 1861
96.0 7760 0.0 01 8§ PR 2.83 1.9 0.6 -0.2 1954
108.0 776.0 05 10 8§ PR 1.59 1.8 0.7 -0.3 1957
90.5 77841 3.7 38 8§ RG 3.9 1.7 0.7 -0.3  Uranium tes 548
112.0 7780 05 1.0 § PR 2.16 1.8 0.6 -0.3 1964
108.0 776.0 041 05 § PR 2.61 1.8 0.6 -0.3 1956
108.0 7760 0.0 01 8§ PR 1.72 1.9 0.6 -0.3 1955
1113 776.2 1.8 20 S RG 28 1.8 0.6 -0.3 568
1025 7770 4.2 47 S Bl 4.8 1.9 0.5 -0.3 605
982 7762 3.0 32 8§ RG 9.1 1.8 0.5 -0.3 562
99.3 778.1 4.1 45 § Bl 9 1.6 0.6 -0.3 601
949 7781 3.8 42 s Bl 9.4 1.4 0.7 -0.3 598
106.0 7770 0.0 01 § PR 1.83 1.7 0.6 -0.3 1960
1124 7781 3.0 32 8§ RG 2.6 1.8 0.5 -0.3 558
g9.3 778.1 45 50 § Bl 6.1 1.4 0.7 -0.3 602
95.0 777.0 34 36 8§ PR 3.9 1.5 0.6 -0.3 667
99.0 7770 34 35 § PR 11.9 1.3 0.6 -0.3 669
101.0 777.0 37 38 § PR 7.4 1.4 0.6 -0.3 670
93.0 7770 35 39 § PR 6 1.5 05 -0.3 686
93.0 7770 34 35 § PR 8.6 1.4 0.5 -0.3 666
97.0 7770 34 35 § PR 54 1.0 0.6 -0.4 668
91.0 7770 29 32 § PR 6.1 0.9 0.6 -0.4 685
975 7770 34 35 § Bl 4.9 04 0.4 -0.6 570

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

Kerr-McGee Technical Center Revision 0
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KERR-MCGEE TECHNICAL CENTER

Decommissioning Project
Threshold Comparison Test Report - Soils
Summary of Background Data and Thresholds Used in this Analysis
Measurement Type:  BK DCGL: 35 EMC: 105 Nuclides: Ra
Matrices: S
Nuclide  Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (Td) (Tc)
(pCilg) (pCirg) (pCi/g) (pCirg) (pCi’g)
U 291 1.76 0.90 3.56 7.06 14.06
Th 291 2.29 0.26 2.81 6.31 13.31
Ra 291 0.64 0.11 0.86 4.36 11.36
| FMPC 291 0.62 0.05
~ Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 -Tab 1
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KERR-MCGEE TECHNICAL CENTER

~
Decommissioning Project
Threshold Comparison Test Report - Soils
STATISTICAL TEST
Run Date: 8/8/2003 3:40:45 PM
Survey Unit Number: 01 Class: 1
Selected Test: WILCOXON RANK SUM TEST
Test Status: Pass
Thresholds:
EMC 10.5 DCGL 3.5 Nuclide Ra
DATA SUMMARY
~ 291 Background Points 21 Survey points processed
Wr = 48507 Wc = 46198

' #+*+++* The survey unit has passed the WILCOXON RANK SUM TEST ******

Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3-Tab 1
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils

Run Date Monday, June 30, 2003

Survey Unit 02 Class: 1 Data Points FMPC Grid Type R Spacing 8 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N S E w (sq. m) Remarks
800. 776. 90.0 601 718
800. 779. 113. 90.0 483
800. 776. 140. 113. 648
Total 1849

INITIALIZATION DATA

Measurement Types Selected: RG, PR, PG, BI, CH
Date Range: All
*** Report does not include Remediated data points

£

Thresholds:

EMC: 3.0 DCGLw 1.0 Nuclides FMPC
SURVEY UNIT TEST STATUS
Test Performed Status Mix EMPC
Min/Max Pass Maximum Survey Value S 0.8
Background Fail Minimum Background S 0.3
DCGLw Pass Difference 0.5
DCGLavg Pass
EMC Pass

Average Activity -0.1 FMPC

Wilcoxon Rank Sum Pass

Sign Test for Paired Data: N/A

Kerr-McGee Technical Center
Final Status Survey Report

Outdoor Survey Units
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils

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 02

Meas. u Th Ra FMPC*
X Y D1 D2 Mix _ Type pCilg pCilg _pCilg Remark TCN__Exc _Res.
88.0 779.0 27 29 8 Bi 2.4 2.2 14 0.0 577 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

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

Survey Unit 02

Meas. U Th Ra FMPC*
X Y D1 D2 Mx _ Type pCi/g__ pCifg  pCilg Remark TCN Exc Res.
100.0 798.0 0.0 01 S CH 1.7 2.9 0.8 0.0 500
111.0 779.0 0.0 01 8§ CH 2.2 26 0.8 -0.1 330
102.0 783.0 2.1 23 8 Bl 2.4 2.4 0.9 -0.1 578
111.0 779.0 0.1 10 S CH 0.4 2.7 0.7 -0.1 331
89.0 779.0 34 35 § PR 13.6 2.2 0.8 -0.1 657
107.0 780.0 34 35 § Bl 0.7 2.6 0.7 -0.1 575
61.0 780.0 0.1 05 S 21} 2.1 2.3 0.9 -0.1 1893
129.0 780.0 0.0 01 § RG 3.76 2.2 0.9 -0.1 1905
93.0 779.0 4.1 45 S PR 52 2.6 0.6 -0.1 680
87.0 778.0 18 20 S Bl 0.9 2.5 0.7 -0.1 576
66.0 785.0 0.1 05 S PR 3.17 2.2 0.9 -0.1 2367
61.0 780.0 0.5 10 S Bi 1.86 2.3 0.8 0.1 1894
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Qutdoor Survey Units APPENDIX 3 - Tab 1
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils

Meas. U Th Ra FMPC*

X Y D1 D2 Mbtx  Type pCilg pCi/g _pCilg Remark TCN__Exc Res.
66.0 786.0 0.1 05 S PR 3 2.1 0.9 -0.1 2368
67.0 785.0 0.1 05 S PR 2.37 2.1 0.8 -0.1 2374
93.0 781.0 3.5 39 8§ PR 0.1 2.4 0.7 -0.1 674
86.0 778.0 2.0 24 8 Bl 6 2.1 0.8 -0.1  sidewall 711

136.0 780.0 0.0 01 S RG 3.44 2.0 0.9 -0.1 1806
66.0 784.0 0.0 01 S PR 284 2.1 0.8 -0.1 2370
98.0 779.0 4.1 45 8 PR 0.2 25 0.6 -0.1 683
93.0 781.0 34 35 S PR 3 21 0.8 -0.2 652
89.0 777.0 15 17 S PR 154 1.8 0.8 -0.2 664
g7.0 778.0 3.8 42 S PR 0.2 2.0 0.9 -0.2 682

111.0 778.0 1.0 20 S CH 1.4 2.1 0.8 -0.2 332

121.0 780.0 0.0 01 S RG 3.2 2.1 0.8 -0.2 1904
66.0 786.0 0.0 01 S PR 2.4 2.1 0.8 -0.2 2369
97.0 779.0 3.7 38 S PR 29 2.2 0.7 -0.2 661
97.0 781.0 3.9 43 S PR 1.7 2.2 0.7 -0.2 592
88.0 789.0 2.0 30 S CH 1.4 2.5 0.5 0.2 297
66.0 785.0 0.0 01 S PR 2.53 2.1 0.8 -0.2 2366
88.0 789.0 0.1 10 S8 CH 3.2 2.3 0.6 0.2 285
65.0 785.0 0.1 05 S PR 2.23 2.1 0.8 -0.2 2372
76.0 795.0 0.5 10 S B! 2.7 2.1 0.7 -0.2 1870
67.0 785.0 0.0 01 S PR 2.62 1.9 0.8 -0.2 2375

111.0 779.0 2.0 30 S CH 1.1 2.3 0.6 -0.2 333
86.0 781.0 14 15 S Bl 2.9 2.1 0.7 -0.2 sidewall 712
88.0 788.0 1.0 20 8 CH 0.5 2.3 0.6 -0.2 296
85.0 781.0 35 38 8 PR 0.3 - 2.3 0.6 0.2 675
95.0 779.0 4.1 45 8§ PR 2 2.1 0.7 -0.2 681
95.0 779.0 4.0 41 S PR 4.2 22 0.6 -0.2 660
89.0 781.0 3.2 35 8 PR 2.7 2.2 0.6 -0.2 672
86.0 781.0 2.0 21 S8 Bl 3.5 23 0.5 -0.2 sidewall 713
990 781.0 3.4 35 § PR 1.4 2.0 0.7 -0.2 655

106.0 788.0 0.5 10 S Bl 2.9 1.9 0.7 -0.2 1887
93.0 779.0 4.0 41 S PR 11.3 1.6 0.8 0.2 659
76.0 795.0 0.1 05 S Bl 2.2 2.0 0.7 -0.2 1869

114.0 795.0 0.0 01 S RG 2.24 1.8 0.8 -0.2 1875
91.0 780.0 0.0 0.1 S PG 2.74 2.0 0.7 -0.2 1898
g7.0 781.0 3.5 39 S PR 21 21 0.6 -0.2 676

106.0 780.0 0.0 01 S PG 2.3 1.9 0.7 -0.2 1902
99.0 795.0 0.0 01 S RG 2.66 1.9 0.7 -0.2 1873
91.0 780.0 0.1 05 § PR 2.66 19 0.7 -0.2 1899
87.0 781.0 24 26 S Bl 2.5 2.2 0.5 0.2 649
69.0 788.0 0.0 01 S RG 2.71 1.8 0.8 -0.2 1880
96.0 785.0 0.0 0.1 S PR 242 2.0 0.7 -0.2 2382

106.0 795.0 0.0 01 S RG 2.27 2.0 0.6 -0.2 1874
85.0 781.0 3.4 35 § PR 1.7 22 0.5 -0.2 653
84.0 780.0 0.0 01 S PG 2.66 1.8 0.8 -0.2 1897
9.0 780.0 0.5 10 S PR 2.82 1.9 0.7 0.2 1900
99.0 780.0 0.0 01 S8 PG 2.29 1.8 0.8 0.2 1901
89.0 779.0 4.0 41 § PR 2.8 1.7 0.8 -0.2 662
97.0 786.0 0.0 01 S PR 2.06 1.8 0.7 -0.2 2378
97.0 785.0 0.1 05 S PR 1.9 19 0.7 -0.2 2376
86.0 778.0 14 15 S Bl 5.2 1.9 0.6 -0.2 sidewall 710
91.0 7810 3.5 39 S PR 3.1 2.1 0.5 -0.2 673
99.0 781.0 3.9 43 S PR 0.7 2.0 0.6 -0.2 693
99.0 784.0 0.0 01 S PR 212 1.9 0.6 0.2 2388

100.0 785.0 0.1 0.5 S PR 3.02 1.8 0.7 -0.2 2391

Kerr-McGee Technical Center Revision 0
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Meas. U Th Ra FMPC*

X Y D1 D2 Mix  Type pCilg pCilg pCilg Remark TCN Exc Res.
97.0 781.0 34 35 S PR 4 1.9 0.6 -0.2 654
97.0 7840 0.0 01 S PR 249 1.8 0.7 -0.2 2380

114.0 780.0 0.0 01 S8 PG 1.83 1.9 0.7 -0.2 1903
100.0 785.0 0.0 01 S PR 2.06 1.8 0.7 -0.3 2390
69.0 780.0 0.0 01 S RG 2.68 1.7 0.7 -0.3 1895
96.0 785.0 0.1 05 S PR 2.09 1.9 0.6 -0.3 2383
61.0 795.0 0.0 0.1 S RG 2.63 1.8 0.7 -0.3 1866
99.0 786.0 0.0 01 S PR 2.58 1.7 0.8 -0.3 2386
65.0 785.0 0.0 01 S PR 2.59 1.7 0.7 -0.3 2373
97.0 784.0 0.1 05 S PR 22 1.9 0.6 -0.3 2381
99.0 7840 0.1 05 S PR 1.99 1.8 0.7 -0.3 2389
99.0 781.0 35 39 S PR 27 1.7 0.7 -0.3 677
99.0 785.0 0.0 01 S PR 2,25 1.8 0.6 -0.3 2384
121.0 795.0 0.0 01 S RG 1.71 1.9 0.6 -0.3 1876
89.0 7810 35 40 S PR 14 1.7 0.7 -0.3 688
84.0 795.0 0.0 01 S RG 2.35 17 0.7 -0.3 1871
87.0 7790 24 26 S PR 0.7 20 0.5 -0.3 656
95.0 781.0 3.9 43 S PR 22 1.8 0.6 -0.3 691
66.0 784.0 0.1 05 S PR 2.88 1.6 0.8 -0.3 2371
129.0 795.0 0.0 01 S RG 1.97 1.6 0.7 -0.3 1877
89.0 781.0 3.0 32 S Bl 1.7 18 0.6 -0.3 650
93.0 779.0 4.5 50 S PR 36 1.6 0.7 -0.3 694
99.0 785.0 0.1 05 S PR 2.04 1.7 0.6 -0.3 2385
106.0 788.0 0.1 05 S Bl 1.81 1.8 0.6 -0.3 1886
99.0 786.0 0.1 05 S PR 1.92 1.6 0.7 -0.3 2387
99.0 779.0 4.5 50 S PR 3.5 1.7 0.6 -0.3 697
97.0 785.0 0.0 01 S PR 2.66 1.6 0.7 -0.3 2377
87.0 781.0 29 34 S PR 2.8 1.7 0.6 -0.3 687
136.0 795.0 0.0 01 S RG 2.28 1.6 0.7 -0.3 1878
91.0 7950 0.0 01 S RG 2.36 1.6 0.7 -0.3 1872
76.0 7880 0.0 61 S RG 2.05 1.7 0.6 -0.3 1881
76.0 780.0 0.0 01 S RG 2.01 15 0.7 -0.3 1896
87.0 777.0 1.1 14 S PR 11.8 14 0.6 -0.3 684
69.0 795.0 0.0 0.1 8 RG 2.41 1.7 0.6 -0.3 1867
88.0 789.0 0.0 01 S CH 3 1.6 0.6 -0.3 294
97.0 786.0 0.1 05 S PR 223 1.6 0.6 -0.3 2379
61.0 7800 0.0 01 S RG 2.34 15 0.7 -0.3 1892
114.0 788.0 0.0 01 S RG 1.64 1.6 0.6 -0.3 1888
81.0 779.0 4.0 41 S PR 8.1 1.6 0.5 0.3 658
91.0 781.0 3.9 43 S PR 1 1.6 0.6 -0.3 689
91.0 781.0 34 35 S8 PR 3.2 1.7 0.5 -0.3 651
87.0 7770 0.9 11 8 PR 16 1.2 0.6 -0.3 663
95.0 779.0 4.5 50 S PR 26 1.2 0.8 -0.3 695
76.0 795.0 0.0 01 S8 RG 1.58 1.5 0.6 -0.3 1868
87.0 781.0 2.6 29 S PR 32 1.6 0.5 -0.3 671
97.0 779.0 42 47 S PR 47 1.5 0.5 -0.3 696
87.0 779.0 2.6 29 8 PR 1 1.2 07 -0.4 678
93.0 781.0 3.9 43 S PR 3.2 1.3 0.6 04 690
120.0 788.0 0.0 01 8 RG 14 1.4 0.5 -0.4 1890
136.0 788.0 0.0 01 S RG 1.55 1.4 0.5 -0.4 1891
61.0 788.0 0.0 01 S RG 1.57 13 0.6 -0.4 1879
91.0 779.0 4.1 45 S PR 4.1 1.1 0.5 -0.4 679
106.0 788.0 0.0 01 S RG 0.95 11 0.5 -04 1885
99.0 788.0 0.0 0.1 S RG 1.54 0.8 0.5 -0.5 1884
121.0 788.0 0.0 01 S RG 1.01 0.7 0.4 -0.5 1889
84.0 788.0 0.0 01 8 RG 0.8 0.4 0.3 -0.6 1882
91.0 788.0 0.0 61 S RG 0.65 0. 0.4 -0.6 1883

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

Kerr-McGee Technical Center
Final Status Survey Report
Outdoor Survey Units

A-3-25

Revision 0
September 2003
APPENDIX 3 ~ Tab 1
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DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Soils

Summary of Background Data and Thresholds Used in this Analysis

Outdoor Survey Units

A-3-26

Measurement BK DCGL: 10 EMC: 30 Nuclides FMPC
Matrices S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (1d) (Tc)
(vCilg) _ (pCilg) (¢Cilg) (vCilg)  (pCilg)
U 291 1.76 0.90 3.56 4.56 6.56
Th 201 2.29 0.26 2.81 3.81 5.81
Ra 291 0.64 0.11 0.86 1.86 3.86
FMPC 291 0.62 0.05
haed Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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Threshold Comparison Test Report - Soils

STATISTICAL TEST
Run Date: 6/30/2003 9:59:55
Survey Unit : 02 Class 1
Selected Test: WILCOXON RANK SUM TEST
Test Result: Pass
Thresholds:
EMC 3.0 DCGL 1.0 Nuclide FMPC

DATA SUMMARY

291 Background Points 33 Survey points processed
Wr = 52089 Wce = 48126

wixkk The survey unit has passed the WILCOXON RANK SUM TEST *****

Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 —Tab 1
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Threshold Comparison Test Report - Soils
Run Date: Monday, June 30, 2003
Survey Unit : 03 Class: 1 Data Points: U Grid Type: R Spacing: 7 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N 8§ E W (sq. m) Remarks
776, 755. 140. 60.1 1678
Total 1678

INITIALIZATION DATA

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

\_~/ Date Range: All
*** Report does not include Remediated data points ***

Thresholds:

EMC: 684.0 DCGLw 228.0 Nuclides u

SURVEY UNIT TEST STATUS

Test Performed Status Mix (pCifg)
Min/Max Pass Maximum Survey Value S 9.5
Background Fail Minimum Background S 0.0
DCGLw Pass Difference 9.5
DCGLavg Pass

EMC Pass

Average Activity 27 (pCi/g)

Wilcoxon Rank Sum Pass

Sign Test for Paired Data: N/A

Kerr-McGee Technical Center
Final Status Survey Report
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KERR-MCGEE TECHNICAL CENTER
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Threshold Comparison Test Report - Soils

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 03

Meas. U Th Ra FMPC*
X Y D1 D2 Mix  Type pCilg _pCilg _pCilg Remark TCN Exc Res.
1004 7758 2.7 29 S B! 9.5 25 0.8 0.0 594 C
97.0 756.0 0.0 01 S RG 3.59 2.1 0.9 -0.1 1942 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

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

Survey Unit 03

Meas. U Th Ra FMPC
X Y D1 D2 Mix  Type pCi/g__ pCilg  pCi/g Remark TCN Ex¢ Res.
80.0 770.0 0.0 01 S CH 1.1 2.8 0.7 -0.1 495
97.0 763.0 0.0 01 S RG 2.82 22 1.0 -0.1 1927
69.0 770.0 0.1 05 S BI 213 2.4 0.8 -0.1 1909
126.0 756.0 0.0 01 S RG 2.89 2.2 0.8 -0.1 1948
119.0 763.0 0.0 01 8 RG 2.88 2.3 0.8 -0.1 1932
69.0 770.0 0.0 0.1 S RG 2.96 22 0.8 0.1 1908
104.0 763.0 0.0 01 § RG 1.96 2.2 0.8 -0.1 1930
133.0 763.0 0.0 01 S RG 2.78 2.3 0.8 -0.1 1934
126.0 770.0 0.0 01 § RG 2.31 2.3 0.8 -0.1 1918
119.0 756.0 0.0 01 S RG 246 2.1 0.9 -0.1 1947
83.0 756.0 0.0 01 S RG 2.53 2.2 0.8 -0.1 1938
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 — Tab 2
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Threshold Comparison Test Report - Soils

Meas. U Th Ra FMPC*
X Y D1 D2 Mtx _ Type pCi/g _pCi/g  pCi/g Remark TCN __Exc_Res.

126.0 763.0 0.0 01 S RG 2.15 2.3 0.7 -0.1 1933
62.0 763.0 0.5 10 S Bl 2.09 2.1 0.8 0.1 1922
133.0 756.0 0.0 01 S CH 3.46 2.2 0.8 -0.1 1949
69.0 770.0 0.5 10 S B! 2.36 2.2 0.8 -0.1 1910
97.0 763.0 0.1 05 S Bi 2.81 2.1 0.8 -0.1 1928
76.0 770.0 0.0 01 S RG 2.6 2.1 0.8 -0.1 1911
76.0 756.0 0.0 01 S RG 2.61 2.2 0.8 0.1 1937
119.0 770.0 0.0 01 S8 RG 2.48 2.2 0.7 -0.2 1917
90.0 756.0 0.0 01 S RG 2.61 2.2 0.8 -0.2 1939
90.0 756.0 0.1 0.5 S Bl 2.59 21 0.8 -0.2 1940
69.0 763.0 0.0 01 S RG 2.38 21 0.8 -0.2 1923
112.0 756.0 0.0 01 S RG 2.58 2.2 0.7 -0.2 1944
69.0 756.0 0.0 01 S RG 2.99 2.0 0.8 -0.2 1936
62.0 756.0 0.0 01 S8 RG 1.9 2.1 0.8 -0.2 1935
62.0 770.0 0.0 01 S RG 2.81 2.0 0.8 -0.2 1907
112.0 756.0 0.1 05 S Bi 2.6 2.1 0.8 -0.2 1945
104.0 756.0 0.0 01 S RG 2.57 2.1 0.8 -0.2 1943
97.0 763.0 0.5 10 S BI 2.71 2.0 0.8 -0.2 1929
. ) 90.0 756.0 0.5 10 S Bl 2.72 2.0 0.8 -0.2 1941
N 62.0 7863.0 0.0 01 S RG 3.25 21 0.7 -0.2 1920
133.0 7700 0.0 01 S RG 3.2 21 0.7 -0.2 1919
76.0 763.0 0.0 01 S RG 3.01 1.9 0.8 -0.2 1924
112.0 763.0 0.0 01 8 RG 2.65 2.1 0.7 0.2 1931
1120 756.0 0.5 1.0 S Bl 26 2.0 0.8 0.2 1946
112.0 7700 0.0 01 S PG 1.89 2.0 0.7 0.2 1916
62.0 763.0 0.1 05 S Bl 2.93 2.0 0.7 -0.2 1921
97.0 770.0 0.0 0.1 S PG 1.97 2.0 0.7 -0.2 1914
83.0 770.0 0.0 01 S RG 2.86 1.9 0.7 -0.2 1912
80.0 763.0 0.0 01 S RG 2.66 1.9 0.7 -0.2 19026
83.0 763.0 0.0 01 S RG 2.95 1.7 0.7 -0.2 1925
90.0 770.0 0.0 01 S PG 1.63 1.9 0.6 -0.3 1913
104.0 770.0 0.0 01 S PG 1.97 1.8 0.6 -0.3 1915

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

— Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 — Tab 2

A-3-30



KERR-MCGEE TECHNICAL CENTER

A
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils
Summary of Background Data and Thresholds Used in this Analysis
Measurement BK DCGL: 2280 EMC: 6840 Nuclides U
Matrices S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (1d) (Tc)
S (pCig) (pCilg) (pCilg) (wCig) (pCilg)
] 291 1.76 0.90 3.56 231.56 687.56
Th 291 2.29 0.26 2.81 230.81 686.81
Ra 291 0.64 0.1 0.86 228.86 684.86
FMPC 291 0.62 0.05
~— Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
APPENDIX 3 — Tab 2
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Threshold Comparison Test Report - Soils
STATISTICAL TEST
Run Date: 7/1/2003 1:25:17 AM
Survey Unit 03 Class 1
Selected Test: WILCOXON RANK SUM TEST
Test Result: Pass
Thresholds:
EMC 684.0 DCGL 228.0 Nuclide U
DATA SUMMARY
291 Background Points 32 Survey points processed
L
Wr = 51798 Wc 47967

#++x4x The survey unit has passed the WILCOXON RANK SUM TEST ******

~/ Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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Threshold Comparison Test Report - Soils

Run Date Monday, June 30, 2003

Survey Unit : 04 Class: 2 Data Points: FMPC  Grid Type: R Spacing: 18 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N S E W (sq. m) Remarks

800. 755. 60.1 500 454
800. 755. 150. 140. 450
800. 780. 260. 150. 2200
755. 745. 150. 50.0 1000
700. 690. 288. 270. 179
710. 700. 280. 270. g9
750. 720. 280. 260. 600
780. 720. 260. 250. 600
700. 660. 110. 100. 401
670. 660. 140. 110. 300
680. 670. 218. 130. 880
700. 690. 120. 110. 101
710. 700. 200. 120. 800
720. 710. 280. 190. 900
800. 780. 500 0.0 1000
690. 680. 288, 243 450
700.  690. 130. 120. 100

Total 10514

INITIALIZATION DATA

Measurement Types Selected:

Date Range:

*** Report does not include Remediated data points

RG, PR, PG, Bl, CH
All

*hh

Thresholds:

EMC: 3.0 DCGLw 1.0 Nuclides FMPC
SURVEY UNIT TEST STATUS
Test Performed Status Mix FMPC
Min/Max Pass Maximum Survey value S 1.2
Background Fail Minimum Background _ S$ 0.3
DCGLw Pass Difference 0.9
DCGLavg Pass
EMC Pass Average Activity  -0.1 FMPC
Wilcoxon Rank Sum Pass
Sign Test for Paired Data: N/A

Kerr-McGee Technical Center
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils

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 04

Meas. V) Th Ra FMPC*
X Y D1 D2 Mix  Type pCilg pCilg pCilg Remark TCN Exc Res.
2240 7120 0.0 01 S Bl 13.0 16 2.9 04 NRC- 2287 C
225.0 712.0 0.0 01 S BI 5.83 1.7 2.1 0.2 NRC- 2295 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

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

Survey Unit 04

Meas. ] Th Ra FMPC*
X Y D1 D2

=
=3
=
i
®

pCilg pCilg pCi/g Remark TCN Exc Res.

147.0 7820 0.0 01 S CH 26 27 0.9 0.0 520
2240 7120 04 05 § Bl 5.79 1.9 1.3 0.0 NRC- 2202
146.0 7860 0.0 01 8 CH 2.1 28 0.7 -0.1 519

60.0 798.0 0.0 01 S CH 27 28 0.6 -0.1 497
100.0 7000 0.0 01 $§ CH 1 2.8 0.5 -0.1 492
1000 6600 0.0 01 8§ CH 1 26 0.6 -0.1 493
2240 7120 05 10 S8 BI 2.58 21 09 -0.1 NRC- 2293

420 7880 0.5 1.0 § Bl 3 22 0.8 -0.1 859
166.0 788.0 0.0 01 8§ RG 2.05 22 0.8 -0.1 862

950 7530 00 01 S RG 2.2 23 0.7 -0.1 845
130.0 753.0 0.0 01 8 RG 1.89 23 0.7 -0.1 847

Kerr-McGee Technical Center
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Meas. U Th Ra FMPC*

X Y D1 D2 Mtx _ Type pCilg pCilg  pCi/g Remark TCN__Exc Res.
148.0 753.0 0.0 0.1 S RG 2.24 2.3 0.7 -0.1 848
201.0 718.0 0.0 01 8 RG 1.89 23 0.7 -0.1 835

42.0 788.0 0.1 05 S BI 2.08 21 0.8 -0.2 858
223.0 7120 0.0 01 S8 B! 4.81 1.8 0.9 0.2 NRC- 2297
60.0 753.0 0.0 01 S RG 25 21 0.8 -0.2 843
599 771.0 0.0 01 S RG 2.93 21 0.8 -0.2 850
113.0 753.0 0.0 01 S RG 2.35 22 0.7 -0.2 846
148.0 771.0 0.0 01 S RG 1.87 23 0.7 0.2 853
219.0 7180 0.0 01 S RG 2.34 21 0.7 -0.2 836
77.0 753.0 0.0 01 S RG 2.95 21 0.7 -0.2 844
58.9 771.0 0.5 1.0 § Bl 273 20 0.8 -0.2 852

254.0 682.0 0.1 05 S Bl 2.15 20 0.8 -0.2 827
148.0 7000 0.0 01 S RG 2.99 21 0.8 -0.2 831
240.0 718.0 0.0 01 S RG 2.51 2.0 0.8 -0.2 837
2540 6820 0.0 01 S RG 2.24 21 0.7 -0.2 826
130.0 700.0 0.0 0.1 S RG 2.96 20 0.7 -0.2 830
60.0 788.0 0.0 0.1 S RG 2.45 2.0 0.7 -0.2 860
42.0 788.0 0.0 01 S RG 271 20 0.7 -0.2 857
254.0 753.0 0.0 0.1 8 RG 243 20 0.7 -0.2 849
254.0 788.0 0.0 01 S RG 2.23 20 0.7 -0.2 867
59.9 7710 0.1 05 S Bl 2.27 2.1 0.7 -0.2 851

v 130.0 665.0 0.0 01 S RG 2.82 18 0.8 -0.2 825
113.0 665.0 0.0 01 S RG 1.94 2.0 0.7 -0.2 824

2540 7180 0.0 01 S RG 267 1.9 0.7 -0.2 838
254.0 682.0 0.5 10 S Bi 226 20 0.6 -0.2 828
2720 735.0 0.5 10 S Bl 2,58 2.0 0.6 -0.2 842
236.0 788.0 0.0 01 S RG 1.69 2.0 0.6 -0.2 866
2540 7710 0.0 01 S RG 2.66 1.9 0.6 0.2 854
183.0 700.0 0.0 01 S RG 2.61 1.8 0.7 -0.3 833
2240 713.0 0.0 01 S B! 2.99 1.9 0.6 -0.3 NRC- 2294
1480 788.0 0.0 01 S RG 2,81 1.6 0.8 -0.3 861
2720 735.0 0.1 05 S Bl 2.05 1.8 07 -0.3 841
183.0 788.0 0.0 01 S RG 212 19 0.6 -0.3 863

7.0 788.0 0.0 01 S RG 3.09 17 0.6 -0.3 855
166.0 700.0 0.0 01 S RG 2.59 17 0.7 -0.3 832

2240 7110 0.0 0.1 S Bl 3.37 1.4 0.8 0.3 NRC- 2296
240 788.0 0.0 01 S RG 1.78 1.7 0.6 -0.3 856
272.0 7350 0.0 01 S RG 21 1.7 0.5 -03 840
200.0 788.0 0.0 01 S RG 1.94 16 0.4 -04 864
272.0 6820 0.0 01 S Bl 1.41 14 0.5 -0.4 Asphait 829
219.0 788.0 0.0 01 S RG 249 15 04 04 865
272.0 6820 0.0 01 S8 RG 0.79 0.3 0.3 -0.6 Asphalt 2003
272.0 700.0 0.0 01 S Bl 0.31 0.2 03 -0.7 Asphait 834
2720 718.0 0.0 01 S Bi 0.15 0.1 0.3 -0.7 Asphalt 839
269.0 718.0 0.0 01 S Bi 0.61 0.1 0.3 -0.7 Asphalt 2017
272.0 7000 0.0 01 S RG 0.23 0.1 0.3 -0.7 Asphalt 2007

* All concentrations shown include background. FMPC is calculated net of Background Threshold.
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Threshold Comparison Test Report - Soils

Summary of Background Data and Thresholds Used in this Analysis

Measurement BK DCGL: 1.0 EMC: 30 Nuclides FMPC
Matrices S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (Td) (Tc)
(pCi’g) (pCifg) (pCi’g) (pCi’g) (pCi’g)
U 291 1.76 0.90 3.56 4.56 6.56
Th 291 2.29 0.26 2.81 3.81 5.81
Ra 291 0.64 0.1 0.86 1.86 3.86
FMPC 291 0.62 0.05
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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Threshold Comparison Test Report - Soils
STATISTICAL TEST
Run Date: 7/1/2003 1:33:02 AM
Survey Unit 04 Class 2
Selected Test: WILCOXON RANK SUM TEST
Test Pass
Thresholds:
EMC 3.0 DCGL 1.0 Nuclide FMPC
DATA SUMMARY
\— 291 Background Points 35 Survey points processed
Wr = 52671 Wc 48445

wkxk The survey unit has passed the WILCOXON RANK SUM TEST ******
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Run Date Monday, June 30, 2003

Survey Unit 05 Class: 1 Data Points FMPC Grid Type R Spacing 8 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N S E W (sq. m) Remarks
680. 670. 130. 110. 400
700. 680. 200. 130. 1400
Total 1800

INITIALIZATION DATA

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

Date Range: All
*** Report does not include Remediated data points

(223

Thresholds:

EMC: 3.0 OCGLw 1.0 Nuclides FMPC
SURVEY UNIT TEST STATUS
Test Performed Status Mtx FMPC
Min/Max Pass Maximum Survey Value S 1.0
Background Fail Minimum Background S 0.3
DCGLw Pass Difference 0.7
DCGLavg Pass
EMC Pass

Average Activity 0.0 FMPC

Wilcoxon Rank Sum Pass

Sign Test for Paired Data: N/A

Kerr-McGee Technical Center
Final Status Survey Report

Outdoor Survey Units
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Threshold Comparison Test Report - Soils

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 05

Meas. U Th Ra FMPC*
X Y D1 D2 Mix _ Type pCilg pCilg pCilg Remark TCN Exc Res.
151.0 697.0 0.0 01 S CH 10.2 3.1 1.2 0.2 501 C

* All concentrations shown inciude background. FMPC is calculated net of Background Threshold.

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

Survey Unit 05

Meas. U Th Ra FMPC*
X Y D1 D2 Mtx__ Type pCilg pCi/g pCilg Remark TCN__Exc Res.
147.0 696.0 0.0 01 S CH 1.1 2.7 0.9 0.0 503
140.0 680.0 0.0 01 S CH 1.2 27 0.7 -0.1 494
147.0 696.0 0.1 1.0 8 CH 0.3 2.8 0.6 0.1 504
149.0 696.0 0.1 10 S CH 2.2 2.6 0.7 0.1 506
149.0 696.0 0.0 01 S CH 1.6 2.6 0.7 0.1 505
151.0 698.0 0.0 01 S RG 2.8 2.2 0.8 0.1 902
144.0 698.0 0.1 05 S Bl 2.55 21 0.8 0.1 900
151.0 697.0 0.1 10 S CH 2 25 0.6 0.1 502
137.0 698.0 0.0 0.1 8 RG 243 2.1 0.8 0.1 898
159.0 698.0 0.0 0.1 S RG 2.66 21 0.8 0.1 903
137.0 691.0 0.0 01 8§ RG 2.85 21 0.8 0.2 887
144.0 691.0 0.0 01 S RG 248 1.9 0.9 0.2 888
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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*

Meas. U Th Ra FMPC*

X Y D1 D2 Mbtx_ Type pCi/lg _pCilg pCilg Remark TCN __Exc Res.
1220 6830 00 01 S RG 2.5 21 0.8 -0.2 874
155.0 692.0 0.0 0.1 S Bl 4.49 1.8 0.2 -0.2 914
1440 698.0 0.0 01 S RG 3.1 2.1 0.8 -0.2 899
129.0 683.0 0.0 01 8§ RG 3.08 2.0 0.8 -0.2 875
166.0 691.0 0.0 01 S RG 2.48 2.1 0.8 -0.2 893
151.0 681.0 0.0 01 S RG 3.67 2.1 0.7 -0.2 891
144.0 683.0 0.0 0.1 S RG 2.71 2.1 0.7 -0.2 879
137.0 683.0 0.0 014 S RG 2.87 241 0.7 -0.2 878
151.0 683.0 0.0 01 S RG 2.82 2.1 0.7 -0.2 880
164.0 694.0 0.1 05 S Bl 2.24 24 0.8 -0.2 920
128.0 676.0 0.0 01 S RG 2.85 2.0 0.8 -0.2 872
159.0 683.0 0.0 01 S RG 2.47 2.0 0.8 -0.2 881
122.0 676.0 0.0 01 S RG 2.15 21 0.7 -0.2 869
158.0 691.0 0.0 01 S RG 2.35 2.0 0.8 -0.2 892
115.0 683.0 0.0 01 S RG 293 2.0 0.7 -0.2 873
155.0 692.0 0.1 05 S Bl 2.5 1.9 0.8 -0.2 915
115.0 676.0 0.0 01 S RG 2.91 2.0 0.8 -0.2 868
148.0 692.0 0.0 01 S B! 3.34 2.0 0.7 -0.2 909
144.0 691.0 0.1 05 S Bl 3.01 2.0 0.7 -0.2 889
148.0 692.0 0.1 05 S Bl 3.1 2.0 0.7 -0.2 910
164.0 694.0 0.0 01 S Bl 2.63 1.9 0.8 -0.2 919
166.0 683.0 0.0 01 S RG 3.02 2.0 0.7 -0.2 882
166.0 698.0 0.0 01 S RG 2.68 2.0 0.7 -0.2 904
164.0 694.0 1.0 15 S Bl 2.7 2.1 0.7 -0.2 922
174.0 698.0 0.0 01 S RG 2.69 1.9 0.8 -0.2 905
155.0 6920 05 10 § Bl 3.22 1.9 0.7 -0.2 916
188.0 6980 0.0 0.1 S RG 2.45 1.9 0.7 -0.2 Q07
188.0 691.0 0.0 0.1 S RG 2.52 1.9 0.7 -0.2 896
155.0 692.0 1.0 15 § BI 2.71 1.9 0.7 -0.2 917
1810 698.0 0.0 0.1 S RG 2.36 1.8 0.7 -0.2 906
164.0 694.0 0.5 10 S Bi 2.37 20 0.6 -0.2 921
148.0 692.0 1.0 15 8 BI 2.71 1.9 0.7 -0.2 912
122.0 676.0 0.5 10 S Bl 2.5 1.8 0.7 0.2 871
155.0 692.0 15 20 S Bi 4.03 1.8 0.7 -0.2 918
1290 683.0 0.1 05 S Bi 25 2.0 0.6 -0.2 876
148.0 5920 1.5 20 S BI 2.48 1.9 0.6 -0.2 913
174.0 691.0 0.0 01 S RG 26 1.8 0.7 -0.3 894
144.0 691.0 0.5 10 § Bl 3.02 1.9 0.6 -0.3 890
196.0 691.0 0.0 01 S RG 2.94 1.8 0.7 -0.3 897
181.0 691.0 0.0 01 S RG 2.48 1.9 0.6 -0.3 895
174.0 683.0 0.0 0.1 S RG 2.85 1.9 0.6 -0.3 883
148.0 692.0 0.5 10 § Bl 2.38 20 05 -0.3 911
196.0 698.0 0.0 01 S RG 27 1.8 0.6 -0.3 908
1440 6980 05 1.0 S Bi 2.23 1.9 0.6 -0.3 901
188.0 6830 0.0 01 S RG 2.53 18 0.6 -0.3 885
181.0 683.0 0.0 01 S RG 272 1.8 0.6 -0.3 884
122.0 676.0 0.1 05 S Bl 2.3 1.9 0.6 -0.3 870
196.0 683.0 0.0 01 S RG 2.34 1.8 0.6 -0.3 886
1290.0 683.0 0.5 1.0 S Bi 1.76 20 0.5 -0.3 877
164.0 694.0 1.5 20 S BI 248 1.9 0.5 -0.3 923

All concentrations shown include background. FMPC is calculated net of Background Threshold.
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Summary of Background Data and Thresholds Used in this Analysis
Measurement BK DCGL: 1.0 EMC: 30 Nuclides  FMPC
Matrices s
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (Td) (Tc)
(pCilg) (rCirg) wCi/g) (pCi’g) (pCig)
u 2N 1.76 0.90 3.56 4.56 6.56
Th 291 2.29 0.26 2.81 3.81 5.81
Ra 291 0.64 0.1 0.86 1.86 3.86
s FMPC 291 0.62 0.05
N~ Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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STATISTICAL TEST
Run Date: 7/1/2003 1:33:35 AM
Survey Unit 05 Class 1
Selected Test: WILCOXON RANK SUM TEST
Test Pass
Thresholds:
EMC 3.0 DCGL 1.0 Nuclide FMPC

DATA SUMMARY

291 Background Points 33 Survey points processed
Wr = 52089 Wc 48128

****:*x* The survey unit has passed the WILCOXON RANK SUM TEST ******
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Run Date Monday, June 30, 2003

Survey Unit 06 Class: 1 Data Points FMPC Grid Type R Spacing 7 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N S8 E w (sg. m) Remarks

710. 680. 218. 200. 540
710. 697. 243. 218 325
710.  690. 270. 243, 542

Total 1407

INITIALIZATION DATA

L
Measurement Types Selected: RG, PR, PG, Bl, CH
Date Range: All
*** Report does not include Remediated data points *™**
Thresholds:
EMC: 3.0 DCGLw 1.0 Nuclides FMPC
SURVEY UNIT TEST STATUS
Test Performed Status Mix FMPC
Min/Max Fail Maximum Survey Value S 14
Background Fail Minimum Background S 0.3
DCGLw Pass Difference 1.1
DCGLavg Pass
EMC Pass
Average Activity -0.1 FMPC
Wilcoxon Rank Sum Pass

Sign Test for Paired Data: N/A

~ Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 - Tab 5
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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 0B

Meas. U Th Ra FMPC*
X Y D1 D2 Mtx _ Type pCilg pCilg pCi/g Remark TCN__Exc_Res,.
219.5 697.0 0.0 01 S Bl 6.7 1.7 3.8 0.6 Hot Spots 2528 C
220.0 697.0 0.0 01 S Bl 7.85 2.0 2.0 0.2 Hot Spots 2361 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

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

Survey Unit 06

Meas. U Th Ra FMPC*
X Y D1 D2 Mix_ Type pCi/g _pCilg _pCilg Remark TCN__Exc Res.
217.0 6970 0.0 01 S Bi 4.05 1.9 14 0.0 Hot Spots - 2358
211.0 698.0 0.0 01 S RG 3.88 2.0 1.3 0.0 938
220.2 698.0 0.2 03 S PR 2.99 1.9 1.1 -0.1 NRC- 2491
220.2 698.0 0.2 0.3 S PR 2.65 18 1.1 -0.1 2484
220.0 699.0 0.0 0.1 S Bl 2.68 1.9 1.0 -0.1 951
213.0 700.0 0.2 03 S PR 2.58 20 0.8 -0.2 2486
204.0 704.0 0.0 01 8§ RG 3.01 241 0.8 0.2 956
257.0 691.0 0.0 01 S RG 215 1.9 0.9 -0.2 934
257.0 698.0 0.0 01 S RG 1.87 2.0 0.8 -0.2 944
204.0 6850 0.5 10 S BI 15 2.1 0.8 -0.2 926
204.0 698.0 0.0 0.1 S RG 2.22 2.0 0.8 -0.2 937
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3-Tab §
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Meas. U Th Ra FMPC*

X Y D1 D2 Mtx__ Type pCilg _ pCilg  pCilg Remark TCN _Exc Res.
237.0 7040 0.0 061 S RG 1.95 2.1 0.7 -0.2 963
250.0 698.0 0.0 01 S RG 2.32 21 0.7 -0.2 943
250.0 704.0 0.0 0.1 8 RG 2.61 2.1 0.7 -0.2 965
213.0 698.0 0.0 01 S8 BI 245 1.9 0.8 -0.2 SDR-0005 2301
211.0 704.0 0.0 01 8§ RG 2.98 20 0.8 -0.2 959
215.0 699.0 0.0 01 8 Bl 2.64 2.0 0.8 -0.2 Hot Spots - 2352
2150 691.0 0.0 01 S RG 2.72 2.0 0.8 -0.2 931
224.0 704.0 0.0 01 S RG 2.73 2.0 0.8 -0.2 961
263.0 691.0 0.0 01 S RG 2.69 19 0.8 -0.2 935
257.0 704.0 0.0 0.1 S RG 2.97 21 0.7 -0.2 966
250.0 691.0 0.0 01 S RG 2.59 2.0 0.7 -0.2 933
2180 698.0 0.0 01 S Bl 4 1.8 0.8 -0.2 Hot Spots - 2359
263.0 704.0 0.1 05 S Bl 24 2.0 0.8 -0.2 968
2440 6910 0.0 01 8§ RG 2.1 2.0 0.7 0.2 932
217.0 698.0 0.5 10 S Bl 2.78 22 0.5 -0.2 Hot Spots - 2356
244.0 7040 0.0 0.1 8 RG 2.44 2.0 0.7 0.2 964
263.0 698.0 0.0 01 § RG 3 19 0.7 -0.2 947
257.0 698.0 0.1 05 S Bl 2.76 2.0 0.7 -0.2 945
263.0 704.0 0.0 01 S RG 2.39 2.0 0.7 -0.2 967
2140 698.0 0.0 01 S Bl 2.95 1.9 0.7 -0.2 SDR-0005 2304
2183 698.6 0.3 05 S PR 3.6 18 0.8 -0.2 2483
230.0 704.0 0.0 01 S RG 2.36 19 0.7 -0.2 962
212.0 699.0 0.0 0.1 S Bl 2.53 1.8 0.8 -0.2 SDR-0005 2299
212.0 698.0 0.0 01 8 Bl 2.29 21 0.6 -0.2 SDR-0005 2298
230.0 698.0 0.0 01 S RG 2.7 1.9 0.7 -0.2 941
204.0 704.0 0.5 10 S Bi 2.29 20 0.6 -0.2 958
213.9 699.0 1.0 11 S PR 3.4 19 . 07 -0.2 NRC- 2490
212.0 700.0 0.0 01 S BI 2.69 20 0.6 -0.2 SDR-0005 2300
204.0 685.0 0.0 0.1 S RG 1.87 2.0 0.6 -0.2 924
217.0 698.0 0.3 05 S PG 3.33 20 0.6 -0.2 2510
217.0 7040 0.0 01 S RG 2.57 1.9 0.7 -0.2 960
2147 6998.0 0.0 01 S PR 2.74 1.9 0.7 -0.2 2481
2240 698.0 0.0 01 S RG 2.39 1.8 0.8 -0.2 940
204.0 704.0 0.1 05 S Bl 224 2.0 0.6 -0.2 957
213.9 699.0 1.0 11 8§ PR 2.67 1.9 0.6 -0.2 2480
213.0 699.0 0.2 03 S PR 2.39 1.9 0.6 -0.2 2485
244.0 698.0 0.0 01 S RG 2.58 20 0.6 -0.2 942
211.0 691.0 0.0 0.1 S RG 2.73 1.9 0.6 -0.2 930
215.0 685.0 0.0 01 S RG 2.33 19 0.6 -0.2 928
263.0 7040 0.5 10 S Bl 29 1.9 0.6 -0.3 969
211.0 685.0 0.0 01 S RG 1.89 1.8 0.6 0.3 927
257.0 698.0 0.5 10 S Bl 22 2.0 0.5 -0.3 946
204.0 6910 0.0 01 S RG 1.06 1.8 0.6 -0.3 929
214.0 699.0 1.0 11 S PR 2.32 1.9 0.6 -0.3 2487
204.0 685.0 0.1 05 8§ Bl 243 19 0.5 -0.3 925
216.7 697.2 0.0 01 8 PR 317 1.8 0.6 -0.3 2482
217.0 6980 0.3 05 8§ PR 214 1.8 0.6 -0.3 2488
220.0 699.0 0.5 10 S Bi 2.62 1.2 0.5 -0.4 953
220.0 699.0 0.1 05 S BI 1.68 1.0 0.4 -0.5 952
270.0 704.0 0.0 01 S Bl 0.66 0.2 0.3 -0.7 Asphait 970
269.0 698.0 0.0 01 S RG 0 0.3 0.2 -0.7 Asphalt 2006
270.0 698.0 0.0 01 S Bl 0.5 0.2 0.3 -0.7 Asphait 948
269.0 704.0 0.0 01 S RG 0.29 0.2 0.2 -0.7 Asphalt 2009
270.0 691.0 0.0 01 S Bi 0.49 0.2 0.2 -0.7 Asphalt 936
269.0 691.0 0.0 01 S8 RG 0.46 0. 0.3 -0.7 Asphalt 2004

* All concentrations shown include

background. FMPC is calculated net of Background Threshold.
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Summary of Background Data and Thresholds Used in this Analysis

Measurement BK DCGL: 1.0 EMC: 30 Nuclides FMPC
Matrices S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold Threshold
Points (Thk) (Td) (Tc)
wCil)  (pCilg) wCilp) (Cilg) (vCilg)
u 291 1.76 0.90 3.56 4.56 6.56
Th 291 2.29 0.26 2.81 3.81 5.81
Ra 291 0.64 0.11 0.86 1.86 3.86
FMPC 291 0.62 0.05
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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STATISTICAL TEST

Run Date: 7/1/2003 1:35:40 AM

Survey Unit 06 Class 1

Selected Test: WILCOXON RANK SUM TEST

Test Pass

Thresholds:

EMC 3.0 DCGL 1.0 Nuclide FMPC

DATA SUMMARY
S 291 Background Points 32 Survey points processed

Wr= 51798 Wc 47087

***x+* The survey unit has passed the WILCOXON RANK SUM TEST ******

N Kerr-McGee Technical Center Revision 0

Final Status Survey Report September 2003
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Run Date Monday, June 30, 2003

Survey Unit 07 Class: 1 Data Points U Grid Type R Spacing 7 m.
SURVEY UNIT TABLE

Surface Area
Borders Included
N S E W (sq. m) Remarks
800. 750. 290. 260. 1505
Total 1505
INITIALIZATION DATA
Measurement Types Selected: RG, PR, PG, BI, CH
~ Date Range: All '
*** Report does not include Remediated data points ***
Thresholds:
EMC: 684.0 DCGLw 228.0 Nuclides U

SURVEY UNIT TEST STATUS
Test Performed Status Mtx {pCi/g)

Min/Max Pass Maximum Survey Value S 3.8

Background Fail Minimum Background S 0.0

DCGLw Pass Difference 3.8

DCGLavg Pass

EMC Pass

Average Activity 2.3 (pCi/g)

Wilcoxon Rank Sum Pass

Sign Test for Paired Data: N/A

~ Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 — Tab 6
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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 07

Meas. ) Th Ra FMPC*
X Y D1 D2 Mtx  Type  pCilg pCilg pCifg Remark TCN__Exc_ Res.
283.0 778.0 0.0 0.1 8 RG 38 22 0.6 -0.2 998 C
283.0 771.0 0.0 01 S RG 3.67 20 0.7 -0.2 993 C
283.0 764.0 0.0 0.1 S RG 3.62 1.9 0.7 -0.2 986 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

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

Survey Unit 07

Meas. U Th Ra FMPC*
X Y D1 D2 Mbx  Type pCilg pCilg _ pCi/g Remark TCN __Exc Res.
2740 786.0 1.0 15 8§ Bl 3 2.0 1.1 -0.1 1015
273.0 789.0 0.5 10 8 Bl 3.08 2.0 1.1 -0.1 1019
269.0 784.0 0.1 05 S Bi 2.23 2.2 0.9 -0.1 1002
273.0 789.0 0.2 03 8§ PR 1.97 2.2 0.9 -0.1 2461
273.0 789.0 1.5 20 S Bl 2.02 2.1 0.9 -0.1 1021
2900 784.0 0.0 0.1 8 RG 242 2.0 0.9 -0.2 1006
276.0 784.0 0.2 03 S PG 2.91 2.1 0.8 -0.2 2511
275.0 785.0 0.5 10 S Bl 2.52 2.0 0.8 -0.2 1009
290.0 757.0 0.0 01 S RG 2.64 2.1 0.8 -0.2 982
263.0 784.0 0.0 01 8 RG 2.16 2.0 0.8 -0.2 1000
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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Meas. U Th Ra FMPC*
X Y D1 D2 Mix  Type pCilg pCilg _pCilg Remark TCN _Exc_Res.
276.0 796.0 0.0 0.1 S RG 3.1 2.1 0.8 0.2 1029
275.0 787.0 0.2 03 § PR 2.51 2.0 0.8 -0.2 2462
275.0 787.0 0.5 10 S Bl 273 2.2 0.7 -0.2 Hot Spots - 2346
274.0 786.0 0.5 1.0 S Bl 2.61 21 0.8 -0.2 1014
263.0 778.0 0.0 01 S RG 3.51 2.0 0.8 -0.2 995
290.0 796.0 0.0 01 § RG 2.61 1.9 0.9 0.2 1033
273.0 789.0 1.0 15 S BI 2.4 2.2 0.7 -0.2 1020
283.0 796.0 0.0 01 S RG 2,79 2.4 0.7 -0.2 1032
269.0 784.0 0.5 10 S Bi 2.53 21 0.7 -0.2 1003
283.0 784.0 0.0 01 S RG 2.49 2.0 0.7 -0.2 1005
275.0 785.0 1.0 15 S Bl 232 2.0 0.7 -0.2 1010
275.0 785.0 1.5 20 § BI 1.33 2.3 0.6 -0.2 1011
269.0 784.0 0.0 01 S RG 24 2.0 0.7 -0.2 1001
290.0 771.0 0.0 01 S RG 3.32 2.0 0.7 -0.2 994
276.0 796.0 0.5 10 S B! 2.59 21 0.7 -0.2 1031
2740 786.0 1.5 20 S BI 212 241 0.6 -0.2 1016
276.0 796.0 0.1 05 S Bl 3.1 1.8 0.7 -0.2 1030
268.0 764.0 0.0 0.1 S RG 2.07 22 0.6 -0.2 984
269.0 796.0 0.0 01 S RG 2.26 21 0.6 -0.2 1028
290.0 764.0 0.0 01 S RG 26 2.0 0.7 -0.2 Q87
269.0 771.0 0.1 05 S Bl 3.15 20 0.6 -0.2 990
2710 787.0 0.0 01 S Bl 237 2.0 0.6 -0.2 SDR-0007 2330
. 2690 778.0 0.0 01 S RG 2.17 1.9 0.7 -0.2 996
~ 283.0 791.0 0.0 01 S RG 1.35 1.9 0.7 0.2 1025
269.0 7710 0.0 01 § RG 2.15 17 0.7 -0.2 989
271.0 789.0 0.0 0.1 S Bl 1.88 1.9 0.7 -0.2 SDR-0007 2331
263.0 796.0 0.0 01 8 RG 1.82 1.9 0.6 0.2 1027
283.0 757.0 0.0 01 S RG 3.3 1.7 0.7 -0.3 981
283.0 751.0 0.0 01 S RG 2.35 1.8 0.7 -0.3 974
276.0 757.0 0.1 05 8 Bl 1.67 1.9 0.6 0.3 979
269.0 757.0 0.0 0.1 S RG 2.21 1.8 0.6 -0.3 977
263.0 757.0 0.0 01 S RG 277 1.7 0.7 -0.3 976
2760 757.0 0.5 10 S Bl 2.71 1.8 0.6 -0.3 980
269.0 7710 0.5 10 S Bi 3N 1.9 0.5 -0.3 991
290.0 791.0 0.0 01 S RG 2.01 18 0.6 -0.3 ROADWAY 1026
2630 771.0 0.0 01 § RG 2,76 17 0.6 -0.3 988
269.0 7510 0.0 0t S RG 2.25 1.6 0.6 -0.3 972
290.0 751.0 0.0 01 S RG 3.05 16 0.6 -0.3 a75
263.0 764.0 0.0 01 S RG 3.06 1.8 0.5 -0.3 983
276.0 778.0 0.0 01 S RG 1.73 1.6 0.7 -0.3 ROADWAY 997
263.0 751.0 0.0 01 S RG 2.41 1.6 0.6 -0.3 971
2760 771.0 0.0 01 S RG 247 1.5 0.6 -0.3 ROADWAY 992
276.0 7910 0.0 04 S RG 1.77 1.5 0.6 -0.3 ROADWAY 1024
263.0 791.0 0.0 01 S RG 0.44 1.3 0.5 -0.4 ROADWAY 1022
276.0 764.0 0.0 0.1 8 RG 1.48 1.2 0.5 -0.4 ROADWAY 985
2750 791.0 0.0 01 S Bl 0.92 1.0 0.5 -0.5 SDR-0007 2338
269.0 791.0 0.0 01 S RG 1.01 1.0 0.5 -0.5 ROADWAY 1023
273.0 7910 0.0 01 S Bi 0.98 0.9 0.5 -0.5 SDR-0007 2335
276.0 757.0 0.0 01 S RG 0.58 0.8 0.4 -0.5 ROADWAY 978
271.0 7910 0.0 01 S Bl 0.54 0.5 0.5 -0.5 SDR-0007 2332
276.0 751.0 0.0 01 S RG 1.09 0. 0.4 -0.6 ROADWAY 973

* All concentrations shown include background. FMPC is calculated net of Background Threshold.
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KERR-MCGEE TECHNICAL CENTER

DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils
Summary of Background Data and Thresholds Used in this Analysis
Measurement BK DCGL: 2280 EMC: 6840 Nuclides U
Matrices S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (Td) (Tc)
(pCi’g) (pCirg) (pCirg) wCig) wCig)
U 291 1.76 0.90 3.56 231.56 687.56
Th 297 2.29 0.26 2.81 230.81 686.81
Ra 291 0.64 0.11 0.86 228.86 684.86
o, FMPC 291 0.62 0.05
N~ Kemr-McGee Technical Center Revision
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 - Tab 6
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils

STATISTICAL TEST
Run Date: 7/1/2003 1:36:46 AM
Survey Unit 07 Class 1
Selected Test: WILCOXON RANK SUM TEST
Test Pass
Thresholds:

EMC 684.0 DCGL 228.0 Nuclide
DATA SUMMARY

291 Background Points 39 Survey points processed

Wr = 53835 Wc 49081

*=***x+ Thg survey unit has passed the WILCOXON RANK SUM TEST ******

Kerr-McGee Technical Center
Final Status Survey Report
Outdoor Survey Units
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KERR-MCGEE TECHNICAL CENTER

N
Threshold Comparison Test Report - Soils
Run Date Monday, June 30, 2003
Survey Unit 08 Class: 1 Data Points FMPC Grid Type R Spacing 7 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N S8 E w (sq. m) Remarks
717. 700. 288. 280. 136
750. 717. 316. 280. 1188
Total 1324
INITIALIZATION DATA
o/
Measurement Types Selected: RG, PR, PG, BI, CH
Date Range: All
*** Report does not include Remediated data points ***
Thresholds:
EMC: 3.0 DCGLw 1.0 Nuclides FMPC
SURVEY UNIT TEST STATUS
Test Performed Status Mix FMPC
Min/Max Pass Maximum Survey Value S 0.6
Background Pass Minimum Background S 0.3
DCGLw Pass Difference 0.3
DCGLavg Pass
EMC Pass
Average Activity -0.4 FMPC
Wilcoxon Rank Sum Pass
Sign Test for Paired Data: N/A
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 -~ Tab 7
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils

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:
NONE

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

Survey Unit 08

Meas. U Th Ra FMPC*
X Y D1 D2 Mtx__ Type pCilg pCilg pCi/g Remark TCN _Exc_Res.
206.0 727.0 0.5 10 S Bl 2.09 21 0.7 -0.2 1090
296.0 727.0 0.1 05 8 Bl 2.46 1.9 0.7 -0.2 1089
283.0 708.0 0.5 1.0 S Bl 1.53 2.1 0.5 -0.2 Asphalt 1078
302.0 734.0 0.0 01 S RG 2.16 1.9 0.6 -0.2 1097
290.0 746.0 0.5 10 S Bl 1.76 2.0 0.6 -0.2 Asphait 1111
3090.0 740.0 0.5 10 S Bl 2.24 1.9 0.5 -0.3 1106
296.0 740.0 0.0 01 S RG 2.28 18 0.6 -0.3 1102
283.0 734.0 0.0 0.1 S RG 1.98 1.7 0.6 0.3 1094
296.0 727.0 0.0 01 S RG 2.37 15 0.7 -0.3 1088
283.0 727.0 0.0 01 S RG 2.1 1.7 0.6 -0.3 1086
3020 727.0 0.0 01 S RG 1.87 1.7 0.5 -0.3 1091
290.0 734.0 0.0 01 § RG 1.59 1.5 0.7 0.3 1095
290.0 721.0 0.0 01 S RG 2.29 16 0.5 -0.3 1081
296.0 721.0 0.0 01 S RG 2.04 1.5 4.6 -0.3 1082
302.0 740.0 0.0 01 S RG 2.1 1.5 0.5 -0.4 1103
290.0 727.0 0.0 01 S RG 2.68 1.5 0.5 -0.4 1087
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 —-Tab 7
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils

Meas. U Th Ra FMPC*

X Y D1 D2 Mtx  Type pCilg  pCilg  pCi/g Remark TCN _Exc Res.
280.0 740.0 0.0 01 S RG 2.35 1.4 0.6 -0.4 1101
302.0 721.0 0.0 01 S RG 1.67 15 0.5 -0.4 1083
283.0 708.0 0.1 05 S Bl 1.89 1.5 0.5 -0.4 Asphalt 1077
206.0 734.0 0.0 01 § RG 1.84 1.4 0.5 -0.4 1096
290.0 746.0 0.1 05 S Bl 0.77 1.0 0.5 -0.5 Asphalt 1110
309.0 740.0 0.1 05 S B! 1.14 0.9 0.3 -0.5 1105
283.0 702.0 0.0 01 S Bl 0 0.2 0.3 -0.7 Asphailt 1075
283.0 708.0 0.0 01 S BI 0.41 0.2 0.3 -0.7 Asphalt 1076
290.0 746.0 0.0 01 S Bl 0.36 0.3 0.2 -0.7 Asphalt 1109
315.0 740.0 0.0 01 S Bl 0.5 0.3 0.2 -0.7 Asphalt 1107
315.0 727.0 0.0 01 S BI 0.32 0.2 0.3 -0.7 Asphalt 1093
3000 746.0 0.0 01 S Bl 0 0.2 0.3 -0.7 Asphalt 1114
315.0 7460 0.0 01 S Bi 0.16 0.3 0.2 -0.7 Asphalt 1115
283.0 740.0 0.0 1 8 Bl 0.03 0.3 0.2 -0.7 Asphalt 1100
283.0 721.0 0.0 01 S B! 0.21 0.2 0.2 -0.7 Asphalt 1080
200.0 7460 0.0 01 S RG 0 0.2 0.2 -0.7 Asphalt 2051
302.0 746.0 0.0 01 S Bl 0.04 0.2 0.3 -0.7 Asphalt 1113
315.0 734.0 0.0 01 S BI 0.04 0.1 0.3 -0.7 Asphait 1099
309.0 740.0 0.0 01 S Bl 0.29 0.2 0.2 -0.7 Asphalt 1104
283.0 715.0 0.0 01 S Bl 0.16 0.3 0.2 -0.7 Asphalt 1079
308.0 721.0 0.0 01 S RG 0.09 0.2 0.2 -0.7 Asphalt 2021
309.0 721.0 0.0 01 S BI 0.11 0.2 0.3 -0.7 Asphalt 1084
315.0 721.0 0.0 0.1 S Bl 0.27 0.2 0.3 -0.7 Asphait 1085
309.0 727.0 0.0 01 S Bl 0.13 0.1 0.3 -0.7 Asphalit 1092
283.0 740.0 0.0 01 S RG 0.17 0.3 0.2 -0.7 Asphalt 2037
309.0 734.0 0.0 01 S BI 0.5 0.2 0.3 -0.7 Asphalt 1098
283.0 7020 0.0 01 S RG 0.09 0.2 0.2 -0.7 Asphalt 2008
283.0 746.0 0.0 01 S RG 0.04 0.1 0.3 -0.7 Asphalt 2050
204.0 746.0 0.0 0.1 S Bl 0.21 0.2 0.2 -0.7 Asphalt 1112
3150 7210 0.0 01 S RG 0.08 0.1 0.3 -0.7 Asphalt 2022
283.0 708.0 0.0 01 S8 RG 0.4 0.2 0.2 -0.7 Asphalt 2012
283.0 715.0 0.0 01 S RG 0.63 0.1 0.2 -0.7 Asphalt 2016
315.0 727.0 0.0 01 S RG 0.64 0.1 0.3 -0.7 Asphalt 2026
315.0 746.0 0.0 0.1 S RG 0.43 0.1 0.3 -0.7 Asphalt 2046
308.0 740.0 0.0 01 S RG 0.19 0.2 0.2 -0.7 Asphalt 2036
309.0 734.0 0.0 01 S RG 0.09 0.1 0.3 -0.7 Asphalt 2029
315.0 734.0 0.0 01 S RG 0.26 0.1 0.2 -0.7 Asphalt 2030
283.0 7210 0.0 01 S RG 0.26 0.2 0.2 -0.7 Asphait 2020
2040 7460 0.0 01 S RG 0.34 0.2 0.2 -0.7 Asphalt 2049
283.0 746.0 0.0 01 S Bl 0.69 0.1 0.2 -0.7 Asphalt 1108
315.0 740.0 0.0 01 S RG 0.24 0.1 0.2 -0.7 Asphalt 2035
300.0 727.0 0.0 01 S RG 0.5 0.1 0.2 -0.7 Asphalt 2025
309.0 746.0 0.0 01 S RG 04 0. 0.2 -0.7 Asphalt 2047
302.0 746.0 0.0 01 S RG 0.41 0.1 0.3 -0.7 Asphalt 2048

»

All concentrations shown include background. FMPC is calculated net of Background Threshold.

Kerr-McGee Technical Center Revision 0
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Soils

Summary of Background Data and Thresholds Used in this Analysis

Measurement BK DCGL: 1.0 EMC: 30 Nuclides FMPC
Matrices S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (Td) (Tc)
(Cig) (pCi/g) (rCi’g) (pCi/g) (pCirg)
U 291 1.76 0.90 3.56 4.56 6.56
Th 29 2.29 0.26 2.81 3.81 5.81
Ra 291 0.64 0.1 0.86 1.86 3.86
FMPC 291 0.62 0.05
Kerr-McGee Technical Center Revision 0
September 2003

Final Status Survey Report
Outdoor Survey Units

A-3-56
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils

STATISTICAL TEST
Run Date: 7/1/2003 1:38:01 AM
Survey Unit 08 Class 1
Selected Test: WILCOXON RANK SUM TEST
Test Pass
Thresholds:
EMC 3.0 DCGL 1.0 Nuclide FMPC

DATA SUMMARY

291 Background Points 33 Survey points processed
Wr = 52089 Wc 48126

wexxx The survey unit has passed the WILCOXON RANK SUM TEST ******

Kerr-McGee Technical Center
Final Status Survey Report

Outdoor Survey Units
A-3-57
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KERR-MCGEE TECHNICAL CENTER

—
Threshold Comparison Test Report - Soils
Run Date Monday, June 30, 2003
Survey Unit 09 Class: 1 Data Points FMPC Grid Type R Spacing 6 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N 8§ E w _(sq.m) Remarks
718. 703. 358. 316. 630
750.  718. 340.  316. 768
Total 1398
INITIALIZATION DATA
A\
Measurement Types Selected: RG, PR, PG, BI, CH
Date Range: All
=** Report does not include Remediated data points ***
Thresholds:
EMC: 3.0 DCGLw 1.0 Nuclides FMPC
SURVEY UNIT TEST STATUS
Test Performed Status Mix FMPC
Min/Max Pass Maximum Survey Value S 0.6
Background Pass Minimum Background S 0.3
DCGLw Pass Difference 0.3
DCGLavg Pass
EMC Pass
Average Activity -0.3 FMPC
Wilcoxon Rank Sum Pass
Sign Test for Paired Data: N/A
A .
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 — Tab 8
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils
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:
NONE

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

Survey Unit 09

Meas. U Th Ra FMPC*
X Y D1 D2 Mtx__ Type pCilg pCilg pCilg Remark TCN Exc Res.
330.0 739.0 0.0 01 S RG 3.09 21 0.8 -0.2 1197
349.0 706.0 0.5 10 S Bi 2.36 21 0.7 -0.2 1171
336.0 726.0 0.0 01 S RG 2.44 1.8 0.9 -0.2 1188
336.0 739.0 0.0 01 S RG 2.73 2.0 0.7 0.2 1198
325.0 7240 0.0 10 S BI 2.53 19 0.7 -0.2 1968
343.0 706.0 0.0 0.1 § RG 3.25 2.0 0.7 -0.2 1168
3200 725.0 0.0 10 S Bi 1.38 2.1 0.6 -0.2 1969
336.0 732.0 0.5 10 S Bl 242 21 0.6 -0.2 1194
323.0 713.0 0.5 1.0 S Bl 2.03 21 0.6 -0.2 1175
349.0 706.0 0.1 05 S Bl 3.05 2.0 0.6 -0.2 1170
330.0 745.0 0.5 1.0 S Bl 1.62 2.0 0.7 -0.2 Asphait 1203
343.0 713.0 0.0 0.1 S RG 293 2.0 0.6 -0.2 1178
349.0 713.0 0.0 0.1 S RG 2.83 9 0.6 -0.2 1179
356.0 713.0 0.0 01 8 RG 2.89 1.8 0.7 -0.2 1180
330.0 7320 0.0 01 S RG 272 1.7 0.7 -0.2 1191
336.0 706.0 0.0 01 S RG 2.82 19 0.6 -0.2 1167
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 — Tab 8
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Soils

Meas. V) Th Ra FMPC*

X Y D1 D2 Mix  Type pCilg pCi/a _pCilg Remark TCN _Exc_Res.
3360 7320 0.1 05 S Bi 2.67 2.0 0.6 -0.2 1193
336.0 7320 0.0 01 S RG 3.23 1.6 0.8 -0.3 1192
330.0 745.0 0.1 05 S Bi 1.48 1.8 0.7 -0.3 Asphalt 1202
336.0 713.0 0.0 01 S RG 2.58 1.8 0.6 -0.3 1177
330.0 706.0 0.0 01 S RG 2.85 1.8 0.6 -0.3 1166
3360 719.0 00 01 S RG 3.02 1.8 0.6 -0.3 1184
3490 7060 0.0 01 S RG 2.75 1.7 0.5 -0.3 1169
330.0 7190 0.0 01 S RG 2.38 1.6 0.6 -0.3 1183
330.0 7130 00 01 S RG 1.81 1.7 0.5 -0.3 1176
330.0 726.0 0.0 0.1 S RG 243 1.5 0.6 -0.3 1187
323.0 713.0 0.1 05 S Bl 0.96 0.9 0.4 -0.5 1174
320.0 731.0 0.0 01 S Bl 2.26 0.8 0.4 -0.5 2397 X
330.0 7450 0.0 01 S B! 0.62 0.3 0.3 -0.6 Asphalt 1201
3360 7450 0.0 01 S BI 0.28 0.2 0.3 -0.7 Asphalt 1204
317.0 745.0 0.0 01 S BI 0.72 0.2 0.3 -0.7 Asphalt 1199
323.0 706.0 0.0 01 S B 0.29 0.2 0.3 -0.7 Asphalt 1165
317.0 713.0 0.0 01 S RG 0.19 0.2 0.2 -0.7 Asphalt 2014
3230 7320 0.0 01 S Bl 0.46 0.1 0.3 -0.7 Asphalt 1190
317.0 713.0 0.0 01 S Bl 0.06 0.2 0.2 -0.7 Asphalt 1172
323.0 719.0 0.0 0.1 S Bl 0.3 0.2 0.2 -0.7 Asphalt 1182
317.0 7320 0.0 01 8§ BI 0.5 0.2 0.3 -0.7 Asphalt 1189

\ 323.0 745.0 0.0 01 S Bi 0.17 0.2 0.3 -0.7 Asphalt 1200
317.0 719.0 0.0 01 S Bi 0.35 0.3 0.2 -0.7 Asphalt 1181
323.0 739.0 0.0 0.1 S Bi 0.34 0.2 0.3 -0.7 Asphalt 1196
323.0 726.0 0.0 01 S BI 0.34 0.3 0.2 -0.7 Asphalt 1186
317.0 706.0 0.0 01 S Bl 0.11 0.2 0.3 -0.7 Asphalt 1164
323.0 7086.0 0.0 01 S RG 0.55 0.2 0.2 -0.7 Asphalt 2011
317.0 726.0 0.0 01 S RG 0.39 0.1 0.3 -0.7 Asphalt 2023
323.0 7450 0.0 01 S RG 0.33 0.2 0.2 -0.7 Asphait 2040
317.0 719.0 0.0 01 S RG 0.46 0.3 0.2 -0.7 Asphait 2018
317.0 726.0 0.0 01 S BI 0.31 0.2 0.2 -0.7 Asphalt 1185
323.0 713.0 0.0 01 S BI 0.23 0.2 0.2 -0.7 Asphalt 1173
336.0 745.0 0.0 01 8§ RG 0.14 0.2 0.2 -0.7 Asphalt 2042
323.0 739.0 0.0 01 S RG 0.24 0.1 0.3 -0.7 Asphalt 2033
317.0 739.0 0.0 0.1 S Bl 0.42 0.2 0.2 -0.7 Asphalt 1195
323.0 7320 0.0 01 S RG 0.31 0.2 0.2 -0.7 Asphalt 2028
323.0 719.0 0.0 01 S RG 0.13 0.1 0.3 -0.7 Asphait 2019
330.0 745.0 0.0 01 S RG 0.36 0.1 0.2 -0.7 Asphalt 2041
323.0 7130 00 01 S RG 0.3 0.1 0.2 -0.7 Asphalt 2015
317.0 739.0 0.0 01 S RG 0.35 0.2 0.2 -0.7 Asphait 2034
323.0 726.0 0.0 0.1 8 RG 0.55 0.2 0.2 -0.7 Asphalt 2024
317.0 745.0 0.0 01 S RG 0.54 0.2 0.2 -0.7 Asphalt 2039
317.0 7320 0.0 g1 S RG 0.4 0.1 0.3 -0.7 Asphalt 2027
317.0 706.0 0.0 01 S RG 0.66 0.1 0.2 -0.7 Asphalt 2010

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

— Kerr-McGee Technical Center
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KERR-MCGEE TECHNICAL CENTER

N
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils
Summary of Background Data and Thresholds Used in this Analysis
Measurement BK DCGL: 10 EMC: 30 Nuclides FMPC
Matrices S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Tbk) (7d) (Tc)
(pCirg) (pCi/g) (pCi’g) (pCi’g) (pCi’g)
U 291 1.76 0.90 3.56 4.56 6.56
Th 291 229 0.26 2.81 3.81 5.81
Ra 291 0.64 0.11 0.86 1.86 3.86
NS FMPC 291 0.62 0.05
~ Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 — Tab 8
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KERR-MCGEE TECHNICAL CENTER
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DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils
STATISTICAL TEST
Run Date: 7/1/2003 1:39:00 AM
Survey Unit 09 Class 1
Selected Test: WILCOXON RANK SUM TEST
Test Pass
Thresholds:
EMC 3.0 DCGL 1.0 Nuclide FMPC
DATA SUMMARY
p— 291 Background Points 33 Survey points processed
Wr = 52089 Wc 48126

*++++* The survey unit has passed the WILCOXON RANK SUM TEST ******

“—" Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 — Tab 8
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KERR-MCGEE TECHNICAL CENTER

Threshold Comparison Test Report - Soils
Run Date Monday, June 30, 2003
Survey Unit 10 Class: 2 Data Points U Grid Type R Spacing 9 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N S E W (sq. m) Remarks
770. 750. 330. 290. 798
800. 770. 340. 290. 1497
Total 2295
INITIALIZATION DATA
Measurement Types Selected: RG, PR, PG, Bl, CH
Date Range: All
** Report does not include Remediated data points ***
Thresholds:
EMC: 6840 DCGLw 228.0 Nuclides U
SURVEY UNIT TEST STATUS
Test Performed Status Mix {pCifg)
Min/Max Pass Maximum Survey Value S 39
Background Fail Minimum Background S 0.0
DCGLw Pass Difference 3.9
DCGLavg Pass
EMC Pass
Average Activity 2.4 (pCi/g)

Wilcoxon Rank Sum Pass
Sign Test for Paired Data: N/A

N~ Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 -~ Tab 9
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils

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 10

Meas. U Th Ra FMPC*
X Y D1 D2 Mtx Type  pCilg pCilg pCilg Remark TCN___Exc_Res.
302.0 760.0 0.0 01 S RG 3.85 2.0 0.8 -0.2 1042 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

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

Survey Unit 10

Meas. U Th Ra FMPC*

X Y D1 D2 Mtx __ Type pCi/g pCilg _pCilg Remark TCN__Exc Res.

310.0 768.0 0.0 01 S RG 2.45 2.2 0.8 0.2 1048

318.0 760.0 0.0 01 S RG 2.92 2.1 0.8 -0.2 1044

327.0 7770 0.0 01 S RG 2.41 2.1 0.8 -0.2 1057

310.0 760.0 0.0 01 S RG 243 2.0 0.8 -0.2 1043

319.0 785.0 0.0 01 8 RG 3.01 2.1 0.8 -0.2 1062

318.0 768.0 0.1 05 8 Bi 2.49 2.1 0.7 0.2 1050

3100 785.0 0.0 01 S RG 3.42 2.0 0.8 -0.2 1061

3020 777.0 0.0 01 S RG 2.69 1.8 0.9 0.2 1054

327.0 760.0 0.0 01 S RG 2.76 2.1 0.7 -0.2 1045

319.0 768.0 0.0 01 8 RG 2.71 2.1 0.8 -0.2 1049

319.0 777.0 0.0 01 S RG 2.64 2.0 0.8 -0.2 1056

335.0 785.0 0.0 01 S RG 2.06 2.0 0.8 -0.2 1064

Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 —~Tab 9
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KERR-MCGEE TECHNICAL CENTER
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Meas. u Th Ra FMPC*

X Y D1 D2 Mix__ Type pCilg pCilg  pCilg Remark TCN Exc Res.
302.0 768.0 0.0 01 S RG 2.86 20 0.8 -0.2 1047
310.0 793.0 0.1 05 S Bl 1.72 21 0.7 -0.2 Roadway 1070
3100 777.0 0.0 01 S RG 2.88 22 0.6 -0.2 1085
327.0 7850 0.0 01 S RG 2.54 20 0.8 -0.2 1063
327.0 768.0 0.0 01 S RG 26 21 0.7 -0.2 1052
302.0 785.0 0.0 01 S RG 324 20 0.8 -0.2 1060
310.0 793.0 0.5 10 S Bl 2.16 2.0 0.7 -0.2 Roadway 1071
2040 777.0 0.0 0.1 S RG 2.52 2.0 0.8 -0.2 1053
294.0 785.0 0.0 01 S RG 3.31 1.9 0.8 -0.2 1059
2040 752.0 0.0 01 S RG 25 2.0 0.7 -0.2 1034
3350 777.0 0.0 01 S RG 2.51 2.0 0.7 -0.2 1058
310.0 793.0 0.0 01 S RG 2.91 1.9 0.8 -0.2 Roadway 1069
3350 785.0 0.1 05 S Bl 1.72 20 0.7 -0.2 1065
294.0 760.0 0.0 01 8 RG 2.24 1.9 0.7 -0.2 1041
319.0 768.0 0.5 10 8 Bi 2.77 2.0 0.6 -0.2 1051
2040 793.0 0.0 01 S8 RG 1.93 18 0.8 -0.2 Roadway 1067
2040 768.0 0.0 01 § RG 245 18 0.8 -0.2 1046
327.0 7520 0.5 10 S Bl 245 2.0 0.5 -0.2 1040
335.0 785.0 0.5 1.0 § Bl 1.86 1.9 0.6 -0.3 1066
302.0 7520 0.0 01 S RG 2.94 1.6 0.7 -0.3 1035
319.0 793.0 0.0 01 S RG 1.87 1.6 0.6 -0.3 Roadway 1072

v/ 3020 793.0 0.0 01 S RG 1.54 1.5 0.7 -0.3 Roadway 1068
319.0 752.0 0.0 01 S RG 19 1.5 0.6 -0.3 1037
327.0 793.0 0.0 01 S RG 1.49 14 0.6 -0.3 Roadway 1073
310.0 752.0 0.0 01 S RG 1.57 1.4 0.6 -0.4 1036
327.0 7520 0.0 01 S8 RG 1.48 1.4 0.5 -0.4 1038
327.0 752.0 0.1 05 S Bi 1.04 1.2 04 -04 1039
335.0 793.0 0.0 01 S RG 0.97 1.1 0.4 -0.5 Roadway 1074

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

" Kerr-McGee Technical Center
Final Status Survey Report
Qutdoor Survey Units

A-3-65

Revision 0
September 2003
APPENDIX 3 - Tab 9



‘\-/1

KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Soils

Summary of Background Data and Thresholds Used in this Analysis

Measurement BK DCGL: 2280 EMC: 6840 Nuclides U
Matrices S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (1d) (7Tc)
(pCig) (pCirg) (rCig) @Cig) wCig)
U 291 1.76 0.90 3.56 231.56 687.56
Th 2N 2.29 0.26 2.81 230.81 686.81
Ra 291 0.64 0.1 0.86 228.86 684.86
FMPC 291 0.62 0.05
Kerr-McGee Technical Center Revision 0
September 2003
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STATISTICAL TEST

Run Date: 7/1/2003 1:39:53 AM

Survey Unit 10 Class 2

Selected Test: WILCOXON RANK SUM TEST
Test Pass

Thresholds:

EMC 684.0 DCGL 228.0 Nuclide u

DATA SUMMARY
291 Background Points 33 Survey points processed

N

Wr = 52089 Wc 48126

**+*++ The survey unit has passed the WILCOXON RANK SUM TEST ******

~ Kerr-McGee Technical Center Revision 0
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Run Date Monday, June 30, 2003
Survey Unit 11 Class: 1 Data Points FMPC Grid Type R Spacing 7 m.
SURVEY UNIT TABLE
Surface Area
Borders included
N S E w (sq. m) Remarks
770. 750. 340. 330. 200
800. 767. 375. 340. 1155
767. 757. 375. 369. 60
Total 1415
« , |INITIALIZATION DATA
Measurement Types Selected: RG, PR, PG, BI, CH
Date Range: All
*** Report does not include Remediated data points ***
Thresholds:
EMC: 3.0 DCGLw 1.0 Nuclides FMPC
SURVEY UNIT TEST STATUS
Test Performed Status Mix FMPC
Min/Max Fail Maximum Survey Value S 1.5
Background Fail Minimum Background S 0.3
DCGLw Pass Difference 1.2
DCGLavg Pass
EMC Pass
Average Activity -0.1 FMPC
Wilcoxon Rank Sum Pass
Sign Test for Paired Data: N/A
N~ Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 — Tab 10
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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 11

Meas. ] Th Ra FMPC*
X Y D1 D2 Mtx_ Type pCilg pCilg  pCilg Remark TCN Exc_Res.
364.0 7720 0.5 10 S BI 9.32 1.6 42 0.7 1856 C
365.0 772.0 0.3 04 S PR 3.71 1.7 18 0.1 2479 C

*» All concentrations shown include background. FMPC is calculated net of Background Threshold.

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

Survey Unit 11

Meas. U Th Ra FMPC*

X Y D1 D2 pCilg pCilg pCilg Remark TCN__Exc Res.

=
=3
!
]
]

Bl 5.82 1.8 1.5 0.0 SDR-0003 2264
PG 27N 24 0.9 -0.1 2512
Bl 3.69 20 1.2 0.1 1859
B 282 24 0.8 -0.1 SDR-0004 2244
RG 279 23 0.8 -0.1 1845
PR 31 1.9 1.0 -0.1 NRC- 2492
BI 2.37 2.2 0.8 -0.1 SDR-0004 2246
Bl 2.23 1.9 0.9 -0.2 SDR-0004 2203
RG 2.52 23 0.7 -0.2 Gravel 1828

372.0 7810 05
358.0 7840 03
365.0 7730 05
357.0 783.0 05
3320 7640 0.0
364.0 7720 0.3
356.0 7830 0.0
363.0 7750 0.0
351.0 7840 0.0 0.1

So0oO02r0o
I - =

(RN RGRORGNOROR RORG R R R OGN RN RN Ny
X
@

338.0 764.0 0.0 0.1 3.33 2.0 0.8 -0.2 1846
367.0 773.0 0.3 0.4 PR 2.28 20 0.8 -0.2 2473
364.0 7720 0.3 0.4 PR 2,55 1.9 0.9 -0.2 2469
366.0 772.0 0.3 0.4 PR 2.31 2.1 0.7 -0.2 2476
357.0 783.0 0.3 04 PR 1.99 21 0.7 -0.2 2475
366.0 7720 04 0.8 PR 2.68 2.0 0.8 -0.2 2477
358.0 797.0 0.0 0.1 RG 2.99 2.0 0.8 -0.2 1818
365.0 797.0 0.0 0.1 RG 2.65 2.0 0.8 -0.2 1819
365.0 773.0 0.3 04 PR 221 20 0.8 -0.2 2472
361.0 773.0 0.0 0.1 BI 3.13 1.6 1.0 -0.2 SDR-0004 2199
351.0 784.0 0.1 0.5 Bl 242 21 0.7 -0.2  Gravel 1829
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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Meas. ] Th Ra FMPC*

X Y D1 D2 Mb¢_ Type pCilg pCilg pCilg Remark TCN Exc Res.
338.0 757.0 0.0 01 S RG 4.15 2.0 0.7 -0.2 1849
364.0 7720 0.4 08 S PR 27 1.9 0.8 -0.2 2470
338.0 751.0 0.0 0.1 S RG 275 2.0 0.7 -0.2 1851
365.0 770.0 0.3 04 S PG 3.38 2.1 07 -0.2 2513
351.0 770.0 0.1 05 § 8l 3.24 2.0 0.7 -0.2 Gravel 1840
358.0 790.0 0.1 05 S Bl 1.85 2.0 07 -0.2 Gravel 1824
345.0 797.0 0.0 01 S RG 1.67 2.0 0.7 -0.2 1816
364.0 7720 0.8 13 8 PR 3.15 19 0.7 -0.2 2471
338.0 7510 0.1 0.5 8 Bl 2.68 1.8 0.8 -0.2 1852
367.0 775.0 0.0 01 S Bl 3.47 1.2 1.2 -0.2 SDR-0004 2213
351.0 7840 0.5 10 S BI 2.27 2.0 0.6 -0.2 Gravel 1830
3320 757.0 0.0 0.1 S RG 3.59 1.7 0.8 -0.2 1848
364.0 7720 0.5 10 S Bl 3.68 20 0.6 -0.2 SDR-0004 2206
363.0 773.0 0.0 01 S Bl 2.61 1.4 1.0 -0.2 SDR-0004 2202
358.0 790.0 0.5 10 S Bl 2.52 1.9 0.6 -0.2 Gravel 1825
365.0 775.0 0.0 01 S Bi 33 14 1.0 -0.2 SDR-0004 2210
366.0 7720 0.8 13 8 PR 1.8 2.2 04 -0.3 2478
351.0 797.0 0.0 01 S RG 2.32 1.8 0.7 -0.3 1817
338.0 751.0 0.5 10 S Bl 2.13 1.9 0.6 -0.3 1853
351.0 770.0 0.5 10 S Bl 2,95 1.9 0.6 -0.3 Gravel 1841
358.0 777.0 0.0 01 8§ RG 3.16 14 0.8 -0.3 Gravel 1835
3720 781.0 0.1 05 S BI 1.71 1.7 0.6 -0.3 SDR-0003 2263
361.0 771.0 0.0 01 S Bl 3.85 1.1 0.9 -0.3 SDR-0004 2198

\ 351.0 790.0 0.0 0.1 S RG 2.69 1.5 0.7 -0.3 Gravel 1822
371.0 797.0 0.0 01 S RG 2.28 1.5 07 -0.3 1820
351.0 777.0 0.0 01 S RG 2.82 0.7 1.1 -0.3 Gravel 1834
371.0 764.0 0.0 01 8 RG 212 1.5 0.5 -0.4 Gravel 1847
363.0 769.0 0.0 01 S BI 2,04 1.1 0.7 -0.4 SDR-0004 2200
345.0 770.0 0.0 g1 8 RG 1.72 1.1 0.7 -0.4 1838
332.0 751.0 0.0 01 S RG 1.93 13 0.6 -04 1850
365.0 777.0 0.0 01 S RG 2.65 0.9 0.8 -0.4 Gravel 1836
363.0 7710 0.0 01 S Bi 2.26 12 0.6 -0.4 SDR-0004 2201
371.0 790.0 0.0 01 S RG 1.81 13 0.6 -0.4 Gravel 1827
351.0 770.0 0.0 01 S RG 2.39 0.8 0.8 -0.4 Gravel 1839
373.0 777.0 0.0 01 S Bl 2.08 0.5 1.0 -0.4 SDR-0003 2215
373.0 781.0 0.0 0.1 S Bl 1.66 0.8 0.8 -0.4 SDR-0003 2217
345.0 790.0 0.0 0.1 S RG 2.08 0.7 0.8 -0.4 Gravel 1821
373.0 779.0 0.0 01 S Bi 1.02 0.7 0.8 -0.4 SDR-0003 2216
371.0 770.0 0.0 01 S RG 1.73 0.8 0.6 -0.5 Gravel 1844
358.0 770.0 0.0 01 S RG 1.55 0.6 0.6 -0.5 Gravel 1842
373.0 783.0 0.0 0.1 § Bl 1.33 0.7 0.6 -0.5 SDR-0003 2218
374.0 775.0 0.0 01 S Bl 17 0.7 0.6 -0.5 SDR-0003 2259
373.0 7810 0.0 01 S Bl 1.51 0.8 05 -0.5 SDR-0003 2267
365.0 790.0 0.0 01 S RG 1.2 0.8 0.4 -0.5 Gravel 1826
365.0 784.0 0.0 01 S RG 1.58 0.4 0.6 -0.5 Gravel 1832
373.0 7750 0.0 0.1t S BI 1.07 0.6 0.5 -0.5 SDR-0003 2214
371.0 784.0 0.0 01 S RG 0.92 0.6 0.5 -0.5 Gravel 1833
365.0 769.0 0.0 01 S BI 1.19 0.5 0.6 -0.5 SDR-0004 2207
372.0 780.0 0.0 01 S Bl 1.28 0.7 0.4 -0.5 SDR-0003 2266
371.0 7770 0.0 01 S RG 1.47 0.4 0.6 -0.6 Gravel 1837
3720 7820 0.0 01 S Bl 0.57 0.6 04 -0.6 SDR-0003 2265
358.0 790.0 0.0 01 S RG 0.84 0.5 0.4 -0.6 Gravel 1823
371.0 7820 0.0 01 S Bl 0.61 0.6 0.4 -0.6 SDR-0003 2268
3720 781.0 0.0 01 S Bl 0.47 0. 0.4 -0.6 SDR-0003 2262

* All concentrations shown include background. FMPC is calculated net of Background Threshold.
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Threshold Comparison Test Report - Soils

Summary of Background Data and Thresholds Used in this Analysis

Measurement BK DCGL: 10 EMC: 30 Nuclides FMPC
Matrices s
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (Td) (Tc)
(pCirg) (rCirg) (Ci/g) (pCi’g) (pCilg)
u 291 1.76 0.90 3.56 4.56 6.56
Th 291 2.29 0.26 2.81 3.81 5.81
Ra 291 0.64 0.11 0.86 1.86 3.86
FMPC 291 0.62 0.05
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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STATISTICAL TEST
Run Date: 7/1/2003 1:40:56 AM
Survey Unit 11 Class 1
Selected Test: WILCOXON RANK SUM TEST
Test Pass
Thresholds:
EMC 3.0 DCGL 1.0 Nuclide FMPC

DATA SUMMARY

291 Background Points 30 Survey points processed
Wr = 51216 Wc  a7e47

#»++% The survey unit has passed the WILCOXON RANK SUM TEST ******
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Run Date Monday, June 30, 2003

Survey Unit 12 Class: 1 Data Points FMPC Grid Type R Spacing 7 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N 8§ E w (sq. m) Remarks

800. 767. 420. 375. 1488
757. 750. 420. 405. 106
767. 757. 420. 408. 121

Total 1715

\_ INITIALIZATION DATA

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

Date Range: All
*** Report does not include Remediated data points ***

Thresholds:

EMC: 3.0 DCGLw 1.0 Nuclides FMPC
SURVEY UNIT TEST STATUS
Test Performed Status Mix FMPC
Min/Max Pass Maximum Survey Value S 1.1
Background Fail Minimum Background _ $ 0.3
DCGLw Pass Difference 0.8
DCGLavg Pass
EMC Pass

Average Activity -0.1 FMPC

Wilcoxon Rank Sum Pass

Sign Test for Paired Data: N/A

N Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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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 12

Meas. u Th Ra FMPC*
X Y D1 D2 Mix__ Type pCilg pCilg pCi/g Remark TCN _Exc_Res.
391.5 768.0 0.0 01 S Bi 2.1 2.1 2.3 0.3 Hot Spots 2529 C
414.2 764.0 0.3 04 S PR 10.2 1.7 24 0.2 NRC- 2493 C
376.0 770.0 0.1 05 S Bl 5.61 1.3 2.3 0.1 1810 C
375.0 776.0 0.1 g5 S Bl 8.07 1.7 1.9 0.1 SDR-000 2224 C
413.0 764.0 0.5 10 8 Bl 125 2.0 14 0.0 1803 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND

EMC SCREENING TESTS:

Survey Unit 12

Meas U Th Ra FMPC*
X Y D1 D2 Mtx__ Type pCi/g pCilg pCi/g Remark TCN__Exc Res.
375.0 776.0 0.5 10 8 Bl 4.72 1.9 1.4 0.0 SDR-0003 2225
375.0 7750 0.1 05 8§ Bl 5.22 1.8 1.3 -0.1 SDR-0003 2257
420.0 793.0 0.0 01 S RG 1.98 2.4 0.8 -0.1 1773
376.0 770.0 0.5 10 S BI 3.66 1.8 1.1 -0.1 1811
420.0 764.0 0.0 0.1 8§ RG 3.02 1.8 1.1 -0.1 1804
375.0 7820 0.1 05 S Bl 3.15 20 0.9 -0.1 1813
375.0 773.0 0.1 03 S PR 4.26 0.9 1.6 -0.1 2474
4140 7625 0.3 04 S PR 6.43 20 0.8 -0.2 2463
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Meas. U Th Ra FMPC*

X Y D1 D2 Mtx  Type pCiflg pCilg _pCilg Remark TCN __Exc Res.
375.0 7820 0.1 05 S Bl 2.62 2.2 0.7 -0.2 SDR-0003 2230
377.0 771.0 0.1 05 S Bl 3.26 2.0 0.8 -0.2 1791
391.0 793.0 0.1 05 S Bl 1.65 1.8 0.8 -0.2 1768
413.0 7570 0.0 01 S RG 2.86 2.0 0.7 0.2 1805
377.0 769.0 0.0 01 S Bl 3.22 1.3 1.2 -0.2 SDR-0003 2234
420.0 786.0 0.0 01 S RG 2.22 21 0.7 -0.2 1782
420.0 757.0 0.5 10 S Bl 2.17 2.2 0.6 -0.2 1808
420.0 757.0 0.0 0.1 S RG 3.26 1.9 0.7 -0.2 1806
375.0 775.0 0.5 10 S Bl 3.6 1.7 0.8 -0.2 SDR-0003 2258
420.0 778.0 0.0 01 S RG 247 2.0 0.7 -0.2 1789
415.0 764.0 0.5 10 S BI 2.68 2.2 0.6 -0.2 SDR-0006 2284
4150 764.0 0.1 05 S Bl 3.13 2.2 0.5 -0.2 SDR-0006 2283
413.0 786.0 0.0 01 S RG 2.08 2.0 0.7 -0.2 1781
375.0 776.0 0.1 03 S PR 6.99 12 1.1 -0.2 2468
377.0 77110 0.5 10 S Bl 242 2.0 0.6 -0.2 1792
376.0 770.0 0.0 01 S PR 2.47 13 11 -0.2 2466
420.0 757.0 0.1 05 S Bl 2.31 21 0.6 0.2 1807
398.0 771.0 0.0 0.1 S RG 292 2.0 0.6 -0.2 1795
375.0 782.0 0.5 10 S Bi 2.87 1.8 0.6 -0.2 1814
405.0 786.0 0.5 10 S Bl 245 2.0 0.6 0.2 1780
377.0 793.0 0.0 01 S RG 2,02 1.8 0.7 -0.2 1765
413.0 771.0 0.1 05 S BI 3.1 1.8 0.6 -0.3 1798
413.0 763.0 0.0 01 S BI 2.95 1.6 0.8 -0.3 SDR-0006 2288

/ 413.0 793.0 0.0 01 S RG 3.46 1.9 0.6 -0.3 1772
\.« 375.0 782.0 0.5 10 S Bl 2.02 1.9 0.5 -0.3 SDR-0003 2231
4200 7710 0.0 01 S RG 2.63 1.9 0.6 -0.3 1800
391.0 793.0 0.5 10 S Bl 2.43 17 0.6 -0.3 1769
405.0 786.0 0.1 05 S =1} 2.62 17 0.6 -0.3 1779
413.0 7620 0.0 01 S Bl 2.99 17 0.6 -0.3 SDR-00086 2275
413.0 7640 1.0 20 S Bl 2.26 2.0 0.5 -0.3 SDR-0006 2279
411.0 762.0 0.0 01 8 Bl 2.91 1.8 0.5 -0.3 SDR-0006 2269
415.0 764.0 1.0 20 S Bl 2.01 1.9 0.5 -0.3 SDR-0006 2285
413.0 764.0 0.4 09 S PR 222 1.6 0.6 -0.3 2465
377.0 779.0 0.0 01 S Bl 2.26 1.6 0.7 -0.3 SDR-0003 2239
377.0 783.0 0.0 01 S Bl 1.85 1.8 0.5 -0.3 SDR-0003 2241
377.0 771.0 0.0 01 S RG 275 1.1 1.0 -0.3 1790
384.0 771.0 0.0 01 S RG 227 1.8 0.5 -0.3 1793
4130 7780 0.0 01 S RG 2.82 1.7 0.6 -0.3 1788
411.0 764.0 0.1 05 S Bl 4.05 1.6 0.6 -0.3 SDR-0006 2271
3750 771.0 0.0 01 S B! 2.4 1.0 1.0 -0.3 SDR-0003 2220
413.0 764.0 0.5 10 S BI 2.23 1.9 0.4 -0.3 SDR-0006 2278
411.0 764.0 1.0 20 S Bl 2.59 18 0.4 -0.3 SDR-0006 2273
3910 771.0 0.0 01 S RG 2.27 1.6 0.6 0.3 1794
413.0 771.0 0.5 10 S Bl 2.55 1.7 0.5 -0.3 1799
391.0 786.0 0.0 01 S RG 2.57 1.3 0.8 -0.3 1776
375.0 769.0 0.0 01 S Bl 1.73 1.0 1.0 -0.3 SDR-0003 2219
413.0 766.0 0.0 01 S Bl 2.68 1.6 0.6 -0.3 SDR-0006 2280
413.0 771.0 0.0 01 S RG 22 1.7 0.5 -0.3 1797
377.0 771.0 0.0 01 S Bl 2.14 1.1 0.9 -0.3 SDR-0003 2235
411.0 764.0 0.5 10 S Bl 2.05 16 0.6 -0.3 SDR-0006 2272
413.0 764.0 0.3 04 S PG 2.2 1.7 0.5 0.3 2464
375.0 779.0 0.0 01 S Bl 1.95 13 0.7 -0.3 SDR-0003 2227
377.0 775.0 0.0 01 § BI 1.86 1.3 0.8 -0.3 SDR-0003 2237
377.0 781.0 0.0 01 S Bl 2.35 1.6 0.5 -0.3 SDR-0003 2240
398.0 786.0 0.0 01 S RG 3.45 13 0.7 -0.3 1777
375.0 785.0 0.0 0.1 S Bl 2.05 1.5 0.5 -0.3 SDR-0003 2233
Kerr-McGee Technical Center Revision 0
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Meas. U Th Ra FMPC*

X Y D1 D2 Mitx _ Type pCilg _ pCi/lg pCilg Remark TCN _Exc_Res.
3750 7810 0.0 01 S B 2.1 16 05 04 SDR-0003 2228
3770 7770 00 01 S BI 177 1.3 06 .04 SDR-0003 2238
4110 7640 00 01 S Bl 3.77 14 05 .04 SDR-0006 2270
3770 7730 0.0 01 S Bl 2.08 1.1 07 .04 SDR-0003 2236
3840 7780 0.0 01 S RG 1.87 13 06 0.4 1784
3750 7820 0.0 01 S PR 1.29 13 06 04 2467
4070 7930 0.0 01 S RG 1.87 13 06 0.4 1771
3770 7780 0.0 01 S RG 2.18 11 07 0.4 1783
4140 7620 0.0 04 S BI 2.88 12 06 04 SDR-0006 2290
4150 7620 0.0 01 S Bl 2.21 14 04 .04 SDR-0006 2281
3750 783.0 0.0 01 S B 1.34 13 06 0.4 SDR-0003 2232
4150 7660 0.0 01 S BI 2.25 14 04 04 SDR-0006 2286
3980 7930 00 01 S RG 1.12 11 06 0.4 1770
3840 7930 00 01 S RG 1.83 12 05 0.4 1766
4110 7660 0.0 014 S Bl 2.09 14 03 .04 SDR-0006 2274
405.0 7710 0.0 01 S RG 2.18 11 06 04 1796
4150 7630 0.0 01 S B 2.41 12 04 -04 SDR-0006 2291
4070 7780 0.0 01 S RG 2.16 11 05 04 1787
4050 7860 0.0 01 S RG 1.54 10 06 0.4 1778
391.0 793.0 0.0 01 S RG 0.76 10 05 04 1767
\_/ 3770 780 0.0 01 S RG 1.53 10 05 0.5 1774
3980 7780 0.0 01 S RG 1.35 06 07 0.5 1786
4150 7640 0.0 01 S B 1.82 12 04 0.5 SDR-0006 2276
3840 7860 0.0 01 S RG 1.01 07 04 06 1775
391.0 7780 0.0 01 S RG 0.94 05 04 0.6 1785

* All concentrations shown include background. FMPC is calculated net of Background Threshold.
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Summary of Background Data and Thresholds Used in this Analysis

-/

Measurement BK DCGL: 10 EMC: 30 Nuclides FMPC
Matrices S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold Threshold
Points (Thk) (Td) (Tc)
(rCi’g) (pCi’g) (pCi’g) (rCi’g) (pCi’g)
U M 1.76 0.90 3.56 4.56 6.56
Th 291 2.29 0.26 2.81 3.81 5.81
Ra 291 0.64 0.11 0.86 1.86 3.86
FMPC 291 0.62 0.05
Kerr-McGee Technical Center Revision 0
September 2003
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STATISTICAL TEST
Run Date: 7/1/2003 1:41:56 AM
Survey Unit 12 Class 1
Selected Test: WILCOXON RANK SUM TEST
Test Pass
Thresholds:
EMC 3.0 DCGL 1.0 Nuclide FMPC

DATA SUMMARY

291 Background Points 32 Survey points processed
Wr = 51798 Wc 47967

¥**¥*¥** The survey unit has passed the WILCOXON RANK SUM TEST ******
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Run Date Monday, June 30, 2003

Survey Unit 13 Class: 1 Data Points U Grid Type R Spacing 7 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N S8 E W {sg. m) Remarks
800. 750. 455. 420. 1745
Total 1745

INITIALIZATION DATA

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

Date Range: All

*** Report does not include Remediated data points ***

Thresholds:

EMC: 684.0 DCGLw 228.0 Nuclides U

SURVEY UNIT TEST STATUS

Test Performed Status Mix (pCifg)
Min/Max Pass Maximum Survey Value S 3.6
Background Fail Minimum Background S 0.0
DCGLw Pass Difference 3.6
DCGLavg Pass

EMC Pass

Average Activity 2.6 (pCi/g)

Wilcoxon Rank Sum Pass

Sign Test for Paired Data: N/A
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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 13
Meas. U Th Ra FMPC*

X Y D1 D2 Mitx_ Type pCifg  pCilg _pCilg Remark TCN _Exc Res.

N 450.0 797.0 0.0 01 8§ RG 3.64 22 0.9 -0.1 1158 C
* All concentrations shown include background. FMPC is calculated net of Background Threshold.

THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND

EMC SCREENING TESTS:

Survey Unit 13

Meas. u Th Ra FMPC*

X Y D1 D2 Mix  Type pCilg pCilg _pCifg Remark TCN Exc Res.

4290 797.0 0.0 01 § RG 3.16 2.3 0.9 -0.1 1153

4210 797.0 00 01 8§ RG 2,67 2.1 0.9 -0.1 1152

436.0 797.0 0.0 01 S RG 3.16 2.2 0.9 -0.1 1154

4360 7970 0.1 05 S BI 2.99 2.2 0.8 -0.1 1155

450.0 7920 0.0 01 S RG 1.91 2.3 0.7 -0.1 1151

436.0 7920 0.0 01 S RG 3.14 2.1 0.8 -0.1 1149

443.0 797.0 00 01 S RG 3.3 2.2 0.8 -0.1 1157

436.0 797.0 0.5 10 S BI 245 2.1 0.8 -0.1 1156

443.0 7550 0.0 01 S RG 3.19 2.0 0.9 -0.1 1121

4500 784.0 0.0 01 8§ RG 3.38 2.1 0.8 -0.2 1146

4500 755.0 0.0 01 S8 RG 2.99 2.0 0.8 -0.2 1122

4290 7920 0.0 01 8§ RG 2.33 2.3 0.6 -0.2 1148
~ Kerr-McGee Technical Center Revision 0

Final Status Survey Report September 2003
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Meas. U Th Ra FMPC*

X Y D1 D2 Mbx_ Type pCi/g _pCilg pCi/g Remark TCN Exc Res.
421.0 763.0 0.0 01 S RG 2.44 19 0.9 -0.2 1123
421.0 755.0 0.0 01 S RG 2.78 1.8 0.9 -0.2 1116
443.0 792.0 0.0 01 S RG 3.48 2.1 0.7 -0.2 1150
436.0 763.0 0.0 0.1 8 RG 2.58 2.1 0.7 -0.2 1125
450.0 763.0 0.0 01 S RG 2.08 21 0.7 -0.2 1127
443.0 784.0 0.0 01 S RG 245 2.0 0.7 -0.2 1145
421.0 7920 0.0 01 S RG 3.07 2.1 0.7 -0.2 1147
429.0 770.0 0.0 01 S RG 2.27 2.0 0.7 -0.2 1129
429.0 763.0 0.0 01 S RG 3.05 2.0 0.7 -0.2 1124
436.0 755.0 0.0 01 S RG 2.67 18 0.8 -0.2 1118
443.0 763.0 0.0 01 S RG 2.77 21 0.6 0.2 1126
436.0 784.0 0.0 01 S RG 2.31 2.0 0.7 -0.2 1144
4200 777.0 0.0 01 S RG 217 2.1 0.6 -0.2 1136
443.0 770.0 0.0 01 S RG 2.66 1.7 0.8 -0.2 1133
436.0 777.0 0.0 01 S RG 2.06 21 0.6 -0.2 1137
4220 769.0 0.1 05 S Bl 2.62 21 0.6 -0.2 1160
436.0 770.0 0.0 01 S RG 2.04 2.0 0.6 -0.2 1132
429.0 784.0 0.0 01 S RG 2.41 1.8 0.8 -0.2 1141
436.0 755.0 0.1 05 S Bl 2.98 1.9 0.7 -0.2 1119
429.0 755.0 0.0 01 S RG 2.36 17 0.8 -0.2 1117
443.0 777.0 0.0 01 S RG 2.87 18 0.7 -0.2 1138
421.0 784.0 0.0 01 S RG 23 1.9 0.6 -0.2 1140
436.0 755.0 0.5 10 S Bl 1.69 1.9 0.6 0.3 1120
422.0 769.0 0.0 01 S Bi 2.98 17 0.7 -0.3 1159
429.0 784.0 0.1 05 S Bl 1.67 1.9 0.6 -0.3 1142
4290 784.0 0.5 10 S Bl 1.64 2.0 0.5 -0.3 1143
4210 770.0 0.0 01 S RG 2.66 1.8 0.6 -0.3 1128
421.0 777.0 0.0 01 S RG 29 1.8 0.5 -0.3 1135
4220 769.0 0.5 10 S Bl 212 1.8 0.5 -0.3 1161
450.0 777.0 0.0 01 S RG 247 1.7 0.5 -0.3 1139
429.0 770.0 0.5 1.0 S BI 2.45 1.6 0.5 -0.3 1131
429.0 770.0 0.1 05 S Bl 2.52 16 0.5 -0.3 1130
450.0 770.0 0.0 0.1 S RG 2.6 1.6 04 -0.3 1134
422.0 769.0 1.5 20 S Bl 1.68 1.6 0.4 0.4 1163
4220 769.0 1.0 156 8 BI 1.51 1.6 0.3 -0.4 1162

* All concentrations shown include background. FMPC is calculated net of Background Threshold.
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Summary of Background Data and Thresholds Used in this Analysis
Measurement BK DCGL: 2280 EMC: 6840 Nuclides U
Matrices s
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Tbk) (7d) (Tc)
(pCirg) (pCig) (pCi/g) (pCi’g) (pCi'g)
U 291 1.76 0.90 3.56 231.56 687.56
L Th 291 2.29 0.26 2.81 230.81 686.81
Ra 291 0.64 0.11 0.86 228.86 684.86
FMPC 291 0.62 0.05

s

Revision 0
September 2003
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STATISTICAL TEST
Run Date:
Survey Unit 13
Selected Test:
Test Pass
Thresholds:
EMC 684.0 DCGL

DATA SUMMARY

L 291 Background Points

Wr = 52671 We

w*++* The survey unit has passed the WILCOXON RANK SUM TEST ******

7/1/2003 1:43:08 AM

Class 1

WILCOXON RANK SUM TEST

228.0 Nuclide U

35 Survey points processed

48445

~ Kerr-McGee Technical Center
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Run Date Monday, June 30, 2003

Survey Unit 14 Class: 1 Data Points RA Grid Type R Spacing 7 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N 8§ E w (sq. m) Remarks
800. 750. 490. 455, 1750
Total 1750

INITIALIZATION DATA

) Measurement Types Selected: RG, PR, PG, BI, CH
N~ Date Range: Al
*** Report does not include Remediated data points ***

Thresholds:
EMC: 105 DCGLw 3.5 Nuclides Ra

SURVEY UNIT TEST STATUS

Test Performed Status Mix {pCilq)
Min/Max Pass Maximum Survey Value S 0.9
Background Fait Minimum Background S 0.3
DCGLw Pass Difference 0.6
DCGLavg Pass
EMC Pass

Average Activity 0.7 (pCi/g)
Wilcoxon Rank Sum Pass

Sign Test for Paired Data: N/A

N~ Kerr-McGee Technical Center
Final Status Survey Report
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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 14

Meas. u Th Ra FMPC*
X Y D1 D2 Mtx  Type pCilg pCi/lg__ pCilg Remark TCN _Exc Res.
470.0 798.0 0.0 01 S RG 2.84 25 0.9 -0.1 1243 C
456.0 798.0 0.0 01 § RG 2.92 24 0.9 -0.1 1241 C
463.0 798.0 0.0 01 § RG 3.16 2.4 0.9 -0.1 1242 C
456.0 792.0 0.0 01 S8 RG 2.86 2.3 0.9 -0.1 1236 C
485.0 792.0 0.0 01 S RG 3.52 22 0.9 -0.1 1240 C
478.0 792.0 0.0 01 S RG 2.53 2.2 0.9 -0.1 1239 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

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

Survey Unit 14

Meas. U Th Ra FMPC*
X Y D1 D2 Mitx_ Type pCi/lg pCilg pCi/g Remark TCN__Exc Res.
485.0 798.0 0.0 01 S RG 242 2.5 0.8 -0.1 1247
478.0 798.0 0.0 01 S RG 2.88 2.5 0.8 -0.1 1246
470.0 792.0 0.0 01 S RG 3.05 2.3 0.8 -0.1 1238
470.0 755.0 0.0 01 S RG 2.05 2.2 0.8 -0.1 1209
463.0 7920 0.0 01 S RG 2.84 21 0.8 -0.1 1237
478.0 7840 0.0 01 S RG 2.67 2.1 0.8 -0.1 1234
478.0 755.0 0.0 01 § RG 1.92 2.3 0.7 -0.1 1210
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 — Tab 13
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Meas. U Th Ra FMPC*
X Y D1 D2 Mitx_ Type pCilg pCi/g pCilg Remark TCN Exc Res.
4700 7980 0.1 05 S Bl 2.24 21 0.8 -0.2 1244
456.0 7840 0.0 01 S RG 3.19 23 0.7 -0.2 1229
456.0 770.0 0.0 01 S RG 2.52 2.1 0.8 -0.2 1217
4700 7840 0.0 01 S RG 273 2.2 0.7 -0.2 1233
485.0 784.0 0.0 0.1 S RG 27 21 0.8 -0.2 1235
4850 777.0 0.0 01 S RG 224 22 0.7 -0.2 1228
456.0 755.0 0.0 01 S RG 27 21 0.7 -0.2 1205
4700 763.0 0.0 01 S RG 1.63 2.2 0.7 -0.2 1214
463.0 763.0 0.0 0.1 S RG 2.62 21 0.7 -0.2 1213
456.0 763.0 0.0 01 S RG 3.04 2.0 0.8 -0.2 1212
4780 777.0 0.0 0.1 S RG 2.07 2.3 0.5 -0.2 1227
463.0 784.0 0.0 01 S RG 2.09 2.2 0.6 -0.2 1230
478.0 770.0 0.0 01 S RG 2.99 2.1 0.7 -0.2 1222
463.0 770.0 0.0 01 S RG 2.51 1.9 0.7 -0.2 1218
470.0 798.0 0.5 10 § Bl 2.13 23 0.5 -0.2 1245
463.0 777.0 0.0 01 S RG 2.79 1.9 0.7 -0.2 1225
463.0 7550 00 61 S RG 2.65 2.0 0.7 0.2 1206
4700 7770 0.0 01 S RG 3 2.0 0.6 -0.2 1226
456.0 777.0 0.0 01 S RG 2.51 1.9 0.7 -0.2 1224
463.0 7840 0.1 05 S Bl 1.82 2.1 0.5 -0.2 1231
470.0 7550 0.1 05 S Bi 1.78 2.2 0.5 -0.2 1208
485.0 770.0 0.0 01 § RG 2.45 20 0.6 -0.2 1223
478.0 763.0 0.0 01 S RG 2.54 1.9 0.6 -0.2 1215
485.0 763.0 0.0 01 S RG 2.42 1.7 0.7 -0.3 1216
463.0 784.0 0.5 10 S Bi 1.99 22 0.4 -0.3 1232
485.0 755.0 0.0 0.1 S RG 213 2.0 0.5 -0.3 1211
463.0 770.0 0.5 10 S Bl 2.09 19 0.5 -0.3 1220
470.0 755.0 0.5 10 S Bl 2.18 1.9 0.5 -0.3 1207
463.0 770.0 0.1 05 S Bl 2.04 2.0 0.5 -0.3 1219
470.0 770.0 0.0 01 8 RG 2.23 1.7 0.5 -0.3 1221

* All concentrations shown include background. FMPC is calculated net of Background Threshold.
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Summary of Background Data and Thresholds Used in this Analysis

Measurement BK DCGL: 35 EMC: 105 Nuclides Ra
Matrices s
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (Td) (Tc)
(rCirg) (pCirg) :08%) (pCirg) (pCifg)
U 291 1.76 0.90 3.56 7.06 14.06
Th 291 2.29 0.26 2.81 6.31 13.31
Ra 291 0.64 0.11 0.86 4.36 11.36
FMPC 29 0.62 0.05
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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STATISTICAL TEST
Run Date: 7/1/2003 1:44:04 AM
Survey Unit 14 Class 1
Selected Test: WILCOXON RANK SUM TEST
Test Pass
Thresholds:
EMC 10.5 DCGL 3.5 Nuclide Ra
DATA SUMMARY
\/ 291 Background Points 35 Survey points processed
Wr = 52671 WcC 48445
“++*+ The survey unit has passed the WILCOXON RANK SUM TEST ******
~ Kerr-McGee Technical Center Revision 0
September 2003
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Run Date Monday, June 30, 2003

KERR-MCGEE TECHNICAL
CENTER

Threshold Comparison Test Report -

Survey Unit 15 Class: 2 Data Points FMPC Grid Type R Spacing
SURVEY UNIT TABLE
Surface Area
Borders Included
N S E W (sq. m) Remarks

757. 731, 361. 340. 546
757. 740. 383. 361. 374
757. 731, 405. 383. 572
718. 703. 405. 386. 285
750. 703. 460. 405. 2585
745. 703. 465. 460. 210
725. 703. 475. 465, 220
703. 674. 475 417. 1682

. 674, 660. 475. 420. 770
678. 674. 417. 380. 148
666. 663. 420. 380. 120
Total 7512

INITIALIZATION DATA

Measurement Types Selected:

RG, PR, PG, Bl, CH

Date Range: All
*** Report does not include Remediated data points ***
Thresholds:
EMC: 3.0 DCGLw 1.0 Nuclides FMPC
SURVEY UNIT TEST STATUS
Test Performed Status Mix FMPC
Min/Max Pass Maximum Survey Value § 1.0
Background Fail Minimum Background S 0.3
DCGLw Pass Difference 0.7
DCGLavg Pass
EMC Pass
Average Activity -0.2 FMPC
Wilcoxon Rank Sum Pass
Sign Test for Paired Data: N/A

15 m.
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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 15

Meas. U Th Ra FMPC*
X Y D1 D2 Mitx__ Type pCi/lg pCilg pCilg Remark TCN _Exc_Res.
408.0 725.0 0.0 01 S Bl 5.73 4.3 0.4 0.2 765 C

\/ * All concentrations shown include background. FMPC is calculated net of Background Threshold.

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

Survey Unit 15

Meas. U Th Ra FMPC*
X Y D1 D2 Mtx  Type _pCilg __pCilg__ pCilg Remark TCN __Exc Res.

4240 693.0 0.0 01 S RG 35 1.9 0.9 -0.2 774

348.0 753.0 0.5 10 8§ Bl 2.4 2.3 0.6 -0.2 803

408.0 723.0 0.0 01 S RG 3.8 1.8 0.8 -0.2 788

4240 738.0 0.0 0.1 S RG 3.3 1.8 0.8 -0.2 798

4440 7070 0.0 01 S Bl 3.1 1.8 0.8 -0.2 820

439.0 723.0 0.0 01 S RG 24 1.8 0.8 -0.2 790

424.0 678.0 0.0 01 S RG 2.8 1.9 0.7 -0.2 770

409.0 708.0 0.0 01 S8 RG 3.2 1.7 0.8 -0.2 781

439.0 663.0 0.0 01 S RG 3.2 1.7 0.8 -0.2 767

4440 706.0 1.5 20 8§ Bl 2.8 2.0 0.6 -0.2 819

425.0 708.0 0.0 01 S Bl 2.16 1.1 1.2 -0.2 2393 X

348.0 753.0 0.1 05 S Bl 29 1.8 0.7 -0.2 802

438.0 738.0 0.0 01 S RG 2.8 1.8 0.7 0.2 799

439.0 693.0 0.0 01 S RG 3.3 1.7 0.7 -0.3 777

409.0 738.0 0.1 05 8 Bl 3 1.7 07 0.3 796

Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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Meas. U Th Ra FMPC*
X Y D1 D2 Mtx__ Type pCi/lg _ pCilg __ pCi/g Remark TCN__Exc Res.
439.0 708.0 0.0 01 S RG 2.7 1.7 0.7 -0.3 785
4440 706.0 1.0 15 S Bl 2.2 2.0 0.5 -0.3 818
4540 723.0 0.0 01 S RG 3.1 1.8 0.6 -0.3 791
4240 693.0 0.1 05 S Bl 3 1.8 0.6 -0.3 775
419.0 7450 05 1.0 S ] 3 1.8 0.6 -0.3 808
4470 745.0 0.1 05 S BI 2.8 18 0.6 -0.3 813
439.0 678.0 0.0 01 S RG 3.4 16 0.7 -0.3 771
409.0 738.0 0.0 01 8 RG 3.4 1.6 0.7 -0.3 795
4540 7380 0.0 01 S RG 2.7 1.6 0.7 -0.3 800
4540 693.0 0.0 01 S RG 26 16 0.7 -0.3 778
4240 7230 0.0 01 S RG 3.4 14 0.8 -0.3 789
4240 7080 0.0 01 S RG 3.1 1.7 0.6 -0.3 782
4440 7060 0.0 01 S Bl 28 17 0.6 -0.3 815
424.0 708.0 0.1 05 S BI 2.8 1.7 0.6 -0.3 783
4440 707.0 0.5 10 S BI 2.6 1.7 0.6 -0.3 822
454.0 708.0 0.0 01 8§ RG 3.3 1.5 0.7 -0.3 786
447.0 745.0 05 10 S Bl 25 1.8 0.5 -0.3 814
4440 706.0 0.5 10 S BI 2.3 1.8 0.5 -0.3 817
4240 663.0 0.0 01 S RG 3 1.6 0.6 -0.3 766
454.0 663.0 0.0 0.1 S RG 3 1.6 0.6 -0.3 768
4320 745.0 0.5 10 S Bl 29 1.6 0.6 -0.3 811
4440 706.0 0.1 05 § Bl 2.8 1.6 0.6 -0.3 816
4240 708.0 0.5 10 8 B! 24 16 0.6 -0.3 784
419.0 7450 0.1 05 § Bl 2.4 1.6 0.6 -0.3 807
469.0 723.0 0.0 01 S RG 2.7 14 0.7 -0.3 792
409.0 738.0 0.5 10 S Bl 2.9 15 0.6 -0.3 797
4240 693.0 0.5 10 S Bi 3.6 1.6 0.5 -0.3 776
4440 707.0 0.1 05 S Bl 2.1 1.6 0.5 -0.3 821
4440 7070 1.0 15 S Bi 2.1 1.6 0.5 -0.3 823
4540 6780 0.0 04 S RG 2 1.6 0.5 -0.3 772
4520 7310 00 01 S Bl 2.37 1.4 0.6 -0.4 2394
432.0 745.0 0.1 05 S Bl 21 1.3 0.5 -0.4 810
447.0 745.0 0.0 01 S Bl 1.5 0.8 0.5 -0.5 812
348.0 753.0 0.0 01 S Bl 2.3 0.9 0.4 -0.5 801
383.0 753.0 0.0 01 § BI 14 0.6 0.5 -0.5 805
419.0 7450 0.0 01 S Bl 1.4 0.5 0.5 -0.5 806
4320 7450 0.0 01 S Bi 14 0.5 04 -0.6 809
393.0 7380 0.0 01 S Bl 1.3 0.4 0.4 -0.6 794
469.0 7080 0.0 01 S Bl 1.2 0.4 0.4 -0.6 787
469.0 663.0 0.0 01 S Bl 1.2 0.4 04 -0.6 769
378.0 753.0 0.0 01 S Bl 1.1 0.4 0.4 -0.6 804
469.0 678.0 0.0 01 S Bi 1.2 0.5 0.3 -0.6 773
447.0 7450 0.0 01 S RG 1.28 0.3 0.4 -0.6 Asphalt 2045
469.0 6630 0.0 01 S RG 1.24 0.3 0.4 -0.6 Asphalt 2001
418.0 745.0 0.0 01 S RG 0.16 0.4 0.3 -0.6 Asphalt 2043
468.0 6930 00 0.1 S Bl 1.2 0.3 0.4 -0.6 779
348.0 738.0 0.0 01 S Bl 0.8 0.3 0.4 -0.6 793
432.0 745.0 0.0 01 S RG 1.21 0.3 0.3 -0.6 Asphalt 2044
393.0 708.0 0.0 01 S RG 1.7 0.4 0.3 -0.6 780
469.0 7080 0.0 01 S RG 0.61 0.4 0.3 -0.6 Asphait 2013
469.0 678.0 0.0 01 S RG 0.2 0.3 0.3 -0.6 Asphalt 2002
469.0 693.0 0.0 01 S RG 0.93 0.3 0.4 -0.6 Asphalt 2005
348.0 753.0 0.0 0.1 S RG 0.14 0.3 0.3 -0.6 Asphalt 2052
378.0 753.0 0.0 01 S RG 0.37 0.3 0.3 -0.6 Asphalt 2053
393.0 753.0 0.0 0.1 S RG 0.45 0.1 0.4 -0.7 Asphalt 2054
393.0 7380 0.0 01 S RG 0.1 0.2 0.3 -0.7 Asphalt 2031
348.0 738.0 0.0 01 8 RG 0.45 0.2 0.3 -0.7 Asphalt 2032

* All concentrations sﬁown include background. FMPC is calculated net of Background Threshold.
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Summary of Background Data and Thresholds Used in this Analysis

Measurement BK DCGL: 1.0 EMC: 30 Nuclides FMPC

Matrices S

Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (7d) (Tc)
(pCig) (pCirg) (pCig) (pCirg) (pCig)
U 291 1.76 0.90 3.56 4.56 6.56
Th 291 2.29 0.26 2.81 3.81 5.81
Ra 291 0.64 0.11 0.86 1.86 3.86
FMPC 291 0.62 0.05
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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STATISTICAL TEST
Run Date: 7/4/2003 1:44:54 AM
Survey Unit 15 Class 2
Selected Test: WILCOXON RANK SUM TEST
Test Pass
Thresholds:
EMC 3.0 DCGL 1.0 Nuclide FMPC

DATA SUMMARY

291 Background Points 35 Survey points processed
Wr = 52671 Wc 48445

¥*+xx+ The survey unit has passed the WILCOXON RANK SUM TEST ******
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Run Date Monday, June 30, 2003

Survey Unit 16 Class: 1 Data Points U Grid Type R Spacing 6 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N S E W (sq. m) Remarks
750. 745. 465. 460. 25
750.  740. 560. 465, 950
Total 975

INITIALIZATION DATA

Measurement Types Selected: RG, PR, PG, BI, CH
Date Range: All
*** Report does not include Remediated data points

*kh

Thresholds:

EMC: 684.0 DCGLw 228.0 Nuclides U
SURVEY UNIT TEST STATUS
Test Performed Status Mix (pCi/g)
Min/Max Pass Maximum Survey Value S 3.9
Background Fail Minimum Background S 0.0
DCGLw Pass Difference 3.9
DCGLavg Pass
EMC Pass

Average Activity 25 (pCifg)

Wilcoxon Rank Sum Pass

Sign Test for Paired Data: N/A
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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 16

Meas. U Th Ra FMPC*
X Y D1 D2 Mtx  Type pCilg pCi/g pCilg Remark TCN Exc Res.
494.0 7420 0.0 01 S RG 3.75 2.2 1.0 -0.1 1483 C
510.0 7420 0.0 01 S RG 3.86 2.1 0.9 -0.1 1486 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

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

Survey Unit 16

Meas. U Th Ra FMPC
X Y D1 D2 Mtx__ Type pCilg pCi/g pCilg Remark TCN Exc Res.
4940 7470 0.0 01 S RG 2.96 2.3 1.0 -0.1 1511
515.0 747.0 0.0 01 S RG 1.82 24 0.9 -0.1 1515
499.0 747.0 0.0 01 S RG 2.98 2.4 0.8 -0.1 1512
510.0 747.0 0.0 01 8 RG 283 2.2 0.9 -0.1 1514
499.0 7420 0.0 01 § RG 2,92 22 0.9 -0.1 1484
505.0 7420 0.0 01 8§ RG 3.01 2.3 0.8 -0.1 1485
526.0 747.0 0.0 01 S RG 2.67 2.2 0.9 -0.1 1519
488.0 742.0 0.0 01 S RG 3.05 21 0.9 -0.1 1482
488.0 747.0 0.0 01 S RG 1.76 2.3 0.8 -0.1 1510
505.0 747.0 0.0 01 8§ RG 2.29 22 0.8 -0.1 1513
483.0 7440 0.5 1.0 S Bl 2.55 2.2 0.8 -0.1 1503
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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Meas. ) Th Ra FMPC*
X Y D1 D2 Mix__ Type pCi/g  pCilg pCi/g Remark TCN Exc_Res.
515.0 742.0 0.0 01 8 RG 2.61 22 0.8 -0.1 1487
521.0 7470 0.0 01 S RG 2.16 2.4 0.9 -0.1 1516
532.0 7420 0.0 01 S RG 2.51 2.2 0.8 -0.2 1490
521.0 747.0 0.1 05 S BI 1.79 18 1.0 -0.2 1517
488.0 7410 0.0 01 S Bl 2.67 2.0 0.9 -0.2 SDR-0002 2107
532.0 747.0 0.0 01 S RG 3.15 2.1 0.8 -0.2 1520
521.0 747.0 0.5 10 S BI 2.19 241 0.8 -0.2 1518
548.0 7420 0.0 01 S RG 2.58 2.0 0.8 -0.2 1495
548.0 747.0 0.0 01 S RG 2.57 2.2 0.7 -0.2 1523
521.0 742.0 0.0 01 S RG 3.25 2.0 0.8 -0.2 1488
483.0 747.0 0.0 01 S RG 1.91 2.2 0.7 -0.2 1509
477.0 7420 0.1 05 S Bl 2.32 2.4 0.7 -0.2 1479
526.0 7420 0.0 01 S RG 3.17 1.9 0.8 -0.2 1489
543.0 747.0 0.0 01 S RG 2.92 19 0.8 0.2 1522
553.0 747.0 0.0 0.1 8 RG 2.55 21 0.7 -0.2 1524
483.0 742.0 0.3 05 S PG 1.54 2.2 0.6 -0.2 2439
543.0 7420 0.0 01 S RG 1.92 2.0 0.7 -0.2 1494
537.0 7470 0.0 01 8 RG 2.07 2.0 0.7 -0.2 1521
553.0 742.0 0.0 01 S RG 2.41 1.9 0.8 -0.2 1406
559.0 742.0 0.0 01 S RG 2.55 1.8 0.8 -0.2 1497
467.0 747.0 0.0 01 S RG 3.36 1.9 0.8 -0.2 1505
485.0 743.0 0.5 10 § Bl 2.55 2.1 0.6 -0.2 1500
537.0 7420 0.0 01 S RG 2.53 1.9 0.7 -0.2 1491
461.0 747.0 0.0 01 8§ RG 2.87 1.9 0.7 -0.2 1504
480.0 743.0 0.0 01 S Bl 242 1.9 0.7 -0.2 SDR-0002 2080
477.0 7420 0.0 01 S RG 2.89 1.6 0.9 -0.2 1478
477.0 7420 0.5 10 8 Bl 1.71 21 0.6 0.2 1480
477.0 7470 0.0 01 S RG 2.81 1.8 0.7 -0.2 1508
484.0 7450 0.0 01 S BI 3.02 1.8 0.7 -0.2 SDR-0002 2092
559.0 747.0 0.0 01 S RG 3.08 1.8 0.6 -0.3 1525
537.0 7420 0.1 05 S Bl 2.19 1.8 0.6 -0.3 1492
485.0 743.0 0.3 0.5 8§ PR 1.91 1.9 0.5 -0.3 2443
483.0 7440 0.3 05 8§ PR 1.8 1.8 0.6 -0.3 2440
537.0 7420 0.5 10 S Bl 2.27 1.8 0.6 -0.3 1493
4820 745.0 0.0 01 S Bl 1.77 1.6 0.6 -0.3 SDR-0002 2086
486.0 7450 0.0 01 S Bi 2.16 15 0.6 -0.3 SDR-0002 2101
472.0 747.0 0.0 01 S RG 2.49 1.3 0.7 -0.3 1506
472.0 747.0 0.1 05 S Bl 2.39 1.4 0.5 -0.4 1507
4720 7420 0.0 0.1 S RG 2.65 1.2 0.6 -0.4 1477
467.0 7420 0.0 01 S Bl 2.51 0.9 0.7 -0.4 1476
467.0 7420 0.0 01 S RG 0.71 0.3 0.3 -0.6 Asphalt 2038

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

Kerr-McGee Technical Center
Final Status Survey Report
Outdoor Survey Units

A-3-96

Revision 0
September 2003
APPENDIX 3 - Tab 15



KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils

Summary of Background Data and Thresholds Used in this Analysis

Measurement BK DCGL: 2280 EMC: 6840 Nuclides U

Matrices S

Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold

Points (Thk) (Td) (Tc)
wCicg) @Ci’g) rCi’g) /487 ) (pCilg)

u 291 1.76 0.90 3.56 231.56 687.56

Th 291 2.29 0.26 2.81 230.81 686.81

Ra 291 0.64 0.1 0.86 228.86 684.86

FMPC 291 0.62 0.05
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STATISTICAL TEST
Run Date: 7/1/2003 1:46:08 AM
Survey Unit 16 Class 1
Selected Test: WILCOXON RANK SUM TEST
Test Pass
Thresholds:
EMC 684.0 DCGL 228.0 Nuclide U

DATA SUMMARY

291 Background Points 37 Survey points processed
Wr = 53253 Wc 48763

wex5x The survey unit has passed the WILCOXON RANK SUM TEST ke
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Threshold Comparison Test Report - Soils
Run Date Monday, June 30, 2003
Survey Unit 17 Class: 1 Data Points FMPC Grid Type R Spacing 8 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N S E W (sq. m) Remarks
740. 725. 475. 465. 150
740.  720. _560. 475. 1700
Total 1850
INITIALIZATION DATA
A

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

Date Range: All
* Report does not include Remediated data points

*hh

Thresholds:

EMC: 3.0 DCGLw 1.0 Nuclides FMPC

SURVEY UNIT TEST STATUS

Test Performed Status Mix FMPC
Min/Max Fail Maximum Survey Value S 1.5
Background Fail Minimum Background S 0.3
DCGLw Pass Difference 1.2
DCGLavg Pass

EMC Pass

Average Activity 0.0 FMPC

Wilcoxon Rank Sum Pass

Sign Test for Paired Data: N/A
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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 17

Meas. (6] Th Ra FMPC*
X Y D1 D2 Mix  Type pCilg pCilg pCi/lg Remark TCN _Exc Res.
486.0 736.0 0.5 10 S Bi 22.2 1.8 3.8 0.7 Hot Spot 2060 C
5145 7365 0.0 01 S Bi ¢] 1.7 3.8 0.6 Hot Spots 2530 C
492.0 732.0 0.1 05 S Bl 131 1.9 34 0.6 1556 C
481.0 739.0 0.5 10 S BI 19.5 2.1 27 0.5 Hot Spot 2063 C
481.0 738.0 0.5 10 S Bi 9.95 2.2 2.8 0.5 1572 C
49840 732.0 0.5 10 S Bl 5.49 1.9 2.3 0.2 1560 C
478.0 7340 0.1 05 S BI 8.25 1.8 2.1 0.2 Hot Spot 2056 C
477.0 734.0 0.5 10 S BI 4.44 2.0 16 0.1 1563 C
482.0 737.0 0.0 01 S Bl 4.01 18 1.6 0.0 2082 C
530.0 7205 0.0 01 S B! 3.79 2.2 1.3 0.0 747 C
491.0 733.0 0.1 05 S Bl 5.53 2.3 1.2 0.0 1565 C

* All concentrations shown include background. FMPC is calculated net of Background Threshoid.

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

Survey Unit 17

Meas. U Th Ra FMPC*
X Y D1 D2 Mtx  Type pCilg _ pCi/lg _pCiflg Remark TCN _Exc Res.
491.0 7330 0.5 10 S Bl 2.89 2.0 1.3 0.0 1566
492.0 732.0 0.5 10 S Bl 4.34 21 11 -0.1 1557
513.0 739.0 0.0 01 S RG 3.15 22 1.1 -0.1 1581
498.0 739.0 0.0 g1 S RG 2.7 22 1.1 -0.1 1579
478.0 734.0 0.5 10 S Bl 4.34 2.0 1.2 -0.1 Hot Spot 2057
502.6 7349 0.1 03 8 PR 4.62 2.0 1.1 -0.1 NRC- 2495
Kerr-McGee Technical Center Revision 0
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Meas. U Th Ra FMPC*

X Y D1 D2 Mtx  Type pCilg _pCilg pCilg Remark TCN _Exc_Res.
528.0 731.0 0.0 0.1 RG 1.95 2.2 0.9 -0.1 1548
528.0 739.0 0.0 0.1 RG 2.31 22 0.9 -0.1 1583
4885 736.0 0.5 1.0 Bi 2.29 2.2 0.8 -0.1 740
505.0 739.0 0.0 0.1 RG 3.37 2.1 0.8 -0.1 1580
480.0 737.0 0.0 0.1 BI 3.83 1.7 1.1 -0.1 SDR-0002 2077
543.0 731.0 0.0 0.1 RG 3.52 22 0.8 -0.1 1552
490.0 739.0 0.0 0.1 RG 2.32 21 0.8 -0.2 1578
485.0 736.0 0.3 0.5 PR 24 2.2 0.7 -0.2 2441
501.0 736.0 0.5 1.0 Bl 1.86 24 0.6 -0.2 743
480.0 739.0 0.3 0.5 PR 17.4 2.2 0.5 -0.2 2434
498.0 733.0 0.0 0.1 BI 35 1.9 0.9 -0.2 SDR-0002 2128
486.0 735.0 0.3 0.5 PR 1.93 1.9 0.9 -0.2 2444
486.0 737.0 1.0 1.1 PR 9.5 2.4 0.5 -0.2 2446
5350 724.0 0.0 0.1 RG 2.01 2.2 0.7 -0.2 1536
481.0 7380 0.3 0.5 PR 13.0 2.3 0.5 -0.2 2436
528.0 7240 0.0 0.1 RG 2.19 22 0.7 -0.2 1635

Bl 257 21 0.7 -0.2 748
RG 2.55 2.3 0.6 -0.2 1553
PR 111 23 0.5 -0.2 2435
BI 1.92 22 0.6 -0.2 1533
RG 2.55 2.0 0.8 -0.2 1546
Bl 1.95 22 0.6 -0.2 745
RG 21 21 0.7 -0.2 1538
Bl 2.35 21 0.7 -0.2 SDR-0002 2113
Bl 1.76 22 0.6 -0.2 1534
RG 1.87 21 0.6 -0.2 1537

530.0 7205 0.1 0.5
5§50.0 7310 0.0 0.1
481.0 7380 0.3 05
5200 7240 0.1 0.5
513.0 7310 00 0.1
506.0 7370 0. 0.5
550.0 7240 00 0.1
490.0 739.0 0.0 0.1
520.0 7240 05 1.0
5430 7240 0.0 0.1

BN OLOLLNNNNDONNNLLLNLLONNNNLLDLLNLNNVLOOOOnDOOOnBNOLOHND
@

528.0 731.0 0.1 0.5 1.86 24 0.5 -0.2 1549
496.0 7315 0.1 0.3 PR 3.01 22 0.6 -0.2 2454
535.0 739.0 0.0 0.1 RG 1.89 21 0.6 -0.2 1584
485.0 738.0 1.0 1.1 PR 14.5 2.2 04 -0.2 2442
498.0 731.0 0.1 03 PG 5.65 2.1 0.6 -0.2 2514
482.0 739.0 1.0 1.1 PR 4.41 23 0.5 -0.2 2437
482.0 735.0 0.0 0.1 Bl 3.17 13 1.1 -0.2 SDR-0002 2081
486.0 736.0 0.3 0.5 PR 2.25 2.3 0.5 -0.2 2445
4980 7240 0.0 Q.1 RG 0.93 2.0 0.7 -0.2 1529
483.0 739.0 1.0 1.1 PG 6.57 2.3 04 0.2 2438
4885 736.0 0.3 0.5 PR 1.68 2.2 0.5 -0.2 2449
4940 7320 0.1 0.3 PR 2.37 22 0.6 -0.2 2453
501.0 736.0 0.1 0.3 PR 2.67 22 0.5 -0.2 2456
506.0 737.0 0.5 1.0 BI 1.95 2.1 0.6 -0.2 746
558.0 724.0 0.0 0.1 RG 3.15 1.9 0.7 -0.2 1539
520.0 731.0 0.0 0.1 RG 1.58 1.9 0.7 -0.2 1547
558.0 731.0 0.0 0.1 RG 2.84 2.0 0.6 -0.2 1554
505.0 731.0 0.0 0.1 RG 2.23 1.9 0.7 -0.2 1545
550.0 7390 0.0 A RG 2.01 2.0 0.7 -0.2 1586
490.0 7240 0.0 0.1 RG 217 2.1 0.6 -0.2 1528
488.0 738.5 0.3 0.5 PR 2.88 2.3 0.4 -0.2 2448
468.0 7310 0.0 0.1 RG 2.36 1.9 0.7 -0.2 1540
477.0 738.0 0.1 0.5 BI 212 2.0 0.6 -0.2 SDR-0002 2069
487.0 736.0 1.0 1.1 PR 3.61 2.2 0.5 -0.2 2447
501.0 736.0 0.1 0.5 Bl 2.36 21 0.6 -0.2 742
479.0 7340 01 0.3 PR 2.95 21 0.5 0.2 2433
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Meas. U Th Ra FMPC

X Y D1 D2 Mix  Type pCilg pCilg _ pCilg Remark TCN__Exc__Res.
510.0 738.0 0.1 03 S PR 1.76 2.0 0.7 0.2 2458
4970 736.0 0.3 05 S PR 1.14 2.3 0.4 -0.2 2455
477.0 738.0 0.5 10 S BI 2.56 2.1 0.5 -0.2 SDR-0002 2070
478.0 735.0 0.2 03 S PR 2.99 2.2 0.5 -0.2 2432
558.0 739.0 0.0 0.1 S RG 1.85 2.0 0.6 -0.2 1589
506.0 737.0 0.1 03 S PR 277 2.0 0.6 -0.2 2457
543.0 739.0 0.0 01 S RG 1.8 2.1 0.6 -0.2 1585
476.0 733.0 0.0 01 S Bl 2.48 1.9 0.7 -0.2 SDR-0002 2064
530.0 720.5 0.5 10 S Bl 216 22 0.5 -0.2 749
478.0 734.0 0.1 03 § PR 3.54 22 0.5 -0.2 2431
491.0 733.0 0.1 03 S PR 1.73 2.0 0.6 -0.2 2450
513.0 7240 0.0 01 S RG 2.55 1.9 0.6 -0.2 1531
528.0 731.0 0.5 10 S Bl 1.77 2.0 0.6 -0.2 1550
4920 736.0 0.3 05 S PR 2.39 2.0 0.6 0.2 2452
4750 731.0 0.0 01 S RG 2.34 2.0 0.6 -0.2 1541
505.0 724.0 0.0 01 S RG 1.49 1.9 0.6 -0.2 1530
476.0 735.0 0.1 03 S PR 1.98 1.9 0.6 -0.2 2429
520.0 739.0 0.0 01 S RG 2.07 1.8 0.6 -0.3 1582
483.0 731.0 0.0 01 S RG 1.5 2.0 0.5 0.3 1542
520.0 7240 0.0 01 S RG 2.1 17 0.7 -0.3 1532
550.0 739.0 0.1 05 S Bi 212 2.0 0.5 -0.3 1587
484.0 735.0 0.0 0.1 S BI 3.49 16 0.8 -0.3 SDR-0002 2087
477.0 734.0 0.1 03 § PR 2.75 1.9 0.5 -0.3 2430
475.0 724.0 0.0 0.1 S RG 278 1.8 0.6 -0.3 1526
483.0 724.0 0.0 01 S RG 3.05 17 0.6 -0.3 1527
490.0 731.0 0.0 01 S RG 217 1.9 0.5 -0.3 1543
550.0 739.0 0.5 10 S Bl 1.52 1.8 0.6 -0.3 1588
477.0 738.0 0.0 01 S Bl 1.84 17 0.6 -0.3 SDR-0002 2068
535.0 731.0 0.0 0.1 § RG 1.68 1.7 0.6 -0.3 1551
475.0 739.0 0.0 01 8§ RG 2.46 1.6 0.7 -0.3 1574
492.0 7320 0.1 03 S PR 1.33 1.9 0.5 -0.3 2451
486.0 733.0 0.0 01 S Bl 2.86 14 0.7 -0.3 SDR-0002 2093
498.0 729.0 0.0 01 S Bl 1.93 1.6 0.5 -0.3 SDR-0002 2126
490.0 729.0 0.0 01 S Bl 1.4 1.4 0.7 -0.3 SDR-0002 2108
4920 7310 0.0 01 S Bl 1.83 14 0.6 -0.3 SDR-0002 2115
476.0 739.0 0.0 01 S Bl 1.86 1.3 0.7 -0.3 SDR-0002 2067
468.0 739.0 0.0 01 S RG 1.91 1.4 0.6 -0.3 1573
496.0 729.0 0.0 01 8 Bl 1.34 1.3 0.7 -0.4 SDR-0002 2123
4900 7310 0.0 01 S Bl 1.78 14 0.6 -0.4 SDR-0002 2109
488.0 7310 0.0 01 S Bl 2.01 1.2 0.6 -0.4 SDR-0002 2102
494.0 729.0 0.0 01 S Bl 1.03 1.1 0.6 -0.4 SDR-0002 2119
4920 729.0 0.0 01 S Bi 1.25 0.8 0.5 -0.5 SDR-0002 2114

* Ail concentrations shown include background. FMPC is calculated net of Background Threshold.
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Summary of Background Data and Thresholds Used in this Analysis

A-3-103

Measurement BK DCGL: 10 EMC: 30 Nuclides FMPC
Matrices S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (Td) (Tc)
(rCi’g) (Ci/g) (pCirg) (pCi’g) (pCi’g)
U 291 1.76 0.90 3.56 4.56 6.56
Th 291 2.29 0.26 2.81 3.81 5.81
Ra 291 0.64 0.11 0.86 1.86 3.86
FMPC 291 0.62 0.05
~ Kerr-McGee Technical Center Revision 0
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STATISTICAL TEST
Run Date: 7/1/2003 1:47:00 AM
Survey Unit 17 Class 1
Selected Test: WILCOXON RANK SUM TEST
Test Pass
Thresholds:
EMC 3.0 DCGL 1.0 Nuclide FMPC
DATA SUMMARY
291 Background Points 38 Survey points processed
~
Wr = 53544 Wc 48922

*++%x The survey unit has passed the WILCOXON RANK SUM TEST ******

~ Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 - Tab 16
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils

Run Date Monday, June 30, 2003

Survey Unit 18 Class: 1 Data Points FMPC Grid Type R Spacing 8 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N 8 E W (sqg. m) Remarks
720. 700. 560. 475. 1692
Total 1692

INITIALIZATION DATA

Measurement Types Selected: RG, PR, PG, BI, CH
~ Date Range: All
*** Report does not include Remediated data points ***

Thresholds:
EMC: 3.0 DCGLw 1.0 Nuclides FMPC
SURVEY UNIT TEST STATUS
Test Performed Status Mtx FMPC
Min/Max Fail Maximum Survey Value S 1.3
Background Fail Minimum Background S 0.3
DCGLw Pass Difference 1.0
DCGlavg Pass
EMC Pass
Average Activity 0.0 FMPC
Wilcoxon Rank Sum Pass
Sign Test for Paired Data: N/A
~— Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
APPENDIX 3 —Tab 17

Outdoor Survey Units
A-3-105



KERR-MCGEE TECHNICAL CENTER

DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Soils

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 18

Meas U Th Ra FMPC*
X Y D1 D2 Mtx_ Type pCi/g__ pCilg_ pCilg Remark TCN__Exc_Res.
532.0 706.0 0.0 01 S Bl 12.5 2.7 27 0.5 Hot Spots 2531 C
531.0 706.0 0.0 01 S Bl 10.9 1.9 2.8 0.4 1606 C
532.0 717.0 0.0 01 S RG 8.45 2.3 2.6 04 1636 C
528.0 706.0 0.1 03 S PR 6.23 1.9 1.7 0.1 2428 C
533.0 707.0 0.0 01 S BI 6.42 1.9 1.6 a1 753 C
5345 706.5 0.0 01 S Bl 6.63 1.8 1.6 0.0 756 C
5274 706.1 0.1 03 S PR 5.53 2.0 1.5 0.0 NRC- 2497 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

THE FOLLOWING DATA POINTS PASSED BACKGROUND, DCGLw, AND

EMC SCREENING TESTS:

Survey Unit 18

Meas ] Th Ra FMPC*
X Y D1 D2 Mix  Type pCilg _pCi/g _pCi/g Remark TCN Exc Res.
523.0 706.0 0.3 05 S PR 4.44 2.4 1.3 0.0 2426
526.0 707.0 0.3 05 S PR 3.67 21 1.2 0.0 2427
539.0 702.0 0.0 01 S RG 29 1.9 1.2 -0.1 1598
522.0 706.0 0.3 05 S PR 2.95 2.5 0.7 -0.1 2425
526.0 706.0 0.5 10 8 Bl 2.33 2.3 0.8 -0.1 1605
503.0 710.0 0.0 01 S RG 215 2.2 0.9 -0.1 1617

Kerr-McGee Technical Center
Final Status Survey Report
Outdoor Survey Units
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KERR-MCGEE TECHNICAL CENTER

Threshold Comparison Test Report - Soils

DECOMMISSIONING PROJECT

Meas. U Th Ra FMPC*

X Y D1 D2 Mix__ Type pCi’lg pCilg pCilg Remark TCN__Exc Res.
532.0 702.0 0.0 01 8§ RG 2.88 1.9 1.1 -0.1 1597
496.0 702.0 0.0 01 S RG 2.15 22 0.9 -0.1 1592
531.0 706.0 0.1 05 S Bl 2.79 2.1 0.9 -0.1 1607
521.0 706.0 0.3 05 S PR 2.28 25 0.7 -0.1 2424
496.0 717.0 0.0 01 S RG 2.57 22 0.8 -0.1 1629
503.0 702.0 0.0 01 S RG 27 23 0.8 -0.1 1593
525.0 7020 0.0 0.1 S RG 2.88 22 0.8 -0.1 1596
532.0 710.0 0.0 0.1 8 RG 2.85 2.0 0.9 -0.1 1621
546.0 717.0 0.0 0.1 8 RG 245 2.3 0.7 -0.1 1640
§25.0 710.0 0.0 0.1 8 RG 2.73 21 0.8 -0.1 1620
546.0 710.0 0.0 0.1 8 RG 2.79 21 0.8 -0.2 1623
522.0 707.0 0.5 10 S BI 3.12 2.1 0.8 -0.2 1611
539.0 717.0 0.0 01 S RG 245 2.1 0.8 -0.2 1639
489.0 717.0 0.0 61 S RG 2.07 2.1 0.8 -0.2 1628
523.0 706.0 0.5 1.0 S Bl 2.9 2.2 0.7 -0.2 SDR-0009 2328
553.0 710.0 0.0 01 S RG 2.56 2.1 0.8 -0.2 1624
539.0 710.0 0.0 0.1 S RG 3.66 19 0.9 -0.2 1622
520.0 707.5 0.0 0.1 S B! 3.85 18 0.9 -0.2 750
518.0 702.0 0.0 01 S RG 3.69 2.0 0.8 -0.2 1595
510.0 702.0 0.0 01 S RG 1.98 2.0 0.8 -0.2 1584
553.0 710.0 0.1 05 S BI 2.63 23 0.6 -0.2 1625
503.0 717.0 0.0 01 § RG 2.89 2.0 0.8 -0.2 1632

) 531.0 708.0 0.5 10 S Bl 2.21 2.4 0.7 -0.2 1608
A 532.0 717.0 0.1 05 § BI 2.07 2.1 0.7 -0.2 1637
553.0 710.0 0.5 10 S BI 2.27 2.0 0.8 -0.2 1626
546.0 702.0 0.0 01 S RG 2.65 1.8 0.9 0.2 1599
489.0 7020 0.0 01 S RG 1.89 2.0 0.7 -0.2 1591
533.0 707.0 0.1 05 S BI 1.81 2.2 0.6 -0.2 754
553.0 717.0 0.0 0.1 S RG 2.62 20 0.7 -0.2 1641
510.0 710.0 0.0 01 S RG 1.75 2.0 0.8 -0.2 1618
553.0 7020 0.0 01 S RG 1.74 2.0 0.7 -0.2 1600
520.0 707.5 0.1 05 S Bl 1.12 2.2 0.6 -0.2 751
534.5 706.5 0.5 10 S Bl 1.64 21 0.6 -0.2 758
496.0 717.0 0.1 05 S Bl 2.14 2.3 0.5 -0.2 1630
5345 7065 0.1 05 8§ Bl 1.2 2.0 0.7 -0.2 757
482.0 710.0 0.0 01 S RG 2.54 2.0 0.6 -0.2 1612
532.0 717.0 0.5 1.0 8 Bi 3.1 1.8 0.7 -0.2 1638
520.0 7075 0.5 1.0 S BI 217 21 0.6 -0.2 752
496.0 717.0 0.5 10 S BI 1.34 21 0.5 -0.2 1631
5100 717.0 0.0 01 S8 RG 1.47 2.0 0.6 -0.2 1633
482.0 702.0 0.0 01 S RG 2.93 18 07 -0.2 1590
489.0 710.0 0.0 01 S RG 2.47 1.9 0.7 -0.2 1615
496.0 710.0 0.0 01 S RG 2.51 1.9 0.6 -0.2 1616
553.0 702.0 0.1 05 S Bl 1.32 1.9 0.6 -0.3 1601
518.0 710.0 0.0 01 8 RG 2.59 1.7 0.7 -0.3 1619
518.0 717.0 0.0 01 S RG 2.02 17 0.7 -0.3 1634
553.0 702.0 0.5 10 S Bl 1.93 1.9 0.6 -0.3 1602
4820 710.0 0.1 05 S Bl 2 1.8 0.5 -0.3 1613
4820 710.0 0.5 10 S Bl 1.76 1.7 0.5 -0.3 1614
482.0 7170 0.0 01 S RG 2.74 14 0.5 -0.4 1627
5250 7170 0.0 01 S RG 0.38 1.0 0.5 -0.5 1635

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

hd Kerr-McGee Technical Center
Final Status Survey Report

Outdoor Survey Units

A-3-107

Revision 0
September 2003
APPENDIX 3 —Tab 17



KERR-MCGEE TECHNICAL CENTER

N
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils
Summary of Background Data and Thresholds Used in this Analysis
Measurement BK DCGL: 10 EMC: 30 Nuclides FMPC
Matrices S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (7d) (Tc)
(rCi’g) (rCi’g) (rCi’g) (pCi’g) (pCilp)
u 201 1.76 0.90 3.56 4.56 6.56
N~ Th 291 2.29 0.26 2.81 3.81 5.81
Ra 291 0.64 0.11 0.86 1.86 3.86
FMPC 291 0.62 0.05
~ Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 — Tab 17
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT

Threshold Comparison Test Report - Soils

STATISTICAL TEST

Run Date: 7/1/2003 1:48.08 AM

Survey Unit 18 Class 1

Selected Test: WILCOXON RANK SUM TEST
Test Pass

Thresholds:

EMC 3.0 DCGL 1.0 Nuclide FMPC

DATA SUMMARY

291 Background Points 33 Survey points processed

Wr = 52089 Wc 48126

»*x%% The gurvey unit has passed the WILCOXON RANK SUM TEST ******

- Kerr-McGee Technical Center Revision 0

Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 - Tab 17
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils

Run Date Monday, June 30, 2003

Survey Unit 19 Class: 1 Data Points FMPC Grid Type R Spacing 7 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N S E w (sq. m) Remarks
700. ©680. 560. 475. 1708
Total 1708

INITIALIZATION DATA

N Measurement Types Selected: RG, PR, PG, BI, CH
Date Range: Al
*** Report does not include Remediated data points ***

Thresholds:

EMC: 3.0 DCGLw 1.0 Nuclides FMPC
SURVEY UNIT TEST STATUS
Test Performed Status Mtx FMPC
Min/Max Fail Maximum Survey Value S 2.2
Background Fail Minimum Background S 0.3
DCGLw Fail Difference 1.9
DC9Lavg Pass
EMC Pass
Average Activity 0.0 FMPC
Wilcoxon Rank Sum Pass
Sign Test for Paired Data: N/A
A
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 — Tab 18
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" KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils

THE FOLLOWING DATA POINTS FAILED THE EMC TEST:

NONE

THE FOLLOWING DATA POINTS FAILED THE DCGLw TEST:

Survey Unit 19

Meas. U Th Ra FMPC*
X Y D1 D2 Mtx__ Type pCilg _pCi/g _ pCilg Remark TCN Exc Res.
504.8 686.4 0.0 01 S BI 17.6 7.8 24 1.4 2544 B

* Ali concentrations shown include background. FMPC is calculated net of Background Threshold.

THE FOLLOWING DATA POINTS FAILED THE BACKGROUND TEST:

A%
Survey Unit 19
Meas. u Th Ra FMPC*

X Y D1 D2 Mix Type  pCilg pCilg pCilg Remark TCN _Exc_Res.
504.8 686.4 0.0 01 S Bl 12,6 5.8 2.0 0.9 Hot Spots 2534 C
489.0 682.0 0.3 0.4 S PR 10.8 5.6 14 0.7 2404 C
499.0 685.6 0.0 01 S Bl 8.66 4.5 15 0.5 Hot Spots 2532 C
500.7 686.7 0.0 01 S Bi 10.4 4.5 1.3 0.5 Hot Spots 2533 C
496.0 693.0 0.0 01 8 RG 4.31 4.2 0.9 0.3 1741 C
490.0 684.0 0.3 04 S PR 4.07 4.1 0.8 0.2 2408 C
487.0 680.0 0.0 01 S Bl 7.91 29 15 0.2 2146 C
495.0 688.0 0.0 01 S Bl 5.01 34 1.1 0.2 2176 C
489.0 683.0 0.5 10 S Bl 4.7 3.8 0.7 0.1 1706 C
520.0 686.0 0.0 01 S BI 346 2.6 0.9 0.1 1721 C
503.8 686.4 0.0 01 S Bl 6.15 3.0 1.0 0.1 2547 C
505.8 6864 0.0 01 8 Bl 4.57 2.7 1.1 0.1 2550 C
493.0 690.0 0.0 01 S Bl 2.69 3.1 0.8 0.1 2172 C
504.8 687.4 0.0 01 S BI 457 2.8 1.0 0.0 2549 C
495.0 690.0 0.0 01 S Bl 3 3.2 0.8 0.0 2177 C
504.0 686.0 0.0 01 S CH 26 3.2 0.7 0.0 423 C
4950 692.0 0.0 01 § Bl 3.07 3.0 0.8 0.0 2178 C
496.5 688.0 0.3 04 S PR 2.8 3.0 0.8 0.0 2411 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

N

Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 —Tab 18
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report — Soils

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

Survey Unit 19

Meas. u Th Ra FMPC*

X Y D1 D2 Mtx__ Type pCilg  pCilg pCilg - Remark TCN Ex¢c Res.
496.0 686.0 0.0 01 S RG 8.02 2.3 1.1 0.0 1711
502.0 687.0 0.0 01 S Bl 4.07 2.7 0.9 0.0 1731
499.0 690.0 0.0 01 S Bl 4.31 2.8 0.8 0.0 SDR-0001 2184
504.0 683.0 0.0 01 S CH 2.7 3.0 0.7 0.0 419
499.0 686.0 0.0 01 8 Bl 4.03 2.6 0.9 0.0 SDR-0001 2182
516.5 684.5 0.0 0.1 S PR 28.4 2.3 0.8 0.0 2422
522.0 683.0 0.0 01 8 CH 2 2.8 0.8 0.0 427
497.0 690.0 0.0 01 S BI 1.68 2.8 0.8 0.0 SDR-0001 2181
489.0 682.0 0.5 10 S Bl 5.58 2.6 0.8 0.0 SDR-0001 2186
518.0 686.0 0.1 03 S PG 25.8 2.3 0.7 -0.1 2515
504.0 686.0 0.1 10 S CH 1.5 2.8 0.7 -0.1 424
510.0 693.0 0.0 01 § RG 4.18 2.6 0.8 -0.1 1743
496.0 680.0 Q0.0 01 S CH 4.4 2.7 0.7 -0.1 407
493.0 692.0 0.0 01 S Bi 2.44 2.7 0.7 -0.1 SDR-0001 2173
496.0 686.0 0.0 01 S CH 1.9 2.6 0.8 0.1 415
4920 685.0 0.0 01 S PR 4,92 24 0.9 -0.1 2410
550.0 698.0 0.0 01 8§ CH 2.8 2.4 0.9 -0.1 459
550.0 683.0 1.0 20 S CH 0.9 2.7 0.7 -0.1 449
522.0 686.0 0.1 10 S CH 0.7 2.7 0.7 -0.1 432
504.8 685.4 0.0 01 § Bi 3.78 2.3 0.9 -0.1 2548
494.0 680.0 0.0 01 S CH 4.5 2.6 0.7 -0.1 394
510.0 6920 0.5 10 S Bl 4.1 26 0.7 -0.1 1736
522.0 686.0 0.0 01 S CH 3.6 2.6 0.7 -0.1 431
550.0 687.0 2.0 30 S CH 0.9 2.8 0.6 -0.1 454
513.0 685.0 0.1 03 S PR 320 1.8 0.8 -0.1 2420
539.0 689.0 0.0 01 8§ CH 2.4 26 0.7 -0.1 443
494.0 680.0 2.0 30 S CH 0.3 2.8 0.6 -0.1 397
550.0 683.0 2.0 30 § CH 1.3 2.6 0.7 -0.1 450
539.0 686.0 0.0 01 S CH 1 2.6 0.7 -0.1 439
496.0 683.0 1.0 20 S CH 0] 2.6 0.7 -0.1 413
550.0 683.0 0.0 01 8 CH 1] 2.6 0.7 -0.1 447
496.0 683.0 0.0 01 S CH 1.7 27 0.6 0.1 411
539.0 683.0 0.0 01 S CH 1.2 2.7 0.6 -0.1 435
539.0 686.0 2.0 30 § CH 0.8 2.4 0.8 -0.1 442
510.0 692.0 0.2 03 S PR 1.92 2.5 0.7 -0.1 2418
497.0 686.0 0.0 01 S BI 3.94 2.0 1.0 -0.1 SDR-0001 2179
494.0 684.0 0.0 01 S CH 3.3 2.6 0.6 -0.1 398
496.0 683.0 2.0 30 S CH 0.6 25 0.7 0.1 414
550.0 690.0 2.0 30 § CH 0.5 2.5 0.7 -0.1 458
495.0 686.0 0.0 01 S Bl 3.12 2.0 1.0 -0.1 2175
503.0 693.0 0.0 01 S RG 2.72 2.3 0.8 -0.1 1742
496.0 686.0 0.1 1.0 S CH 1.7 2.3 0.8 -0.1 416
496.0 680.0 2.0 30 S CH 1.5 2.6 0.6 -0.1 410
539.0 689.0 2.0 30 S CH 0.5 2.3 0.8 -0.1 446
489.0 700.0 0.0 0.1 S RG 2.19 2.4 0.7 -0.1 1753
497.5 688.0 05 1.0 S Bl 3.48 2.3 0.8 -0.1 SDR-0001 2191
504.0 683.0 1.0 20 S8 CH 1.6 2.7 0.5 -0.1 421
539.0 683.0 0.1 10 S CH 1.1 2.1 0.9 -0.1 436
522.0 686.0 1.0 20 S CH 0.8 2.4 0.7 -0.1 433
515.0 685.0 0.1 03 S PR 12.5 2.0 0.8 -0.1 NRC- 2496
518.0 693.0 0.0 01 S RG 343 24 0.7 0.1 1744
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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KERR-MCGEE TECHNICAL CENTER

DECOMMISSIONING PROJECT
Threshold Comparison Test Report — Soils

Meas. U Th Ra FMPC*

X Y D1 D2 Mtx Type pCilg _ pCi¥g pCilg Remark TCN_Ex¢ Res.
522.0 683.0 0.1 10 S CH 0.2 24 0.7 -0.1 428
496.0 686.0 2.0 30 S CH 24 25 0.6 -0.1 418
525.0 700.0 0.0 01 S RG 2.99 21 0.9 -0.1 1760
515.0 685.0 0.1 03 S PR 111 21 0.7 -0.1 2421
490.8 681.0 0.3 04 S PR 3.99 24 0.6 -0.1 NRC- 2494
550.0 698.0 1.0 20 S CH 0.9 25 0.6 -0.1 461
525.0 693.0 0.0 01 S RG 2.46 2.1 0.9 -0.1 1745
550.0 687.0 0.0 01 S CH 1.7 2.3 0.7 -0.2 451
504.0 683.0 2.0 30 8 CH 1.6 2.3 0.7 0.2 422
539.0 686.0 1.0 20 S CH 1.3 2.6 0.5 -0.2 441
550.0 690.0 1.0 20 S CH 1.1 2.3 0.7 -0.2 457
546.0 693.0 0.0 0.1 8 RG 2.31 2.1 0.8 0.2 1748
550.0 690.0 0.0 01 S CH 0.9 2.3 0.7 -0.2 455
5220 686.0 2.0 30 S CH 1 2.6 0.5 -0.2 434
517.0 685.0 0.0 01 8 PR 10.8 2.2 0.6 0.2 2423
550.0 687.0 1.0 20 S8 CH 0.5 2.3 0.7 -0.2 453
504.8 686.4 0.1 05 8§ Bl 3.42 2.0 0.8 0.2 2545
488.0 684.0 2.0 30 S CH 0.5 2.6 0.5 -0.2 373
550.0 683.0 0.1 10 S CH 1.8 24 0.6 -0.2 448
490.0 690.0 0.0 01 S PR 1.99 22 0.7 -0.2 2409
550.0 698.0 0.1 10 S CH 14 21 0.8 -0.2 460
489.0 684.0 0.3 04 S PR 1.75 24 0.6 -0.2 2406
491.0 690.0 0.0 01 S Bl 2.96 22 0.7 -0.2 SDR-0001 2164
517.0 686.0 0.5 10 S Bi 7.7 21 0.7 -0.2 1719
554.0 686.0 0.0 01 8 RG 2.63 22 0.7 -0.2 1728
498.0 688.0 0.3 04 S PR 1.35 2.2 0.7 -0.2 2413
490.0 684.0 2.0 30 S8 CH 1 24 0.6 -0.2 377
489.0 686.0 0.3 04 S PG 7.8 21 0.7 -0.2 2407
539.0 689.0 0.1 10 S CH 0.8 24 0.6 -0.2 444
550.0 698.0 2.0 30 S CH 0.6 2.1 0.8 -0.2 462
550.0 687.0 0.1 10 S CH 04 2.1 0.8 -0.2 452
546.0 700.0 0.0 01 S RG 5.67 1.8 0.9 -0.2 1763
496.0 700.0 0.0 g1 8§ RG 2.56 21 0.7 -0.2 1754
504.0 683.0 01 10 S CH 0.4 2.4 0.6 -0.2 420
483.0 693.0 0.0 01 S RG 2.85 2.1 0.7 -0.2 1740
5220 683.0 1.0 20 S CH 0.1 24 0.6 -0.2 429
490.0 684.0 1.0 20 S CH 1.9 25 0.5 -0.2 376
482.0 686.0 0.0 01 S RG 3.28 22 0.7 0.2 1709
538.0 683.0 2.0 30 S CH 1.3 2.2 0.7 -0.2 438
512.0 686.0 0.5 10 S B! 9 2.0 0.7 -0.2 1716
539.0 683.0 1.0 20 S CH 0.3 2.5 0.5 -0.2 437
550.0 690.0 0.1 10 S CH 22 2.3 0.6 -0.2 456
539.0 686.0 0.1 1.0 S CH 2 2.3 0.6 -0.2 440
4940 684.0 1.0 20 S CH 1.8 23 0.6 -0.2 400
489.0 683.0 2.0 30 S Bi 17 23 0.6 -0.2 1708
525.0 686.0 0.0 01 S RG 6.13 2.1 0.7 0.2 1724
539.0 686.0 0.0 01 S RG 293 2.0 07 -0.2 1726
489.0 690.0 0.0 01 S Bl 2.93 2.1 0.7 -0.2 SDR-G001 2156
5220 683.0 2.0 30 S CH 1.1 23 0.6 -0.2 430
489.0 680.0 0.3 04 S PR 3.07 2.3 0.6 -0.2 2403
488.0 683.0 0.3 04 S PR 3.16 2.1 0.7 -0.2 2402
4910 692.0 0.0 01 S BI 2.66 21 0.7 -0.2 SDR-0001 2165
532.0 693.0 0.0 01 S RG 1.93 20 0.8 -0.2 1746
510.0 700.0 0.0 01 S RG 1.56 2.3 0.6 -0.2 1758
502.0 687.0 0.1 05 S Bi 3.1 1.9 0.8 -0.2 1732
493.0 688.0 0.0 01 S Bi 1.98 2.0 0.8 -0.2 SDR-0001 2171
489.0 681.0 20 3.0 8 Bl 0.76 2.2 0.6 0.2 1698
487.0 684.0 0.3 04 S PR 1.83 2.3 0.6 -0.2 2401
Kerr-McGee Technical Center Revision 0
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KERR-MCGEE TECHNICAL CENTER

DECOMMISSIONING PROJECT
Threshold Comparison Test Report — Soils

Meas. U Th Ra FMPC*

X Y D1 D2 Mtx Type  pCilg pCilg pCilg Remark TCN_Exc Res.
539.0 68%.0 1.0 20 S CH 0.2 2.4 0.5 -0.2 445
532.0 686.0 0.0 01 § RG 242 2.1 0.6 -0.2 1725
493.0 684.0 0.0 01 S Bi 3.04 2.1 0.6 -0.2 SDR-0001 2169
503.0 686.0 0.0 01 S RG 2.96 2.0 0.7 -0.2 1712
489.0 688.0 0.0 01 S Bl 2.4 2.0 0.7 -0.2 SDR-0001 2155
518.0 700.0 0.0 01 S RG 2.59 1.8 0.8 -0.2 1759
491.0 688.0 0.0 01 S Bi 2.06 21 0.6 -0.2 SDR-0001 2163
503.0 700.0 0.0 01 S RG 2.75 2.0 0.7 -0.2 1757
520.0 686.0 0.5 10 8§ Bl 6.9 2.0 0.6 -0.2 1723
4940 680.0 1.0 20 S CH 0.5 2.3 0.5 -0.2 396
546.0 686.0 0.0 01 S RG 2.14 2.0 0.7 -0.2 1727
496.0 680.0 1.0 20 S CH 1.3 21 0.6 -0.2 409
512.0 686.0 0.1 05 S Bl 31.3 14 0.6 -0.2 1715
539.0 693.0 0.0 01 S RG 2.26 1.8 0.8 -0.2 1747
493.0 686.0 0.0 01 § Bl 3.5 1.9 0.7 -0.2 SDR-0001 2170
482.0 700.0 0.0 01 8§ RG 2.55 2.1 0.6 -0.2 1752
4950 684.0 0.0 01 8 Bl 1.9 2.0 0.6 -0.2 SDR-0001 2174
488.0 684.0 1.0 20 S CH 0.1 2.1 0.6 -0.2 372
497.5 ©687.0 0.3 04 S PR 1.56 1.9 0.7 -0.2 2412
510.0 686.0 0.0 01 8§ RG 2.25 1.9 0.7 -0.2 1713
554.0 693.0 0.0 01 S RG 2.7 19 0.7 -0.2 1749
482.0 693.0 0.0 01 S RG 2.69 1.9 0.7 -0.2 1737
520.0 686.0 0.1 05 S Bl 16.7 15 0.7 -0.2 1722
487.0 680.0 0.5 10 S8 Bl 2.8 2.0 0.6 -0.2 1691
496.0 686.0 1.0 20 S CH 12 2.0 0.6 -0.2 417
489.0 692.0 0.0 01 S Bi 2.01 1.8 0.6 -0.2 SDR-0001 2157
532.0 700.0 0.0 01 8§ RG 2.47 1.9 0.6 -0.2 1761
539.0 700.0 0.0 0.1 S RG 247 1.9 0.6 -0.2 1762
554.0 686.0 0.1 05 § Bl 2.43 1.9 0.6 -0.2 1729
517.0 686.0 0.1 05 S BI 33.7 1.2 0.6 -0.2 1718
554.0 693.0 0.5 10 S BI 1.78 1.9 0.7 -0.2 1751
4940 680.0 A 10 S CH 0.5 2.1 0.5 -0.3 395
496.0 700.0 0.5 10 S Bi 2.1 1.9 0.6 -0.3 1756
554.0 700.0 0.0 01 8 RG 3.06 1.8 0.7 -0.3 1764
502.0 687.0 0.5 1.0 S Bl 3.5 1.7 0.7 -0.3 1733
5126 6916 0.2 03 S PR 2.46 1.8 0.7 -0.3 2418
4940 684.0 0.1 10 S CH 0.7 1.9 0.6 -0.3 399
487.0 682.0 0.3 04 S PR 1.38 21 0.5 -0.3 2400
490.0 690.0 0.1 0.5 § Bl 1.14 2.0 0.5 -0.3 SDR-0001 2158
554.0 686.0 0.5 10 S Bl 2.79 1.8 0.6 -0.3 1730
483.0 683.0 1.0 20 S Bl 2.1 2.0 0.5 -0.3 1707
554.0 693.0 0.1 05 S Bl 2.23 1.8 0.6 -0.3 1750
489.0 681.0 1.0 20 S Bi 0.92 2.0 0.5 -0.3 1697
487.0 680.0 1.0 20 S Bl 2.12 1.8 0.6 -0.3 1692
504.8 686.4 0.5 1.0 S Bl 2.7 1.8 0.6 -0.3 2546
482.0 693.0 0.1 05 S Bl 22 2.0 0.5 -0.3 1738
482.0 693.0 0.5 10 S 2] 2.14 1.9 0.5 0.3 1739
486.0 685.0 0.3 04 S PR 1.34 1.8 0.6 -0.3 2399
487.0 683.0 2.0 30 S Bi 2.35 1.6 0.7 0.3 1703
487.0 683.0 0.5 10 S BI 1.83 1.8 0.5 -0.3 1701
496.0 700.0 0.1 05 § Bl 2.73 1.7 0.6 -0.3 1755
485.5 684.0 0.3 04 S PR 1.45 1.8 0.5 -0.3 2398
487.0 680.0 2.0 30 S Bl 2.1 1.7 0.5 -0.3 1693
489.0 683.0 0.3 04 S PR 2.09 1.8 0.5 -0.3 2405
487.0 683.0 1.0 20 S Bl 2.93 1.6 0.6 -0.3 1702
4920 685.0 0.1 05 S Bl 1.96 1.6 0.5 -0.3 SDR-0001 2167
496.0 680.0 0.1 1.0 8 CH 0.4 1.5 0.6 -0.3 408
492.0 685.0 0.5 1.0 S Bl 2.14 1.5 0.5 -0.4 SDR-0001 2168
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Meas. U Th Ra FMPC*
X Y D1 D2 Mtx Type pCi/g _ pCi/g_ pCilg Remark TCN Exc Res.
496.0 683.0 0.1 10 S CH 2.4 1.6 04 -0.4 412
489.0 681.0 0.5 10 S Bl 1.85 15 0.5 -0.4 1696
504.0 686.0 1.0 20 S CH 7.8 1.3 0.4 -0.4 425
504.0 686.0 2.0 30 S CH 3 0.9 0.4 -0.5 426
* All concentrations shown include background. FMPC is calculated net of Background Threshold.
L
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Summary of Background Data and Thresholds Used in this Analysis

Measurement BK DCGL: 10 EMC: 30 Nuclides FMPC
Matrices S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (Td) (Tc)
(rCi/g) (pCi’g) (pCirg) (pCirg) (pCirg)
u 291 1.76 0.90 3.56 4.56 6.56
Th 201 229 0.26 2.81 3.81 5.81
Ra 291 0.64 0.1 0.86 1.86 3.86
FMPC 291 0.62 0.05
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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STATISTICAL TEST

Run Date: 7/1/2003 1:54:17 AM

Survey Unit 19 Class 1

Selected Test: WILCOXON RANK SUM TEST
Test Pass

Thresholds:

EMC 3.0 DCGL 1.0 Nuclide FMPC

DATA SUMMARY

291 Background Points . 33 Survey points processed

Wr = 52089 Wc 48126

#***:* The survey unit has passed the WILCOXON RANK SUM TEST ******

—r
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Run Date Monday, June 30, 2003

Survey Unit 20 Class: 1 Data Points FMPC Grid Type R Spacing 7 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N S8 E w _ (sq.m) Remarks
680. ©660. 560. 475. 1700
Total 1700

INITIALIZATION DATA

\_/ Measurement Types Selected: RG, PR, PG, Bl, CH
Date Range: All
*** Report does not include Remediated data points ***

Thresholds:

EMC: 3.0 DCGLw 1.0 Nuclides FMPC

SURVEY UNIT TEST STATUS

Test Performed Status Mix FMPC
Min/Max Fail Maximum Survey Value S 1.8
Background Fail Minimum Background S 0.3
DCGLw Pass Difference 1.5
DCGLavg Pass

EMC Pass

Average Activity 0.0 FMPC

Wilcoxon Rank Sum Pass

Sign Test for Paired Data: N/A

N

Revision 0
September 2003
APPENDIX 3 —Tab 19
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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 20

Meas. U Th Ra FMPC*
X Y D1 D2 Mtx_ Type pCi/lg  pCifg pCi/g Remark TCN__Exc_ Res.
515.0 667.0 0.0 01 S Bl 6.32 8.0 0.8 1.0 1320 C
539.5 673.0 0.0 01 S BI 5.31 52 0.8 0.5 762 C
540.3 673.8 0.0 0.1 S Bl 9.37 45 0.9 0.4 Hot Spots 2537 C
540.2 675.2 0.0 0.1 S Bl 5.84 43 0.8 0.3 Hot Spots 2536 C
496.0 677.0 0.0 01 S RG 6.15 3.6 0.9 0.2 1369 C
5104 677.0 0.0 01 S Bl 24.5 2.7 1.1 0.1 Hot Spots 2535 C
502.0 679.0 0.0 01 S BI 13.1 27 0.8 0.0 1686 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

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

Survey Unit 20

Meas. U Th Ra FMPC*
X Y D1 D2 Mix__ Type pCi/g _pCilg _ pCilg Remark TCN__Exc Res.
510.0 677.0 0.0 01 S RG 124 24 0.9 0.0 1373
515.0 667.0 0.1 03 S PR 3.08 3.2 0.5 0.0 2416
496.0 670.0 0.0 01 S RG 6.91 2.2 1.0 0.0 1327
492.0 671.0 0.1 1.0 S CH 0.9 2.6 0.8 -0.1 379
4340 677.0 0.0 01 S CH 19 2.8 0.6 -0.1 390
494.0 674.0 2.0 30 S CH 0.9 2.6 0.7 -0.1 389
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Meas. ] Th Ra FMPC*

X Y D1 D2 Mix _Type pCifg pCi/g _pCilg Remark TCN _Exc Res.
494.0 671.0 2.0 30 S CH 1.2 25 0.7 -0.1 385
546.0 677.0 0.0 0.1 S RG 5.93 2.1 0.9 -0.1 1378
553.0 677.0 0.0 01 S RG 7.33 20 0.9 -0.1 1379
489.0 672.0 0.0 01 8§ CH 29 2.7 05 -0.1 366
517.0 677.0 0.0 01 S RG 5.66 23 07 -0.1 1374
496.0 671.0 0.0 01 S CH 2 2.4 07 -0.1 401
539.5 673.0 01 05 S Bi 2.91 2.7 05 -0.1 763
4920 671.0 2.0 30 S CH 1.3 2.1 0.8 -0.1 381
539.0 677.0 0.0 01 S RG 4.51 2.0 0.9 -0.1 1377
524.0 677.0 0.0 01 S RG 2.57 2.0 0.9 -0.1 1375
4840 671.0 0.0 01 S CH 2 25 0.6 -0.1 382
496.0 673.0 0.0 01 S CH 12 25 0.6 -0.1 403
4940 677.0 2.0 30 S CH 1.2 2.5 0.6 -0.1 393
4940 6770 1.0 20 S8 CH 0.9 25 0.6 -0.1 392
510.0 670.0 0.0 0.1 § RG 3.14 2.2 0.8 -0.1 1329
524.0 670.0 0.0 01 § RG 4.74 2.0 0.8 -0.1 1331
496.0 677.0 0.0 01 S CH 1.8 2.3 0.7 -0.1 405
486.0 677.0 0.0 01 S BI 3.46 2.2 0.8 -0.2 1358
494.0 674.0 0.0 01 S CH 1.7 24 0.6 0.2 386
516.0 667.0 0.0 01 § Bl 2.64 24 0.6 -0.2 SDR-0008 2323
483.0 672.0 0.0 01 § Bi 6.27 2.1 0.7 -0.2 1343
503.0 677.0 0.0 01 S RG 6.8 2.0 0.8 -0.2 1372
553.0 662.0 0.5 10 S Bl 1.85 2.1 0.8 -0.2 1319
481.0 677.0 0.0 01 S RG 2.11 2.1 0.7 -0.2 1363
532.0 670.0 0.0 01 S RG 527 2.0 0.8 0.2 1332
489.0 672.0 0.1 10 S CH 21 2.1 0.7 0.2 367
539.5 673.0 0.5 10 § Bl 1.86 2.3 0.6 -0.2 764
489.0 675.0 0.0 01 S Bl 5.85 1.9 0.8 -0.2 1353
515.6 668.1 0.1 03 S PR 2.47 2.2 0.6 -0.2 2417
496.0 677.0 0.1 10 S CH 0.6 2.1 0.7 -0.2 406
4880 677.0 2.0 30 S Bl 1.41 2.0 0.7 -0.2 1368
481.0 662.0 0.0 01 S RG 2.75 2.0 07 -0.2 1307
4920 671.0 0.0 01 S CH 2.5 1.7 0.9 -0.2 378
4920 671.0 1.0 20 S CH 0.5 25 0.4 -0.2 380
503.0 670.0 0.0 01 S RG 3.25 2.0 0.7 -0.2 1328
539.0 662.0 0.0 01 S RG 2.98 18 0.8 -0.2 1315
553.0 662.0 0.0 01 S RG 1 1.9 0.8 -0.2 1317
532.0 662.0 0.0 01 S RG 2.84 1.8 0.8 -0.2 1314
553.0 670.0 0.1 05 S Bl 347 1.9 0.7 0.2 1336
553.0 662.0 0.1 05 S Bl 2.51 1.9 0.8 -0.2 1318
496.0 662.0 0.0 01 S RG 223 1.8 0.8 -0.2 1309
481.0 670.0 0.0 01 S RG 3.81 1.8 0.8 -0.2 1323
5150 667.0 0.1 05 S Bl 2.58 2.0 0.6 -0.2 1321
515.0 667.0 0.5 10 S Bl 1.78 2 0.5 -0.2 1322
502.0 679.0 0.1 05 S BI 453 2.0 0.6 0.2 1687
5400 6715 0.0 01 S Bl 3.29 2.0 0.6 -0.2 759
515.0 666.0 0.0 01 S Bl 2.44 1.9 0.7 -0.2 SDR-0008 2319
4940 674.0 1.0 20 S CH 0.6 2.2 0.5 -0.2 388
4940 6740 0.1 10 S CH 04 2.2 0.5 -0.2 387
540.0 671.5 0.1 05 S Bl 3.46 2.0 0.6 0.2 760
546.0 662.0 0.0 01 S RG 2.46 1.9 0.7 -0.2 1316
496.0 677.0 0.5 10 S Bl 2.89 2.1 0.5 0.2 1371
515.5 669.0 0.1 05 S Bl 1.07 2.3 0.4 -0.2 Hot Spots - 2340
524.0 662.0 0.0 01 § RG 248 1.7 0.8 -0.2 1313
502.0 679.0 0.5 1.0 § Bl 37 2.0 0.5 -0.2 1688
553.0 670.0 0.5 10 S BI 2.61 1.9 0.6 -0.2 1337
532.0 677.0 0.0 01 S8 RG 1.49 1.9 0.6 0.2 1376
517.0 662.0 0.0 01 8 RG 2.64 18 0.7 -0.2 1312
515.5 669.0 0.5 10 S Bl 1.58 2.2 0.4 -0.2 Hot Spots - 2341
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Meas. U Th Ra FMPC*

X Y D1 D2 Mitx _ Type pCi/g__ pCilg pCi/g Remark TCN _Exc Res.
499.0 676.0 0.1 10 8§ CH 1 1.8 0.7 -0.2 510
489.0 6700 0.0 01 S RG 7.16 1.6 0.7 0.2 1326
516.0 6660 0.0 061 S Bl 2.38 1.7 0.7 -0.3 SDR-0008 2322
494.0 671.0 1.0 20 8 CH 0.2 2.1 0.5 -0.3 384
489.0 672.0 0.5 1.0 8§ BI 4.25 1.8 0.6 0.3 1345
486.0 675.0 0.0 01 S Bi 2.3 19 0.6 -0.3 1348
489.0 6720 0.1 05 S Bl 3.39 1.9 0.6 -0.3 1344
489.0 662.0 0.0 01 S RG 2.83 1.8 0.6 -0.3 1308
539.0 670.0 0.0 01 S RG 4.1 1.8 0.7 -0.3 1333
510.0 662.0 0.0 01 S RG 1.98 1.8 0.7 -0.3 1311
546.0 670.0 0.0 01 S RG 2.33 1.8 0.6 -0.3 1334
489.0 6770 1.0 20 S Bi 1.16 1.9 0.6 -0.3 1367
514.0 666.0 0.0 01 S Bl 2.64 1.9 0.6 -0.3 SDR-0008 2316
5400 6715 05 10 8 Bl 2.03 22 0.4 -0.3 761
489.0 6750 20 30 S8 Bl 2.32 1.9 0.6 -0.3 1357
514.0 667.0 0.0 01 S Bl 1.93 19 0.6 -0.3 SDR-0008 2317
489.0 6750 0.5 1.0 8 Bl 2.71 1.7 0.7 -0.3 1355
553.0 670.0 0.0 01 S RG 4.47 1.7 0.7 -0.3 1335
489.0 6750 0.1 05 S Bi 3.38 1.8 0.6 -0.3 1354
517.0 6700 0.0 01 S RG 2.01 1.8 0.6 -0.3 1330
503.0 6620 0.0 01 S RG 2.36 1.8 0.6 -0.3 1310
486.0 6720 0.0 01 S Bl 2.6 1.8 0.6 -0.3 1338
486.0 677.0 0.5 10 S BI 224 1.8 0.6 -0.3 1360
499.0 676.0 0.1 03 S PR 1.59 1.8 0.6 -0.3 2414
486.0 675.0 1.0 20 S BI 1.62 1.7 0.6 -0.3 1351
486.0 675.0 2.0 3.0 S Bl 1.62 1.7 0.6 -0.3 1352
486.0 672.0 0.5 10 § Bl 1.5 1.9 0.5 -0.3 1340
489.0 677.0 0.0 01 8 RG 3.31 1.9 0.5 -0.3 1364
486.0 677.0 2.0 30 S 8l 1.87 1.8 0.6 -0.3 1362
496.0 671.0 0.1 10 S CH 0.6 1.8 0.5 -0.3 402
489.0 672.0 20 30 S Bl 219 1.7 0.6 -0.3 1347
489.0 672.0 1.0 20 S Bl 2.18 1.7 0.6 -0.3 1346
489.0 677.0 0.1 05 S Bl 2.59 1.7 0.6 -0.3 1365
486.0 677.0 1.0 20 8 Bl 2.31 1.7 0.6 -0.3 1361
489.0 672.0 1.0 20 S CH 0.8 1.8 0.5 -0.3 368
486.0 672.0 1.0 20 § BI 2.48 1.7 0.6 -0.3 1341
481.0 670.0 0.1 05 S Bl 1.33 1.7 0.6 -0.3 1324
496.0 673.0 0.1 1.0 8 CH 0.4 1.8 0.5 -0.3 404
489.0 675.0 1.0 20 S BI 2.56 1.8 0.5 -0.3 1356
496.0 677.0 0.1 05 S Bl 1.59 16 0.6 -0.3 1370
486.0 675.0 0.1 05 8§ Bl 2.1 17 0.5 -0.3 1349
486.0 677.0 0.1 05 8 BI 1.81 1.6 0.6 -0.3 1359
486.0 675.0 0.5 10 8 Bl 1.92 1.6 0.5 -0.3 1350
486.0 6720 20 3.0 8§ Bl 173 1.6 0.6 -0.3 1342
489.0 677.0 0.5 10 S Bl 1.46 15 0.6 -0.3 1366
500.7 6725 0.1 03 8 PR 1.03 17 0.5 -0.3 2415
486.0 672.0 0.1 05 8§ BI 1.77 1.6 0.5 -0.4 1339
481.0 670.0 0.5 10 S8 BI 24 1.6 0.4 -0.4 1325
494.0 677.0 0.1 1.0 8 CH 02 1.4 0.6 -0.4 391
4940 671.0 0.1 10 S CH 14 1.5 04 -0.4 383

All concentrations shown include background. FMPC is calcufated net of Background Threshold.
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Summary of Background Data and Thresholds Used in this Analysis

Measurement BK DCGL: 10 EMC: 30 Nuclides FMPC
Matrices S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (7d) (Tc)
(pCirg) (pCilg) (pCirg) (pCig) (pCirg)
U 291 1.76 0.90 3.56 4.56 6.56
Th 291 2.28 0.26 2.81 3.81 5.81
Ra 291 0.64 0.11 0.86 1.86 3.86
FMPC 2N 0.62 0.05
Kerr-McGee Technical Center Revision 0
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STATISTICAL TEST
Run Date: 7/1/2003 1:55:26 AM
Survey Unit 20 Class 1
Selected Test: WILCOXON RANK SUM TEST
Test Pass
Thresholds:
EMC 3.0 DCGL 1.0 Nuclide FMPC

DATA SUMMARY

291 Background Points 33 Survey points processed
Wr = s2080 Wc 48126

w4 The survey unit has passed the WILCOXON RANK SUM TEST ******

Kerr-McGee Technical Center
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Run Date Monday, June 30, 2003

Survey Unit 21 Class: 1 Data Points FMPC Grid Type R Spacing 8 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N S8 E w (sg. m) Remarks
720, 660. 590. 560. 1800
Total 1800

INITIALIZATION DATA

./ Measurement Types Selected:  RG, PR, PG, BI, CH
Date Range: All
*** Report does not include Remediated data points

(11

Thresholds:
EMC: 3.0 DCGLw 1.0 Nuclides FMPC
SURVEY UNIT TEST STATUS
Test Performed Status Mix FMPC
Min/Max Pass Maximum Survey Value S 0.9
Background Fail Minimum Background S 0.3
DCGLw Pass Difference 0.6
DCGLavg Pass
EMC Pass
Average Activity 0.1 FMPC
Wilcoxon Rank Sum Pass
Sign Test for Paired Data: N/A
A
Kerr-McGee Technical Center Revision 0
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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 21

Meas. U Th Ra FMPC*
X Y D1 D2 Mix__ Type pCi/g _pCilg pCilg Remark TCN__Exc Res.
575.0 689.0 0.0 01 S RG 4.04 2.5 1.3 0.1 1399 C
560.0 696.0 0.0 01 S RG 461 24 1.3 0.0 1408 C
560.0 681.0 0.0 01 S RG 5.15 26 1.1 0.0 1396 C
560.0 689.0 0.0 01 § RG 291 24 1.2 0.0 1403 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

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

Survey Unit 21

Meas. U Th Ra FMPC*

X Y D1 D2 Mbx_ Type _pCilg  pCilg __pCilg Remark TCN__Exc Res.

560.0 674.0 0.0 01 S RG 3.81 2.5 1.0 0.0 1391

580.0 680.0 0.0 01 S CH 0.9 29 0.8 0.0 463

582.0 696.0 0.0 01 S RG 1.75 2.6 1.0 0.0 © 1405

589.9 681.0 0.0 01 S RG 275 24 1.1 0.0 1392

589.9 703.0 0.0 01 § RG 2.49 2.6 0.9 0.0 1409

568.0 674.0 0.0 01 S RG 3.67 2.5 1.0 0.0 1390

575.0 674.0 0.0 01 S RG 2.46 2.5 0.9 0.0 1387

568.0 681.0 0.0 01 S RG 2.24 2.6 0.9 0.0 1395

582.0 681.0 0.0 0.1 S RG 2.79 2.2 11 0.0 1393
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Meas. U Th Ra FMPC*

X Y D1 D2 Mtx_ Type pCifg pCilg pCilg Remark TCN__Exc Res.
582.0 689.0 0.0 01 S RG 2.31 25 0.9 0.0 1398
575.0 681.0 0.0 01 § RG 2.27 24 1.0 -0.1 1394
575.0 666.0 0.0 01 S RG 2 26 0.8 -0.1 1382
568.0 703.0 0.0 01 & RG 2.71 2.4 1.0 -0.1 1412
582.0 674.0 0.0 0.1 S RG 2.43 25 0.9 -0.1 1386
589.9 696.0 0.0 01 S RG 2.16 24 0.9 -0.1 1404
588.9 674.0 0.0 0.1 S RG 2.45 24 0.9 -0.1 1385
575.0 674.0 0.1 05 S Bl 2.82 2.3 1.0 -0.1 1388
589.9 711.0 0.0 01 § RG 2.91 2.4 0.9 -0.1 1416
575.0 703.0 0.0 01 S RG 2.01 2.5 0.8 -0.1 1411
5820 7030 0.0 01 S RG 1.85 23 1.0 -0.1 1410
568.0 689.0 0.0 01 S RG 2.81 23 0.9 -0.1 1400
560.0 703.0 0.0 01 S RG 2.19 24 0.9 -0.1 1415
582.0 718.0 0.0 01 S RG 1.72 23 0.9 -0.1 1422
575.0 696.0 0.0 01 S RG 2.96 2.3 0.9 -0.1 1406
589.9 689.0 0.0 01 S RG 2.07 25 0.8 -0.1 1397
568.0 703.0 0.1 05 § Bl 1.98 2.4 0.8 -0.1 1413
568.0 7110 0.0 01 S RG 241 23 0.9 -0.1 1419
582.0 711.0 0.0 0.1 S RG 2.85 25 0.8 -0.1 1417
568.0 696.0 0.0 01 S RG 3.19 22 0.9 -0.1 1407
568.0 718.0 0.0 0.1 8 RG 2.22 2.3 0.9 -0.1 1424
568.0 703.0 0.5 10 S Bl 1.9 24 0.8 -0.1 1414
568.0 689.0 0.1 05 S BI 2,72 2.3 0.8 -0.1 1401
575.0 711.0 0.0 01 S RG 2.54 25 0.8 -0.1 1418
580.0 700.0 0.0 01 S CH 1.6 27 0.6 -0.1 467
580.0 680.0 0.1 10 S CH 1.8 22 0.9 -0.1 464
560.0 711.0 0.0 01 S RG 1.55 23 0.8 -0.1 1420
575.0 718.0 0.0 01 S RG 2.61 23 0.8 -0.1 1423
589.9 666.0 0.0 01 S RG 1.95 2.2 0.8 -0.1 1380
580.9 718.0 0.0 01 S RG 1.86 2.2 0.8 -0.1 1421
580.0 700.0 2.0 30 S CH 21 25 0.6 -0.1 470
580.0 680.0 2.0 30 S CH 13 25 0.6 -0.1 466
580.0 700.0 0.1 10 8 CH 0.2 2.5 0.6 -0.1 468
568.0 718.0 0.1 05 S Bl 1.76 2.1 0.8 -0.2 1425
580.0 700.0 1.0 20 S CH 0.8 24 0.6 -0.2 469
560.0 718.0 0.0 0.1 S RG 217 22 0.7 -0.2 1427
582.0 666.0 0.0 01 S RG 1.73 22 0.7 -0.2 1381
568.0 689.0 0.5 10 S Bl 2.39 2.1 0.7 0.2 1402
580.0 680.0 1.0 20 § CH 1.2 23 0.6 -0.2 465
575.0 674.0 0.5 10 S B! 2.41 2.0 0.8 -0.2 1389
568.0 666.0 0.0 01 S RG 1.75 2.0 07 -0.2 1383
560.0 666.0 0.0 0.1 S RG 1.72 1.9 0.7 -0.2 1384
568.0 7180 0.5 10 S Bl 1.8 20 0.6 -0.2 1426

* All concentrations shown include background. FMPC is calculated net of Background Threshold.
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Threshold Comparison Test Report - Soils

Summary of Background Data and Thresholds Used in this Analysis

Measurement BK DCGL: 1.0 EMC: 30 Nuclides FMPC
Matrices S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (7d) (Tc)
(pCi’g) (pCig) (pCi’g) (Cig) (Ci’g)
U 291 1.76 0.90 3.56 4.56 6.56
Th 291 229 0.26 2.81 3.81 5.81
Ra 291 0.64 0.1 0.86 1.86 3.86
FMPC 291 0.62 0.05
Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
Outdoor Survey Units APPENDIX 3 — Tab 20
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STATISTICAL TEST

Survey Unit 21 Class 1

Selected Test: WILCOXON RANK SUM TEST

Test Pass

Thresholds:

EMC 3.0 DCGL 1.0 Nuclide FMPC
DATA SUMMARY
291 Background Points 40 Survey points processed

w Wr= s Wc 40240

***++* The survey unit has passed the WILCOXON RANK SUM TEST ******

Nt Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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Threshold Comparison Test Report - Soils
Run Date Monday, June 30, 2003
Survey Unit 22 Class: 1 Data Points FMPC Grid Type R Spacing 8 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N S E w {sq. m) Remarks
720. 660. 620. 590. 1806
Total 1806
INITIALIZATION DATA
\ Measurement Types Selected: RG, PR, PG, BI, CH
Date Range: All
*** Repaort does not include Remediated data points ***
Thresholds:
EMC: 3.0 DCGLw 1.0 Nuclides FMPC
SURVEY UNIT TEST STATUS
Test Performed Status Mtx FMPC
Min/Max Pass Maximum Survey Value S 0.8
Background Fail Minimum Background S 0.3
DCGLw Pass Difference 0.5
DCGLavg Pass
EMC Pass
Average Activity 0.1 FMPC
Wilcoxon Rank Sum Pass
Sign Test for Paired Data: N/A
~—" Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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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 22

Meas. U Th Ra FMPC*
X Y D1 D2 Mix  Type pCifg pCi/g _pCilg Remark TCN__Exc Res.
605.0 699.0 0.0 01 S RG 1.8 29 1.0 0.1 1444 C
620.0 706.0 0.0 01 8 RG 2.2 2.7 1.0 0.0 1439 C
620.0 692.0 0.0 01 S RG 1.82 2.5 1.1 0.0 1451 C

N’ * All concentrations shown include background. FMPC is calculated net of Background Threshold.

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

Survey Unit 22

Meas. U Th Ra FMPC*
X Y D1 D2 Mtx _ Type pCilg pCi/g pCilg Remark TCN__Exc_Res.
605.0 669.0 0.0 01 S RG 2.35 2.7 1.0 0.0 1466
620.0 677.0 0.0 01 S RG 3.55 2.6 1.0 0.0 1463
580.0 699.0 0.0 01 S RG 1.79 2.9 0.8 0.0 1440
612.0 706.0 0.0 01 S8 RG 2.47 2.6 0.9 0.0 1438
590.0 669.0 0.0 01 S RG 3.6 2.5 1.0 0.0 1464
612.0 669.0 0.0 01 S RG 242 25 0.8 0.0 1469
590.0 706.0 0.0 01 S RG 3.02 2.6 0.9 0.0 1435
620.0 684.0 0.0 01 S RG 1.87 24 1.0 0.0 1458
620.0 699.0 0.0 01 S RG 2.84 2.5 0.9 0.0 1446
605.0 706.0 0.0 01 S RG 1.77 2.5 1.0 0.0 1437
~ Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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Meas. U Th Ra FMPC*

X Y D1 D2 Mtx_ Type pCilg  pCilg pCi/g Remark TCN _Exc Res.
612.0 677.0 0.0 01 S RG 2.87 26 0.9 0.0 1462
590.0 692.0 0.0 01 S RG 3 25 0.9 0.0 1447
597.0 684.0 0.1 05 S Bl 2.88 23 1.0 -0.1 1454
620.0 700.0 0.0 0.1 S CH 1.1 28 0.7 -0.1 479
597.0 684.0 0.0 01 S RG 2.04 23 1.0 -0.1 1453
590.0 677.0 0.0 01 S RG 2,06 24 0.9 -0.1 1459
620.0 680.0 0.0 01 S CH 1.8 26 0.8 -0.1 483
6120 £92.0 0.0 01 S RG 2.77 2.2 1.0 -0.1 1450
605.0 692.0 0.0 01 S RG 3.28 25 0.8 -0.1 1449
605.0 677.0 0.0 01 S RG 2.29 25 0.8 -0.1 1461
597.0 692.0 0.0 01 S RG 2.47 23 1.0 -0.1 1448
590.0 7140 0.0 01 S RG 147 25 08 -0.1 1428
605.0 684.0 0.0 01 S RG 3.34 24 0.9 -0.1 1456
612.0 714.0 0.0 01 S RG 2.19 24 0.9 -0.1 1433
612.0 699.0 0.0 01 S RG 1.6 26 0.8 -0.1 1445
620.0 668.0 0.0 01 S RG 2.76 2.2 1.0 -0.1 1470
597.0 677.0 0.0 01 S RG 2.52 24 0.9 -0.1 1460
620.0 700.0 2.0 30 S CH 04 28 0.6 -0.1 482
620.0 714.0 0.0 01 S RG 1.36 24 0.8 -0.1 1434
605.0 714.0 0.0 01 S RG 2.28 2.3 0.9 -0.1 1430
580.0 684.0 0.0 01 S RG 1.9 24 0.8 -0.1 1452
NS 597.0 699.0 0.0 01 S RG 1.89 2.5 0.8 -0.1 1441
605.0 669.0 0.1 05 S BI 3.3 23 0.8 -0.1 1467
597.0 669.0 0.0 01 S RG 1.88 2.4 0.8 -0.1 1465
620.0 680.0 1.0 20 S CH 14 25 0.7 -0.1 485
620.0 680.0 20 30 S CH 1.2 25 0.7 -0.1 486
597.0 684.0 0.5 10 8§ Bi 1.39 2.1 1.0 -0.1 1455
597.0 706.0 0.0 01 S RG 1.95 24 0.7 -0.1 1436
587.0 714.0 0.0 01 § RG 2.06 2.3 0.8 -0.1 1429
620.0 680.0 0.1 10 S CH 1 2.4 0.7 -0.1 484
620.0 700.0 1.0 20 S CH 1.9 2.5 0.6 -0.1 481
620.0 700.0 0.1 10 S CH 1.6 2.3 0.7 -0.2 480
597.0 699.0 0.1 05 S Bi 23 2.1 0.8 -0.2 1442
605.0 7140 0.5 10 S BI 2.36 2.1 0.8 -0.2 1432
597.0 699.0 0.5 10 S Bl 1.76 21 0.8 -0.2 1443
612.0 662.0 0.0 0.1 S RG 2.2 22 0.7 -0.2 1474
612.0 684.0 0.0 01 S RG 2.54 2.0 0.9 -0.2 1457
605.0 714.0 0.1 05 S BI 2.38 2.1 0.7 0.2 1431
590.0 662.0 0.0 01 S RG 2.46 241 0.7 -0.2 1471
605.0 669.0 0.5 10 8 Bl 2.96 18 0.8 -0.2 1468
597.0 662.0 0.0 0.1 S RG 25 1.8 0.8 -0.2 1472
620.0 662.0 0.0 01 S RG 2.6 1.8 0.8 -0.2 1475
605.0 662.0 0.0 01 S RG 244 21 0.6 -0.2 1473

* All concentrations shown include background. FMPC is calculated net of Background Threshold.
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Summary of Background Data and Thresholds Used in this Analysis
Measurement BK DCGL: 1.0 EMC: 30 Nuclides  FMPC
Matrices S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Tbk) (7d) (Tc)
(pCilg) (pCi/g) (pCi’g) (rCi’g) (pCi’g)
u 291 1.76 0.80 3.56 4.56 6.56
L Th 291 2.29 0.26 2.81 3.81 5.81
Ra 29 0.64 0.11 0.86 1.86 3.86
FMPC 291 0.62 0.05
\—  Kemr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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STATISTICAL TEST

Run Date: 7/1/2003 1:57:18 AM

Survey Unit 22 Class 1

Selected Test: WILCOXON RANK SUM TEST

Test Pass

Thresholds:

EMC 3.0 DCGL 1.0 Nuclide FMPC
DATA SUMMARY
291 Background Points 40 Survey points processed

A

Wr = 54128 Wcec 49240

¥**+%* The survey unit has passed the WILCOXON RANK SUM TEST ******

A Kerr-McGee Technical Center Revision 0

Final Status Survey Report September 2003
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Run Date Monday, June 30, 2003
Survey Unit 23 Class: 1 Data Points U Grid Type R Spacing 7 m.

SURVEY UNIT TABLE

Surface Area
Borders Included

N S E W (sq. m) Remarks
720. 660. 650. 620. 1797

Total 1797

INITIALIZATION DATA

Measurement Types Selected: RG, PR, PG, BI, CH
Date Range: All
*** Report does not include Remediated data points ***

Thresholds:
EMC: 684.0 DCGLw 228.0 Nuclides U

SURVEY UNIT TEST STATUS

Test Performed Status Mix {pCi/g)
Min/Max Pass Maximum Survey Value S 4.0
Background Fail Minimum Background S 0.0
DCGLw Pass Difference 4.0
DCGLavg Pass
EMC Pass
Average Activity 2.9 (pCi/g)
Wilcoxon Rank Sum Pass

Sign Test for Paired Data: N/A

- Kerr-McGee Technical Center
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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 23

Meas. U Th Ra FMPC*
X Y D1 D2 Mix  Type pCilqg pCilg _pCiflg Remark TCN Exc _Res.
622.0 671.0 0.0 0.1 S RG 3.7 23 1.0 -0.1 1676 C
NS 622.0 685.0 0.0 01 S RG 3.88 2.4 0.9 -0.1 1666 C
629.0 692.0 0.0 01 S RG 4.01 2.2 1.0 -0.1 1663 C
629.0 706.0 0.0 01 S RG 3.66 2.1 0.9 -0.1 1653 C
643.0 663.0 0.0 01 S RG 3.6 1.9 0.7 -0.2 1685 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

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

Survey Unit 23

Meas. U Th Ra FMPC*
X Y D1 D2 Mtx__ Type pCilg pCilg pCil/g Remark TCN__Exc_Res.
622.0 678.0 0.0 01 S RG 2.92 2.6 1.0 0.0 1672
629.0 678.0 0.0 01 S RG 2.76 2.4 1.0 0.0 1673
622.0 699.0 0.0 01 S RG 2.92 2.2 1.0 -0.1 1658
636.0 699.0 0.0 01 S RG 2.05 2.3 0.9 <0.1 1660
636.0 720.0 0.0 01 S RG 2.07 2.3 0.9 -0.1 1644
643.0 699.0 0.0 0.t S RG 3.36 23 0.9 -0.1 1661
643.0 713.0 0.0 01 S RG 2.48 22 1.0 -0.1 1651
643.0 678.0 0.0 01 S RG 2.76 2.2 0.9 -0.1 1675

A Kerr-McGee Technical Center
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Meas. U Th Ra FMPC*

X Y D1 D2 Mix _ Type pCilg  pCilg  pCilg Remark TCN Exc Res.
636.0 692.0 0.0 01 S RG 249 24 0.8 -0.1 1664
636.0 678.0 0.0 01 S RG 35 24 0.8 -0.1 1674
622.0 713.0 0.0 01 S RG 3.28 2.2 0.9 -01 1648
636.0 706.0 0.0 g1 S RG 231 2.1 0.9 -0.1 1654
622.0 720.0 0.0 01 S RG 2.01 23 0.8 -0.1 1642
629.0 699.0 0.0 01 S RG 3.21 22 0.8 -0.1 1659
622.0 692.0 0.0 01 S RG 3.25 241 0.9 -0.1 1662
643.0 671.0 0.0 01 S RG 2.82 22 0.8 -0.1 1679
629.0 685.0 0.0 0.1 S RG 3.03 2.3 0.8 -0.1 1667
629.0 671.0 0.0 01 S RG 275 2.2 0.8 -0.1 1677
643.0 6850 0.0 01 S RG 2.34 21 0.9 -0.1 1671
6220 706.0 0.0 0.1 S RG 1.99 22 0.8 -0.1 1652
643.0 692.0 0.0 01 S RG 2.42 2.1 0.9 -0.1 1665
636.0 671.0 0.0 01 S RG 3.22 241 0.8 -0.1 1678
629.0 713.0 0.0 01 S RG 3.08 21 0.8 -0.2 1649
643.0 720.0 0.0 01 S RG 3.18 2.0 0.8 -0.2 1647
636.0 685.0 0.0 01 S RG 3.12 1.9 0.9 -0.2 1670
643.0 706.0 0.0 01 S RG 3.07 2.0 0.8 -0.2 1655
629.0 720.0 0.0 0.1 S RG 3.35 19 0.8 -0.2 1643
622.0 663.0 0.5 10 S Bl 3.18 1.9 0.7 -0.2 1682
622.0 663.0 0.0 01 S RG 2.58 19 0.7 -0.2 1680

N 6220 663.0 0.1 05 S Bl 2.53 1.8 0.8 -0.2 1681
643.0 706.0 0.5 10 S Bl 2.56 1.9 0.7 -0.2 1657
629.0 685.0 0.5 10 8 BI 2.3 1.8 0.7 -0.2 1669
636.0 713.0 0.0 01 S RG 26 19 0.7 -0.2 1650
643.0 706.0 0.1 05 S8 Bl 3.05 1.6 0.8 -0.2 1656
636.0 663.0 0.0 01 S RG 2.86 1.7 0.7 -0.2 1684
629.0 685.0 0.1 05 S BI 3.26 1.8 0.7 -0.2 1668
636.0 720.0 0.1 05 S Bl 2.16 1.9 0.6 -0.3 1645
636.0 720.0 0.5 10 S Bi 2.6 1.7 0.7 -0.3 1646
629.0 663.0 0.0 01 S RG 248 1.4 0.7 -0.3 1683

* All concentrations shown include background. FMPC is calculated net of Background Threshold.
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Summary of Background Data and Thresholds Used in this Analysis
Measurement BK DCGL: 2280 EMC: 6840 Nuclides U
Matrices S
Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (Td) (Tc)
rCi’g) (pCilg) (rCirg) (pCirg) (pCirg)
u 291 1.76 0.90 3.56 231.56 687.56
L Th 297 2.28 0.26 2.81 230.81 686.81
Ra 291 0.64 0.11 0.86 228.86 684.86
FMPC 291 0.62 0.05
/ Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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STATISTICAL TEST
Run Date: 7/1/2003 1:58:07 AM
Survey Unit 23 Class 1
Selected Test: WILCOXON RANK SUM TEST
Test Pass
Thresholds:
EMC 684.0 DCGL 228.0 Nuclide U

DATA SUMMARY

291 Background Points 36 Survey points processed
Wr = 52062 WceC 48604

%% The survey unit has passed the WILCOXON RANK SUM TEST ******

—/ Kerr-McGee Technical Center
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Run Date Monday, June 30, 2003

Survey Unit 24 Class: 2 Data Points U Grid Type R Spacing 13 m.
SURVEY UNIT TABLE
Surface Area
Borders Included
N 8 E W (sq. m) Remarks
800. 765. 605. 490. 525
765. 750. 575. 490. 1275
750. 720. 575. 560. 449
735. 720. 665. 575. 1350
720. 660. 665. 650. 901
660. 655.  665. 475. 950
', Total 5450

INITIALIZATION DATA

Measurement Types Selected: RG, PR, PG, BI, CH
Date Range: All
*** Report does not include Remediated data points ***

Thresholds:

EMC: 684.0 DCGLw 228.0 Nuclides u
SURVEY UNIT TEST STATUS
Test Performed Status Mix (pCifg)
Min/Max Pass Maximum Survey Value S 3.6
Background Fail Minimum Background S 0.0
DCGLw Pass Difference 3.6
DCGLavg Pass
EMC Pass

Average Activity 2.7 (pCi/g)

Wilcoxon Rank Sum Pass

Sign Test for Paired Data: N/A
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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 24

Meas. U Th Ra FMPC*
X Y D1 D2 Mix_ Type pCi/g__pCilg __ pCilg Remark TCN __Exc Res.
503.0 798.0 0.0 01 S RG 3.6 2.2 0.9 -0.1 1306 C
658.0 696.0 0.0 01 S RG 3.6 1.6 0.7 -0.3 1269 C

* All concentrations shown include background. FMPC is calculated net of Background Threshold.

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

Survey Unit 24

Meas. U Th Ra FMPC
X Y D1 D2 Mitx _ Type pCila pCilg pCifg Remark TCN__Exc Res.
491.0 786.0 0.0 01 S RG 3 2.1 1.0 -0.1 1301
503.0 786.0 0.0 01 S RG 3 2.2 0.8 -0.1 1304
491.0 798.0 0.0 01 S RG 3.2 2.3 0.7 -0.1 1305
619.0 658.0 0.0 01 S RG 2.6 21 0.8 -0.2 1261
491.0 658.0 0.0 01 S RG 3.4 2.0 0.8 -0.2 1249
4910 773.0 0.0 01 8 RG 2.6 2.0 0.8 -0.2 1299
516.0 760.0 0.0 01 S RG 2.5 2.0 0.8 -0.2 1292
542.0 760.0 0.0 01 S RG 2.2 2.0 0.8 -0.2 1294
503.0 773.0 0.0 01 S RG 3.3 21 0.7 -0.2 1300
503.0 760.0 0.0 01 S RG 3.1 2.1 0.7 0.2 1291
478.0 658.0 0.0 01 S RG 2.9 2.1 0.7 -0.2 1248
~ Kerr-McGee Technical Center Revision 0
Final Status Survey Report September 2003
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* All concentrations shown include background. FMPC is calculated net of Background Threshold.
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Meas. ) Th Ra FMPC*

X Y D1 D2 Mix  Type _pCilg pCila pCilg Remark TCN _Exc Res.
632.0 735.0 0.0 01 S RG 2.1 21 0.7 -0.2 1284
632.0 658.0 0.0 01 S RG 29 19 0.8 -0.2 1262
568.0 760.0 0.0 01 S RG 2.8 1.9 0.8 -0.2 1296
658.0 683.0 0.0 01 S RG 2.7 1.9 0.8 -0.2 1266
555.0 658.0 0.0 01 S RG 2.7 1.9 0.8 -0.2 1254
645.0 722.0 0.0 01 S RG 25 1.8 0.8 -0.2 1277
555.0 760.0 0.0 01 S RG 27 20 0.7 -0.2 1295
645.0 658.0 0.0 01 S RG 25 2.0 0.7 -0.2 1263
568.0 722.0 0.0 01 S RG 34 1.8 0.8 -0.2 1271
658.0 735.0 0.0 01 S RG 3.3 1.9 0.7 -0.2 1286
581.0 658.0 0.0 01 8 RG 3 1.9 0.7 -0.2 1256
658.0 735.0 0.5 10 S Bl 3 1.9 0.7 -0.2 1288
581.0 722.0 0.0 01 S RG 29 1.9 0.7 -0.2 1272
568.0 658.0 0.0 01 S RG 2.8 19 0.7 -0.2 1255
568.0 735.0 0.0 01 S RG 2.7 19 0.7 -0.2 1279
658.0 658.0 0.0 01 S RG 26 1.9 0.7 -0.2 1264
555.0 760.0 0.1 05 S BI 2.6 1.9 0.7 -0.2 1297
593.0 658.0 0.1 05 S Bi 2.6 1.9 0.7 -0.2 1258
658.0 722.0 0.0 01 S RG 25 1.9 0.7 -0.2 1278
593.0 658.0 0.0 01 S RG 1.3 1.9 0.7 -0.2 1257
4910 786.0 0.1 05 S Bl 3 2.0 0.6 -0.2 1302

\‘/ 491.0 760.0 0.0 01 S RG 25 2.0 0.6 -0.2 1290
645.0 735.0 0.0 01 S RG 21 2.0 0.6 -0.2 1285
658.0 735.0 0.1 05 S Bl 3.1 1.8 0.7 -0.2 1287
632.0 722.0 0.0 01 S RG 3 18 0.7 -0.2 1276
§555.0 760.0 0.5 1.0 S Bl 2.9 1.8 0.7 -0.2 1298
568.0 748.0 0.0 01 S RG 28 1.8 0.7 -0.2 1289
658.0 709.0 0.0 01 S RG 27 1.8 0.7 -0.2 1270
503.0 658.0 0.0 01 S RG 27 1.8 0.7 -0.2 1250
658.0 683.0 0.1 05 S BI 24 1.8 0.7 -0.2 1267
658.0 683.0 0.5 1.0 S 8! 2.3 1.8 0.7 -0.2 1268
529.0 760.0 0.0 01 S RG 1.8 1.8 0.7 -0.2 1293
619.0 7220 0.0 01 S RG 3.2 19 0.6 -0.2 1275
593.0 735.0 0.0 01 S RG 3.1 1.9 0.6 -0.2 1281
606.0 722.0 0.0 01 S RG 25 1.9 0.6 -0.3 1274
606.0 7350 0.0 01 8§ RG 24 1.9 0.6 -0.3 1282
593.0 7220 0.0 01 S RG 1.9 1.9 0.6 -0.3 1273
516.0 658.0 0.0 01 S RG 26 1.7 0.7 -0.3 1251
593.0 658.0 0.5 10 S Bl 26 1.7 0.7 -0.3 1259
619.0 735.0 0.0 01 S RG 2.6 1.7 0.7 -0.3 1283
658.0 670.0 0.0 0.1 § RG 2.2 1.7 0.7 -0.3 1265
581.0 735.0 0.0 01 S RG 3.1 1.8 0.6 -0.3 1280
606.0 658.0 0.0 01 S RG 27 1.8 0.6 -0.3 1260
542.0 658.0 0.0 01 S RG 24 18 0.6 -0.3 1253
491.0 786.0 0.5 10 § Bl 21 1.8 0.6 -0.3 1303
529.0 658.0 0.0 0.1 S RG 2,9 1.9 0.5 -0.3 1252
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KERR-MCGEE TECHNICAL CENTER
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils

Summary of Background Data and Thresholds Used in this Analysis

Measurement BK DCGL: 228.0 EMC: 6840 Nuclides U

Matrices S

Nuclide Number of Average Sigma Background DCGLw EMC
Data Background Threshold Threshold  Threshold
Points (Thk) (Td) (Tc)

(pCilg) (pCirg) (pCirg) (pCi’g) (pCi’g)

U 291 1.76 0.80 3.56 231.56 687.56

N Th 291 229 0.26 2.81 230.81 686.81
Ra 291 0.64 0.11 0.86 228.86 684.86

FMPC 291 0.62 0.05
~ Kerr-McGee Technical Center Revision 0

September 2003

Final Status Survey Report
Appendix 3 — Tab 23
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KERR-MCGEE TECHNICAL CENTER

v
—’
DECOMMISSIONING PROJECT
Threshold Comparison Test Report - Soils

STATISTICAL TEST

Run Date: 7/1/2003 1:58:59 AM

Survey Unit 24 Class 2

Selected Test: WILCOXON RANK SUM TEST

Test Pass

Thresholds:

EMC 684.0 DCGL 228.0 Nuclide U
DATA SUMMARY
291 Background Points 49 Survey points processed

N

Wr = 56745 Wc 50663

==+ The survey unit has passed the WILCOXON RANK SUM TEST ******

Kerr-McGee Technical Center
Final Status Survey Report
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Appendix 4
Test Pit Composite
&
West Seep Water Data

w
~ Kerr-McGee Technical Center Revision 0
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Lab Results

West Seep

Sample # Date Cushing | GEL NRC | Location

44/44/44/44N 2/6/01 610 1309 2820 | West Seep

59/59/59 2/19/01 398 West Seep

63/63/63 2/21/01 642 West Seep

87/88/89 3/09/01 438 992 West Seep

90/91 3/09/01 285 West Seep

111/111/117 3/30/01 281 792 West Seep

114 3/30/01 West Seep

141A/141B/141C 4/27/01 438 732 West Seep

142A 4/27/01 923 West Seep
Kerr-McGee Technical Center Revision 0
Final Status Survey Plan September 2003
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Lab Results

UTP Composite Samples

Sample # Date Cushing | GEL STL | Location

9/9A 11/28/00 951 Composite
55/55155 2/15/01 182 285 Composite
72/72/72 2/27/01 178 195 Composite
81/82/83 3/09/01 197 332 Composite
84/85/86 03/09/01 403 381 Composite
97/97/97 3/16/01 187 295 Composite
109/109/113 3/30/01 108 128 Composite
110/110/116 3/30/01 100 130 Composite
139A/139B/139C 4/27/01 123 192 Composite
140A/143 4/27/01 236 Composite
182/182A182B/182D 6/28/01 90 191 199 Composite
182D 6/28/01 209 Composite
182D 6/28/01 202 Composite
182D 6/28/01 192 Composite
197/197A/197B/197D 8/01/01 49 81 83 Composite
197A/197D 8/01/01 85 84 Composite
197D 8/01/01 84 Composite
197D 8/01/01 86 Composite
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Appendix 5

NEXTEP Technical Memorandum 02-09

Technical Support Document for KMTC
Outdoor Final Status Survey
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NE X TEP environmental

808 Lyndon Lane, Suite 201 Phone: (502) 339-9767
Louisville, KY 40222 Fax: (502) 339-9275
TECHNICAL MEMORANDUM 02-09

September 5, 2003

Originator: A.H. Thatcher, CHP, Senior HP Scientist
Subject: Technical Support Document for KMTC Outdoor Final Status Survey
Revision: 2

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.

Harry J. Newman, CHP, Technical Director Date

INTRODUCTION:

This document provides the technical basis for calculations for the Final Status Survey
Plan for Outdoor Survey Units (FSSP). This document specifically addresses the
following issues:

Scan MDC for outdoor gamma measurements
Investigation level for gamma scans

MDC for direct beta measurements

Scan MDC for beta measurements

Scan MDC for OQutdoor Gamma Measurements

The required scan MDC for Outdoor Gamma Measurements should be 100% of the
release limit converted to counts per minute for a typical 3 inch Nal detector in the
shielded configuration. For the three radionuclide groups of interest, uranium, thorium,
and radium, Ra-226 provides the most conservative combination of release limit and
counts per unit concentration conversion factor. The conversion factor is obtained from
the D Plan®.

3 Appendix E of D Plan: Derivation of Outdoor Scan Thresholds and MDCR for KMTC.

Kerr-McGee Technical Center Revision 0
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The calculation of required MDCR for gamma scans is as follows:

Required MDCR = [(3.5pCi/g) * (840cpm/pCilg)]

Where: 3.5 pCi/g = DCGLw for Ra-226
810 cpm/pCi/g = Conversion factor

Required MDCR = 2940 cpm above background.

The calculation of actual instrument MDCR for the same instrument is fully explained in
Appendix E of the D Plan. The calculated value given by the D Plan is:

MDCR = 1200 cpm

Investigation Level for Gamma Scans (Shielded Nal detector)

Using the same conversion factor and the DCGL,, for Ra-226, the release limit is

DCGL,, (Ra 226) =2940 cpm

The investigation threshold for shielded Nal scans is set to 2500 cpm. This is below the
DCGL,, yet sufficiently above the MDCR.

MDC for Direct Beta Measurements

The required MDC for direct beta measurements is one half of the DCGL,, or 6,250
Bpm/100 cm?. The formula for calculating the MDC for a Ludlum 43-89 detector is given
by equation 1:

3+4.65,B
wpe - A6,

g¥t* £

100cm*

Equation 1
Where:
B, = Background count = 700 counts**
¢ = Instrument efficiency = 0.17%
t = count time (minutes) =1 m

A, = effective probe area (cm?) = 110 cm?

* Average of open window counts for brick matrix from the KMTC database.
* Efficiency for Ludlum 2224 for brick matrix taken on 11/9/2000.

Kerr-McGee Technical Center Revision 0
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The resulting MDC for beta measurements is 670 Bpm/100 cm? and is less than the
required MDC.

Scan MDC for Beta Measurements

The required MDC for beta scan measurements should be equal to the DCGL,, or 12,500
Bpm/100 cm? . The formula for calculating the Scan MDC' for the same detector is given
by equation 2:

ScanMDC =

A
kp kg k€
AR 100cm?

Equation 2

Where:

B, = Background count rate (cpm) = 700 cpm
i = probe observation interval (seconds)

p = surveyor efficiency = 0.5

g; = Instrument efficiency = 0.17

&s = Surface efficiency = 0.3%

A= effective probe area (cm?) = 110 cm?

Given a worst case probe observation interval of 1 second (representing a first pass scan),
the corresponding Scan MDC equals 7,130 Bpm/100cm? and is significantly less than the
required Scan MDC of 12,500 Bpm/100 cm?.

Conclusions and Recommendations

The table summarizes the information calculated above. In all cases, the calculated value
is less than the required for a given measurement as shown in Table 1.

% NUREG 1570 Table 5.3 for a distributed source on sealed concrete.
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Table 1

Summary of Calculations

Measurement of Interest Calculated Value® Required Value®
MDCR for Outdoor Gamma Scans 1,200 cpm 2,940 cpm
with shielded 3” x 12 Nal

Investigation Threshold for Outdoor 2,500 cpm 2,940 cpm

Gamma Scans with shielded 3” x %"
Nal

MDC for Direct Beta Measurements

670 Bpm/100 cm?

6,250 Bpm/100 cm?.

MDC for Beta Scans 7,130 fpm/100 cm? 12,500 Bpm/100 cm?.
* All values are net above background.
Kerr-McGee Technical Center Revision 0
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Appendix 6
Hot Spot Evaluation Protocol

Kerr-McGee Technical Center Revision 0
Final Stat