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Executive Summary

This report presents the results and conclusions of the Final Status Survey (FSS) conducted by
GPU Nuclear, Inc. on both the exterior and upper interior of the Saxton Nuclear Experimental
Corporation (SNEC) Containment Vessel (CV). This FSS specifically provides the summary
results of structure surface measurements taken in the CV interior above the 774’ elevation
(actually between the 775.2' and 805.4’ elevations), areas outside the CV on the exterior shell, the
associated excavation and soil/debris piles. The FSS for these areas was started in August 2003
and completed in October 2003. In addition, this report describes the results of surveys performed
by Shonka Research Associates, Inc. (SRA) on Saxton related soil and debris piles. A portion of
this material will be used to fill the excavation area surrounding the CV.

This FSS report provides a compliment to a previous FSS report (Reference 6.8) that described the
FSS results for the CV interior below the 774’ elevation (actual elevation was 775.2). Based on
GPU Nuclear's review of the data the lower CV bowl (between the 765.7' and 775.2’ elevations)
was filled with clean crushed stone. In May 2003 approximately 967 tons of crushed limestone
(804 tons of #3 and 163 tons of #2RC aggregate sizes) was added to the lower CV bowl.

This FSS was performed in accordance with Revision 2 of the SNEC License Termination Plan
(LTP). The interior CV structure surfaces were divided into nine (9) survey units, three (3) survey
units for the exterior shell and one survey unit for the excavated area. There is no survey unit
designation for the debris and soil piles. Each survey unit was comprised of either metal building
structure surfaces or excavated land areas, all varying in shape and size. Survey data was
collected from each survey unit according to data collection requirements specified in the FSS
design criteria. The following types of measurements were performed:

1. Scan measurements were performed on approximately 739 m? of CV interior and
exterior shell areas.

Scan measurements were performed on approximately 350 m? of open land areas
within the CV excavation.

Scan measurements were conducted by SRA on approximately 5000 tons of soil and
11,200 tons of debris consisting of crushed concrete, brick, tile and mortar.

Static measurements were performed at 208 locations.

In addition, 208 supplemental smear measurements were collected on metal surfaces
to determine loose surface contamination. Although smear results are reported they
are not used for determining compliance but for adherence to LTP section 6.2.1.
Instead, they are used as a diagnostic tool to determine if the removable surface
radioactivity is less than 10% of the surface area DCGL,,.
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Results of the above measurements were less than the applicable action level or DCGL,, value for
each of the respective survey units. The collected FSS data demonstrate that each survey unit
meets the radiological criteria for unrestricted use specified in 10 CFR 20.1402. Based on the
results of the CV final status survey, GPU Nuclear, Inc. concludes the CV interior and exterior
areas, as described in this report, meet the NRC requirements for release to unrestricted use.



1.0 Purpose and Scope

This report presents the results and conclusions of the final status survey performed on the
following areas:

1.
2.

3.
4.
5.

CV interior shell above the 775.2' and up to approximately the 805.4’ elevation.

Six (6) W-beams welded to the interior CV shell between elevations 778.25’ and
803.5'.

CV exterior shell that encompasses the area from 804’ to 796’ elevation and
approximately 280 degree circumference.

CV Yard area soil partially surrounding the CV, which slopes from the 796’ to the 803’
elevation.

Approximately 5,000 tons of soil and 11,200 tons of debris surveyed by the SRA Sub-
surface Multi-spectral Contamination Monitor (SMCM).

These surveys provide the information required by 10 CFR 50.82(a)(11) and SNEC's License
Termination Plan (LTP) to demonstrate that these areas meet the radiological criteria for
unrestricted use specified in 10 CFR 20.1402.

This report describes the radiological data collected for the areas described above. This report
does not address the final status survey previously performed on the interior CV shell below the
774’ elevation. The FSS report for this area was previously submitted to the NRC on
September 4, 2003 (Reference 6.8). Note in the Reference 6.8 report surveys were actually
performed up to the 775.2' EIl. The format for both of these reports follow the guidance
contained in Reference 6.1.



2.0 Final Status Survey Designs

2.1 Description of Survey Units
2.1.1 Interior CV Shell Above 774’ El and Support Beams

There are nine (9) Class 1 survey units specified for inside the SNEC CV above the 774’ El.
(Actual start elevation is 775.2’.) The four (4) CV shell survey units (CV1-1, CV1-2, CV1-3
and CV1-4) are regions of the SNEC CV steel shell. Survey unit designation CV2-24 through
CV2-28, are W14 x 74 W-beam support beams, which are welded to the CV shell.

W-beams were radiologically clean at the time of installation. W-beam survey units CV2-25
through CV2-28 extend 360 degrees around the inner circumference of the CV shell. Two
short additional W-beams located at the 803.5’ and 799.5 elevations are together,
considered one survey unit (CV2-24).

The total area for the 9 survey units is 693 m*. A short description of each survey unit is
included below.

1. Survey unit CV1-1, is composed of portions of 10 steel plates (G1 through
G5 and F1 through FS5), starting at ~805.4’ EJ, and extending down to the
~798.1’ El. This survey unit is approximately 700 m? in total area.

2. Survey unit CV1-2, is composed of portions of 10 steel plates (F1 through F5
and E1 through Eb5), starting at ~798.1" El., and extending down to the
~790.4' El., This survey unit is approximately 100 m? in total area.

3. Survey unit CV1-3, is composed of portions of 10 steel plates (E1 through
E5 and D1 through D5), startlng at ~790.4' El., and extendlng down to the
~783.3’ El., This survey unit is approximately 91.1 m® 91 1 m? in total area.

4, Survey unit CV1-4, is composed of portions of 10 steel plates (D1 through
D5), starting at ] at ~783.3’ El., and extendlng down to the ~775.2' El., This
survey unit is approximately 95 1.m’ in total area.

5. Survey unit CV2-24, is two short W-beams at the ~803.5’ and ~799.5’ El
This survey unit is approxnmately 33.7 m? in total area.

6. Survey unit CV2-25, |s one W-beam at the ~792.5’ El. This survey unit is
approxnmately 68.2 m’ in total area.

7. Survey unit CV2-26, IS one W-beam at the ~787' El. This survey unit is
approx1mate|y 68.2 m®in total area.

8. Survey unit CV2-27, |s one W-beam at the ~782’ El. This survey unit is
approxumately 68.2 m? in total area.

9. Survey unit CV2-28, |s one W-beam at the ~778.25' El. This survey unit is
approximately 68.2 m? in total area.

Reference 6.8 describes the previous FSS submitted for the CV interior shell and support ring
below the 774’ EL. The actual elevation where this survey left off was above the support ring
(survey unit CV2-23), which is the 775.2' El. CV1-4, described above, abuts this elevation
and assures there is no gap between the respective survey areas.
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An area behind each of the W-beams, described in items 6-9 above, was cleaned and
surveyed prior to welding the beams in place on the CV shell. A summary of the survey
designs and results is provided in Table 1.

Table 1

Survey Data for Areas Behind CV Rings (Support Beams)

Elevation of DCGL,, Static
CVRingsExt.]| Survey | (dpm/100 | Scan DCGL,, |StaticDCGL,| Msmt [Msmt. Results| cs-137
Design Date | Design Number | (E)Int (1) Request # cmd) {ncpm) {ncpm) Points |(dpm/100 cm?)  Fraction
3/29/2002 6900-02-013 796'-804' (E) 38 1000 200 302 22 <1000 0.747
6/12/2002 6900-02-017 802' (1) 39 1000 220 290 13 <1000 1.000
6/24/2002 6900-02-019 7925'(1) 41 2100 450 609 9 <2100 0.995
7/29/2002 6900-02-020 787 Q) 43 2100 450 635 9 <2100 0.995
8/19/2002 6900-02-022 782 (1) 44 2100 350 609 2] <2100 0.995
8/9/2002 6900-02-023 778.25 (1) 45 2100 250 580 9 <2100 0.995
9/26/2002 6900-02-024 774' (1) 45 2100 250 580 9 <2100 0.995
Notes:{1. Ludum 2350-1 w/43-68 probe used to perform static and scan msmts. Average total efficiency = 23%
2. All areas Class 1, 100% scanned
3. Type | Decision Efror (@) = 0.05; Type Il Decision Eror () = 0.10

Remediation of the SNEC CV began with gross decontamination and equipment removal
e.g., piping, the steam generator, the pressurizer and the reactor vessel (fall of 1998).
Extensive attempts at clean-up of the internal concrete structure indicated that the concrete
had to be removed from the facility. In order to accomplish this, ground water abatement
around the exterior of the CV was necessary and established. By the fall of 2002 the SNEC
CV internal concrete structure was removed in total. However, several external and internal
stiffener rings were necessary to maintain structural integrity. These assemblies were welded
to the steel shell to add rigidity and produce a safe working environment for remediation
crews and survey personnel. The internal surface of the CV steel shell was then cleaned to
remove radiological contamination, paint, residual concrete dirt and weld and surface scale.
Original weld areas between the sections of steel plate that make up the steel shell were
vigorously decontaminated along with apparent surface defects. Remediation efforts of the
interior CV steel surface included combinations of the following techniques:

+ roto-peening

o liquid paint remover (MIRACHEM)
¢ surface grinding

e needle gun

e grit blasting

s wire brush

e vacuuming

o surface wipe-down

A decontamination effectiveness check was performed during the cleaning effort by means of
biased and unbiased measurements on the surface of the cleaned steel shell using a gas
flow proportional counter (GFPC). The criteria for determining when an area was acceptably
decontaminated was established at < 3 times the local background count rate as determined
by closed window readings in the area. Areas above this value were re-cleaned.
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2.1.2 CV Exterior Shell Below Grade

There are three (3) survey units specified for the CV exterior shell below grade 804
elevation. Two (2) of these survey units are classified as Class 1. The third is classified as
Class 2. These survey units are sections of the exterior CV shell wall that extend from about
the 804’ El down to about the 796’ El, and along the circumference of the CV building
approximately 280 degrees.

One (1) survey unit is part of CV6, which was previously surveyed in order to allow
attachment of the exterior ring support assembly. The re-surveyed section of CV6 has been
re-designated CV6-1.

The total area for the 3 survey units is ~46.4 m*>. A short description of each survey unit is
included below.

1. Survey unit CV4-1, is ~ 7.17 m? and extends upward from the top edge of the
upper installed support ring assembly to about the 804’ El. This survey unit was
surveyed IAW Class 1 survey criteria.

2. Survey unit designation CV6-7, is composed of the center portion of the CV6
survey unit, and is ~ 22.9 m’. This survey unit was re-surveyed IAW Class 1
survey criteria.

3. Survey unit designation CV5, is ~ 16.3 m® and extends down from the bottom of
the lower support ring assembly to about the 796’ El. This survey unit was
surveyed IAW Class 2 survey criteria.

An area behind each of the W-beams, described in items 1-3 above, was cleaned and
surveyed prior to welding the beams in place on the CV exterior shell. A summary of the
survey designs and results is provided in Table 1.

This exterior CV area supported the CV Stabilization system, which was to provide multiple
and redundant methods to prevent flotation and/or deformation of the CV due to groundwater
and soil pressure that could be expected during the CV concrete removal project. This was
accomplished by anchoring the CV to bedrock, and by dewatering the ground in the vicinity of
the CV. Forty (40) rock bolt anchors were installed in the immediate vicinity of the CV shell,
encompassing approximately 300 degrees of the circumference. The immediate area of the
tunnel beneath the Material Handling Building was maintained intact and thus was
unavailable for anchoring space. Two (2) external annular I-beams with a vertical riser
support bracket were installed to engage the rock anchor bolts. This system (I-beam and
vertical support bracket) was designed for the radial extent of 300 degrees in order to
complete installation of the 40 rock anchors. This system was supplemented on the interior
by bridging approximately 60 degrees of the circumference with two internal annular I-beams.
This system, with a total 360 degree annular complement (including both external and
internal) was installed at elevations 802.72' and 798.72'.

213 CV Yard Soil (Excavation Area)

There is one (1) survey unit specified for the CV Yard Soil area. This survey unit is
designated OL1-1 and is classified as Class 1. This survey unit is part of the larger survey
unit OL1. This is a below grade area that is adjacent to the SNEC CV structure. It extends
upward from the 796’ El (at the base of the exposed portion of the SNEC CV) to the 803’ El.
This survey unit is bounded on the south side by “wing walls” that have been added to isolate
this survey unit from the remaining section of the CV Tunnel structure and excavation area.



The total area for OL1-1 is approximately 350 m?. The area estimate is an assessment of the
exposed and sloped area within site grid markers AX-130, AX-128, AX-127, AY-130, AY-129,
AY-128, AY-127, AZ-130, AZ-129, AZ-128, and AZ-127 (Reference 6.1, Figure 5-1).

In 2000 soil surrounding the CV exterior was excavated to support removal of contaminated
structural and piping components. In 2001 additional soil was removed for installation of
wells and rock anchors in support of the CV concrete removal project. Soil from this
excavation was later staged and surveyed as per section 3.4.1 of this report. Radioactivity
analyses of soil samples taken after remediation of the area shows the region between
anchor bolt number 5 and proceeding clockwise to anchor bolt 40 (below the 803’ El.), has
been reduced to an average of 0.82 pCi/g (Cs-137) with a maximum value of 4.5 pCi/g).
Other subsurface sample data collected in conjunction with installation of anchor bolts, grout
curtain and wells indicate radioactivity concentrations are less than 1.5 pCi/g. Reference 6.1,
Table 2-30 provides this data.

2.1.4 Debris and Soil Piles

Approximately 11,200 tons of building debris and 5,000 tons of soil was processed, batched
and monitored for use as fill for excavations that will remain following site decommissioning.
This material was classified as Class 1. It was determined that the concentration of man-
made radionuclides in the materials would be measured prior to using the soil and debris for
fill. Material with concentrations above a fraction (75%) of the DCGL,, stated in the License
Termination Plan (Reference 6.1) was separated from material to be used for fill. A system of
conveyors and radiation monitors, along with sampling and laboratory analysis, was used to
determine that the material was below the DCGL,, values in the SNEC LTP.

Shonka Research Associates, Inc (SRA) was contracted to build, operate, and summarize
data from the radiation monitors. SRA utilized a system called the Subsurface Multi-spectral
Contamination Monitor (SMCM), which was developed with funding from the NRC (NRC-04-
92-096. “Continued Development of a High Sensitivity Landfill Monitor: The Results of a
Phase Il SBIR Grant”, December 1994). The SMCM combines into one instrument the
capabilities of both scanning surveys with in-situ gamma spectrometry. The SMCM is a
scanning spectrometer.

The scanned debris and soil were separated into approximately 250-ton piles called batches.
Although there were a number of different types of materials present among the piles, each
individual pile appeared to be a homogeneous mixture of the same type of material. Each
batch was summarized in a Survey Request (SR) Report.

SR-55 (Reference 6.16) was issued to survey and sample backfill materials from the Saxton
Steam Generating Station (SSGS) Footprint and the SNEC Yard. The material was
consolidated near the SSGS Boiler Pad. SR-55, batches 1 through 38 consisted of building
debris. The building debris had been crushed to less than 4 inches in diameter. SR-55
batches 1- 2 consisted of garage and warehouse demolition debris. This debris consisted
mostly of brick and mortar. SR-55 batches 3 - 38 were the debris from the Saxton Steam
Generating Station (SSGS) footprint, which was excavated to allow survey of below grade
structure(s). This debris consisted mostly of brick and concrete with minor amounts of tile and
grout.

SR-62 (Reference 6.17) was issued to survey and sample debris material consolidated into
the East Soil Pile. This pile was comprised of soil/concrete/rocks from various excavations
throughout the decommissioning project including remnants of the Control and Auxiliary
Building unearthed during the Decommissioning Support Facility (DSF) excavation, the
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interceptor trench and the CV yard excavation. SR-62, batches 1 to 18 (except batch 3)
consisted of soil excavated from areas around the CV and other impacted surface soils from
the site. In SR-62 batch 3, the soil consisted of sediment pumped from the SSGS intake and
discharge tunnels. ‘

2.2 Site Release Criteria

The site release criteria applied to the CV interior and exterior shell, excavation area around
CV and soils/debris piles correspond to the radiological dose criteria for unrestricted use per 10
CFR 20.1402. The dose criteria is met “if the residual radioactivity that is distinguishable from
background radiation results in a Total Effective Dose Equivalent (TEDE) to an average
member of the critical group that does not exceed 25 mrem/yr, including that from groundwater
sources of drinking water, and that the residual radioactivity has been reduced to levels that are
as low as reasonably achievable (ALARA).”

Levels of residual radioactivity that correspond to the allowable dose to meet the site or survey
unit release criteria were derived by analyses using either the building occupancy (surface
area) or resident farmer (volumetric) scenarios. The dose modeling for these scenarios is
explained in the SNEC LTP, Revision 2, Chapter 6. The derived concentration guideline levels
(DCGLs) determined in the LTP form the basis for satisfying the site release criteria.

Residual radioactivity sample results for non-activated surfaces inside the CV were compared
to calculate gross activity DCGLs. These gross activity DCGLs were developed using the
methodology described in SNEC LTP Section 5.2.3.2.4, based on radionuclide specific DCGLs
listed in Table 5-1 of the LTP.

As described in Chapter 6 of the SNEC LTP (Reference 6.1) a correction to the gross activity
DCGL,, was made to address de-listed radionuclides and to correct for activated steel in the
SNEC CV. The SNEC facility has instituted an administrative limit of 75% for the allowable
dose (DCGL) for all measurement results. The de-listed radionuclide dose is accounted for
within the 75% administrative limit, but the activated steel dose correction is not. Based on
Microshield calculations for activated metal inside the CV, an additional 28.8% reduction was
also made for measurements taken in these regions.

2.3 Survey Designs

Survey unit designs are provided in Appendices A through D. Scan coverage measurements
were set at 100% for Class 1 areas and, at least 50% for Class 2 areas. The number of static
measurement points was determined using the COMPASS computer program (Reference 6.3).
These points were located on survey maps for each survey unit using the VSP, Visual Sample
Plan (Reference 6.4) computer code.

Survey designs use gross activity DCGL,, values developed from results of samples taken in
the respective areas. These samples consisted of scrapings, soil, sediment, debris or
combinations of these media. The sample results were tabulated to determine the mean and
standard deviations of each data set. Isotopic ratios were determined from the mean plus two
standard deviations (20) and then used to determine the effective DCGL,. This method
produces the most representative effective DCGL,, value that is used as input into the
Compass computer program.

Nine of the SNEC eleven radionuclides were used in different combinations to determine mix
ratios for the various survey units. These radionuclides are Am-241, C-14, Co-60, Cs-137, H-3,
Ni-63, Pu-238, Pu-239 and Sr-90. Cs-137, H-3 and Ni-63 accounted for the majority of
radionuclides, i.e. they were each greater than 1% of the mix. In all cases Cs-137 is the
predominate radionuclide and provides the most detectable radionuclide in the various mixes.
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Table 1A presents the data quality objectives (DQOs) and other relevant information, which
went into the survey design package (Appendix A) for the Interior CV Shell Above 774’ El. And

Support Beams.
Table 1A
DQO/Design Parameter CVi-1&CV2-24 CV1-2 & CV2-25 CV1-3 & CV2-26 CVv14,CVv2-27 &
Cva-28

SNEC Design Calc. No. E900-03-020 E900-03-020 . ES00-03-020 E900-03-020
MARSSIM Classification 1 1 1 1
Area Size (m°) 133.7 168.2 159.3 231.5
Statistical Test WRS WRS WRS WRS
Type | Decision Error (a) 0.05 0.05 0.05 0.05
Type Il Decision Error (B) 0.10 0.10 0.10 0.10
LBGR (cpm) 335 340 345 345
Estimated o (cpm) 21.5 193 177 17.7
Ao 3.0 3.1 3.1 3.1
Minimum Number of Static Data 16 16 16 24
Points (COMPASS)
DCGL,, (dpm/100 cm®) 2100 2100 2100 2100
DCGL,, (ncpm) 400 400 400 400
Scan MDC (dpm/100 cm®) 574 537 478 522
Static MDC (dpm/100 cm®) 370 346 310 337
Sample #(s) used for nuclide mix SXSD3164 SXSD3164 SXSD3164 SXSD3164
SNEC Survey Request No. 86 & 87 88 89 90
Survey Instrument Model Ludium 2350-1 w/43-68 Ludlum 2350-1 Ludlum 2350-1 Ludlum 2350-1

probe w/43-68 probe w/43-68 probe w/43-68 probe
Instrument Tota! Efficiency 0.15 0.15 0.15 0.15
Measurement Type Scan/static Scan/static Scan/static Scan/static




Table 2 presents the data quality objectives (DQOs) and other relevant information, which went
into the survey design packages (Appendices B-D) for the CV Exterior Shell, CV Yard Soil and

Debris and Soil Piles.

Table 2
DQO/Design Parameter CV4-1,CV6-1 CV5 oL141 Debris & Soil
Piles {Shonka)
SNEC Design Calc. No. E900-03-021 E900-03-021 £900-03-022 N/A
MARSSIM Classification 1 2 1 1
Area Size (m°) 30.1 16.3 350 N/A
Statistical Test WRS WRS WRS N/A
Type | Decision Error () 0.05 0.05 0.05 N/A
Type 1l Decision Error (8) 0.10 0.10 0.10 N/A
LBGR (cpm) or pCig 2263 cpm 2263 cpm 3.4 pCig N/A
Estimated o (cpm) or pCi/g 18.4 cpm 18.4 cpm 1.06 pCi/g N/A
Ao 20 20 1.04 N/A
Minimum Number of Static Data 16 8 23 N/A
Points (COMPASS)
DCGL., (dpm/100 cm®) 8000 8000 N/A N/A
DCGL. (ncpm) or pCi'g 2300 2300 4.5 pCilg 4.2 pCi/g
Scan MDC (dpm/100 cm®) or pCilg 441 441 3.7 pCifg 2.91 pCi/g
Static MDC (dpm/100 em®) 226 226 N/A N/A
Sample #(s) used for nuclide mix See Appendix B See Appendix B See Appendix C Note 3
SNEC Survey Request No. 91892 91&92 93 55 & 62
Survey Instrument Model Ludium 2350-1 w/43-68 Ludium 2350-1 Ludtum 2350-1 SMCM
probe w/43-68 probe 2°x2" Nal w/44-10
probe Note 1

Instrument Total Efficiency 0.23 0.23 0.106 2.195

Note 2
Measurement Type Scan/static Scan/static Scan/Soil Samples | Scan/Soil Samples

Footnotes:

1. SMCM - Subsurface Multi-spectral Contamination Monitor - A radiation detection system thatis a
conveyor version of the SMCM that utilizes four-each, 5-inch (12.7 cm) diameter by 2-inch (5.1 cm)
thick thallium-doped sodium iodide (Nal (Tl)) detectors.

2. SMCM calibration factor is in units of cps per pCi/g.

3. Sample median value determined from SNEC sample database (42 samples).




3.0 Final Status Survey Results

The following sections provide the survey summary results for each survey unit as required
by the respective design. Summary data was taken from References 6.9 — 6.18 which are
filed in the SNEC FSS history file.

3.1 Interior CV Shell Above 774’ El and Support Beams

3.1.1 Survey Unit Results

Nine (9) survey units were developed. These survey units are designated as CV1-1, CV1-
2, CV1-3, and CV1-4 for the CV shell portion and CV2-24, CV2-25, CV2-26, CV2-27, and
CV2-28 for the beams. These survey units are described in section 2.1.1 of this report. The
FSS design for these survey units is in Appendix A. DQOs are listed in Table 1A. Surveys
were performed on the interior CV steel liner and associated beams at locations from
approximately 775.2' to 805" elevation. Surveys were performed in accordance with
References 6.9 — 6.13 (i.e. SRs 86-90). Surface scan and static measurements were
performed using a Ludlum 2350-1 “datalogger” system with a 43-68 probe.

The Gross DCGL,, for all areas was 2100 dpm/100 cm? or 400 cpm above background
for a static measurement. A conservative mix of eight (8) radionuclides from a CV shell
scraping was used to determine the gross DCGL,. These radionuclides and mix
percentages are as follows: Cs-137 (62%), Ni-63 (22.5%), H-3 (13.4%), Sr-90 (0.6%), C-14
(0.5%), Co-60 (0.4%), Am-241 (0.4%) and Pu-239 (0.2%).

Since these areas are Class 1 scan coverage was set at 100%. The scan speed was set at
2.2 cmisecond (1 detector width per 4 seconds). The action level specified for scanning
was 200 cpm above background. If this level was reached, the surveyor would stop and
perform at least a 1/2 minute static count to identify the actual count rate. NOTE: Static and
Scan MDC values are listed in the Table 1A.

A smear survey was performed in each survey unit at each static measurement point
location. These smears were obtained after static measurements were acquired. Smears
were assayed for beta/gamma and alpha contamination. A gamma scan of each survey unit
smear group was also performed.

No WRS statistical analysis is necessary for these survey units since all static
measurements are below the assigned DCGL,, (i.e. 400 ncpm or 2100 dpm/100 cm?).

a. Surface Scan Measurements
100% of the surface areas for all nine (9) survey units were designed to be scanned.
However, various obstructions made scanning 100% of all surfaces within % inch

impossible. Table 3 provides information on how much of each survey unit that was not
surveyed. All surfaces (97%) that were surveyed were less than the 200 ncpm action level.
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Area Not
Area Skze | Scanned| % Not
Survey Unit (m?) (m®) | Scanned
CV141 100 1.10 1%
CvV1-2 100 0.83 1%
CV13 91.1 0.83 1%
CVi4 95.1 1.10 1%
CV2-24 33.7 1.20 4%
CV2-25 68.2 4.86 7%
CV2-26 68.2 0.92 1%
CV2-27 68.2 5.92 9%
CV2-28 68.2 6.08 9%
Total 692.7 22.84 3%
b. Static Measurements (Beta-gamma)

151 static measurements were obtained in the nine (9) survey units.
measurements are listed in Table 4. These measurements are unshielded gross counts
per minute (i.e. background not subtracted). The gross activity for all static measurements
was less than the DCGL,, (i.e. 400 ncpm or 2100 dpm/100 cm?).

Table 3

Table 4

Ludium 2350 Static Measurements (CPM)

Results of these

Points CVi CvV1i-2 Cvi3 Cvi4 CV2-24 | CV2-25 | CVv2-26 | Cv2-27 | Cv2.28

1 159 155 201 135 230 119 164 119 118

2 178 168 225 149 268 132 152 129 108

3 162 205 184 146 235 124 154 123 115

4 172 169 224 142 230 124 143 132 141

5 169 168 213 137 304 123 188 141 135

6 205 185 189 141 314 135 129 134 126

7 211 167 231 151 253 134 145 137 143

8 186 132 193 159 240 133 137 177 106

9 158 187 208 150 250 126 147 174 106

10 162 159 237 140 253 143 129 191 124

11 206 156 258 132 227 174 136 167 139

12 154 162 172 156 250 166 124 180 161

13 176 158 220 150 208 109 160 170

14 211 223 197 133 195 159

15 176 136 168 130

16 172 129 156 110

17 151 143 145 109

18 134 166 135 119

19 101 157 119 111

20 132 162 105 117
21 142 140 138
22 102 112

MEAN 179 167 213 145 255 145 142 147 127

STD DEV 21 18 23 8 28 27 19 26 19

MIN . 164 132 172 132 227 101 102 108 106

' MAX 211 205 258 159 314 - 208 188 19§ 170

MEDIAN 174 167 217 146 250 134 142 140 122
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c. Loose Surface Contamination (Smear Survey)

A smear was taken at each static measurement point for a total of 1561 measurements. All
results were less than minimum detectable concentration (MDC) for all beta-gamma and
alpha measurements. Isotopic analysis was performed on each group of composited
smears taken for each survey. Resuits are tabulated in Table 5.

Table 5
Loose Surface Contamination Results
Smear Beta-gamma Alpha Cs-137 Co-60
Survey Unit | Points | (dpm/100 cm®) | (dpm/100 cm®) | uCiigroup | uci/group
CV1-1 14 <169 <12.2 <7.4E-6 <1.1E-56
CV1-2 13 <172 <12.2 <1.1E-5 <8.7E-6
CVv1-3 14 <166 <12.7 <1.2E-5 <9.0E-6
CVi4 13 <169 <12.7 <1.1E-5 <1.3E-5
Cv2-24 12 <155 <10.8 <1.1E-6 <1.2E-5
CV2-25 21 <169 <12.7 <1.0E-5 <1.0E-5
CV2-26 22 <162 <11.5 <1.5E-5 <1.4E-56
Cv2-27 22 <172 <12.2 <1.2E-5 <1.1E-5
Cv2-28 20 <159 <10.8 <1.3E-5 <1.1E-5
d. Exceptions

Due to structural obstructions and CV liner gouges scans could only be performed within %2
inch on 97% of the CV surfaces. Of the 3% not surveyed most of these surfaces were on
radiologically clean beam supports, which were installed in 2002 for CV stabilization. CV
liner surface gouges were caused during concrete removal in 2001. These gouges, and
areas immediately surrounding them, were remediated in 2002. The results of the FSS for
areas surrounding these gouges show no contamination above the DCGL,,. Therefore,
there is strong justification that these areas as also less than the DCGL,,.

3.2 CV Exterior Shell Below Grade
3.2.1 Survey Unit Results

Three (3) survey units were developed. These survey units are designated as CV4-1, CV6-
1 and CVS5 for the CV exterior shell portion, which is below the 804’ El. These survey units
are described in section 2.1.2 of this report. The FSS design for these survey units is in
Appendix B. DQOs are listed in Table 2. Surveys were performed on the exterior CV steel
liner from approximately 796’ to 804’ El. and along a 280 degree circumference. Surveys
were performed in accordance with Reference 6.14 (SR 91). Surface scan and static
measurements were performed using a Ludlum 2350-1 “datalogger” system with a 43-68
probe.

The Gross DCGL, for all areas was 8000 dpm/100 cm? or 2300 cpm above
background for a static measurement. A conservative mix of seven (7) radionuclides,
determined from a soil sample data set, (mean + 2c), representing the area along the CV
exterior, was used to determine the gross DCGL,. These radionuclides and mix
percentages are as follows: Cs-137 (96.6%), H-3 (2.5%), Sr-90 (0.7%), Co-60 (0.07%), Am-
241 (0.02%), Pu-238 (0.05%) and Pu-239 (0.02%).
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Scan coverage was set at 100% for Class 1 areas, CV4-1 and CV6-1, and at 50% for Class
2 area, CV5. The scan speed was set at 2.2 cm/second (1 detector width per 4 seconds).
The action level specified for scanning was 1000 cpm above backqround. If this level
was reached, the surveyor would stop and perform at least a 1/2 minute static count to
identify the actual count rate. NOTE: Static and Scan MDC values are listed in the Table 2.

A smear survey was performed in each survey unit at each static measurement point
location. These smears were obtained after static measurements were acquired. Smears
were assayed for beta/gamma and alpha contamination. A gamma scan of each survey unit
smear group was also performed.

No WRS statistical analysis is necessary for these survey units since all static
measurements are below the assigned DCGL,, (i.e. 2300 ncpm or 8000 dpm/100 cm?).

a. Surface Scan Measurements

100% of the surface areas for CV4-1 and CV6-1 and 50% of CV5 were designed to be
scanned. For the Class 1 areas various obstructions made surveying 100% of all surfaces
impossible. 7.5% (0.54 m?) of CV4-1 and 3.3% (0.75 m?) of CV6-1 surface areas could not
be surveyed as a result of obstructions. 55% of CV5 (Class 2 area) was scanned.
Collectively 96% of Class 1 and 55% of Class 2 surfaces that were surveyed were less than
the 1000 ncpm action level.

b. Static Measurements (Beta-gamma)
57 static measurements were obtained in the three (3) survey units. Results of these
measurements are listed in Table 6. These measurements are unshielded gross counts

per minute (i.e. background not subtracted). The gross activity for all static measurements
was less than the DCGL, (i.e. 2300 ncpm or 8000 dpm/100 cm?).
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Table 6

Ludium 2350 Static Measurements (CPM)

Points Ccva-1 CV6-1 CVs

1 168 179 183

2 152 157 170

3 144 169 189

4 153 142 214

5 158 165 206

6 152 133 180

7 161 130 159

8 151 156 176

9 184 125 173

10 157 156 169

11 145 178

12 138 164

13 139 159

14 165 136

156 148 176

16 165 191

17 140 192

18 193 194

19 163 188

20 147 169

21 128 209

22 212

23 210

24 214

25 227

26 208
MEAN 158 152 186
STD DEV 11 18 22
MIN 144 125 136
MAX 184 193 227
MEDIAN 155 148 186

C. Loose Surface Contamination (Smear Survey)

A smear was taken at each static measurement point for a total of 57 measurements. All
results were less than minimum detectable concentration (MDC) for all beta-gamma and
alpha measurements. Isotopic analysis was performed on each group of composited
smears taken for each survey. Results are tabulated in Table 7.

Table 7
Loose Surface Contamination Results
Smear Beta-gamma Alpha Cs-137 Co-60
Survey Unit | Points | (dpm/100 cm®) | (dpm/100 cm®) | uCiigroup | ucilgroup
CV4-1 10 <169 <12.7 <6.6E-6 <7.8E-6
CV6-1 21 <169 <12.7 <1.0E-5 <9.5E-5
CV5 26 <169 <12.7 <9.5E-6 <1.1E-5
d. Exceptions

Due to structural obstructions from external ring installations, scans could only be
performed within %2 inch on 96% of the external CV surfaces. Of the 4% not surveyed most
of these surfaces were on radiologically clean beam supports, which were installed in 2002
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for CV stabilization. For survey units CV4-1and CV6-1 there was a total of 140 obstructions
resulting in a 1.3 m? area that could not be surveyed. In addition, 18 static measurement
points had to be relocated due to these obstructions. The results of the FSS for areas
surrounding these obstructions show no contamination above the DCGL,,. Therefore, there
is strong justification for assessing these areas as less than the DCGL,,.

3.3 CV Yard Soil (Excavation Area)
3.3.1 Survey Unit Results

This survey unit is designated OL7-1 and is a part of the larger survey unit designated OL1.
This survey unit is described in section 2.1.3 of this report. The FSS design for this area is
in Appendix C. DQOs are listed in Table 2. Surveys were performed in accordance with
Reference 6.18 (i.e. SR 93). The total area for this Class 1 survey unit is ~350 square
meters. This area estimate is an assessment of the exposed and sloped area within site
grid markers AX-130, AX-128, AX-127, AY-130, AY-129, AY-128, AY-127, AZ-130, AZ-129,
AZ-128 and AZ-127, up to the ~803’ El.

The effective DCGL,, for sampling work is 4.5 pCilg (Cs-137). A conservative mix of
seven (7) radionuclides, determined from a soil sample data set, (mean + 2¢), representing
the CV yard area, was used to determine the effective DCGL,,. These radionuclides and
mix percentages are as follows: Cs-137 (62.5%), H-3 (35.7%), Sr-80 (0.3%), Co-60 (0.4%),
Am-241 (0.6%), Pu-238 (0.3%) and Pu-239 (0.2%).

Scanning was performed using a 2" diameter by 2" long Nal detector with a Cs-137 window
setting. The window setting was ~100 keV wide and will straddled the Cs-137 662 keV full
energy peak width. The instrument conversion factor/efficiency was ~221 cpm/uR/h.

The scan speed was set at a maximum of 25 cm/sec. Scan coverage was set at 100% for
this Class 1 survey unit. The distance from the surface being scanned was no more than 4”
in accordance with the MicroShield model used to develop this MDCscan (see Appendix C,
Attachment 4-1).

Background was measured in the area and on similar background materials. Background
ranged from about 100 cpm to approximately 400 cpm. If the net count rate was greater
than the 200 ncpm (~3.7 pCilg) then soil sampling was conducted in the area of concern.
Using a conservative background value of 100 cpm the action level was set at 300 gross
cpm.

A. Surface Scan Measurements

A 100% surface scan was performed in the grid areas listed above. Action level was 300
gross cpm.

Results: Most areas were below the action level with some exceptions. In these locations a
1-minute static measurement was performed and if >300 cpm a soil sample was obtained.
These areas are described in the next section, i.e. static measurement results.

B. Static Measurement Results

Twenty-five static measurements were obtained in response to meeting or exceeding the
scan action level. The highest reading was 454 cpm (action point #12 in Table 8). The
average of these readings was 347 cpm. Additional soil samples were taken in elevated
scan/static measurement locations. Results were all less than the DCGL,,. Table 8 lists the
results.
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Table 8

OL1-1 Static Measurement & Sampling Results

LOCATION SAMPLE Lab Results Static Measurement
Results (cpm)
Cs-137(pCl/g) Co-60 (pCl/ig)
AP1-1 §X-SL-4135 0.06 £ 0.03 <0.06 325
AP1-2 SX-SL-4136 0.1£0.03 <0.05 413
AP1-3 SX-5L-4137 0.17 £ 0.04 <0.06 318
AP1-4 SX-SL-4138 0.16 £ 0.04 <0.05 370
AP1-5 S§X-0T7-4133 <0.06 <0.06 391
AP1-8 SX-0T-4134 <0.05 <0.06 407
AP1-7 $X-SL-4139 <0.06 <0.05 329
AP1-8 SX-0T-4140 <0.05 <0.06 349
AP1-9 SX-0T-4141 <0.06 <0.06 330
AP1-10 SX-0T-4142 0.910.1 «<0.05 317
AP1-11 SX-SL-4143 0.5+ 0.07 <0.05 344
AP1.12 SX-SL-4149 39:04 0.07 £ 0.02 454
AP1-13 SX-0T-4150 <0.05 <0.08 320
AP1-14 SX-0T-4152 <0.06 <0.07 359
AP1-15 SX-SL-4153 <0.05 «<0.06 310
AP1-16 SX-0T-4154 <0.05 <0.06 324
AP1-17 SX-0T-4155 <0.06 <0.06 372
AP1-18 SX-SL-4156 0.14 £ 0.04 <0.05 358
AP1-19 S$X-0T-4157 0.03 £ 0.02 <0.05 330
AP1-20 SX-0T-4160 <0.06 <0.05 320
AP1-21 SX-SL-4161 0.05 + 0.03 «<0.06 301
AP1.22 SX-SL-4162 0.04 ¢ 0.02 <0.06 304
AP1-23 SX-SL-4164 0.07 £ 0.03 «<0.06 327
AP1-24 SX-0T-4165 <0.08 «<0.07 395
AP2-1 S§X-SL-4159 0.08 £ 0.03 <0.05 304
Sample #1 S$X-SL-4170 0.09 + 0.04 «<0.07
Sample #2 SX-SL-4173 <0.08 <0.08
Sample #3 S$X-SL4171 0.09 + 0.04 <0.06
Sample #4 SX-SL-4172 <(.08 «<0.07
Sample #5 SX-SL-4174 <0.05 <0.05
Sample #6 SX-SL-4175 <0.025 <0.036
Sample #7 S$X-SL-4176 0.046 + 0.02 <0.04
Sample #8 SX-SL-4177 <0.05 <0.05
Sample #9 SX-SL-4178 <0.1 <0.09
Sample #10 §X-SL-4179 <0.05 <0.08
Sample #11 SX-SL-4180 <0.04 <0.06
Sample #12 S$X-SL-4181 0.09 £ 0.03 <0.07
Sample #13 S§$X-SL-4182 0.12 £ 0.04 <0.06
Sample $14 S$X-SL-4183 <0.06 <0.06
Sample #15 SX-SL-4184 0.1 0.04 <0..07
Sample #16 SX-SL-4185 <0.05 <0.07
Sample #17 SX-SL-4188 0.1 20.03 <0.09
Sample #18 SX-SL-4187 <0.05 <0.06
Sample #19 SX-SL-4188 0.09 £ 0.04 <0.06
Sample #20 S$X-SL-4189 0.09 £+ 0.04 <0.06
Sample #21 §X-SL-4190 <0.13 <0.06
Sample #22 SX-SL-4191 0.08 £ 0.04 <0.08
Sample #23 S$X-SL-4192 0.19 £ 0.05 <0.05
Sample #24 $X-SL-4193 0.08 ¢ 0.04 <0.05
Sample #25 S§X-SL-4194 <0.05 «<0.04
Sample #26 SX-SL-4195 <0.05 <0.05
Sample #27 SX-SL-4196 0.28 £ 0.05 <0.06
Sample #28 SX-SL-4197 <0.05 <0.06
MEAN 347
STATIC 2 SIGMA 79
MEASUREMENT MIN 301
SUMMARY MAX 454
MEDIAN 330
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C. Soil Sample Results

Above Action Level Response Sampling - In response to alarms encountered during static
measurement performance, twenty-five samples were obtained (reference Table 8). The
highest result was 3.9 pCi/g Cs-137, 0.07 pCi/g Co-60. The range for positive results was
0.03 to 3.9 pCi/g for Cs-137. All results were less than the DCGL,,.

Soil Sampling - As required by the survey unit design, twenty-eight samples were obtained
(reference Table 8). The highest result was 0.19 pCi/g Cs-137, <0.05 pCi/g, Co-60. The
range for positive results was 0.05 to 0.19 pCi/g Cs-137; typical achieved MDA for Co-60
was <0.06 pCi/g.

Samples were sent to an off-site laboratory (Teledyne Brown Engineering, Inc.) for
transuranic and hard to detect analyses (i.e. H-3, Sr-90, Am-241, Pu-238, and Pu-239/240).
All analysis results were less than minimum detectable concentration (MDC). Results are
listed in Table 9.

Table 9
CV Yard Soil Results (pCi/G)

Sample ID Sr-90 H-3 Pu-238 Pu-239/240 | Am-241
SX-SL-4139 <3.46E-2 <2.21 <4, 16E-2 <1.86E-2 <2.78E-2
SX-SL.-4142 <3.25E-2 <2.22 <6.71E-2 <2.02E-2 <1.76E-2
SX-5L-4143 <3.16E-2 <2.23 <6.31E-2 <3.64E-2 <2.21E-2
SX-5L-4149 <2.77E-2 <2.24 <4 30E-2 <3.04E-2 <2.77E-2

3.4 Debris and Soil Piles
3.41 Survey Resuits .

A total of 16,195 tons of material consisting of backfill debris (11,183 tons) and soil (5,012
tons) was surveyed through a radiation detection system developed by Shonka Research
Associates (SRA). This material is described in section 2.1.4 of this report. Appendix D
provides specific information on the detector systems, survey methodology and survey
results. DQOs are listed in Table 2. SR 55 and 62 (References 6.16 and 6.17 respectively)
were referenced for survey summary results. A total of 56 batches of material, i.e. backfill
debris (38 batches) and soil (18 batches), were surveyed. Each batch has its own survey
record, which is provided on electronic medium (CD), provided as part of this report.

The effective volumetric DCGL,, for the soil and debris material was calculated to be
4.2 pCilg. A conservative mix of seven (7) radionuclides was used from SSGS debris
samples to determine this DCGL,. These radionuclides and mix percentages are as
follows: Ni-63 (69.4%), Cs-137 (28.6%), Sr-90 (0.3%), Co-60 (1.0%), Am-241 (0.5%), Pu-
238 (0.1%) and Pu-239 (0.1%). Table 10 provides the effective DCGL, calculation
information.
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Table 10

~15%

| SNECAL | Total Activity Limit DCGLw [
Effective DCGL Calculator for Cs-137 (in pClig) 1950  [pcug 1469 [pCug
SAVPLE NUMBER{s) >{Median SSGS Arsa Sample Resuh Data ]
Ce-137 Uimit Cs-137 Administrative Limit
57.40% 25.0]nmnry'rene Umit 5.61 Ipcvq 421 I&CVQ
14.55% 4.0]mrwery Drinking Water (OW) Uit () Gheck for 25 mremiy TRUE
Sampie Input 25 mrenvy TEDE 4 mreemfy DW A-Mondpalgfbru B - Allowed pC¥g | Value Checked from This Sample This Sample
lsotope  |(pCUg, uCL etc)] % of Total Unmits {pClg) Limits (pClig) mremfy TEDE for 4 mremy DW Column Aor B mrem/y TEDE | mremiy DW
1]Am-241 0.053 0.470%| 9.9 23 0.09 0.36 0.09 0.13 0.09 Am-241
C-14 0.000%| 20 54 0.00 0.00 0.00 0.00 0.00 C-14
Co-60 0.109 0.969% 35 67.0 0.19 0.75 0.19 0.78 0.01 Co-60
Cs-137 a2 28.633%] 6.8 397 561 243 5.61 1220 0.03 Cs-137
Eu-152 o.m 10.1 1440 0.00 0.00 0.00 0.00 0.00 Eu-152
H3 0. 132 311 0.00 0.00 0.00 0.00 0.00 H3
Ni-63 781 69.443% 747 19000 13.61 §3.67 13.61 0.26 0.00 Ni-63
Pu-238 0.010 0.087%) 18 041 0.02 0.07 0.02 0.14 0.10 Pu-238
Pu-239 0.015 0.133%) 16 037 0.03 0.10 0.03 0.23 0.16 Pu-239
10{Pu-241 0.000%)] 86 19.8 0.00 0.00 0.00 0.00 0.00 Pu-241
111Sr-80 0.029 0.261%] 12 0.61 0.05 0.20 0.05 0.63 0.19 Sr-50
) 1.12E401 100.000% 19.58 1727 19.59 14.351 0.582
pCig Permissibie pClig To Use This information, Sample
(25 mrenvy) {4 mremy) Input Units Must Be In pClig

The following sections provide a summary of survey resuits.

a.

Surface Scan Measurements for Gamma Activity Using the SMCM

To assure material would not exceed the DCGL,, an alarm set point was established
equivalent to 2.91 pCi/g (Cs-137). This assumed 773 pounds of material with a uniform
contamination distribution in a volume of 4 inches thick by 32 inches wide by 8.2 feet long.
Results: All measurements on soil and debris material indicated levels below the DCGLw
(4.2 pCilg Cs-137).

b.

Material Sample Results

Backfill Debris (SR 55) - Material was obtained from each truckload and composited into a
total of 38 batches. Table 11 provides a comparison between SMCM and grab sample
results. The positive Cs-137 samples ranged from 0.04 to 0.1 pCi/g. Non-positive samples
achieved a Cs-137 MDA of typically 0.05 pCi/g. No Co-60 was indicated in the samples.
Samples SX-SD-3389, 3390, 3399, 3416, 3418, 3427, 3444, 3475, 3498, and 3504 were
analyzed at Teledyne Brown Engineering for Carbon-14 and Tritium. All samples indicated
non-positive results. Typical MDAs were 0.15 and 1.7 pCi/g respectively. Two other
samples SX-SD-3419 & 3496 were analyzed for all eleven radionuclides attributed to
SNEC. Both samples indicated positive Cesium-137 and naturally-occurring isotopes, but
all less than MDC results for all other radionuclides.

The SMCM and lab results agree within one standard deviation. For the case of the debris
pile, the SMCM survey data agrees with the laboratory results such that the best estimate

of the total pile is 0.069 + 0.010 pCi/g. The SMCM did not alarm during the SR-55 survey.

Therefore, there is no Cs-137 greater than 2.91 pCi/g.
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Table 11

11,183 tons of Backfill Debris (Ref SR-55)

SMCM Cs-137 (pCi/g Cs-137 (pCilg)
1 Sigma 2 sigma
Batch Mean Max StDev Lab StDev Sample ID

1 -0.04 0.18 0.1 0.067 0.063 513271
2 0.13 0.52 0.17 0.021 0.026 513274
3 -0.02 0.66 0.09 0.09 0.028 113280
4 0.01 0.19 0.07 0.052 0.026 513283

5 -0.07 0.17 0.06 0.061 0.027 513285

6 -0.06 0.11 0.05 0.047 0.025 113289
7 0 0.21 0.08 0.03 0.033 113293

8 0.1 0.31 0.08 0.081 0.03 113296
9 0.02 0.22 0.06 0.062 0.029 113300
10 0.02 0.21 0.06 0.081 0.031 113308
11 0.01 0.2 0.05 0.072 0.027 113331
12 0.05 0.43 0.11 0.057 0.031 513334
13 -0.01 0.24 0.13 0.052 0.028 113333
14 0.04 0.22 0.07 0.088 0.033 113342
15 0.11 0.4 0.07 0.104 0.034 513350
16 0.13 0.41 0.14 0.091 0.022 113354
17 -0.11 0.1 0.07 0.07 0.027 113357
18 0.08 0.35 0.06 0.101 0.04 513358
19 0 0.29 0.08 0.082 0.029 113365
20 0.07 0.24 0.06 0.068 0.019 113368
21 0.08 0.28 0.08 0.049 0.034 513371
22 0.12 0.35 0.06 0.056 0.026 113370
23 0.11 0.27 0.08 0.054 0.026 113373
24 - 0.19 0.53 0.08 0.062 0.029 113380
25 0.1 0.52 0.15 0.068 0.03 513386
26 -0.14 0.26 0.08 0.092 0.039 513389
27 -0.12 0.25 0.1 0.065 0.03 113400
28 -0.16 0.07 0.09 0.082 0.034 513413
29 -0.1 0.2 0.07 0.103 0.036 513428
30 -0.02 0.31 0.1 0.042 0.026 113459
31 -0.11 0.19 0.06 0.067 0.029 513456
32 -0.09 0.25 0.08 0.083 0.046 413477
33 -0.17 0.13 0.1 0.097 0.031 513496
34 -0.07 0.19 0.08 0.074 0.032 513510
35 -0.09 0.14 0.07 0.07 0.035 113547
36 -0.08 0.11 0.07 0.056 0.027 113585
37 -0.13 0.16 0.07 0.065 0.032 513584
38 -0.17 0.1 0.11 0.06 0.02 113603

Soil (SR 62) - 35 samples were obtained as composites from daily truckloads covering 18
batches, (typically 2 sample groups per batch). Table 12 provides a comparison between
SMCM and grab sample results. All samples indicated positive Cs~137 with results ranging
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from 0.42 to 1.0 pCi/g. No Co-60 was indicated in the samples, (typical MDA was 0.08
pCi/g).

For the case of the soil pile, the SMCM survey data agrees with the laboratory results such
that the best estimate of the total pile is 0.683 + 0.085 pCi/g. When the SMCM did alarm
during the SR-62 survey, the suspect material was removed. Therefore, there is no
localized (hot-spot) volume of Cs-137 greater than 2.91 pCi/g.

Table 12
5,012 Tons of Soil (Ref SR 62)
Cs-137 Results (pCilg)
Sample Sample
1 Sigma 2Sigma Log 2 Sigma Log
Batch Mean Max StDev |LabValue| StDev | Number | Value | StDev | Number
1 1.73 208 0.12 0.699 0118 | 513734 | 0572 0.097 | 113752
2 1.76 232 0.24 1.005 0124 | 513757 | 0584 0.088 | 113774
3 1.36 1.67 0.09 0418 0.081 | 413809 NA NA NA
4 1.29 1.56 0.07 0.553 0.09% | 514128 | 0463 0.081 | 514143
5 1.52 1.83 0.1 0.556 0.088 | 114165 | 0.607 0.098 | 114170
6 1.64 204 0.18 0.617 0094 | 114177 | 0657 0.082 | 114182
7 1.89 229 0.18 0.717 0112 | 414187 | 0855 0.131 | 414207
8 1.84 221 0.12 0.704 0106 | 114218 | 0.733 0.099 | 514245
9 1.83 219 0.14 0.732 0.099 | 514245 | 0.749 0.129 | 414270
10 2 24 0.11 0.811 0097 | 114269 | 0718 0.117 | 414283
11 1.78 2.39 0.12 0.768 0.095 | 114302 | 0.906 0115 | 514297
12 1.8 2.08 0.09 0.721 0.089 | 114305 | 1.002 0.111 114306
13 1.87 223 0.11 0.728 0.099 | 114317 | 0712 0.099 | 514319
14 1.74 262 0.35 0.768 0.1 114318 | 0.817 0104 | 114341
15 1.63 1.89 0.11 0.67 0.839 | 114363 0.79 0.101 | 514364
16 145 1.84 0.21 0.695 0.086 | 114370 | 0624 0.084 | 514371
17 16 1.89 0.12 0.641 0.086 | 514413 | 0.661 0.089 | 514414
18 1.638 205 0.16 - 0.69% 0087 | 1144 0.623 0.08 514418

c. Survey Methodology

The radiation detection system is a conveyor version of the SMCM (Subsurface Multi-
spectral Contamination Monitor) that utilizes four-each, 5-inch (12.7 cm) diameter by 2-inch
(5.1 cm) thick thallium-doped sodium iodide (Nal (Tl)) detectors. The detectors are
arranged in a line along the path of the conveyor, and are located one-half meter apart.
Spectra in the energy range from 0.1 to 3 MeV are collected every five seconds via Ortec
pAce Multi-Channel Analyzers (MCAs). The nominal conveyor speed was established at 4
inches per second (0.1 meters per second), with spectra collected every 19.7 inches (0.5
meters) of conveyor travel. The conveyor had material limited to 32 inches (0.8 m) wide and
4 inches (0.1 m) deep, with the face of the detectors located 13 inches (0.3 m) from the
surface of the conveyed material. This height was chosen to provide a reasonable
compromise between uniformity of response and sensitivity to localized sources.

The detectors were centered in 19.7 inch (0.5 meter) diameter barrels. The detectors have
thermal shielding, heaters, thermocouples and controls for temperature stabilization, and
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are shielded with approximately 4 inches (10.2 cm) of sand to reduce the radiation
background as well as reducing any variability from changes in background (due to radon in
air, moving vehicles, or changes in nearby soil and building debris piles). The detector array
is located in an enclosure above the conveyor that is also heated to provide a uniform
thermal environment without diurnal variation. The sand shielding restricts the field of view
of the detectors to a downward looking, nominal 90 degree angle cone. A 12-foot (3.6 m) by
5-foot (1.5 m) trailer served as a mobile command center (MCC). The SMCM process
computer and post-processing computer were operated from within the MCC.

e. Survey Exceptions/Resolutions

Twenty-eight alarms occurred during the survey that included 5,258 (includes 5% re-
surveyed) tons of soil. If an alarm occurred, the conveyor was stopped and the data was
investigated. The SMCM operator would review the strip chart on the SMCM process
software screen. The strip chart shows the four detectors and the diagonal mean of the 4
detectors. From the strip chart, the operator is able to determine if the alarm is a point
source or a distributed source and where along the belt the suspect material is located. The
best estimate of the source distribution was then described for investigation. Generally,
large source distributions would motivate removing dirt from the entire survey conveyor. If
the source were localized to a single acquisition, the affected acquisition and at a minimum
the two adjoining acquisitions were removed.

Following an alarm from the SMCM, a scan survey was performed on the suspect material
using a Ludium 2350 (or equivalent) meter with a 2' by 2" sodium iodide detector. Any
material indicating activity greater than or equal to 2000 NCPM was removed and
contained. Fourteen static measurements were obtained when scans indicated >2000
cpm. Static measurements ranged from 467 to 38,312 ncpm.

f. Disposition of Suspect Material

Material causing low volume alarms was removed from conveyor belt and compiled into a
suspect pile, which was rescanned and sampled and found to be below the alarm set
points. Material causing point source alarms was removed and placed initially into a barrel
and later placed into an LSA box for future disposal.
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4.0 Data Assessment

The final status survey data has been reviewed to verify authenticity, appropriate
documentation, and technical acceptance. The review criteria for data acceptability are:

1

The instruments used to collect the data were‘ capable of detecting the radiation of
interest at or below the investigation level.

. The calibration of the instruments used to collect the data was current and radioactive

sources used for calibration were traceable to recognized standards or calibration
organizations.

. Instrument response was checked before and, where required, after instrument use each

day data was collected.

Survey team personnel were properly trained in the applicable survey techniques, and
this training was documented.

. The MDCs and the assumptions used to develop them were appropriate for the

instruments and the survey methods used to collect the data.

. The survey methods used to collect the data were appropriate for the media and types of

radiation being measured.

. Special measurement methods used to collect data were applied as warranted by survey

conditions, and were documented in accordance with an approved site Survey Request
procedure.

. The custody of samples that were sent for off-site laboratory analysis, were tracked from

the point of collection until the final results were obtained, and

. The final status survey data consists of qualified measurement results representative of

current facility status were collected in accordance with the applicable survey design
package.

If a discrepancy existed where one or more criteria were not met, the discrepancy was
reviewed and corrective actions taken (as appropriate) in accordance with site procedures.

The statistical test does not need to be performed for this final status survey since the data
clearly show that the survey unit meets the site release criteria. The survey units clearly
meet the criterion because of the following:

1.

2.

All measurements in the survey units are less than or equal to the DCGLy, or

A background reference area was used and the difference between the maximum
survey unit measurement and the minimum background reference area measurement is
less than or equal to the DCGL.



5.0 Final Survey Conclusions

The FSS for the CV interior above the 774’ elevation (actually between the 775.2’ and
805.4’ elevations), areas outside the CV on the exterior shell, the associated excavation
and soil/debris piles was performed in accordance with Revision 2 of the SNEC LTP and
site implementing procedures. Final status survey data was collected to meet and/or
exceed the quantity and quality specified for each survey unit as prescribed by the

applicable survey design. The survey data for each survey unit met the following
conditions:

1. The average residual radioactivity inside and outside the respective CV
areas was less than the assigned DCGL,.

2. Since all measurements were less than the DCGL,, no DCGLgyc criteria
needed to be applied.

3. Remediation was performed to reduce the levels of residual radioactivity to
below the concentrations necessary to meet the DCGLs.

These conditions satisfy the release criteria established in the SNEC LTP and the
radiological criteria for unrestricted use given in 10 CFR 20.1402. Therefore, it is concluded
that the SNEC CV Interior and Exterior Shell areas, CV Yard Soil and Debris and Soil Piles
as described in this report, are suitable for unrestricted release.
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1.0 PURPOSE

1.1

1.2

1.3

14

The purpose of this calculation is to develop a survey design for nine (9) Class 1 survey
units located in the SNEC CV. Four (4) of these survey units have been aggressively
decontaminated by SNEC personne! using methods described in Section 4.8 of this
calculation. The remaining five (5) survey units (steel support rings), were installed new to
the CV to add structural stability to the building during concrete remediation.

The four (4) CV shell survey units (CV1-1, CV1-2, CV1-3 and CV1-4) are regions of the
SNEC CV steel shell. They are shown collectively on Attachment 1-1, and individually on

Attachments 1-2 through 1-5.

Survey unit designation CV2-24 through CV2-28, are W14 x 74 W-beam support beams
which are welded to the CV._shell. These are  also shown on Attachment 1-1, and
individually on Attachment 2-1 and 2-2. Attachment 2-3 is a diagram of the W-beam
survey area. The area of the CV shell directly under W-beams has been surveyed 1AW “at
risk” survey designs (see FirstEnergy/GPU Calculation No.'s 6900-02-017, 019, 020, 022,
023 and 024, Reference 3.1 through 3.6).

W-beams were radiologically clean members at the time of installation. W-beam survey
units CV2-25 through CV2-28 extend 360 degrees around the inner circumference of the

* CV shell. Two short additional W-beams located at the 803.5' and 799.5’ elevations are

together, considered one survey unit (CV2-24). The total area for all 9 survey units is 693
square meters. A short description of each survey unit is included below.

1.4.1 Survey unit designation CV1-1, is composed of portions of 10 steel plates (G1
through G5 and F1 through F5), starting at ~805.4’ El, and extending down to the
~798.1’ El. This survey unit is approximately 7100 square meters in total area.

1.4.2 Survey unit designation CV1-2, is composed of portions of 10 steel plates (F1
through F5 and E1 through ES), starting at ~798.1' El., and extending down to the
~790.4’ El,, This survey unit is approximately 100 square meters in total area.

1.4.3 Survey unit designation CV1-3, is composed of portions of 10 steel plates (E1
through ES and D1 through D5), starting at ~790.4’ El., and extending down to the
~783.3' El., This survey unit is approximately 91.1 square meters in total area.

1.4.4 Survey unit designation CV1-4, is composed of portions of 10 steel plates (D1
through D5), starting at ~783.3’ El., and extending down to the ~775.2' El., This
survey unit is approximately 95.1 square meters in total area.

1.4.5 Survey unit designation CV2-24, is two short W-beams at the ~803.5' and ~799.5'
El. This survey unit is approximately 33.7 square meters in total area.

1.4.6 Survey unit designation CV2-25, is one W-beam at the ~792.5’ El. This survey unit is
approximately 68.2 square meters in total area.

1.4.7 Survey unit designation CV2-26, is one W-beam at the ~787’ El. This survey unit is
approximately 68.2 square meters in total area.

1.4.8 Survey unit designation CV2-27, is one W-beam at the ~782’ El. This survey unit is
approximately 68.2 square meters in total area.

1.4.9 Survey unit designation CV2-28, is one W-beam at the ~778.25’ El. This survey unit
is approximately 68.2 square meters in total area.




Bestfperngy - SNEC CALCULATION SHEET

Calculation Number Revision Number Page Number
E900-03-020 0 page 30f /O6
( Subject

CV Interior FSS Survey Design

1.5

A significant portion of this survey design has been adapted from Reference 3-7.

2.0 SUMMARY OF RESULTS

2.1

The following information should be used to develop a survey request for this survey

design:

2.1.1 The number of required static measurement points indicated for each survey unit by
Compass is listed below as 8 per survey unit. However, VSP adds additional points
in cases where the diagram is odd shaped (edge effect) and/or because of the
random starting point. Additionally, the bounded area dictates survey point spacing
which also influences the actual number of survey points. For this design, the
number of survey points ranges from 12 to 22 per survey unit (see Attachment 11-1
to 11-9).

2.1.2 The suggested starting point (0, 0) for physically locating each survey point is
typically the lower left hand corner as one faces the survey unit (see Attachment
11-1 to 11-9).

2.1.3 The scan speed is set at 2.2 cm/sec. Scan coverage is _set at 100% (Class 1
areas).

2.1.4 This survey design requires the detector be in contact with the surface during all
measurement phases except in areas where this is not possible (debits, etc.).

2.1.5 Static measurement points are to be clearly marked/identified in each survey unit.

2.1.6 Scanning efforts shall be based on audible speaker output levels. Earphones are
recommended.

2.1.7 The DCGLw is 2100 dpm/100 cm® or 400 cpm above background for a static
measurement.

2.1.8 The action level during first phase scanning is 200 cpm above background. If this
level is reached, the surveyor should stop and perform a_count of at least 1/2
minute duration to identify the actual count rate.

NOTE: Static and Scan MDC values are listed in the tables in Section 4.15 and 4.16.

2.1.9 Areas greater than the DCGLw (400 ncpm) must be identified, documented,
marked, and bounded to include an area estimate.

2.1.10 If remediation actions are taken as a result of this survey, this survey design must be
revised or re-written.

2.1.11 When an obstruction is encountered during the static measurement phase that will
-not allow placement of a static survey point, contact the cognizant SR coordinator for
permission to delete that survey point. Document the reason for the deletion. Note
that up to two survey points in any survey unit, may be deleted without reducing
survey design effectiveness.

2.1.12 A smear survey shall be performed in each survey unit at static measurement point
locations. These smears shall be obtained after static measurements are acquired.
These smears shall be assayed for beta/gamma and alpha contamination. Report
results in raw uncormrected counts per minute. A composite gamma scan of each
survey units smear group shall also be performed and reported.
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2.1.13 A gas flow proportional counter (GFPC) shall be used in the beta detection mode for

this survey work (Ludlum 2350-1 with a 43-68B probe).

2.1.14 Other instruments of the type specified in 2.1.12 above may be used during

the FSS but they must demonstrate an efficiency at or above the value listed in
Attachment 5-1 (23.9%).

3.0 REFERENCES

3.1
3.2

3.3
3.4
3.5

3.6
3.7
3.8
3.9

3.10
3.1
3.12

3.13
3.14
3.15

3.16
3.17

3.18
3.19

3.20
3.21

SNEC Calculation No. 6900-02-017, Interior CV Weld Ring Areas — Survey Plan.

SNEC Calculation No. 6900-02-019, Interior CV Weld Ring Areas @ 792.5 ft., El.— Survey
Plan.

SNEC Calculation No. 6900-02-020, Interior CV Weld Ring Areas @ 787’ El — Survey Plan.
SNEC Calculation No. 6900-02-022, Interior CV Weld Ring Areas @ 782’ El — Survey Plan.

SNEC Calculation No. 6900-02-023, Interior CV Weld Ring Areas @ 778.25' El — Survey
Pian.

SNEC Calculation No. 6900-02-024, Interior CV Weld Ring Areas @ 774’ El - Survey Plan.
SNEC Calculation No. ES00-03-003, CV Interior, 774’ El., and Below, FSS Survey Design.
Plan SNEC Facility License Termination Plan.

Compass Computer Program, Version 1.0.0, Oak Ridge Institute for Science and
Education.

Visual Sample Plan, Version 2.0 (or greater), Copyright 2002, Battelle Memorial Institute.
SNEC Procedure ES00-IMP-4500.59, “Final Site Survey Planning and DQA".

Westinghouse Electric Corporation, Gilbert Associates, Inc., Drawing No. D-37798, Saxton
Reactor Project, “Containment Vessel Penetration Access”, 7/21/60.

GPU Nuclear, SNEC Facility, “Containment Vessel Survey”, SNECRM-019, Rev 1, 1/18/02.
Ryerson Structural Products Handbook, Joseph T. Ryerson & Son, Inc., 1972.

SNEC procedure ES00-IMP-4520.04, “Survey Methodology to Support SNEC License
Termination”.

SNEC procedure E900-IMP-4520.06, “Survey Unit Inspection in Support of FSS Design”.

NUREG-1575, “Multi-Agency Radiation Survey and Site Investigation Manual’, August,
2000.

Microsoft Excel 97, Microsoft Corporation inc., SR-2, 1985-1997.

ISO 7503-1, Evaluation of Surface Contamination, Part 1: Beta-emitters (maximum beta
energy greater than 0.15 MeV) and alpha-emitters, 1988.

SNEC Calculation No. E900-03-012, Effective DCGL Worksheet Verification.
SNEC Calculation No. 6900-02-028, GFPC Instrument Efficiency Loss Study.
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4.0 ASSUMPTIONS AND BASIC DATA

4.1
4.2

4.3
4.4

4.5

\_/ 46

4.7

4.8

A gas flow proportional counter (GFPC) willi be used in the beta detection mode as the
survey instrument (a Ludlum 2350-1 with a 43-68B probe).

The Compass computer program is used to develop the number of fixed point
measurement locations to be taken within each Class 1 survey unit (Reference 3.9)

The WRS statistical testing criteria will be applicable for this survey design.

The number of points chosen by Compass is located on survey maps for each survey unit
by the Visual Sample'Plan (VSP) computer code (Reference 3.10).

VSP is used to plot random start systematically spaced fixed point survey locations on
diagrams used in the field by survey personnel. The coordinates of the survey points are
provided for each survey unit. Because of edge effects and a desire to error on the
conservative side, additional measurement points have been forced by increasing the
MARSSIM overage above the required 20%. This results in smaller bounded regions then

that calculated by Compass.
In the case of the support rings, four quadrants were stacked graphically before plotting out

the survey points. The triangular grid is spread over these four quadrants resulting in some
differences in vertical point placements between quadrants.

Reference 3.11 was used as guidance during the survey design development phase.

The construction/assembly drawings used to determine the physical extent of these areas
are listed as Reference 3.12 and 3.13. In addition, Reference 3.14 was used to establish
the surface area of a steel W-beam (see Attachment 2-3):

e Flange thickness is 0.783" (4 areas of exposed thickness are considered). Then 4 x
0.783" =3.132".

e Top width of Flange area is 10.072" wide.
¢ Bottom Flange area is welded to CV.

o Four areas of exposed Flange are located adjacent to the Web. Then 4 x 4.811" =
19.244",

. Heigf\t of Web is taken to be 14.19" - (2 x 0.783") = 12.624" x 2 = 25.248".
o Then the total vertical section is: 3.132" + 10.072" + 19.244" + 25.248” = 57.7"

The circumference of the CV is 50 ft x 12"/ft x = = 1885 which is at the welded area of the
W-beam (at the surface of the CV). However, since the W-beam is 14.19” in height, the
exposed top Flange area of the W-beam is only [(50 ft x 12"/ft) ~ (2 x 14.19")] x = = 1796” in
circumference.

Remediation History

Remediation of the SNEC CV began with gross decontamination and equipment removal
e.g., piping, the steam generator, the pressurizer and the reactor vessel (fall of 1998).
Extensive attempts at clean-up of the internal concrete structure indicated that the concrete
had to be removed from the facility. In order to accomplish this, ground water abatement
around the exterior of the CV was necessary and established. By the fall of 2002 the SNEC
CV internal concrete structure was removed in total. However, several external and internal
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4.9

stiffener rings were necessary to maintain structural integrity. These assemblies were
welded to the steel shell to add rigidity and produce a safe working environment for
remediation crews and survey personnel. The internal surface of the CV steel shell was
then cleaned to remove radiological contamination, paint, residual concrete dirt and weld
and surface scale. Original weld areas between the sections of steel plate that make up the
steel shell were vigorously decontaminated along with apparent surface defects.
Remediation efforts of the interior CV steel surface included combinations of the following

techniques:

e roto-peening

¢ liquid paint remover (MIRACHEM)

o surface grinding

¢ needle gun

o grit blasting

e wire brush

e vacuuming

o surface wipe-down
A decontamination effectiveness check was performed during the cleaning effort by means
of biased and unbiased measurements on the surface of the cleaned steel shell using a gas
flow proportional counter (GFPC). The criteria for determining when an area was
acceptably decontaminated was initially established at < 3 times the local background count
rate as determined by closed window readings in the area. Areas above this value were re-
cleaned.

A Post Remediation Survey (PRS) was conducted under the guidance of Survey Request
(SR) SR-0070, SR-0075, SR-0076 and SR-0077 (Reference 3.15). The post remediation
survey included both surface scans and static measurements. It also included a surface
smear survey. Alpha radiation measurements were also taken at select locations. Smears
were counted for both beta-gamma and alpha contamination. The results of the PRS survey
effort were reviewed before the start of the Final Status Survey (FSS). The area was then
inspected IAW criteria established in Reference 3.16, before being approved for FSS

activities.

This survey design uses an effective gross activity DCGLw value developed for these
survey units from analysis of scrape samples of the interior surface of the SNEC CV. These
samples were taken at five (5) different elevations in the CV. SNEC sample No. SXSD3164
resulted in the lowest calculated gross activity DCGLw value (3880 dpm/100 cm?), and was
chosen to represent all survey units identified within this calculation (see Attachment 3-1,
and 3-2). This sample result was then used as input to the Compass computer program
(see Reference 3.7 for details regarding this sample result and the effective DCGLw value
calculated for the CV shell area). '

A further correction to the gross activity DCGLw is necessary to address de-listed
radionuclides and to correct for activated steel in the SNEC CV. These correction factors
are reported in the SNEC LTP (Chapter 6 —~ Reference 3.8). In addition, the SNEC facility
has instituted an administrative limit of 75% of the allowable dose for the area. The de-listed
radionuclide dose is accounted for within the 75% administrative limit, but the activated
steel dose correction is not. Therefore, the 3880 dpm/100 cm? gross activity DCGLw is
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4.10

4.11
\_/

4.12

lowered by the fraction (25 mrem/y-7.2 mrem/y)/25 mrem/y, which results in 2763 dpm/100
cm? as the effective limit. The 75% administrative limit is then applied as follows: 0.75 x
2763 dpm/100 cm? = 2072 dpm/100 cm?. This value is rounded to 2100 dpm/100 cm?. See

Attachment 3-2 and 4-1.

NOTE: Sample analysis result are decayed to 3/1/03.

Cs-137, H-3 and Ni-63 account for the majority of radionuclides in the above listed sample.
e SNEC Sample No. SXSD3164 (62.0% Cs-137 + 13.4% H-3 + 22.5% Ni-63) = 97.9%.

H-3 and Ni-63 provide no additional counting efficiency for this survey design. Cs-137
provides the only reasonably detectable radionuclide in this mix. Cs-137's detection
efficiency has been checked by SNEC personnel using ISO standard 7503-1 methodology
(Reference 3.19). The SNEC facility uses only the lowest reported efficiency for any of the
instruments available as input to the survey design process. Attachment 5-1 indicates an
instrument efficiency of 0.478. The ISO value of 0.5 is used as the source efficiency.
The instrument S/N used to determine this value is 126218 and the probe S/N is 95080.

Other instruments may be used during the FSS but they must demonstrate an

efficiency at or above 0.478 for the instrument efficiency.

The current version of Compass (version 1.0) does not perform correctly when using the
gross activity option. Therefore, an alternative will be implemented for this survey design.
The alternative approach involves several small changes that will not negatively impact the
survey design process. These changes are:

4.11.1 For this survey design, the efficiency will be input as follows:
e g= 0.478

e g, =[0.5 (ISO for Cs-137 energy betas)] x [the fraction of Cs-137 in the source
area, which would be 1 for the Cs-137 calibration source or 0.62 for Cs-137 in
the remaining CV survey units] x [any surface condition correction factor that
impacts efficiency e.g., the impact from an increase in the average distance
between the detector and source caused by a rough surface].

4.11.2 A radionuclide will be created in the library of Compass called “Gross Activity”. This
radionuclide will have the same nuclear parameters as Cs-137 (half-life, decay time,
etc.). The effect will be (when called up) that “Gross Activity” will replace Cs-137 on
the print-out from the Compass program (administrative impact only).

4.11.3 Only "Gross Activity” will be used in the Compass program for this survey design.
However, the Area Factors (AF) input to Compass will be for Co-60, which is the
more conservative of all the AF values for radionuclides present in the mix. Note that
Co-60 AF values are very close to Cs-137 AF values.

The detectors physical probe area is 126 cm?, and the instrument is calibrated to the same
source area for Cs-137. The gross activity DCGLw is taken to be 2100 dpm/100 cm? x (126
cm? physical probe area/100 cm?) = 2646 x (0.62 disintegrations Cs-137/disintegrations in
mix) x g (0.478) x g, (0.5) which yields ~392 net cpm above background which is then
rounded to 400 ncpm (Compass calculates 397 ncpm as the gross beta DCGLw). The
0.148 count per disintegration counting efficiency considers only the Cs-137 contaminant
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4.13

4.14

u 4.15

present in the sample material matrix, and is calculated by: € (0.478) x & (0.5) x 0.62
disintegrations Cs-137/total disintegrations in mix = 0.148 cts/gamma.

No corrections for backscatter are made for the steel surfaces. Therefore, the source term
will be overestimated in all areas where there is no loss in efficiency due to surface defects.
Since all areas of the CV are rigorously decontaminated using the same technique(s), it is
assumed that areas having significant surface defects (dents, weld buildup, etc.), are well
represented by adjacent areas that do not have significant surface defects. Defect areas
represent an exiremely small fraction of the total surface area of these survey units.
Therefore no additional efficiency correction factors will be applied to this survey design.

The survey units in the CV area are at different elevations below grade. Since below grade
ambient background radiation levels (shielded measurements) are lower than grade level
background levels, the Williamsburg background unshielded steel survey data will be
adjusted downward to estimate this effect. Attachment 6-1 presents these adjusted values
along with the method for making these adjustments based on initial surface measurements
in the CV area (see Attachment 6-2 through 6-5). Note that ring data is not used to
develop survey unit variability. Instead, support ring variability will be assumed the same as
the shell survey unit where the rings reside.

Attachment 6-6 through 6-9, are the adjusted Williamsburg background data files for
survey units CV1-1, CV1-2, CV1-3 and CV1-4.

The static beta-gamma MDC calculation resuit for the nine survey units is as shown in
Attachments 7-1 through 7-4 (using Williamsburg adjusted unshielded reading). The
results are summarized below for a 1 minute count time. The results show an adequate
static MDC for this survey work.

Survey Units Estimated Background (cts/min) | MDCsvanc (dpm/100 cm*)
CV1-1 and CV2-24 201 370 (Compass = 365)
CV1-2 and CV2-25 176 346 (Compass = 342)
CV1-3 and CV2-26 139 310 (Compass = 306)
CV1-4 and CV2-27 and CV2-28 166 337 (Compass = 333

4.16

The scan MDC calculation is determined based on a 2.2 cm/sec scan rate, a 1.38 index of -
sensitivity (95% correct detection probability and 60% false positive), 0.148
counts/disintegration and a 126 cm? probe area. This calculation is shown in Attachment
8-1 through 8-5. The worst case value calculated is ~574 dpm/100 cm? (Compass
calculates a value of ~714 dpm/100 cm? since it does not use the 126 cm? probe correction
factor in the equation). Since the scan MDC is less than the gross activity DCGLw in every
case for every survey unit, there is no need to add additional survey points to these survey
designs for purposes of meeting hot spot design criteria.

Survey Units Estimated Background (cts/min) MDCscan (dpm/100 cm®)

CV1-1 and CV2-24 201 574 (Compass = 714)
CV1-2 and CV2-25 176 537 (Compass = 668)
CV1-3 and CV2-26 139 478 (Compass = 594)
CV14 and CV2-27 and CV2-28 166 522 (Compass = 649)
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417

4.18

4.19
4.20

4.21
4,22

423
4.24

%

The survey units described in this survey design were inspected after remediation efforts
were shown effective. A copy of the SNEC facility post-remediation inspection report
(Reference 3.16), is included as Attachment 9-1 to 9-27.

No special area characteristics including any additional residual radioactivity (not previously
noted during characterization) have been identified in this survey area.

The decision error for this survey design is 0.05 for the a value and 0.1 for the B value.

Special measurements including gamma-ray spectroscopy are not included in this survey
design.

No additional sampling will be performed 1AW this survey design.

The applicable SNEC site radionuclides and their associated DCGLw values are listed on
Exhibit 1 of this calculation.

The survey design checklist is listed in Exhibit 2.
The applicable Area Factors for these survey units are shown below (Co-60).

| AREA (m°) | AREA FACTOR
1 10.1
4 34
9 2
16 1.5
25 1.2
36 1

5.0 CALCULATIONS

5.1

5.2

All major calculations are performed internal to applicable computer codes or within an
Excel spreadsheet.

See attached Compass output (Attachment 10-1 to Attachment 10-28).

6.0 APPENDICES

6.1

6.2

6.3

6.4
6.5

Attachment 1-1 to 1-5, are diagrams of survey units on the SNEC CV interior shell showing
steel plate designations and stiffener ring installation locations (CV1-1, CV1-2, CV1-3 and
CV1-4).

Attachment 2-1, is a diagram of the up;er short support rings at the 803.5’ and 799.5’ El
(Cv2-24).

Attachment 2-2 and 2-3, is a diagram' of a full W-Beam support ring and the associated
survey area (CV2-25 to CV2-28).

Attachment 3-1, is Teledyne Brown sample result for sample number SXSD3164.

Attachment 3-2, is the effective gross activity DCGLw calculation for sample SXSD3164.
The sample was decayed to 3/1/03 before entry into this sheet.

Attachment 4-1, is the correction factor calculation for correcting the effective DCGLw
value to compensate for other source terms in the survey area.
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6.7

6.8

6.9

6.10

6.11

6.12

6.13
6.14

6.15

Attachment 5-1, is the SNEC site calibration sheet for the radiation measurement
instrument with the lowest Cs-137 detection efficiency.

Attachment 6-1, is the estimated background count rate for the SNEC CV in different
survey units based on corrected Williamsburg background measurement data.

Attachment 6-2 to 6-5, is GFPC measurement results from four survey units within the
SNEC CV area (CV1-1, CV1-2, CV1-3 and CV1-4).

Attachment 6-6 to 6-9, is corrected Williamsburg unshielded measurement data, used to
estimate elevation effects on ambient background in the SNEC CV.

Attachment 7-1 to 74, is calculated static MDC values (for CV1-1, CV1-2, CV1-3 and
CV1-4) based on the corrected Williamsburg background data.

Attachment 8-1 to 8-5, is calculated scan measurement MDC values (for CV1-1, CV1-2,
CV1-3 and CV144) based on corrected Williamsburg background data.

Attachment 9-1 to 9-27, is the CV inspection report results for these survey units.

Attachment 10-1 to 10-28, Compass output files for the nine (9) survey units previously
described. These are further described by the following:

6.14.1 Attachment.10-1, Compass site summary.report listing applicable Area Factors.
6.14.2 Attachment 10-2 to 10-4, Compass output for CV1-1 survey unit.

6.14.3 Attachment 10-5 to 10-7, Compass output for CV2-24 survey unit.

6.14.4 Attachment 10-8 to 10-10, Compass output for CV1-2 survey unit.

6.14.5 Attachment 10-11 to 10-13, Compass output for CV2-25 survey unit.

6.14.6 Attachment 10-14 to 10-16, Compass output for CV1-3 survey unit.

6.14.7 Attachment 10-17 to 10-19, Compass output for CV2-26 survey unit.

6.14.8 Attachment 10-20 to 10-22, Compass output for CV1-4 survey unit.

6.14.9 Attachment 10-23 to 10-25, Compass output for CV2-27 survey unit.

6.14.10 Attachment 10-26 to 10-28, Compass output for CV2-28 survey unit.

Attachment 11-1 to 11-9, VSP located static survey locations plotted on survey unit
diagrams.
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Exhibit 1

SNEC Facility DCGL Values @

25 mremly Limit 4 mreml/y Goal
25 mrem/y Limit (All Pathways) (Drinking Water)
Radionuclide Surface Area Open Land Areas Open Land Areas
(dpm/100cm?) (Surface & Subsurface) | (Surface & Subsurface)
(pCil/g) (pCilg)
Am-241 2.7E+01 9.9 2.3
C-14 3.7E+06 2 5.4
Co-60 7.1E+03 3.5 67
Cs-137 2.8E+04 6.6 397
Eu-152 1.3E+04 10.1 1440
H-3 1.2E+08 132 311
Ni-63 1.8E+06 747 1.9E+04
Pu-238 3.0E+01 1.8 0.41
Pu-239 2.8E+01 1.6 0.37
Pu-241 8.8E+02 86 19.8
Sr-90 8.7E+403 12 0.61
NOTES:

(a) While drinking water DCGLs will be used by SNEC to meet the drinking water 4 mrem/y goal, only the DCGL values that constitute

the 25 mremJy regulatory limit will be controlled under this LTP and the NRC's approving license amendment.

(b) Listed values are from the subsurface model. These values are the most conservative values between the two models (i.e.,

surface & subsurface).
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Exhibit 2
Survey Desiqgn Checklist

Calculation No. Location Codes
E900-03-020 CV2-24, CV2-25, CV2-26, CV2-27, CV2-28, CV1-1, CV1-2 & CV1-3, & CV1-4
Status Reviewer
ITEM REVIEW FOCUS (Circle One) m & Date
Has a survey design calculation number been assigned and is a survey design summary ( )q 4W /
1 description provided? Ys, IA ( ¥ /dv/03
2 Are drawings/diagrams adequate for the subject area (drawings should have compass A j ’
headings)?
3 Are boundaries property identified and is the survey area classification clearly indicated? CY;s, /A
4 Has the survey area(s) been properly divided into survey units IAW EXHIBIT 10 /ges N/A
5 Are physical characteristics of the area/location or system documented? 76;5. /A
6 Is a remediation effectiveness discussion included? (Y€s> N/A ]
7 Have characterization survey and/or sampling results been converted to units that are N/A /
comparable to applicable DCGL values?
8 Is survey and/or sampling data that was used for determining survey unit variance included? es, N/A J
9 Is a description of the background reference areas (or materials) and their survey and/or es IN/A /
v sampling results included along with a justification for their selection?
10 Are applicable survey and/or sampling data that was used to determine variability included? -@ N/A
14 Will the condition of the survey area have an impact on the survey design, and has the Yes. IN/A
probable impact been considered in the design? )
Has any special area characteristic including any additional residual radioactivity (not
12 previously noted during characterization) been identified along with its impact on survey Yes,/N/A
design?
13 Are all necessary supporting calculations and/or site procedures referenced or included? Yes,) N/A
14 Has an effective DCGLw been identified for the survey unit(s)? (? es,) N/A
15 Was the appropriate DCGLewnc included in the survey design calculation? / Yes,/N/A
16 Has the statistical tests that will be used to evaluate the data been identified? Yes, N/A
17 Has an elevated measurement comparison been performed (Class 1 Area)? Yes.@@
18 Has the decision error levels been identified and are the necessary justifications provided? @/A ‘
19 Has scan instrumentation been identified along with the assigned scanning methodology? Yes,) N/A I
20 Has the scan rate been identified, and is the MDCscan adequate for the survey design? es, IN/A l
21 Are special measurements e.g., in-situ gamma-ray spectroscopy required under this design, Yes (
and is the survey methodology, and evaluation methods described?
22 Is survey instrumentation calibration data included and are detection sensttivities adequate? N/A )
23 Have the assigned sample and/or measurement locations been clearly identified on a diagram Yes) N/A (
or CAD drawing of the survey area(s) along with their coordinates?
24 Are investigation levels and administrative limits adequate, and are any associated actions @ N/A (
v clearly indicated?
25 For sample analysis, have the required MDA values been determined.? Yes@ \1/
26 Has any special sampling methodology been identified other than provided in Reference 6.37 Yes,i NIQ 5/ 9/0}

NOTE: a copy of this completed form or equivalent, shall be included within the survey design calculation.

I




CV Wall Plates and Support Rings

Four (4) CV Wall Survey Units Starting 6" Above 804.9' El (Between Red Lines)
Five (5) Ring Survey Units (Top Two Short Rings are 1 Survey Unit)
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CV1-1 100 m*2, Starts 6' Above the 804.9' El
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CV1-2 100 m*2, Starts Bottom of CV1-1
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CV1-3 91.1 m*2, Starts Bottom of CV1-2
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CV1-4 95.1 m*2, Starts Bottom of CV1-3
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Upper 2 Support Rings - 803.5' & 799.5' El (CV2-24)

W-beam Sections are 17.22 Square Meters & 16.52 Square Meters
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Internal Ring Support Beams (CV2-25, CV2-26, CV2-27, CV2-28)

W-beam Quadrant is 17.05 Square Meters - Total Area is 68.21 Square Meters per Beam
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Internal Ring Support Details

W-Beam Support Shown Flattened

This Flange welded to CV

~
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W-Beam

From Ryerson, Product Manual

T
Top Flange Area (10.072")

Flange Area (4.811")

Web (12.624")

Flange Area (4.811")
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hickness
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[ SNEC SAMPLE RESULTS
LAB or LAB No. Location/Description
[ Teledyne-80204; L19215-1 CV Steel Shell Intemal Scrapings @ 782" E, Building Structure
SNEC Sample No. 470
| SXSD3164 Comments:
Other Identifier
| Revised/Repeat
Analysis Date=> September 24, 2002
Isotope pCi/g (soilids) or pCin {if water) or pCi {if smears)
1 Am-241 "< 0.167
2 C-14 < 0.201
3 Cm-243 -—
4 Cm-244 -
5 Co-60 0.141
€ Cs-134 < 0.071
7 Cs-137 23.5
8 Eu-152 <0.135
] Eu-154 -
10 Eu-155 -—-
1 Fe-55 -
12 H-3 5.14
13 Nb-94 < 0.0562
14 Ni-59 -
15 Ni-63 < 8.47
16 Pu-238 <0.127
17 Pu-239 < 0.0735
18 Pu-240 -—-
19 Pu-241 < 6.64
20 Pu-242 -
21 Sb-125 < 0.26
22 Sr-80 < 0.223
23 Tc-99 -~
24 U-234 -
25 U-235 -em
26 U-238 -
Other Isotopes pCl/g (soilids) or pCiNl (if water) or pCi (if smears)
On-site Analysis for Cs-137 27.7
On-site Analysis for Co-60 <0.19
On-site Analysis for H-3 —_
1-129 —ee
Gross Alpha -
Gross Beta -
K-40 <1.28
Ra-226 <1.81
Th-232 < 0.349
Cm-242 —
Th-228 < 0.518
Np-237 —
Ce-144 <0.38

ATTACHMENT 3 - 1




Effective DCGL Calculator for Cs-137 (dpml1 00 cm"2) Gross Actlvity DCGLw Gross Activity Administrative Limit - -
3880  [dpm/100 cm*2 2072 [dpm/100 cmA2
Ii 25-°|mremlv TEDE Limit
Cs-137 _Limit Cs-137 Administrative Limit
SAMPLE NO(s)=> [sxsD3164 - 782" EI SNEC CV Shell Scrape Sample | 2406 |dpm/100 cm#2 1285 |dpmi100 cm#2
| sNecaAL | 53% |
Sample Input (pClig, Individual Limits  Altowed dpm/100 . Beta dpm/100 Alpha dpm/100
Isotope uCl, etc.) % of Total (dpm/100 cm*2) cmA*2 ' mremly TEDE cmA2 cmA2
1|Am-241 1.67E-01 0.445% 27 17.27 15.99 N/A 17.27 Am-241
2|C-14 2.01E-01 0.536% 3,700,000 20.78 0.00 20.78 N/A C-14
3|Co-60 1.33E-01 0.354% 7,100 13.75 0.05 13.75 N/A Co-60
A|CS-1 37 5y | B 2.33E401 . .| 72 82.008%) % 28,000 | - 2405.84 2.15 2405.6 N/IA Cs-137
6|Eu-152 0.000% 13,000 0.00 0.00 0.00 N/A Eu-152
s|H-3 5.02E+00 13.367%| 120,000,000 518.60 0.00 Not Detectable N/A H-3
7{Ni-63 8.45E400 22.506% 1,800,000 873.12 0.01 Not Detectable N/A Ni-63
8|Pu-238 0.000% 30 0.00 0.00 N/IA 0.00 Pu-238
9]Pu-239 7.30E-02 0.195% 28 7.55 6.74 N/A 7.55 Pu-239
10|Pu-241 0.000% 880 0.00 0.00 Not Daetectable N/A Pu-241
11{Sr-90 2.21E-01 0.589% 8,700 22.85 0.07 22.85 N/A Sr-90
100.000% 3880 25.0 2463 25
Maximum
Permissible
dpm/100 cmA2

ATTACHMENT <3 . 2.
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CV Shell Area

Administrative Limit (AL)=>

mremly
Activated Steel => 7.2
Misc. Radionuclides =>| Included in AL

75%

Remaining mremly

Remaining mremly after AL

Total=>

SSGS &

7.200

Misc. Radionuclides =>

Total=>

17.80

al mremly

13.35

Required Correction Factor

53.4%

Remaining mreml/y after AL

18.29

quired Correction Factor

NOTE: Admin. Limit includes de-listed radionuclides dose of 0.8625 mrem/y
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: GEPG Radiation Measuremant Instrument Calibrationt Worksheet:

Performed By:] _ R. J. Reheard Date 6/24103
Instriment UN: 126212 Probe SNt 95080
Instrument Yendor Cal, Date: 12/20/0) Cal. Due Date 12/20103
718 75034 Vadlien e " b Reference Oate i |31 - Ao bypClEr 8% 11| 26 Bl & Emlyilon Rate (sec:{ ) (34} K
Am-241 (GO $38) 3023 025 418199 12:00 GMT 4.24E01 7.43E403 ED a2y |
Cs-137 (GO 538) S-024 0.50 4/8/99 12:00 GMT JHEO 8.85E403 EEI_C_J_U.L__B
Soures Radionuclide Decay Date
Cs-137 6124103
Decay Factor, 9.075E-01 [ Elapsed Time (daysio 1538
Actinty (uCi¥> 2.821E-01
Source dpme 8.262EH05%
Source dpnvin Probe Area (em*2)s 5.200E+405
2% Emission Rate (sec1}2 8.253E+03
Probe Ares (cm*2) 21 Emission Rate (min-¥x> 3.752E+05
128 i 211 Emission Rate in Probe Area (min-1ks 3.151E+0S
Record of 1 Minute Source & Backqround Counting Resuits (2 Check f using 150 7503-1 Yalue
No. OW Source Gross CPM OW Background CPM OW Source Net CPM RESULTS
1 1.48€+05 181 1.483E405 Counts/Emission (€i}
2 1.49€+05 203 1.430E+0% 47.8%
3 1.50E+Q5% 136 1.499E405 21t Emisslon/Disintigraticn (€s)
4 1.S0E+0S 193 1.502E+05 50.0%
$ 1.51E+05 182 1.507E+08 Counts/D!sintigratian (gt)
] 1.51E+05 164 1.508E+05 23.9%
7 1.525405 170 1.515E+03
8 1.51E+05 177 1.513E40§ | A
9 1.52E+05 161 1,520E405 spproved: 9 QUALns/ N | ) C—
10 1.52E408 162 1.515E403 . ]
Meano 171.9 15056405 Date: b {25 /0%
7 rd
Calibraticn Calculation Sheet Verification Date= December.02
B. Brosay/P. Donnachie=s December-02
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C

C

Mean Mean Estimate of
Survey Unit Shielded | Unshielded | Background A background estimate is provided for each SU.
CcVv1-1 190.4 214.5 201.4 The estimate assumes that the only difference
between unshielded measurements in the CV and
CV1-2 165 170.4 176 at Williamsburg (when no contamination is present),
' is the difference between shielded measurements
Cv1-3 128.3 140.9 139.3 at the two locations.
Cvi4 165.3 162.7 166.3 Support ring estimates are assumed to be the same
as the measurements of the CV shell area where the
Willlamsburgs| 200 211 rings reside.
Background Estimate = WilliamsburgUnshielded - (Williamsburg Shielded -Survey Unit Shielded)
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: CV1-1 Survey Unit
k/ 37122N21 126188  RM6220 Net Shielded Unshielded
9 CV1-1F11S 8/12/2003 11:39 1 1.83E+02 60 SCL 0 1.83E+02
10 CV1-1F11U 8/12/2003 11:41 1 1.99E+02 60 SCL 0 16 1.99E+02
11 CVi-1F12S 8/12/2003 11:43 1 1.91E+02 60 SCL 0 1.91E+02
12 CV1-1F12U 8/12/2003 11:45 1 2.08E+02 60 SCL 0 17 2.08E+02
13 CVi-1F13S 8/12/2003 11:47 1 1.98E+02 60 SCL 0 1.98E+02 .
14 CV1-1F13U 8/12/2003 11:49 1 2.21E+02 60 SCL 0f | 23 2.21E+02
15 CVi-1F24S 8/12/2003 11:52 1 1.59E+02 60 SCL 0 1.59E+02
16 CV1-1F24U 8/12/2003 11:53 1 1.85E+02 60 SCL 0| | 26 1.85E+02
17 CV1-1F25S 8/12/2003 11:56 1 1.69E+02 60 SCL 0 1.69E+02
18 CV1-1F25U 8/12/2003 11:57 1 1.62E+02 60 SCL 0 7 1.62E+02
19 CV1-1F26S 8/12/2003 12:00 1 1.57E+02 60 SCL O 1.57E+02
20 CVi-1F26U 8/12/2003 12:02 1 2.16E+02 60 SCL 0| | 59 2.16E+02
21 CVi-1F37S 8/12/2003 12:08 1 1.71E+02 60 SCL O 1.71E+02
22 CV1-1F37U 8/12/2003 12:09 1 2.25E+02 60 SCL 0| | 54 2.25E+02
23 CVi-1F38S 8/12/2003 12:12 1 1.84E+02 60 SCL O 1.84E+02
24 CV1-1F38U 8/12/2003 12:13 1 2.46E+02 60 SCL 0} | 62 2.46E+02
25 CV1-1F39S 8/12/2003 12:16 1 2.24E+02 60 SCL O 2.24E+02
26 CV1-1F39U 8/12/2003 12:17 1 2.00E+02 60 SCL 0| | -24 2.00E+02
27  CV1-1F410S 8/12/2003 12:19 1 1.65E+02 60 SCL 0 1.65E+02
28  CV1-1F410U 8/12/2003 12:21 1 2.14E+02 60 SCL 0| | 49 2 14E+02
29  CVi-1F411S 8/12/2003 12:23 1 2.17E+02 60 SCL 0 2.17E+02
30 CV1-1F411U 8/12/2003 12:24 1 2.15E+02 60 SCL 0 2 2.15E+02
31 CVi-1F412S 8/12/2003 12:26 1 1.97E+02 60 SCL 0 1.97E+02
\_/ 32  CV1-1F412U 8/12/2003 12:27 1 2.39E+02 60 SCL 0] | 42 2.39E+02
33 CVi-1F513S 8/12/2003 12:30 1 1.85E+02 60 SCL O 1.85E+02
34  CV1-1F513U 8/12/2003 12:31 1 2.17E+02 60 SCL 0] | 32 2.17E+02
35  CVi-1F514S 8/12/2003 12:33 1 2.10E+02 60 SCL 0 2.10E+02
36  CV1-1F514U 8/12/2003 12:35 1 2.19E+02 60 SCL 0 9 2.19E+02
37  CVI-1F515S 8/12/2003 12:36 1 2.07E+02 60 SCL 0 2.07E+02
38  CV1-1F515U 8/12/2003 12:38 1 2.20E+02 60 SCL 0] | 13 2.20E+02
39  CV1-1F516S 8/12/2003 12:40 1 2.30E+02 60 SCL O 2.30E+02
40  CV1-1F516U 8/12/2003 12:42 1 2.46E+02 60 SCL 0| | 16 2.46E+02
Mean| 24.1| 190.4 214.5
sigmal 24.6| 22.9 21.5
Minimum|-24.0] 157.0 162.0
Maximuml 62.0] 230.0 246.0
\_/
FSS Data From CV ATFACHMENT__Q_-__Z__. FSS-198
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E906-63—020
: CV1-2 Survey Unit
v 37122N21 126206 RM6220 Net Shielded Unshielded
5 CV1-2F11S 8/13/2003 6:41 1 1.89E+02 60 SCL O 1.88E+02
6 CVi-2 F11U 8/13/2003 6:42 1 1.75E+02 60 SCL 0 -14 1.75E+02
7 CV1-2F12S 8/13/2003 6:45 1 1.65E+02 60 SCL O 1.65E+02
8 CV1-2 F12U 8/13/2003 6:47 1 1.74E+02 60 SCL 0O 9 1.74E+02
g CV1-2F13S 8/13/2003 6:49 1 1.46E+02 60SCL O 1.46E+02
10 CV1i-2 F13U 8/13/2003 6:51 1 1.53E+02 60 SCL 0 7 1.563E+02
11 CV1-2 F24S 8/13/2003 6:52 1 1.53E+02 60SCL O 1.563E+02
12 CV1-2 F24U 8/13/2003 6:54 1 1.39E+02 60 SCL 0 -14 1.39E+02
13 CV1-2 F25S 8/13/2003 6:57 1 1.87E+02 60SCL O 1.87E+02
14 CV1-2 F25U 8/13/2003 6:58 1 1.66E+02 60 SCL 0 -21 1.66E+02
15 CV1-2F26S 8/13/2003 7:00 1 1.59e+02 60 SCL 0 1.59E+02
16 CV1-2 F26U 8/13/2003 7:02 1 1.83E+02 60 SCL O 24 1.83E+02
17 CV1-2F37S 8/13/2003 7:04 1 1.72E+02 60SCL O 1.72E+02
18 CV1-2 F37U 8/13/2003 7.06 1 1.81E+02 60 SCL O 9 1.81E+02
19 CV1-2F38S 8/13/2003 7:09 1 1.83E+02 60SCL O 1.83E+02
20 CV1-2 F38U 8/13/2003 7:11 1 1.56E+02 60 SCL 0 27 1.56E+02
21 CV1-2F39S 8/13/2003 7:13 1 1.52E+02 60SCL O 1.52E+02
22 CV1-2 F39U 8/13/2003 7:14 1 2.24E+02 60 SCL 0O 72 2.24E+02
23 CV1-2 F4 10S 8/13/2003 7:17 1 1.54E+02 60 SCL 0 1.54E+02
24 CV1-2 F4 10U 8/13/2003 7:19 1 1.67E+02 60 SCL 0 13 1.67E+02
25 CV1-2 F4 11S 8/13/2003 7:21 1 1.64E+02 60 SCL 0 1.64E+02
26 CV1-2 F4 11U 8/13/2003 7:22 1 1.87E+02 60 SCL 0 23 1.87E+02
27 CV1-2 F4 12S 8/13/2003 7:24 1 1.53E+02 60 SCL O 1.53E+02
\_/ 28 CV1-2F4 12U 8/13/2003 7:25 1 1.61E+02 60ScL o] | 8 1.61E+02
29 CV1-2 F513S 8/13/2003 7:27 1 1.81E+02 60 SCL 0 1.81E+02
30 CV1-2 F513U 8/13/2003 7:29 1 1.65E+02 60 SCL 0 -16 1.65E+02
31 CV1-2 F5 14S 8/13/2003 9:29 1 1.44E+02 60SCL O 1.44E+02
32 CV1-2 F5 14U 8/13/2003 9:31 1 1.61E+02 60 SCL 0 17 1.61E+02
33 CVi-2 F5 158 8/13/2003 9:42 1 1.73E+02 60 SCL 0O 1.73E+02
34 CV1-2 F5 15U 8/13/2003 9:44 1 1.64E+02 60 SCL 0 -9 1.64E+02
Mean] 5.4 165.0 170.4
Sigma) 24.6 15.0 19.3
Minimum|-27.0] 144.0 139.0
Maximum] 72.0| 189.0 224.0

/

FSS Data From CV ATTACHMENT, é . 3 FSS-205
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J CV1-3 Survey Unit
37122N21 126218 JG1135 Net Shielded Unshielded
2 CVv13E21S 8/14/2003 7:53 1 1.26E+02 60 SCL 0 1.26E+02
3 CV1 3E2 1U 8/14/2003 7:55 1 1.27E+02 60 SCL O 1 1.27E+02
4 CV13E225 8/14/2003 7:59 1 1.23E+02 60 SCL 0 1.23E+02
5 CV13E22U 8/14/2003 8:01 1 1.20E+02 60 SCL 0O -3 1.20E+02
7 CV1 3E23S 8/14/2003 8:07 1 1.42E+02 60 SCL O 1.42E+02
8 CVv13E2 3U 8/14/2003 8:.08 1 1.66E+02 60 SCL 0 24 1.66E+02
9 CV13E34S 8/14/2003 8:12 1 1.31E+02 60 SCL 0O 1.31E+02
10 CV13E34U 8/14/2003 8:14 1 1.57E+02 60 SCL 0 26 1.57E+02
11 CV13E3 58 8/14/2003 8:17 1 1.,21E+02 60 SCL 0 1.21E+02
12 CV1 3E3 5U 8/14/2003 8:18 1 1.31E+02 60 SCL 0 10 1.31E+02
13 CV13E3 65 8/14/2003 8:20 1 1.37E+02 60 SCL O 1.37E+02
14 CV13E3 6U 8/14/2003 8:22 1 1.45E+02 60 SCL 0 8 1.45E+02
15 CV13E3 7S 8/14/2003 8:24 1 1.40E+02 60 SCL O 1.40E+02 )
16 CV1 3E47U 8/14/2003 8:25 1 1.42E+02 60 SCL O 2 1.42E+02
17 CV13E4 85 8/14/2003 8:31 1 1.12E+02 60 SCL 0 1.12E+02
18 CV1 3E4 8U 8/14/2003 8:34 1 1.47E+02 60 SCL 0 35 1.47E+02
19 CV13E4 9S 8/14/2003 8:37 1 1.28E+02 60 SCL 0O 1.28E+02
20 CV13E4 9U 8/14/2003 8:39 1 1.46E+02 60 SCL O 18 1.46E+02
21 CV13E510S 8/14/2003 8:42 1 1.40E+02 60 SCL O 1.40E+02
22 CV1 3E510U 8/14/2003 8:43 1 1.18E+02 60 SCL 0 -22 1.18E+02
23 CV1 3E511S 8/14/2003 8:50 1 1.34E+02 60 SCL O 1.34E+02
25 CV1 3E511U 8/14/2003 8:55 1 1.32E+02 60 SCL O -2 1.32E+02
27 CV1 3E512S 8/14/2003 9:00 1 1.04E+02 60 SCL O 1.04E+02
\_/ 28  CV13E512U 8/14/2003 9:02 1 1.41E+02 60 SCL 0] | 37 1.41E+02
29 CV13E113S 8/14/2003 9:03 1 1.30E+02 60 SCL O 1.30E+02
30 CV1 3E113U 8/14/2003 9:05 1 1.21E+02 60 SCL 0 -9 1.21E+02
31 CV1 3E114S 8/14/2003 9:09 1 1.17E+02 60 SCL O 1.17E+02
32 CV1 3E114U 8/14/2003 9:10 1 1.58E+02 60 SCL 0 41 1.58E+02
33 CV13E115S 8/14/2003 9:13 1 1.39E+02 60 SCL 0 1.39E+02
34 CV1 3E115U 8/14/2003 9:15 1 1.62E+02 60 SCL 0O 23 1.62E+02
Mean] 12.6| 128.3 140.9
sigma} 18.4 11.2 15.7
Minimum|-22.0] 104.0 118.0
Maximum] 41.0| 142.0 166.0

—/

ATTACHMENT. b v Lf FSS-213

FSS Data From CV
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249 125
E00-063-020
- CV1-4 Survey Unit
\/ 37122N21 126206 BNB487 Net Shielded Unshielded
9 CV1-41S 8/14/2003 10:22 1 1.40E+02 60 SCL 0 1.40E+02
10 CV1-41U_8/14/2003 10:24 1 1.73E+02 60 SCL 0} | 33 1.73E+02
11 CV1-42S 8/14/2003 10:31 1 1.40E+02 60 SCL O 1.40E+02
12 CV1-42U 8/14/2003 10:32 1 1.58E+02 60 SCL O 18 1.58E+02
13 CV1-43S 8/14/2003 10:34 1 1.58E+02 60 SCL O 1.58E+02
14 CV1-43U 8/14/2003 10:35 1 1.54E+02 60 ScL o] | 4 1.64E+02
15 CV1-44S 8/14/2003 10:38 1 1.17E+02 60 SCL O 1.17E+02
16 CV1-44U 8/14/2003 10:39 1 1.32E+02 60 SCL O 15 1.32E+02
17 CV1-45S 8/14/2003 10:44 1 1.53E+02 60 SCL O 1.63E+02
18 CV1-45U 8/14/2003 10:47 1 1.79E+02 60 SCL O 26 1.79E+02
19 CV1-46S 8/14/2003 10:49 1 1.66E+02 60 SCL O 1.66E+02
20 CVi-46U 8/14/2003 10:51 1 1.74E+02 60 SCL 0 8 1.74E+02
21 CV1-47S 8/14/2003 10:54 1 1.67E+02 60 SCL 0 1.67E+02
22 CV1-47U_8/14/2003 10:57 1 1.84E+02 60 SCL 0| | 17 1.84E+02
23 CV1-48S 8/14/2003 11:02 1 1.36E+02 60 SCL O 1.36E+02
24 CV1-48U 8/14/2003 11:05 1 1.60E+02 60 SCL O 24 1.60E+02
25 CV1-49S 8/14/2003 11:09 1 1.69E+02 60 SCL O 1.69E+02
26 CV1-49U 8/14/2003 11:11 1 1.52E+02 60 SCL O -17 1.52E+02
27 CV1-410S 8/14/2003 11:17 1 1.61E+02 60 SCL O 1.61E+02
28 CV1-410U 8/14/2003 11:19 1 1.72E+02 60 SCL 0 1 1.72E+02
29 CV1-411S 8/14/2003 12:54-1 1.75E+02 60 SCL 0 1.75E+02
30 CV1-411U 8/14/2003 12:56 1 1.61E+02 60 SCL 0| | -14 1.61E+02
‘ ‘ 31 CV1-412S 8/14/2003 12:58 1 1.74E+02 60 SCL 0 1.74E+02
\_/ 32 CV1-412U 8/14/2003 13:00 1 1.72E+02 60 SCL 0| | -2 1.72E+02
33 CV1-413S 8/14/2003 13:12 1 1.37E+02 60 SCL O 1.37E+02
34 CV1-413U 8/14/2003 13:14 1 1.55E+02 60 SCL 0| | 18 1.55E+02
35 CV1-414S 8/14/2003 13:16 1 1.60E+02 60 SCL O 1.60E+02
36 CVv1-414U 8/14/2003 13:18 1 1.70E+02 60 SCL 0O 10 1.70E+02
37  CVi-415S 8/14/2003 13:21 1 1.46E+02 60 SCL 0 1.46E+02
38 CV1-415U 8/14/2003 13:23 1 1.67E+02 60 SCL 0 21 1.67E+02
39 CV1-416S 8/14/2003 13:30 1 1.37E+02 60 SCL O 1.37E+02
40 CV1-416U 8/14/2003 13:31 1 1.45E+02 60 SCL 0 8 1.45E+02
41 CV1-417S 8/14/2003 13:35 1 1.56E+02 60 SCL O 1.56E+02
42 CV1-417U 8/14/2003 13:37 1 1.71E+02 60 SCL 0| | 15 1.71E+02
43 CV1-418S 8/14/2003 13:41 1 1.43E+02 60 SCL O 1.43E+02
44 CV1-418U 8/14/2003 13:43 1 1.44E+02 60 SCL 0 1 1.44E+02
45 CVv1-419S 8/14/2003 13:46 1 1.81E+02 60 SCL O 1.81E+02
46 CV1-419U 8/14/2003 13:49 1 1.66E+02 60 SCL 0 -15 1.66E+02
47  CV1-420S 8/14/2003 13:52 1 1.89E+02 60 SCL 0 1.89E+02
48  CV1-420U 8/14/2003 13:54 1 1.64E+02 60 SCL 0| | -25 1.64E+02
Mean] 7.4 | 155.3 162.7
Sigma] 159 18.1 12.9
Minimum|-25.0] 117.0 132.0
Maximum| 33.0] 189.0 184.0

-/

FSS Data From CV

ATTACHMENT, é * e ( ,

FSS-214 and 215
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quo -03-020 3 o 1=
: Williamsburg Steel Background Measurements SR-48
[37122N21 Instrument 95348 RJR9291 Time Detactor Counts Count Time {sec) Mode Designator FSS-004 BHB
1] BKGNOD 111472002 6:47 1 6 54E+03 1800 SCL Inttal Background [ Steet CHcpm) > 9.6
1 Source Check 11/14/2002 9:54 1 1.70E+05 60 SCL Source B Shielded Unshielded
2 STEELA1S 1111472002 10:32 1 2.13E+02 60 SCL Shieided P; 2.13E+02
3 STEELA1U 111472002 10-33 1 2.04E+02 60 SCL Unshieided B 1.94E+02
4 STEELA2S 11/14/2002 10.37 1 2.03E+02 60 SCL Shietded | B | 2.03E+02
5 STEELA2U 11/1472002 10:38 1 2.25E+02 60 SCL Unshielded B 2.15E+02
6 STEELA3S 11/14/2002 10:39 1 1.85E+02 60 ScL Shielded | B | 1.85E+02
7 STEELA3U 111472002 10:40 1 2.09E+02 60 SCL Unshielded 8 1.99E+02
8 STEELA4S ° 11/14/2002 10'42 1 2.03E+02 60 SCL Shieided | B § 2.03E+02
9 STEELA4U 11/14/2002 10:43 1 1.67E+02 60 SCL Unshielded 1.57E+02
10 STEELASS 11/14/2002 10.44 1 1.55E+02 60 SCL Shietded | B | 1.55E+02
11 STEELASU 11/14/2002 1045 1 2.26E+02 60 SCL Unshielded | B 2.16E+02
12 STEELAES 1114/2002 10.46 1 1.926+02 60 SCL Shielded | B | 1.92E+402
13 STEELAGU 1171472002 10:47 1 1.95E402 60 SCL Unshielded B 1.85E+02
14 STEELAT7S 11/14/2002 10:48 1 1.96E+02 60 SCL Sheelded }L 1.96E+02
15 STEELATU 11/14/2002 10:50 1 2.01E+02 60 SCL Unshielded B 1.91E+02
16 STEELABS 11/14/2002 10:51 1 2.156+02 60 SCL Shelded | B | 2.15E+02
17 STEELABU 11/14/2002 10:52 1 2.38E+02 60 ScL Unshielded 2.28E+02
18 STEELASS 11/14/2002 10:53 1 2.00E+02 60 ScL Shielded _p_ 2.00E+02
19 STEELASU 11/14/2002 10:54 1 1.926+02 60 SCL Unshieided B 1.82E+02
20 STEELA10S 11142002 10:56 1 1.83E+02 60 ScL Shielded _p_ 1.83E+02
21 STEELA10U 111472002 1057 1 2.25E+02 60 SCL Unshielded 2.15E+02
22 STEELA11S 11142002 1058 1 1.95E+02 60 ScL Shielded | B | 1.95E+02
23 STEELA11U 11/1472002 10 59 1 2.15E+402 60 SCL Unshielded B 2.05E+02
24 STEELA12S 11142002 11.00 1 1.77E+02 60 SCL Sheelded | B | 1.77E+402
25 STEELA12U 11/142002 11:01 1 2.34E+02 60 SCL Unshielded B 2.24E+02
26 STEELA13S 1111412002 11.03 1 2.02E+02 60 SCL Shielded | B | 2.02E+02
27 STEELA13Y 11/4472002 11:05 1 2.18E+02 60 SCL Unshielded 2.08E+02
28 STEELA14S 11/14/2002 11:06 1 1.89E+02 60 scuL Shieided | B | 1.89E+02
29 STEELA14Y 11/1472002 11:07 9 1.99E+02 60 SCL Unshielded 1.89E+02
30 STEELA1SS 111472002 11:08 1 2 16E+402 60 ScL Shielded 2.16E+02
31 STEELA15U 11/1472002 11:09 1 2.15E+02 60 SCL Unshielded B 2.05E+02
32 STEELA16S 1141472002 11:10 1 1.88E+02 60 SCL Shielded | B 1.88E+02
33 STEELA16U 11142002 11:11 1 2.05E+02 €60 SCL Unshielded [ 1.95E+02
34 STEELA17S 11/14/2002 11:13 1 . 2.126+02 60 SCL Shietded | B | 2.12E+02
35 STEELA17U 11142002 11:14 1 2.11E+02 60 SCL Unshielded B 2.01E+02
36 STEELA18S 11/14/2002 11:15 1 2.00E+02 60 SCL Shielded | B | 2.00E+02
37 STEELA18U 1171472002 11:16 1 1 93E+02 60 SCL Unshielded B 1.83E+02
38 STEELA19S 11/14/2002 11:17 1 1.84E+02 60 SCL Sheelded i 1.84E+02
39 STEELA19Y 11/14/2002 11:18 1 2.09E+02 60 SCL Unshielded B 1.99E+02
40 STEELA20S 11/14/2002 11:18 1 1.94E+02 €0 SCL Sheeided | B | 1.94E+02
41 STEELA20U 11/14/2002 11:20 1 2.30E+02 €0 SCL Unshielded B 2.20E+02
42 STEELA21S 1111472002 11:22 1 2.10E+02 60 SCL Shielded | B | 2.10E+02
43 STEELA21U 11/14/2002 11:23 1 1.93E+02 60 SCL Unshielded B 1.83E+02
44 STEELA22S 11/14/2002 11:24 1 2.056+02 60 SCL Sheelded | B | 2.05E+02
45 STEELA22U 11/14/2002 11:25 1 1.91E+02 60 SCL Unshielded B 1.81E+02
45 STEELA23S 11/14/2002 11:26 1 1.77E+02 60 SCL Sheelded _L 1.77E+02
47 STEELA23U 1114/2002 11:27 1 1.98E+02 60 SCL Unshielded [J 1.88E+02
48 STEELA24S 11/1472002 11:28 1 1.88E+02 60 SCL Shieiged [ B | 1.88E402
49 STEELA24Y 11/14/2002 11:30 1 2.44E+02 60 SCL Unshielded B 2.34E+02
S0 STEELQC11S  11/14/2002 11:33 1 2.13E+02 60 SCL Shietced | B | 2.13E+02
51 STEELQC11U 111472002 11:34 1 2.10E+02 60 ScL Unshielded ) 2.00E+02
52 STEELQC19S  11/14/2002 11:36 1 1.80E+02 60 SCL Sheeided | B | 1.80E+02
53 STEELOC19U 111472002 11:37 1 1.99E+02 60 SCL Unshielded 1.89E+02
58 . STEELB1S 111472002 13:.09 1 2.25E+02 60 SCL Shieided | B | 2.25E+02
59 STEELB1U 111472002 13:10 1 1.94E+02 60 SCL Unshielded 1.84E+02
60 STEELB2S 111472002 13:12 1 1.78E+02 60 ScL Shielded %L 1.78E+02
61 STEELB2U 11/14/2002 13:13 1 2.50E+02 60 SCL Unshielded p 2.40E+02
62 STEELB3S 111142002 13:14 1 2.03E+02 60 SCL Shietded PS_ 2.03E+02
63 STEELB3U 11/14/2002 13:15 1 2.11E+02 60 SCL Unshieided B 2.01E+02
64 STEELB4S 1111472002 13:17 1 2.03E+02 60 ScL Shieided [ B | 2.03E+02
65 STEELB4U 11/14/2002 13:18 1 1.78E402 60 SCL Unshielded B 1.6BE+02
66 STEELBSS 11/14/2002 13:19 1 2.32E+02 60 SCL Stueidea | B | 2.32E+02
67 STEELBSU 11/14/2002 13:20 1 2.08E+02 €0 SCL Unshielded B 1.98E+02
68 STEELBSES 11/1472002 1322 1 2.22E402 60 SCL Stweided | B | 2.22E+02
69 STEELBSU 11/14/2002 13:23 1 2.22E+02 60 SCL Unshielded B 2.12E+02
70 STEELB7S 1111472002 13:24 1 2.21E+02 60 SCL Sheided | B | 2.21E+02
71 STEELB7U 1111472002 13:25 1 2.18E+02 €0 SCL Unshielded 4] 2.08E+02
72 STEELB8S 1171412002 13:26 1 2.18E+02 60 SCL Shetded [ B | 2.18E+02
73 STEELB8U 11/4/2002 13:28 1 2.15E+02 €0 SCL Unshielded B 2.05E+02
74 STEELBI9S 1114/2002 13:29 1 1.90E+02 60 SCL Shieided [ B | 1.90E+02 . :
75 STEELBOU 111472002 13:30 1 2176402 60 SCL Unshielded B 2.07E+02
76 STEELB10S 1114/2002 13:41 1 2.45E+02 60 SCL Shielded | B | 2.45E+402 .
77 STEELB10U  11/14/2002 13:42 1 2.32E+02 60 SCL Unshielded B 2.22E+02
78 STEELQCBSS 111472002 13:44 1 1.81E+02 60 SCL Shieided | B | 1.81E+02
79 STEELQCBSU  1114/2002 13:45 1 2.13E+02 60 SCL Unshielded B 2.03E+02
Minimum = 1.55E+02 1.87E+02
Maximum = 2.46E+02 2.40E+02
Mean = 2.00E+02 2.01E+02
Sigma = 1.81E+01 1.77E+01
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Williamsburg Steel Background Measurements SR-48 .
J7122N21 Instrument 96348 RJR9291 Time Detector Counts Count Time (sec) Mode Designator FSS-004 8HB

0 BKGND 11/14/2002 6.47 1 6.54E+403 1800 SCL Inttal Backgrouna Steel CF(cpm) = l 33

1 Source Check  11/14/2002 9:54 1 1.70E+05 60 SCL Source B Shielded Unshielded

2 - STEELA1S 11/14/2002 10:32 1 2.13E+402 60 SCL Shieided %L 2.13E+02

3 STEELAIU 111142002 10:33 1 2.04E+02 60 SCL Unshielded p 1.69E+02

4 STEELA2S 1111472002 1037 1 2.03E+02 60 SCL Shieided FL 2.03E+02

S STEELA2U 11/14/2002 10:38 1 2.25E+02 60 SCL Unshielded B 1.90E+02

6 STEELA3S 111472002 10:39 1 1.85E+02 60 SCL Shielded 1.85E+02

7 STEELA3U 11/1472002 10.40 1 2.09E+02 60 SCL Unshielded p 1.74E+02

8 STEELA4S 11/1472002 10:42 1 2.03E+02 60 ScL Shieided | B | 2.03E+02

9 STEELA4U 11/1472002 10:43 1 1.67E+02 60 SCL Unshielded 1.32E+02

10 STEELASS 11/14/2002 1044 1 1.556+02 60 SCL Shielded [ B | 1.55E+02

1 STEELASU 11/14/2002 10 45 1 2.26E+02 60 ScL Unsheelded B 1.91E+02

12 STEELAGS 11/1472002 10 46 1 1.92E+02 60 SCL Shrelded B | 1.92E+02

13 STEELA6GU 11142002 10 47 1 1.95E+02 60 SCL Unshielded B 1.60E+02

14 STEELA7S 11142002 10°48 1 1.96E+02 60 SCL Shielded | B ] 1.96E+02

15 STEELA7U 111472002 10 50 1 2.01E+02 60 SCL Unshielded B 1.66E+402

16 STEELASS 111472002 10.51 1 2.15E+02 60 SCL Shelded | B | 2.15E+02

17 STEELASU 111472002 10.52 1 2.38E+02 60 SCL Unshielded B 2.03E+02

18 STEELASS 11/114/2002 10.53 1 2.00E+02 60 SCL Shielded n 2.00E+02

19 STEELASU 11142002 10 54 1 1.92E+02 60 SCL Unshielded B 1.57E+02

20 STEELA10S 11414/2002 10 56 1 1.83E+02 60 SCL Shieided | 8 | 1.83E+02

21 STEELA10U 11/1472002 1057 1 2.25E+02 60 SCL Unshielded 1.90E+02

22 STEELA11S 11/14/2002 10:58 1 1.95€+02 60 SCL Shreided | B | 1.95E+02

23 STEELA11U 11/14/2002 10.59 1 2.15E+02 60 SCL Unshielded B 1.80E+02

24 STEELA12S 11/14/2002 11.00 1 1.77E+02 60 SCL Shielded [ B | 1.77E+02

25 STEELA12U 11/14/2002 11:01 1 2.34E+02 60 SCL Unshielded 1.99E+02

26 STEELA13S 111472002 11.03 - 1 2.02E+02 60 SCL Shieided [ B | 2.02E+02

27 STEELA13U 1111472002 11.05 1 2.18E+02 60 SCL Unshielded [ 1.83E+02

28 STEELA14S 1171472002 11.06 1 1.89E+02 60 SCL Shielded | B | 1.88E+02

29 STEELA14U 11/14/2002 11.07 1 1.99E+02 60 SCcL Unshielded B 1.64E+02

30 STEELA15S 11142002 11.08 1 216E+02 60 SCL Shieided [ B | 2.16E+02

31 STEELA1ISU 11/14/2002 11.09 1 2 156402 60 SCL Unshieided 1.80E+02

32 STEELA16S 11/14/2002 11.10 1 1.88E+02 60 SCL Shielded | B | 1.88E+02

33 STEELA16U 11142002 1111 1 2 05E+02 €0 SCL Unshielded 1.70E+02

34 STEELA17S 111472002 1113 1 212E+02 60 SCL Shieided | B | 2.12E+02

35 STEELA17U 111472002 1114 1 2.11E+402 60 SCL Unsheelded B 1.76E+02

36 STEELA18S 11/14/2002 11:15 1 2 00E+02 60 SCL Shieided | B | 2.00E+02

37 STEELA18U 111472002 11:16 1 1.93E+02 60 SCL Unshielded [ 1.58E+02

38 STEELA19S 111472002 1117 1 1.84E+02 60 SCL Shielded | B | 1.B4E+02

39 STEELA19U 1111472002 11:18 1 2.09E+02 60 SCL Unshielded B 1.74E+02

40 STEELA20S 11142002 11:19 1 1.94E+02 60 SCL Sheided [ B ] 1.94E+02

41 STEELA20U 111472002 11:20 1 2.30E+02 60 SCL Unshielded B 1.95E+02

42 STEELA21S 1141472002 11:22 1 2.10E+02 60 SCL Shietded | B | 2.10E+02

43 STEELA21U 111472002 11:23 1 1.93E+02 €0 SCL Unshieided B 1.58E+02

44 STEELA22S 111472002 11:24 1 2.05E+02 €0 SCL Shielded 1 B ] 2.05E+02

45 STEELA2U 11142002 11:25 1 1.91E+02 60 SCL Unshielded B 1.56E+02

45 STEELA23S 111472002 11:26 1 1.77E+02 60 SCL Shielded | B | 1.77E+402

47 STEELA23U 1111472002 11:27 1 1.98E+02 60 SCL Unshielded [] 1.63E+02

a8 STEELA24S 1141472002 11:28 1 1.88E+02 60 SCL Shreided [ B | 1.88E+02

49 STEELA24U 1171472002 11:30 1 2.44E+02 €60 SCL Unshieided B 2.09E+02

50 STEELQC11S 111472002 11:33 1 2.13E+02 60 SCL Shieiced [ B | 2.13E+02

51 STEELQC11U_ 11/14/2002 11:34 1 2.10E+02 . 60 SCL Unshietded 1.75E+02

52 STEELQC19S  1114/2002 11:36 1 1.80E+02 60 SCL Shieided 1 8| 1.80E+02

53 STEELQC1SU 114142002 11:37 1 1.99E+02 60 SCL Unshielded B 1.64E+02

58 STEELB1S 111472002 13:09 1 2.25E+02 60 SCL Sheided | B | 2.25E+02

59 STEELB1U 11/14/2002 13:10 1 1.94E+02 60 SCL Unshieided B 1.59E+02

€0 STEELB2S 1141472002 13.12 1 1.78E+02 60 SCL Sthweided | B | 1.78E+02

61 STEELB2U 11/14/2002 13:13 1 2.50E+02 60 SCL Unshielded B 2.15E+02

62 STEELB3S 11142002 1314 1 2.03e+02 60 SCL Shieided | B | 2.036+02

63 STEELB3U 1141472002 13:15 1 2.11E+02 60 SCL Unshielded B 1.76E+02

64 STEELB4S 111472002 13:17 1 2.03e+02 60 SCL Sheeided i 2.03E+02

65 STEELB4U 1111472002 13:18 1 1.78E+02 60 SCL Unshielded 1.43E+02

66 STEELBSS 111472002 13:19 1 2.32E+02 60 SCL Sheelded | B | 2.32E+02

67 STEELBSU 1111472002 13:20 1 2.08E+02 60 SCL Unshieided B 1.73E+02

€8 STEELBES 11142002 13:22 1 2.22E+02 60 SCL Shieided | 8| 2.22E+02

69 STEELBEU 111472002 13:23 1 2.22E+02 60 SCL Unshieided 1.87E+02

70 STEELB7S 11142002 13:24 1 2.21E+02 60 SCL Shieided | B | 2.21E+02

71 STEELB7U 111472002 13:25 1 2.18E+02 60 SCL Unshielded B - | 1.83E+02

72 STEELBSS 111472002 13:26 1 2186402 60 SCL Shieided | B | 2.18E+02 - .

73 STEELB8U 11/1472002 1328 1 2156402 60 SCL Unshielded B - - -] 1.B0E+02

74 STEELB9S 111472002 13:29 1 1.90E+02 60 SCL Shieided [ B | 1.90E+402 : :

75 STEELBOU 11/14/2002 1330 1 2.17E+02 60 SCL Unshielded : 1.82E+02

76 STEELB10S 1114/2002 13:41 1 2.458+02 60 SCL Shieided [ B | 2.45E+02 :

77 STEELB10U 1111472002 1342 1 2.32E+02 60 SCL Unshielded i 1.97E+02

78 STEELQCBSS  1114/2002 13:44 1 1.81E+02 60 SCL Shieidea B | 1.81E+02

79 STEELQCBSU  11/14/2002 13:45 1 2.13E+02 60 SCL Unshielded B 1.78E+02
Mini; £ 1.S6E+02 1.32E+02
Maximum = 2.46E+02 2.15E+02

Mean > 2.00E+02 1.76E+02
Sigma = 1.81E+01 1.77€+01
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Williamsburg Steel Background Measurements SR-48
37122N21 Instrument 95348 RJR9291 Time Detector Counts Count Time (sec) Mode Designator FSS-004 8HB
0 BKGND 1111412002 647 1 6.54E+03 1800 SCL Inttal Backgrouna § Steel CHcpm) > I 71.7
1 Source Check  11/14/2002 9:54 1 1.70E+05 60 SCL Source B Shielded Unshielded
2 STEELA1S 11142002 10:32 1 2.13E+02 60 SCL Shielded PS_ 2.13E+02
3 STEELA1U 11114/2002 10:33 1 2.04E+02 60 SCL Unshielded B 1.32E+02
4 STEELA2S 111142002 1037 1 2.03E+02 60 SCu Sheelded | B | 2.03E402
5 STEELA2U 11/142002 10:38 1 2.25E+02 60 SCL Unshielded 1.53E+02
[ STEELA3S 111472002 10:39 1 1.85E+02 60 SCL Shieided | B ] 1.85E+02
7 STEELA3U 11/14/2002 10:40 1 2.09E+02 60 SCL Unshielded 1.37E+02
8 STEELA4S 111142002 10:42 1 2.03E+02 60 SCL Sheelded __E_ 2.03E+02
9 STEELA4U 1171472002 10 43 1 1.67E+02 60 SCL Unshielded 9.53E+01
10 STEELASS 11142002 10.44 1 1.55E+02 60 SCL Shielded | B | 1.55E+02
11 STEELASU 1111472002 10.45 1 2.26E+02 60 SCL Unshielded 1.54E+02
12 STEELA6S 11142002 10.46 1 1.92E+02 60 SCL Sheeided _L 1.92E+02
13 STEELAGU 111472002 10 47 1 1.95E+02 60 SCL Unshielded 1.23E+02
14 STEELA7S 11142002 10:48 1 1.96E+02 €0 SCL Shielded [ B ] 1.96E+02
15 STEELA7U 11/1472002 10 50 1 2.01E+02 60 SCL Unshielded 1.29E+02
16 STEELAS8S 111472002 10.51 1 2.15E+02 60 SCL Sheeided 2.15E+02
17 STEELABU 111472002 10.52 1 2.38E+02 60 SCL Unshielded 1.66E+02
18 STEELAYS 11/14/2002 1053 1 2.00E+02 60 SCL Shielded | B | 2.00E+02
19 STEELASU 1144472002 10.54 1 1.92E+02 60 SCL Unshielded 1.20E+02
20 STEELA10S 11142002 1056 1 1.83E+02 60 SCL Shieided __E_ 1.83E+02
21 STEELA10U 114142002 10 57 1 2.25E+02 60 SCL Unshielded 1.53E+02
22 STEELA11S 111142002 10.58 1 1.95E+02 60 SCL Shielded | B | 1.95E+02
23 STEELA11U 11/14°2002 1069 1 2.15E+02 60 SCL Unshielded 1.43E+02
24 STEELA12S 11142002 11:00 1 1.77E+02 60 SCL Shieided | B | 1.77E+02
25 STEELA12U 111472002 1101 1 2.34E+02 60 SCL Unshieided 1.62E+02
26 STEELA13S 114142002 11:03 1 2.02E+02 60 SCL Shieided _L 2.02E+02
27 STEELA13U 1111472002 11:05 1 2.18E+02 60 SCL Unshielded 1.46E+02
28 STEELA14S 111142002 11.06 1 1.89E+02 60 SCL Shieided 1.89E+02
29 STEELA14U 111142002 11:07 1 1.99E+02 60 SCL Unshielded 1.27E+02
30 STEELA15S 111142002 11:08 1 2.16E+02 60 SCL Shielded u'i_ 2.16E+02
31 STEELA1S5U 111472002 11:09 1 2.15E+02 60 SCL Unshielded 1.43E+02
32 STEELA16S 111472002 11:10 1 1.88E+02 60 SCL Shielded __]5_ 1.88E+02
33 STEELA16U 11142002 11:11 1 2.05E+02 60 SCL Unshielded 1] 1.33E+402
34 STEELA17S 11142002 11:13 1 2.12E+02 60 SCL Shieided J3_ 2.12E+02
35 STEELA17U 111472002 11:14 1 2 11E+02 60 SCL Unshieided [ 1.39E+02
36 STEELA18S 111472002 11:15 1 2.00E+402 60 SCL Shielded [ B | 2.00E+02
37 STEELA18U 111472002 11:16 1 1.93E+02 60 SCL Unshieided [ 1.21E+02
38 STEELA19S 111472002 11:17 1 1.84E+02 60 SCL Shieloed [ B | 1.84E+02
39 STEELA19Y 111472002 11:18 1 2.09E+02 60 SCL Unshieided 1.37E+02
40 STEELA20S 111472002 11:19 1 1.94E+02 60 SCL Shielded | B | 1.94E+02
41 STEELA20U 111472002 11:20 1 2.30E+02 60 SCL Unshielded [ 1.58E+02
42 STEELA21S 111472002 11:22 1 2.10E+02 60 SCL Shetded 2.10E+02
43 STEELA21U 11114/2002 11:23 1 1.93E+02 60 SCL Unshielded [1) 1.21E+02
44 STEELA22S 111472002 11:24 1 2.05e+02 60 SCL Sheeided FL 2.05E+02
45 STEELA22U 11/14/2002 11:25 1 1.81E+02 60 SCL Unshielded [} 1.19E+02
46 STEELA23S 111472002 11:26 1 1.77E+02 60 SCL Sheeided | B | 1.77E+02
47 STEELA23U 1111472002 11:27 1 1.98E+02 60 SCL Unshielded [ 1.26E+02
48 STEELA24S 11/14/2002 11:28 1 1.88E+02 60 SCL Sheelded B | 1.88E+02
49 STEELA24U 11/14/2002 11:30 1 2 44E+02 60 SCL Unshielded [ 1.72E+02
50 STEELQC11S  11/14/2002 11:33 1 2.13E+02 60 SCL Sheeiced (B 2.13E+02
51 STEELQCI1U  11/14/2002 11:34 1 2 10E+02 €0 SCL Unshieided [:] 1.38E+02
52 STEELQC1SS  11/14/2002 11:36 1 1.80E+02 60 SCL Sheelded | B | 1.80E+02
53 STEELQC1SU  11/14/2002 11:37 1 1.99E+02 60 SCL Unshieided B 1.27E+02
58 STEELB1S 111472002 13.09 1 2.25e+02 60 sCL Stuelded 2.25E+02
59 STEELB1U 11/14/2002 13:10 1 1.94E+02 60 SCL Unshielded r% 1,22E402
60 STEELB2S 111412002 1312 1 1.78E+02 60 SCL Shielded | B ] 1.78E+02 .
61 STEELB2U 11/14/2002 13:13 1 2.50E+02 60 SCL Unshielded 1.78E+02
62 STEELB3S 111472002 13:14 1 2.03E+02 60 SCL Shieided FL 2.03E+02
63 STEELB3U 1114/2002 13:15 1 2.11E+02 60 SCL Unshieided [ 1.39E+02
64 STEELB4S 1111472002 13:17 1 2.03E+02 60 SCL Sheided _L 2.03E402
65 STEELB4UY 11/114/2002 13:18 1 1.78E+02 60 SCL Unshielded 1.06E+02
66 STEELBSS 11142002 13119 1 2.32E402 60 SCL Shrelded | B | 2.32E402
67 STEELBSU 11/14/2002 13:20 1 2.08E+02 60 SCL Unshielded p 1.36E402
€8 STEELB6S 11/14/2002 13.22 1 2.22E402 60 SCL Shieided B ] 2.22E+02
€69 STEELBSU 111472002 13:23 1 2.22E402 60 SCL Unshielded B 1.50E+02
70 STEELB7S 111472002 13:24 1 2.21E+02 60 SCL Shieided | B | 2.21E+02 :
71 STEELB7U 111472002 13:25 1 2.18E402 60 SCL Unshielded [i] . 1.46E+02
72 STEELBSS 11/14/2002 13:26 1 2,18E+02 60 SCL Shieided LL 2.18E+02 - i
73 STEELBSU 1171472002 13:28 1 2.15E+02 60 SCL Unshielded B . 1.43E+02
74 STEELB9S 111472002 13:29 1 1.90E+02 60 SCL Sheeided L-L 1.90E+02 -
75 STEELBSU 11/14/2002 13:30 1 2.17E402 60 SCL Unshielded B . 1.45E+02
76 STEELB10S 11/14/2002 13:.41 1 2.45E+402 60 SCL Shielded 1 B | 2.45E+02
77 STEELB10U 11/14/2002 13:42 1 2.32E+02 60 SCL Unshielded [ 1.60E+02
78 STEELQCBSS  1114/2002 13:44 1 1.81E+H02 60 sCL Shieided 1.81E+02
79 STEELQCBSU ~ 11/14/2002 13:45 1 2.13E+02 60 SCL Unshielded B 1.41E+02
Minimum = 1.56E+02 9.53E+01
Maximum = 2.45E+02 1,78E+02
Mean > 2.00E+02 1,39€+02
Sigma = 1.81E+01 1.77E+01
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Williamsburg Steel Background Measurements SR-48
37122N21 Instrument 95348 RJR9291 Time Detector Counts Count Time (sec) Mode Designator FSS-004 BHB
0 BKGND 11/14/2002 647 1 6.54E+03 1800 SCL Innai Background B Steel CF(cpm) 44.7
1 Source Check 11/14/2002 9:54 1 1.70E+05 60 SCL Source ] Shielded Unshielded
2 STEELA1S 11/14/2002 1032 1 2.13E+02 60 SCL Shieided | B 2.13E+02
3 STEELA1U 11/14/2002 10-33 1 2.04E+02 60 SCL Unshielded g 1.59E+02
4 STEELA2S 111472002 1037 1 2.03E+02 60 SCL Shielded _Q_ 2.03E+02
5 STEELA2U 11/14/2002 10:38 1 2.25E+02 60 SCL Unshielded g 1.80E+02
6 STEELA3S 111412002 1039 1 1.85E+02 60 SCL Shieided | B | 1.85E+02
7 STEELA3U 1111472002 10 40 1 2.09E+02 - 60 SCL Unshieided B 1.64E+02
8 STEELA4S 11/14/2002 10.42 1 2.03E+02 60 SCL Shielcged | B | 2.03E+02
9 STEELA4U 1111472002 10 43 1 1.67E+02 60 SCL Unshielded [ 1.22E+02
10 STEELASS 11/14/2002 10 44 1 1 55E+02 60 SCL Shieided 1.55E+02
11 STEELASU 11/14/2002 10 45 1 2.26E+02 60 SCL Unshielded B 1.81E+02
12 STEELAGS 11/14/2002 10:46 1 192E+02 60 SCL Shielded | B ] 1.92E+02
13 STEELABU 11/14/2002 10.47 1 1.95€+02 60 SCL Unshielded B 1.50E+02
14 STEELA7S 111472002 10:48 1 1.96E+02 60 SCL Shieideg | B8] 1.96E+02
15 STEELA7U 11/14/2002 10:50 1 2.01E+02 60 SCL Unshielded B 1.56E+02
16 STEELA8S 11142002 10.51 1 2.15E+02 60 SCL Sheelded [ B | 2.15E+02
17 STEELASU 111472002 1052 1 2.38E+02 60 SCL Unshielded ) 1.93E+02
18 STEELASS 1114r2002 10 53 1 2.00E+02 60 - SCL Shieided | B | 2.00E+02
19 STEELASU 11/14/2002 10.54 1 1.92E+02 60 SCL Unshielded B 1.47E+02
20 STEELA10S 1141412002 1056 1 1 83E+02 60 SCL Stuelded ’_L 1.83E+02
21 STEELA10U 11/14/2002 10567 . 1 2.25E+402 60 SCL Unshielded [ 1.80E+02
22 STEELA11S 11/14/2002 10:58 1 1.95E+02 60 SCL Shielded | B | 1.95E+02
23 STEELA11U 11/14/2002 10:59 1 2.15E+02 60 SCL Unshielded B 1.70E+02
24 STEELA12S 1111472002 11.00 1 1.77€+02 60 SCL Shelded 1.77E+02
25 STEELA12U _ 11/14/2002 1101 1 2 34E+02 60 SCL Unshielded B 1.89E+02
26 STEELA13S 11/14/2002 1103 1 2.02E+02 60 SCL Shielded _E 2.02E+402
27 STEELA13U 111142002 11:05 1 2.18E+02 60 SCL Unshielded g 1.73E+02
28 STEELA14S 1111472002 11:06 1 1.89E+02 60 SCL Shieilced | B | 1.89E+02
29 STEELA14U 11/14/2002 1107 1 1.99E+02 60 SCL Unshielded B 1.54E+02
30 STEELA1SS 11/1472002 11:08 1 2.16E+02 60 SCL Sheeldea 2.16E+02
31 STEELA1SU 11/14/2002 11:09 1 2.15E+02 60 SCL Unshielded B 1.70E+02
32 STEELA16S 11/14/2002 11:10 1 1.88E+02 60 SCL Sheelded | B | 1.88E+02
33 STEELA16U 1171472002 11:14 1 2.05E+02 60 SCL Unshielded B 1.60E+02
34 STEELA17S 11/14/2002 11:13 1 2.12E+02 60 SCL Shieloed | B | 2.12E+02
35 STEELA17U 11/14/2002 11:14 1 2.11E+02 60 SCL Unshieided B 1.66E+02
36 STEELA18S 1171412002 11115 1 2.00E+02 60 SCL Shielded T'L 2.00E+02
37 STEELA18U 111472002 11:16 ) 1.93E+02 60 SCL Unshielded B 1.48E+02
38 STEELA19S 111472002 11:17 1 1.84E+02 60 SCL Sheiged | B | 1.84E+02
39 STEELA19U 11/14/2002 11:18 1 2.09E402 60 SCL Unshielded B 1.64E+02
40 STEELA20S 111472002 11:19 1 1.94E+02 60 SCL Shuelded [ B | 1.94E+02
41 STEELA20U 1111472002 11:20 1 2.30E+02 60 SCL Unshielded [3 1.85E+02
42 STEELA21S 1111472002 11:22 1 2.10E+02 60 SCL Shieidea _L 2.10E+02
43 STEELA21U 1141472002 11:23 1 1.93E+02 60 SCL Unshieided B 1.48E+02
44 STEELA22S 1111472002 11:24 1 2.05E+02 60 SCL Shieidea | B | 2.05E+02
45 STEELA22U 11142002 11:25 1 1.91E+02 60 SCL Unshieided B 1.46E+02
45 STEELA23S 111472002 11:26 1 1.77E+02 [Y) SCL Shetded y_g 1.77E+02
a7 STEELA23U 11142002 11:27 1 1.98E+02 €0 SCL Unshielded 4] 1.53E+02
48 STEELA24S 1111472002 11:28 1 1.88E+02 60 SCuL Shieided _27 1.88E+02
A9 STEELA24U 11/1472002 11:30 1 2.44E402 60 SCL Unshieided [ 1.99E+02
S0 STEELQC11S  11/14/2002 11:33 1 2.13E+02 60 SCL Shieided | B | 2.13E+02
51 STEELQC11U  11/14/2002 11:34 1 2.10E+02 60 SCL Unshelded [ 1.65E+02
82 STEELQC19S  11/14/2002 11:36 1 1.80E+02 60 SCL Sheeided F'm 1.80E+02
53 STEELQC1SU  1114/2002 11:37 1 1.99E+02 60 SCL Unshielded B 1.54E+02
58 STEELB1S 1111472002 13:.09 1 2.25E402 60 SCL Shielded | B | 2.25E+02
59 STEELB1U 111472002 13:10 1 1.94E+02 60 SCL Unshieided [ 1.49E+02
60 STEELB2S 1111472002 13:12 1 1.78E+02 60 SCL Shielged | B | 1.78E+02
61 STEELB2U 11/14/2002 13:13 1 2.50E+02 60 SCL Unshielded ) 2.05E+02
62 STEELB3S 111472002 13:14 1 2.03E+02 60 SCL Shielved 2.03E+02
63 STEELB3U 111472002 13:15 1 2.11E+02 60 SCL Unshielded —%'\ 1.66E+02
64 STEELBA4S 1114/2002 13:17 1 2.03E+02 €0 SCL Sheeided | B ] 2.03E+02
65 STEELB4U 1141472002 13:18 1 1.78E+02 60 SCL Unshielded [ 1.33£+02
66 STEELBSS 1114/2002 1319 1 2.32E+02 60 SCL Steelded }_L 2.32E+02
67 STEELBSU 1111472002 13:20 1 2.08E+02 60 SCL Unshieided [) 1.63E+02
68 STEELB6S 11/14/2002 13:22 1 2.22E+02 60 SCL Sheided | B 2.22E+02
€9 STEELBEYU 1111472002 13:23 1 2.22E402 60 SCL Unshielded B 1.77E+02
70 STEELB7S 111142002 13:24 1 2.21E+402 60 SCL Shieided [ B | 2.21E+02
71 STEELB7U 11/14/2002 13:25 1 2.18E+02 60 SCL Unshielded p 1.73E+02
72 STEELB8S 11/1412002 13:26 1 2.18E+02 60 SCL Stuelded 2.18E+02
73 STEELB8U 1111472002 13:28 1 2.15E402 . 60 SCL Unshielded [} 1.70E+02
74 STEELBIS 111472002 13:29 1 1.90E+402 60 SCL Shuelded | B | 1.90E+02
75 STEELBOU 1141472002 13:30 1 2.17E+02 60 SCL Unshielded B 1.726+402
76 STEELB10S 1114/2002 13:41 1 2.45E+02 60 SCL Shielded | B | 2.45E+02
77 STEELB10U 11/14/2002 13:42 1 2.32E+02 60 SCL Unshielded B 1.87E+02
78 STEELQCBSS  11/14/2002 13:44 1 1.81E+02 60 SCL Shieidea | B | 1.81E£+02
;79 STEELQCBS5U  11/1472002 13:45 h] 2.13E+02 60 SCL Unshielded [ 1.68E+02
Minimum = 1.55E+02 1.22E+02
Maximum = 2.45E+02 2.06E+02
Mean = 2.00E+02 1.66E+02
Siama = 1.81E+01 1.77E+01
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Gross Alpha/Beta Static Measurement MDC Calculation -

Use when Background Count Time = Sample Count Time

CVI-1,and CV2-24

£;= 478 £ = .5-.62008 A:=126 B:=2014 T:=1
L= 2.33-J; Er=¢i€s
Calculation of critical level (page 6-3+4 of MARSSIM)
gt:: 0.148
L= 33.1 Critical level

_ Any count above this value should be regarded as being greater than background
Lo+ B=2345 (page 6-37 of MARSSIM).

] . 100 catcutation of constant "C" that includes probe area correction, source and

C = instrument efficiencies and counting time (page 6-37 of MARSSIM).

) T-gl-gs A

MDC:=C- 3+ 4.65-J-I; :

Calculation of MDC. Results are in dpm/100 cm? (page 6-37 of

MDC = 369.466 MARSSIM).

where:
L =critical level (counts)
B = number of background counts that are expected to occur while performing an actual measurement in time T
MDC = Minimum Detectable Concentration (dpm/100 square centimeters)
C = constant (see above)
g; = instrument efficiency

g, = source efficiency
A = instrument probe area (in square centimeters)
T = count time (in minutes)

aTTAcHMENT_ £~ L=
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Gross Alpha/Beta Static Measurement MDC Calculation -

Use when Background Count Time = Sample Count Time

CVI - 2,and CV2 - 25

£;:=.478 £¢=.5-.62008 A:=126 B:=176 T :=1
Lo=233B Ef=EiEs
Calculation of critical level (page 6-34 of MARSSIM)
£ t = 0.148
L ~=309 Critical level

_ Any count above this value should be regarded as being greater than background
Lc+B=2069 (page 6-37 of MARSSIM).

1 . 100 catcutation of constant "C" that includes probe area correction, source and

C:= instrument efficiencies and counting time (page 6-37 of MARSSIAM).

T'&‘i'gs A

MDC = C-3 + 4.65-B

Calculation of MDC. Results are in dpm/100 cm? (page 6-37 of

MDC = 346.43 MARSSIM).

where:
L = critical level (counts)
B = number of background counts that are expected to occur while performing an actual measurement in time T
MDC = Minimum Detectable Concentration (dpm/100 square centimeters)
C = constant (see above)
g; = instrument efficiency
g, = source efficiency
A = instrument probe area (in square centimeters)
T = count time (in minutes)

ATTACHMENT, q/ Y z
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Gross Alpha/Beta Static Measurement MDC Calculation -

Use when Background Count Time = Sample-Count Time
CVI - 3,and CV2 -~ 26
;=478 £¢:=.5-.62008 A:=126 B:=1393 T:=1

233./B FERTLF
Calculation of critical level (page 6-34 of MARSSIM)

~
)
W

£,=0.148
L C= 27.5 Critical level

_ Any count above this value should be regarded as being greater than background
Lo+ B=1668 | 0 637 0f MARSSIM)

1 . 100 catcutation of constant "C" that includes probe area correction, source and

C:= instrument efficiencies and counting time (page 6-37 of MARSSIM).

U ) T-¢ I"Es A
MDC = C-'3 + 4.65-4[1; -

Calculation of MDC. Results are in dpm/100 cm? (page 6-37 of

MDC=309.975  (Hieuaon

where:
L¢ =critical leve] (counts)
B = number of background counts that are expected to occur while performing an actual measurement in time T
MDC = Minimum Detectable Concentration (dpm/100 square centimeters)
C = constant (see above)
g; = instrument efficiency
g, = source efficiency
A = instrument probe area (in square centimeters)
T = count time (in minutes)

ATTACHMENT. 7’ -3
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Gross Alpha/Beta Static Measurement MDC Calculation -

Use when Background Count Time = Sample Count Time

CVI - 4,and CV2- 27 ,and CV2 - 28
€;:=.478 £ ¢ = .5-.62008 A:=126 B :=166.3 T:=1

233.[B £g=EpEg
Calculation of critical level (page 6-34 of MARSSIM)

LC:

Le= 30 Critical level

_ Any count above this value should be regarded as being greater than background
Lc+ B=1963 (page 6-37 of MARSSIM).

C = I . 100 Calculation of constant "C" that includes probe area correction, source and
= Te-z A instrument efficiencies and counting time (page 6-37 of MARSSIM).
[ B}

MDC = C-'3 + 4.654|B

_ a2 197 _ Calculation of MDC. Results are in dpn/100 cm? (page 6-37 of
MDC = 337.197 MARSSIM).

where:

L¢ = critical level (counts)

B = number of background counts that are expected to occur while performing an actual measurement in time T
MDC = Minimum Detectable Concentration (dpm/100 square centimeters)

C = constant (see above)

g; = instrument efficiency

g, = source efficiency

A = instrument probe area (in square centimeters)

T = count time (in minutes)

ATTACHMENT 4 - 4
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Beta Scan Measurement MDC Calculation

CVI-1 and CV2- 24 EQuw—63 —020
£;:=478  £g=.5-62  b=2014 pi=os  Wyi=88 S,=22 di=138
Wa . W, A =126
s, Observation Interval (seconds) 0;:= < Observation Interval (seconds)
r
b-0; Eg=E5Eg

b ’- =

* £ 4= 0148

b i= 134 Counts in observation Interval

C := !
A J_
£ rE e -
7€s" 79 VP
C=7575
MDCR ; = d-[b;1.5°
0;
MDCR ; = 75.8 net counts per minute
MDCR ; + b = 277.25 gross counts per minute
MDCR ;
—0 - =19 net counts per minute in observation interval
i
MDC,,,, = C-MDCR ;

MDC oy, = 574526 dpm per 100 cn’

ATTACHMENT__ B

1

MARSSIM, Pages 6-38 to 6-43 3

8/19/2003
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Beta Scan Measurement MDC Calculation

CVl-2 and CV2- 25

S =22 d = 138

\
\_/ ;=478 egi=.5.62 b=17% p=o5  Wy=88 ;
7 [y
Wa , . Wy A =126
S, Observation Interval (seconds) 0;= O Observation Interval (seconds)
r
5-0; Eqi=EpEg

b i =

60 £ ! = 0.148
b i=1.7 Counts in observation Interval
C = !

c A
.l em -
F€5" 390 P
C=7575
,J 0,
A_ID CR;=709 net counts per minute
MDCR ; + b = 246.906 gross counts per minute
MDCR
— = 17.7 net counts per minute in observation interval
i
MDC,,,, = C-MDCR ;
— 2
MDC oy, = 537076 dpm per 100 cni
\_/
ATTACHMEN. 8 . 2
8/19/2003

MARSSIM, Pages 6-38 to 6-43 3
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Beta Scan Measurement MDC Calculation

CVI-3 and CV2- 26 €900 —03-020
\_/ ¢ =478 Egi=.5.62 bi=133 p=o0s5 W ,q:=88 Sp=22 d:=138
W _, W, A =126
S, - Observation Interval (seconds) 0 i= 'S_' Observation Interval (seconds)
r
b-0; Egi=EpEg
b i=
% £ 4= 0148
bi=93 Counts in observation Interval
1
C:=
A
£ - e i ®
TR
C = 7575
MDCR ; = : d- /b,.?.io_
0;
@ _CRi = 6'?'_1 net counts per minute
MDCR ; + b = 202.381 gross counts per minute
MDCR ; )
— = 15.3 net counts per minute in observation interval
i
MDC g, = C-MDCR ;
- 2
MDC gppyy = 477.81 dpm per 100 cm

N

aracHvENT &€ . 3

MARSSIM. Pages 6-38 to 6-43 3 81972003
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Beta Scan Measurement MDC Calculation

~03-020
CVl - 4 and CVZ ~-27 and CV2 - 28 E(?CO
\_/J £;i= 478 £ i=.5.62 b:=1663 p:i=05 W,g:=288 S,p=22 d:=138
W4 , Wd A =126
S r B Observation Interval (seconds) 0 i< __S Observation Interval (seconds)
r
b-Ol-. Er=€E1Eg
b i =
60 £ 4= 0148
b i= 111 Counts in observation Interval
C = !
-
ErE o —
7€s 799 VP
. C=17575
MDCR ;= d-[b ;-2
0.
i
]WD CRL =63'9 net counts per minute
MDCR it b = 235.224 gross counts per minute
MDCR i
— = 17.2 net counts per minute in observation interval
i
mcscan = C-MDCR,- _

MDC gopyy = 522066 dpm per 100 cm’

-/

ATTAGHMEN™ & - ‘-f

MARSSIM, Pages 6-38 to 643 3 8/192003
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where:
. b = background counts per minute
U b;= background counts in observation interval

p = human performance factor
IV 4 = detector width in centimeters

S, = scan rate in centimeters per second
d = index of sensitivity (Table 6.5 MARSSIM), 1.38 = 95% of correct detection's, 60% false positives
MDC;,,, = Minimum Detectable Concentration for scanning (dpm/100 square centimeters)

C = constant used to convert MDCR to MDC

& = instrument efficiency (counts/emission)

&, =source efficiency (emissions/disintegration)

A = instrument physical probe area (in square centimeters)

—/ ATTACHMENT_& - 5

MARSSIM, Pages 6-38 to 643 4 ) 8/19/2003
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o EQw—OB"OZO
. Number '
' Saxton Nuclear Experimental Corporation
: SAXTON NUCLEAR Facility Policy and Procedure Manual E900-IMP-4520.06
E \ Title Revision No.
. Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 1
Survey Unit inspection Check Sheet

Sl e L G SECTION 1 - SURVEY UNIT INSPECTION DESCRIPTION

EELE Y
AT 5 81V aey sime s Sk

| Survey Unit# [ ¢V \-| Survey Unit Location | \NT22\oR \j=¢2 DAL WA T\ of— v <& S’C"*'
Date | & )‘Lal 0} Time | J400 | Inspection Team Members | <jyus¥ v/
HED R SEEISECTION 2 : SURVEY UNIT,INSPECTION'SCOPE ~ 7/ - 7%
Inspection Requirements (Check the appropriate Yes/No answer.)
1. Have sufficient surveys (i.e., post remediation, characterization, etc.) been obtained for the survey unit? 1/
2. Do the surveys (from Question 1) demonstrate that the survey unit will most likely pass the FSS? Cd
3. Is the physical work (i.e., remediation & housekeeping) in or around the survey unit complete? ]
6’/ z.'/u
4, Have alltools. non-permanent equipment, and materia[ngt needed to perform the FSS been removed? v 2> ‘
5. Are the survey surfaces relatively free of loose debris (i.e., dirt, concrete dust, metal filings, etc.)?
?, Are the survey surfaces relatively free of liquids (i.e., water, moisture, oil, etc.)?

7. Are the survey surfaces free of all paint, which has the potential to shield radiation?

8. Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.)

9. Have the Surface Measurement Test Areas (SMTA) data been collected? (Refer to Exhibit 2 for instructions.)

10. Are the survey surfaces easily accessible? (No scaffolding, high reach, etc. is needed to perform the FSS)

11. Is lighting adequate to perform the FSS?

12. Is the area industrially safe to perform the FSS? (Evaluate potential fall & trip hazards, confined spaces, etc.)

NRAYANAYRAY AR A VAN

13. Have photographs been taken showing the overall condition of the area?

14. Have all unsatisfactory conditions been fesolved? v’

NOTE: If a "No® answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions through the
responsible site department, as applicable. Document actions taken and/or justifications in the "Comments” section below. Attach additional
sheets as necessary.

{ Comments:

=y

__irvey Unit Inspector (printsign) =Dy 5)(| V4 / %&g L(_ Date 5’/27/03

Survey Designer (print/sign) 3 %M . 38056‘1 Date 3/2'0/03
J
I 6

ATTACHMENT ﬁ
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b E9Y —o32-c20
' Number
o Saxton Nuclear Experimental Corporation :
~.SAXTON NUCLEAR Facility Policy and Procedure Manual ES00-IMP-4520.06
T\(\/‘ﬁlla Revision No.
Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 1
Survey Unit Inspection Check Sheet
Ao SECTION 1 - SURVEY UNIT INSPECTION DESCRIPTION
) . . !
Survey Unit # ' A VAN g Survey Unit Lecation | 1\ Terior, V<R wall occﬁ_ffﬁ-‘u’
] . - A : : : o]
Date ' 3'/1(( [a} Time , Jojo Inspection Team Members ; -3‘3}.;5\'.»1
' ‘ SECTION 2 - SURVEY UNIT INSPECTION SCOPE
Inspection Requirements (Check the appropriate Yes/No answer ) Yag N¢ M4
1 Have sufficient surveys (i e . pcst remediation. characienzaucn et been sttamned for the survey unit” v’
2. Do the surveys tfrcm Question 1) demonstrate that the survey umit will most ukP!y pass the F33° v’
3. isthephysicaiwerk e remedisticn 3 housekeeping) i r 3rcunc ihe survev unit scmiplete? //3'/-’:)‘ >< v
4. Have ail lools. non-permanent equioment. and matenal not needeq 'o cerinrm the FS3 teen removed '*_?SJIS’/]\( "/

Are the survey surfaces relatively free of inose Zebns i1 e  3ut. toncrete dust metal rmngs_ ate -

\-4/ Are the survev suriacas reiatively free of hquids 12 | water mcisiure. oif 2!¢ .,

e e e e

7. Arethe survey surfaces free of all pant. which has the pctentiat to snielc raciaticn”

8. Have the Surface Measuremen: Test Areas {(SMTA) been established” (Refer ©3 E«nitit £ for :nsiructions [
.
] 3. lave the Surface Measurement Test Areas (SMTA) data been ccllectea® tRefer 1o Extubit 2 fer ‘nstruciicns v
0. Arethe survey surfaces easily acsessitle” {No scaffolding, nigh reach. et¢ is needea to perform the FSS, I»/
11. Is fighting adequate to perform the FSS? v’
12. Is the area industnally safe to perform the FSS? (Evaluate potenual {ail & trno hazaras confined spaces. 2t¢ . ‘ /
13. Have photographs been taken showing the overall condition cf the area? 5 l‘/
i
. () i '
14. Have all unsatisfactory congitions teen resolved? _ Gfls'/é i ')< v

NOTE: If 3 "No® answer is obtained above, the inspector should immeciately carrect the problem or initiate corrective acuons through the
responsible site department, as applicable. Document actions taken and/or justifications in the "Comments” section below Altach agditional

sheets as necessary.

{ Comments:

House Keepivg. 1S weacdod fo pRepypr. SVEVET uvit Fo FS§

) ] P { :
\S'u{v;y Unit Inspector {print/sign) | j:b\ssv\h//AGlJC,_ | Date : 3’/[.8,@
Survey Designer (print/sign) ‘ /j? 3;«(% / B. %QOS/ l Date IZ/Z°/83

ATTAGHMENT Q_ -
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Number
Saxton Nuclear Experimental Corporation
SAXTON NUCLEAR Facility Policy and Procedure Manual E900-IMP-4520.06

@\ Titie Revision No.
Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 3

Surface Measurement Test Area (SMTA) Data Sheet

R e P 2 SECTION { L DESCRIPTIONY . Hpiefi ikt s bbb dtiedind- Lo
SMTA Number | SMTA- VU | -l — { Survey Unit Number C VI~
SMTA Location | | NTerlor, VerTul vl of ¢V £ sou!
Survey Unit Inspector |  "JIQusitin Date ' 5}1{103 T«me f)o}c

AR ki SECTION 2 - CALIPER INFORMATION & PERSONNEL INVOLVED i

J3LN A e i,

Caliper Manufacturer | m 1dud ove Core  Caliper Mcdel Number | C_D'-C. C)
Caliper Serial Number | 0 7&€3 893 Calibralion Due Date (as applicable} la/..:j
Rad Con Technician A4 ! Date i A A Time | /4
Survey Unit InspectorApproval 'E\—":Y_wl }.&U.{/ | Date 3'/;5‘7/03
TRNGREINEH M. H BN T SECTION 3 - MEASUREMENT RESULTS e AL e
SMTA Giid Map & Measurement Results in Units of mm | Comments
{Insert Results in While Blocks Below) | e
e ut t e, o ' . . l_—-' Tes T
— HE i B BT 25" . 31 i SUZF/-SCb chcd-hkﬁ'ﬁ of Tl
(G 1{ { 0.0 o5 Jlo fo4 |0O° ‘
Y Pt e P - MR 'S EQuwbeT To
o] [T T RPTEry INETIR BNETY o 13 Rude, T T roughaass

21 |o.0 3. 03 Jor | 0o
R [msmslms s sy | v [ s
od | o |05 | od ot 0-4
| BIELI BT ] - L IR -7E
0:{ bl 0.0 0.2 | 5.1
iRt ERTATE FECTIY ETI BT

-t

69 oo o0 |02 [0

o+ He Surver vnT,

e e ] e R L
05| oA {od [o [0\ | |
Average Measurement o.X mm

Additional Measurements Required

evi-l=4 2. lam
cy-l=)~n 16T

\_/cVi-t-c S imm
| ariackveNT_F -2
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Number
) * Saxton Nuclear Experimental Corporation
) SAXTON NUCLEAR Facility Policy and Procedure Manual ES00-IMP-4520.06
g ~Title Revision No.
. Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 1
Survey Unit Inspection Check Sheet

Survey Uni;# (V-1 Survey Unit Location NTRRC veehigl walleFev 4‘&;\45
Date | & /2.0/0) Time | / 'f /f— Inspection Team Members ISBUQL\"]

N YR e YTy
7 -.-'z.;,'»b, Yy
ARG YA

o A% g gitg g terdfs, - !

J7% SECTION 2 : SURVEY UNITINSPECTION'SCOPE .- .

Inspection Requirements (Check the appropriate Yes/No answer.) ‘
1. Have sufficient surveys (i.e., post remediation, characterization, etc.) been obtained for the survey unit? v/
2. Do the surveys (from Question 1) demonstrate that the survey unit will most likely pass the FSS? . /
3. s the physical work (i.e., remediation & housekeeping) in or around the survey unit complete? i
4. Have all tools, non-permanent equipment, and materia! not needed to perform the FSS been removed? 1
5. Are the survey surfaces relatively free of loose debris (i.e., dirt, concrete dust, metal filings, etc.)? '/
};,.\ Are the survey surfaces relatively free of liquids (i.e., water, moisture, oil, etc.)? /
7. Are the survey surfaces free of ail paint, which has the potential to shield radiation? l/
8. Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.) l/
9. Have the Surface Measurement Test Areas (SMTA) data been collected? (Refer to Exhibit 2 for instructions.) v’
10. Are the survey surfaces easily accessible? (No scaffolding, high reach, etc. is needed to perform the FSS) ‘/
11. Is lighting adequate to perform the FSS? ‘/
12. s the area industrially safe to perform the FSS? (Evaluate potential fall & trip hazards, confined spaces, etc.) v’
13. Have photographs been taken showing the overall condition of the area? /
14. Have all unsatisfactory conditions been resolved? v

NOTE: If a "No” answer is obtained above, the inspector should immediately correct the problem or initiate comective actions through the
responsible site department, as applicable. Document actions taken and/or justifications in the “Comments” section below. Attach additional
sheets as necessary. .

Comments:

for

. fa N/
9\ _,érvey Unit Inspector (print/sign) :_'muéﬁvy 8-\:%-" Date 3/7«3/9
Survey Designer (print/sign) @ $W 3(80 X )/ Date 2/20/03
7

artacHvent_ 2. 6
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. Number
Saxton Nuclear Experimental Corporation

-~.SAXTON NUCLEAR Facility Policy and Procedure Manual E900-iMP-4520.06

'\.(\JT'"E’ Revision No.

Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 1
Survey Unit Inspection Check Sheet
AP SECTION 1 - SURVEY UNIT INSPECTION DESCRIPTION
Survey Unit# | ¢\U | -2~ ! Survey Unit Location f IvTerwe N <ehu{wallof cu cgoy
Date : 1 /tf/d} ! Time | /oo | Inspection Team Members ' Sduskw/
a SECTION 2 - SURVEY UNIT INSPECTION SCOPE
Inspection Requirements {Check the appropriate Yes/No answer 7z Mo NA
! Have sufficient surveys ii ¢ . post remediation cf'.arac:-e_nzsucn a1¢ L peen 2ctamnas ;>r he su;:/_J_r\Tt’ - o “:;"" o i
2. Do the surveys ifrem Cuestien 1) demonsirste ';r;;;r_v: ;-::H_m;st h_i(;eiv-:.:a.s-;.::;.;s_l;mm- - v i
3 Is the chysical werk (1 e . remeciaticn 3 hous»wecrg)-n:rc::c:‘.e.;:ra;_/-v;:;:n_pm_rn"- o a v ‘
4  Have aillools, non-oermanent equvcment-;;a-:;:e:al_not 1eegec ;-;edorr;.;he FS; been re;;;e;:-:- o o v’ R
S5  Are the survey surfaces relatively ;r.eer'f nose lebns u-;— ';:c:c:e';:‘u;.-'r;-a—l-‘:h:A!:— o
\/ Are the survey surtaces relativeiy free of hnunc-s—\.- ; water moisture, i, 2(C R l/“
v Are the survey surfaces free of all paint, ‘which has the potential to smielc rac-na-r.r:n T - l/ .
8. Have the Surface Measurement Test Areas iSMTA) neen astzbushec” .Re.v'e:o E.-l;u:n Jter ::s:r;c::(;;—__—-r/— o .

_ 9. Have the Surface Measurement Test Areas (SMTA) data been ccilected? !Re:;;; Exmitit 2 for instructicns ;/— - T
10. Are the survey surfaces easily accessitle? iNc scaffolging, hign “each. etc s :1eecec to perform the FS3) ;— ]
11. Is lighting acequate to perform the FSS7 v
12. Is the area industrially safe to perform the FSS? (Evaluate rctenual fail & tno nazards. coniined spaces. etc * ' !/

13. Have photegraphs been taken showing the overall condition of the atea? v
14. Have all unsatisfactory conditions teen rescivec? : V-

NOTE: If 3 “No’ answer is obtained above. the inspector shoulc immediately <ctrect the proolem or intiate corrective acticns thrcugh the |
responsible site department, as applicable. Document actions taken ana/cr justificaticns in the "“Comments * section beiow. Attach agdilional

sheets as necessary.

Comments:

\‘)NK‘C&PW%. ts meedsd Ly pResan Surver Ut FoiFss

, ]/
%rfvey Unit Inspector (print/sign) -Si)uskly/ A_T\g{__ Date l 3’/1€ﬁ}
Survey Designer {prinsign) ! 3 %M B 3%5\/ Date i& [24/03
= v —

ATTACHMENT_Z__6.S_
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. FQuo-632-0co .
Number
Saxton Nuclear Experimental Corporation
SAXTON NUCLEAR Facility Policy and Procedure Manual ES00-IMP-4520.06

Title Revision No.

Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 3
Surface Measurement Test Area (SMTA) Data Sheet

L Sl apn B3 L1 SECTION { - DESCRIPTION . e £ ARy SRR B in 7 Dy i
SMTA Number { SMTA - (VU -2 Survey Unit Number Tbusk\w
SMTA Location |1 NTeRwoz V<Rl waAllpReu <ecu’
Survey Unit Inspector ’S’hus\é\k’ Date | &/18/c3 | Time { //‘7"
AR 1 " SECTION 2 : CALIPER INFORMATION & PERSONNEL lNVOLVED i TR
Caliper Mant.facturer M\A\)fo\(o Coe?? ICahper Maodel Number ; C.D 6 CS
Caliper Serial Number | 7 &3 8943 , Calibration Due GCate (as apglicatle) Lc/g}
Rad Cen Technician mMA L E Date |  wA ! Tiuni_§M4 L
Survey Unit Inspector Approval —Bu\l-\«/ ‘),\\44,- | Date | 8’/!8‘}3}
ARSI LD, LR 557, SECTION 3 - MEAYUREMENT RESULTS R
R e G?ﬁiﬁi"éﬁﬁ?@i‘é’%‘ﬁ’é‘Siiﬁ's‘ss'e“.ii}“s o Comments
,\\-/ Feannd] e Ryl FETTR BTN BETE SuRPrce Roeghiness oF SMTA LS
& o 01 {o-\ Jos\ O |2 TXA UL oFsorVey UL

izl (9T IRERTNS] EEOPRIG INBTN BNETTS
O’D 1.{ 0.\ 0-0 O-O 0~\
SRS L sm g Sy iz | rami v [ 90
60 |p.0 [0© ]O.0 0.0 |p.2-
el CIEETTe ERRTISE] FRPTIE EEPTICN INEIE
0.0 0© d.o 0.0 0-© 0/(
= PR ERTRY TR TR KR
o0 {00 | 0 o0 |0© |O.0
EREE [BEPR FRETR] ERPTR FEETA T

ol Jo-0o {o-1 0o |Oo |9:c

Average Measurement 04 mm

Additional Measurements Required

cVi2  6.0m~  CYIL-F Glwm
cVI-1-g 7.3 M
\_AVC G
@ -V B N A

Virl-g 234w
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£0-63-020
N Number
Saxton Nuclear Experimental Corporation
. SAXTON NUCLEAR Facility Policy and Procedure Manual E900-IMP-4520.06
%\/ Tile Revision No.
. Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 1
Survey Unit Inspection Check Sheet

LN ooy

""-SECT!ON 1- SURVEY UNIT INSPECTION DESCRIPT!ON« !

= AT -y

Survey Unit# C\} -~} Survey Unit Location | aranon \ ehal WA“ QC(,\/ < gc‘-f
Date }7-"{03 Time | 1} o Inspection Team Members m\;g\L w
.4*'"!‘"3 -..a..,.h.-':.v.--o T

“SECTION 2 - SURVEY.UNIT INSPECTION'SCOPE -~ "=/

Inspection Requirements (Check the appropriate Yes/No answer.) Yes | No | N/A
1. Have sufficient surveys (i.e., post remediation, characterization, etc.) been cbtained for the survey unit? /
‘/,

2. Do the surveys (from Question 1) demonstrate that the survey unit will most likely pass the FSS?

3. Isthe physical work (i.e., remediation & housekeeping) in or around the survey unit complete? |

&

Have all tools, non-permanent equipment, and material not needed to perform the FSS been removed? [

Are the survey surfaces relatively free of loose debris (i.e., dirt, concrete dust, metal {ilings, etc.)?

g_'.\
g

Are the survey surfaces relatively free of liquids (i.e., water, moisture, oil, etc.)?

N oo

Are the survey surfaces free of all paint, which has the potential to shield radiation?

@

Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.)

9. Have the Surface Measurement Test Areas (SMTA) data been collected? (Refer to Exhibit 2 for instructions.)

10. Are the survey surfaces easily accessible? (No scaffolding, high reach, etc. is needed ta perform the FSS)

11. Is lighting adequate to perform the FSS?

12. Is the area industrially safe to perform the FSS? (Evaluate potential fall & trip hazards, confined spaces, etc.)

N ENAN NSRRI RN

§ 13. Have photographs been taken showing the overall condition of the area?

14. Have all unsatisfactory conditions been resolved? L~

NOTE: If a "No" answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions through the
responsible site department, as applicable. Document actions taken and/or justifications in the “Comments” section below. Attach additional
sheets as necessary.

Comments:

| ATTACHMENT_ 2. - o
5/\ ‘Sfrvey Unit Inspector (print/sign) = bu.&\"v/ E_m Date ?’/{%’_3

Survey Designer (print/sign) /5 %)‘“MD///B - L BOSE b’ Date | A / 19/ 032

6
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'
. . Number
Saxton Nuclear Experimental Corporation
.~ SAXTON NUCLEAR Facility Policy and Procedure Manual ES00-IMP-4520.06

?U'ﬁue ' Revision No.

Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 1
Survey Unit Inspection Check Sheet
R ’ SECTION 1 - SURVEY UNIT INSPECTION DESCRIPTION
Survey Unit | ¢V | -3 Survey Unit Location }\U‘r.eflo& veeTnu) willof cv < sou

Date " 5/}5/6_3 Time l /Mo 'Llnspection Team Members ! VU W/
- SECTION 2 - SURVEY UNIT INSPECTION SCOPE

Inspection Requirements (Check the appropriate Yes/Nc answer.) Yes  Mc N/A
1 Have sufficeent surveys (i e . post remediation, charactenzation etc ) been ottamned for the surv-e::.-;nvt‘- . ""/ B ’
2. Do the surveys (frcm Question 1) demonstrate that the survey ynit wvill most-:-keiv Dass f.h.e FSS:-‘-". o - ;/
3. Isthe physical werk e, remediation 3 housekeeting) i f arcund the survev umt compiele:_ o - v~ .
4. Have 3l tcols non-permanent ecu:cmem.- and :natenal Aot needec to perform the FS3 been remo-v-e'!-“ “ - Vv .
< Ara the survey surfaces reiatively ;r_e.e_;f-l;ose -debns (i e . dnt, concrete dus:.-;e_t;l hiings. a:r_: . . / ‘
\ _JJ Are the survey surfaces relatively {ree of liquids (1 @ . water, mossture, od. etc »7 S v
7. Are the suivey suriaces free of all paint. which has the potential to shield raa:aucnfm R - Vv ] i ]
i e am .. — - - 4
8. Have the Surface Measurement Test Areas {(SMTA) been estatlished™ (Refer 10 Exmibit T ‘cr insiruclicns \/
9. Have the Surface Measurement Test Areas (SMTA) data teen collectea? tRefer ‘o Extubt 2 for -nslruc;:xcns . / T
10. Are the survey surfaces easily accessible? (No scaffolding, high reacn. elc is needeqd to perform the FS3. T '-/ T
11. Is lighting adequate {0 perform the FSS? - 7
12. Is the area industrially safe to perform the FSS? (Evaluate pctential fail & trip hazargs. confined spaces. 21¢ : v .
: - )
13. Have photographs been taken showing the overall condition of the area? \/
14. Have all unsatisfactory conditicns been resolvec? : )/

NOTE: If a "No" answer is obtained above. the inspector should immediately correct the problem or inttiate corrective sctions through the
responsible site department, as applicable. Decument actions taken and/or justifications in the *Comments” secticn below. Altach additional

sheets as necessary.

Commen}lvsc i 1S oo Ho pRepste. SvpveT VMY For PSS

. ATTACHMENT. q . 8
\Su/rvey Unit Inspector (print/sign) | n\)sk\w/ }QL !
Survey Designer (print/sign) | % EW B BAss )/ ! Date |
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: P . Number
) Saxton Nuclear Experimental Corporation
P/ SAXTON NUCLEAR Facility Policy and Procedure Manual E900-IMP-4520.06
@\ Title Revision No.
Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 3
Surface Measurement Test Area {SMTA) Data Sheet
B T P L SECTION | S,DESCRIPTIONS: . Hurritff it oty L
SMTA Number | SMTA- ¢ \J |-3-| Survey Unit Number C\J \-_3
SMTA Locaticn | INTeRicz Ver™yl wallofey <&y ‘
Survey Unit lnspector SOudew Date 5’,!6”\2} | Tlme n\/o
ST SECTION 2 - CALIPER INFORMATION & PERSONNEL INVOLVED 3+ R R
Caliper Manufacturer {“\“U“O\(“ ol - | Caliper Mcdel Number l (_D—(, C5
Caliper Serial Number | 0 7&3 843 f Calibraticn Due Date (as applicable) | Q 10/03
Rad Con Technician -:_—:.;"L‘:\ate L A Tiee | 4
Survey Unitlnspector Approval Js)LuJ7 )QT ] Date ; 8‘/[5’/63
SRR L z-'.;_.'sec*nona MEASUREMENT RESULTS i L £ i

SMTA Grid Map & Measurement Resulls in Units of mm |

(Insert Results in White Blocks Below) [ Comments
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i b . | :
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Average Measurement 0.2~ mm
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Number
Saxton Nuclear Experimental Corporation
- SAXTON NUCLEAR Facility Policy and Procedure Manual E900-IMP-4520.06
% \_/ Tille Revision No.
- Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 1
Survey Unit inspection Check Sheet

$'SECTION 1 - SURVEY UNIT.INSPECTION BESCRIPTION; ;

Survey Unit# | C V |\ -\’l Survey Unit Location | nreiof v e vy \\,,4\\ ot w <¢god
Date /16/ 6} | Time | i 3.50 | Inspection Team Members Tous —

HEFERTADIS TN T T GECTION 2 < SURVEY UNITINSPECTION SCOPE %
Inspection Requirements (Check the approgriate Yes/No answer,) Yes | No

| R Have sufficient surveys (i.e., post remediation, characterization, etc.) been obtained for the survey unit? v
2. Do the surveys (from Question 1) demonstrate that the survey unit will most likely pass the FSS? - v
3. Is the physical work (i.e., remediation & housekeeping) in or around the survey unit complete? -
4. Have all tools, non-permanent equipment, and material not needed to perform the FSS been removed? v
5. Are the survey surfaces relatively free of loose debris (i.e., dirt, concrete dust, metal filings. etc.)? v
". Are the survey surfaces relatively free of liquids (i.e., water, moisture, oil, etc.)? /
7. Are the survey surfaces free of all paint, which has the potential to shield radiation? /
8. Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.) /
9. Have the Surface Measurement Test Areas (SMTA) data been collected? (Refer to Exhibit 2 for instructions.) /
10. Are the sur\fey surfaces easily accessible? {(No scaffolding, high reach, etc. is needed to perform the FSS) ;/
11. Is lighting adequate to perform the FSS? ‘/
12. s the area industrially safe to perform the FSS? (Evaluate potential fall & trip hazards, confined spaces, etc.) /
13. Have photographs been taken showing the overall condition of the area? v
14. Have all unsatisfactory conditions been resolved? (/

NOTE: If a *°No" answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions through the
responsible site department, as applicable. Document actions taken and/or justifications in the "Comments” section below. Attach additional
sheets as necessary.

Comments:
e

ATTACHMENT__2__+../©
& ,aﬁrvey Unit Inspector (print/sign) 30 Jollaw }\);(1/ Date 8/2.15/ a3
Survey Designer (print/sign) 3 &W/ I \3’&557 Date g/—;, /o 3 ‘
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Number .

Saxton Nuclear Experimental Corporation

-SAXTON NUCLEAR Facility Policy and Procedure Manual ES00-IMP-4520.06

: 'j_.bﬁtle

Revision No.

Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 1
Survey Unit Inspection Check Sheet

SECTION 1 - SURVEY UNIT INSPECTION DESCRIPTION

Survey Unit# | £\ l—“( Survey Unit Location [\N"T<RIcr \JeR T4 [ witllef oV < god

Date 8’[)8’/0) Time “3/0 Inspection Team Members Ihvskan/

SECTION 2 - SURVEY UNIT INSPECTION SCOPE

Inspection Requirements (Check the apprepriste Yes/Nc answer ) Yes ' Nec N/A

1 Have sufficient surveys (i e , post remediation, sharactenzaticn, etc : zeen sctained ‘or the sur.ey -;:Tx"-‘—.- B v

2. Do the surveys (from Questicn 1) cemonstrat;;;ax the survey umt will nest hkely pas;'ngzs:’i?- S V T

2. Isthe chysical work {i e . remediation & housekee;:;:g—)::or_a.:c;:r;_:;:s—u-r;;‘;—uth':c.:mm:le_?w o - '\;“W )

4 Have all tcols, non-cermanent eqguipment and maternal not neeged {0 perfcrm the FS3 been removey™ T -;‘/_ T

S Are the survey surfaces relatively free of"loose ':_e;n_s- {1 e . dirt, cencrete dust, mets! filngs 2tc ™ ' T :/ ) h i

cemm e e ee e e ]

\_/ Are the survey surfaces relatively free of hquids v 2 . water, moisture. b 2t ;7 v’

7 Are the survey surfaces free of all paint. which nas the potential to shiele raciaticn™ - o - v

8. Have the Surface Measurement Test Areas {SMTA) been estatlished? ,Refer lo Et:l-bxl 2".‘or NSIUCUCNS © ;--

9. Have the Surface Measurement Test Areas (SMTA) data teen collected? (Refer to Extubit 2 for instructions : ],/ :

_10. Are the survey surfaces easily accessible” (No scaifolding, high reach, etc is needed to perform the FSS) (> ; .

11. Is lighting adequate to perform the FSS? v i

12. Is the area industnally safe to perform the FSS? (Evaluate potential fall 3 tnp nazards. canfinea spaces, etc.; v v : ,

13. Have photographs been taken showing the overall condition of the area? i v ; :

14, Have all unsatisfactory conditions been resolved? i , L ,

NOTE: If a "No" answer is obtained above, the inspector should immeagiately correct the problem or initiate corrective actions through the
responsible site department, as applicable. Document actions taken and/or justifications in the “Comments” section pelow. Attach additional

sheets as necessary.

Comments: pose \Qd’l“j \s eQoiiaf Jo p2efRe- Sugyes yamit For FSy

ATTACHMENT_ 2 . I

%nr/vey Unit Inspector (prinysign) Tb\lﬁ‘k\"/& Q[(, Date | & /4&/@

Survey Designer (print/sign) I jg . BReSE/ /zv?p J“"""Z/ Date p//za/o}
{ -,

-6
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Number
Saxton Nuclear Experimental Corporation
SAXTON NUCLEAR Facility Policy and Procedure Manual ES00-IMP-4520.06
Titie Revision No.
Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 3
Surface Measurement Test Area (SMTA) Data Sheet
R I e TR Ll U SECTION L DESCRIPTIONY: /il sn b iaip el 1o
SMTA Number | SMTA - ¢V 1-Y ~| Survey Unit Number ' CV\ -y
SMTA Location | 1 NT=eRiorz. V2R | umll oy <ged
Survey Unit Inspector SW\clow Date 3 /igb)
i SECTION'2 » CALIPER INFORMATION & PERSONNEL INVOLVED 3 G
Caliper Manufacturer M\-)w\'o‘(c cor¥ Caliper Mcdel Nuinber : cD-G
Celiper Serial Number I o076 38‘13 ! shbraticn Due Date (as applicable) | 10/'0}
Rad Car Technician { M- - ___ I_DEE.-:A/Q_ ' rima :(\44
Survey Unit Inspecior Approval "Sbusk\».] %, . Date | 3/}9]0}
SRR L F R Y T SECTION 3 - MB’ASl}ﬁEMENT RESULTS LE e e iR
SMTA Grid Map & Measurement Resulls in Units of mm | -
(Insert Resulls in White Blocks Below) i Lamments

k/ Rl b ] TR TTERE Bl at’ Esunw«—z:\%\m; ot The S4HTH

5 060 | po oo ot |34 |00
PR SRR T T 20 | e a2
& {0\ 0.5 1 60] 00 oo
bty |oan )] EORTREA ST TTEN INE T B EE
0.q | or]|09 oo |00 | ol

bl EIte] ERRTR] FRPTIEd RPTIEN IEETTN

0o 00 2. Dfc | O ( 0.0
[0 ) pRien T RO B
of led oo | o4 | ot | &
A BRI I N
ol | o o,—; 0.( {020 |O°

\STRAYC ol The Suever
ON\T’.

Average Measurement 0./ mm

Additional Measurements Required

avi-y -4 2 amn)
Uiy -8 16 g
,\_/C\!l-‘—l-c 32em
@ CVi-U-p S\ mmm
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Number
Saxton Nuclear Experimental Corporation
SAXTON NUCLEAR Facility Policy and Procedure Manual E900-IMP-4520.06
Revision No.
. Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 1
Survey Unit Inspection Check Sheet

v ,»14
ho z‘

dyeieeid A5al '?‘

Survey Unit # - Survey Unit Location c\nwmm guppoe:( ng;gaz 74(

Date 8’7 ) Time /'—f I 4 lnspection Team Members '_')‘b\)'SY-“‘/

4 "0\"-1 .e“.‘ _.(,,\,
i& Ral tvw_;r:‘,:.w;

SRk

Inspection Requirements {Check the appropriate‘ Yes/No answer.)

1. Have sufficient surveys (i.e., post remediation, characterization, etc.) been obtained for the survey unit? \/

2. Do the surveys (from Question 1) demonstrate that the sunfey unit will most likely pass the FSS?

3. Is the physical work (i.e., remediation & housekeeping) in or around the survey unit complete? l/
v

4. Have all tools, non-permanent equipment, and material not needed to perform the FSS been removed?

5. Are the survey surfaces relatively free of loose debris (i.e., dirt, concrete dust, metal filings, etc.)?

Are the survey surfaces relatively free of liquids (i.e., water, moisture, oil, etc.)?

7. Are the survey surfaces free of all paint, which has the potential to shield radiation?

8. Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.)

9. Have the Surface Measurement Test Areas (SMTA) data been collected? (Refer to Exhibit 2 for instructions.)

10. Are the survey surfaces easily accessible? (No scaffolding, high reach, etc. is needed to perform the FSS)

11. lIs lighting adequate to perform the FSS?

12. Is the area industrially safe to perform the FSS? (Evaluate potential fall & trip hazards, confined spaces, etc.)

NOR S ARG

13. Have photographs been taken showing the overall condition of the area?

14. Have all unsatisfactory conditions been resolved? [

NOTE: If a “No" answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions through the
responsible site department, as applicable. Document actions taken and/or justifications in the “Comments” sedlon below. Attach additional
sheets as necessary.

Comments:

NHN-

IR | —
_(rvey Unit Inspector (print/sign) 3&%\‘-\"// ﬂgj( Date 8’/ 7’0/.0}'

Survey Designer (print/sign) 3 Beo":t)/ j 8 E}W{ Date 8/29/03

arTaHvEnT. 2 - 18
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oot . Number
Saxton Nuclear Experimental Carporation

SAXTON NUCLEAR Facility Policy and Procedure Manual E900-IMP-4520.06

T’vﬂlle Revision No.

Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 1
Survey Unit Inspection Check Sheet
, N : ' SECTION 1 - SURVEY UNIT INSPECTION DESCRIPTION
Survey Unit# | (\J yA ~Z"j Survey Unit Location j(,\] INTLR\S SuPPer T Q"",’rS 30&" 793}.

| . Ty o s ! .
Dgte ! g'\.‘ /05 Time 5!‘4}0 | Inspection Team Members * T yuslom/
' SECTION 2 - SURVEY UNIT INSPECTION SCOPE

Inspection Requirements (Check the appropriate Y2s/No answer ;

1 Have sufficient surveys (i ., post remediation. characienzaticn etc Vseen octamned for the survey 1™ v
2. Do the surveys {{from Cuestion 1) oemons;;; that the ;-rvey ynit st 'n;s;.:;;;';.;:a—s.s—;h—e.FSS:--_ T . \/ ) ]
—— - . e ———— ————— s & ¢ s —— 4
3 Istke zhysicsl werk (1e . remeciation 3 housexeezing) # or 3roung the survey unit cmplete ™ . -
4,  Have all 'nols non-permanent eguicment and -na;;l ~¢t reedeq to cencrm the FSS ceen remov'ea.‘ S [
~  Are the survey surfaces relatively free 'Jf !oos;-dé:rrs :a o, c::r.c::ze ':us:'.:nezal fikings. 2'c ':__ o L
—-/ Are the survey surfaces relatively ree cf !tquu(;:; —v;!.er_r-n—m:;e ol ;'c-: T | [
7 Are ine survey surfaces free of ail paint, wriich has the potential to shield rac:an;:-‘—- T @;/‘-— o . -
—— ame emen —— = [ SN
8. Have the Surface Measurement Tast Areas .SMTA) been estabhshea” iRefer 1o Exmbnt £ for .nstruclans 174 A
9. Have the Surface Measurement Test Areas iSIATA) data teen cailected? (Refer tg Exrubit 2 far istrucicns - v
10. Are the survey surfaces easily accessitie? (No scaliclaing, hign reach. etc is needed o perfcrm the €S3% | g )
AV

11. Islighting adequate to perform the FS37

.

12. Is the area incustnally safe to perferm the FSS? (Evaiuate cotentiat fail & tnp hazaras. confined scaces, eic.;

13. Have phetographs been taken showing the overall cendition of the area® ' ]/ i

v

14, Have ail unsatisfactory conditicns seen resolvec?

NOTE: If a “No” answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions througn the
responsible site depanment, as applicable. Document actions taken and/or justfications in the *Comments” section below Atlach aoditicnal

sheets as necessary.

Comments: RwiyS \o €Le ivso e As Mo audecntc wdl painT HRUay

NP L.
@ pL“rI\j{,x{ Aunormm-kfwcijubc%dwp{ From g,

Yousckezpivgto be cowmple
. J o~ - s
\S'uﬁgUnit Inspector (prin/sign) | ”S'DUSM)'// g‘&lé Date ! 3/11/’}

Survey Designer (print/sign) | 9 . ab‘;fy / B .W’Date IJ/Zo/og

N A'!-.‘"I\ﬁ‘!.ﬂn:i\'.'f q A L/
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P Number
% J Saxton Nuclear Experimental Corporation
SAXTON NUCLEAR Facility Policy and Procedure Manual ES00-IMP-4520.06
A ;L‘fi-}gl Title Revision No.
3 huqi'.‘ .
Survey Unit Inspection in Support of FSS Design - 0
EXHIBIT 3
Surface Measurement Test Area (SMTA) Data Sheet
R R S A i 5 L { SECTION { SiDESCRIPTION b 5 el e p L BV SR b o Sl 2y
SMTA Number | SMTA-C\ 2-2M4-) Survey Unit Number C\J 2 - '2,\}
SMTA Location | CVINTlioz, sppbce~ Rt gLgoz, 798
Survey Umt Inspector | IRvskan/ Date 37\‘1/-35 Tlme l l‘—ijo
SARMIIRGIN I SECTION 2 : CALIPER INFORMATION & PERSONNEL INVOLVED ({5 "y 3 2 &
Cahper Manufacturer \4;"0\\0 (o ] Caliper Model Number <® -Q g s
Caliper Serial Number | 07 é,g g4 ! Calibration Due Date {as applicable} | IQ/O{.
Rad Con Technician MA- ;L Date | A% | Time/:m
Survey Unit Inspector Approval j'bus\(,\-v/ Z_‘\,ﬂ, _{ } Date | 8’/16/.:}
ARy o [HN LT ISECTION 3 - MEASUBEMENT RESULTS . & 0 i e f S0 il 2
SMTA Grid Map & Measurement Results in Units of mm - .
Comments

(Insert Resultls in White Blocks Below)

{
| EmEmE] ARERTY] R TR ML A BT T o
@} Mm TR 2 0 5\!"-“ ce me—\‘h‘_s) C‘~C -“’LL
5y vv lonN | vo]o -\ 6| /1 _
(TR | g | vz | a2 | | SMTANS TRRAL of The

ad o+ | o0 D‘\ 0'7/ 0-) S RVt Uy
BESFIEORRIOHE S i | an v | oasdy

§2 oo | o0 | 6\ | 00 ] 8O
A AE TR a8 53 2 | Tas ] 34
sNIo\ {50 6' |00 ] g0
AN PRIV PR FFRTC TR BT

O\ 0.2} O-3 o-3 9-c | o

ERB s | aHE A s bao £ a6l
col 0 o1 | oo o1 | 02

Average Measurement O -L mm

Additional Measurements Required
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Number .
Saxton Nuclear Experimental Corporation
SAXTON NUCLEAR Facility Policy and Procedure Manual ES00-IMP-4520.06
- Title Revision No.
. Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 1
Survey Unit Inspection Check Sheet

Y ?v"

'4;
..

ﬁﬁe’g‘.‘:ﬁ g ‘;..séc':‘non 1. SURVEY: um

(:-— LR u‘ ey 1‘nvn

Survey Unit# | ¢V 2-25 Survey Unit Location C\/ \NT.@Q[G(L 2\\\.78 14 2,’

Date (& ’20 [o} Time | {420 | Inspection Team Members 'ShUs\{)rJ
@%ﬁﬁ:«“‘j" . 124 ECSECTION 2 < SURVEY UNIT.INSPECTION SCOPE -

Inspection Requirements (Check the appropriate Yes/No answer.)

1. Have sufficient surveys (i.e., post remediation, characterization, etc.) been obtained for the survey unit? l/
2. Do the surveys (from Question 1) demonstrate that the survey unit will most likely pass the FSS? [/
3. s the physical work (i.e., remediation & housekeeping) in or around the survey unit complete? vd

4, Have all tools, non-permanent equipment, apd material not needed to perform the FSS been removed? [V

5. Are the survey surfaces relatively free of loose debris (i.e., dirt, concrete dust, metal filings, etc.)?

Are the survey surfaces relatively free of liquids (i.e., water, moisture, oil, etc.)?

h\

7. Are the survey surfaces free of all paint, which has the potential to shield radiation?

8. Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.)

9. Have the Surface Measurement Test Areas (SMTA) data been collected? (Refer to Exhibit 2 for instructions.)

10. Are the survey surfaces easily accessible? (No scaffolding, high reach, etc. is needed to perform the FSS)

11. Is lighting adequate to perform the FSS?

12. Is the area industrially safe to perform the FSS? (Evaluate potential fall & trip hazards, confined spaces, etc.)

NEUAAYAYAANANAN

13. Have photographs been taken showing the overall condition of the area?

14. Have all unsatisfactory conditions been resolved? l/

NOTE: If a "No" answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions through the
responsible site department, as applicable. Document actions taken and/or justifications in the "*Comments® section below Attach additional
sheets as necessary.

Comments: m }2/

ATTACHVENT, . b
__,a'rvey Unit Inspector (print/sign) Y -“”-SM\V/ h \)9[__,_ Date 8’/2: 23

Survey Designer (print/sign) ‘3 MEYS ;e)z / 333“"""7{ Date @/zp /03

6
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Number

. .

Saxton Nuclear Experimental Corporation

- SAXTON NUCLEAR Facility Policy and Procedure Manual ES00-IMP-4520.06

Revision No.

b’xue
i 0

Survey Unit Inspection in Support of FSS Design

EXHIBIT 1
Survey Unit Inspection Check Sheet

SECTION 1 - SURVEY UNIT INSPECTION DESCRIPTION

e

oV LS : Survey Unit Lecatier: C\} lWeQ\OfL 2. i/ 7.512,‘

Survey Unit # !

Date g/\q/ Time iy o0 Inscecticn Team Nicrrc='~ “Shvs\tw -
- SECTION 2 - SURVEY UNIT lNSPECTlON SCOPE
insgecucn Requiraments (ICheck the appreenais v 28 Me 3nswer ter Ny M
1 Have suricient survevs 12 oCst 'emecxaxf; :rarﬂc'a'.::-::-:_a;:—;;'”'-:'.'5 :n" M ::_--_ o ./
2. Dcihesurvevsdrom Cuestien ' semensinle :-u'-n R I R A AR Tk T+t "._' ° P'/
3 Isihe InVSICH werk a2 :e!"“.':lﬁifl:’;.:‘Clléé:;:‘!f‘;!‘f;.= I | R IR A S A S U . A .
4 =ave siccos "f:n~L‘ermane:l—-!:::rc:e-'::‘ *.-r-:"':.:-v G =-=: - ::-;".-:.-" s =—=‘~;a—= ****** B | v |
-:_--‘:;-n <ur-:;v s.-vesa.'-‘.;n.m rea af onika lenre L3 ::.r!—._::nc.'ef-? et A targe e 1
r\_/}:::.":e urvey ;uraces 'etam;;.:;, tr-‘:e ~ -::u:us_e_-:-a:e.' neiIsiLe Suo 20 . .‘/‘_
T Arene sur.ay surfaces free 2f gl cairt wnicn ~3s the cotenl's *0 shieC tamale @ —
2. Have the Surface Measuremen: T2si Are3s .SMTAy ceen asizonsras™ Sarer ' Semeot "-r' .-:'. -'.-:- o v .
9. Have ihe Surface Measurement Test Aregs 1SMTA, 2313 zeen soilectes” Fn.';: :)—:‘ ricit 2 e .nsiruct :: V' ;/ B
10 Are the survey surfaces 2asily aczessitie ™ No sc:::ﬂxrc “Gr cRICn 2MC smf.::e:a 0 cerictm the =-3-.. o ‘/ o
11 Is lignting acequate to cerform the F337 v’
12. is the area incustriaily safe to pericrm the FSS7 iEvaiuate sctennat ‘ail d inc hazarcs :2aniined spacas ¢ \/
13 Have phetegraons been taken snowing the overaill coragition cf the area” t/
"

14. Have all unsaustacicry cancitions ceen rescives™

NOTE: If a “No" answer is optaineg above. the 'nscecicr SNCUIC immegigtety 23r:e¢t the proclem or iniate ssrrectve schens :nrough the
responsible site depanment. as applicacle. Decument acuens taken ana/cr justifications :n the "“Cocmments” secticr vetow  Attach aociicna!

sheets as necessary.
Comments:
Rwogs weete ‘wewy madeend | ANY P+w-} wis 4eotial Ralung.

R\ ) \ahg Irofopy \1“1,,,' ”}“A"d’fu EAvioac) Yoo uis
/’0""”"’*:’;4-“%0‘ A%y Aro Rumowt oF PLT £M 4t<_ Survey

W ey Unit Inspector (prmt/sxcn) jbgg\(,\u/ } QZ_,\ i ! ? /{ 1123
Survey Designer (print/sign) i 3,3&035\-5 /_&B)M_Q/ ; Date :&/'20/03

ATTACHWENT Q.
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Number

Saxton Nuclear Experimental Corporation

Facility Policy and Procedure Manual ES00-IMP-4520.06

Title

Survey Unit Inspection in Support of FSS Design

Revision No,

EXHIBIT 3
Surface Measurement Test Area (SMTA) Data Sheet

Cardd 2 B0 PN 1 - Ll R

R RS P L SECTION {5 DESCRIPTION! - il kv Bl il i Lo v
SMTA Number | SMTA- <\ 2-25 -] Survey Unit Number ; C\J l’LS—
SMTA Location C\J \NTerwol 12 W\)‘ﬁ. 742
Survey Unit Inspector | “S\us\dw/ ; Date | g/ 1‘1/03 ] Time :1 Yoo

P SECTION 2 : CALIPER INFORMATION & PERSONNEL INVOLVED g s &)
Caliper Manufacturer N\.}u-\'o%o | Caliper Mode! Number | C.))'-C CS
Caliper Serial Number | ©7 (,39973 : Calibration Due Date (as applicable) | (c/e3

Rad Con Technician M ‘ i Dale | A4 ! Time | a44
Survey Unit Inspector Approval ’5!)\’9\(-‘“’% ' Date } g/ﬂb
PR F T SECTION 3 T MEASUREMENT RESULTS D A
SMTA Grid Map & Measurement Resulls in Units of mm Camments
(Insert Results in White Blocks Selow)
] Pt EREr FRETHEE BT IR N |
o | o | 0. | 05| 03] 9| [ sugmec pooghmss st
R A | e | s | ¢ Sm 1S Tl o The
0-( Jow0 | 03| 0 of 091 | cpeveyaat.
- t . - H - . . 0 )
il [Esiinded PRRTES RTPTTEA RETAR RRRt
0] po | O/ 3 163 DV
AR e, 23] 28 SN I
d.2_10. . de g 0.3 0.9 | @ :
3 RV e FFETI IETI TR
O'L-Jo.o 65103 |05 oy
BEE E‘& PR FAETRY] EPRTiRd BEETIR IRETER
b0 {82 |04 |00 [o2 |o{
Average Measurement 0.1 mm

Additional Measurements Required

MONE

. {8
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. . Number
o Saxton Nuclear Experimental Corporation
S SAXTON NUCLEAR Facility Policy and Procedure Manual E900-IMP-4520.06
% \j Title Revision No.
+ Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 1
Survey Unit Inspection Check Sheet

RN

;-.-r'r SECTION 1 SURVEY Uble INSPECTION DESCRIPTION %

Shiaeatal sy o oavt

Survey Unit# | oy L~ Survey Unit Location | CJ |NTeR\02- R iy EC '78 7'
Date | ¢ |w oy | Time MMV | Inspection Team Members ’SQ\).S\C“\/

FSEETION 2 SURVEY UNIT NSPECTION SGOPE- 17 |

Inspection Requirements (Check the appropriate Yes/No answer.)

1. Have sufficient surveys (i.e., post remediation, characterization, etc.) been cbtained for the survey unit?

2. Do the surveys (from Question 1) demonstrate that the survey unit will most likely pass the FSS?

3. Is the physical work (i.e., remediation & housekeeping) in or around the survey unit complete?

4. Have all tools, non-permanent equipment, and material not needed to perform the FSS been removed?

5. Are the survey surfaces relatively free of loose debris (i.e., dirt, concrete dust, metal filings, etc.)?

:r:)¥ /5 Are the survey surfaces relatively free of liquids (i.e., water, moisture, oil, etc.)?

7. Are the survey surfaces free of all paint, which has the potential to shield radiation?

8. Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.)

9. Have the Surface Measurement Test Areas (SMTA) data been collected? (Refer to Exhibit 2 for instructions.)

10. Are the survey surfaces easily accessible? (No scaffolding, high reach, etc. is needed to perform the FSS)

11. Is lighting adequate to perform the FSS?

12. Is the area industrially safe to perform the FSS7? (Evaluate potential fall & trip hazards, confined spaces, etc.)

NN NS SN S K]S

13. Have photographs been taken showing the overall condition of the area?

14. Have all unsatisfactory conditions been resolved? \/

NOTE: If a "No" answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions through the
responsible site department, as applicable. Document actions taken and/or justifications in the "Comments” section below. Altach additional
sheets as necessary.

Comments: }JD K Vad

9 \ (lrvey Unit Inspector (print/sign) “S\L\"" Date v o3
- r 3]
Survey Designer (print/sign) ? ".52_056\-\ / 8 M Date |8 /7; /o}

rrrAcHvENT_&]
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. £ 906-63- 020 L7 4~ 100

e ~SAXTON NUCLEAR Facility Policy and Procedure Manual ES00-IMP-4520.06

.'_ k/“"‘ B Rewvision Na.

Survey Unit Inspection in Support of FSS Design

EXHIBIT 1

Survey Unit Inspection Check Sheet

SO SECTION 1 - SURVEY UNIT INSPECTION DESCRIPTION
Survey Unit # ' CN2-Zk : Survey Unnt Locaucn (_\) INTEIOR. Biywy EL 787 '
Date g’hq/o) Time ;3 ,';_. Inscecicn Tezm Memrers jb\jsk\hj )
SECTION 2 - SURVEY UNIT INSPECTION SCCFE
insceclicn Feguiraments (1Check tne acoreenais ‘r‘és Mo answer ) =,;m N ‘l.,.-‘-_“
Hava suficient survevs 12 oosireTeTisnes -:aa-c::;l—f‘-r:'__jnn'::uﬂ' -= ,.: ' vl
2 Corre sursevs -from Cuesticn *t cemassisite :::v '; <|-'-a':; R P v
2 Is *te InysaSi verk a2 remecialion ‘::U;;-.;'rr:- _I' f.:rr_;' I R N A L /
4 Have sittieis aen-cermarent e'::t:_r;e;': v_—.--\ RIS “_:3_-"" e FIE reae » | P
h Are “=->~r;/;:-:e:-:::ve_ ree Mt €A ranrs 42 -- ;:m:.-az-* T TR TRt
\P/:::—__*e: suriaces 'eeam:.--_;—'re:t- AU 2 wate! -ncx—s:;:-: o2t
T Arene suri2y surfaces free of il saint wnicn 135S e cotertsi e s-::'—"-c GHA
4
3 Have the Surface Measuremen: TSt Areas (SAITR1 Zeen actacusnas” Farar ot Temme [ nair e
S  Have 're Surface Measurement Tast Areas (SLITA. ata zeen t2dactar “:‘;'a.'.': E.:c:( j'.-:‘c;—r‘.—'.:::':&‘.:.:::": a
10. Aretre survey surfaces 2asily aczessible” No scsifcicing, “ugn ;1-:::_‘5“-"::;-:('“ me FIE ]
-- 1

11 s lignting acequate to cerform the FSS™

-
(3]

Is the area incustnaily safe tc perferm the F3357 :Evaie

:5te octentiat ‘aif & irc nazsras isniineq scaces 2¢ v’

3. Have cnotcgraohs been taken snowmng the overall zcnditicn of the 3rea

14, Have ail unsatisfactcry conditions teen rescivec

NOTE: It 3 "No® answer is ¢cbtaineg above. the :nsgecicr shouic mmmesigtety <2rrec: *he Sropiem -or imitiate
responsitle site department. as appiicaote Document sciucns taken anc/cr justificaticns .n the ‘Cemments” seclcr vewow

sheets as necessary. -

qrrecive IC

crs ‘nreugh the
Attaca acctiona!

Comments: Q2 (wps 4 W) Mk'_w(-' AngY
Q) ANT AT ov M RIS i serined Boee AR WS Exprs el 4p

C"W"""M q& Yocpiom Ardp Mol of PLTwroo PRy The

prdeanAL
¢4 Uévc‘( om-t 15 Quind

{
M Unit Inspector (print/sign) c ‘fb\;szl\// %,\Qé ! Cate

| g by

Survey Designer (print/sign) , 3'?&05.&‘\ / BE}M : Date
—

Slzofo?

ATTACHMENT_G - 20
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Number
Saxton Nuclear Experimental Corporation

) \/ SAXTON NUCLEAR J Facility Policy and Procedure Manual E900-IMP-4520.06

@\ Title Revision No.

Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 3
Surface Measurement Test Area (SMTA) Data Sheet

R i L L5 Y SECTION { S DESCRIPTION ! | il p iy e it Ly i
SMTA Number | SMTA-cV2- Ze-\ Survey Unit Number | ey 2-26

SMTA Location | ey \WTe@we, wd. gl 757

Survey Unit lnspector ‘SbUS‘QVJ - Date 5\\4[0} Time B’M/—
ST SECTION 2 - CALIPER INFORMATION & PERSONNEL INVOLVED it % =% ¥
Caliper Manufacturer | M v vlovs cond Caliper Mcdel Number | <. D -G T CS

Caliper Serial Number | ©763%493 i_ Calibraticn Due Date (as apglicable) /0/03

Rad Ccn Technician AMA y ] L ' -Dale l N A- E Time f A
Survey Unit InspeclorApproval jt)uslu'//} i ) | Date ; @/ 17[7)

SREILER. o i FL SECTION 3 - MEASUREMENT RESULTS I S

SMTA Grid Map & Measuremem Results in Units of mm 1
. (Insert Results in White Blocks Below)
| [EenaemErarae | s | o1 3hgfss oo

Comments

Cnt 09| p0 | 00| o0” oo | 4° ! e
s R RV ETER TN REETY suRice easphiness oF
02 lod |02 |oo |80 |2.D M=+ \S TPal of
SR | AR M RN R | v | aady Survex LN Y.

03 |o.{ o |50 |6.) 1ot
v rkea] ok i R nd B B

0o | pd 00 1o 00\ 00 {
20 Pked BRTEd Bkl BEE R

07 |00 }Jo0 82 {07 |4°
m SEpes RN EFRTI EIEVIEN IRETER
bed | 90 o] ¢t | v | 0O

Average Measurement 20\ mm

Additional Measurements Required

Aone-
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Number
) Saxton Nuclear Experimental Corporation
- SAXTON NUCLEAR |. Facility Policy and Procedure Manual E900-IMP-4520.06
@ - \Title Revision No.
' . Survey Unit Inspection in Support of FSS Design 0

EXHIBIT1 -
Survey Unit Inspection Check Sheet

m; -5

Survey Unit # CV L—'l.? Survey Unit Location | &N m'\‘-ez\on. lZ\Na 722

Date ‘5’[1»9{0} Time '3 25 Inspection Team Members | “SOJLL W

PpEEa 557ZSECTION 2 : SURVEY, UNIT INSPECTION SCOPE

lnspection Requirements (Check the appropriate Yes/No answer.) Yes | No NIA
1. Have sufficient surveys (i.e., post remediation, characterization, etc.) been obtained for the survey unit? ‘/
2. Do the surveys (from Question 1) demonstrate that the survey unit will most likely pass the FSS? v

3. Isthe physical work (i.e., remediation & housekeeping) in or around the survey unit complete? \/

\

4. Have all tools, non-permanent equipment, and matetial not needed to perform the FSS been removed?

5. Are the survey surfaces relatively free of loose debris (i.e., dirt, concrete dust, metal filings, etc.)?

iy
9\ J Are the survey surfaces relatively free of liquids (i.e., water, moisture, oil, etc.)?

7. Are the survey surfaces free of all paint, which has the potential to shield radiation?

8. Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.)

9. Have the Surface Measurement Test Areas (SMTA) data been collected? (Refer to Exhibit 2 for instructions.)

10. Are the survey surfaces easily accessible? (No scaffolding, high reach, etc. is needed to perform the FSS)

11. Is lighting adequate to perform the FSS?

12. Is the area industrially safe to perform the FSS? (Evaluate potential fall & trip hazards, confined spaces, etc.)

NOAAMASNANAR

13. Have photographs been taken showing the overall condition of the area?

14. Have all unsatisfactory conditions been resolved?

NOTE: If a "No” answer is obtained above, the inspector should immediately correct the problem or initiate comective actions through the
responsible site department, as applicable. Document actions taken and/or justifications in the “Comments” section below. Attach additional
sheets as necessary. .

Comments:

po N~

/ N i ;
b "\ __vey Unit Inspector (print/sign) | JQu AR W/ }\Qﬁ[« - Date | § /7-“-/ a3
Survey Designer (print/sign) 3,%555 / 3 -/&V e Date if/20 /0'3

NrTACHVERT__ 9 - 22—
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. Number

) Saxton Nuclear Experimental Corporation
- -SAXTON NUCLEAR Facility Policy and Procedure Manual ES00-IMP-4520.06

. .\Jme Revision No.

Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 1
Survey Unit Inspection Check Sheet

SO SECTION 1 - SURVEY UNIT INSPECTION DESCRIPTION

Survey Unt # i c\ -7 Survey Unit Lecation ~\ IN'T-Q’UO(L Q‘Ma" EL 78 3!

Date g//m /03 Time )2 (g~ Inscectcn Team Memcers SRS Ew/
SECTION 2 - SURVEY UNIT INSPECTION SCOFPE
Inspecicn Feguiresments (IChecCik e secrornais Y 2s8.NC snswer 3 N A
Y Hgve surficient survevs 12 SCStemesiSNCN IRSIACI2NISNAR 31T DAAN MINMEINeT Te ke ey v ¥
2 Doinesurvaevs Hlom o Questicn ! laeensitale thatite Timay gt and mnst eaw maeg e FE0T 7
I 182 IPUSICIE MCIR L@ TRMACIALNE 4 NQUSAeeeming 10 NIl NS e ey Lieg ata ] (%
4 Have 31°INIS (N-Lermanent 20 Cmert 1 LT 0N NI tagaee) o ettt e BRT taae aene o (e
- Are o sa;rvev' SLr3Les "Rglives, ree 5t SRA art s L3 ! ISRCIAA It man e A ‘/
\y\/-'ue 'me surveyv Suriaces telafiver, Tee I mjunls 2 &aler MCISiLiE i 207 +
T Arere suri2y surfaces free of 3it Sairt. wrich ~3s ihe cotentd i stueC amiEte (D L~
N . . . 1
3 Have the Surface Measuremen:t ~2st Areas .SMT 21 2een asigonsran™ Farer s Semne [ oo nsie gl I/
3 Have ‘he Surface Measurement Tast Areas (SLITA: 1513 seen 1olecteaT Farer ) Sxmcit 2 ‘ar nsirucucns v
- - — -— - e e e cem—— ———. e e e = e= e e 1
10. Are 'he survey surfaces easily aczessicie © -No sCsiizioing, ugn <e3ant 22 5 teeced ' zerigrm the TIIN \/
. — . ]
11 Is ligrung adequate to perform the FS37 1
12. Is the area incustnially safe to pererm the FS57 ¢Evaluate cctentian ‘a1l A tne =azaros toniineq scaces 2AcC v
13. Have gnctegrachs been taken snowing the sverail csrciticn 2f the sre3” \/

3

v’

14. Have ail unsatisfacicry cencitions ceen resolvec?

NOTE: If a ‘No™ answer is ottaineg atcve. the nspecicr sheuid 'mmedistely <orrect the preolem or :muate scrrechve aclcrs threugh ihe
responsible site depantment, as applicacle Dccument 3ciicns taken and/or justificstions n the *Comments’ seclen celow  Altacn aacilicnal
sheets as necessary.

| Comments:

D Rwgwig ple.pgnid Belons. jaiaduccn To cv 40 wel syden
ﬂppl'hDNﬂ, Hous.gk‘z,pll\y AIVD Qear o 4T c)-a p[_‘(wm<{ PRMA
T SU VT Uiond 18 LeRowaf,

[} i

Survéy Unit Inspector (prinUsign) | ﬂqdé\d/ }wb

Survey Designer (print/sign) , B 3205&,\-,\ / z ME
. —
o

pTTECHVENT .9 - 23
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Saxton Nuclear Experimental Corporation umeer

SAXTON NUCLEAR Facilily Policy and Procedure Manual E9S00-IMP-4520.06

Title Revision No.

Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 3
Surface Measurement Test Area (SMTA) Data Sheet
R i LB 201 SECTION { S DESCRIPTION .. iy nbd iy dip i Love 2 ly

SMTA Number SMTA - (_\) 2 —17 4 Survey Unit Number N2~y

SMTA Location | e INT-R@1er. R\”ﬁ' el 72! -

Survey Unit Inspector '-534514\ Date | g [(q/ag ] Time | MV

IR SECTION 2 : CALIPER INFORMATION & PERSONNEL INVOLV€D R T

Caliper Manufacturer M\.L,l,o%o crv, Caliper Model Number , C—D Q T CS

Caliper Serial Number o) Q,g 8‘43 B Calibration Due Date {as applicable) ! /0/03

Rad Con Technician W‘S’Mb}v | Date é A ¢ Time ! Ml

Survey Unit Inspector Approval - DusiC- { }-@:{L— | Date | ghalo;
SR S N U SECTION 3 - MEASURBMENT RESULTS . ¢ /0f v i 800 Lot

SMTA Grid Map & Measuremenl Results in Units of mm

(Insert Results in White Blocks Below) (-emments

\ [ e o | o o
: _ .

RS (e | e ] s | | SMTE LS TReldc of T
00 Lol oV o0 O] o0.1] | Svavs omT.

S lemen neds Sl viaish | an = | a3

] 23

b 09] pyeo |00 | s |00
ok BT G TA] R IEETIRY VTR
00 o\ oo {od oo | o
[0 P BRTen e B R
o Joojou|6o ol | 03
G2 R HRTEE BT TR BT

00 o\ | v} 60O o\ 6.©

i)

s

Average Measurement 0.\ mm

Additional Measurements Required

Mone-

——_ 24
LY TACAMENT U 1



EQa-62-020 (74 [0G

Number .
K5 Saxton Nuclear Experimental Corporation
i~ --. SAXTON NUCLEAR Facility Policy and Procedure Manual E900-IMP-4520.06
% ! Title Revision No.
-/
. Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 1
Survey Unit Inspection Check Sheet

'EgSEQTION 1 SURVEY UNIT INSPECTION DESCR!PTION

iRt oy

@‘ 'ﬁ"};‘if'"ﬂ' -
r't*‘vn < T

Survey Unit# | oy L-2-F Survey Unit Location | ¢4, pyellete Q“\ra '778'
\36 Inspection Team Members T Yuckrv

Inspection Requirements (Check the appropriate Yes/No answer.)
1. Have sufficient surveys (i.e., post remediation, characterization, etc.) been obtained for the survey unit?
2. Do the surveys (from Question 1) demonstrate that the survey unit will most likely pass the FSS?
3. Is the physical work (i.e., remediation & housekeeping) in or around the survey unit complete?
4. Have 3all tools, non-permanent equipment, and material not needed to perform the FSS been removed? l’,
5. Are the survey surfaces relatively free of loose debris (i.e., dirt, concrete dust, metal filings, etc.)? x/
%}\_ !. Are the survey surfaces relatively free of liquids (i.e., water, moisture, oil, etc.)? v
7. Are the survey surfaces free of all paint, which has the potential to shield radiation? L/
8. Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.) 4
9. N Have the Surface Measurement Test Areas (SMTA) data been collected? {Refer to Exhibit 2 for instructions.) v 4
10. Are the survey surfaces easily accessible? (No scaffolding, high reach, etc. is needed to perform the FSS) l/
11. Is lighting adequate to perform the FSS?7 v
12. lIs the area industrially safe lo perform the FSS? (Evaluate potentia! fall & trip hazards, confined spaces, etc.) /
13. Have photographs been taken showing the overall condition of the area? /
{ 14, Have all unsatisfactory conditions been resolved? l/

NOTE: If a *No™ answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions through the
responsible site department, as applicable. Document actions taken and/or justifications in the “Comments” sedxon below. Attach additional
sheets as necessary,

Comments:

Mo N-

.- A |
9 \ _slirvey Unit Inspector (print'sign) -S“QS‘L‘*JI A A\\( L/ L~ Date ‘Z/ZA‘/J}
Survey Designer (print/sign) 3 —B 2056)\\} /v,% 37\,../.2/ Date &/'20/ 03

rabevENT 9 W2S
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Number

£9pp-03-020

Saxton Nuclear Experimental Corporation

., SAXTON NUCLEAR Facility Policy and Procedure Manual ES00-IMP-4520.06

Revision No.

Survey Unit Inspection in Support of FSS Design

EXHIBIT 1
Survey Unit Inspection Check Sheet

S SECTION 1 - SURVEY UNIT INSPECTION DESCRIPTION

o

Survey Unit # ' N LY © Survey UnitLecation #\J | NTT-€2 LoVl Q‘Ma‘ EL 77§ [

Date ' 3/]1 /@ Time /)30 Inscectcn Team Mercers S NS
SECTION 2 - SURVEY UNIT INSPECTION SCOFE

Insgeclicn Feguirements ((Check thé 3Oprecnsis ¥ 28 l;ic -‘:n;:s::/e-r ) —'- =g \.J-:. NS
! Hgue sufficent survens 12 o9t :"'n;;n:- :,-:,_.1;;;;-_.“ :-=.+~-. r-—- .n :.:-.:—-.ai.-- ot /
e e - e . .
2 Dohe survevs -frop Juesticr © 1emaasitala thEINA sy i ant TRt ese Sgaz e 00 —
3 is'tecrvscst .vc-rn 12 rameciiber -;—-A‘:;ns-e--.e;:::-"_:- "o ;'~:-.-:-~: (T IR IR T . v i‘
4 Hzve Moo ~.:n--:-ermane:-.*‘c:'c_r;-::~-‘: 11--." i -ﬂe.n_ " B =‘=" n-= st - . \/ -
© T rn e surumy araces S A es o s ek 8 megrers pe ~erneasi e W
el tme Torvey 3Yrraces tergliva, ftge o gurs 2 .-.a:;! easiue _:::.-:i‘. \/
T Are ne suriav surfaces frea 9! il fairt wricn ~as the cotental Io st tmiat it @ \/
- . ‘. . -

3 Have :he Surisce Measurement T2s: Are3s .SMTAI ceen esiaehsnan™ Fatares lomnt Joar a0 l/
. v

3. Have ihe Surface Measurement T2st Areas .SITA) 24t ceen 2oilesien” Farar*o Sxrict :

10. Are !he survey surfaces easily accessitie ” :No scaifsicing, ugh -eacn 2! s eenas 't tericrm e T30

11 s lignting acequate to cerform the FS57 17

12. Is the area incustnaily safe tc cerderm the F337 :Evaiuate cctentiai *ail & iric nazsras sonfined scaces 21¢ L/

13. Have phetegraons teen taken-sncwing the overall conaiticn of the area?

v 4

14. Have 3l unsatsfactory cancitions ceen rescivea”

NOTE: If a “No" answer is ogtaines 3tove, the 'nsopecicr shculc immecistety <Srrect the preolem or initigte sSrreciive 3cticns through the
responsitle site depantment. as appicacte Document acucns taken andrer justificaticns :n the “Cemments” seciicr celcw  Atlaca scciticnal

sheets as necessary.

Comments: " n
Q—- ZINa.s ANL NLEW MAJ{Q,WL |U‘_’ﬂ.00vceo o TW ¢V
widl oad Aprued , PAWT wan potT moseh o "shrecd Rip 3dor, T
PLYWOD o be 2uroved Twom ol Unt [ovsekecrinvgr
4o be compledec/.

{ I ] P J 4
Mnit Inspector (printsign) , —:ybus\é\h/ h\\\%é__ | Date f 3'/\7/0}
Survey Designer (print/sign) 13 f?;?o SGJ:\ } B %W i Date 15/20/03
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Number

N 3 Saxton Nuclear Experimental Corporation
' J SAXTON NUCLEAR Facility Policy and Procedure Manual ES00-IMP-4520.06
@\ Title Revision No.
Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 3
Surface Measurement Test Area (SMTA) Data Sheet
SR R F i Ll SECTION ' S DESCRIPTIONY:.. Uil d siiraie ihip il Lok
SMTA Number | SMTA- £\J 2-1% -1 Survey Unit Number <V 2-
SMTA Location CV \WT=er0R Rwy £C 775’
Survey Unit Inspector THus\ind Date | b’"‘”a} [ Time [lBg
YRR SECTION 2 : CALIPER INFORMATION & PERSONNEL INVOLVED & b e 7 i »
Cahper Manufacturer m\}d\‘ OO (one Caliper Model Number | [ Cl)-(,‘f C)
Caliper Serial Number 0763g93 | Calitration Due Date (as applicable) | Iof23
Rad Con Technician Mo ' Date ; M P Time | MA
- 7 \WE r ; ’* I
Survey Unit Inspector Approval —SDUSLWI p % ‘Date | ¥ l‘!. )
SRR A HBR Y SECTION 3 - MBASYREMENT RESULTS DR e e g
SMTA Grid Map & Measuremenl Results in Units of mm | Comments

(Insert Results in White Blocks Below)

| ] | o | s | oh | [ svesree Roughees ot
. o Sl R R B Y gmu s TRRLGLETT

60 lna | an | 0.\ oN (o0 | SuRNTTI M T,
] [ PRtk ETerres) BRI EThe
L 0.0 6 Vo] o.9]6]0.\
v B3] Blertye] Rl i TS R E RO - TE N
o2 el oo 0.© 0\\ RN
sla] puakia ERTASE THETIRE WU KT
HECE D) 0 0.\ 0o o-\ 0V

i [ B 18 %] I B
0-\ |od |02 | o\ |00 |ON

Average Measurement __ e« \ mm

Additional Measurements Required

Mor€.
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olfPq,
Y g)J“Site Report

Site Summary

70 . 106

Site Name: Remaining CV Shell Surveys
Planner(s): BHB
Contaminant Summary

NOTE: Surface soil DCGLw units are pCifg.
Building surface DCGLw units are dpm/100 cm?.

Screening

Contaminant Type DCGLw Value Used? Area (m?) Area Factor
Gross Activity Building Surface 2,100 No 36 1

25 1.2

16 1.5

9 2

4 34

1 10.1
COMPASS v1.0.0 8/18/2003 Page 1
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@&BP% .
Y P
\_J Building Surface Survey Plan

Survey Plan Summary

Site: Remaining CV Shell Surveys
Planner(s): BHB
Survey Unit Name: CV1-1 Survey Unit - Near CV Cutoff

Comments:

Area (m?): 100 Classification: 1
Selected Test: WRS A Estimated Sigma (cpm): 21.5
DCGL (cpm): 397 Sample Size (N/2): 8
LBGR (cpm): 335 ' Estimated Conc. (cpm): 13.6
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100 - EMC Sample Size (N): 8

N\

Prospective Power Curve

——

o
o

o
o

o o
[+ S |

o
(7]

o o
b b

0o o
l.d

Pov er (Prohablility Survey Unit Passes)

o -
g

0 50 100 150 200 250 300 350 400 450

NetBeta (cpm)
— Power —— DCGL wm e Estimated Power
wmmes | BGR m  1-beta
COMPASS v1.0.0 8/19/2003 Page 1
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E906—-63-020 72 4 106

7/ Building Surface Survey Plan

Contaminant Summary

DCGLw
Contaminant {dpm/100 cm?)
Gross Activity 2,100
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): 2,100
Total Efficiency: 0.15
Gross Beta DCGlLw (cpm) 397
1D Type Mode Area (cm?)
3 GFPC Beta 126
Contaminant Energy' Fraction? Inst. Eff. Surf. Eff. Total Eff.
Gross Activity 187.87 1.0000 0.48 0.31 0.1488
* Average beta energy (keV) [N/A indicates alpha emlss:on]
2 Activity fraction
Gross Survey Unit Mean (cpm): 215 ¢ 22 (1-sigma)
Count Time (min): 1
Number of Average Standard MDC
Material BKG Counts (cpm) Deviation {cpm)  (dpm/100 cm?)
Steel 37 200.9 17.7 365
COMPASS v1.0.0 8/19/2003 Page 2
ATTACHMENT__{© -
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gg : et e e .'::‘... ;"..' ’ -;::.'...-:'--_...'....‘.\ .

Elevatad Measuroment Gomparison. (EMG) for Beta | cvi-1

[ TR T R R A s R S L 7
[11Enter Stanning lnstiument Ef “ZYEnterSean MOG Rarameters
cariarminan | ‘nCal .| Asskader | SeAnWBCRealeE- | [
1 Gross Activity 2,100 1.75 3,675 '
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Survey Plan Summary

/

7¢ 4106
£t 03-020

Building Surface Survey Plan

Site:
Planner(s): BHB

Survey Unit Name:

Remaining CV Shell Surveys

CV2-24 Upper Two Short Rings

Comments: Assumes variability & other parameters of CV1-1
Area (m?3): 34 Classification: 1
Selected Test: WRS Estimated Sigma (cpm): 21.5
DCGL (cpm): 397 Sample Size (N/2). 8
LBGR (cpm): 335 Estimated Conc. (cpm): 13.6
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100 EMC Sample Size (N): 8
—/ Prospective Power Curve

z ' Y

Z 1

i 09 -1

z 08 17 i

c

=07 H 1

¥ .. H

£ 06

& 3 \

E‘ 05 ! 1;
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Contaminant Summary
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@ Building Surface Survey Plan

DCGLw
Contaminant {dpm/100 cm?)
Gross Activity 2,100
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): * 2,100
Total Efficiency: 0.15
Gross Beta DCGLw (cpm): 397
ID Type Mode Area (cm?)
3 GFPC Beta 126
Contaminant Energy* Fraction? Inst. Eff. Surf. Eff. Total Eff.
Gross Activity 187.87 1.0000 0.48 0.31 0.1482
' Average beta energy (keV) [N/A indicates alpha emission]
2 Activity fraction
Gross Survey Unit Mean (cpm): 215 £ 22 (1-sigma)
Count Time (min): 1
Number of Average Standard MDC

Material BKG Counts {cpm) Deviation (cpm)  (dpm/100 cm?)
Steel 37 200.9 17.7 365
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Survey Plan Summary
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Building Surface Survey Plan

Site: Remaining CV Shell Surveys

Planner(s): BHB

Survey Unit Name:

CV1-2 Survey Unit

Comments: 2nd SU Down
Area (m?): 100 Classification: 1
Selected Test: WRS Estimated Sigma (cpm): 19.3
DCGL (cpm): 397 Sample Size (N/2): 8
LBGR (cpm): 340 Estimated Conc. (cpmy): -5.5
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100 EMC Sample Size (N): 8
\_~/ Prospective Power Curve )
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B
Building Surface Survey Plan

DCGLw
Contaminant {dpm/100 cm?)
Gross Activity 2,100
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): 2,100
Total Efficiency: 0.15
Gross Beta DCGLw (cpm): 397
1D Type Mode .. _Area(cm?)
3 GFPC Beta 126
Contaminant Energy* ) Fraction? Inst. Eff. Surf. Eff. Total Eff.
Gross Activity 187.87 1.0000 0.48 0.31 0.1482
* Average beta energy (keV) [N/A indicates alpha emission)
2 Activity fraction _
Gross Survey Unit Mean (cpm): 170 £ 19 (1-sigma)
Count Time (min): 1
Number of Average Standard MbC
Material BKG Counts {cpm) Deviation (cpm)  {dpm/100 cm?)
Steel 2 37 175.9 17.7 342
COMPASS v1.0.0 8/19/2003 Page 2
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TN -
C Building Surface Survey Plan

Survey Plan Summary

Site: Remaining CV Shell Surveys
Planner(s): BHB
Survey Unit Name: Cv2-25

Comments; Support Ring in CV1-2 Area -
Area (m?): 68 Classification: 1
Selected Test: WRS Estimated Sigma (cpm): 19.3
DCGL (cpm): 397 Sample Size (N/2): 8
LBGR (cpm): 340 Estimated Conc. (cpm): 55
Alpha: 0.050 Estimated Power: 1.00

Beta: 0.100 EMC Sample Size (N): 8

4
N~/ Prospective Power Curve
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Building Surface SUrvey Plan

DCGLw
Contaminant {dpm/100 cm?)
Gross Activity 2,100
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): 2,100
Total Efficiency: 0.15
Gross Beta DCGLw (cpm): 397
iD Type Mode Area (cm?)
3 GFPC Beta 126
Contaminant Energy' Fraction? Inst. Eff. Surf. Eff. Total Eff.
Gross Activity 187.87 1.0000 0.48 0.31 0.1482
1 Average beta energy (keV) [N/A indicates alpha emission)
2 Activity fraction
Gross Survey Unit Mean (cpm): 170 £ 19 (1-sigma)
Count Time (min): 1
Number of Average Standard MDC
Material BKG Counts {cpm) Deviation (cpm) {dpm/100 cm?)
Steel 2 37 175.9 17.7 342
COMPASS v1.0.0 8/19/2003 Page 2
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Survey Plan Summary
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EQau-63-62 0

Building Surface Survey Plan

Site: Remaining CV Shell Surveys

Planner(s): BHB

Survey Unit Name:  * CV1-3 Survey Unit

Comments: Third Major SU Down from Top
Area (m?): 91 Classification: 1
Selected Test: WRS Estimated Sigma (cpm): 17.7
DCGL (cpm): 397 Sample Size (N/2): 8
LBGR (cpm): 345 Estimated Conc. (cpm): 2
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100 EMC Sample Size (N): 8
Prospective Power Curve
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N
@ Building Surface Survey Plan

Contaminant Summary

DCGLw
Contaminant (dpm/100 cm?)
Gross Activity 2,100
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): 2,100
Total Efficiency: 0.15
Gross Beta DCGLw (cpm): 397
ID Type Mode _____Area(cm?)
3 GFPC Beta 126
Contaminant Energy' Fraction? Inst. Eff. Surf. Eff. Total Eff.
Gross Activity 187.87 1.0000 0.48 0.31 0.1482
* Average beta energy (keV) [N/A indicates alpha emission]
2 Activity fraction
Gross Survey Unit Mean (cpm): 141 % 16 (1-sigma)
Count Time (min): 1
v Number of Average Standard MDC
Material BKG Counts {cpm) Deviation (cpm)  (dpm/100 cm?)
Steel 3 37 138.9 17.7 306
COMPASS v1.0.0 8/19/2003 Page 2
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, Building Surface Survey Plan

Survey Plan Summary

Site: Remaining CV Shell Surveys

Planner(s): BHB
Survey Unit Name: Cv2-26

Comments: CV2-26 in CV1-3 Area

Area (m?3): 68 Classification: 1
Selected Test: WRS Estimated Sigma (cpm): 17.7
DCGL (cpm): 397 Sample Size (N/2): 8
LBGR (cpm): 345 Estimated Conc. (cpm): 2
Alpha: 0.050 ) Estimated Power: 1.00
Beta: 0100 EMC Sample Size (N): 8

N

Prospective Power Curve
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Contaminant Summary
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Building Surface Survey Plan

Beta Instrumentation Summary

DCGLw
Contaminant (dpm/100 cm?)
Gross Activity 2,100

Gross Beta DCGLw (dpm/100 cm?): 2,100

Tota! Efficiency: 0.15

Gross Beta DCGLw (cpm): 397

D Type Mode B Area (cm?)

3 GFPC Beta 126

Contaminant Energy' Fraction? Inst. Eff. Surf. Eff. Total Eff.

Gross Activity 187.87 1.0000 0.48 0.31 0.1482

' Average beta energy (keV) [N/A indicates alpha emission]

2 Activity fraction

Gross Survey Unit Mean (cpm): 141 4 16 (1-sigma)

Count Time (min): 1 oo

Number of Average Standard MbC

Material BKG Counts {cpm) Deviation (cpm)  (dpm/100 cm?)

Steel 3 37 138.9 17.7 306 -
COMPASS v1.0.0 8/19/2003 Page 2
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\_J . Building Surface Survey Plan

Survey Plan Summary

Site: Remaining CV Shell Surveys

Planner(s): BHB
Survey Unit Name: CV1-4 Survey Unit

Comments: Last Major Survey Unit

Area (m3): 95 . Classification: 1
Selected Test: WRS Estimated Sigma (cpm): 17.7
DCGL (cpm): 397 Sample Size (N/2): 8
LBGR (cpm): 345 Estimated Conc. (cpm): -3.2
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100 EMC Sample Size (N): 8

Prospective Power Curve
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Contaminant Summary
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. Building Surface Survey Plan

racHMENT_ 1O

Zl

DCGLw
Contaminant (dpm/100 cm?)
Gross Activity 2,100
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): 2,100
Total Efficiency: 0.15
Gross Beta DCGLw (cpm): 397
ID Type Mode _ Area (cm?) _
3 GFPC Beta 126
Contaminant Energy' Fraction? Inst. Eff. ___Surf. Eff, Total Eff,
Gross Activity 187.87 1.0000 0.48 0.31 0.1482
1 Average beta energy (keV) [N/A indicates alpha emission}
2 Activity fraction
Gross Survey Unit Mean (cpm): 163 + 13 (1-sigma)
Count Time (min): 1
Number of Average Standard MDC
Material BKG Counts (cpm) Deviation (cpm)  (dpm/100 cm?)
Steel 4 37 165.9 17.7 333
COMPASS v1.0.0 8/15/2003 Page 2
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97 4 106

P, - -
"’ "
W Building Surface Survey Plan
Survey Plan Summary
Site: Remaining CV Shell Surveys
Planner(s): BHB
4
Survey UnitName:  Cv2:27%'B)) ,ql’s
Comments: Corrected Report - SU in CV1-4 Area
Area (m?); 68 Classification: 1
Selected Test: WRS Estimated Sigma (cpm): 17.7
DCGL (cpm): 397 Sample Size (N/2): 8
LBGR (cpm): 345 . Estimated Conc. (cpm): -3.2
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100 i EMC Sample Size (N): 8
Prospective Power Curve
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\_ ‘ Building Surface Survey Plan

Contaminant Summary

DCGLw
Contaminant {dpm/100 cm?)
Gross Activity 2,100
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): 2,100
Total Efficiency: 0.15
Gross Beta DCGLw (cpm) 397
ID Type N Mode Area (cm?)
3 GFPC Beta 126
Contaminant Energy' Fraction? inst. Eff. Surf. Eff. Total Eff.
Gross Activity 187.87 1.0000 0.48 0.31 0.1482
! Average beta energy (keV) [N/A indicates alpha emrss:on]
2 Activity fraction
Gross Survey Unit Mean (cpm): 163 £ 13 (1-sigma)
Count Time (min): 1
U Number of Average Standard MDC
Material BKG Counts {(cpm) Deviation (cpm)  {dpm/100 cm?)
Steel 4 37 165.9 17.7 333
\_/
COMPASS v1.0.0 8/19/2003 Page 2
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Building Surface Survey Plan

Survey Plan Summary

Site: Remaining CV Shell Surveys

Planner(s): BHB

Survey Unit Name: Cv2-28

Comments: SU in CV1-4 Area - Last Ring Down in SA
Area (m?): 68 Classification: 1
Selected Test: WRS Estimated Sigma (cpm): 17.7
DCGL (cpm): 397 Sample Size (N/2): 8
LBGR (cpm): 345 Estimated Conc. (cpm): -3.2
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100 EMC Sampile Size (N): 8
Prospective Power Curve
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Building Surface Survey Plan

Contaminant Summary

DCGLw
Contaminant (dpm/100 cm?)
Gross Activity 2,100
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 em?): 2,100
Total Efficiency: 0.15
Gross Beta DCGLw (cpm): 397
ID Type Mode I Area (cm?)
3 GFPC Beta 126
Contaminant Energy’ Fraction? Inst. Eff. Surf. Eff. Total Eff.
Gross Activity 187.87 1.0000 0.48 0.31 0.1482
' Average beta energy (keV) [N/A indicates alpha emission)
2 Activity fraction
Gross Survey Unit Mean (cpm): 163 £ 13 (1-sigma)
Count Time (min): 1
Number of Average Standard MDC
Material BKG Counts {cpm) Deviation (cpm) - (dpm/100 cm?)
Steel 4 37 165.9 17.7 333
COMPASS v1.0.0 8/19/2003 Page 2
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CV Shell Survey Unit - CV1-2
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CV Shell Survey Unit - CV1-3
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-4~ CV Shell Support Ring - CV2-24
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CV Shell Support Ring - CV2-25
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CV Shell Support Ring - CV2-26
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CV Shell Support Ring - CV2-27
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CV Shell Support Ring - CV2-28
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mestEneny SNEC CALCULATION COVER SHEET

-~

CALCULATION DESCRIPTION

K_ /'alculation Number Revision Number Effective/ Date W Page Number
‘ ' /62/ 1 of 3D

E900-03-021 0 Glaz]o 3

Subject

CV Dome Exterior Below Grade Survey Design

Question 1 - Is this calculation defined as “In QA Scope™? Refer to definition 3.5. Yes i No [J
Question 2 - Is this calculation defined as a “Design Calculation™? Refer to definitions 3.2and 3.3. Yes X No [J
Question 3 - Does the calculation have the potential to affect an SSC as described in the USAR? Yes [J No X

NOTES: If a “Yes" answer is obtained for Question 1, the calculation must meet the requirements of the SNEC Facility Decommissioning Quality
Assurance Plan. If a “Yes" answer is obtained for Question 2, the Calculation Originator's immediate supervisor should not review the
calculation as the Technical Reviewer. If a “YES" answer is obtained for Question 3, SNEC Management approval is required to implement the
calculation. Calculations that do not have the potential to affect SSC’s may be implemented by the TR.

DESCRIPTION OF REVISION

APPROVAL SIGNATURES

Calculation Originator B. Brosey/ ° 3 : ‘ﬂ»’3*~>< Date o\\\q.\oa)
27

Technical Reviewer P. Donnachle > /7 Date ?’ //f / 0%
7 7
Additional Review A. Paynterl Date | Q ] 1% [ oY

~ "dditional Review Date
\—

’

SNEC Management Approval Date




- 2. SNEC CALCULATION SHEET

Calculation Number Revision Number Page Number

E900-03-021 0 Page 2 of _39

Subject
\\I/CV Dome Exterior Below Grade Survey Design

1.0 PURPOSE

1.1 The purpose of this calculation is to develop a survey design for three (3) survey units. Two
(2) of these survey units will be treated as Class 1 survey units. The third will be treated as
a Class 2 survey unit. These survey units are sections of the exterior CV shell wall that
extend from about the 804’ El down to about the 796’ El, and along the circumference of
the CV building approximately 280 degrees. Each of these survey units have been
aggressively decontaminated by SNEC personnel using methods described in Section 4.7
of this calculation. One (1) survey unit is part of CV6 which was previously surveyed in
order to allow attachment of the exterior ring support assembly (see FirstEnergy/GPU
Calculation No.'s 6900-02-013, Reference 3.1). The re-surveyed section of CV6 will be
designated CV6-1. All of these survey units are shown collectively on Attachment 1-1 and
1-2,

1.2  The total combined area for all 3 survey units is ~46.4 square meters. A short description
of each survey unit is included below. )

1.2.1 Survey unit designation CV4-1, is ~ 7.17 square meters and extends upward from
the top edge of the installed support ring assembly to about the 804’ El. This survey
unit will be surveyed IAW Class 1 survey criteria.

1.2.2 Survey unit designation CV6-1, is composed of the center portion of the CV6 survey
unit, and is ~ 22.94 square meters. This survey unit will be re-surveyed IAW Class

A 1 survey criteria.
1.2.3 Survey unit designation CVS, is ~ 16.32 square meters and extends down from the
bottom of the support ring assembly to about the 796" El. This survey unit will be
surveyed IAW Class 2 survey criteria.

2.0 SUMMARY OF RESULTS

2.1 The following information should be used to develop a survey request for this survey
design:

2.1.1 The number of required static measurement points indicated for each survey unit by
Compass is listed below. However, VSP adds additional points in cases where the
diagram is odd shaped (edge effect) and/or because of the location of the random
starting point. Additionally, the bounded area dictates survey point spacing which
may also influence the number of survey points located on the diagrams. For this
design, the minimum number of static survey points per survey unit is 8 (see
Attachment 2-1 to 2-8).

2.1.2 The starting point (0, 0) for physically locating each survey point is shown on the
-attachments (see Attachment 3-1 to 3-3). Check the indicated attachment for the
correct location as some starting points must occasionally be adjusted for odd

shaped areas.

2.1.3 The scan speed is set at 2.2 cm/sec. Scan coverage is set at 100% for Class 1
areas, and at least 50% of the Class 2 area. The location of the Class 2 scanned

o area must be documented. Note that scanning downward 10" below the lower beam
A will yield at least 50% coverage for this area (judgmental/systematic).
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2.1.4 If a net count rate of greater than 2300 cpm is encountered in the Class 2 survey
unit (CV5), stop and report this information to the SR coordinator. Note that a Class
2 survey unit should not show greater than the DCGLw value at any location.

2.1.5 This survey design requires the detector be in contact with the surface during all
measurement phases except in areas where this is not physically possible (debits,
etc.).

2.1.6 Static measurement points are to be clearly marked/identified in each survey unit.

2.1.7 Scanning efforts shall be based on audible speaker output levels. Earphones are
recommended.

2.1.8 The DCGLw is 8,000 dom/100 cm? or 2300 cpm above background for a static
measurement.

2.1.9 The action level during first phase scanning is 7000 cpm above background. If this
level is reached, the surveyor should stop and perform a_count of at least 1/2
minute duration to identify the actual count rate.

NOTE: Static and Scan MDC values are listed in the tables in Section 4.14 and 4.15.
2.1.10 Areas greater than the DCGLw (2300 ncpm) must be identified, documented,

marked, and bounded to include an area estimate (Class 1 only).

2.1.11 If remediation actions are taken as a result of this survey, this survey des:gn must be
revised or re-written entirely.

2.1.12 When an obstruction is encountered during the static measurement phase that will
not allow placement of a static survey point, contact the cognizant SR coordinator for
permission to delete the survey point. Document the reason for the deletion. Note
that at least two (2) survey points in any of these survey units, may be deleted
without reducing survey design effectiveness.

2.1.13 A smear survey shall be performed in each survey unit at static measurement point
locations. These smears shall be obtained after static measurements are acquired.
Smears shall be assayed for beta/gamma and alpha contamination. Report results in
net counts per minute. A composite gamma scan of each survey units smear
grouping shall also be performed and reported.

2.1.14 A gas flow proportional counter (GFPC) shall be used in the beta detection mode for
this survey work (Ludlum 2350-1 with a 43-68B probe).

2.1.15 Other instruments of the type specified in 2.1.14 above may be used during
the FSS but they must demonstrate an efficiency at or above the value listed in

Attachment 4-1 (23.9%).
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3.0 REFERENCES

3.1
3.2
3.3

3.4
3.5
3.6

3.7
3.8
3.9

3.10
3.1

3.12
3.13

3.14
3.15

SNEC Calculation No. 6300-02-013, Exterior CV Weld Area Survey Plan.
Plan SNEC Facility License Termination Plan.

Compass Computer Program, Version 1.0.0, Oak Ridge Institute for Science and
Education.

Visual Sample Plan, Version 2.0 (or greater), Copyright 2002, Battelle Memorial Institute.
SNEC Procedure ES00-IMP-4500.59, “Final Site Survey Planning and DQA".

Westinghouse Electric Corporation, Gilbert Associates, Inc., Drawing No. D-37798, Saxton
Reactor Project, “Containment Vessel Penetration Access”, 7/21/60.

GPU Nuclear, SNEC Facility, “Containment Vessel Survey”, SNECRM-019, Rev 1, 1/18/02.
Ryerson Structural Products Handbook, Joseph T. Ryerson & Son, Inc., 1972.

‘SNEC procedure E900-IMP-4520.04, “Survey Methodology to Support SNEC License

Termination”.
SNEC procedure ES00-IMP-4520.06, “Survey Unit Inspection in Support of FSS Design”.

NUREG-1575, “Multi-Agency Radiation Survey and Site Investigation Manual”, August,
2000.

Microsoft Excel 97, Microsoft Corporation Inc., SR-2, 1985-1997.

ISO 7503-1, Evaluation of Surface Contamination, Part 1. Beta-emitters (maximum beta
energy greater than 0.15 MeV) and alpha-emitters, 1988.

SNEC Calculation No. E900-03-012, Effective DCGL Worksheet Verification.
SNEC Calculation No. 6900-02-028, GFPC Instrument Efficiency Loss Study.

4.0 ASSUMPTIONS AND BASIC DATA

4.1

4.2

4.3

44

4.5

A gas flow proportional counter (GFPC) will be used in the beta detection mode as the
survey instrument (a Ludlum 2350-1 with a 43-68B probe).

The Compass computer program is used to develop the number of fixed point
measurement locations to be taken within each Class 1 and Class 2 survey unit (Reference

3.3)
The WRS statistical testing criteria will be applicable for this survey design.

The number of points chosen by Compass are located on survey maps for each survey unit
by the Visual Sample Plan (VSP) computer code (Reference 3.4).

VSP is used to plot random and random start systematically spaced fixed point survey
locations on diagrams used in the field by survey personnel. The coordinates of the survey
points are provided for each survey unit. Because of edge effects and a desire to error on
the conservative side, additional measurement points have been forced either by increasing
the MARSSIM overage above the required 20%, or by extending the systematically spaced
static point placements over the entire length of the survey unit.
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4.6

4.7

4.8

Reference 3.5 was used as guidance during the survey design development phase.

The construction/assembly drawings used to determine the physical extent of these areas
are listed as Reference 3.6 and 3.7. .

Remediation History

Remediation of the SNEC CV began with gross decontamination and equipment removal
e.g., piping, the steam generator, the pressurizer and the reactor vessel (fall of 1998).
Extensive attempts at clean-up of the internal concrete structure indicated that the concrete
had to be removed from the facility. In order to accomplish this, ground water abatement
around the exterior of the CV was necessary and established. By the fall of 2002 the SNEC
CV internal concrete structure was removed in total. With the concrete removed, several
external and internal stiffener rings were required to maintain structural integrity. These
assemblies were welded to the steel shell to add rigidity and produce a safe working
environment for remediation crews and survey personnel.

The intemal surface of the CV steel sheli (below about the 804’ El) was cleaned to remove
radiological contamination, paint, residual concrete dirt and weld and surface scale. Original
weld areas between the sections of steel plate that make up the steel shell were vigorously
decontaminated along with apparent surface defects (dents, etc.). Remediation efforts of
the CV exterior steel surface included combinations of the following techniques:

¢ surface grinding

e surface scraping

o wipe-downs
Past survey experience with respect to the CV shell exterior surface (below grade),
indicated very little surface contamination existed except at elevations where systems
piping penetrated the building (well above the elevations of these survey units). This meant
that almost no remediation was necessary in these survey units. However, the exterior
below grade surface was covered with a tar like material as a rust protection. Surface
cleaning of the area was necessary to remove this material and prepare the surface for
survey work. The tar like material was scraped and/or ground off leaving a shiny steel
surface.

This survey design uses an effective gross activity DCGLw value developed from analysis
of the following SNEC samples of soil, sediment and surface scrapings taken at various
elevations below grade (~811' El) down to about the 798’ El:

e SX9SL00341 — CV Yard soil in grid AY-128 (F-7) adjacent to the CV.

e CV Tunnel composite materials — sediment collected from within the CV Tunnel
adjacent to the CV. The inside wall of the CV Tunne! was the SNEC CV steel shell.

e SXSL1281 - CV Yard soil in grid AX-128 (E-7) adjacent to the CV.

e SX1531, 1632 and 15633 — CV shell scrapings of tar below grade.

e SX1552 and 1553 - CV shell scrapings of tar below grade.

e SXSL1122 CV Yard soil in grid AY-129 (F-8) adjacent to the CV, and
e SXSL1130 CV Yard soil in grid AX-129 (E-8) adjacent to the CV.
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4.9

4.10

In all, about twenty five sample results were reviewed to determine the best representative
sample group for the below grade portion of the SNEC CV shell. This list was reduced to
the seven samples listed above (see Attachment 5-1).

The SNEC License Temination Plan (LTP) (Reference 3.2) allows the use of a 2 sigma
plus the mean treatment when combining multiple sample results to form an effective
concentration mix. This approach was used to determine the effective DCGLw for the
SNEC CV exterior shell area based on the seven samples listed previously. However, it
should be noted that the CV Tunnel composite sample is thought to be the most
representative sample in the mix because of its proximity to the CV steel shell. Additionally,
the CV Tunnel composite sediment sample exhibited detectable levels of typical SNEC site
radionuclides, whereas most other sample results did not exhibit greater than MDA values
for these same radionuclides.

Four (4) radionuclides were not considered since there was no positive values in any
sample result for these nuclides (Pu-241, C-14, Ni-63 and Eu-152). All samples were
decayed to 9/13/03 before they were combined as a single representative concentration
(see Attachment 5-1).

The decayed “2 sigma plus the mean” sample result were used as input to the spreadsheet
titled “Effective DCGL Calculator for Cs-137" (Reference 3-14), to determine the effective
DCGL value for the CV (below grade) exterior steel shell. This spreadsheet calculates a
gross activity DCGLw value of 15,131 dpm/100 cm?® (see Attachment 6-1). A further
correction to the gross activity DCGLw is necessary to address de-listed radionuclides and
to correct for activated steel from the SNEC CV. These correction factors are reported in
the SNEC LTP (Chapter 6 — Reference 3.2). In addition, the SNEC facility has instituted an
administrative limit of 75% of the allowable dose for the area. The de-listed radionuclide
dose is accounted for within the 75% administrative limit, but the activated steel dose
correction is not. Therefore, the 15,131 dpm/100 cm? gross activity DCGLw is lowered by
the fraction (25 mrem/y-7.2 mrem/y)/25 mremly, which results in 10,773 dpm/100 cm? as
the effective limit. The 75% administrative limit is then applied as follows: 0.75 x 10,773
dpm/100 cm? = 8080 dpm/100 cm? This value is rounded to 8000 dpm/100 cm?.

Cs-137 and H-3 account for the majority of radionuclides in the modified sample result.
o The SNEC modified sample is (96.6% Cs-137 + 2.5% H-3) = 99.1%.

H-3 provides no additional counting efficiency for this survey design. Cs-137 provides the
only reasonably detectable radionuclide in this mix. Cs-137’s detection efficiency has been
checked by SNEC personnel using ISO standard 7503-1 methodology (Reference 3.13).
The SNEC facility uses only the lowest reported efficiency for any of the instruments
available for the survey work as input to the survey design process. Attachment 4-1
indicates an instrument efficiency of 0.478. The ISO value of 0.5 is used as the source
efficiency. The instrument S/N used to determine this value is 126218 and the probe S/N is
95080. .

Other_instruments_may be used during the FSS but they must demonstrate an
efficiency at or above 0.478 for the instrument efficiency.

The current version of Compass (version 1.0) does not perform correctly when using the
gross activity option. Therefore, an alternative will be implemented for this survey design.
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4.11

4.12

4.13

The alternative approach involves several small changes that will not negatively impact the
survey design process. These changes are:

4.10.1 For this survey design, the effective efficiency will be calculated using the following:
o £ =0478

e g, =1[0.5 (ISO for Cs-137 energy betas)] x [the fraction of Cs-137 in the source
area, which would be 1 for the Cs-137 calibration source or 0.966 for Cs-137 in
the exterior CV survey units] x [any surface condition correction factor that
impacts efficiency e.g., the impact from an increase in the average distance
between the detector and source caused by a rough surface].

4.10.2 A radionuclide will be created in the library of Compass called “Gross Activity”. This
radionuclide will have the same nuclear parameters as Cs-137 (half-life, decay time,
etc.). The effect will be (when called up) that “Gross Activity” will replace Cs-137 on
the print-out from the Compass program (an administrative impact only).

4.10.3 Only “Gross Activity” will be used in the Compass program for this survey design.
However, the Area Factors (AF) input to Compass will be for Co-60, which is the
more conservative of all the AF values for radionuclides present in the mix. Note that
Co-60 AF values are very close to Cs-137 AF values so there is little additional
impact from using Co-60 area factors.

The detectors physical probe area is 126 cm?, and the instrument is calibrated to the same
source area for Cs-137. The gross activity DCGLw is taken to be 8000 dpm/100 cm? x (126
cm? physical probe area/100 cm?) = 10,080 x (0.966 disintegrations Cs-137/disintegrations
in mix) x & (0.478) x g (0.5) which yields ~2327 net cpm above background which is then
rounded to 2300 ncpm (Compass calculates 2318 as the gross beta DCGLw). The 0.23
count per disintegration counting efficiency considers only the Cs-137 contaminant present
in the sample material matrix, and is calculated by: ¢ (0.478) x g (0.5) x 0.966
disintegrations Cs-137/total disintegrations in mix = 0.23 cts/gamma.

No corrections for backscatter are made for the steel surfaces. Therefore, the source term
will be overestimated in all areas where there is no loss in efficiency due to surface defects.
Since all areas of the CV shell were rigorously cleaned using the same technique(s), it is
assumed that areas having any surface defects (dents, weld buildup, etc.), are well
represented by adjacent areas that do not have significant surface defects. Defect areas
represent an extremely small fraction of the total surface area of these survey units.
Therefore no additional efficiency correction factors will be applied for this survey design.

The survey units on the exterior CV shell surface are below grade. Since below grade
ambient background radiation levels (shielded measurements) are typically lower than
grade level background levels, the Williamsburg background unshielded steel survey data
will be adjusted downward to estimate this effect. To accomplish this, the shielded
measurement data mean from the CV exterior is subtracted from the shielded Williamsburg
mean value. The difference is assumed to be the result of differences in elevation between
the two sites. This difference is then subtracted from the mean open window mean
Williamsburg result as an estimate of the real steel open window background level.
Attachment 7-1 and 7-2 presents these data sets.

Attachment 7-1, is the adjusted Williamsburg background data.
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4.14

The static beta-gamma MDC calculation result for these three survey units are as shown in
Attachments 2-1 through 2-8. The results are summarized below for a 1 minute count time
and show an adequate static MDC for this survey work.

Survey Units Estimated Background (cts/min) | MDCsyanc (dpm/100 cm*)

Cv4-1, CV6-1 & CV5 170 (corrected WB data) Compass = 226

4.15

The scan MDC calculation is determined based on a 2.2 cm/sec scan rate, a 1.38 index of
sensitivity (95% correct detection probabilty and 60% false positive), 0.23
counts/disintegration and a 126 cm? probe area. Compass calculates a value of ~441
dpm/100 cm? but does not use the 126 cm? probe correction factor in the equation.

Since the scan MDC is less than the gross activity DCGLw for every survey unit, there is no
need to add additional survey points to these survey designs for purposes of meeting hot
spot design criteria.

Survey Units Estimated Background (cts/min) MDCscan (dpm/100 cm*)

CV4-1, CV6-1 & CV5 ) 170 (corrected WB data) Compass = 441

4.16

4.17

4.18
4.19

4.20
4.21

4.22
4.23

The survey units described in this survey design were inspected after remediation efforts
were shown effective. A copy of portions of the SNEC facility post-remediation inspection
report (Reference 3.10), is included as Attachment 8-1 to 8-6.

No special area characteristics including any additional residual radioactivity (not previously
noted during characterization) have been identified in this survey area.

The decision error for this survey design is 0.05 for the o value and 0.1 for the B value.

Special measurements including gammé-ray spectroscopy are not included in this survey
design.

No additional sampling will be performed IAW this survey design.

The applicable SNEC site radionuclides and their associated DCGLw values are listed o‘n
Exhibit 1 of this calculation.

The survey design checklist is listed in Exhibit 2.

The applicable Area Factors for these survey units are shown below (Co-60). These values
were input to the Compass computer program (see Attachment 9-1). The lower limit area
factor for areas less than 1 square meter is the value 10.1. Area factors for values between
the values listed in the following table, may be interpolated from a curve fit of the data (see
the example on Attachment 9-2 and 9-3).

AREA (m°) | AREA FACTOR
1 10.1
4 34
9 2
16 1.5
25 1.2
36 1
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5.0 CALCULATIONS

5.1

All major calculations are performed internal to applicable computer codes or within an
Excel spreadsheet.

6.0 APPENDICES

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8
6.9

6.10

6.11
6.12

Attachment 1-1 and 1-2, are diagrams of survey units on the exterior surface of the SNEC
CV shell showing the three survey units and their approximate elevations. (CV4-1, CV6-1,
and CV5). .

Attachment 2-1 to 2-3, is the Compass output as a result of the survey design input
parameters for survey unit CV4-1.

Attachment 2-4 to 2-6, is the Compass output as a result of the survey design input
parameters for survey unit CV6-1.

Attachment 2-7 and 2-8, is the Compass output as a result of the survey des'ign input
parameters for survey unit CVS.

Attachment 3-1 to 3-3, is the static measurement points for the three sdrvey units as
plotted by the VSP computer program.

Attachment 4-1, is the SNEC site calibration sheet for the radiation measurement
instrument with the lowest Cs-137 detection efficiency.

Attachment 5-1, is the SNEC sample results for seven (7) samples used to develop a
representative mix for these survey units.

Attachment 6-1, the “Effective DCGL Calculator” spreadsheet result for the sample mix.

Attachment 7-1, is the GFPC Williamsburg steel background data and the estimated
background count rate for the SNEC CV exterior survey units.

Attachment 7-2, is GFPC measurement results from the three survey units taken to
estimate the variability of the survey units.

Attachment 8-1 to 8-6, is the CV inspection report results for these three survey units.
Attachment 9-1 to 9-3, is the area factor d4ta used for these survey units.
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Exhibit 1
SNEC Facility DCGL Values ©
25 mreml/y Limit 4 mrem/y Goal
25 mreml/y Limit (All Pathways) (Drinking Water)
Radionuclide Surface Area Open Land Areas Open Land Areas ™
(dpm/100cm?) (Surface & Subsurface) | (Surface & Subsurface)
(pCilg) (pCilg)
Am-241 2.7E+01 9.9 2.3
C-14 3.7E+06 2 5.4
Co-60 7.1E+03 3.5 67
Cs-137 2.8E+04 6.6 397
Eu-1562 1.3E+04 10.1 1440
H-3 1.2E+08 132 31.1
Ni-63 1.8E+06 747 1.9E+04
Pu-238 3.0E+01 1.8 0.41
Pu-239 2.8E+01 1.6 0.37
Pu-241 8.8E+02 86 19.8
\./ Sr-90 8.7E+03 1.2 0.61

NOTES:
(a) While drinking water DCGLs will be used by SNEC to meet the drinking water 4 mrem/y goal, only the DCGL values that constitute
the 25 mrem/y regulatory limit will be controlled under this LTP and the NRC's approving license amendment.

{b) Listed values are from the subsurface model. These values are the most conservative values between the two models (i.e.,
surface & subsurface).
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Exhibit 2
Survey Design Checklist

Calculation No.

Location Codes

-/

E900-03-021 CV4-1, CV6-1 and CV5
Status Reviewer
ITEM REVIEW FOCUS (Circle One) | isiats & Date
1 Has a survey design calculation number been assigned and is a survey design summary m LW
description provided? ’ Yes, N/A Qr¥ht
2 Are drawings/diagrams adequate for the subject area (drawings should have compass @\UA\J (-/ /
headings)?
3 Are boundaries properly identified and is the survey area classification clearly indicated? Yes, N/A \
4 Has the survey area(s) been properly divided into survey units IAW EXHIBIT 10 Yes, JN/A
5 Are physical characteristics of the area/location or system documented? Yes, )N/A
6 Is a remediation effectiveness discussion included? [Y es, )N/A
7 Have characterization survey and/or sampling results been converted to units that are es. N/A
comparable to applicable DCGL values? y
8 Is survey and/or sampling data that was used for determining survey unit variance included? Yes /N/A
9 Is a description of the background reference areas (or materials) and their survey and/or A
sampling results included along with a justification for their selection?
<
10 Are applicable survey and/or sampling data that was used to detemmine variability included? Yes, N/A
14 Will the condition of the survey area have an impact on the survey design, and has the
probable impact been considered in the design? @/ A
Has any special area characteristic including any additional residual radioactivity (not
12 previously noted during characterization) been identified along with its impact on survey @ /A /
design?
13 Are all necessary supporting calculations and/or site procedures referenced or included? ( Yes/ N/A /
14 Has an effective DCGLw been identified for the survey unit(s)? CY\e N/A \
15 Was the appropriate DCGLenc included in the survey design calculation? (és N/A )
16 Has the statistical tests that will be used to evaluate the data been identified? Yes /N/A /
17 Has an elevated measurement comparison been performed (Class 1 Area)? CVes /A \
18 Has the decision error levels been identified and are the necessary justifications provided? (Ve/s N/A \
19 Has scan instrumentation been identified along with the assigned scanning methodology? ( Yes, /N/A /
20 Has the scan rate been identified, and is the MDCscan adequate for the survey design? Fes, A /
24 Are special measurements e.g., in-situ gamma-ray spectroscopy required under this design, Yes/ N/A
and is the survey methodology, and evaluation methods described? %
22 Is survey instrumentation calibration data included and are detection sensitivities adequate? Yes/ N/A
23 Have the assigned sample and/or measurement locations been clearly identified on a diagram Yes. JN/A
or CAD drawing of the survey area(s) along with their coordinates?
24 Are investigation levels and administrative limits adequate, and are any associated actions /A \
clearly indicated?
25 For sample analysis, have the required MDA values been determined.? Yes( N/A_/ )/\ ,
26 Has any special sampling methodology been identified other than provided in Reference 6.37 Yes( N/A ¢ Af' / k4
M

NOTE: a copy of this completed form or equivalent, shall be included within the survey design calculation.
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Survey Plan Summary
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Site: Exterior of SNEC CV Shell

Planner(s): BHB
Survey Unit Name: Small Area Above Support Ring Assembly

Comments: Cv4-1

Area (m?): 7 Classification: 1
Selected Test: WRS Estimated Sigma (cpm): 18.4
DCGL (cpm): 2,318 Sample Size (N/2): 8
LBGR {(cpm): 2,263 » Estimated Conc. (cpm): -9.9
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Summary

/&5 - 33
EPw-03-c2/

Bmldmg Surface Survey Plan

DCGLw
Contaminant {dpm/100 cm?)
Gross Activity 8,000
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): 8,000
Total Efficiency: 0.23
Gross Beta DCGLw (cpm) 2,318
1D Type —_— — - _— Mode . _ _Areafem’)
6 GFPC Beta 126
Contaminant Energy’ Fraction® Inst. Eff. Surf. Eff. Total Eff.
Gross Activity 187.87 1.0000 0.48 0.48 0.2309
' Average beta energy (keV) [N/A indicates alpha em:ssnon]
2 Activity fraction
Gross Survey Unit Mean (cpm): 170 £ 18 (1-sigma)
Count Time (min): 1
Number of Average Standard MDC
Material BKG Counts (cpm) Deviation (cpm) _ (dpm/100 cm?)
Steel 37 179.9 17.7 226
COMPASS v1.0.0 9/12/2003 Page 2
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Building Surface Survey Plan

17 - 38
Yoo — 63 =92/

\/‘
Survey Plan Summary ) )

Site: Exterior of SNEC CV Shell
Planner(s): BHB
Survey Unit Name: Middle Section of CV6
Comments: CV6-1
Area (m?): 23 Classification: 1
Selected Test: WRS Estimated Sigma (cpm): 18.4
DCGL (cpm): 2,318 Sample Size (N/2): 8
LBGR (cpm): 2,263 Estimated Conc. (cpm): -9.9
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100 EMC Sample Size (N): 8

\_’/ Prospective Power Curve

R

Pover (Frohablility Survey Unit Passes)
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Net Beta (cpm)
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| BGR | 1-beta
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Building Surface Survey Plan

Contaminant Summary

DCGLw
Contaminant (dpm/100 cm?)
Gross Activity 8,000
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): * 8,000
Total Efficiency: 0.23
Gross Beta DCGLw (cpm): 2,318
1D Type Mode o ~ Area (cm?)
6 GFPC Beta 126
Contaminant Energy’ Fraction? inst. Eff. Surf. Eff. Total Eff.
Gross Activity 187.87 1.0000 0.48 0.48 0.2309
* Average beta energy (keV) [N/A indicates alpha emission]
2 Activity fraction
Gross Survey Unit Mean (cpm): 170 £ 18 (1-sigma)
Count Time (min): 1
Number of Average Standard MDC
Material BKG Counts (cpm) Deviation (cpm)  (dpm/100 cm?)
Steel 37 179.9 17.7 226
COMPASS v1.0.0 9/12/2003 Page 2
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3/ Building Surface Survey Plan

Survey Plan Summary

>

/

Site: Exterior of SNEC CV Shell

Planner(s): BHB

Survey Unit Name: Lower Section Below Support Ring Assembly

Comments: CV5

Area (m?) 16 Classification: 2
Selected Test: WRS Estimated Sigma (cpm): 18.4
DCGL (cpm): 2,318 ' Sample Size (N/2): 8
LBGR (cpm): 2,263 Estimated Conc. (cpm): -9.9
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100

\—/ Prospective Power Curve
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Contaminant Summary
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Building Surface Survey Plan

DCGLw
Contaminant (dpm/100 cm’)
Gross Activity 8,000
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): 8,000
Total Efficiency: 0.23
Gross Beta DCGLw (cpm): 2,318
D ___Type Mode ... Areafem)
6 GFPC Beta 126
Contaminant Energy' Fraction? inst. Eff. Surf. Eff. ___Total Eff.
Gross Activity 187.87 1.0000 0.48 0.48 0.2309
' Average beta energy (keV) [N/A indicates alpha emission)
? Activity fraction }
Gross Survey Unit Mean (cpm): 170 + 18 (1-sigma)
Count Time (min): 1
Number of Average Standard MDC
Material BKG Counts {cpm) Deviation (cpm) {dpm/100 cm?)
Steel 37 179.9 17.7 226
COMPASS v1.0.0 9/12/2003 Page 2
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CV4-1 Area Above External Support Assembly
10 Points - Randomly Placed '

Start Point 4" (0, 0) Above Top Edge of Support Ring - At Top Left Corner of Upper Survey Area
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CV6-1 Survey Area - External Support Assembly
Random Start Systematic Spacing - First Point 13" Above Top Edge of Lower Beam

Start Point (0, 0) Top Edge of Lower Beam
Lower Comer of Upper Beam Assembly
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CV5 Survey Area - External Support Assembly
Random Start Systematic Spacing - First Point 1" Below Bottom Edge of Support Ring

Start Point (0, 0) Top Edge of Lower Survey Unit

Lower Comer of Support Ring Assembly
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ORIGINAL

:GEPC:Radlation: Meastrement |

’

R, J. Reheard :

Performed B.y:‘ R
Instrument S/N: 126218 , Probe S/N:
Instrument Vendor Cal, Date: 12/20/03 » Cal, Due Date:

RS tTUmEnRt Callbration Worksheet:

* Date:

€/24/03

35080

12/20/03

E1SQiTE03A Vattds e

AGIHECLEE 8%):

L% Bioni Eanission: Rate (secd) (235 )

Am-241 (GO 535) $-023 0.25 4/8/99 12:00 GMT - 4.24€-01 7.43E+03 l[@ Am241 |
Cs-137 (GO'SmS-OM 0,50 4/8/99 12:00 GMT 3.11E-01 8.89E+03 Bl Cs-137
Source Radlonuciide Decay Dats
Cs-137 6124103
Decay Factors 9.075E-01 apsed Time (days)= 1538
Activity (uCi)=s 2.321E-01
Source dpm= 6.282E+05
Source dpm/in Probe Area {cm*2)= 5.260E+05 n
. 2% Emission Rate (sec-1)= .8.253E+03
Probe Area (cm*2) 2% Emission Rate (min«)=> 3.752E405
128 i 27 Emission Rate In Probe Area (min-1)= 3.151E+05
Record of 1 Minute Source & Background Counting Results [2] Check If using 150 7503-1 Value
No. CW Source Gross CPM OW Background CPM |  OW Source Net CPM RESULTS
1 1.48E+05 181 1.483E+405 Counts/Emisslon (i)
2 1.49E+05 203 1.490E405 47.8%,
3 1.50E+405 186 .1.499E+05 21 Emisslon/Disintigration (€3)
4 1.50E+05 193 1.502E405 - 50.0%
.8 1.51E405 L 182 " 1.507E405 . Counts/Disintigration (€t)
8 1.51E+05 ! 164 1.508E+05 .. 23.9%
7 1.52E+05 170 1.515E405
8 1.51E+05 177 . 1.513E405 o e
) 1.52E405 161 - 1.520E+05 approved: 2 UVSaws/ Y} || N C—
10 1,52E+05 _ 162 . 1.515E405 A « -
Mean= 172.9 ~ 1.505E+05 G[2S /oy
7 —

Calitration Calculaticn Sheet Verification Date=

.December-02

8. Brosey/P. Donnachie:»

December-02

ATwcHment

H - )

Prge 255328

g quo-o3 02|




Half-Life (days)
H-3 Sr-90 Co-60 Cs-137 Am-241 | Pu-238 Pu-239
4485.3| 10446.2 | 1925.23 | 11019.6 | 157861 | 32050.7 | 8813848
Decay Date
9/13/2003 _ Original Values
Analysis Date Elapsed (d) H-3 Sr-90 Co-60 Cs-137 Am-241  Pu-238 Pu-239
May 4, 2000 1227.00 30 0.03 0.0248 1.55 0.06 0.2 0.09
February 14, 2001 941.00 9.4 9.67 1.26 1250 0.18 0.55 0.22
July 26, 2001 779.00 11.52 0.03 0.01 4.38 0.031 0.016 0.007
October 11, 2001 702.00 0.04 0.0331 0.177 0.0246 | 0.0517 | 0.0231
October 11, 2001 702.00 0.04 0.0305 | 0.297 0.0113 | 0.0372 | 0.0131
June 29, 2002 441.00 3.44 | 0.0529 | 0.0279 477 0.183 | 0.0894 0.04
July 3, 2002 437.00 4.99 | 0.0648 | 0.0298 22.6 0.149 | 0.0856 | 0.0246
Decayed Values
Sample Numbers | H-3 Sr-90 Co-60 Cs-137 Am-241  Pu-238 Pu-239
SX9SL00341 24.819| 0.028 0.016 1.435 0.060 0.195 0.090
CV Tunnel 8.128 | 9.085 0.898 |[1178.174| 0.179 0.539 0.220
SXSL1281 10.214| 0.028 0.008 4171 0.031 0.016 0.007
SXSD1531,1532, 1533 0.038 0.026 0.169 0.025 0.051 0.023
SXSD1552, 1553 0.038 0.024 0.284 |0.011265| 0.037 0.013
SXSL1122 3.213 | 0.051 0.024 4,640 0.183 0.089 0.040
SXSL1130 4664 | 0.063 0.025 | 21.987 0.149 0.085 0.025
Mean =1 10.208| 1.333 0.146 172.98 0.091 0.144 0.060
Median =] 8.128 | 0.038 0.024 417 0.060 0.085 0.025
Sigma=| 8.624 | 3.418 0.332 | 443.31 0.076 0.183 0.076
2 Sigma + Mean = 27.455| 8.169 0.809 | 1059.61| 0.244 0.511 0.211
75 Percentile =] 10.214| 0.057 0.026 13.31 0.164 0.142 0.065
Max =] 24.819| 9.085 0.898 | 1178.17 | 0.183 0.539 0.220
Min=] 3213 | 0.028 0.008 0.17 0.011 0.016 0.007

NOTE: Am-241 and Pu-238 have been positively detected
included in this spreadsheet even though the representative sample mix only shows "Less Than" values.

n the vacinity of the CV and have been

Positively detected values depicted in yellow=> | I

CV DOME SAMPLES
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Effective DCGL Calculator for Cs-137 (dpm/100 cmA2)

. Gross Activity DCGLw Gross Activity Adrinistrative Limit 55
16131 |dpm/100 cm*2 11348  [dpm/100 cm*2
r 25-ﬂmremlv TEDE Limit
Cs-137 Limit Cs-137 Administrative Limit -5, :%F
SAMPLE NO(s)=> ICV Dome Below Grade Exterior Sample Results | 14615 IdpmHoo em*2 10961 Idpml100 cm*2
[SNECAL | 75% |
Sample Input (pCilg, Individual Limits Allowed dpm/100 Beta dpm/100 Alpha dpm/100
Isotope uCl, etc.) % of Total (dpm/100 cm*2) cm*2 mrem/y TEDE cm?2 cmA2
1]Am-241 2.44E-01 0.022% 27 3.37 3.12 N/IA 3.37 Am-241
2]C-14 0.000% 3,700,000 0.00 0.00 0.00 " NIA "~ |C14
3]Co-60 8.09E-01 0.074% 7,100 11.16 0.04 11.16 N/A Co-60
4]C8-137:2 a3 EBIROGE 03 1+u | 2102.96:591% | 2:4:+4:: 28,000 |- . 146 14.82 13.05 14614.8 N/A | 1C8«137 - s
6|Eu-152 0.000% 13,000 0.00 0.00 0.00 ‘NIA Eu-152
8|H-3 2.75E+01 2.503%| 120,000,000 378.68 0.00 Not Detectable " NIA-. H-3
7|Ni-63 0.000% 1,800,000 0.00 0.00 Not Detectable N/A Ni-63
s{Pu-238 5.11E-01 0.047% 30 7.05 5.87 N/A 7.05 Pu-238
9]Pu-239 2.11E-01 0.019% 28 2.91 2.60 N/A 2.91 Pu-239
10|Pu-241 0.000% 880 0.00 0.00 Not Detectable N/A -|Pu-241
11|Sr-90 8.17E+00 0.745% 8,700 112.67 0.32 112.67 N/A Sr-90
100.000% 15131 25.0 14739 13
Maximum :
Permissible
dpm/100 cmA2
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28 - 38

ESw- 03-62/

—
| Williamsbura Steel Background Measurements SR-48
K JZIN21 Instrument $5348 RJR9281 Time Detector Counts Count Time (sec) Mode Designator FS5-004 BHB
"0 BKGND 11/14/2002 647 1 6.54E+03 1800 SCL ingal Backgrouna p Steei CFtcpm) > 21
1 Source Check 111142002 954 1 1 70E€+05 60 SCL Source p Shielded Unshielded NET cpm
2 STEELAIS 1171472002  10:32 1 2.13E+02 60 SCL Shielged P 2 13E+02
3 STEELAY 111472002 10.33 1 2.04E+02 60 SCL Unshieided B 1 73€+02 4 OOE+O1
4 STEELA2S 111472002 1037 1 2.0E+02 60 SCL Sheided 2 03E+02 -
5 STEELAU 11/14/2002 1038 1 2.25E+02 60 SCL Unshieided B 1 94E+02 9 DOE+00
6 STEELA3S 117142002 1039 1 1.85€+402 60 sCL Sheided 1) 1 85E+02 :
7 STEELA3Y 11714/2002 10 40 1 2.09E+02 60 SC. Unshielded 1] 1 78E+02 7 OOE+00
8 STEELAMS 1171472002 1042 1 2.03E+02 60 SCL Shelded B 2 03E+02
9 STEELA4U 117142002 10:43 1 1.67E+02 60 SCL Unshielded p 1 36E+02 6 70E+01
10 STEELASS 1171472002  10:44 1 1.85E+02 60 sCL Sheided | B 1 55E+02
11 STEELASU 1171472002 1045 1 226E+02 60 SCL Unshielded [ 1 Q5E+02 -4 0DE+01
12 STEELASS 11/14/2002 1046 1 1.926402 60 sCL Sheided | 8] 1 92E+02
13 STEELASU 111472002 1047 1 1.95E+02 60 SCL Unshelded [ 1 64E+02 2 BOE+01
14 STEELATS 1171472002  10:48 1 1.96E+02 60 sCL Shreided | B] 1 96E+02
15 STEELATU 11/14/2002  10:50 1 2.01E+402 60 SCL Unshielded p 1 70E+02 2 60E+01
16 STEELARS 1119472002 10:5¢ 1 2.15E+02 60 scL Shelded &_ 2 1SE+02
17 STEELAZU 19/1472002 _ 10:52 1 238E+02 60 SCL Unshielded [q 2 07€+02 8 DOE+00
18 STEELAIS 11/14/2002  10:53 1 200E+02 60 SCL Sheided | B) 2 00E+Q2
19 STEELASU 1171472002 10:54 1 1.92E+02 60 SCL Unsheelded p 161E+02 3 90£+01
20 STEELA10S 11/1472002  10:56 1 1.83E+02 ] sCL Sheided 1 183E+«02
21 STEELA10U 11/14/2002 1057 1 2.25E+02 60 SCL Unshelded P 1 94E+02 -1 10E+01
2 STEELAN1S 111472002  10:58 1 1.95E+02 60 SCL Shelded | B 1 95E+02
23 STEELAI U 11/14/2002  10'59 1 2.15E+02 60 SCL Unsheided ) 1 84E+02 1.10E+01
24 STEELA12S 117142002 11:.00 1 1.77E+02 60 SCL Shelded | B] 177E+02
25 STEELA12U 111472002 11.01 1 2. UE+02 €0 SCL Unsheided [ 2 03€+02 .2 60E+01
26 STEELA13S 117142002 1103 1 2.02€+02 €0 sCL Shelded 18] 2 02E+02
27 STEELA13U 117142002 1105 1 2.18E+02 60 SCL Unshieided p 3 87E+02 1 S0E+01
28 STEELA4S 11142002 11.06 1 1.89E+02 60 SCL Sheeided | B 1 89E+02
29 STEELA14U 11/142002 1107 1 1.99E+02 60 SCL Unsheided p 1 68E+02 2 10E+01
30 STEELA1SS 1171472002 11:08 1 2.16E+02 60 SCL Sheeided | B 2 16E+02
31 STEELA1SU 111142002 11.09 1 2.18E+02 60 SCL Unshelded [ 1 84E+02 1 20E+01
” STEELA16S 1171472002 11:10 1 1.88E+02 60 sCL Shetded | 2] 9 88E+QO2
33 STEELA16U 1111472002 11:11 1 2 05E+02 60 SCL Unshielded [ 1 74E+02 1 40E+01
34 STEELAITS 111472002 11.13 1 2.12E+02 & st Shelded |1 P) 2 12€E+02
35 STEELAITU 111472002 11:14 1 2.11E+402 60 SCL Unshielded p 1 B0E+02 3 20E+01
36 STEELA8S 1171472002 1115 1 2.00E+02 60 sCL Sheided R 2 OOE+02
37 STEELA8U 111472002 1116 1 1.93E+402 60 SCL Unshieided [ 1 62E+02 3 80E+01
38 STEELA19S 1142002 11117 1 1.84E+02 o] SCL Shweided 18] 1 84E+02
39 STEELAISU 1114/2002  11:18 1 2.09E+02 60 SCL Unsheeided B 1 78E+02 6 OOE+00
40 STEELA20S 11142002 1118 1 1.94E+02 60 SsCL Shelged | B 1 94E 02
\ it STEELAZOY 1411472002 11:20 1 2.30E+02 60 scL Unshieided _{p T99E+02 | -500E+00
|~ 42 STEELA21S 1WA2002 1122 1 2.10E+02 60 SCL Sheeided | p 210E+02
43 STEELA21U 11142002 1123 1 1.93E+02 60 SCL Unshekded p 1 62E+02 4 80E+01
4“ STEELAZ2S 117342002 11:24 1 2.05E+02 60 sCL Sheided | B} 2 05E«02
45 STEELA22U 1194/2002  11:25 1 1.91E+02 60 SCL Unshmided p 1 60E+02 4 50E+01
46 STEELA23S 117142002 11:26 1 1.77E+02 60 SCL Shieided [P 177E+02
47 STEELAZ3U 1171472002 11:27 1 1.88E+02 60 SCL Unshieided B 1 67E+02 1 O0E+01
48 STEELA24S 1142002 1128 1 1.88E+02 60 sCL Shielded | B! 1 BBE+02
49 STEELA24U 11/1472002  11:30 1 2.44E+02 60 SCL Unshieided B 2 13E+02 -2 S0E+01
%0 STEELQC11S 1171472002 11:33 1 2.13E+02 60 SCL Shielded 8] 2 13E+02
51 STEELQC11U 111472002 11:34 1 2 10E+02 60 SCL Unshieided p 1 79E+02 3 40E+01
52 STEELQC19S 111420C2 11:36 1 1.80E+02 60 SCL Shieided | 8] 1 80E+02 :
53 STEELQC 19U 1142002 11:37 1 1.99E+02 60 SCL Unshieided 1] 1 6BE+02 41 20E+01
58 STEELB1S 1171472002 13.09 1 2.25E+02 60 SCL Shieiged | B 2 25E+02 '
89 STEELB1U 1171472002 1310 — 1 1.94E+02 60 SCL Unshisided [ 1 63E+02 6 20E+01
60 STEELB2S 11142002 13:12 1 1.785+02 60 scL Sheided 5 1 7BE+02
61 STEELB2UY 11/14/2002  13:13 1 2.50E+02 60 SCL Unshieided ) - 2 19€+02 -4 10E+01
62 STEELBIS 111472002 1314 1 2Q03E+02 60 scL Shelded 16 2 03E+Q2
63 STEELB3U 1171472002 13:15 1 211E+02 60 SCL Unshielded p 9 BOE+02 2 J0E+01
64 STEELB4S 11142002 13117 1 203E+02 60 SCL Shelged | B] 2 03E+02 :
65 STEELBAU 1171472002 13:18 1 1.78E+02 60 SCL Unshieided B 1 47E+02 5 60E+01
66 STEELBSS 111472002 13:19 1 2.2E+02 60 sCL Shmeided | 81 2 32E+02
67 STEELBSU 1171472002 13:20 1 2.08E+02 60 SCL Unshieided p . 1.77E+02 5 S0E+01
68 STEELB6S 111142002 1322 1 222E402 60 SCL Sheidedt | B! 2 22€+02 .
69 STEELB6U 11142002 1323 1 2.22E+02 60 SCL Unshielded [J 1.91E+02 3 10E+01
70 STEEL87S 111142002 13.24 1 221E+02 60 SsCL Shieided I 221E+02
7" STEELB7U 1111472002 13:25 1 2.18E+02 60 SCL Unshielded p - - 1 B7E-O2 3 40€+01
2 STEELB8S 111472002 13:.26 1 2.18E+02 60 SCL Shieided 0] 2 18E+02
73 STEELBSU 1111472002 13:28 1 2.15E+02 60 SCL Unshmeided P . - 1 BAE+D2 3 AQE+O1
74 STEELBIS 11472002 13.29 1 1.90E+02 60 SCL Shieided | 8] 1 90E+02 : R
75 STEELBSU 11142002 13:30 1 2.17E+02 60 SCL Unshmeided p et 1 B6E*02 4 00E+00
76 STEELB10S NNG2002  13:43 1 245E+02 60 SCL Shielded 1B 2 45E+02 NERSSSSNRETE U
77 STEELB1OU 1142002 1342 1 2.32€+02 60 SCL Unshmided [ L 2 01E+02 4 40€+01
78 STEELQCBSS 1MN4002 1344 1 1.81E+02 60 SCL Shieided 18] 181E+02 L
79 STEELQCBSU 1114/2002 1345 1 2 13E+02 60 SCL Unshieided g - - 1 B2E+02 -1.00E+00
Minii £ 1.55E+02 1.38E+02 «A.10E+01
Maxi; = 2.45E+02 2.19E+02 6.70E+01
Mean = 2.00E+02 1.80E+02 4.99E+01
— Sioms= 81E+D1 1.7TE+01 2.65E+0
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. EFI00-03-02/ 25 o~ 38
CV Exterior Steel Shell (Below Grade) Variability Measurements
[CvaicVs  Instrument 80500 BLB7173 Time Defector Counts Count Time (sec) Mode Designator FSS-291 BHB
Steel CF(cpm) = [7]
Shielded Unshielded NET cpm
2 CV-5558 9/9/2003 8:37 1 1.85E+02 60 SCL Shielded B 1.85E+02 N .
] CVv-55UB 9/9/2003 8:39 1 1.84E+402 60 SCL Unshiekded {p 1.84E+02 | 1.00E+Q0
4 Cv-4 58 9/9/2003 8:44 1 1.53E+02 60 SCL Shielded 1B 1.53E+02 o
5 Cv-45U 9/9/2003 8:.46 1 1.41E+02 60 SCL Unshielded [B 1.41E+02 | 1.20E+01
[ CV45ST 9/9/2003 9:00 1 1.66E+02 60 SCL  Shielded 1B 1.66E+02
7 Cv45UT 9/9/2003 9:.01 1 1.57E+02 60 SCL Unshielded B 1.57E+02 | 9.00E+00
8 CVv-47S 9/9/2003 9:.05 1 1.63E+02 60 SCL  Shielded 6] 1.63€+02
9 CV-47U 9/9/2003 9:.06 1 1.75E+02 60 SCL Unshielded | 1.75£+02 }-1.20E+01
10 CV-4 9S 9/9/2003 9.08 1 1.67E+02 60 SCL  Shielded 1.67E+02 )
11 Cv-4 SU 9/9/2003 9:10 1 1.70E+02 60 SCL Unshielded % 1.70E+02 |-3.00E+00
12 CVv-4 118 9/9/2003 9:12 1 1.82E+02 60 SCL Shielded % 1.82E+02
13 cv4 11U 9/9/2003 9:13 1 1.71E+02 60 SCL Unshielded [p 1.71E+02 | 1.10E+01
14 Cv-4 138 9/9/2003 9:15 1 1.72E+02 60 SCL Shielded _p_ 1.72E+02
15 Cv-4 13U 9/9/2003 9:17 1 1.71E+402 60 SCL Unshielded [ B 1.71E+02 | 1.00E+00
16 Cv-4 158 9/9/2003 9:21 1 1.58E+02 60 SCL Shielded B 1.58E+02
17 Cv-4 15U 9/9/2003 9:23 1 1.75E+02 60 SCL Unshielded |8 1.75E+02 |-1.70E+01
18 Ccv-4 178 9/9/2003 10:.02 1 1.58E+02 60 SCL  Shielded 1B} 1.58E+02
19 Cv-4 17U 9/9/2003 10:04 1 1.52E+02 60 SCL Unshielded {p 1.52E+02 | 6.00E+00
20 CV-5 188 9192003 10:07 1 1.57E+02 60 SCL  Shielded 1.57E+02
21 CV-5 18U 9/9/2003 10:09 1 1.70E+02 60 SCL Unshielded % 1.70E+02 |-1.30E+01
22 CV-415S T 9/9/2003 10:11 1 1.73E+02 60 SCL Shielded 1.73E+02
23 CV-419U T 91972003 10:12 1 1.55E+02 . 60 SCL Unshielded |B 1.55E+02 | 1.80E+01
24 CV-519S B 9/9/2003 10:16 1 1.83E+02 60 SCL  Shielded 1) 1.83E+02
25 CV-519U B 9/9/2003 10:17 1 1.75E+02 60 SCL Unshielded {8 1.75E+02 | 8.00E+00
26 Cv-421S 9/9/2003 10:20 1 1.70E+02 60 SCL Shielded _E‘ 1.70E+02
27 Cv-4 21U 9/9/2003 10:22 1 1.67E402 60 SCL Unshielded | 1.67E+02 | 3.00E+00
28 Cv-4 23S 9/9/2003 10:24 1 1.67E+02 60 SCL Shielded B 1.67E+02
29 CVv-4 23U 9/9/2003 10:26 1 1.64E+02 60 SCL Unshielded {8 1.64E+02 | 3.00E+0Q0
30 Cv-4 255 9/9/2003 10:29 1 1.29E+02 60 SCL Shielded 1.29E+02
31 CV-4 25U 9/9/2003 10:31 1 1.52E+02 60 SCL Unshielded |p 1.52E+02 {-2.30E+01
32 CV-4255 T 9/9/2003 10:34 1 1.30E+02 60 SCL Shielded 1B 1.30E+02
33 Cv-425UT 9/9/2003 10:35 1 1.58E+02 60 SCL Unshielded | 1.58E+02 |-2.80E+01
34 CV-5255 B 9/9/2003 10:38 1 1.75E+02 60 SCL Shielded _p_ 1.75E+02
/S CV-525U B 9/9/2003 10:40 1 1.57E+02 60 SCL Unshielded | B 1.57E+02 | 1.80E+01
36 Cv-4 285 9/9/2003 10:42 1 1.42E+02 60 SCL Shielded % 1.42E+02
37 Cv-4 28U 9/9/2003 10:45 1 1.64E+02 60 SCL Unshielded [ p 1.64E+02 |-2.20E+01
38 Cv4 328 9/9/2003 10:47 1 1.45E+02 60 SCL  Shielded 18] 1.45E+02 .
39 Cv-4 32U 9/9/2003 10:49 1 1.55E+02 60 SCL Unshielded |8 : 1.556+02 |-1.00E+01
40 CV434S T 9/9/2003 10:55 1 1.74E+02 60 SCL  Shielded _& 1.74E+02 .
41 CV-434UT 9/9/2003 10:57 1 1.73E402 60 SCL Unshielded | B 1.73E+02 | 1.00E+00
.42 CV-4 36S 9/9/2003 11:01 1 1.57E+Q2 60 SCL Shielded £ 1.57E+02 -
43 CV-4 36U 9/9/2003 11:02 1 1.47E+402 60 SCL Unshielded |8 1.47E+02 | 1.00E+01
44 CVv436ST 9/92003 11.05 1 1.80E+02 60 SCL  Shielded FE' 1.80E+02 - -
45 CVv-436UT 9/9/2003 11:.06 1 1.76E+02 60 SCL Unshielded {B : B 1.76E+02 | 4.00E+00
46 CV-536S B 9/9/2003 11:09 1 2.15E+02 60 SCL  Shielded _E 2.15E+02 . .. .
47 CV-536U B 9/972003 11:14 1 2.09E+02 60 SCL Unshielded | . 2.09E+02 | 6.00E+00
48 CvV-4 408 9/9/2003 13:01 1 1.98E+02 60 SCL  Shielded 1B 1.98E+02 - -
49 Cv-4 40U 9/9/2003 13.08 1 1.94E+02 60 SCL Unshielded | N 1.94E+02 | 4.00E+00
50 CV440ST 9/9/2003 13.05 1 1.84E+02 60 SCL  Shielded B 1.84E+02 . S :
51 CV-440UT 9/9/2003 13.07 1 2.11E+02 60 SCL Unshiekled {8 o 2.11E+02 }-2.70E+01
52 CV-540S B 9/9/2003 13:10 1 2.14E+02 60 SCL  Shielded _p_ 2.14E+02 . o -
53 CV-5 40U B 9/9/2003 13:11 1 2.07E+02 60 SCL Unshielded [B 2.07E+02 | 7.00E+00
Minimum = 1.29E+02 1.41E+02 |-2.80E+01
Maximum = 2,15E+02 2.11E+02 | 1.80E+01
Mean=| 1.69E+02 1.70E+02_| -1.27E+00)
Sigma = 2.13E+01 1.84E+01 | 1.35E+01

ATTACHMENT___F
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\__N Survey Unit Inspection in Support of FSS Design

1

-~
h
Ry,

227

Uit

i

Sogvey A,
e ) _ .
Survey Unit Inspector (print/sign) | S uz i l %\\ _A[& Date ‘7//5'/o 33
t\n/éurvey Designer (print/sign) 3 ‘BQOSE'\B /‘3 LR — Date | 9 ln l 03

o

£Fow-o03-02l Beo ) 38

Number
Saxton Nuclear Experimental Corporation
SAXTON NUCLEAR Facility Policy and Procedure Manual E900-IMP-4520.06
Title Revision No.

EXHIBIT 1
Survey Unit Inspection Check Sheet

O

7/ SECTION 1 SURVEY UNI INSPECTION DESCRITION. -

- ot
ram

Survey Unit # [AY H *} Survey Unit Location |cV EX Ter VAL S'Le,\\ , Tof rzwa.-lv N‘H ot

| 130 | Inspection Team Members Sduslin/

T FSECTION 2 SURVEY UNITINSPECTION'SCOPE . /£ 7.2

Inspection Requirements (Check the appropriate Yes/No answer.)

1. Have sufficient surveys (i.e., @st_remediation, characterization, etc.) been obtained for the survey unit?

2. Do the surveys (from Question 1) demonstrate that the survey unit will most likely pass the FSS?

3. s the physical work (i.e., remediation & housekeeping) in or around the survey unit complete?

4, Have all tools, non-permanent equipment, and material not needed to perform the FSS been removed?

5. Are the survey surfaces relatively free of loose debris (i.e., dirt, concrete dust, metal filings, etc.)?

6. Are the survey surfaces relatively free of liquids (i.e.. water, moisture, oil, etc.)? )

/7. Are the survey surfaces free of all paint, which has the potential to shield radiation?

8. Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.)

9. Have the Surface Measurement Test Areas (SMTA) data been collected? (Refer to Exnibit 2 for instructions.)

10. Are the survey surfaces easily accessible? (No scaffolding, high reach, etc. is needed to perform the FSS)

11. Is lighting adequate to perform the FSS?

12. ls the area industrially safe to perform the FSS? (Evaluate potential fall & trip hazards, confined spaces, etc.)

13. Have photographs been taken showing the overall condition of the area?

14. Have all unsatisfactory conditions been resolved?

N NAMNAYAATAIAA

sheets as necessary.

NOTE: If a "No" answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions through the
responsible site department, as applicable. Document actions taken and/or justifications in the "“Comments” section below. Attach additional

Comments: -

LaoDers et Sty wi\ 8o \'Zc,Qu\\‘Ln.( o A Ess Jte

N

6
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EJW-03-02
Number .
Saxton Nuclear Experimenta! Corporation
SAXTON NUCLEAR Facility Policy and Procedure Manual E900-IMP-4520.06
:""_’:s Title Revision No.
\_// Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 3
Surface Measurement Test Area (SMTA) Data Sheet
[BEEEEAeHE e Frd e . SECTION1-DESCRIPTION' 07 .0
SMTA Number | SMTA - C U4 4 00| Survey Unit Number | (V4 -
I4
SMTA Location | CVE¥TRR Shel\ | ABeyes” 902.¢ T coHolD
Survey Unit Inspector | —=R{ugln/ Date | 9 /I S’/O} Time "3(:
R """ SECTION 2 - CALIPER INFORMATION & PERSONNEL INVOLVED "~ .
Caliper Manufacturer | Midoicko (oad Caliper Model Number | <D-¢/l-¢ ¢
Caliper Serial Number 076338 "IJ Calibration Due Date (as applicable) l_q}p}
Rad Con Technician T A Date MA- Time Ml
Survey Unit Inspector Approval -‘3'0\_;.5[\,\/} 5‘\\\% Date FI/'J";[’_,‘, /i 5/05
LI . SECTION 3 - MEASUREMENT RESULTS s
SMTA Grid Map & Measurement Results in Units of mm
(Insert Results in White Blocks Below) Comments
5 kit e oral BNECI LD 25 3 SULRICE Cougphressot 4he Sy
* 0~7/ o‘\ O'\ \‘v\ O‘\ l'g \S "-\.—p
e fe— 2 . (ALl gp tle suey
ey B Bk 200 28 32 TTumd
k/ [SY-SabRN XN B RN AR . (UL{'{"OU‘14 A[\)D u -Li_ ZA_
~os | oA o] oo |0 S }-00
e e e et m—— Ale Tl ot some 79 Alys
NSUaciN BRI KINE L ERE RSN BTN R Dy o2 «*LQ
O\ Jou o | 23 | oo | ot svevet ool whea SuprenT
YL e ] 22 28 | 34, Stee| wws Rem.oved $asm Hecodell.
O\ oo o |ed Yo | 0.0
AR SRR L IR SR T A R < BRI S 35
001 00 |o Jon Jo| oo
ekl ls1e 4 24 T30 | casl
7. ool ] 60 ] 09 o
Average Measurement 0.1 mm

Additional Measurements Required

¢V Yy-1-00 24

)

cvU-l-oo\a 7.qw(|/2",<3~)
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. ) Numgq - 03-03(
Saxton Nuclear Experimental Corporation
SAXTON NUCLEAR Facility Policy and Procedure Manual ES00-IMP-4520.06
Title Revision No.
_Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 1
Survey Unit Inspection Check Sheet

'SECTION 1 - SURVEY UNIT INSPECTION BESCRIPION,

yurey = oyt "o
By
D e v L L
PN ;54-3"!'.67‘.:&.:‘-.-.1-

Survey Unit# | ¢y g-| Survey Unit Location | <y gpder il shell @educou Rivg.5

Date q[()’[o} Time | [pyS~ | Inspection Team Members sk

i:SECTION 2 - SURVEY UNIT INSPECTION SCOPE. | =7 ™

Inspection Requirements (Check the appropriate Yes/No answer.)

1. Have sufficient surveys (i.e., past remediation, characterization, etc.) been obtained for the survey unit?

- -

2. Do the surveys (from Question 1) demonstrate that the survey unit will most likely pass the FSS?

3. s the physical work (i.e., remediation & hcusekeeping) in or around the survey unit complete?

4. Have all tools, non-permanent equipment, and material not needed to perform the FSS been removed?

5. Are the survey surfaces relatively free of loose debris (i.e., dirt, concrete dust, metal! filings, etc.)?

6. Are the survey surfaces relatively free of liquids (i.e., water, moisture, oil, etc.)?

/7. Are the survey surfaces free of all paint, which has the potentia! to shield radiation?

8. Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.)

9. Have the Surface Measurement Test Areas (SMTA) data been collected? (Refer to Exhibit 2 for instructions.)

10. Are the survey surfaces easily accessible? (No scaffolding, high reach, etc. is needed to perform the FSS)

11. Is lighting adequate to perform the FSS?

12. Is the area industrially safe to perform the FSS? (Evaluate potential fall & trip hazards, confined spaces, etc.)

13. Have photographs been taken showing the overall condition of the area?

NN EERERERERRERE

14. Have all unsatisfactory conditions been reSoived? -

NOTE: If a "No" answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions through the
responsible site department, as applicable. Document actions taken andfor justifications in the "Comments” section below. Attach additional
sheets as necessary.

Comments: .

[ P / ¥l /.
Survey Unit Inspector (print/sign) ﬂ-\;sY.wv / %\J_ﬁ,— Date 7/15/8

Qurvey Designer (print/sign) 33 QOSEE\ / 35’“‘"‘3/’ Date |9 h-l l 03

: |
ATTACHMENT_8__- 2
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E9w-03-02{
s Number
P : Saxton Nuclear Experimental Corporation
4 SAXTON NUCLEAR Facility Policy and Procedure Manual E900-IMP-4520.06
T;’, Title Revision No.
ML/ Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 3
Surface Measurement Test Area (SMTA) Data Sheet
T IO TR S SECTION 1-DESCRIPTION: = ~-7" .+ " 1
SMTA Number SMTA (\}6 -1-00\ Survey Unit Number CV b -}
SMTA Location | CV E+4Ter\0 Shel\ ARes , Betwee soflorT (LwgS
Survey Unit Inspector | "3 bugliln/ Date |q hs/o} Time | to4S™
RN T SECTION 2 - CALIPER INFORMATION & PERSONNEL INVOLVED % . ‘
Caliper Manufacturer midud oxo cof Caliper Model Number | € D-(7 ¢S
Caliper Serial Number | 07,3943 Calibration Due Date (as applicable) { o [_0 3
Rad Con Technician T A . Date A Time | A%
Survey UmtlnspectorApproval ~Ducie W j%‘@,k/ ' Date | g4 /r{/o;
'.“;,T_,f A SECTION 3 - MEASUREMENT RESULTS S
SMTA G Hap £ WessarmertEeste Ul of
i s S A BAE e (V6_1-0024 40D (VUG-10tA Afe Tmcpe
; o0-( D 0 0-9 | 0.0 S'a‘{ -\ of Sorc. 9o AR S Lol le
W N R BT B I S Cormmgioder of soppont Ste |
03 Jol-| 0|00 |0 |00 Wwis cod from Jlegell.
et ] IR Pty B TRcs RUISTEMAN IS A RUE-F TN
o3 oo oo oo oo |oe The SMTY solthct Louglmess
BTG e ) 22 28 ) 34" VS ATAYC oF Ale Sulver oud
0O 0.0 04 o9 0.0 (0.0
o e i B e B
0102 | 0.0 | 00 Jo0 |00
T RECE EETON NPT B T
0.0 00 |o | 86 00 [I.€
Average Measurement 0.5 mm
Additional Measurements Required -
Wé-leoot A -SCMI“\ (VS n ")
Qe-l voax 39w (V2"
evg-l-cpas A8 (k37
cve-l-oons 66w (V¥ )
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Number FRY OS5 -02f
Saxton Nuclear Experimental Corporation
SAXTON NUCLEAR Facility Policy and Procedure Manual E900-IMP-4520.06
Title Revision No.
Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 1

Survey Unit Inspection Check Sheet

e, g e s PYNLE e e
SECTTRIR

! SECTION 1 - SURVEY UNIT INSPECTION BESCRIFTION  ; 1

[y ?( """"\-"ii‘Si_"' et

23 4"“"‘?”"‘" g
RnSedn

R PN LG SRS SU R
Survey Unit# | ¢V S—o00 | Survey Unit Location | ¢y ExTegNAL S"N,“ : @{)ow Loves? Emg_
Date |9 l[S /0} Time | 9% 20 | Inspection Team Members fg’bgé(\ nt

R

7SECTION 2 SURVEY, UNIT,INSPECTION SCOPE

T

Inspection Requirements (Check the appropriate Yes/No answer.) Yes | No ] N/A

1. Have sufficient surveys (i.e., post remediation, characterization, etc.) been cbtained for the survey unit?

——

2. Do the surveys (from Question 1) demonstrate that the survey unit will most likely pass the FSS?

3. Is the physical work (i.e., remediation & housekeeping) in or around the survey unit complete?

4. Have all tools, non-permanent equipment, and material not needed to perform the FSS been removed?

5. Are the survey surfaces relatively free of loose debris (i.e., dift, concrete dust, metal filings, etc.)?

6. Are the survey surfaces relatively free of liquids (i.e., water, moisture, oil, etc.)?

7. Are the survey surfaces free of all paint, which has the potential to shield radiation?

B. Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.)

9. Have the Surface Measurement Test Areas (SMTA) data been collected? (Refer to Exhibit 2 for instructions.)

10. Are the survey surfaces easily accessible? (No scaffolding, high reach, etc. is needed to perform the FSS)

11. Is lighting adequate to perform the FSS?

12. Is the area industrially safe to perform the FSS? (Evaluate potential fall & trip hazards, confined spaces, etc.)

13. Have photographs been taken showing the overall condition of the area?

NAYAYANAYAVAYANANEANAYA VANAN

14. Have all unsatisfactory conditions been reséived?

NOTE: It a "No" answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions through the
responsible site department, as applicable. Document actions taken and/or justifications in the "Comments” section below. Attach additional
sheets as necessary.

Comments: <

g \ ,
Survey Unit inspector (print/sign) PRI 4T / %@[___ Date 0{/(5’75

'\/.éurvey Designer (print/sign) | 8 Beoser /B P Date | & l!?‘bg
u -

6
ATTACHMENT._ 8 -5
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S0 ~o3-0Z)
v, Number
v Saxton Nuclear Experimental Corporation
SAXTON NUCLEAR Facility Policy and Procedure Manual E900-IMP-4520.06
':.T’ Title Revision No.
\_/' Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 3
Surface Measurement Test Area (SMTA) Data Sheet
ERMIBGEL L T 0 SECTION 1 - DESCRIPTION ~ 7 - i’ = o0 0 0
SMTA Number | SMTA-  CV S-00 | Survey Unit Number Vs
SMTA Location | (v €+ TERIor Wil Bélav (l4ss| aRed @ 797, o
Survey Unit Inspector SAUSK i Date | q hslo3 Time | O&%
ERUEIRIF- T - SECTION 2 - CALIPER INFORMATION & PERSONNEL INVOLVED & *
Caliper Manufacturer | MYuto® CorP.

I Caliper Model Number | <3y _g" €5 + 7—/5'0}

Caliper Serial Number | 07 ¢ 2% 91 Calibration Due Date (as applicable) IO[}
Rad Con Technician T oMl Date My Time |
Survey Umt Inspector Approval "‘l)us)éiw/ \P‘\\gé__ Date | T/i5 />3
e N L SECTION 3 - MEASUREMENT RESULTS '
G;'ﬁ,iiipaimzim:*Ssz:';z':,:vs’;fs of
. EEGT RN Bl ST BRI B3 25 3 M SuLcé \ewa‘/)NSj 15
0.0 O-I 0.7 0. 0-] 0.0 T Aol of gugver UM\,
\ oMyl T 44 200 c28 ) 32
~ 9ol 00 ol ol |e 0.
vt Bea B ERSTRS] REFIENE IS AR TR
0.0 o.z 0.\ 0.6 | 0.0} 0.}
ML 005 16 ) 22 28 | 34
6.1 \ o.) 00| o.0] ol
iﬁ'sjé .’?,,:1,1.3- crar o232 © 355
ol oo |o-2]|00 0.0} 0]
o2 g MEDPRCE T INRT BN T Eot I 36

~.i:="'~
0.6 0.6 |po |01 ] 2.0 0|

Average Measurement 0.\ mm

-

_ Additional Measurements Required
(NG-00lA 6.5my Thes ¢ Two ADRFIOMAL M 45oRLMer/TS Ale
VS 0028 103my § TYPicst of A Lot 67 aRas (- 13 ') where

Supfott STeel wihs Romtoved fron The shel)
IV TV gurrey o,

Y
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U 1/ Site Report
Site Summary o L
Site Name: Exterior of SNEC CV Shell
Planner(s): BHB
Contaminant Summary e L )
NOTE: Surface soil DCGLw units are pCi/g.
Building surface DCGLw units are dpm/100 cm?.
Screening
Contaminant _ Type . DCGLw __ValueUsed? =~ Area(m’)  AreaFactor
Gross Activity Building Surface 8,000 No 36 1
25 1.2
16 1.5
9 2
7 2.2
4 3.4
1 10.1
0.5 10.1
14
il

-/

COMPASS v1.0.0 9/1612003 Page 1
ATTACHMENT. .
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AREA FACTOR

C C

Co-60 Area Factor Graph
AF = 0.86694 + Afel(x-x0ltt L g2 gl-{x-xo)i12

Data: Data1_AF

Model: ExpDecay2

Chi*2 = 0.00026

yo 0.86694 +0.04229
x0 0 +0

A1 14.30323 10.10856
t1 1.45612 +0.04026
A2 2.19826 +0.10111
t2 13.00463 +1.22185

i LI | ! I ! 1 ¢ | ! I ! | 1 | ! |
0 5 10 15 20 25 30 35 40
|
. 2
AREA InNmM

/20-50 -004="
8 ¥ 4&
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Co-60 Area Factor Estimator

Y0= 0.86694
X0= 0
A1= 14.30323
t1= 1.45612
A2= 2.19826
t2= 13.00463
AREA (m*2) Area Factor
X= 717 7 2.2

/20-£O0 -h=
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ey . SNEC CALCULATION COVER SHEET

CALCULATION DESCRIPTION

_Calculation Number Revision Number Effective Date Page Number
E900-03-022 0 g /;; A /; 2 1 of 3Z-
Subject

CV Yard Soil - Survey Design to EI 803’

Question 1 - Is this calculation defined as “In QA Scope™? Referto definition3.5. Yes [d No [0
Question 2 - Is this calculation defined as a “Design Calculation®? Refer to definitions 3.2and 3.3. Yes X No [

Question 3 - Does the calculation have the potential to affect an SSC as described in the USAR? Yes [ No X

NOTES: If a “Yes" answer is obtained for Question 1, the calculation must meet the requirements of the SNEC Facility Decommissioning Quality
Assurance Plan. If a “Yes" answer is obtained for Question 2, the Calculation Originator's immediate supervisor should not review the
calculation as the Technical Reviewer. If a “YES" answer is obtained for Question 3, SNEC Management approval is required to implement the
calculation. Calculations that do not have the potential to affect SSC’s may be implemented by the TR.

DESCRIPTION OF REVISION

APPROVAL SIGNATURES
Calculation Originator B. Brosey/ R 3W— Date | o \ 26 \03

s B

Technical Reviewer P. Donnachie/ ,% M/K’ Date | § /2 l/)z
{
Additional Review A. Paynter/ \X\ \Xb.__l Date | Q l 0 / o3
=

4ditional Review Date

SNEC Management Approval Date




FPestEpengy | SNEC CALCULATION SHEET

Calculation Number Revision Number Page Number
. E900-03-022 0 Page20of 22
k,fSubjed '

CV Yard Soil - Survey Design to El 803’

1.0 PURPOSE

1.1

1.2

The purpose of this calculation is to develop a survey design for one (1) CV Yard area soil
survey unit. This is a below grade Class 1 open land area that is adjacent to the SNEC CV
structure. It extends upward from about the 796’ El (at the base of the exposed portion of
the SNEC CV) to the 803’ El. This survey unit is bounded on the South side by “wing walls”
that have been added to isolate this survey unit from the remaining section of the CV
Tunnel structure. This area has been aggressively decontaminated by SNEC personnel
using methods described in Section 4.6 of this calculation. This survey unit is designated
OL1-1 and is a part of the larger survey unit designated OL1. This survey unit is shown on
Attachment 1-1 and 1-2.

The total area for this Class 1 survey unit is ~350 square meters. This area estimate is an
assessment of the exposed and sloped area within site grid markers AX-130, AX-128, AX-
127, AY-130, AY-129, AY-128, AY-127, AZ-130, AZ-129, AZ-128 and AZ-127, up to the
~803' El (see Attachment 2-1).

2.0 SUMMARY OF RESULTS

-/

2.1

The following information should be used to develop a survey request for this survey

design:

2.1.1 Scanning shall be performed using a 2” diameter by 2” long Nal detector with a
Cs-137 window setting. The window will be ~100 keV wide and will straddle the Cs-
137 662 keV full energy peak width (see Attachment 3-1).

2.1.2 The instrument conversion factor/efficiency shall be no less than the value reported
in Attachment 3-1 (~221 com/uR/h).

2.1.3 The scan speed is set at a maximum of 25 cm/sec. Scan coverage is set at 100%
for this Class 1 survey unit. The distance from the surface being scanned should
be no more than 4” IAW the MicroShield model used to develop this MDCscan (see
Attachment 4-1). Use a serpentine scan pattern,

2.1.4 Background has been measured in the area and on similar background materiais.
Background ranges from about 100 cpm to approximately 400 cpm (see Reference
3.1). If a net count rate of greater than 200 cpm (~3.7 pCilg — see Attachment 5-1
and 5-2) is encountered during the scanning process, stop and locate the
boundary of the elevated area. Mark the elevated area with stakes or another
appropriate marking method. Sample the elevated areas(s) IAW SNEC procedure

ES00-IMP-4520.04 (Reference 3-2).
NOTE: This survey design must be revised if it is _shown that the true

background count rate (from natural occuring materials) is qreater than ~550
counts per minute.
2.1.5 Sampling points are to be clearly marked, identified and documented.

2.1.6 All survey personnel shall be trained to_identify 200 (~3.7 pCi/qg) ncpom above
. background based on audible and instrument readout indicators.

2.1.7 Other_ instruments of the type specified in Section 2.1.1 above may be used
during the FSS but they must demonstrate an efficiency at or above the value .
listed in Section 2.1.2 (~221 cpm/uR/h).




- % ' SNEC CALCULATION SHEET

Calculation Number Revision Number Page Number
\, ; E900-03-022 0 Page 3 of 2 Z-
(Subject

CV Yard Soil - Survey Design to EI 803’

2.1.8 Samples taken during the scanning phase should be assayed and reviewed by
the survey design team before laying out the random start systematic grid
sampling points.

2.1.9 If remediation actions are taken as a result of this survey effort, this survey design
must be revised or re-written entirely (see also 2.1.8 above).

2.1.10 The minimum number of sampling points indicated for this survey unit by the
Compass (Reference 3.3) computer program is 23. VSP (Reference 3.4) adds
additional sampling points in cases where the diagram is odd shaped (edge effect)
and/or because of the selected location of the random starting point on the drawing
or diagram. Additionally, bounded area size dictates sampling point spacing which
may also influence the number of survey points allowed. Since this survey unit is
sharply sloped exhibiting a rough surface texture, five (6) additional sampling points
have been added to this design to counter difficulties in identifying sample point
locations. Therefore, for this design, the number of sampling pomts is 28 (see
Attachment 6-1 to 6-3 and 64 to 6-9).

2.1.11 The starting point for physically locating sample points in the excavation area is
based on key measurement points 1 to 5, 11 & 10, which are dimensioned from
the CV wall at the back of selected rock anchor bolt positions. Rock anchor bolts are

\_/ systematically spaced around the CV (1 to 40). All key measurement point locations
are marked on Attachment 6-4 through 6-9. Once the key points are located in the
survey unit, a standard triangular grid system can be laid out over the sloped survey
area. Distances should be measured over the contour of the survey unit.

2.1.12 Some starting points may need to be re-adjusted to accommodate obstructions
within the survey unit. Contact the SR coordinator to report any difficulties
encountered when laying out the systematic qrid sampling locations.

2.1.13 When an obstruction is encountered during the random start systematic sampling
phase that will not allow collection of a sample, contact the_ cognizant SR
coordinator for permission to delete the survey point. Document the reason for
the deletion. Note that (§) sample points may be deleted without reducing survey

design effectiveness.
2.1.14 The effective DCGLw for sampling work is 4.5 pCi/q (Cs-137).

3.0 REFERENCES

3.1 SNEC Calculation No. E900-03-018, “Optimize Window and Threshold Settings for the
Detection of Cs-137 Using the Ludlum 2350-1 and a 44/10 Nal Detector”, 8/7/03.

3.2 SNEC procedure E900-IMP-4520.04, “Survey Methodology to Support SNEC License
Termination™.

3.3 Compass Computer Program, Version 1.0.0, Oak Ridge Institute for Science and

u Education.

3.4 Visual Sample Plan, Version 2.0 (or greater), Copyright 2002, Battelle Memorial Institute.
3.5 Plan SNEC Facility License Termination Plan.
3.6 SNEC Procedure E900-IMP-4500.59, “Final Site Survey Planning and DQA".
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3.7

3.8
3.9
3.10
3.1
3.12

3.13
3.14

Westinghouse Electric Corporation, Gilbert Associates, Inc., Drawing No. D-37798, Saxton
Reactor Project, “Containment Vessel Penetration Access”, 7/21/60.

GPU Nuclear, SNEC Facility, “Containment Vessel Survey”, SNECRM-019, Rev 1, 1/18/02.
SNEC Facility Historical Site Assessment, Rev 0, March, 2000.

1994 Saxton Soil Remediation Project Report, GPU Nuclear Inc., May 11, 1995.

SNEC procedure ES00-IMP-4520.06, “Survey Unit Inspection in Support of FSS Design”.

NUREG-1575, “Multi-Agency Radiation Survey and Site Investigation Manual”, August,
2000.

Microsoft Excel 97, Microsoft Corporation Inc., SR-2, 1985-1997.
SNEC Calculation No. E900-03-012, Effective DCGL Worksheet Verification.

4.0 ASSUMPTIONS AND BASIC DATA

\/

4.1

4.2

4.3

4.4

4.5

4.6

The Compass computer program is used to calculate the required number of random start
systematic samples to be taken in the survey unit (Reference 3.3)

The MARSSIM Sign Test will be applicable for this survey design. No background
subtraction will be performed under this criteria.

The number of points chosen by Compass are located on the survey map for the survey
unit by the Visual Sample Plan (VSP) computer code (Reference 3.4).

VSP is used to plot random start systematically spaced sampling points. The coordinates of
the survey points are provided for each survey unit referenced to an existing survey area
landmark (key point measurement location). Because of edge effects and a desire to error
on the conservative side, additional measurement points have been forced by increasing
the MARSSIM overage above the required 20%.

Reference 3.5 and 3.6 was used as guidance during the survey design development
phase.

The construction/assembly drawings used to determine the original physical extent of these
areas are listed as Reference 3.7 and 3.8.

Remediation History

A review of survey request data pertaining to this open land area adjacent to the CV shell
was conducted in support of this survey design. Analysis of soil samples taken after
remediation of the area (from SR-0019), shows that the region between anchor bolt number
5 and proceeding clockwise to anchor bolt number 40 (below the 803’ elevation), has been
reduced to an average of 0.82 pCi/g (Cs-137) with a maximum value of 4.5 pCi/g (see
Attachment 7-1). Other subsurface sample data collected in conjunction with installation of
the anchor bolts, grout curtain, and various wells within this area were also reviewed. These
data are compiled and summarized in SR-0029. The highest activity of this sample group
was 1.46 pCil/g for Cs-137. Earlier remediation history in this area is reported in the SNEC
facility Historical Site Assessment document (Reference 3-9) and the 1994 Sail
Remediation Project Report (Reference 3-10).
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4.7

Remediation of the area under the MHB (south of the wing wall installations) between
anchor bolt No. 40 and No. 5, will be completed after removal of the exposed section of the
CV shell structure.

This survey design uses Cs-137 as a surrogate to bound the average concentration for all
SNEC facility related radionuclides in the survey unit. The effective DCGLw is just the
permitted Cs-137 concentration (6.6 pCi/g) lowered to compensate for the presence (or
potential presence) of other SNEC related radionuclides. In addition, an administrative limit
has been set that further lowers the permissible Cs-137 concentration to an effective
DCGLw for this radionuclide. The sample data base used to determine the effective
radionuclide mix for the CV Yard area has been drawn from previous samples that were
assayed at off-site laboratories. This list is shown as Attachment 8-1 and 8-2, and includes
over ninety (90) analysis results. Review of the data points out that several radionuclides
have not been positively identified at any concentration. These radionuclides have been
removed from the data set and will not be considered further. Radionuclides removed
include Pu-241, C-14, Ni-63 and Eu-152.

Inspection of the data also shows that Cs-137 is by far the predominant radioactive
contaminant found in this area. Sr-90 on the other hand, was positively identified in only two
(2) samples out of forty five (45) analysis. H-3 was identified as a positive contaminant in
seven (7) samples out of 31 analysis. Positively identified TRU concentrations were few as
well (12 out of 155 analyses), and were at or near minimum detectable concentration limits.

Remediation has further impacted the radionuclide concentration levels in this area.
Remediation efforts have been shown to be effective in lowering the average concentration
of Cs-137 in this survey unit to less than 4.5 pCi/g (see Attachment 7-1). Therefore, the
impact of remediation must be considered in determining the effective Cs-137 DCGLw
surrogate value. Remediation of this survey unit was completed by about July of 2001.
Therefore, samples collected prior to this date have been disqualified in the final listing
which was decayed to September 20", 2003, and is shown as Attachment 9-1. In all,
about twenty five sample results were used to determine the best representative sample
mix for the OL1-1 survey unit.

The SNEC License Termination Plan (LTP) (Reference 3.5) allows the use of a 2 sigma
plus the mean treatment when combining muiltiple sample results to form an effective
concentration mix. This approach was used to determine the effective volumetric DCGLw

for the SNEC CV yard area.

The decayed “2 sigma plus the mean™ sample result was then used as input to the
spreadsheet titled “Effective DCGL Calculator for Cs-137" (Reference 3-14) to determine
the effective volumetric DCGLw value for OL1-1. This spreadsheet calculates a volumetric
DCGLw of 6 pCilg (Cs-137) (see Attachment 10-1). As stated previously, a further
correction to the volumetric DCGLw is necessary to accommodate the site administrative
limit of 75%. The administrative limit address de-listed radionuclides IAW the site dose
mode! and provides a conservative buffer for site management. The resulting effective
volumetric DCGLw value is then 4.5 pCi/q (Cs-137).

The Nal scan MDC calculation is determined based on a 25 cm/sec scan rate, a 1.38 index
of sensitivity (95% correct detection probability and 60% false positive) and a detector
sensitivity of 221 cpm/uR/h for Cs-137. Additionally, the detection system incorporates a
Cs-137 window that lowers sensitivity to background in the survey unit. The resulting range
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4.9

4.10

4.1
4.12

4.13

\_/ 414

4.15
4.16

of background values that will be from about 10(5 cpm to ~400 cpm. The resulting MDCscan
is ~3.7 pCi/g (see Attachment 5-1 and 5-2). This value is based on the higher background

value of 400 cpm.

Since the scan MDC is less than the gross activity DCGLw for this survey unit, there is no
need to add additional survey points for purposes of meeting hot spot design criteria IAW
the Compass computer program (see Attachment 6-3).

The survey unit described in this survey design was inspected after remediation efforts
were shown effective. A copy of portions of the SNEC facility post-remediation inspection
report (Reference 3.11), is included as Attachment 11-1.

No special area characteristics including any additional residual radioactivity (not previously
noted during characterization) have been identified in this survey area.

The decision error for this survey design is 0.05 for the o value and 0.1 for the B value.
Special measurements including gamma-ray spectroscopy are not included in this survey
design. )

No additional sampling will be performed 1AW this survey design beyond that described
herein.

The applicable SNEC site radionuclides and their associated DCGLw values are listed on
Exhibit 1 of this calculation.

The survey design checklist is listed in Exhibit 2.

Area factors are not applicable in subsurface volumes. Therefore, the area factor input
requirement in the Compass computer program is 1 for both a 10,000 square meter area as
well as for a 1 square meter area (see Attachment 12-1).

5.0 CALCULATIONS

5.1

All calculations are performed internal to applicable computer codes or within an Excel
spreadsheet.

6.0 APPENDICES

6.1
6.2

6.3

6.4

\_/ 65

6.6
6.7

Attachment 1-1 and 1-2, are diagrams of survey unit OL1-1 adjacent to the CV shell.

Attachment 2-1, is the locations of the survey unit shown on a section of the site grid map
along with SR-0019 sample resuits from this area.

Attachment 3-1, is a copy of the calibration data from two typical Nal radiation detectors
that will be used in this survey.

Attachment 4-1, is a MicroShield model of a soil volume used to determine the exposure
rate from a 1 pCi/g Cs-137 source term.

Attachment 5-1 and 5-2, is the MDCscan calculation sheets.
Attachment 6-1 to 6-3, is the Compass output for this survey design.

Attachment 64 to 6-9, are the VSP designated random start systematic grid sample
locations.
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6.8

6.9

6.10
6.11

6.12
6.13

Attachment 7-1, is onsite analysis results for post remediation samples of the OL1-1
survey unit.

Attachment 8-1 to 8-2, is the initial off-site sample analysis results for the OL1-1 survey
area.

Attachment 9-1, is the final list of sample results decayed to September 20", 2003.

Attachment 10-1, is the “Effective DCGLw Calculator” spreadsheet file used to determine
the effective Cs-137 soil concentration for the OL1-1 area.

Attachment 11-1, is the site inspection report for OL1-1.
Attachment 12-1, is the Compass “Site Report” listing the applicable area factors.
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Exhibit 1
SNEC Facility DCGL Values ®

25 mremly Limit 4 mremly Goal
25 mrem/y Limit (All Pathways) (Drinking Water)
Radionuclide Surface Area Open Land Areas Open Land Areas
(dpm/100cm?) (Surface & Subsurface) | (Surface & Subsurface)

(pCi/g) (pCi/g)
Am-241 2.7E+01 9.9 2.3
C-14 3.7E+06 2 54
Co-60 7.1E+03 3.5 67
Cs-137 2.8E+04 6.6 397
Eu-152 1.3E+04 10.1 1440
H-3 1.2E+08 132 31.1

Ni-63 1.8E+06 747 1.9E+04
Pu-238 3.0E+01 1.8 0.41
Pu-239 2.8E+01 1.6 0.37
Pu-241 " 8.8E+02 86 19.8
\_/ Sr-90 8.7E+03 12 0.61

NOTES:

(a) While drinking water DCGLs will be used by SNEC to meet the drinking water 4 mrem/y goal, only the DCGL values that constitute
the 25 mrem/y regulatory limit will be controlied under this LTP and the NRC's approving license amendment.

(b) Listed values are from the subsurface model. These values are the most conservative values between the two models (i.e.,
surface & subsurface).
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Exhibit 2
Survey Design Checklist

Calculation No. Location Codes .
Esoo-os-oi,zf' -eyrreysrenaove OL |
Status Reviewer
ITEM REVIEW FOCUS
{Circle One) | |nitiajs & Date
q Has a survey design calculation number been assigned and is a survey design summary ‘) w
description provided? @ NIA | AN/ 6 [26/0 3
2 Are drawings/diagrams adequate for the subject area (drawings should have compass (@ N/A \~
headings)?
3 Are boundaries properly identified and is the survey area classification clearly indicated? Yes) N/A
4 Has the survey area(s) been properly divided into survey units 1AW EXHIBIT 10 ( ?es‘yN/A
S Are physical characteristics of the areaflocation or system documented? ( 5es.>\VA
6 Is a remediation effectiveness discussion included? ‘(Yf;)sllA
7 Have characterization survey and/or sampling results been converted to units that are Yes) N/A
comparable to applicable DCGL values?
8 Is survey and/or sampling data that was used for determining survey unit variance included? és), N/A
9 Is a description of the background reference areas (or materials) and their survey and/or @\ N/A
U sampling results included along with a justification for their selection? y
10 Are applicable survey and/or sampling data that was used to determine variability included? Yes,)N/A
Will the condition of the survey area have an impact on the survey design, and has the
11
_probable impact been considered in the design? N/A
Has any special area characteristic including any additional residual radioactivity (not
12 previously noted during characterization) been identified along with its impact on survey NIA
design?
13 Are all necessary supporting calculations and/or site procedures referenced or included? N/A
14 Has an effective DCGLw been identified for the survey unit(s)? es,) N/A
15 Was the appropriate DCGLenc included in the survey design calculation? N/A ]
16 Has the statistical tests that will be used to evaluate the data been identified? ﬁe@ N/A /
17 Has an elevated measurement comparison been performed (Class 1 Area)? es, /N/A
18 Has the decision error levels been identified and are the necessary justifications provided? N/A
19 Has scan instrumentation been identified along with the assigned scanning methodology? Yes) N/A
20 Has the scan rate been identified, and is the MDCscan adequate for the survey design? @N/A
24 Are special measurements e.g., in-situ gamma-ray spectroscopy required under this design, Ye @
and is the survey methodology, and evaluation methods described?
22 Is survey instrumentation calibration data included and are detection sensitivities adequate? Yes@
23 Have the assigned sample and/or measurement locations been clearly identified on a diagram os) N/A
or CAD drawing of the survey area(s) along with their coordinates? J
24 Are investigation levels and administrative limits adequate, and are any associated actions @ N/A
U ] clearly indicated? .
fced o -
25 For sample analysis, have the required MDA values been determined.? 5 R " es/ N/A dk/
26 Has any special sampling methodology been identified other than provided in Reference 6.37 Yesﬂ\l;\ ) j,’zé ,63
~—— \ LA

NOTE: a copy of this completed form or equivalent, shall be inciuded within the survey design calculation.
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Serial Number: 196022 .

?'33@. \3 5\__32.
Efco~ 03~ 022~

LUDLUM MODEL 44-10 HIGH VOLTAGE PLATEAU DATA SHEET
(Detector peaked using Cs137 #019454 5uCi button)

HIGH VOLTAGE SOURCE (10 second count)
705 34,636
706 36,264
707 37,529
708 37,718
709 38,471
710 38,124
711 37,737
712 36,616
713 N/A
714 N/A
715 ' N/A
716 N/A
Detector Parameters for Peaking
Parameter Setting Comments
Threshold (10mV/100) 612 Peaked for Cs**’ at
Window (On) 100 662keV
High Voltage 709
CPM/mR/Hr 221,206
FWHM values performed with Threshold = 642 and Window = 40
FWHM = 680-610
662 x 100% 10.6%
Detector peaked for Cs'® using Ludlum peaking procedure and threshold setting of 612
and window setting of 100 as requested by John Duskin. 2350-1 #117566 calibration due
01/22/04 used for peaking 44-10 detector.

Performed By: /‘% Date: //7{% -

N
Reviewed By: %W Date: _% ~

/8- 05
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JnDate
un Time
uration

1

: MODEL.MS5

: September 23, 2003
: 243:26 PM

: 00.00:02

- : 1LV
' _|7 ZNIWHIV.

MicroShield v5. 15-00121)
GPUNu,_ .r

Case Title: Cs-137 Sail
Description: Model for Scanning

Geometry: 8 - Cylinder Volume - End Shields

Nt

File Ref:

Date:

By:

Checked:

Source Dimensions

Height 15.24 cm 6.0in
Radius 28.0cm 11.00n
Dose Points
Al x| Y | Z
1 Ocm 25.4 cm Ocm
0.0in 10.0in 0.0in
Shields
ShieldName |  Dimension | Matetial | Density
Source 3.75e+04 c? Concrete 1.6
AirGap Air 0.00122
: Source Input
Grouping Method : Actual Photon Energies
Nuclide I curies | becquetels | uCi/cm? ]_ Ba/cre?
Ba-137m 5.6815¢-008 2.1022e+003 1.5136e-006 5.6003e-002
Cs-137 6.0058e-008 2.2221e+003 1.6000e-006 5.9200e-002
Buildup
The material reference is : Source
Integration Parameters
Radial 50
Circumferential 50
Y Direction {axial) 50
Results
. . Fluence Rate Fluence Rate Exposute Rate Exposure Rate _6
eV/emt/sec eV/cmé/sec mB/ht mR/hr (X}
Eneigy | Aoy 1 MeVrenr/ MeV/cn?/ R/ A/h '
P No Buildup With Buildup No Buildup With Buildup 8 Py
0.0318 4.352e+01 7.617e-06 9.220e-06 £.345¢-08 7.680e-08 1 b
0.0322 8.030a+01 1.465e-05 1.784e-05 1.179e-07 1.436e-07 o -
0.0364 2.922e+01 8.118e-06 1.060e-05 4613e-08 6.024e-08 ‘f) £
0.6616 1.892e+03 7.060e-02 1.260e-01 1.36%e-04 2.443e-04 0 70~
N
TOTALS:  2045e+03 7.063e.02 1.261e01 1371604 2.4456.04 \ ‘(’\," »




Nal Scan MDC Calculation.mcd

Nal Scan MDC Calculation

“Rags- 15 4 32
Egob-03 - 022

— b:=400 p:=05 HS4:=56 SR:=25 d:=138

— — a4
Conv:i=221 MS output = 2.473:10

HS 4
<K =224  QObservation Interval (seconds)

HS 4
O :=—— Observation Interval (seconds)
b0, R
b;:= = /Y
! 60 /7.4

60
MDCR ; := dﬁ: —

Oj

_/ MDCR ; = 142.844 net counts per minute
MDCR ;
MDCR surveyor <= T
R A

MDCR surveyor = 202.011 net counts per minute

MDCR
MDER := surveyor
) Conv e _
MDER =0914 ) pR/h

MDC = MDER

3

MS output'l'm

~ MDC gean =36%  pCil
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Nal Scan MDC Calculation.mcd

Pas—1b 4, 32
E900-03 -022-

where:

b = background in counts per minute

b; = background counts in observation interval

Conv = Nal manufacturers reported response to energy of contaminant (cpm/uR/h)

d = index of sensitivity (Table 6.5 MARSSIM), 1.38 = 95% of correct detection's, 60% false positives
HS, = hot spot diameter (in centimeters)

MDC., ., = Minimum Detectable Concentration for scanning (pCi/g)

scan
MDCR; = Minimum Detectable Count Rate (ncpm}
MDCRypyevor = MDCR; corrected by human performance factor (ncpm)

MDER = Minimum Detectable Exposure Rate (uR/h)

MSoupu = MicroShield output exposure rate for 1 pCi/g of contaminant (mR/h)
O, = obervation Interval (seconds)

p = human performance factor

SR = scan rate in centimeters per second

9/25/2003
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\_/ Surface Soil Survey Plan

Survey Plan Summary

Site: CV Yard Area (OL1)
Planner(s): BHB
Survey Unit Name: Yard Area Adjacent to SNEC CV

Comments: Base of.CV to ~803' El
Area (m3?): 350 Classification: 1
Selected Test: Sign Estimated Sigma (pCi/g): 1.06
DCGL (pCi/g): 4.50 Sample Size (N): 23
LBGR (pCi/g): 34 Estimated Conc. (pCi/g): 0.8
Alpha: 0.050 Estimated Power: 1
Beta: 0.100 EMC Sample Size (N): 23
v Scanning Instrumentation: 2" by 2" Nal - Cs-137 W

Prospective Power Curve
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\_/ Surface Soil Survey Plan

Contaminant Summary

DCGLw Inferred Modified DCGLw Scan MDC
Contaminant (pCilg) Contaminant Ratio (pCi/g) {pCilg)
Cs-137 4.50 N/A N/A N/A 3.7
Survey Unit Estimate Reference Area Estimate
{Mean 2 1-Sigma) {Mean £ 1-Sigma)
Contaminant {pCilg) {pCilg)
Cs-137 0.82 £ 1.06 0.28 £ 0.39
COMPASS v1.0.0 T T T T o12812003 e T T Page 2
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| Elevated Measurement Comparison (EMC)

Enter in a description for the scanning instrumentation used. Then enter a scan MDC for each
measured contaminant. Click the CALCULATE button to view the integrated survey design
results. All entered and calculated scan MDC and DCGL units are in pCi/g.

Scanning Instrumentation Description: |2" by 2" Nal-Cs-137 W

Contaminant ScanMDC | \\%
Cs-137 3.7 ) NUREG-1507

l__—
U wers e« | CALCULATE

Statistical Design Hot Spot Design

N: | 23 Actual Scan MDC: 3.7
Bounded Area (m?): | 15.2 Area Factor: N/A

Area Factor: | 1 Bounded Area (m?): I N/A
| DCGLw. I 450 Post-EMCN: I 23 .
| ScenMDCRequired: | N/A

No additional samples are required because the actual
; y Qe scan MDC is less than the DCGLw.
L \@  Enable Trainin

i OK i
ok U
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Onsite analysis

OL1-1 POST REMEDIATION SAMPLES

Sample Number Grid Cs-137 pCilg
SX-SL-1281 AX-128 45
SX-SL-1282 AX-128 0.94
SX-SL-1283 AX-128 3
SX-SL-1284 AX-128 14
SX-SL-4076 AX-128 09
SX-SL-4073 AX-128 0.07
SX-SL-1285 AX-128 15
SX-SL-1228 AX-130 048
SX-SL-1229 AX-130 0.15
SX-SL-1230 AX-130 3.7
SX-SL-1231 AX-130 0.49
SX-SL-1232 AX-130 1.25
SX-SL-1126 AZ-130 0.36
SX-SL-1127 AZ-130 064
SX-SL-1128 AZ-130 0.22
SX-SL-1132 AZ-130 2
SX-SL-1104 AZ-129 {0.08
SX-SL-1105 AZ-129 0.34
SX-SL-1106 AZ-129 0.78
SX-SL-1107 AZ-129 0.25
SX-SL-1108 AZ-129 0.28
SX-SL-1099 AZ-128 1.2
SX-SL-1100 AZ-128 0.12
SX-SL-1101 AZ-128 [0.07
SX-SL-1102 AZ-128 0.2
SX-SL-1103 AZ-128 0.23
SX-SL-1075 AX-127 0.23
SX-SL-1076 AX-127 0.16
SX-SL-1077 AX-127 0.7
SX-SL-1078 AX-127 0.13
SX-SL-1079 AX-127 0.13
SX-SL-1087 AY-127 [0.08
SX-SL-1088 AY-127 |0.07
SX-SL-1089 AY-127 ]0.05
SX-SL-1090 AY-127 |0.06
SX-SL-1091 AY-127 |0.07
SX-SL-1027 AZ-127 0.35
SX-SL-1028 AZ-127 0.57
SX-SL-1029 AZ-127 0.5
SX-SL-1030 AZ-127 0.45
SX-SL-1031 AZ-127 07
SX-SL-1233 AY-130  0.14
SX-SL-1234 AY-130 0.6
SX-SL-1235 AY-130 1.3
SX-SL-1121 AY-129 0.035
SX-SL-1122 AY-128 4.3
SX-SL-1221 AY-128 0.17
SX-SL-1222 AY-128 1.1
SX-SL-1223 AY-128 21
SX-SL-1224 AY-128 2
SX-SL-1225 AY-128 175
SX-SL-4083 AX-129 0.3
SX-SL-4082 AX-129  0.14
Max 4.50
Avg 0.82
‘ STDEV |[1.06
Denotes < MDA |
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SNEC ple No LAB No. L ion/Description H-3 Sr-90 Co-60 Cs-137 Am-241 Pu-238 Pu-239 Pu-241 C-14 Ni-63 Eu-152 Analysis Date
1 #6386 BWXT, 0101037-01 SSGS Soil Bag #05, OL1 or OL2 109 | 054 0.4 114 | 0008 | 0029 | 002 | 326 | 585 | 87 | 0.03 | November 22 2000
2| SX10SL99182 111053 Subsurface Sample #17 (0-3 ft), AT-125, OL1 016 | 0.19 November 16, 1999
3|  SX10SL99243 111144 Subsurface Sample #38 @1" in 3 Areas (2' Radius), OL1 018 | 017 November 18, 1999
4|  SX10SL99244 111015 Subsurface Sample #37 (0-4'), OL1 0.06 0.1 November 19, 1999
5 $X10SL99246 111017 Subsurface Sample #37 (4-6'), OL1 0.15 | 0.12 November 19, 1999
6 SX10SL.99247 111018 Subsurface Sample #39 (0-2'), AW-133, OL1 0.09 | 007 November 19, 1999
7| SX11SL99190 111127 Subsurface Sample #22 (0-3'), AZ-122, OL1 0.15 | 038 November 16, 1999
8| SX11SL99192 111129 Subsurface Sample #23 (0-3'), BC-123, OL2 0.1 0.12 November 16, 1999
9| SX11SL99193 111130 Subsurface Sample #22 (4-6'), AZ-122, OL1 0.06 | 007 November 16, 1999
10 CV Tunnel BWXT, 0102059-01 CV Tunnel 1t Composite, OL1 94 | 967 | 126 | 1250 0.18 0.55 022 | 4469 | 934 | 402 | 0.3 | February 14, 2001
1 SXSGF81S Teledyne-43023 1994 Soil Remediation Report Results, F8, OL1 05 | 0968 | 33.1 0.01 0.01 6 2 1 November 9, 1994
12|  SXSGF81S(5) Teledyne-43023RD 1994 Soil Remediation Report Results (Recount 1999), F8, OL1 1.1 386 0.4 November 9, 1994
13 SXSGG72S Teledyne-43024 1994 Soil Remediation Report Results, G7, OL1 0.5 004 | 358 0.03 0.03 7 3 1 November 9, 1994
14 SXSGG761 Teledyne-43022 1994 Soil Remediation Report Results, G7, OL1 0.4 235 | 319 0.02 0.04 4 4 1 November 19, 1994
15 SXSGL84S Teledyne-43025 1994 Soil Remediation Report Results, L8, OL2 0.4 0.03 | 045 0.04 0.08 8 3 1 November 5, 1994
16| DA-SX9SL99201 111061 Subsurface Sample #10 (0-8'), AZ-129, OL1 018 | 051 November 17, 1999
17| _DA-SX9SL99249 111021 Subsurface Sample #36 (8-12'), AX-130, OL1 019 | 0.36 November 19, 1999
18|  SX10SL99187 111125 Subsurface #24 (5-6'), BD-126, OL2 0.08 | 0.078 November 16, 1999
19|  SX10SL99189 111126 Subsurface Sample #34 (4-6'), AT-126, OL1 0.08 | 0.08 November 16, 1999
20  SX10SL99191 111128 Subsurface Sample #24 (0-4'), BD-126, OL2 0.17 | 052 November 16, 1999
21|  SX10SL99198 111058 Subsurface Sample #24 (0-4'), BD-126, OL2 014 | 038 November 16, 1999
22|  SX10SL99225 111078 Subsurface Sample #9 (0-3'), AY-130, OL1 019 | 0.56 November 16, 1999
23| SX11SL990053 Teledyne; L20270-1 Soil, Grid AV-127, SURFA01, OL1 1.78 | 0.0339 | 0.0321 | 0.0243 | 0.0785 | 0.102 | 0.0787 | 4.67 | 0.243| 2.92 | 0.0605 | September 28, 1999
24|  SX11SL99231 111083 Subsurface Sample #35 (0-4'), BE-128, OL2 014 | 011 November 18, 1999
25  SX11SL99234 111085 Subsurface Sample #35 (0-3'), BE-128, OL2 013 | 0.13 November 18, 1999
26  SX55D99202 111158 Actual Sample Number SX9SL99202 (Subsurface #11 (4-6')), AZ-129, OL1 0.012 | 0.0007 | 0.003 November 17, 1999
27|  SX9SL00339 114210 Grid F-8 @ 809' El. (SMPRQ S0il001), OL1 0.015 | 0.07 43 0.016 | 0.007 | 0.006 | 0.4 May 2, 2000
28|  SX9SL00340 114211 CV Yard G-8 Loc. # 12 (SMPRQ Scil001), OL1 0.018 | 0.13 32 0.03 | 00013 | 0006 | 03 May 4, 2000
29  SX9SL00341 Teledyne-TI#-38249 CV Yard F-7, Lco.# 11-9 (SMPRQ Soil001), OL1 30 | 003 |00248| 1.55 0.06 0.2 0.09 60 0.6 9 | 0.0556 May 4, 2000
30|  SX9SL00342 114212 CV Yard G-8 Loc. # 12/Truck #7 (SMPRQ S0il001), OL1 0.014 | 0.06 5 0.03 0.007 | 0.006 | 04 May 4, 2000
31 SX9SL00343 Teledyne-Ti#-38260 CV Yard F-7, Loc# 2, Truck R-2 (SMPRQ Soil001), OL1 40 | 007 | 0475 | 210 0.1 0.2 0.1 80 2 20 | 0.144 May 8, 2000
32  SX9SL00347 Teledyne-Tl#-38251 CV Yard Grid# F-8 AY-129, (SMPRQ Soil001), OL1 50 | 007 | 0.104 | 612 0.08 0.08 0.08 60 05 | 10 | 0.0898 May 16, 2000
33|  SX9SL00363 Teledyne-TI#-38252 CV Yard R-2-4 (G-8) AZ-129 (SMPRQ S0il001), OL1 110 | 006 | 0.0842| 555 0.08 0.07 0.1 50 0.4 8 | 0.0656 May 17, 2000
34|  SX9SL00364 114213 CV Yard Truck 18-2 (SMPRQ Soil001), OL1 or OL2 0.016 | 005 | 0.07 0.1 0.002 | 0.006 | 05 May 18, 2000
35| SX9SLO01746-#6889 BWXT, 0104005-01 North CV Yard Area Soil Bag #34L, OL1 0orOL2 1229 027 | 131 | 504 0.07 0.02 004 | 123 | 421 | 129 | 023 March 26, 2001
36|  SX9S5L99185 111054 Subsurface Sample #13 (0-3 ft) CV Yard, AY-128, OL1 0.08 1.5 November 16, 1999
37 SX9SL99186 111055 Subsurface Sample #13 (10-14.5 ft), CV Yard, AY-128, OL1 0.1 33 November 16, 1999
38|  SX9SL99194 111131 Subsurface Sample #M-1 (4-8"), CV Yard, AY-125, OL1 014 | 066 November 17, 1999
39 SX9SL99195 111056 Subsurface Sample #M-2 (0-3), CV Yard, AX-125, OL1 0.19 1.8 November 17, 1999
40|  SX9SL99197 111057 Subsurface Sample #M-2 (7-12'), CV Yard, AX-125, OL1 012 | 049 November 17, 1999
M SX9S199200 111059 Subsurface Sample #21 (0-3'), AY-127, OL1 0.13 0.2 November 17, 1999
42|  SX95L99201 111060 Subsurface Sample #10 (0-8'), AZ-129, OL1 0.07 | 051 November 17, 1999
43 SX9SL99202 111062 Subsurface Sample #11 (4-6'), AZ-129, OL1 0.3 9.3 November 17, 1999
44|  SX95L99203 111063 Subsurface Sample #11 (7-12'), AZ-129, OL1 015 | 0.34 November 17, 1999
45|  SX9S199206 111066 Subsurface Sample #M-1 (0-3), AY-125, OL1 018 | 0.18 November 17, 1999
48|  SX9SL99207 111067 Subsurface Sample #M-1 (9-16'), AY-125, OL1 014 | 047 November 17, 1999
47|  SX95L99209 111069 Subsurface Sample #11 (0-3), AZ-129, OL1 013 | 0.79 November 17, 1999
48|  SX9SL99210 111132 Subsurface Sample #10 (7-12)), AZ-129, OL1 0.2 1.4 November 17, 1999
49|  SX9SL99211 111133 Subsurface Sample #18 (0-2'), AV-124, OL1 0.09 | 048 November 17, 1999
50|  SX9SL99212 111070 Subsurface Sample #21 (4-8'), AY-127, OL1 0.11 |S0HS November 17, 1999
51 SX95L99213 111071 Subsurface Sample #19 (0-3), AV-124, OL1 0.2 0.2 November 17, 1999
52|  SX9SL99214 111134 Subsurface Sample #20 (9-12'), AX-124, OL1 0.11 0.11 November 17, 1999
53  SX9SL99215 111072 Subsurface Sample #19 (3-4'), AV-124, OL1 0.2 0.32 November 17, 1999
54|  SX9SL99216 111135 Subsurface Sample #20 (0-3'), AX-124, OL1 0.14 | 0.27 November 17, 1999
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56 SX9SL99217 111136 Subsurface Sample #28 (7-12"), AX-126, OL1 0.12 0.69 November 17, 1999
56 SX9SL99218 111073 Subsurface ple #12 (0-3'), AZ-128, OL1 0.04 0.11 November 17, 1999
57 SX9SL99219 111074 Subsuface Sample #29 (0-5'), AY-128, OL1 0.07 0.59 November 17, 1999
58 SX9SL99220 111075 Subsuface Sample #20 (4-8'), AX-124, OL1 0.12 0.2 November 17, 1999
59 SX9SL99224 111077 Subsurface Sample #14 (4-5'), AV-129, OL1 0.11 0.08 November 18, 1999
60 SX9SL99227 111079 Subsurface Sample #28 (4-6'), AX-126, OL1 0.08 0.42 November 17, 1999
61 SX9SL99228 111138 Subsurface Sample #14 (0-3'), AV-129, OL1 0.2 0.12 November 18, 1999
62 SX9SL99236 111139 Subsurface Sample #15 (4-5'), AV-127, OL1 0.09 0.06 November 18, 1999
63 SX9SL99242 111014 Subsurface Sample #15 (0-4'), AV-127, OL1 0.14 0.1 November 18, 1999
64 SX9S1.99245 111016 Subsurface ple #36 (4-8'), AX-130, OL1 0.1 0.69 November 19, 1999
65 SX9SL99248 111019 Subsurface Sample #36 (0-4'), AX-130, OL1 0.09 1.1 November 19, 1999
66 SX9SL99249 111020 Subsurface Sample #36 (8-12'), AX-130, OL1 0.15 0.33 November 19, 1999
67 SX9SL99250 111022 Subsurface Sample #36 (0-6'), AX-130, OL1 0.08 0.44 November 19, 1999
68 SXSL1063 Teledyne-80018; L19184-1 North CV Yard Soil BA-127, 812' El, Sample # 5, OL2 4.58 | 0.0531 | 0.0192| 0.886 | 0.0961 | 0.0721 | 0.0327 | 3.77 | 0.21 | 10.9 | 0.0525 June 27, 2002
69 SXSL1089 Teledyne-80019; L19184-2 North CV Yard Soil AY-127, 810' El, Sample # 3, OL1 3.03 | 0.0695| 0.0332| 1.29 | 0.0993 | 0.128 0.05 497 | 021 | 7.54 | 0.0828 June 28, 2002
70 SXSL1115 Teledyne-80020; L19184-3 North CV Yard Soil AY-128, 804' El, Sample # 2, OL1 4.88 | 0.0536 | 0.0243 1.8 0.24 0.138 | 0.0407 | 4.21 0.21 7.6 | 0.0571 June 29, 2002
7 SXSL1122 Teledyne-80021; L19184-4 North CV Yard Soil AY-129, 798' El, Sample # 2, OL1 3.44 | 0.0529 | 0.0279 | 4.77 0.183 0.0894 0.04 3.68 | 0.206| 8.75 | 0.0862 June 29, 2002
72 SXSL1130 Teledyne-80022; L19184-5 North CV Yard Soil AX-129, 803' El, Sample # 4, OL1 4.99 | 0.0648 | 0.0298 | 22.6 0.149 0.0856 | 0.0246| 3.55 | 0.231| 13.4 | 0.0989 July 3, 2002
73 SXSL1132 Teledyne-80023; L19184-6 North CV Yard Soil AZ-130, Sample # 5, OL1 2.98 | 0.0715| 0.035 | 2.59 0.164 | 0.0746 | 0.0646| 527 | 0.215]| 12.6 | 0.0734 July 3, 2002
74 SXSL1270 BWXT, 0108055-02 AX-129, 3-3, Soil, CV SE Side 5' From CV, 800' El., OL1 11.31] 0.02 0.01 23.1 0.037 0.007 | 0.007 | 2.104 | 393 | 868 | 007 July 26, 2001
75 SXSL1281 BWXT, 0108055-01 AX-128, 3-1, Soil, CV SW Side 5' From CV, 800" El, OL1 11.52 | 0.03 0.01 4.38 0.031 0.016 0.007 | 1.908 4 7.78 0.04 July 26, 2001
76 SXSL2374 Teledyne-73293; L18076-8 South East CV Yard, ABH 40, 30 to 40' Depth, OL1 or OI2 1.87 | 0.0268 0.1 0.1 0.0585 0.019 | 0.0134| 2.37 | 0.186] 1.64 January 3, 2002
77 SXSL2376 Teledyne-73287; L18076-2 South East CV Yard, # 40, 50 to 60' Depth, OL1 or OI2 2.04 | 0.0323| 0.08 0.07 0.0382 | 0.0336 | 0.0137 | 248 | 0.187 | 1.67 January 3, 2002
78 SXSL2425 Teledyne-73286; L18076-1 East CV Yard, ABH # 33, 60 to 70' Depth, OL1 or OL2 1.99 | 0.0339] 0.09 0.1 0.0261 0.0264 | 0.0118| 1.71 | 0.188| 1.57 January 21, 2002
79 SXSL2456 Teledyne-73289; L18076-4 East CV Yard, # 35, 60 to 70' Depth, OL1 or OI2 2.02 | 0.0277 | 0.07 0.05 0.0207 | 0.0367 | 0.013 203 | 0.188| 1.17 January 21, 2002
80 SXSL2484 Teledyne-73288; L18076-3 North CV Yard, # 22, 50 to 60' Depth, OL1 or OI2 2 0.038 0.1 0.1 0.0273 | 0.0269 | 0.0155| 245 | 0.178| 1.84 January 22, 2002
81 SXSL2610 Teledyne-73290; L18076-5 North CV Yard, # 21, 20 to 30' Depth, OL1 or OL2 1.83 | 0.0336 | 0.06 0.05 0.0259 | 0.0182 | 0.0129| 221 | 0.189| 1.51 February 11, 2002
82 SXSL2634 Teledyne-73219; L18077-1 West CV Yard ABH # 9, 10 to 15' Depth, OL1 or OL2 2.06 | 0.0287 0.1 0.1 0.0324 | 0.0295 | 0.0104| 1.68 | 0.191| 23 February 12, 2002
83 SXSL2649 Teledyne-73220; L18077-2 Anulus Well, A-2, 5 to 10' Depth, OL1 2 0.0314 0.1 0.6 0.00978 | 0.0133 | 0.0216| 1.87 | 0.183] 1.75 February 13, 2002
84 SXSL2655 Teledyne-73291; L18076-6 Anulus Well, A-4, 0 to 5' Depth, OL1 1.89 | 0.0497 | 0.09 0.09 0.0135 0.03 0.0123| 228 | 0.187 | 1.94 February 14, 2002
85 SXSL2660 Teledyne-73292; L18076-7 Anulus Well, A-3, 15 to 20' Depth, OL1 19 | 0.0268| 0.09 0.09 0.0372 | 0.00949 | 0.0134 | 1.65 | 0.189 2 February 14, 2002
86 SXSL2662 Teledyne-73294; L18076-9, L20243-1 West CV Yard ABH # 10, 20 to 30' Depth (SR-29), OL1 or OL2 1.98 | 0.0338 | 0.0251 | 0.0213 | 0.041 0.0307 | 0.0293| 196 | 0.189| 1.34 | 0.0611 | February 15, 2002
87 SXSL2664 Teledyne-73221; L18077-3 West CV Yard ABH # 10, 40 to 50' Depth, OL1 or OL2 1.99 | 0.0303 | 0.08 0.13 | 0.0216 | 0.0105 | 0.0256 | 2.28 | 0.182| 1.84 February 15, 2002
88 SXSL2871 Teledyne-71949; L17838-11 CV Area - East Yard Dirt Pile - Middle, 1/2 Way Up, OL1 0.03 0.07 0.56 March 6, 2002
89 SXSL2872 Teledyne-71948; L17838-10 CV Area - East Yard Dirt Pile - Bottom (also top center), OL1 0.03 0.06 0.1 March 6, 2002
90 SXSL3133 Teledyne; L20326-1 Soil Pile, CV Yard, Three Feet on West Side, SR-37, OL1 0.0263 | 0.06 0.24 August 13, 2002
91 SXSL3138 Teledyne; L20326-2 Soil Pile, CV Yard, Six Feet on West Side, SR-37, OL1 0.0307 | 0.07 0.4 August 13, 2002
92 SXSL3140 BWXT,1030-003-10-01 East CV Yard, Soil Pile @ 6'on West Side (6" Depth), OL1 1.892| 0.012 | 0.014 | 0.825 0.007 0.005 0.005 | 0.369 | 0.086 | 3.406 | 0.03 8/13/2002, 8/30/02
93 SXSL3142 Teledyne; L20326-3 Soil Pile, CV Yard, Three Feet on East Side, SR-37, OL1 0.0295| 0.07 0.6 August 13, 2002
94 SXSL3145 BWXT,1030-003-10-01 East CV Yard, Soil Pile @ 3' on East Side (6" Depth), OL1 1.897| 0.017 | 0.013 1.26 0.004 0.005 0.005 | 0.376 | 0.083| 369 | 0.038 8/13/2002,8/30/02
96 SXSL3149 Teledyne; L20326-4 Soil Pile, CV Yard, Six Feet on East Side, SR-37, OL1 0.0297 | 0.08 0.3 August 13, 2002
96 SXSL3153 BWXT,1030-003-10-01 East CV Yard, Soil Pile @ Top (6" Depth), OL1 1.937 | 0.043 | 0.023 0.3 0.003 0.005 | 0.005 | 0.343 | 0.087 | 4.177 | 0.051 | 8/13/2002, 8/30/02
97 SXSL2649 Teledyne-76150; L18709-3, L20243-2 Anulus Well, A-2, 5 to 10' Depth SR-29, OL1 0.0142 | 0.0137 0.0377 | 1/21/2001, 2/13/02
98 SXSL2664 Teledyne-76151; L18709-4, L20243-3 West CV Yard ABH # 10, 40 to 50' Depth, SR-29, OL1 or OL2 0.015 | 0.0138 0.0374 | 1/21/2001, 2/13/02
Number of Analysis Results=>| 31 45 97 97 36 40 40 39 36 35 22
NOTE 1: Yellow background denotes positive result. All Number of Positive Analysis Results=>| 7 2 9 63 5 2 5 0 0 0 0
others are "Less Than" values. Mean Concentration Including MDC Values=>| 10.98 | 0.30 0.17 32.88 0.06 0.06 0.03 9.90 | 1.31 | 5.06 | 0.07
NOTE 2: Red numbers indicates on-site analysis Sigma=>| 21.71| 1.43 0.32 | 154.51 0.06 0.09 0.04 | 19.63 | 2.09 | 460 | 0.05
2 *sigma + Mean=>| 54.40 | 3.17 0.80 | 341.91 0.18 0.25 0.12 49.16 | 548 | 14.25| 0.17
Median Concentration Including MDC Values=>| 2.06 0.03 0.09 0.38 0.04 0.03 0.02 237 | 0.21 | 2.92 0.06
DCGLw in pCi/g (26 mrem/y)=>|| 132 1.2 3.5 6.6 9.9 1.8 1.6 86 2 747 10.1
Mean Concentration Percentage of DCGLw=>| 8.3% | 25.3% | 4.8% | 498.2%| 0.6% 3.2% 2.2% | 11.5% | 65.6%] 0.7% | 0.7%
Maximum Value=>| 110 9.67 2.35 1250 0.24 0.55 0.22 80.00 | 9.34 | 20.00| 0.23
Minimum Value=>| 1.78 0.01 0.01 0.01 0.00 0.00 0.00 0.30 0.08 | 1.00 0.03
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Decayea Values

T1/2 T1/2 T1/2 T1/2 T1/2 T1/2 T1/2
Years=>| 12.28 28.6 5:271 30.17 432.2 87.75 24131
|| Segtember 20, 2003 " Days=>|| 4.4853E+03 | 1.0446E+04 | 1.9252E+03 | 1.1020E+04 | 1.5786E+05 | 3.2051E+04 | 8.8138E+06
Analysis Date Elapsed Time (d) H-3 Sr-90 Co-60 Cs-137 Am-241 Pu-238 Pu-239
July 3, 2002 444 4.659 0.063 0.025 21.978 0.149 0.085 0.025 SXSL1130 | 1
July 3, 2002 444 2.782 0.069 0.030 2.519 0.164 0.074 0.065 SXSL1132 | 2
July 26, 2001 786 10.017 0.019 0.008 21.986 0.037 0.007 0.007 SXSL1270 | 3
July 26, 2001 786 10.203 0.028 0.008 4.169 0.031 0.016 0.007 SXSL1281 4
January 3, 2002 625 1.698 0.026 0.080 0.096 0.058 0.019 0.013 SXSL2374 | 5
January 3, 2002 625 1.852 0.031 0.064 0.067 0.038 0.033 0.014 SXSL2376 | 6
January 21, 2002 607 1.812 0.033 0.072 0.096 0.026 0.026 0.012 SXSL2425 | 7
January 21, 2002 607 1.839 0.027 0.064 0.048 0.021 0.036 0.013 SXSL2456 | 8
January 22, 2002 606 1.821 0.037 0.080 0.096 0.027 0.027 0.015 SXSL2484 | 9
February 11, 2002 586 1.672 0.032 0.049 0.048 0.026 0.018 0.013 SXsL2610 |10
February 12, 2002 585 1.882 0.028 0.081 0.096 0.032 0.029 0.010 SXSL2634 |11
February 13, 2002 584 1.827 0.030 0.081 0.578 0.010 0.013 0.022 SXSL2649 |12
February 14, 2002 583 1.727 0.048 0.073 0.087 0.013 0.030 0.012 SXSL2655 |13
February 14, 2002 583 1.736 0.026 0.073 0.087 0.037 0.009 0.013 SXSL2660 |14
February 15, 2002 582 1.810 0.033 0.020 0.021 0.041 0.030 0.029 SXSL2662 |15
February 15, 2002 582 1.819 0.029 0.065 0.125 0.022 0.010 0.026 SXSL2664 |16
March 6, 2002 563 0.029 0.057 0.541 SXSL2871 |17
March 6, 2002 563 0.029 0.049 0.097 SXSL2872 |18
August 13, 2002 403 0.026 0.052 0.234 SXSL3133 |19
August 13, 2002 403 0.030 0.061 0.390 SXSL3138 |20
August 13, 2002 403 1.778 0.012 0.012 0.804 0.007 0.005 0.005 SXSL3140 |21
August 13, 2002 403 0.029 0.061 0.585 SXxsL3142 |22
August 13, 2002 403 1.782 0.017 0.011 1.228 0.004 0.005 0.005 SXSL3145 |23
August 13, 2002 403 0.029 0.069 0.292 SXSL3149 |24
August 13, 2002 403 1.820 0.042 0.020 0.292 0.003 0.005 0.005 SXSL3153 |25
Number of Analysis Results=> 19 25 25 25 19 19 19
Number of Positive Analysis Results=> 2 0 0 16 3 0 4
Mean Concentration Including MDC Values=> 2.87 0.03 0.05 2.26 0.04 0.03 0.02
Sigma=> 2.64 0.01 0.03 6.01 0.04 0.02 0.01
2 * sigma + Mean=> 8.15 0.06 0.10 14.27 0.13 0.07 0.04
Median Concentration Including MDC Values=>] 1.82 0.03 0.06 0.23 0.03 0.02 0.01
DCGLw in pCila (25 mremiv=>|_132 1.2 3.5 6.6 9.9 1.8 1.6
Mean Concentration Percentage of DCGLw=> 2.2% 2.7% 1.4% 34.3% 0.4% 1.4% 1.0%
Maximum Value=> 10 0.07 0.08 22 0.16 0.08 0.06
Minimum Value=> 1.67 0.01 0.01 0.02 0.00 0.00 0.00
Positively detected results depicted in yellow=> |:—| Values in red are on-site analysis results.
CV YARD AREA SOIL SAMPLES q 10/17/2003
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l SNEC AL | 75% Total Activity Limit DCGLw Administrative Limit
Effective DCGL Calculator for Cs-137 (in pCi/g) 9.59 [pcirg 7.19  |pCilg
SAMPLE NUMBER(8)= |CV Yard Samofes - OL1 & OL2 1
Cs-437 Limit Cs-137 Administrative Limit
237.95% 25.0|mremsy TEDE Limit 6.00 pClig 4.50 pCilg
73.32% | 4.0]mremly Drinking Water (W) Limit Check for 25 mrem/y
Sample Input 25 mremly TEDE ' 14 mumly ow | A-Allowed pCl/g for 25 B - Aliowed pClg | value Checked from This Sample This SAmplo'
fsotope {pCi/g, uCl, etc.)] % of Total Limits (pCl/g) | . Limits (pClig) mremly TEDE for 4 mremly DW ColumnAorB mremly TEDE mremiy DW

11AmMm-241 0.130 0.570% 9.9 . '2:3 . 0.05 0.18 0.05 0.33 023 . |Am-241

2|C-14 0.000% 2.0 S '5.4 : 0.00 0.00 0.00 0.00 0.00 “|1C-14

3|Co-60 0.100 0.438% 35 - . 61.0° 0.04 0.14 0.04 0.71 0.01" Co-60

4|Cs-137 14.27 62.533% 6.6 -397 6.00 19.46 8.00 54.05 0.14 Cs-137

s]Eu-152 0.000% 10.1 1440 0.00 0.00 0.00 0.00 0.00 Eu-152

6]H-3 8.15 35.714% 132 ' 314 343 11.12 3.43 1.54 1.05 H-3

7]Ni-63 0.000% 747 19000 0.00 0.00 0.00 0.00 0.00 Ni-63

8|Pu-238 0.070 0.307% 1.8 0.41 0.03 0.10 0.03 0.97 068  |Pu-238- [

9]Pu-239 0.040 0.175% 1.6 0.37 0.02 0.05 0.02 0.63 0.43 Pu-239
10]Pu-241 0.000% 86 19.8 0.00 0.00 0.00 0.00 0.00 Pu-241
11}Sr-90 0.060 0.263% 1.2 0.61 0.03 0.08 0.03 1.25 0.39 Sr-90

2.28E+01 100.000% 9.59 31.12 9.59 59.486 2.933
Maximum Permissible Maximum
pClg Permissibie pClg To Use This Information, Sample
(25 mremly) (4 mremly)

Input Units Must Be In pClig
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—" Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 1

Survey Unit Inspection Check Sheet

:-: SECTION 1 - SURVEY UNIT INSPECTION Descﬁlprlom

o L\-) Survey UnitLocation | ¢ PEnbin'd AP e T "To C'\—'Si%’l]
q /.2_3 {.C,’) Time [735 Inspection Team Members T‘BSSV‘""

SECTION 2 - SURVEY, UNIT INSPECTION SCO

o v

Inspection Requirements (Check the appropriate Yes/No answer.) Yes | No | N/A

1. Have sufficient surveys (i.e., post remediation, characterization, etc.) been obtained for the survey unit? /

2. Do the surveys (from Question 1) demonstrate that the survey unit will most likely pass the FSS? /

3. Is the physical work (i.e., remediation & housekeeping) in or around the survey unit complete? 1/

4. Have all tools, non-permanent equipment, and material not needed to perform the FSS been removed? 1/

5. Are the survey surfaces relatively free of loose debris (i.e., dirt, concrele dust, metal filings, etc.)? /
ﬂ - 6. Are the survey surfaces relatively free of liquids (i.e., water, moisture, oil, etc.)? './

7. Are the survey surfaces free of all paint, which has the potential to shield radiation? v’

8. Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.)

<N

9. Have the Surface Measurement Test Areas (SMTA) data been collected? {Refer to Exhibit 2 for instructions.)

10. Are the survey surfaces easily accessible? (No scaffolding, high reach, etc. is needed to perform the FSS)

11. s lighting adequate to perform the FSS?

12. s the area industrially safe to perform the FSS? (Evaluate potential fall & trip hazards, confined spaces, etc.) v’

13. Have photographs been taken showing the overall condition of the area?

14, Have al! unsatisfactory conditions been r@solved? v

NOTE: If a “No" answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions through the
responsible site department, as applicable. Document actions taken and/or justifications in the “Comments” section below. Attach additional
sheets as necessary.

3

Comments: -

jurvey Unit inspector (printsign) 'ﬂds)[ 1~ m B /( _ Date ‘?/15/07
k[Suwey Designer (printsign) | B . BROSEY, / —'\?:_BW Date | 9 |2s Jo3

il | I




?239 32 4 32

t@mp‘%‘ =900-62~ 022
\5) S

‘ Site Report

Site Summary

Site Name: CV Yard Area (OL1)
Planner(s): BHB

Contaminant Summary

NOTE: Surface soil DCGLw units are pCi/g.
Building surface DCGLw units are dpm/100 cm?.

Screening )
Contaminant Type DCGLw Value Used? ___Area(m?) Area Factor
Cs-137 ) Surface Soil 4.50 No 1 1

10,000 1

COMPA‘SS v1.0.0 9/22/2003 Page 1
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1. INTRODUCTION

The Saxton Nuclear Experimental Corporation (SNEC) Facility located in Saxton,
Pennsylvania accumulated approximately 11,200 tons of building debris (primarily
concrete) and approximately 5,000 tons of soils that would be suitable for use as fill for
excavations that will remain following decontamination and decommissioning (D&D).
GPU Nuclear (GPU) determined that the concentration of man-made radionuclides in the
materials would be measured prior to using the soil and debris for fill. Materials with
concentrations above a fraction of the DCGLw stated in the License Termination Plan
(LTP) (5.6 pCi/g) were separated from the material used for fill.

GPU used a system of conveyors and radiation monitors, along with sampling and
laboratory analysis, to document that the material is substantially below limits proscribed
in the facility LTP filed with the Nuclear Regulatory Commission (NRC). Shonka
Research Associates, Inc (SRA) was contracted to build, operate, and summarize data
from the radiation monitors.

SRA utilized a system called the Subsurface Muiti-spectral Contamination Monitor
(SMCM), which was developed with funding from the NRC (NRC-04-92-096.
“Continued Development of a High Sensitivity Landfill Monitor: The Results of a Phase
11 SBIR Grant”. December, 1994). SMCM combines into one instrument the capabilities
of both scanning surveys with in situ gamma spectrometry. The SMCM is a scanning
spectrometer. The data is processed with Noise Adjusted Single Value Decomposition
(NASVD) algorithms originally developed for sonar. This treatment of the data greatly
reduces the statistical fluctuation normally encountered in scanning surveys. Over the
past three years, the SMCM has been used in support of land area release surveys at
several nuclear power plant sites across the United States, including Forked River,
LaSalle, Nuclear Fuel Services, Point Beach, Rancho Seco, Saxton (open land areas), and
Yankee Rowe, as well as for non-power plant licensees and United States Department of
Energy (DOE) Facilities.

The conveyor system utilized a complement of four sodium iodide radiation detectors
mounted in an enclosure that was placed above a section of the conveyor. The detectors
were operated as energy spectrometers. The system measured the concentration of
cesium (Cs-137) as well as natural potassium (K-40), uranium (via Bi-214), and thorium
(via T1-208).

The GPU survey request number 55 (SR-55) comprised 38 batches that included over
11,200 tons of building debris. Based on the data recorded the system operated with a
minimum detectable contamination (MDC) of 0.36 pCi/g Cs-137 on a batch basis
assuming a uniformly distributed contamination. The system operated with an alarm
setpoint of 2.91 pCi/g Cs-137 on a 5-acquisition (25-second) basis assuming a uniformly
distributed contamination within 7.3 cubic feet of material. No alarms occurred during
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the survey. The SMCM net potassium, uranium, and thorium showed good agreement
with the soil samples, which were collected and counted independently by GPU. Thirty-
one ten-hour days were required to survey the 38 each SR-55 batches.

The GPU SR-62 survey comprised 18 batches that included over 5,000 tons of soil.
Twenty-eight alarms occurred during the survey. The system operated with an alarm
setpoint of 2.91 pCi/g Cs-137 on a 5-acquisition (25-second) basis assuming a uniformly
distributed contamination. The SMCM net potassium, uranium, and thorium showed
good agreement with the soil samples, which were collected and counted independently
by GPU. Twenty-six 10-hour days were required to survey the 18 SR-62 batches.

2. METHODOLOGY

2.1 The Conveyor Mounted SMCM

The radiation detection system is a conveyor version of the SMCM that utilizes four-
each, 5-inch (12.7 cm) diameter by 2-inch (5.1 cm) thick thallium-doped sodium iodide
(Nal (T1)) detectors. The detectors are arranged in a line along the path of the conveyor,
and are located one-half meter apart. Spectra in the energy range from 0.1 to 3 MeV are
collected every five seconds via Ortec pAce Multi-Channel Analyzers (MCAs). The
nominal conveyor speed was established at 4 inches per second (0.1 meters per second),
with spectra collected every 19.7 inches (0.5 meters) of conveyor travel. The conveyor
had material limited to 32 inches (0.8 m) wide and 4 inches (0.1 m) deep, with the face of
the detectors located 13 inches (0.3 m) from the surface of the conveyed material. This
height was chosen to provide a reasonable compromise between uniformity of response
and sensitivity to localized sources.

The detectors were centered in 19.7 inch (0.5 meter) diameter barrels (see Figure 2-1 and
Figure 2-2). The detectors have thermal shielding, heaters, thermocouples and controls
for temperature stabilization, and are shielded with approximately 4 inches (10.2 cm) of
sand to reduce the radiation background as well as reducing any variability from changes
in background (due to radon in air, moving vehicles, or changes in nearby soil and
building debris piles). The detector array is located in an enclosure above the conveyor
that is also heated to provide a uniform thermal environment without diurnal variation.
The sand shielding restricts the field of view of the detectors to a downward looking,
nominal 90 degree angle cone (see Figure 2-3). A 12-foot (3.6 m) by 5-foot (1.5 m)
trailer served as a mobile command center (MCC). The SMCM process computer and
post-processing computer were operated from within the MCC (See Figure 2-4).



Saxton SMCM Survey
Final Report
Executive Summary

Figure 2-2. Monitoring enclosure partially
built. The detector barrels are centered on top
of the four holes shown.

Figure 2-1. Detector assemblies inside
barrels. Three of four barrels are shown in
the monitoring enclosure.

.
.

v v
.

—~~ 90 Degrees /

Figure 2-3. Cross-section view of detector and conveyor.
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Figure 2-4. Completed monitoring enclosure and mobile command center (MCC).

Prior to deployment, each MCA low level discriminator (LLD) and zero-offset were
calibrated. During SR-55 batch 25, two of the four detectors experienced a shift in their
zero-offsets of approximately -50 keV. The shift was studied and did not seriously
impact the system’s real-time detection abilities. The problem is described in Appendix
G: Shift in Zero Offset. After the conveyor was relocated to process the soil piles, the
MCA calibration was repeated which restored the zero offset to zero.

Appropriate shielding calculations were performed to establish a calibration in an
equivalent manner to the method of Helfer and Miller: “Calibration factors for Ge
Detectors used for Field Spectrometry (Health Physics Vol. 55 No.1 (July), pp 15-29
1988). A full description of the calibration process is included in Appendix B: Nal
Detector Calibration Factors.

In addition to the Nal spectrometers, the conveyor mounted SMCM carried a continuous
air monitor (CAM) that monitored the levels of radon daughter products in air viaa
pancake Geiger-Muller (GM) detector. The counts from the CAM were recorded during
every acquisition. Analysis of the data from the CAM confirmed that the sand shielded
detectors had no inherent response to radon. The CAM detector and data is summarized
in Appendix E: Radon Detector.

The monitoring system also included an encoder and wheel, attached to the end of a
swing arm that rolled on top of the soil. The encoder was coupled to the wheel via a
flexible drive shaft (see Figure 2-5). The encoder generates 2048 pulses per rotation.
The pulses were monitored (and the conveyor speed was calculated) every 0.5 seconds.
Average conveyor speed was recorded for every 5-second acquisition. The encoder
confirmed that the conveyor belt was traveling at 4 inches per second (0.1 meters per
second).
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The swing arm was also equipped with a level switch. The design of the switch closed a
circuit if the swing arm was riding on less than 2 inches of soil (the detector / source
model assumed a 4 inch (0.1 m) thick volume of debris). The circuit was monitored
every 0.5 seconds and the average position was recorded for every 5-second acquisition.
When the feed hopper emptied, the conveyor rapidly emptied in less than the 5-second
interval or 19.7 inches (0.5 meters) of travel due to the material level limiter. The
material level limiter kept the material at a uniform height of 4 inches (0.1 m) on the
survey conveyor as long as the survey belt feed hopper was kept full.

All measurements were recorded to the process computer’s hard drive. The survey
operator controlled the starting and stopping of the recorded data. All the recorded data
between the start and stop is called a “survey strip.” Collectively, the encoder, level
switch, and computer monitoring were an extremely convenient feature of the conveyor
monitoring system. They allowed the system to be run independently of the conveyor.
Data collected when the belt was stationary or no debris present was removed. Figure
2-5 is a photo showing the swing arm and wheel encoder.

Figure 2-5. Swing arm with level switch and encoder idler wheel. The encoder
located inside the enclosure is coupled to the wheel via flexible shaft.

The SMCM was equipped with a number of alarm enunciators. When a source was
detected, the operation screen would change color. A remote day light readable monitor
was provided for the conveyor operator. The SMCM computer would also activate a
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radiation alarm light with audio that was mounted at the controls of the conveyor. A
wireless network and pocket PC were also utilized to convey alarms and other critical
system information when the operator was away from the monitoring station.

The conveyor system consisted of three major sections, each of which is hydraulically
powered. A feed conveyor was used to break up any large accumulations and to screen
out large rocks. It fed a monitoring conveyor that provided a uniform material 32 inches
(0.8 m) wide and 4 inches (0.1 m) deep that traveled at a constant speed of four inches
per second (0.1 meters per second) under the radiation detectors. The monitoring
conveyor fed a third conveyor, which was a stacker loader. The stacker loader deposited
material into dump trucks. Figure 2-6 shows the layout of the conveyor system in use.

FEED CONVEYOR

Figure 2-6. Layout of conveyor system.

2.2 Establishment of Survey Areas

The debris and soil were separated into approximately 250-ton piles called batches.
Although there were a number of different types of materials present among the piles,
each individual pile appeared to be a homogeneous mixture of the same type of material.
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Each pile was treated as a separate survey area or batch. Each survey area was
summarized in a Survey Release Record (SRR) report.

SR-55 batches 1 to 38 consisted of building debris from demolished structures at the
Saxton Steam Generating Station (SSGS). The building debris had been crushed to a size
of no greater than 4 inches earlier in the year. SR-55 batches 1- 2 consisted of the
demolished SSGS garage and warehouse. This debris consisted mostly of brick and
mortar. SR-55 batches 3 - 38 were the debris from the SSGS footprint which was
excavated to allow survey of the below grade structure. This debris consisted mostly of
brick and concrete with minor amounts of tile and grout.

SR-62 batches 1 to 18 (except batch 3) consisted of Multi-Agency Radiation and Site
Survey Investigation Manual (MARSSIM) "Impacted Class 1" soil excavated from areas
around the Containment Vessel and other impacted surface soils from the site. In SR-62
batch 3, the soil consisted of sediment pumped from the SSGS intake and discharge
tunnels. These tunnels were desilted to permit survey under the FSS program. The silt
was decanted in a settling basin. The material types and the batches in which they were
present are provided in Table 2-1 below. The average lab density and moisture content
values were provided by GPU.

Table 2-1. Material types for the various batches.

Average | Average

. Lab Moisture

SR Batch Material Type Density Content

(g/cc) | (weight %)

55 1-2 Crushed Brick and Mortar 1.42 12.5
55 3-38 Crushed Brick, Concrete, Tile and Grout 1.33 13.1
62 1-2 Red Clay and Soil 1.17 13.9
62 3 Sediment Pumped from the SSGS Tunnels 1.05 39.4
62 4-18 Red Clay and Soil 1.40 12.4

2.3 Survey Methods

The conveyor mounted SMCM collected acquisitions every five seconds as the soil and
debris was moved at 4 inches (10 centimeters) per second. During each acquisition, an
industrial computer recorded the following: a spectra and live time from each of the four
MCAs, the distance traveled by the incremental encoder, the average position of the
swing arm, and the count rate from the CAM. Periodically during the operation, the
operator recorded temperatures and other system status information. Although all of
these signals were collected and monitored during operations, the system’s most
important function was the real time low-level radiation alarms based on the data
analysis. A brief description of the real time data analysis, alarms, and investigative
measures are described below.
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The spectra were converted from units of counts to count per second (cps) by dividing by
the live time. The net values in each region of interest (ROI) were determined for cesium
(Cs-137 @ 662 keV), potassium (K-40 @ 1461 keV), uranium (U-238 using Bi-214 @
1764 keV), and thorium (Th-232 using T1-208 @ 2614 keV). Calculation of net K-40, U-
238, and Th-232 are described in Appendix D: Determination of Cs, K, U, and T
Stripping Coefficients. The net Cs-137 was calculated by removing the contribution to
the Cs-137 ROI from each of the primordials: K-40, U-238, and Th-232. Calculation of
net Cs-137 is also described in Appendix D: Determination of Cs, K, U, and T Stripping
Coefficients. To strip a spectrum (window) means to remove the contributions to an
energy window from radionuclides emitting gammas of higher energies. Only a fraction
of the emitted gamma photons are registered as full energy photons. Scattered photons
originating from higher energy photons will be measured in lower energy windows. The
contribution from those scattered photons is removed when stripping the spectra.

The diagonal mean is the mean of the 4 detectors for a given sample of material on the
moving conveyor. If a source were present in the soil, it would reach detector 1 during
acquisition ¢, detector 2 during acquisition ¢ +1/, and so on. A delayed average or
diagonal mean of the net Cs values was calculated to improve the systems detection
ability. Monitoring a system with four recounts of the same material doubled the signal
to noise ratio. This data was then processed with two types of filters, a point source filter,
and a moving average filter. The output of each filter, as well as the summed pCi/g for
the current batch, was tested with alarm logic. Different alarm points were utilized for
the point source filter, moving average filter, and summed activity. The most
conservative alarm limit was applied to the moving average filtered data (uniform
moving average filter with a width of 5 acquisitions).

The regulatory limit was 6.6 pCi/g for the 11,200-ton pile for SR-55. Due to the isotopic
mix, GPU lowered the limit to 5.6 pCi/g. An administrative conservatism was declared
that lowered the limit to 75% or 4.2 pCi/g. To assure the pile would not exceed the 4.2
pCi/g limits, the real-time alarm setpoint was set to a much smaller volume than the pile.
The alarm setpoint was set to 2.91 pCi/g Cs-137 assuming a uniformly distributed
contamination of 773 pounds (350 kgs) in a volume of 4 inches (0.1 m) by 32 inches (0.8
m) by 8.2 feet (2.5 m). The detection limit is substantially lower for a truckload or entire
batch. An example operator screen included a strip chart of the data is shown in Figure
2-7.
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Figure 2-7. SMCM Operation Software.

If an alarm occurred, the conveyor was stopped and the data was investigated. The
SMCM operator would review the strip chart on the SMCM process software screen.
The strip chart shows the four detectors and the diagonal mean of the 4 detectors. From
the strip chart, the operator is able to determine if the alarm is a point source or a
distributed source and where along the belt the suspect material is located. The best
estimate of the source distribution was then described to GPU for investigation.

GPU utilized 2-inch x 2-inch (5-cm x 5-cm) portable Nal detectors attached to rate
meters to investigate alarms. Generally, large source distributions would motivate
removing dirt from the entire survey conveyor. If the source were localized to a single
acquisition, the affected acquisition and at a minimum the two adjoining acquisitions
were removed. Response to alarms and investigations is further outlined in GPU’s SR-55
and SR-62 survey documents.

2.4 Quality Control

Quality control (QC) and quality assurance (QA) for the laboratory environment has been
studied for some time and is well established in the nuclear industry for radiation
detection equipment. However, QC associated with the operation of radiation detectors
in the field is not generally established with the same degree of rigor. To attain lab-like
stability in the field, rigorous QC and QA measures are required that go beyond common
practice. The following text outlines the traditional QC measures for gamma
spectrometers when operated in a laboratory environment. The remaining controls that

are imperative to proper field operation have been integrated into section 2.5 Data
Analysis.
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Prior to deploying for Saxton, the four Nal detectors were calibrated at SRA’s laboratory
in Marietta, Georgia. The four MCAs were aligned to ensure a linear relationship, with a
zero offset, between channels and energy. The internal computer-controlled digital gain
in all four MCAs were adjusted to align 1461 keV (K-40 photo peak) into channel 250.
This calibration (5.844 keV per channel with 512 channels, or 0 to 3 MeV) was used in
order to resolve the 2.614 keV photon from the T1-208 daughter product in the Th-232
decay chain. Similar calibrations are used in aerial surveys. The detectors were
calibrated to determine their intrinsic efficiency. Two National Institute for Standards
and Technology (NIST) traceable button sources, Co-60 (nominal 0.5 pCi) and Cs-137
(nominal 9.0 nCi), were placed one meter below the front face of the detector. The NIST
traceable source certificates are provided in Appendix F: Source Calibration Certificates.
A technical description of the calibration factors is provided in Appendix B: Nal Detector
Calibration Factors.

During operation, source response checks (SRCs) were performed at the beginning and
end of each day and at least every five hours throughout the day. The SRCs were
performed by recording twenty, S-second SMCM acquisitions while four Cs-137 (~5
nCi) button sources were present. The four sources were mounted to a removable SRCs
fixture, which was mounted to the detector enclosure. The Cs-137 sources used for the
SRCs were not NIST traceable. The sources were only intended to act as a stable artifact
and not a means of calibration. The SRCs are the same checks as are done traditionally
with hand-held survey instruments. In the case of the SMCM, the SRCs serve as a
measure of the condition of the detectors, preamps, and MCAs. QC charts for the SRCs
are provided for each detector in Appendix C: Nal Detector Quality Control.

In addition to the SRCs, performance based checks (PBCs) were performed at the
beginning and end of each day and at least every five hours throughout the day. The
PBCs consisted of placing a Cs-137 (~9 puCi) button source on the moving conveyor as
the SMCM software recorded several acquisitions. The source was placed on the
conveyor three times per PBC. The software was operated in a manner identical to real
data collection. Although, the source was NIST traceable, the PBCs were not intended to
serve as a measure of calibration. The point source (randomly placed on the conveyor)
was different from the source geometry that was modeled to establish the detector
response. The PBCs were intended to measure the condition and operation of both the
conveyor system and detector system, including the process computer and software. The
PBCs also are a means to evaluate the conveyor speed and detector height. The SRCs
were intended to evaluate the detection system alone. QC charts for the PBCs are
provided for each detector in Appendix C: Nal Detector Quality Control. Comparing
SRCs and PBCs show that significant added variability occurs when a source is randomly
placed on a moving conveyor, as opposed to measurements taken with a source in a
source jig.
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2.5 Data Analysis

Implementation of laboratory radiation detectors in the field requires that added QC/ QA
measures be taken. Some of these added measures, as the standard measures described
above in section 2.4, can be taken and evaluated a priori. However, the source of
information for the majority of these measures comes from the survey data itself. The
measures can only be evaluated a posteriori. The system description and real time data
processing are described above in sections 2.1 and 2.3, respectively. The post survey QC
measures and data processing are described below; collectively, the two are commonly
referred to as post processing.

2.5.1 Recorded Data

In order to achieve the needed detection limit and throughput, a large number of
parameters are recorded and analyzed by the SMCM system. For each acquisition, the
live time and raw spectra is recorded for each detector. During operation, a summary file
is also generated which records virtually every parameter that was collected or calculated
for each acquisition. The summary file is summarized Table 2-2.

Table 2-2. Summary file content.

Parameter Type
Belt Speed Floating
Live time (each detector) Floating
CAM count rate Floating
Material sense Integer
Condition of all Alarms Boolean
‘Operator Response to Alarms Boolean
Gross ROI (standard IAEA windows) | Floating
Net Cs Floating
Net Cs Filter outputs Floating
Diagonal Mean values for each Filter Floating

The noise-adjusted singular value decomposition NASVD algorithms are performed
during the post processing. NASVD is a spectral component analysis procedure for the
removal of noise from gamma-ray spectra. The procedure transforms observed spectra
into orthogonal spectral components. The lower-order components represent the signal in
the original observed spectra, and the higher-order components represent uncorrelated
noise. Noise is removed from the observed spectra by rejecting noise components and
reconstructing the spectra from lower-order components. The raw spectra files are loaded
for a particular survey and the NASVD software determines the principal components.
Identification of point sources is one of the tasks for which NASVD is very efficient.
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The components are visually inspected for specific shapes. Components with no photo-
peak like structure, that is, components that are generated by noise, are discarded and the
spectra are re-assembled. Figure 2-8 and Figure 2-9 are examples of components with
and without Cs-137 photo-peak structure. The Cs-137 component data was collected by
recording a strip of data as the conveyor moved a 110 Ib (50 kg) bag of 6.7 pCi/g soil past
the detectors. Next, ROIs are calculated and net K-40, U-238, Th-232, and Cs-137 are
calculated from the NASVD process data in a manner identical to the real time process.
The net Cs-137 is also filtered and the diagonal mean is calculated. Alarm logic is
performed and summarized.

The multi-channel analyzer sorts the measured gamma energies in energy intervals (like a
histogram) and the distribution of photons of different energies is seen as a spectrum.
Figure 2-8 and Figure 2-9 show the first four components. The first component (top
graph in Figure 2-8 and Figure 2-9) is the average spectral shape for all logged spectra.
The first component if inverted with an expanded scale, represents the average spectra
seen in all acquisitions. The second component explains the most dominant spectral
change between logged spectra. Each ROI is identified as “Cs”, “K, “U” and “T” with
the label on the lower channel of the ROl. Comparing the second component in Figure
2-8 and Figure 2-9 show no peak in the Cs-137 window (Figure 2-8) and a relatively
large peak in Figure 2-9.
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Figure 2-8. Principal components from background data set.
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Figure 2-9. Principal components from data set with Cs-137 contaminated soil.
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2.5.2 Exploratory Data Analysis

The net Cs-137 data was then assessed using the four-plot methods from exploratory data
analysis (EDA) recommended by the NIST in the Engineering Statistics Handbook
(NIST/SEMATECH e-Handbook of Statistical Methods,
http://www.itl.nist.gov/div898/handbook/, 2003.).

The cps in each of the ROIs was plotted using four different plots: 1) a time history plot
(strip chart) of the ROI given as cps vs. acquisition number, 2) a cumulative frequency
distribution (cfd) of the ROI given as cps vs. standard deviation, 3) a histogram
probability density function (PDF) of the ROI, and 4) a lag plot of the ROI. The four-
plot method was also used to analyze the conveyor speed and detector acquisition live
time for each SAB as well as the data collected from the CAM.

The four-plot method is illustrated in Figure 2-10 and Figure 2-11. Figure 2-10 is an
example of four-plot method for data showing a single distribution for the net uranium
from SR-55 batch 20 showing in the top-left and moving clockwise: 1) cps vs. acquisition
(a time history of a survey area), 2) cfd of the same survey data, 3) histogram of the same
data, and 4) lag plot of the same data.
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Figure 2-10. Four-plot of uranium for SR-55 Batch 0020.

The interpretation of a four-plot proceeded as follows. In Figure 2-10, the time history
showed a slight increase of cps as the survey proceeded. The cfd was well approximated
by a straight-line, indicating normal behavior. The histogram resembled a normal
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distribution and looked symetric, and finally, the lag plot showed a mostly uniform
spread of values inside the rectangle defined by the minimum and maximum values of the
data on both axes. These behaviors lead to the conclusion that there was no evidence of
change in this data, and that this data represents consistent background indicative of one
distribution.

In Figure 2-11 data is presented for SR-62 batch 1 truckload 10. This data from batch 1
truckload 10 shows the presence of added and non-uniform uranium in soil. The time
history plot revealed a non-uniform history. The cfd was not linear. The histogram was
asymmetric. The lag plot showed a non-uniform spread as well as strong clustering of
the data. When such behavior was observed, the data were subjected to additional
analyses in order to determine the cause of the lack of normality.

In Figure 2-11, the primordial uranium in the debris changed, presumably from a change
in the matrix being counted. If this were the Cs-137, the change could be due to added
contamination.
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Figure 2-11. Four-plot of uranium for SR-62 Batch 1 Truckload 10.
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2.5.3 Waterfall Plots

In addition to the four-plot method, utilization of the waterfall plots of the spectral data
gives a more general investigation of all the raw data collected. Waterfall plots are useful
because they can illustrate all of the survey data at once. Quantitative conclusions are
difficult to draw from a waterfall plot. However, the plots quickly give the user a
qualitative understanding of the survey data. Figure 2-12 shows a waterfall plot of a
short strip. Figure 2-12 shows the results of running a 110 Ib (50 kg) soil sample of
approximate size 30 inches x 19 inches (0.75 m x 0.5 m) with 6.7 pCi/g of Cs-137 down
the survey conveyor. The waterfall plot shows a Cs-137 signature during acquisitions 4,
5,6,and 7.

# Acgs

Figure 2-12. Waterfall plot of a short strip with Cs-137. The scale is shown to the right of the
waterfall plot and is in units of gross cps.

2.5.4 Correlation Plots

Correlation plots are yet another tool needed in analyzing SMCM data. Correlation plots
easily illustrate the presence or absence of covariance between two variables. If an
unexpected trend is found in a data set, correlation plots are generally the next step in the
data analysis. A correlation plot of Cs-137 vs. KUT and K vs. U from SR-55 batch 20 is
provided in Figure 2-13. This type of correlation plot confirms that KUT subtraction
method has the correct stripping coefficients and the underlying spectra has not shifted
with respect to the ROIs of interest.
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Figure 2-13. Correlation plot of Cs-137 vs. KUT and K vs. U from SR-55 Batch 20.
2.5.5 Post Processing Data Files

As the post processing algorithms processed the data, a number of files were generated.

See Table 2-3 for list of data files available. Many of the files were used later in the data

analysis. See Table 2-4 for types of data analysis available.
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Table 2-3. Data files available for further analysis.

» Filenames and acquisitions

deviation.

Net K, U, Th, and Cs-137 summary stats of mean, median, minimum, maximum, and standard

o Net Cs-137 cps for each acquisition for each detector.

e Net Cs-137 diagonal mean for each acquisition:

o Moving average

o Savitsgy-Golay

o Mean

Noise adjusted mean spectra for each acquisition.

¢ Noise adjusted mean for each acquisition for Net K, Net U, Net Th, Gross spectra, Gross Cs-134,
Gross Cs-137, and Gross Co-60.

¢ Noise adjusted mean for each acquisition broken down into 1000 acquisition lots for Net K, Net
U, Net Th, Gross spectra, Gross Cs-134, Gross Cs-137, and Gross Co-60.

»  Radon versus Net Cs-137 for each acquisition.

¢ Background count rate data for each acquisition. This is the sum of the K, U, and Th windows
with each multiplied by their respective Cs-137 stripping ratio.

Noise adjusted mean for each acquisition for Net K, Net U, and Net Th.

Cs-137 factors generated on each of the 1000 acquisition lots.

Noise adjusted mean broken down into 1000 acquisition lots for Net K, Net U, Net Th, Gross
spectra, Gross Cs-134, Gross Cs-137, and Gross Co-60.

» AVl file of all spectra collected.

2.5.6

Table 2-4. Data Analysis.

Review and Analysis Process

Description

Data

Analysis

Review four-plot for the following
windows for each detector.

Net K, U, Th.
Gross spectra, Gross
Cs-134, Gross Cs-

Look for trends in the run sequence, look for non-normal
distributions, look for correlated data.

137 Gross Co-60.
Revicw four-plot for the diagonal Net K, U, Th, and Look for trends in the run sequence, look for non-normal
mean. Cs-137 distributions, look for correlated data.
Review run sequence of the NetK, U, Th Look for correlation trends between the 3 isotopes.
diagonal mean for K, U,and Thin a
side-by-side graph.
Review 1* four spectral components | All spectra Review 1™ component shape to see it looks normal with
for each detector. no unknown peaks. Look for excursions in the 2“", 3
and 4" components.
Review waterfall plot of gross All spectra Look for spectral shifting and no unknown peaks exists
spectra for each detector. and all ROIs have uniform count rate data.
Review radon versus net Cs-137. Net Cs-137 Look for correlation between radon and Net Cs-137.
CAM count rate Review radon gross counts to see if they are in range.

Review four-plot for the background
count rate.

Look for trends in the run sequence, look for non-normal
distributions, look for correlated data. Is the mean count
rate as expected?

Review four-plot of live time for
each detector.

Look for trends in the run sequence, look for non-normal
distributions, look for correlated data.

Review four-plot of acquisition
time.

Look for trends in the run sequence, look for non-normal
distributions, look for correlated data.

Review four-plot of material sense.

Look for trends in the run sequence; the CFD should be
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Description Data Analysis
close to a flat straight line.
Review four-plot of belt speed. Look for trends in the run sequence, look for non-normal
distributions, look for correlated data.
Review filename, number of Review filenames for syntax and date/time stamps. Total
acquisitions in each filename, and acquisitions should be about 4000. Individual trucks
total number of acquisitions. should be about 240 acquisitions.

3. SURVEY RESULTS

Summary reports for each batch are provided in Appendix A: Survey Release Records
reports. The system operated with an alarm setpoint of 2.91 pCi/g Cs-137 on a 5-
acquisition (25-second) basis assuming a uniformly distributed contamination.

No alarms occurred during the survey of SR-55 that included 11,717 (includes 5% re-
surveyed) tons of debris. Table 3-1 below summarizes the radiological information
collected for each batch in SR-55. The data shown in Table 3-1 for SR-55 is simply
showing the background and variability of the system. Table 3-2 presents the laboratory
radiological information collected by GPU for each batch in SR-55.

Table 3-3 below summarizes the radiological information collected for each batch in SR-
62. The data shown in Table 3-3 is actual Cs-137 well above background. Twenty-eight
alarms occurred during the survey that included 5,258 (includes 5% re-surveyed) tons of
debris. Table 3-4 presents the laboratory radiological information collected by GPU for
each batch in SR-62.

Table 3-1. Summary of SMCM radiological information collected for each batch surveyed under
GPU SR-55. (The 38 batches comprise 11,183 tons of material.)

Cs-137 [pCilg]

Batch Mean Max StDev # of Alarms
1 -0.04 0.18 0.10 0
2 0.13 0.52 0.17 0
3 -0.02 0.66 0.09 0
4 0.01 0.19 0.07 0
5 -0.07 0.17 0.06 0
6 -0.06 0.11 0.05 0
7 0.00 0.21 0.08 0
8 0.10 0.31 0.08 0
9 0.02 0.22 0.06 0

10 0.02 0.21 0.06 0
11 0.01 0.20 0.05 0
12 0.05 0.43 0.11 0
13 -0.01 0.24 0.13 0
14 0.04 0.22 0.07 0
15 0.11 0.40 0.07 0
16 0.13 0.41 0.14 0
17 -0.11 0.10 0.07 0
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Cs-137 [pCilg]

Batch Mean Max StDev # of Alarms
18 0.08 0.35 0.06 0
19 0.00 0.29 0.08 0
20 0.07 0.24 0.06 0
21 0.08 0.28 0.08 0
22 0.12 0.35 0.06 0
23 0.11 0.27 0.08 0
24 0.19 0.53 0.08 0
25 0.10 0.52 0.15 0
26 -0.14 0.26 0.08 0
27 -0.12 0.25 0.10 0
28 -0.16 0.07 0.09 0
29 -0.10 0.20 0.07 0
30 -0.02 0.31 0.10 0
31 -0.11 0.19 0.06 0
32 -0.09 0.25 0.08 0
33 -0.17 0.13 0.10 0
34 -0.07 0.19 0.08 0
35 -0.09 0.14 0.07 0
36 -0.08 0.11 0.07 0
37 -0.13 0.16 0.07 0
38 -0.17 0.10 0.11 0

Table 3-2. Summary of laboratory radiological information collected for cach batch surveyed under

GPU SR-55. (The 38 batches comprise 11,183 tons of material.)

Lab [pCilg]
Batch | Value | 2 Sigma | Detect Sample Log Number
1 0.067 | 0.063 No 513271
2 0.021 | 0.026 Yes 513274
3 0.090 | 0.028 Yes 113280
4 0.052 | 0.026 Yes 513283
5 0.061 | 0.027 Yes 513285
6 0.047 { 0.025 Yes 113289
7 0.030 | 0.033 Yes 113293
8 0.081 | 0.030 Yes 113296
9 0.062 | 0.029 Yes 113300
10 |0.081| 0.031 Yes 113308
11 [0.072| 0.027 Yes 113331
12 [0.057 | 0.031 Yes 513334
13 [0.052 | 0.028 Yes 113333
14 10.088| 0.033 Yes 113342
15 10.104| 0.034 Yes 513350
16 10.091] 0.022 Yes 113354
17 |0.070 | 0.027 Yes 113357
18 | 0.101 | 0.040 Yes 513358

20



Saxton SMCM Survey

Final Report
Executive Summary

Lab [pCi/g]

Batch | Value | 2 Sigma Detect | Sample Log Number
19 |0.082{ 0.029 Yes 113365
20 |0.068| 0.019 Yes 113368
21 [0.049] 0.034 Yes 513371
22 [0.056| 0.026 Yes 113370
23 ]0.054] 0.026 Yes 113373
24 10.062{ 0.029 Yes 113380
25 |0.068| 0.030 Yes 513386
26 |0.0921 0.039 Yes 513389
27 |0.065| 0.030 Yes 113400
28 10.082| 0.034 Yes 513413
29 10103 | 0.036 Yes 513428
30 |0.042| 0.026 Yes 113459
31 |0.067| 0.029 Yes 513456
32 |0.083|] 0.046 Yes 413477
33 |0.097 | 0.031 Yes 513496
34 0074 0.032 Yes 513510
35 ]0.070] 0.035 Yes 113547
36 |0.056| 0.027 Yes 113585
37 |0.065| 0.032 Yes 513584
38 |0.060| 0.020 Yes 113603

Table 3-3. Summary of SMCM radiological information collected for cach batch surveyed under
GPU SR-62. (The 18 batches comprise 5,012 tons of material.)

Cs-137 [pCilg
Batch Mean Max StDev # of Alarms
1 1.73 2.08 0.12 4
2 1.76 2.32 0.24 1
3 1.36 1.67 0.09 0
4 1.29 1.56 0.07 0
5 1.52 1.83 0.10 2
6 1.64 2.04 0.18 2
7 1.89 2.29 0.18 9
8 1.84 2.21 0.12 1
9 1.83 2.19 0.14 0
10 2.00 2.40 0.1 2
11 1.78 2.39 0.12 1
12 1.80 2.08 0.09 2
13 1.87 2.23 0.11 2
14 1.74 2.62 0.35 0
15 1.63 1.89 0.11 2
16 1.45 1.84 0.21 0
17 1.60 1.89 0.12 0
18 1.68 2.05 0.16 0
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Table 34, Summary of lab radiological information collected for each batch surveyed under GPU
SR-62. (The 18 batches comprise 5,012 tons of material.)

Lab [pCi/;

Batch|Value|2 Sigma|Detect! Sample Log Number |Value|2 Sigma|]Detect] Sample Log Number
1 10699 0.118 | Yes 513734 0.572| 0.097 | Yes 113752
2 11.005| 0.124 | Yes 513757 0.584| 0.088 | Yes 113774
3 [0418] 0.081 | Yes 413809 N/A | N/A N/A N/A
4 10.553]| 0.096 [ Yes 514128 0.463| 0.081 | Yes 514143
5 10.556| 0.088 | Yes 114165 0.607| 0.098 | Yes 114170
6 10.617| 0.084 { Yes 114177 0.657| 0.082 | Yes 114182
7 _10.717] 0.112 | Yes 414197 0.855| 0.131 | Yes 414207
8 10.704| 0.106 | Yes 114218 0.733] 0.099 | Yes 514245
9 10.732]| 0.099 | Yes 514245 0.749| 0.129 | Yes 414270
10 ]0.811} 0.097 | Yes 114269 0.718| 0.117 | Yes 414283
11 _10.768| 0.095 | Yes 114302 0.906{ 0.115 | Yes 514297
12 10.721] 0.089 | Yes 114305 1.002| 0.111 | Yes 114306
13 10.728| 0.099 | Yes 114317 0.712 0.099 | Yes 514319
14 10.768] 0.100 | Yes 114318 0.817] 0.104 | Yes 114341
15_10.670| 0.889 | Yes 114363 0.790| 0.101 | Yes 514364
16_10.695| 0.086 | Yes 114370 0.624| 0.084 | Yes 514371
17 _10.641| 0.086 | Yes 514413 0.661| 0.089 | Yes 514414
18 |0.696]| 0.087 | Yes 114417 0.623| 0.080 | Yes 514418
3.1 SMCM vs. Lab

The measured data indicates that there is a small bias between the SMCM and lab
reported Bi-214 and T1-208. The possible sources of bias are discussed in Appendix H:
Comparison of SMCM Results with Laboratory-Based Measurements.

The Bi-214 and T1-208 concentration (pCi/g) levels are similar in SR-55 to SR-62. The
lab results for K-40 differed as shown in Table 3-5. The average K-40 shown for SR-55
excludes the first 2 batches that had higher K-40 content. Batches 1 and 2 where crushed
brick and mortar. Batches 3 to 38 were crushed brick, concrete, tile and grout. For SR-
62, two samples where taken per batch. Batch 3 was excluded from the K-40 average
because it was sediment pumped from the SSGS tunnels. For K-40, SMCM agreed with
the lab on SR-55 but was 23% lower than the lab for SR-62. The lower value for K-40
on SR-62 resulted in higher reported Cs-137 concentrations but well under the site de-
rated regulatory limits.

Table 3-5. K-40 comparison between SR-55 and SR-62 based on lab results.

SR K-40 [pCi/g]

Sample 1 Sample 2
55 9.385 N/A
62 15.666 14.910
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In general, for both SR-55 and SR-62, the SMCM consistently over-reported the Bi-214
by a factor of 2 and T1-208 by about 30%. This over-reporting is attributed to several
sources: additional background counts come from the Bi-214 and T1-208 in the soil
underneath and around the conveyor. Another contributing factor is the use of a window
that includes some Compton scattered photons as well as the primary photons assumed in
the calibration model.

Using the SMCM, SR55 had no detectable Cs-137 and consistently reported
measurements near zero.

SR-62 had detectable Cs-137 and the SMCM over-reported the Cs-137 concentration by
about 150%. This over-reporting is largely attributed to K-40 being under-reported that
results in too little background subtraction. This can also be seen by the fact that K-40 is
correlated to Cs-137 (see Figure 3-1).
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Figure 3-1. Upper left chart shows K -40 is correlated to Cs-137.

For SR-62, the K-40 results agree within 25% of the lab measurements but show greater
variability when compared to the lab. This variability is attributed to variability in zero
offset through the course of the 5 months of measurements (see Appendix G Shift in Zero
Offset). The impact of the zero offset shift is to cause variability in the stripping
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coefficients that remove Bi-214 and T1-208 from the K-40 window (see Appendix D
Striping Coefficients).

3.1.1 SMCM vs. Lab for SR-55

GPU staff acquired and analyzed a composite soil sample for each batch of debris. A
total of 16 one-half liter soil samples were taken, corresponding to the 16 truck loads that
made up a batch. The total 8-liter composite sample was dried for 8 hours, mixed,
screened with a 0.25-inch (0.6 cm) screen to remove rocks, and used to fill a one-liter
Marinelli beaker for counting. The mean concentrations from both the laboratory
analysis and the SMCM results are plotted below in Figure 3-2, Figure 3-3, Figure 3-4,
and Figure 3-5 for Cs-137, K-40, Bi-214, and T1-208. The measured data indicates that
there is a small bias between the SMCM and lab reported Bi-214 and T1-208. The
possible sources of bias are discussed in Appendix H: Comparison of SMCM Results
with Laboratory-Based Measurements.

Since Cs-137 was not present, all SMCM values are below the system’s MDC value.
The zero offset issue can be observed at batch 26 in Figure 3-2 and is explained in
Appendix G Shift in Zero Offset.

The K-40 results agree on average within 2%. Batches 1 and 2 were different material
than batches 3 to 38 and showed agreement within 25%.

The Bi-214 results show that the SMCM is over-reporting this value by about 100%. In
the data shown in Figure 3-5, the SMCM slightly over-reported Thorium-232 (via T1-208
which is related to Th-232 by the 36% branching ratio, or 3X the scale indicated). The
over-reporting of Th-232 is primarily attributed to failure to subtract the background
thorium measured from soil underneath the conveyor system, and to other minor causes,
such as the extrapolation from Co-60 (1.33 MeV) to the T1-208 photon energy of 2.614
MeV. The T1-208 results show that the SMCM is over-reporting this value by about
40%. These differences were viewed as acceptable with no further study of the issue.
See also Appendix H Comparison of SMCM Results.

3.1.2 SMCM vs. Lab for SR-62

GPU staff acquired and analyzed two composite soil samples for each batch of debris.
Each sample was comprised of 8 one-half liter soil samples, corresponding to 8
truckloads. Two each 8-liter composite samples per batch was dried for 8 hours, mixed,
screened with a 0.25 inch (0.6 cm) screen to remove rocks, and used to fill two one-liter
Marinelli beakers for counting. The mean concentrations from both the laboratory
analysis and the SMCM results are plotted below in Figure 3-6, Figure 3-7, Figure 3-8,
and Figure 3-9 for Cs-137, K-40, Bi-214, and T1-208. The measured data indicates that
there is a small bias between the SMCM and lab reported Bi-214 and T1-208. The
possible sources of bias are discussed in Appendix H: Comparison of SMCM Results
with Laboratory-Based Measurements.
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The Cs-137 results show that the SMCM is over-reporting this value on average by about
150%. This is attributed to the under-reporting of K-40 that is subtracted to provide net
Cs-137 concentrations. :

The K-40 results show that the SMCM is under-reporting this value on average by about
25%.

The Bi-214 results show that the SMCM is over-reporting this value on average by about
100%. This result is consistent with SR-55.

The T1-208 results show that the SMCM is over-reporting this value on average by about
20%. This result is consistent with SR-55.
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Figure 3-2. SR-55 mean concentration from laboratory analysis and SMCM results for Cs-137.
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Figure 3-3. SR-55 mean concentration from laboratory analysis and SMCM results for K-40.
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Figure 34, SR-55 mean concentration from laboratory analysis and SMCM results for Bi-214.
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Figure 3-5. SR-55 mean concentration from laboratory analysis and SMCM results for T1-208.
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Figure 3-6. SR-62 mean concentration from laboratory analysis and SMCM results for Cs-137.
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Figure 3-7. SR-62 mean concentration from laboratory analysis and SMCM results for K-40.
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Figure 3-8. Mean concentration from laboratory analysis and SMCM results for Bi-214.
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Figure 3-9. Mean concentration from laboratory analysis and SMCM results for T1-208.
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3.2 Productivity for SR-55

The survey of the 11,717 tons (includes 5% re-surveyed) of debris required thirty-one 10-
hour shifts to complete. A table summarizing the conveyor productivity in units of tons
and piles processed is shown in Figure 3-10.

Table 3-6 also further summarizes the system productivity. Typically, the SMCM was
surveying 7.3 hours a day. Actual survey time ranged from 1.8 hours to 7.5 hours. The
remaining time was due to administrative activities, e.g., starting conveyors, moving
dump trucks, maintaining feed pile, etc. Outside of administrative activities, the SMCM
was operated with 99% productivity. The 1% downtime was due to conveyor
maintenance or repair and investigating the shift in zero-offset.

3.3 Productivity for SR-62

The survey of the 5,258 tons (includes 5% re-surveyed) of soil required twenty-two 10-
hour shifts and four 8-hour shifts to complete. A table summarizing the conveyor
productivity in units of tons and piles processed is shown in Figure 3-11. Table 3-7 also
further summarizes the system productivity. Typically, the SMCM was surveying 6.5
hours a day in a given 10-hour shift. For the July 4" week only four 8-hour shifts were
performed. Actual survey time ranged from 4.1 hours to 7.1 hours. Assuming the same
administrative activities, e.g., starting conveyors, moving dump trucks, maintaining feed
pile, etc. stayed the same as SR-55, then typically 0.6 hours per shift were spent
investigating alarms. Alarms that occurred towards the start of SR-62 took much longer
to resolve than alarms towards the end of SR-62. Once the surveying and operating
crews became comfortable with the logistics of alarm investigation and material removal,
the time reduced to 10 to 15 minutes per event. Outside of administrative activities and
alarms, the SMCM was operated with 99% productivity. The 1% downtime was due to
conveyor maintenance or repair.
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Figure 3-10. Productivity for SR-55 Batches 1 through 38.
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Table 3-6. Summary of system productivity for SR-55.
. - Surve Total Total Total Average
Shift | Date |Acquisitions Time [h):'] Tons |Yards*3| Trucks |Tons/ T?uck
1 3/12/03 1295 1.8 100 70 6 16.7
2 | 3/13/03 4147 5.8 320 224 18 17.8
3 | 3/17/03 2436 34 188 132 11 17.1
4 | 3/18/03 5000 6.9 386 270 20 19.3
5 | 3/19/03 4192 5.8 324 226 18 18.0
6 | 3/20/03 4913 6.8 380 265 20 19.0
7 | 3/24/03 5005 7.0 387 270 20 19.3
8 | 3/25/03 5343 7.4 413 289 22 18.8
9 | 3/26/03 5319 7.4 411 287 22 18.7
10 | 3/27/03 5378 7.5 416 290 22 18.9
11 | 3/31/03 5103 7.1 394 276 21 18.8
12 | 4/1/03 5315 7.4 411 287 22 18.7
13 | 4/2/03 5339 7.4 413 288 22 18.8
14 | 4/3/03 5410 7.5 418 292 23 18.2
15 | 4/7/03 4460 6.2 345 241 18 19.1
16 | 4/8/03 5105 7.1 395 276 21 18.8
17 | 4/9/03 5397 7.5 417 291 22 19.0
18 | 4/10/03 5356 7.4 414 289 23 18.0
19 | 4/14/03 5374 7.5 415 290 22 18.9
20 | 4/15/03 5312 7.4 411 287 22 18.7
21 | 4/16/03 5154 7.2 398 278 22 18.1
22 | 4/17/03 5446 7.6 421 294 22 19.1
23 | 4/21/103 5203 7.2 402 281 21 19.1
24 | 4/22/03 5412 7.5 418 292 22 19.0
25 | 4/23/03 5190 7.2 401 280 22 18.2
26 | 4/24/03 5281 7.3 408 285 22 18.6
27 | 4/28/03 4878 6.8 377 263 20 18.8
28 | 4/29/03 3855 5.4 298 208 16 18.6
29 | 4/30/03 5330 7.4 412 288 22 18.7
30 | 5/1/03 5341 7.4 413 288 22 18.8
31 5/5/03 5322 7.4 411 287 22 18.7
Median 5281 7.3 408 285 22 18.8
Total 151,611 210.6 11,717 | 8,188 628 N/A
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Table 3-7. Summary of system productivity for SR-62.

Shift] Date | Acquisitions T?:mgvfhyr] ;g:\asl Y-arrodt:’l‘3 T-:f:s Tolr\\:elr:?:ck
1 5/13/03 2952 4.1 155 108 12 12.9
2 5/14/03 1946 2.7 102 71 7 14.6
3 5/15/03 3351 4.7 176 123 12 14.7
4 5/20/03 1491 2.1 78 55 4 19.6
5 6/23/03 1547 2.1 81 57 5 16.2
6 6/24/03 3944 5.5 207 145 10 20.7
7 6/25/03 4491 6.2 236 165 11 214
8 6/26/03 4692 6.5 246 172 12 20.5
9 6/30/03 3303 4.6 173 121 8 21.7
10 7/1/03 3322 4.6 174 122 8 21.8
11 7/2/03 2952 4.1 155 108 7 22.1
12 7/3/03 3570 5.0 187 131 7 26.8
13 7/7/03 4725 6.6 248 173 13 19.1
14 7/8/03 4559 6.3 239 167 13 18.4
15 7/9/03 4388 6.1 230 161 13 17.7
16 | 7/10/03 4287 6.0 225 157 11 20.5
17 | 7/14/03 4816 6.7 253 177 13 19.4
18 | 7/15/03 5107 7.1 268 187 14 19.1
19 | 7/16/03 4613 6.4 242 169 13 18.6

20 | 7/17/03 4580 6.4 240 168 13 18.5
21 | 7/21/03 4658 6.5 245 171 13 18.8
22 | 7/22/03 4732 6.6 248 174 12 20.7
23 | 7/123/03 4683 6.5 246 172 14 17.6
24 | 7/24/03 3617 5.0 190 133 10 19.0
25 | 7/28/03 4299 6.0 226 158 12 18.8
26 | 7/29/03 3542 4.9 186 130 8 23.2
Median 4393 6.0 225 157 12 19.1
Total 100167 139.1 5258 3674 275 N/A
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3.4 Re-survey Results

The LTP required that 5% of all survey units be re-surveyed. The requirements were for
the results of the original survey and the results of the re-survey to meet the survey
performance requirements. The last truck of the day was dumped and re-run through the
system the following workday. Table 3-8 and Table 3-9 show that all resurveyed
material met the survey performance requirements. As another metric of the SMCM’s
performance, this re-surveyed data was compared using K-40, since the Cs-137 was often
below the detection limit of the SMCM. As shown in Figure 3-12 and Figure 3-13 the re-
survey results agreed within 1 standard deviation of the original truck. Only the standard
deviation of the original truck is shown in the figure for clarity.
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3.4.1 Re-survey Results for SR-55

The re-survey results are shown Table 3-8 and in Figure 3-12.

Table 3-8. SR-55 re-survey results.

l;f;f:::ey Below 2.2pCi/g Original Filename Below 2.2pCi/g
99-01 Yes 02-04 Yes
99-02 Yes 02-06 Yes
99-03 Yes 03-01 Yes
99-04 Yes 04-04 Yes
99-05 Yes 05-04 Yes
99-06 Yes 06-07 Yes
99-07 Yes 07-11 Yes
99-08 Yes 08-16 Yes
99-09 Yes 10-05 Yes
99-10 Yes 11-10 Yes
99-11 Yes 12-14 Yes
99-12 Yes 14-03 Yes
99-13 Yes 15-08 Yes
99-14 Yes 16-13 Yes
99-15 Yes 17-01.N04 Yes
99-16 Yes 19-01.N0O2 Yes
99-17 Yes 20-02 Yes
99-18 Yes 21-04 Yes
99-19 Yes 23-01 Yes
99-20 Yes 24-02 Yes
99-21 Yes 26-03 Yes
99-22 Yes 28-02 Yes
99-23 Yes 29-03 Yes
99-24 Yes 30-04 Yes
99-25 Yes 32-02 Yes
99-26 Yes 33-03 Yes
99-27 Yes 34-04 Yes
99-28 Yes 35-02 Yes
99-29 Yes 36-03 Yes
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3.4.2 Re-survey Results for SR-62

The re-survey results are shown in Table 3-9 and Figure 3-13.

Table 3-9. SR-62 re-survey results,

Resurvey Filename Below 4.2pCi/g Truck Filename Below 4.2pCi/g

99-30 Yes 39-10.N01 Yes
99-31 Yes 40-01.N02 Yes
99-32 Yes 40-06.NO1 Yes
99-33 Yes 42-03.N02 Yes
99-34 Yes 42-05.N05 Yes
99-35 Yes 43-04 Yes
99-36 Yes 44-01.N02 Yes
99-37 Yes 44-03.N03 Yes
99-38 Yes 45-04 Yes
99-39 Yes 45-10 Yes
99-40 Yes 46-04 Yes
99-41 Yes 47-02 Yes
99-42 Yes 47-08 Yes
99-43 Yes 48-05 Yes
99-44 Yes 56-02.N04 Yes
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Figure 3-13. SR-62 re-survey results comparison.
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3.5 Conclusions

The surveys for SR-55 and SR-62 showed no Cs-137 greater than sites de-rated limit of
4.2 pCi/g (See Table 3-10).

Table 3-10. Best estimate of average pile results.

SR Mean Cs-137 [pCi/g] Uncertainty
55 0.069 0.010
62 0.683 0.085

3.5.1 Conclusions for SR-55

The survey of the 11,183 tons of debris had 38 1-liter samples taken and measured by the
NIST traceable germanium lab counter. The best estimate of the total pile is the mean of
the samples or 0.069 + 0.010 pCi/g. The sample for batch 1 is not included in the mean
due to its value being a non-detect by the lab. All other lab samples detected Cs-137.
The SMCM measured 100% of the debris and showed a mean of 0.040 £ 0.067 pCi/g for
batches 1 through 24. A zero offset occurred (see Figure 3-2) during batch 25 that moved
the Bi-214 609 keV peak mostly out of the Cs-137 window. Thus, reducing the
background counts in the Cs-137 window. Therefore, batches 26 through 38 all had
negative values with a mean of -0.113 £ 0.042 pCi/g. The SRCs and PBCs showed that
if Cs-137 was present the SMCM was operating reliably for all batches 1 through 38.

The SMCM and lab results agree within one standard deviation. For the case of the SR-
55 pile, SMCM has verified that the lab sampling methodology is valid and the best
estimate of the total pile is 0.069 £ 0.010 pCi/g. The SMCM did not alarm during the
SR-55 survey. Therefore, there is no Cs-137 greater than 2.91 pCi/g for a 5-acqusition
sample or 773 pounds (350 kgs) of debris. Furthermore, the NASVD data analysis
showed no indication that Cs-137 was present when comparing acquisition to acquisition.

3.5.2 Conclusions for SR-62

The survey of the 5,012 tons of soil had 36 1-liter samples taken and measured by the
NIST traceable germanium lab counter. The best estimate of the total pile is the mean of
the lab samples or 0.683 + 0.085 pCi/g. The SMCM measured 100% of the soil and
showed a mean of 1.689 + 0.190 pCi/g for batches 1 through 18. The model used to
determine the Cs-137 calibration factor used a density of 1.6 g/cc. The average dry
density as measured by the on-site lab was 1.285 g/cc. Therefore, the SMCM results may
be reduced by 20%.

For the case of the SR-62 pile, SMCM has verified that the lab sampling methodology is
valid and the best estimate of the total pile is 0.683 + 0.085 pCi/g. When the SMCM did
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alarm during the SR-62 survey, the surrounding material was removed and not placed in
the below limits pile. Therefore, there is no localized (hot-spot) volume of Cs-137
greater than 2.91 pCi/g for a 5-acqusition sample or 773 pounds (350 kgs) of soil.
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