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Gentlemen,

Subject: Saxton Nuclear Experimental Corporation (SNEC)
Operating License No., DPR-4
Docket No. 50-146
FSS Report for CV Interior, 774' Elev and Below, Revision 1

During your inspection period March to July 2003 a discussion was held on revisions that needed to
be made to our FSS Report for the CV Interior, 774’ Elev and Below. The Environmental Survey and
Site Assessment Program (ESSAP) of the Oak Ridge institute for Science and Education (ORISE)
made comments and recommendations to Revision 0 of this report. As a result these comments and
recommendations were incorporated into Revision 1 of this FSS report. Attachments 1 & 2 provide
our responses to the ORISE recommendations (Reference 1). Attachment 3 provides Revision 1 to
the FSS Report for CV Interior 774’ Elev. And Below.

Reference 1: ORISE Report, “Final Site-Specific Decommissioning Inspection Report No. 1 for the
Saxton Nuclear Experimental Corporation, Saxton, Pennsylvania (Docket No. 50-
146; Task 2)
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G. A. Kuehn
Program Director, SNEC
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Mr. Tim Bauer, ORISE Project Leader
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2. Additional Comments
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Interior, 774’ El. And Below ADB \



ATTACHMENT 1
Responses to ORISE Recommendations

Recommendation 1: *“SNEC calculations E900-03-003 (Appendix A, GPU 2003) and 6900-02-024
(Appendix B, GPU 2003) were reviewed. To address the concern stated in Appendix A, Section 4.11,
that "Compass (version 1.0) does not perform well when using the gross activity option” and

to make the section calculations more straightforward, ESSAP recommends the following changes to
the document text and COMPASS data entry.

Create a table that shows the contaminants of concern and associated radionuclide mixture fractions.
Each row would also include the instrument, surface, and subtotal total efficiencies. The summation
of the subtotal total efficiency column will be the desired total efficiency value. Note that the fraction
column must sum to one, and in the COMPASS sofiware the gross activity DCGLw conversion from
dpm/100 cm? to cpm cannot be performed unless this condition exists. With this format, the reviewer
can easily determine the parameters used to calculate the total efficiency. This change would have no
impact on the final result, but should make the process easier to implement for future calculations
when more than one radionuclide is detectable for a gross activity measurement.”

" Response: A table will be included, as applicable, into future FSS reports listing the
representative radionuclide mixtures in the survey unit(s) and how the corresponding efficiencies
were determined. These efficiencies will anclude the instrument and surface parameters to determine
total efficiency.

Recommendation 2:  “SNEC calculations £900-03-003 and 6900-02-024 were reviewed. Scan
and static MDC determinations were consistent with guidance and were calculated to be less than
50% of the DCGLw. However, for calculation EQ00-03-003, sections 4.15 and 4.16, the incorrect
background value was used in the MDC calculations. The correct value to use would be the
unshielded (or open window) background average from the survey unit because the scan

survey was performed with an unshielded detector These errors would not affect the conclusions of
the final status survey.”

Response: Future designs and FSS reports will use the unshielded background readings that
are applicable to the type of survey and survey unit area.

Recommendation 3: “SNEC calculations ES00-03-003 and 6900-02-024 were reviewed. No
concerns were identified with the selection of the background reference area. Background
contributions were accounted for during survey planning, but not during data assessment.
Because survey unit gross activity levels were less than the DCGLw, use of the background
reference area data in the application of the WRS Test was not required (see Comment 4,
Attachment A).”

Response: Exhibit 2 of this letter Iists the ORISE comments that were made to SNEC’s draft FSS
report. These comments were listed in Reference 1, Attachment A. These comments are also listed
in Attachment 2 of this letter for clarification. Note response to Comment 4.



Attachment 2

Additional Comments
(From Attachment A of ORISE Report) -

1) Executive Summary, Page 1, Paragraph 2: ESSAP recommends defining the purpose of the
removable activity supplemental data. See Multi-Agency Radiation Survey and Site Investigation
Manual (MARSSIM) section 8.5.3.

Response: Comment included into revised report (see Attachment 3).

2) Executive Summary, Page 1, Paragraph 2: ESSAP recommends thet the exposure rate
measurements performed be mentioned in this section as also being “supplemental” in
nature.

Response: Comment included into revised report (see Attachment 3).

3) Section 3.1.1.2: This section states that all static measurement results were less than 250 net
cpm—-the action level for scanning per calculation 6900-02-024. First, the action level should

be changed to 580 net cpm for direct measurement comparison to the DCGLw. This change
should also occur in sections 3.1.2.2, 3.1.3.2, and 3.1.4.2.

Response: =~ Comment included into revised report (see Attachment 3).

4) Section 3.1.1.2: The table included in this section shows data for shielded and unshielded
measurements with the net cpm difference calculated. As written, the data assessment
appears to compare the net difference column to the DCGLw, which is not consistent with
MARSSIM guidance for data assessment when using the WRS Test. The last sentence in the
section should be rewritten to discuss only the unshielded (gross) measurement results and
how they compare to the DCGLw. The shielded and net difference columns should be
removed from the table. These suggestions also apply to the remaining sections titled “Static
" Measurements.” Per calculation E900-03-003, section 4.14, shielded measurements were
performed to correct background reference area ambient values to be consistent with the
survey unit. Once the reference area measurements are corrected for the difference in the
survey unit and reference area ambient backgrounds, additional shielded measurements are
not required and including additional shuelded measurement data could be confusing to the
reader.

Response: Comment included into revnsed report (see Attachment 3).

§) Sections 3.1.1.2 and 3.1.1.3: ESSAP recommends that the discussions in these sections
should be reversed in order because QC smears are discussed before the smear survey results
are discussed. This recommendation would apply to many sections throughout the document.
Response: Comment included into revised report (see Attachment 3).

6) Section 3.1.5: ESSAP recommends adding a discussion of how the gamma spebtroscopy data
from the smears should be interpreted.
Response: Comment included into revised report (see Attachment 3).

7) Section 3.5, Table: ESSAP recommends reporting the actual value of each gamma

spectroscopy measurement, with the minimum detectable concentration (MDC) reported

using a standard background for the process or individually for each measurement.

Response: GPU Nuclear and NRC agreed that current reporting convention is satisfactory. This
convention will continue to report the MDC value and.not the net value for gamma spectroscopy
measurements.

8) Section 5.0, Paragraph 5: ESSAP suggests rewording the summary written as “be backfilled
to at least the 774’ elevation” to clarify that the containment vessel (CV) will be backfilled

no higher than the 774’ elevation.

Response: Comment included into revised report (see Attachment 3).
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Executive Summary

This report presents the results and conclusions of the final status survey (FSS) conducted by
GPU Nuclear, Inc. of the bottom interior of the Saxton Nuclear Experimental Corporation
(SNEC) Containment Vessel (CV). This FSS specifically includes the results of structure
surface measurements taken in the CV interior 774’ elevation and areas below. The FSS for
this area was started in March 2003 and completed in April 2003.

The FSS was performed in accordance with Revision 2 of the SNEC License Termination Plan
(LTP). The CV structure surfaces were divided into eight (8) Class 1 survey units. Each survey
unit was comprised of building structure surfaces and metal plates 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 over 337 m? (100% of all accessible survey
unit surface areas).

2. 92 static measurements were collected as final survey data.

3. In addition, 44 supplemental removable surface radioactivity measurements were

collected. 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 Iess than 10% of
the surface area DCGL,,.

4, Exposure rate measurements (uR/hr) were perfonned These are oonsndered
supplemental in nature and was used as a point of comparison with past release
criteria. ,

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 resuits of the CV final status
survey, GPU Nuclear, Inc. concludes the CV interior 774’ elevation and below meets the NRC
requirements for release to unrestricted use.




1.0 Pumdée and Scope

This report presents the results and conclusions of the final status survey of the SNEC
Containment Vessel Interior 774’ and areas below this elevation. | provides the information
required by 10 CFR 50.82(a)(11) and SNEC’s License Termination Pian (LTP) to
demonstrate that this area meets the radlo!oglca! criteria for unrestricted use specified in 10
CFR 20.1402.

This report describes the radiological data collected for eight (8) Class 1 survey units
- contained within the SNEC CV lower head area. SNEC personnel have decontaminated
seven (7) of these survey units. Survey unit, CV2-23, (a steel support ring) was installed
new to the CV to add structural stability to the building during the concrete removal project.

This report only addresses the final status survey performed on the interior structure
surfaces located at and below the CV 774’ elevation. Interior areas above 774’ are not
addressed in this report. The format of this report follows the guidance contained in
Reference 6.13.
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2.0 Final Status Survey DeS!grn for CV 774’ and Areas Below

2.1 Description of Survey Units

The eight (8) survey units are listed below. These survey units are all designated as Class 1.
The survey unit codes were taken from Table 5-2, of SNEC LTP Revision 2. These survey
units are: CV2-19, CV2-20, CV2-21, CV2-22, CV2-23, CV3-1, CV3-2 and CV3-3.

Survey unit designations CV2-19 - CV2-22 comprises the CV shell surface area to which the
steel support ring is welded. These survey units consist of a 360° annular area around the
CV interior shell and are located directly behind the welded steel support ring. These surve¥
units consist of four (4) quadrant regions, (Quadrants A-D), each approximately 3.04 m
(12.2 m? total).

Survey unit designation CV2-23, is a W14 x 74 W-beam support ring (centered at the 774'-
9" elev.) that was welded to the CV shell to stiffen this structure after CV concrete removal.
The W-beam did not have residua! surface activity at the time of installation. Additionally, a
small section of the D-plates, which make up the vertical section of the CV steel shell
structure, is included. This area is ~5” high and is located just below the W-beam. The W-
beam extends 360 degrees around the inner circumference of the CV shell. The total area of
this survey unitis 74.5 m?, which includes the beam and the area just below the beam.

Survey unit designation CV3-1, is composed of ten (10) C-Plates (C1 through C10), starting
at about the 773'-8" elev. just below the W-beam area, and extending down to the top of the
B-plates. This survey unit is approximately 104.9 7 in total area.

Survey unit designation CV3-2 is composed of sixteen (16) B-Plates starting at about the
767’ elev. and extending down near the base of the CV shell at the 760°-7" elev. This survey
unit is approximately 124.4 m” in total area.

Survey unit designation CV3-3 is composed of two (2) A-Plates that form the bottom of the
SNEC CV shell. This survey unit is approximately 21.1 m? in total area.

2.2 Remediation History

Remediation of the SNEC CV began with gross decontamination and equipment removal,
e.g. piping, steam generator, pressurizer and the reactor vessel (fall of 1998). Failed
attempts to decontaminate the concrete inside the CV structure resulted in a decision to
completely remove the concrete from the building. In order to accomplish this, a ground
water abatement system around the exterior of the CV was installed. By the fall of 2002 the
SNEC CV intemal concrete structure was completely removed. However, several external
and internal stiffener rings were necessary to maintain structural integrity and to prevent
buckling of the building. These rings 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 shell was then cleaned to remove radiological
contamination, paint, residua! concrete dirt, weld and surface scale. Original weld areas
between the sections of steel plate that make up the steel shell were decontaminated along
with prominent surface defects. Remediation efforts of the interior CV steel surface included
combinations of the following techniques: '

¢ Roto-peening
¢ Liquid paint remover (MIRACHEM)
e Surface grinding



¢ Needle gun

e Grit blasting

e Wire brush

e Vacuuming

¢ 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 was conducted which included both surface scans and static
measurements. It also included a surface smear survey and sampling of the steel surface in
one suspect activation region. it was later determined that the suspect region was not
activated. Alpha radiation measurements were also taken at select locations. Smears were
counted for both beta-gamma and alpha contamination. .

23 Site Release Criteria

The site release criteria applied to the CV interior 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 the building occupancy scenario

(e.g. direct radiation, inhalation and ingestion).  The dose modeling for this scenario is
explained in the SNEC LTP, Revision 2, Section 6.2.1. The derived concentration guideline
levels (DCGLs) 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. Gross activity DCGLs were not applied to
areas or materials containing volumetric residua! radioactivity.

A comection to the gross activity DCGLw was made to address de-listed radlonuclldes and
to comect 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. These cormrection factors are reported in the SNEC LTP, Chapter 6.

2.4 Survey Designs

Survey unit designs are provided in Appendix A and B. Since all the survey units are Class
1 scan measurements were performed over 100% of the surfaces. 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 a gross activity DCGLy value developed for these survey units from
scrape samples of the interior surface of the SNEC CV. These samples were taken at five
(5) different elevations in the CV. The sample result that produced the most conservative
effective DCGLw value was then used as input to the Compass computer program. The
nearest sample result to the lower head region was taken from the 774’ elevation of the CV.
However, scrape Samples of surface contaminants have been collected from other intemal
CV shell support ring installation areas. These scrape samples consist Iargely of paint and
concrete residual along with surface scale.

Cs-137, H-3 and Ni-63 account for the majority of radionuclides. Cs-137 is the predominate
radionuclide and provides the only reasonably detectable radionuclide in this mix.
The following table presents the data quality objectives (DQOs) and other relevant
information, which went into the survey design packages.

DQO/Design Parameter Cv2-1$, 20, 21,22 Cv2.23 Cv31 Cv3-2 Cv3-3
Areas behind ring Ring C- Plates B-Plates A-Plates
["SNEC Design Caic. No. 6900-02-024 £900-03-003 | E900-03-003 | ES00-03-003 | E900-03-003
MARSSIM Classfification 1 1 1 1 1
Area Size () 22 745 1048 1344 211
Statistical Test WRS - WRS WRS WRS WRS
Type | Decision Error (a) 0.05 7 0.05 0.05 0.05 0.05
Type | Decision Error (p) 0.10 ) 0.10 0.10 : 0.10 0.10
"LBGR (cpm) &5 | 20 250 250 250
Estimated o (cpm) 233 387 387 - 387 38.7
Neo 24 28 28 28 28
Number of Static Data Points 36 ) | 20 1 . 18 9
DCGL,, (dpm/100 cm®) 2100 2100 2100 2100 2100
DCGL,, (cpm) 580 400 - 400 - 400 400 l
Scan MDC (dpm/100 cm) 425 - 737 737 737 737
[ Static MDC (dpm/100 cm”) 219 337 T 331 337 337
Sample # used for auclide mix , SXSMHAPE SXSD3164 7 SXSD3164 SXSD3164 SXSD3164
 SNEC Survey Request No. 46 60 59 58 57
Survey Instrument Mode! Ludlum 2350-1 Ludium 2350-1 Ludlum 2350- | Ludium 2350~ Ludium 2350-1
w/43-68 probe w/43-68 probe -1 w/43-68 1w/43-68 w/43-68 probe
_ probe probe
Instrument Tota! Efficiency 0.225 7 0.15 0.15 015 0.15
Measurement Type Scan/static Scarvstatic Scansstatic Scan/static Scan/static

Even though both survey designs (see Appendix A & B) had the same DCGL ,, different
assumptions were used in the calculations. These assumptions included differences in
nuclide mix ratios and instrument efficiencies, use of a factor to correct for activated steel,
and use of a conservative correction factor {0.2) to reduce the DCGL,, due to uncertainty in
the nuclide mix. ,



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 6.7 - 6.12
which are filed in the SNEC FSS history file.

3.1 Survey Units CV2-19, 20,21,22, “Interior CV Weld Ring Areas @ 774 ft EI”

These surveys were performed on the CV steel liner, approximately 774’ elevation, prior
to the installation of an intemal support ring. Surface scan and static measurements
were performed using a Ludium 2350-1 “datalogger” system. The metal surface area -
that was surveyed consisted of a single band measuring 10 inches wide and spans the
circumference of the CV liner. The band was divided into four equal quadrants; namely
*A®, *B", “C", and “D". Each quadrant was a separate survey unit. These survey units
were designated as CV2-19, CV2-20, CV2-21 and CV-22.

Prior to the survey static unshielded and shielded GFPC (gas-flow proportional counter)
surface measurements were performed to determine an estimate for the mean and
sigma of each survey unit. This calculation was documented in Calculation No. 6900-02-
024 (See Appendix B).

The scan speed was set at 2.2 cmlseoond (1 detector width per 4 seoonds) The
effective DCGL,, for this measurement plan is taken to be 2100 dpm/100 cm®. A net
fixed point measurement result of about 580 cpm yields ~2100 dpm/100 cm? (the
DCGL,) for a 1 minute count time. ,

No WRS statistical analysis is necessary for this survey unit since all resuttmg static
measurements are below the assigned DCGLw (580 net cpm per 100 cm? or 2100
dpm/100 cm?).

Atthough the survey unit is ten inches wide, an additional four inches of shell has been
cleaned above and below this region. Surface scan measurements included this
additional area. It must be noted that some static measurements were made in this
buffer region when the required survey pomt fell on the outside boundaries of the survey
unit. ,

3.1.1 Summary of Results for Suwey Unit “CV 2-19” (Quadrant “A”)
3.1.1.1 Surface Scan Measurements

After establishing an average background (ABCR) for the survey (166 cpm), a 100%
surface scan was performed using a Ludlum-2350-1 with a 43-688 probe. The action
level was >250 ncpm. All measurement results indicated <250 ncpm.



3.1.1.2 Static Measurements

Nine survey points were surveyed in this quadrant. All measurement results are reported
as unshielded readings (gross cpm). Measurement results all indicated <580 cpm.

CV219 QUAD'A’' |  UNSHIELDED
SAMPLE POINTS | READING (CPM)
1 188
2 129
3 185
4 165
5 154
6 168
7 185
8 182
9 184
QC SAMPLE #5 148
MEAN 170
MAX 188
MIN 129
MEDIAN 182

3.1.1.3 Loose Surface Contamination (Smear Survey)

Five smears were taken in the quadrant. Since no elevated achv:ty was detected during
the scan and static survey measurements additional smears were not warranted. Smear
results indicated <1K dpm/100 cm? beta-gamma and <MDC (11.6 dpm/100 cm?) alpha.

3.1.1.4 Quality Contrel (QC) Measurements

A 5% re-sampling and re-survey requirement was performed. Scan measurements were
performed in a four foot section between fixed points #2 and #3 to verify initial scan
measurements were <250 ncpm. Measurement results were <250 ncpm. This re-survey
area is approximately 10% of the total quadrant area.

A static measurement set was re-performed on survey point #5. Measurement results
indicated a net difference <250 cpm.

A smear was taken at smear Ioeatlon #3 Smear results indicated <1K dpm/100 cm?
beta-gamma and <MDC (11.6 dpm/100 cm )alpha




3.4.2 Summary of Results for sur?ey: Unit “CV 2-20"(Quadrant “B”)
3.1.2.1 Surface Scan Measurements

After establishing an average background (ABCR) for the survey unit (170 cpm), 100%
surface scan was performed using a Ludlum-2350-1 with a 43-68B probe. The action
level was >250 ncpm. Measurement results were all <250 ncpm.

3.1.2.2 Static Measurements

Nine survey points were surveyed in ,this quadrant. All measurement results are reported
as unshielded readings (gross cpm). Measurement results all indicated <580 cpm.

CV2-20QUAD'B' | UNSHIELDED
SAMPLE POINTS | READING (CPM)
1 170 '
2 210
3 173
4 171
5 151
6 158
7 150
8 172
9 149
QC SAMPLE #5 115
MEAN 167
STANDARD 19.0
DEVIATION
MAX 210
MIN 149
MEDIAN 170

3.1.2.3 Loose Surface Contamination (Smear SuWey)

Five smears were taken in the quadrant. Since no elevated activity was detected during
scan and static survey measurements additional smears were not warranted. The resuits
of the five smears taken indicated <1K dpml100 cm? beta-gamma and <MDC (11.6
dpm/100 cm?) alpha.

3.1.2.4 Quality Control (QC) Measurements ,

A 5% re-sampling and re-surveying requirement was performed. Scan measurements
were performed in a four foot section in the proximity of fixed points #1 and #2 to verify

intial scan measurements were <250 ncpm. Measurements results indicated <250
ncpm. This re-survey area represents appmximately 10% of the total quadrant area.

A static measurement set was re-performed in the location of survey point #5.
Measurement results indicated a net difference <250 ncpm.




A smear was taken at smear location #3. Smear results indicated <1K dpm/100 cm?
beta-gamma and <MDC (11.6 dpm/100 cm? alpha.

3.1.3 Summary of Results for Survey Unit “CV 2-21”(Quadrant “C”)
3.1.3.1 Surface Scan Measurements

After establishing an average background (ABCR) for the survey unit (157 cpm), a 100%
surface scan was performed using a Ludium-2350-1 with a 43-68B probe. The action
level was >250 ncpm. Measurement results in all areas indicated <250 ncpm.

3.1.3.2 Static Measurements

Nine survey points were required torbe sufveyed in this quadrant. All measurement
results are reported as unshielded readings (gross cpm). Measurement results all
indicated <580 cpm.

cv221QUAD'C | UNSHIELDED |
SAMPLE POINTS | READING (CPM)
1 131
2 168
3 162
4 131
5 135
6 169
7 153
8 146
) 162
QC SAMPLE #5 179
MEAN 149
MAX 168
MIN 131
MEDIAN 153

3.1.3.3 Loose Surface Contamination (Smear Survey)

Five smears were taken in this quadrant. Since no elevated activity was detected during
scan and static survey measurements additional smears were not wamranted. Results
from the five smears taken indicated <1K dpm/100 cm? beta-gamma and <MDC (11.6
dpm /100 cm?) alpha.

3.1.3.4 Quality Control (QC) Measuremenfs }

A 5% re-sampling and re-surveying tequirement was performed. Scan measurements
were performed in a four foot section in the proximity of fixed points #8 and #9 to verify




initial scan measurements were <250 népm‘. Measurements results indicated <250
ncpm. This re-survey area represents 10% of the total quadrant area.

A static measurement set was re-performed on survey point #5. Measurement results
indicated a net difference <250 ncpm.

A smear was taken at smear location #3. Smear results indicated <1K dpm/100 cm?
beta-gamma and <MDC (11.6 dpm/100 cm?) alpha.

3.1.4 Summary of Results for Survey Unit “CV 2-22” (Quadrant “D")
3.1.4.1 Surface Scan Measurements

After establishing an average backgfound (ABCR) for the survey unit (150 cpm), a 100%
surface scan was performed using a Ludlum-2350-1 with a 43-68B probe. Action level
was >250 ncpm. Measurement results for all areas indicated <250 ncpm.

3.1.4.2 Static Measurements

Nine survey points were required to be surveyed in this quadrant. All measurement
results are reported as unshielded readings (gross cpm). Measurement results all
indicated <5680 cpm.

CV2:22QUAD'D’ | UNSHIELDED
SAMPLE POINTS | READING (CPM) -
1 185
2 163
3 118
4 144

5 129

6 139

7 134

8 167

9 144

ac SA;IISPLE @ 473
MEAN 146
oo | ms
MAX 185
MIN 118
MEDIAN 144

10



3.1.4.3 Loose Surface Contamination (Smear Survey)

Five smears were taken in the quadrant. Since no elevated activity was detected during
scan and static survey measurements addmonal smears were not warranted. Results
from the five smears indicated <1K dpm/100 cm? beta-gamma and <MDC (11.6 dpm/100
em?) alpha.

3.1.4.4 Quality Control (QC) Measurements

A 5% ne-samplrng and re-surveying requrrement was performed. Scan measurements
were performed in a four foot section in the proximity of fixed points #2 and #3 to verify
initial scan measurements were <250 ncpm. Measurements results indicated <250
ncpm. This re-survey area represents approximately 10% of the total quadrant area.

A static measurement set was re-performed on survey point #5. This measurement set
indicated a net difference <250 cpm. ,

A smear was taken at smear location #3. The smear result indicated <1K dpm/100 cm?
beta-gamma and <MDC (11.6 dpm/100 cm?) alpha.

LY

3.1.5 Speclal Notes:

All smears taken for the previous survey units were composited and gamma scanned for
2000 seconds. (Reference sample # SX-SM-3194). Gamma scan results indicated <1.49
E-5 uCi/smear group for Cs-137, and <1.14 E-5 uCi/smear group for Co-60. Gamma
scan analyses on smears was performed as a verification tool for derived isotopic mixes
used in surrogate determinations in survey designs.

3.2  Survey Unit CV2-23, “W14 x 74 W-Beam Support Ring, @174’ EI” -

This survey unit consists of the entire ring located at the 774’ elevation and
approximately 5 inches of the CV shell below the ring (D plate). The unit is divided into
four quadrants (A, B, C, and D). “A* Quadrant is due south. The total surface area is
74.5 m®. The following radiological surveys were conducted in accordance with the
survey design documented as SNEC Calculation No.ES00-03-003 (See Appendix A).

The scan speed was set at 2.2 cm/second (1 detector width per 4 seoonds) The
effective DCGLw for this measurement plan is taken to be 2100 dpm/100 cm®. A net
fixed point measurement result of 400 cpm yields ~2100 dpm/100 cm* (the DCGL,,) for a
1 minute count time.

No WRS statistical analysis is necessary for this survey unit since aII static
measurements are below the assigned DCGL, (400 net cpm per 100 cm? or 2100
dpm/100 cm?).

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

Surface Scan Measurements for BetaIGamma Activity — A 100% surface scan was
performed on the survey unit (74.5 m? area). The action level for scanning was 200
NCPM.

Static Measurements for Beta/Gamma Activity — At least 20 static measurement pairs,

(shielded and unshielded) were performed. The action level (DCGL,) for static
measurements was 400 NCPM. ,
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Static Measurements for Gamma Activity Using the Bicron Micro-Rem Instrument — At
least 8 general area static measurements using a Micro-Rem Meter were taken and
spaced throughout the survey unit. These measurements were obtained approximately 3
feet from the ring surface.

QC Repeat Measurements — A minimum of §% of all static and surface scan
measurements were re-performed using identical methodology.

3.21 Summary of CV2-23 Results 7
3.2.1.1 Surface Scan Measurements

After establishing Average Background Count Rate (ABCR) for the ring (approximately
116 cpm), a 100% surface scan was performed on the ring and the 5-inch band of the
CV shell directly below the ring. The action level was 200 NCPM. All results indicated
levels below action level.

3.2.1.2 Static Measurements

Twenty (20) measurement pairs were obtained. All measurement results are reported as
unshielded readings (gross epm). Measurement results ali indicated <400 cpm.

cv2.23 STATIC uusmsl.(%i?n ;zsApmG
POINT NUMBER

97
2 113
3 119
4 118
5 129
6 80
7 97
8 92
9 104
10 101
11 96
12 103
13 112
14 117
15 122
16 124
17 109
18 115
18 122
20 125
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QC Sample @ 3 88
QC Sample @ 17 100
MEAN 110
STANDARD 130
DEVIATION
. MAX 129
MIN 80
MEDIAN 113

3.2.1.3 Static Measurements for Gamma Activity Using the Bicron Micro-Rem Instrument

Eight static Micro-Rem measurements were obtained appnoxmately 3 feet above the
surface. All measurements were approxmately 3 uRIhr

3.2.1.4 Loose Surface Contamination (Smear Survey)

Three smears were taken as part of a post remediation survey. Since no elevated
activity was detected during scan and static survey measurements additional smears
were not warranted. Results from the three smears indicated <1K dpm/100 cm? beta-
gamma and <MDC 13.1 dpm/100 cm?alpha. Also see section 3.6 for smear results.

3.2.1.5 Quality Control (QC) Measurements and Comparisons

Scan measurements were performed on approximately 6.6 m? (8.8% of the total survey
unit surface area). Measurement results were <200 NCPM. This percentage meets the
5% requirement. Static measurements were obtained for points #3 and #17.
Measurement results were <400 NCPM. This percentage 2 of 20 (10%), meets the 5%
requirement.

Static Measurement (Micro-Rem) was performed in the vicinity of the lnmal survey pomt
location in “C® Quadrant. This peroentage, 1 of 8 equals 12.5%, meets the 5%
requirement.

3.2.1.6 Exceptions & Dlscrepanmes

Static measurement point # 20 was re-lomted as per the survey des:gner Initial location
coordinates fell outside the survey unit.

Scan surveys could not be performed on some ring surfaces. These exceptions were

due to ring support obstructions, connection joints and 80° bends in the ring. All areas
not surveyed were noted on the documented surveys located in the SNEC history file.
All areas not surveyed consisted of clean material installed during concrete demolition.
Areas of joints between rings were originally sealed and maintained in an isolation
condition. Additionally, the combined surface area of these unsurveyed areas is
ms:gnlﬁeant when compared to the total survey unit area, (0.23 m? of 74.5 m? equals

0.3%). Since the adjacent exposed surface areas were found to be less than the action
level it is concluded that these inaccessible and protected areas are also less than the
action level.
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3.3  Survey Unit CV3-, “10 C-Plates”

This survey unit is comprised of 10 stee! plates desngnated C1 through C10. The total
surface area of the survey unit is approximately 104.9 m?. The following radiological
surveys were conducted in accordance with the survey design documented as SNEC
Calculation No.E900-03-003 (See Appendix A)

The scan speed was set at 2.2 cm/second (1 detector width per 4 seoonds) The
effective DCGL,, for this measurement plan is taken to be 21ogjpml100 cm’. A net
fixed point measurement result of 400 cpm yields ~2100 dpm/100 cm? (the DCGLw) for
a 1 minute count time.

No WRS statistical analysis is necessary for this survey unit since alI static
measurements are below the asssgned DCGLw (400 net cpm per 100 cm? or 2100
dpm/100 cm?).

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

Surface Scan Measurements for BetalGamma Activity — A 100% surface scan was
performed on the survey unit (104.9 m area). The surface scan action level was 200
NCPM.

Static Measurements for Beta/Gamma Activity — 11 static measdrement pairs, (shielded
and unshielded) were surveyed. The action level (DCGL,) for static measurements is
400 NCPM. ,

Static Measurements for Gamma Acthty Using the Bicron Micro-Rem Instrument —
Obtained at least 10 general area static (1 per grid) measurements using a Micro-Rem
Meter spaced throughout the survey unit. These measurements were obtained at a
height of approximately 3 feet above the surface.

QC Repeat Measurements - A minimum of 5% of all static and surface scan
measurements were re-performed using identical methodology.

3.3.1 Summary of CV3-1 Results (10 C-Plates)
3.3.1.1 Surface Scan Measurements

After establishing Average Background Count Rate (ABCR) values for the C-plate areas,
a 100% surface scan was performed. The action level was 200 NCPM. All results
indicated levels below the action level.

3.3.1.2 Static Measurements

Eleven (11) measurement pairs were 6btaiﬁed. All measurement results are reported as
unshielded readings (gross cpm). Measurement results all indicated <400 cpm.
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CV3-1 STATIC UNSHIEL(%E%;!EAD!NG

POINT NUMBER

139

2 122

3 127

4 117

5 137

6 121

7 131

8 107

9 121

10 104

11 106

QC Sample @ 2 124

QC Sample @ 10 106

MEAN 121

STANDARD 120

DEVIATION

MAX 139

MIN 104

MEDIAN 121

3.3.1.3 Static Measurements for Gamrﬁa Activity Using the Bicron Micro-Rem Instrument

Ten (10) static Micro-Rem measurements were obtained (1 per grid). All measurements
indicated approximately 3 uR/hr. ,

3.3.1.4 Loose Surface Contamination (Smear Survey)

Thirteen smears were taken as part of a post remediation survey. Since no elevated
activity was detected during scan and static survey measurements additional smears
were not wamanted. Results from these smears indicated <1K dpm/100 cm? beta-
gamma and <MDC 13.1 dpm/100 cm?alpha. Also see section 3.6 for smear results.

3.3.1.5 Quality Contro! (QC) Measurements and Comparisons

Scan measurements were performed on approximately 10.5 m? or 10% of the total
survey unit surface area. Measurement results were < 200 NCPM. Static measurements
were obtained for points #2 and #10. Measurement results were <400 NCPM. This
percentage, 2 of 11, (18.2%), meets the 5% requirement.

Static Measurement (Micro-Rem) was performed in the vicinity of the initial survey point
location in grid #3. This percentage, 1 of 10, (10%), meets the 5% requirement.
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3.4  Survey Unit CV3-2, “16 B-Plates”

This unit is comprised of 16 steel plates (designated as B1 through B16) that form the
bottom of the CV shell. The total surface area of the survey unit is approximately 124.4
m2. The following radiological surveys were conducted in accordance with the survey
design documented as SNEC Calculation No.ES00-03-003 (See Appendix A).

‘The scan speed was set at 2.2 cm/second (1 detector width per 4 seconds) The
effective DCGL,, for this measurement plan is taken to be 2100 dpm/100 cm?. A net
fixed point measurement result of 400 cpm yields ~2100 dpm/100 cm* (the DCGLw) for
a 1 minute count time.

No WRS statistical analysis is necessary for this survey unit since all static
measurements are below the ass:gned DCGL, (400 net cpm per 100 cm? or 2100
dpm/100 cm?).

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

Surface Scan Measurements for Beta/Gamma Activity — A 100% surface scan was
performed on the survey unit (area 124.4 m’)

Static Measurements for Beta/Gamma Activity — 18 static measurement pairs, (shielded
and unshielded) were surveyed. In addition, 18 general area static gamma
measurements, using a Micro-Rem Meter spaced throughout the survey unit, were taken
at a height of approximately 3 feet above the surface.

A minimum of 5% of all static and surface scan measurements were re-performed using
identical methodology to satisfy QC requirements.

3.41 Summary of CV3-2, “16 B-Plates” Results
3.4.1.1 Surface Scan Measurements

After establishing Average Background Count Rate (ABCR) values for the panels
surveyed, a 100% surface scan was performed on the plates. The action level was 200
NCPM. All results indicated levels below the action level.

3.4.1.2 Static Measurements

18 measurement pairs were obtained. All measurement resulits are reported as
unshielded readings (gross cpm). Measurement results all indicated <400 cpm.
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cv-zsTaic | UNSHIELOED READING
POINT NUMBER |
1 ' 155
2 ‘ 145
3 165
4 145
5 157
6 144
7 175
8 150
¥ 9 147
10 146
11 142
12 166
13 1563
14 176
15 172
16 162
17 176
18 151
QC Sample @ 1 129
QC Sample @ 14 165
QC Sample @ 17 466
MEAN 156
STANDARD 11.8
DEVIATION
MAX 176
MIN 142
MEDIAN 154

3.4.1.3 Static Measurements for GammarActivity Using the Bicron Micro-Rem Instrument
18 static Micro-Rem measurements were obtained. The values ranged from 3 to 5 uR/hr.

17



3.4.1.4 Loose Surface Contamination (Smear Sutvey)

Three smears were taken as part of a post remediation survey. Since no elevated
activity was detected during scan and static survey measurements additional smears
were not wamranted. Results from these smears indicated <1K dpm/100 cm? beta-
gamma and <MDC 12.7 dpm/100 cm®alpha. Also see section 3.6 for smear results.

3.4.1.5 Quality Control (QC) Measurements and Comparisons

Scan measurements were performed on approximately 14 m? or 11.25% of the total
surface area. Measurement resulis were <200 NCPM. Static measurements were
obtained for points 1, 14 and 17. Measurement results were >400 NCPM. This
percentage, 3 of 18, (16.7%), meets the 5% requirement.

3.5 Survey Unit CV3-3, “2 A-Plates”

This survey unit is divided into two semi-circular steel pIates (A1, A2) that form the

bottom of the CV shell for a total surface area of 21.1 m%  The following radiological

surveys were conducted in accordance with the survey design documented as SNEC

Calculation No. 5900-03-003 (See Appendix A). In the onglnal design this area was

sized as 26.3 m%. This value was later corrected (21.1 m?) prior to performing the final
survey.

The scan speed was set at 2.2 cm/second (1 detector width per 4 seoonds) The
effective DCGLw for this measurement plan is taken to be 2100 dpm/100 cm®. A net
fixed point measurement result of about 400 cpm yields ~2100 dpml‘loo cm? (the
DCGL,) for a 1 minute count time.

No WRS statistical analysis is necessary for this survey unit since all static
measurements are below the assigned DCGL,, (400 net cpm per 100 cm? or 2100
dpm/100 cm?).

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

Surface Scan Measurements for- BetaIGamma Actlwty A 100% surface scan was
performed on the survey unit (area 21.1 m?).

Static Measurements for BetaIGamma Activity — 9 static measurement pairs, (shielded
and unshielded) were surveyed. In addition, 6 general area static gamma
measurements, using a Micro-Rem Meter spaced throughout the survey unit, were taken
at a height of approximately 3 feet above the surface.

A minimum of 5% of all static and surface scan measurements were re-performed using
identical methodology to satisfy QC requirements.

3.5.1 Summary of Plate (A1 & A2) Measurement Results
3.5.1.1 Surface Scan Measurements

After establishing Average Background Count Rate (ABCR) values for the plates, a
100% surface scan was performed on the plates. The action level was 200 NCPM. All
areas indicated levels below the action level.
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3.5.1.2 Static MeaSurements

Nine (9) measurement pairs were obtained. Al measurement results are reported as
unshielded readings (gross cpm). Measurement results all indicated <400 cpm.

CV3-3 STATIC UNSHIEL(%%I»)AI)QEADING

POINT NUMBER

138

2 134

3 - 148

4 157

5 143

6 143

7 - 160

8 153

9 160

QC Sample @ #7 166

QC Sample @ #9 181

MEAN 147

STANDARD 8.6

DEVIATION

MAX 160

MIN 134

MEDIAN 148

3.5.1.3 Static Measurements for Gamma Activity Using the Bicron Micro-Rem Instrument

Six (6) static Micro-Rem measurements were obtained. The values ranged from 3 to §
pR/Mhr. :

3.5.1.4 Loose Surface Contamination (Smear Survey)

One smear was taken as part of a post remediation survey. Since no elevated activity
was detected during scan and static survey measurements additional smears were not
wamranted. Results from the this smear indicated <1K dpm/100 cm? beta-gamma and
<MDC 13.5 dpm/100 cmZ2alpha. Also see section 3.6 for smear results.

3.5.1.5 Quality Control (QC) Measurements and Comparisons

Scan measurements were performed on approximately 4 m? of surface area or 18.9%, of
the total area. Measurement results were <200 NCPM. Static measurements were
obtained for points #7 and #9. This percentage, 2 of 9 (22%), meets the 5% requirement.
Measurement results were <400 NCPM.
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3.6

Lower Head CV Smear Resulfs o

Post decontamination loose surface contamination activity in the following SNEC CV
survey units is less than 10% of the effective DCGLw value for the applicable survey
unit.

CALCULATIONS

Five sets of smears were taken in thls region on representatwe surfaces of four survey
units. Each smear sampled ~100 cm? of surface area The calculated effective DCGLw
value for this area of the CV is 2100 dpm/100 cm? (10% =210 dpm/100 cm ?). The five

smear sets are described below:

1.
2.

SXSM3349 - (3 smears); Survey Unit CV3-1, Plates C-8,C-9 & C-10.

SXSM3355 ~ (4 smears); Survey Unit CV3-1, Plates C-5, C-6 & C-7.

SXSM3356 ~ (7 smears), Survey Units CV3-1, CV3-2 and CV2-23, Plates B-8, B-9,
C-3, C~4 and the 774’ El Support Ring.

SXSM3361 — (5 smears); Survey Units CV2-23 and CV3-1 Miscellaneous C-Plates
and the 774’ El Support Ring.

SXSM3387 - (3 smears); Survey Units CV3-2 and CV3-3, Plates B-10, B-16, A-1

and A-2.

The above sets of composite smears were gamma scanned and yielded the following
results for Cs-137.

Composlte Smear GammaVScan results

Smear No. g:;‘g‘: Cs-137(uCi) No.ofSmears Cs-137(dpm) Totaldpm  *dpm/100 cm?
SXSM3349 113213 < 1.0E-05 3 <233 <376 <125
SXSM3355 1-13216  <8.2E-06 4 <204 <329 <82
SXSM3356 113220 < 9.6E-06 7 <213 = <344 <49
SXSM3361 113239 < 9.2E-06 5 <204 <329 <66
SXSM3387 1-13257 < 1.13E-05 3 <251 <405 <135

NOTE: The fraction of Cs-137 In the mix for this area of the CV is taken to be 62%.

*Average per smear.
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4.0 Data'Assessment

The final status survey data has been reviewed to verify authenticity, appropriate
documentation, and technically aooeptable 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. '

2. The calibration of the instruments used to collect the data was current and radioactive
sources used for calibration were traoeable to recognized standards or calibration
organizations.

3. Instrument response was checked before and, where required, after instrument use
each day data was collected.

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

5. The MDCs and the assumptions used to develop them were appropriate for the
instruments and the survey methods used to collect the data.

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

7. 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.

8. The custody of samples that were sent forroff-site laboratory analysis, were tracked
from the point of collection until the final results were obtained, and

9. The final status survey data consists of qualified measurement results representative
of current facility status were oollected in accordance with the appllcab!e survey
design package.

if a discrepancy existed where one or more criteria were not met, the discrepancy was
reviewed and comrective 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 unit
clearly meets the criterion because of the following:

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

2. 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.
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6.0 Final Symey Conclusions

The CV Interior, 774’ EL and below final status survey 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 radioactivify ihside the lower CV was less than the
assigned DCGL,.

2, Since all measurements were less than the DCGL,, no EMC DCGL
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, 774’ El. and below is suitable for unrestricted
release and can therefore, be backfilled no higher than the 774’ elevation.
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C

1.0 PURPOSE

11

1.2

1.3

14

The purpose of this calculation is to develop a survey design for four (4) Class 1 survey
units contained within the SNEC CV lower head area. Three of these survey units have
been aggressively decontaminated by SNEC personnel using methods described in section
4.8. The fourth survey unit (a steel support ring), was installed new to the CV to add
structural stability to the building during the intemnal concrete removal project.

The four (4) survey units are composed of the items shown on Attachment 1-1 (from

- Reference 3.1), through 1-4 (and are listed below). The “Location Codes” (taken from

Table 5-2, of Reference 3.2) for these survey units are: Cv2-23, CV3-1, CV3-2 and CV3-3.

Survey unit designation CV2-23, is one W14 x 74 W-beam support ring (centered at the

774'-9" El) that was welded to the CV shell to stiffen this structure after CV concrete

removal. The area under the W-beam was surveyed IAW an “at risk® survey design

(FirstEnergy/GPU Calculation No. 6900-02-024, Reference 3.3). The W-beam was a

radiologically clean member at the time of installation. Additionally, a small section of the D-

plates, which make up the vertical section of the CV steel shell structure, is included. This

area is ~5" high and is located just below the W-beam. The W-beam extends 360 degrees
around the inner circumference of the CV shell. The total area includes the beam and the
area just below the beam which form one survey unit of approximately 74.5 square meters.

1.3.1 Survey unit designation CV3-1 is composed of 10 C-Plates (C1 through C10),
starting at about the 773'-8" EI just below the W-beam area, and extending down to
the top of the B-plates. Thls survey unit is approxlmately 104.9 square meters in
total area.

1.3.2 Survey unit designation €V3-2, The 16 B—Plates start at about the 767" El and
extend down near the base of the CV shell at the 760’-7" El. This survey unit is
approximately 124.4 square meters in total area.

1.3.3 Survey unit designation CV3-3, The 2 A-Plates form the bottom of the SNEC CV
shell. This survey unit is approximately 26.3 square meters in total area.

This calculation also establishes a workmg gross activity DCGLw (in dpm/100 cm?) for
these survey units.

2.0 SUMMARY OF RESULTS

2.1

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

2.1.1 The survey area is divided _ihto 4 Class 1 survey units.

2.1.2 The “Location Codes” for these survey units are: CV2-23, CV3-1, CV3-2 and CV3-3.

2.1.3 The area of each survey unit is: A
e CV2-23 =74.5 square meters (774’ El Suggo‘rt Ring)
¢ CV3-1=104.9 square mefers (C-Plates)
o CV3-2=124.4 square meters (B-Piates)
o CV3-3 = 26.3 square meters (A-Plates)
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2.1.4 The number of static measutjement points developed for each survey unit is:

o 774’ El Support Ring = 20 (see Attachment 2-1 to 2-4)
e C-Plates =11 (see Attachment 3-1)
e B-Plates = 18 (see Attachmeht 3-2)

¢ A-Plates =8 {see Attachment 3-3)

2.1.5 The suggested starting point (0, 0) for physically Iowtmg each survey point (as listed
in Attachments 2-1 to 2-4 and 3-1 to 3-3), is shown below (see Attachment 1-3 for

additiona! guidance in locating points on the 774’ El support ring).

o 774’ EI Support Ring, QAD A = Upper left hand corner of region where
Static points are marked (sectlon of W-Beam facing the center of the CV

also called the top ﬂangez‘

774’ El Support Ring, QAD B = Upper left hand comer of region where
Static points are markgg {lowest flange area, also facing the center of the

v, ,
774’ El Support Ring, QAD C = Same location as QAD A

774’ El Support Ring QAD'D = Lower left hand corner of web section, in the
region where the measurement points are located.

C-Plates = Upper left hand corner of diagram
s B-Plates = Upper left hand comer of diagram
s A-Plates = L ower left hand corner of diagram

2.1.6 The scan speed is set at cm/sec. Scan coverage Is set at 100‘V (Class 1 area).

2.1.7 This survey design requires the detector be in contact with the surface during all
measurement phases except in areas where this is not possible.
2.1.8 Static measurement points are to be e¢learly marked/identiﬁed in each survey unit.

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

2.1.10 The DCGLw incpm is 400 cgm above background.

2.1.11 The action level during fi first phase scanning is 200 cpm above backg;gund if this
level is reached, the surveyor should stop and perform a count of at least 1/2

minute duration to cdentrfy the actual count rate.

2.1.12 Areas _greater than the DCGLw (400 ncpm) must be idenﬂﬁed, documented,
marked, and bounded fo include an area estimate.

(/ 2.1.13 Remediation is indicated when any area exceeds 3 x the DCGLw for any scan or

discrete measurement or when the average value for any area of ~1 square meter is
greater than the DCGLw. When remediation is performed the current survey design
is void.

2.1.14 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
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permission to delete that survey point. Document the reason for the deletion. Note
that up to three survey points in any survey unit (except the A-Plate region), may be
deleted without reducing the survey designs effectiveness.

2.1.15 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).

2.1.16 Other Instruments of the type specified in 2.1.15 above niaz'bé used during

the FSS but they must demonstrate an efficiency at or above the value listed in
Attachment 6-1 (23.6%). -

3.0 REFERENCES

3.1

3.2
3.3
34

3.5
3.6
3.7

3.8
3.9
3.10

31
3.12

3.13
3.14
3.1

‘Inside Stiffener Rings for Bucklmg Protectlon SNEC-S6, GTS Technologies, Inc.,
12/20/01.

SNEC Facility License Ti errnination Planr. 7
SNEC Calculation No. 6900-02-024, Interior CV Weld Ring Areas @ 774’ El - Survey Plan.

Compass Computer Program, Versnon 100 Oak Ridge lnstltute for Science and
Education.

Visual Sample Plan, Version 2.0 (orvgre‘arterr), Copyright 2002, Batte_lle Memorial Institute.
SNEC Procedure E900-IMP-4500.59, “Final Site Survey Planning and DQA”.

Westinghouse Electric Corporatibn. 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-O19, Rev 1, 1/18/02.
Ryerson Structural Products Handbpdk, Joseph T. Ryerson & Son, Inc., 1972.

SNEC procedure E900-IMP-4520.04, “Survey Methodology to Support SNEC License
Termination”.

SNEC procedure EQOO-IMP-4520 06, "Survey Unit Inspection in Support of FSS Design”.

NUREG-1575, “Multi-Agency Radxatlon Survey and Site Investzgatxon Manual®, August,
2000.

RadDewy for Windows, Version 1.13, Grove Engineering, Rockville, MD, October 1996.
Microsoft Exce! 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.

4.0 ASSUMPTIONS AND BASIC DATA

41

W

4.2

4.3

A gas flow proportional counter (GFPC) will be used in the beta detection mode as the
survey instrument (a Ludium 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.

The WRS statistical testing criteria will be used for this survey design.
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4.4

4.5

4.6
4.7

4.8

The number of points chosen by Compass was located on survey maps for each survey
unit by using the Visual Sample Plan (VSP) computer code (Reference 3.5).

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
overage from the required 20% to as much as 100% for one case. This was done to ensure
that at least one measurement point was located within each CV structural plate, and that a
significant frequency of point placements were attained along the structural support beam.

The result is that the bounded regions are less then that calculated by Compass which
indicated that 8 survey points were adequate for each survey unit. In the case of the
support ring, the four quadrants were stacked in pairs graphically before plottmg out the
survey points. The triangular grid was split between two ring sectlons resulting in differing
vertical point placements along each quadrants.

Reference 3.6 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 3.1, 3.7, and 3.8. In addition, Reference 3.9 was used to establish

the surface area of a steel W-beam (see Attachment 1-3):

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

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

e Four areas of exposed Flange are lonted adjacent to the Web Then 4 x 4811" =
19.244".

¢ Height of Web is taken to be 14.18" ~ (2 X 0.783') =12.624" x 2= 25.248".
¢ Then the total vertical section is: 3.132" + 10.072" + 19. 244" + 25.248" = 57.696"
Adding the lower 5" section of D-plates yields 57.696" + 5" = 62.696”

The circumference of the CV is 50 ft x 12°/t x n = 1885” which is at the welded area of the
W-beam (at the surface of the CV). However, since 1ce the W-beam is 14.19" in height, the
exposed top Flange area of the W-beam is only [(50 ft x 12°/t) — (2 x 14.197)] x = = 1796” in
circumference.

Remediation History

Remediation of the SNEC CV began mth 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 intemal 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 intemnal concrete structure was removed in total. However, several extemal and intemal
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 intemal surface of the CV steel shell was
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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: :

o roto-peening
¢ liquid paint remover (MIRACHEM)

e surface grinding
e needle gun

e grit blasting

¢ wire brush

e vacuuming

e 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 separate Post Remediation Survey (PRS) was conducted under the guidance of Survey
Request (SR) SR-0052 and 0053 (Reference 3.10). The post remediation survey included
both surface scans and static measurements. It also included a surface smear survey and
sampling of the steel surface in. one suspect activation region. 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) in this area. The area was then inspected
IAW criteria established in Reference 3.11, before being approved for FSS activities.

This survey design uses a gross activity DCGLw value developed for these survey units
from scrape samples of the interior surface of the SNEC CV. These samples were taken at
five (5) different elevations in the CV. The sample resuit that produced the most
conservative effective DCGLw value was then used as input to the Compass computer
program (see Reference 3.4).

The nearest sample result to the lower head region was taken from the 774' elevation of the
CV. However, scrape samples of surface contaminants have been collected from other
intemal CV shell support ring installation areas. These scrape samples are listed below
along with their initial weights and consist largely of paint and concrete residual along with
surface scale.

e SNEC Sample No. SXSD3054 (quadrant A & B)-792' El., 122 gram sample.
¢ SNEC Sample No. SXSD3055 (quadrant C & D) - 792" El., 93 gram sample.
« SNEC Sample No. SXSD3124 — 787 EL., 55 gram sample.
e SNEC Sample No. SXSD3164 - 782’ El., 90 gram sample.
e SNEC Sample No. SXSD3176 - 778’ El., 52 gram sample.
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« SNEC Sample No. SXSD3183 — 774 El., 130 gram sample.

The above samples were analyzed by Teledyne Brown Engineering. The results are shown
in Attachment 4-1 through 4-6. The gross activity DCGLw is then calculated for each
sample result as shown in Attachment 4-7 through 4-12. All samples were decayed to

March 1, 2003 (see Attachment 4-13).

A gross activity DCGLw was then developed from the r_elative ratios of the nuclides in the
samples. The following values were calculated:

"« SNEC Sample No. SXSD3054 16830 dpm/100 cr?.

e« SNEC Sample No. SXSD3055 5365 dpm/100 cm?.
e SNEC Sample No. SXSD3124 12877 dpm/100 cm?.
¢ SNEC Sample No. SXSD3164 3880 dpm/100 cm?.
¢« SNEC Sample No. SXSD3176 12813 dpm/100 cm?.
e SNEC Sample No. SXSD3193 10714 dpm/100 cm?.

SNEC sample No. SXSD3164 resulted in the lowest calculated gross activity DCGLw value
based on the results of these six samples (3880 dpml100 cm) and was chosen to
represent the lower head area survey units.

A further cormection to the gross activlty DCGLw is necessary to address de-listed
radionuclides and to correct for activated steel in the SNEC CV. These cormrection factors
are reported in the SNEC LTP (Chapter 6 — Reference 3.2). In addition, the SNEC facility

has instituted an administrative limit of 75% for the allowable dose for all measurement B

results. 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
actlvxty DCGLw s iowered by the fraction (25 mrem/y-7.2 mrem/y)/25 mrernly which results
in 2763 dpm/100 cm? as the effective limit. The 75% admmlstratlve limit is then applied as
follows: 0.75 x 2763 dpm/100 cm? = 2072 dpm/100 cm? This value is rounded to zmo

dpm/100 cnm’. See Attachment 5-1.
Cs-137, H-3 and Ni-63 account for the majority of radionucliders in the above listed sampies:

e SNEC Sample No. SXSD3054 (95.5% Cs-137 + 0.42% H-3 + 3.4% Ni-63) = 99.2%.
o SNEC Sample No. SXSD3055 (89.6% Cs-137 + 1.98% H-3 + 6.8% Ni-63) = 98.3%.
« SNEC Sample No. SXSD3124 (84.7% Cs-137 + 4.36% H-3 + 10.2% Ni-63) = 99.2%.
 SNEC Sample No. SXSD3164 (62.0% Cs-137 + 13.4% H-3 + 22.5% Ni-63) = 97.9%.
« SNEC Sample No. SXSD3176 (73.8% Cs-137 + 16.8% H-3 + 8.1% Ni-63) = 98.7%.
 SNEC Sample No. SXSD3193 (57.6% Cs-137 + 19.9% H-3 + 21.1% Ni-63) = 98.5%.

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 3.15). The SNEC facility uses only the lowest reported efficiency from the
available instruments as input to the survey design process. Attachment 6-1 indicates an
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4.1

4.12

4.13

\) 4.14

instrument efficlency of 0.471. The [SO value of 0.5 is used as the source efficiency. The
mstmment S/N is 120583 and the probe S/Nis 92508

Other _instruments _may be used dunng the FSS but they must demonstrate an
efficlency at or above the value listed above for the instrument efficiency.

The current version of Compass (version 1.0) does not perform well when using the gross
activity option. Therefore, an altemative will be implemented for this survey design. The
altemative 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:
o £=0471 '

) = [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 CV lower head survey units] x [any surface condition that impacts efficiency
e.g., the impact from an increase in the average dlstance between the detector
and source caused by a rough surface]

4.11.2 A radionuclide will be created in the lnbrary of Compass called “Gross Actmty 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 chosen mix.
Co-60 AF values are very close to Cs-1 37 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 (0.471) x & (0.5) which yields ~386 net cpm above background (Compass
calculates 397 ncpm as the gross beta DCGLw). The 0.146 count per disintegration
counting efficiency considers only the Cs-137 contaminant present in the sample material
matrix, and is calculated by: & (0 471) x & (0.5) x 0.62 disintegrations Cs-137A/otal
disintegrations in mix = 0.146.

No corrections for backscatter are made for this stee! surface. 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 a very small fraction of the total surface area of these survey units. Therefore no
additional efficiency correction factors will be applied to this survey design.

Attachment 7-1 provides some initial measurement values from the lower bowl section of
the SNEC CV (post-deoontammatlon) The average closed window readxng is 161 cpm and
the average open window reading is 175 cpm. Attachment 7-2 is reference area steel
background values taken from the Williamsburg site. The average closed window reading is
200 cpm. The open window background reference area reading is corrected to approximate
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4.15

4.16

4.17

4.18

4.19

4.20
4.21

422
4.23

4.24

the ambient background level in the SNEC CV (which is 50" feet below grade level) by
subtracting the closed window mean value of 161 cpm in the survey area from the closed
window mean reference area reading of 200 cpm which results in a difference of 38 cpm.
This value is then assumed to represent the additiona! ambient level in the open window
readings in the off-site reference area at Williamsburg, PA. The result is a true open window
background value corrected for the difference in shleldmg created by the CV lower head

elevation below the surface.

The static beta-gamma MDC calculation is as shown in Attachment 8-1, and assumes a
typlcal background level of ~161 cpm (CV area closed window reading). The value
calculated is ~337 dpm/100 cm '

The scan MDC calculation is determined based on a 2 cm/sec scan rate, a 1.38 index of
sensitivity  (85% correct detechon probability and 60% false posmve) 0.145
counts/disintegration and a 126 cm?® probe area. This calculat:on is shown in Attachment
8-2 and 8-3. The value calculated is ~737 dpml100 cm? (Compass calculates a value of
934 dpm/100 cm? which is largely because it does not use the 126 cm? probe correction
factor in the equation). Since the scan MDC is less than the gross activity DCGLw there is
no additiona! survey points added to the survey design for any survey area.

The background reference area for this survey is the Williamsburg Coal Fired Steam plant
decommissioned site. This site area contains construction residual and facilities of a similar
age or older than the Saxton site. The results of this survey are shown in Attachment 7-2.

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 3.11), is included as Attachment 9-1 to 8-15.

No special area characteristics including any additional res:dual 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 mdudmg gamma-ray spectroscopy are not included in this survey
design.

No additiona! sampling will be performed IAW 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.

5.0 CALCULATIONS

W,

5.1

52
5.3

All major calculations are performed intemal to apphcable computer codes or within an
Excel spreadshest.

See attachments for Compass output (Attachment 10-1 to Attachment 10-11).
The bounded areas for each survey area as calculated by Compass is:

774’ El Ring Area = 74.5 m*/8 = 9.3 m*

C-Plates = 104.8 m¥8 = 13.1 m?
B-Plates = 124.4 m*/8 = 15.6 m*
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A-Plates =26.3 m%8 = 3.3 m?

After the number of survey points was increased by increasing the overage, the bounded
areas were as follows:

774 EIRing Area = 74.5 m*[14 = 5.3 m®

C-Plates = 104.8 m%/8 = 13.1 m?

B-Plates = 124.4 m?/12 = 104 m?

A-Plates =26.3 m¥9 =29 m?

The required scan MDC for the above is estimated from Attachment 10-1, as follows:
774’ EI Ring Area = 5.3 m? = AF of ~2.5 x 2100 dpm/100 cm? = 5250 dpm/100 em?.
C-Plates = 13.1 m? = AF of ~1.8 x 2100 dpm/100 cm? = 3780 dpm/100 cm?

B-Plates = 10.4 m* = AF of ~2 x 2100 dpm100 cm? = 4200 dpm/100 cm?

A-Plates = 2.9 m® = AF of ~6.5 x 2100 dpm/100 cm? = 13650 dpm/100 cm®

The actual scan MDC is listed on Attachment 10-11 as 934 _dpm/100 cm® (Compass).
Therefore the scan MDC is adequate. No addmonal measurement points are necessary in

any survey unit.

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

C

Attachment 1-1, is a drawing of the SNEC Ccv showmg msude stiffener rings that were
installed for buckling protection”, SNEC-S6.

Attachment 1-2, is the exploded diagram of the SNEC CV lower head steel plate sections.

Attachment 1-3, is a cut section of the W-Beam support ring area as it is laid out for survey
work.

Attachment 1-4, one quadrant of the 774’ El support ring with dimensions.

Attachment 2-1, Quadrant A of the 774" El ring support showing the VSP plotted points
with their dimensions.

Attachment 2-2, Quadrant 8 of the 774’ El ring support showmg the VSP plotted points
with their dimensions.

Attachment 2-3, Quadrant C of the 774" El ring support showmg the VSP plotted points
with their dimensions.

Attachment 2-4, Quadrant D of the 774’ El ring support showing the VSP plotted points
with their dimensions.

Attachment 3-1, C-Plates showing the VSP plotied points with their dimensions.
Attachment 3-2, B-Plates showing the VSP plotted points with their dimensions.
Attachment 3-3, B-Plates showing the VSP plotted points with their dimensions.
Attachment 4-1 to 4-6, Teledyne Brown SNEC sample results summary sheets.
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6.13

6.14
6.15

6.16
6.17
6.18

6.12

6.20
6.21

Attachment 4-7 to 4-12, Excel Spreadsheet used to correct for the various radionuclides in
a mix and determine an effective DCGLw as well as the SNEC Administrative Limit impact.

Attachment 4-13, Excel Spreadsheet used to correct the radionuclide mix for decay.

Attachment 5-1, DCGLw correction factor sheet used to adjust the DCGLw IAW regulatory
guidance and site commitments.

Attachment 6-1, Calibration sheet from the SNEC fora representa'ave survey instrument
Attachment 7-1, CV post decontamination measurement data used for variability input.

Attachment 7-2, \Mlllamsburg, PA coai fired steam plant site steel background values
(reference area).

Attachment 8-1 to 8-3, Static MDC and Scan MDC calculation sheet used to estimate
initial survey parameters.

Attachment 9-1 to 9-15, post decontaminatlon inspection report summary sheets.

Attachment 10-1 to 10-11, Compass output files for the four (4) survey units previously
described.
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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 ®
(dpml100cm’) {Surface & Subsurface) | (Surface & Subsurface)
' ' (pCig) (pCi/g)
Am-241 2.7E+01 9.9 23
C-14 3.7E+06 2 54
Co-60 7.1E+03 35 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 1.8E+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-80 8.7E+03 12 0.61
NOTES:

(a) While drinking water DCGLs will be used by SNEC to meet the drinking water 4 mremy goal, only the DCGL values that constitute
the 25 mremvy regulatory limit will be controlled under this LTP and the NRC's approving license amendment.

(b) Listed values are from the subsurface model. These

surface & subsurface).

values are the most conservative values between the two models (ie.,
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Exhibit2
Survey Design Checklist |
Calcutation No. Location Code
6900-03- CV2-23, CV3-1, CV3-2 & CV3-3
' Status Reviewer
TEM REVIEW FOCUS (Circle One} | yuialr Epate
- Has a survey design calcutation number been ned and is a survey design summa
! e=u Gescription provieed? yoess Y |(Yes/ WA 2/03
2 Are drawings/diagrams adequate for the subject area (drawings shouid have compass e Na |l [
headings)? es

3 Are boundaries properly identified and s the survey area classification clearly indicated? @ N/A
4 Has the survey area(s) been property divided intc survey units AW EXHIBIT 10 @A
§ Are physica! characteristics of the areaflocation or system documented? @IA
6 Is & remediation effectiveness discussion included? ' Yes/ N/A
7 Have characterization survey and/or sampling results been converted to units that are @IA \
. comparable to applicable DCGL values?
8 Is survey and/or sampling data that was used for deternining survey unit variance included? Yes, N/A I
Is a description of the background reference areas (or materials) and their survey and/or es IA \
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? 7 N/A ' }
" Wil the condition of the survey area have an impact on the survey design, and has the NIA !
probable impact been considered in the design?
Has any special area characteristic including any additional residual radicactivity (not
12 previously noted during eharactenzatxon) been identified along with its impact on survey Yes! N/A
design?
12 Are all necessary supporting calculations and/or site procedures referenced or included? / NJA
1 Has an effective DCGLw been identified for the survey unit(s)? (res’ niA
1% Was the appropriate DCGLauc included in the survey design calculation? es,) N/A
16 Has the statistical tests that will be used to evaluate the data been identified? es) N/A
17 Has an elevated measurement comparison been performed (Class 1 Area)? &es)NlA
13 Has the decision error levels been identified and are the necessary justifications provided? (Ye’s) N/A

Has scan instrumentation been identified along with the assigned scanning methodology? |

ety L

Y

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

20 Has the scan rate been identified, and is the MDCscan adequate for the survey design? @;NIA
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? i
2 Is survey instrumentation calibration data included and are detection sensitivities adequate? ﬁ% A
23 Have the assigned sample and/or measurement locations been clearly identified on a diagram 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 es A

_____ clearly indicated? s .
25 - For sample analysis, have the nequired MDA values been determined.? Yes( NLA/ K
26 Has any special sampling methodology been identlﬁed other than provided in Reference 6.37 Yes.i N/A ) \0
<
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LOWER HEAD SURVEY OF SNEC CV

Steel W-Beam

>0 00MmM™TME X~

. Co1ee0” B

| | r .

K\ A } / C \
[_.——————-.—-——’.

&4 1118" l
T

’

Steel W-Beam + one 5" region below beam (68.4 + 6.1 = 74.5 square meters total) (1 Survey Unit)
C Plates = 10.486 square meters per plate (104.9 square meters total) (1 Survey Unit)
B Plates = 7.772 square meters per plate (124.4 square meters total) (1 Survey Unit)

A Plates = 13.17 square meters per plate (26.3 square meters total) (1 Survey Unit)
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C - C C

Internal Ring Support Beam Survey Diagram

W-Beam Ring Shown Flattened Out With Additional CV Shell Area Added Below Beam Area

This Flange welded to CV
/ _ Thickness (0.783")
Y/ “ a ‘ \ e LTI TN
1 "1:—- ~—/  Flange Area (4811 o
1 (> |
' Web (12.624") -
dl X M % Flange Area (4.811") o
{ o ‘ -
™ L - Thick
| ,; ckness - -
- .__\'] , Top Flange Area (10.072") | O
Y . Thickness v Flange
h” e e e e
W-Bear -
eam F‘Iang-e.
From Ryerson, Product Manual ‘ v - =
‘ Thickness v

Bottom ~5" CV Shell Addition
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Internal Ring Support Beam

1 Quadrant of W-beam is ~18.6 Square Meters
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QAD A, 774' El W-Beam Sectlon

(all dlmenswns in mches)
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QAD B, 774' El W-Beam Section

(all dimensions in inches)
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QAD C, 774' El W-Beam Section

(all dimensions in inches)
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QAD D, 774' El W-Beam Section

(all dimensions in inches)
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'UPPER LEFT HAND CORNER START POINT (0,0)

153"

ct  ©C2 c3

C - Plates

(all dlmensions in inches)
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'B - Plates

(all dimensions in inches)
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C . C

26.3 Square Meters

21.1 Square Meters A - Plates

(Corrected)

(all dimensions in inches)
Points 6 & 7 were re-located
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l e SNEC SAMPLE RESULTS
LABor LABNo. : Location/Description
| Teledyne-787289; L19065-1 CV Stee! Shell Scrapings - Interior @ ~792 El (A & B QAD)
SNEC Sample No. : - 387
[ SXSD3054 ~ |Comments:
Other Identifier
| Revised/Repeat -
Analysis Date=> - June 18, 2002
Isotope pClig (soilids) or pCil (if water) or pCi (if smears)
1 Am-241 0.333
2 C-14 1.33
‘3 Cm-243 < 0.0947
4 Cm-244 < 0.0947
§ Co-60 6.67
€ Cs-134 < 1.17E-01
7 Cs-137 - 1120
gl Eu-152 -
) | Eu-154 —
10 Eu-155 —
1 Fe-55 <11.2
12 H-3 5.02
13 Nb-84 -—
“ Ni-59 —
15 Ni-63 39
16 Pu-238 < 0.458"
17 Pu-238 0.447
18 Pu-240 0.447
19 Pu-241 <4.24
20 Pu-242 —
21 Sb-125 =
22 Sr-80 0.497
23 Tc-99 < 0.644
24 U-234 - 0.702
25 U-235 < 0.0418
26 U-238 0.626
Other Isotopes pClg (sollids) or pCUl (if water) or pCi (if smears)
On-site Analysis for Cs-137 - 918
On-site Analysis for Co-60 5.29
On-site Analysis for H3 —_—
i-129 < 0.0609
Gross Alpha ——
Gross Beta -
K-40 2.69
Ra-226 9.12
Th-232 —
Cm-242 < 0.101
Th-228 < 0.729
Np-237 < 0.0699
Ce-144 < 1.65

arrachvent_ A
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I . SNEC SAMPLE RESULTS iz |
' LAB or LAB No. Location/Description
| Teledyne-78730; L19065-2 CV Stee! Shell Scrapings - Inferior @ ~782' EI (C & D QAD)
SNEC Sample No. 388
| SXSD3055 Comments:
Other Identifier
i Revised/Repeat
Analysis Date=> June 18, 2002 -
isotope pClg (sollids) or pClA (if water) or pCi {if smears)
1 Am-241 < 0.498
2 C-14 0.49
3 Cm-243 <0.179
4 Cm-244 < 0.178
3 Co-60 1.21
€ Cs-134 < B.99E-02
7 Cs-137 127
8 Eu-152 o
L] Eu-154 —
10} Eu-155 —
1) Fe-55 < 16.1
12 H-3 2.88
13 Nb-94 —
“ Ni-59 —
15 Ni-63 < 9.53
16 Pu-238 <0.112
17 Pu-238 0.0833
18 Pu-240 0.0833
19 Pu-241 < 3.85
20 Pu-242 —
21 Sb-125 -
2 Sr-90 0.155
3 Te-989 < 0.322
24 U-234 0.824 -
25 U-235 < 1.28E-02
% U-238 0.754
‘Other Isotopes pClg {soilids) or pC¥1 (if water) or pCi (if smears)
On-site Analysis for Cs-137 : 132
On-site Analysis for Co-60 1.1
On-site Analysis for H-3 ) -—
1-129 < 0.0692
Gross Alpha —
Gross Beta —
K-40 2.6
Ra-226 <35
Th-232 —
Cm-242 < 0.196
Th-228 < 0.837
Np-237 < 0.0452
Ce-144 < §.75E-01
AT"ACHMEN"" q Z




| : SNEC SAMPLE RESULTS
LAB or LAB No. S ~ Location/Description
| Teledyne-80205;L19215-2 CV Stee! Shell Intemal Scrapings @ 787" EI
SNEC Sample No. 390
1 ___SXsD3124 ~|Comments:
Other ldentifier '
| Revised/Repeat
Analysis Date=>| , July 30, 2002
Isotope pCi/g (soilids) or pCl (if water) or pCi (if smears)
1 Am-241 < 0.11
2 C-14 < 0.225
3 Cm-243 —
4 Cm-244 —
6 Co-60 0.449
6 Cs-134 <0.117
7 Cs-137 98.5
Eu-152 < 0.285
9 Eu-154 —
10 Eu-155 ——
" Fe-55 —
12 H-3 §5.17
13 Nb-94 < 0.085
14 Ni-59 -—
15 Ni-63 < 11.7
16 Pu-238 < 0.0954
17 Pu-239 < 0.0361
18 Pu-240 -
19 Pu-241 < 4.85
20 Pu-242 oo
21 Sb-125 < 0.585
2 Sr-80 < 0.163
23 Tc-89 e
24 U-234 -
25 U-235 —
26 U-238 -
Other Isotopes pCug (soilids) or pCl (if water) or pCl (if smears)
On-site Analysis for Cs-137 : 112 ‘
On-site Analysis for Co-60 0.49
On-site Analysis for H-3 -—
1-129 —_
Gross Alpha -
Gross Beta —
K-40 2.77
Ra-226 < 347
- Th-232 - < 0.441
- Cm-242 —
Th-228 < 0.818
Np-237 —
Ce-144 <0.79
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SNEC SAMPLE RESULTS

— |
LAB or LAB No. - Location/Description -
| Teledyne-80204; L19215-1 CV Stee! Shell Internal Scrapings @ 762 El
SNEC Sample No. , - 393
SXsD3164 Comments:
Other ldentifier
I Revised/Repeat
Analysis Date=> . September 24, 2002
Isotope pCl/g (soilids) or pCi/l {if water) or pCi (if smears)
1 Am-241 - < 0.167
2 C-14 < 0.201
3 Cm-243 —
4 Cm-244 -
§ Co-60 0.141
6 Cs-134 < 0.071
7 Cs-137 23.5
8 Eu-152 <0.135
8 Eu-154 -
10 Eu-155 —_
1" Fe-55 -
12 H-3 . 814
13 Nb-94 < 0.0562
14 Ni-59 ——
15 Ni-63 < 8.47
16 Pu-238 <0.127
7 Pu-239 < 0.0735
13 Pu-240 —
19 Pu-241 < 6.64
20 Pu-242 e
21 Sb-125 <0.26
22 Sr-80 <0.223
23 Tc-99 -
24 U-234 —
25 U-235 -~
26 U-238 -
Other Isotopes pCilg {sollids) or pCl (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 -
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
S P 4
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| SNEC SAMPLE RESULTS -
LAB or LAB No. , - Location/Description
| Teledyne-80206; L19215-3 CV Steel Shell Intemnal Scrapings @ 778' E!
SNEC Sample No. 7 , 392
| SXSD3176 Comments:
Qther Identifier '
i Revised/Repeat -
Analysis Date=> September 4, 2002
isoctope . pClg (sollids} or pCiNt (if water) or pCi (if smears)
1 Am-241 < 0.051
2 C-14 < 0.231
3 Cm-243 -
4 Cm-244 -
§ Co-60 0.592 ~
6 Cs-134 <0.142
7 Cs-137 - 63.9
8 Eu-152 < 0.267
] Eu-154 ——
10 Eu-155 -
1 Fe-55 —
12 H-3 14.8
13 Nb-94 < 0.108
1" Ni-59 s
15 Ni-63 < 6.92
16 Pu-238 < 0.0964
7 Pu-239 < 0.0682
18 Pu-240 —
19 Pu-241 < §5.29
20 Pu-242 e
21 Sb-125 < 0.592
22 Sr-80 0.217
23 Tc-99 -~
24 U-234 -
25 U-235 —
26 U-238 -
Other Isotopes pClg (soilids) or pCl (if water) or pCi (if smears)
On-site Analysis for Cs-137 : 73 :
On-site Analysis for Co-60 0.6
On-site Analysis for H-3 —
1-128 -—
Gross Alpha -~
Gross Beta -
K-40 < 2.64
Ra-226 < 3.94
Th-232 < 0.421
Cm-242 o—
Th-228 < 0.965
Np-237 —
-Ce-144 j <0.736
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L . SNEC SAMPLE RESULTS ]
) LAB or LAB No. Location/Description
| Teledyne-81489; L18442-1 -CV Stee! Shell Intemal Scrapings @ 774" El
. SNEC Sample No. ’ 379
| SXSD3183 Comments:
Other Identifier
i CV Dome Other ~ :
Analysis Date=> September 24, 2002
isotope - pCIIg (solhds) or pCiA (if water) or pCi {if smears)
1 Am-241 < 0.0492
2 C-14 <0.163
3 Cm-243 -—
4 Cm-244 -
I Co-60 0.154
6 Cs-134 < 0.0279
7 Cs-137 249 -
8 Eu-152 <0.111
] Eu-154 —
10 Eu-155 ——
11 Fe-55 =
12 H-3 8.74
13 Nb-94 <0.0175
14 Ni-59 ~—
15 Ni-63 < 9.05
16 Pu-238 < (.0286
Pu-239 - <0.035
Pu-240 —
Pu-241 - < 3.61
Pu-242 am
Sb-125 <0.135 -
Sr-80 <0.236 -
Tc-899 —
U-234 e
L-235 - —
U-238 =
Other Isotopes pClig (sollids) or pCUl (if water) or pCi (if smears)
On-site Analysis for Cs-137 234
On-site Analysis for Co-60 <0.114
On-site Analysis for H-3 —
1-129 —
Gross Alpha -—
Gross Beta -
K-40 3.11
Ra-226 < 0.742
Th-232 0.229
Cm-242 —
Th-228 0.214
Np-237 —
Ce-144 < 0.198
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Effective DCGL Calculator for Cs-137 (dpm/100 cm*?2) Vity DOOLWSZ o | v Grats. . i
_ dpmi100 cmA2 8987 dpm/00 cmA2
| 25.0]mremly TEDE Limtt _ |
‘ : R s AT Uimit R I Oy | S GRS T A Bmin irathve Uimiaais
SAMPLE NO(s}=> |sxan3084 . 702 £1 SNEC CV (ALB) Scrape Sample 16067 |dpm/100 cm*2 8680 [dpmMooemz
|#SNECAL]|  53% |
Sample input (pClig, Individual Limits  Atfowed dpml100' Betadpm/100 | - Alpha dpmit00 ‘
Isotope "uCl, ete.) %ofTotal ~ (dpmM0O0cmA2) = emA2 mrem'y TEDE cmi2 cmA2 \
1]Am-241 3.33E-01 0.029% 27 4.85 450 TN 4.85 Am-241
2]C-14 1.33E+00 0.115%| 3,700,000 19.39 0.00 19.39 C-14
“3]Co-60 6.08E+00 0.527% 17,100 88.68 0.31 88.68 Co-60
s|Cg3nternt [ 1.40E403272 | 7:-:05.468%]: -~ : 28,000 | 16067.26 |:'- %14.35 418087535 C8# 7L
s]Eu-152 0.000% 13,000 0.00 . 0.00 Eu-162
o|H-3 4.83E+00 0.418%| 120,000,000 70.34 0.00 Not Detectable H3
7|NI-83 3.88E+01 3.362% 1,800,000 |  565.81 0.01 Not Detectable | . |N1-83
8|Pu-238 0.000% 30 0.00 0.00 NI Pu-238
o[Pu-239 4.47E-01 0.039% 28 6.52 . 5.82 6.52 Pu-239
10|Pu-241 0.000% 880 0.00 0.00 Not Detectable VA Pu-241
11|Sr-90 4.89E-01 0.042% 8,700 7.13 0.02 7.13 “|sr-90
100.000% 16830 25.0 16482
Maxtmum
Permissible
dpmi100 cm2
— — .
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Effective DCGL Calculator for Cs-137 (dpm/100 cm*2)

C

5365  |dpmi00 cm*2 2865 dpm/100 cm*2
| 25.0lmremsy TEDE Limit
SAMPLE NO(s)=> |sxsp3085 . 782° £ SNEC CV (C8D) Scrape Sampte | dpmi100 cmA2 2565 dpmM00 cmA2
[SNECALE] 63% |
Sample Input (pCllg, individuat Limits  Aftowed dpml100l Betadpm/100 | Alpha dpmi00
isotope ‘ uCl, etc.)  %ofTotal - (dpm/100 cm*2) em*2 cmA2
J1 Am-241 - ASTE.01 0.356% , 271 1911 19.11
| 2lc14 4.90E-01 0.351%| 3,700,000 |  18.84
s|Co-60 1.10E+00 0.790% 7,001 4240
s|CETIT IR0 ) 801554 % [Ty 28/000:|:44804,175 e Bl
slEu-152 ‘ 0.000% 13,000 0.00
glH-3 2.TTE+00 1.984%] 120,000,000 106.41
7]N1-63 9.,48E+00 6.796% 1,800,000 364.58
2lPu-238 ‘ 0.000% 30 0.00
9]Pu-239 8.30E-02 0.059% 28 3.19
10| Pu-241 . 0.000% 880 0.00
11|Sr-90 we |l . 1.52E-01 0.109% 8,700 5.84
100.000% 53656
: Maximum
Permissible
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Effective DCGL Calculator for Cs-137 (dpm/100 cmA2) .
12877  |dpmi100 cmA2

dpm/100 cm*2

| 25.0|mremy TEDE Limht

SAMPLE NO(s)=> |sxsD3124 . 787" EI SNEC CV Shell Scrape Sample ] 10902  |dpmM00 cm*2
- | “SNEC ALX:| 53% |
Sample Input (pCilp, - , Individual Limits Allowed dpmﬂM‘ Beta dpm/100 Alpha dpm/100
Isotope uCl, etec.) % of Total (dpm/100 cm*2) cm*2 mremly TEDE cmA2 cmA2
1jAm-241 . 1.10E-01 0.096% 27 12.34 11.43 CUONIAT -12.34 Am-241
21C14 - 2.25E-01 . 0.196%| 3,700,000 25.24 0.00 25.24
3|Co-60  418E-01 0.362% 7,100 46.67 . 016 46.67
4JCHR137 - | RFBAIB6 5% | 2NN 28,000- #110901.94:5 5040, 73 s 191090929 %
8|Eu-152 0.000% 13,000 0.00 0.00 0.00
6|H-3 * 5.00E+00 4.358%| 120,000,000| 561.12 0.00 Not Detectabie
7{NI-63 1.17E+01 10.152% 1,800,000 1307.23 0.02 Not Detectable JA
8]Pu-238 0.000%| - - 30 0.00 0.00 i NI 0.00 Pu-238
8|Pu-239 3.860E-02 - 0.031% 28 4.04 - 3.61 o NI Pu-239
10|Pu-241 0.000% 880 0.00 0.00 Not Detectable | .. |Pu-241
11]Sr-90 1.61E-01 0.140% 8,700 18.0L 0.05 18.06 :|Sr-90
100.000% 12877 26.0 10992
' Maximum
Permissible
dpm/100 cmA2

< 90— £.0-Wb3
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Effective DCGL Calculator for Cs-137 (dpm/100 cm*2) e kg P e
3880 dpmi100 cm*2 2072 |dpmi100 ema2
25.0lmremv TEDE Limit
Ty s < O ST LIRS TORST Adminitrative Ei
SAMPLENO(s)=> Jsxsp3164 - 782' EI SNEC CV Shell Scraps Ssmole | 2408 __[domrtoooms2 _ 1286 dpmi100 cm*2
[CsNEcAL: ] 63% |
Samplolnput(pClIg, Individuat Limits Aftowed dpmytoo] Betadpmi100 | Atpha dpmi100
Isotope uCi, ete)) - %ofTotsl  (dpmi00cm*2) em*2 - | mremiyTEDE | = cm*2 emaz
Am-241 1.67E-01 0.445% 27 - 17.27 15.99 17.27 Am-241
C-14 2,01E-01 0.536% 3,700,000 20.78 0.00 20.78
Co-80 1. 33E-01 0.354% 7,100 13.75 005 - 13.75
SEFON | P 2.008% STV IRER281000: | 147 2405.64 1 11554121 5: 044 | /8624 0516 9%
‘ 0.000% 13,000 0.00 0.00 0.00 .
H-3 5.02E+00 - 13.367%| 120,000,000 518.60 1 0.00 Not Detectable
Ni-63 8.45E+00 22.506% 14,800,000 873.12 0.01 | NotDetectable
Pu-238 0.000% 30 0.00 - 0.00 : ’
Pu-239 7.30E-02 0.195% - 28 7.55 . . 6.74
Pu-241 ‘ 0.000% 880 0.00 0.00
Sr-90 2.21E-01 0.589% 8,700 -22.85 0;07
100.000% . 3880 25.0

S 0o-ga- b=
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Effective DCGL Calculator for Cs-137 (dpm/100 cm*2)

SAMPLE NO(s)=> |sxsD3178 . 778" E1 SNEC CV Sheft Scrape Samnte |

25.0}mremiv TEDE Limit

dpm/100 em*2

9458

P e e

dpm/100 cmA2

LiSNECAL®|  53% |
Sample Input (pClg, individual Limits Allowed dpml‘lﬂﬂl Beta dpm/100 | Alpha dpm/100
Isotope uCl, etc) %ofTotal (dpmMOO cm*2) cm*2 mremdy TEDE cmAr2 cmA2
11Am-241 5.10E-02 0.060% 27 7.63 7.07 / 7.63 Am-241
2]C-14 2.31E-01 0.270%| 3,700,000 34.58 0.00
3|Co-60 5.55E.00 0.648% - 7,00 83.07 029
W [Tk VBS2E401 15 |4:4473:81 5% eintine 28,000 ] 045803 - - | .-..i: 8,44 v | i
8|Eu-152 0.000% 13,000 0.00 0.00
o|H-3 1.44E+01 16.820%| 120,000,000 2155.22 0.00
7|NI-63 6.90E+00 8.057% 1,800,000 | 1032.33 0.01
2|Pu-238 | 0.000% 30 0.00 0.00
o|Pu-239 6.80E-02 0.079% 28 10.18 9.09
10]Pu-241 0.000% 880 0.00 0.00
11|Sr-90 . 2.14E-01 0.250% 8,700 32.03 0.09
| 100.000% 12313 25.0
Maximum -
, | Permissible
: dpmV100 cmA2

<2 9-£0-Xp T
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| 25.0lmremiv TEDE Limit

C

W Effective DCGL Calculator for Cs-137 (dpm/100 c7n7‘2)

SAMPLE NO{s)=> lsxsnsm - 774’ E1 SNEC CV Shell Scrape Sample |

5721 dpmM00 emA2
: ey | BRI CEASASMIn -
dpm/100 cmA2. 3293 |dpmnoo cmA2

{LSNECALZ] 53% |

Sampte input (pClig,  Individual Limits  Altowed dpimv100 . Beta dpm/100 Alpha dpm/100
‘Isotops - uClete) . % of Total (dpmMO0 cm*2) - cmh2 mremly TEDE cmA2 cmA2
1]Am-241 4.90E-02 0.114%| 27 12.26 11.35
2]C-14 1.83E-01" 0.381%| - 3,700,000 | - 40.77 000 | 4077
) 0.330%| 7,400 36.27 0.13 38.27
sjCEt S| B T560% [ Wrenis28,0007 |7 6168.05 | 15, 51855% | B 67,08
8|Eu-152 v 0.000% 13,000 0.00 - 0.00 0.00
s[H-3 8.53E+00 19.913%| 120,000,000 | 2133.44 '0.00 | NotDetectable
7|N1-83 9.02E+00 21.066% 1,800,000 | 2257.01 . 0.03
g|Pu-238 0.000% 30 0.00 0.00
o]Pu-239 3.50E-02 0.082% 28] 8.75 7.82
10|Pu-241 ‘ 0.000% 880 0.00 0.00
11]Sr-90 2.34E-01 0.546% 8,700 58.53 0.17
100.000% 10714 25.0
Maximum
‘ Permissible
dpm/100 cmA2

5 90-50-05

—oE ¥ 2¢



Semple Number Am-241 C-14 Co-80 Ca-137 Eu-182 H3 Ni-83 Pu-238 Pu-239 Pu-241 $r.90 Docay Date
8X8N3183 - 774' E 0.0492 0.163 0.154 249 0.111 8.74 9.08 00286 0.035 st 023 9/2412002
8X803178 . 778" E 0.051 0.231 0.592 839 0.267 14.9 (X7 0.0984 00882 5.20 o217 || _0/4/2002
SX8D3164 - 782' EI 0.187 0.201 0.141 283 0.135 8.4 847 0127 00735 0.64 0223 02412002
$X8D3124 - 787° £l o 0.228 0.449 X 0.288 8.7 17 0.0954 0.0381 488 0.163 7/30720

8X8DIOLE - 792" E) (CAD) 0.498 048 121 127 - 289 953 0.112 0.0833 s 0.483 B/18/200
sxsoaou 192' El (A&B) 0333 (K] 867 1120 —— 5.02 » 0.458 0.447 4.24 0.497 B/18/2001
Lt oY pAA0E-0 5 | 25:1,54E400 pr | -»r2. 436402 ;| 2.00E-01 | . 6.90E400 .| 1.41E401 . | .. 9,63E6-01: ) +1.24E-01.5c | + 4.75EH00 1| 4+ 2.49E-01 4%
Standard DMaﬂon 2| 1.79E-01 4.51E-01 2.85E+00 4.32E402 8.02E-02 |  4.28E+00 ,23E+401 1.63E-01 1.60E-01 L 12E+00 1.20E-01
e %7 Sigma i | 73, 60E-01 % | 619, 03E-01 x| 7% 5,09E+00 % [ v 8,69E+02 | 11, T8E-01- | - 8,60E400 + | - 2.40E+01 - |~ 3.00E-01 - | = 3.19E-017¢ | 2.23E+00 7 | .
Mean + 2 Sigma =>| 8.60E-01 1.34E+00 6.63E400 L 11E+0: 3.78E-01 1.65E+01 | 3.87E+01 | 4.59E-01 443E-01 | 6.98E400 | B.01E-01
S zrerv 30th Percentess| £0.60E-02 &\ 7 2.01B-01%: | ui 2.90E-01 3 |- I.4TES01 | _1.20801 | B.05E+00 | 8.62 L0.87E-02.| -4 41E-02:4|+3.95E4005 | WA TTEO1 25
, 75th Percentile | 3.00E-01 4.78E-01 1.45E+00 _214E402 | 2.72E-01 8.51E400 1.35E+01 1.48E-01 1.14E-01 5.18E+00 2.42E-01
T 2 (d) - TR {d) T 472 {d) T 12{d) 1472 |9 1172 {d) T2 () T 2 {8 Dats
: 157861.05 | 20928825 | 192523 | 1101959 | Deleted | 448527 | 36561.525 | Owieted | B813847.75 | Deleted { 10446.15 § 3/1/2003

Sample Number Am241 C-14 Co-80 C-137 Eu-182 H3 Ni-83 Pu-238 - Pu230 Pu-241 8r80 ET in days
8X8D3193 - 774 E 0.049 0.183 0.145 24684 Deleted 8.829 9.023 Dalsted 0035 Deleted 0.24 158
8XSD3178 - 778° El 0.05% 0231 0.833 63.189 Deleted 14.399 6.097 Deleted 0.068 Deleted o4 8
SX8D3184 - 782' El 0.167 0.201 0.4%3 23268 Deleted 5.018 8.445 Dsleted 0.073 Delated 0.221 58
8XSD3124 - 787 EI __0110 0.225 0418 87.183 Deisted 5.002 11.653 Deleted 0.0% Deleted _o.18t 214

8XSD3088 - 792" €1 (C&D) 0.497 0.490 1.103 124972 Dejetsd 2.768 9.4%4 Deleted 0.08% Delsted 0.102 258
sxsoaou 792 EL (Aa.a) 0.333 1.3%0 6.083 1102413 Deleted 4.825 38.811 Deleted 0.447 Deloted 0489 258
f : 10,201 220¢¢ | vo8 0,4400 ;. | :::r, 1.4000% 52| : - 239.2297. | ~ N/A 0.7505 | 140520 | -MN/A. | : 09230 .. - N/A 7| ~ir0. 2451 5|
, T9E-01 4.51E-01 2.32E400 4.25E402 N/A 4.18E+00 .22E401 N/A 1.60E-01 NA 1.24E-01 |
23805012 | -9.03E.01 | - 4845400 .. | - - 8.49E402 - N/A 8.38E400 . | 2.45E+01 L NA - | BI9E-01 wif s NIA i | % 2,48E801%F
5. 89E-01 1.34E400 6.04E+00 1.09E403 NA 1.51E401 | J.85E+01 N/A 4.43E-01 N/A 4,93E-01 _’H
owssnceznersio Q5th 5 0678021 200E01 | ~243B01 . | . 3.43E+0 N/A 4072400 | 8.59E4+00 NA - | AME02 - | NA: | IT4E0TS:
75th Percentilo | _3.00E-01 4.77E-01 1.33E+00 2.11E+02 N/A 6.32E+00 1.35E+01 N/A 1.14E-01 N/A 2.39E-01
T = A Tt P
§
o
A\
8\
.pm q ",_..’j-'-"- \N
prTRCHMENT 8/2003

Sample Results




T amHovuy

CV Shell Area

: mremly
Activated Steel => 7.2 |
Misc. Radlonuclides =>| Included in AL | Remainingmremly = Remalning mremly after AL
- 7.200 17.80 13.356
| ' Required Correction Factor

s e

" Misc. Radlonuclides =>

0.611

Remaining mremly

53.4%

Remalning mremly after AL

Total=>

| NOTE: Admin. Limit inclu

18.29
d Correction Factor

73.2%

des de-listed radionuclides dose of 0.8625 mrem/y _ |

S 99— Q-0 F
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T CERCIRABIAtON MEaEH
Performed J Reheard
Instrument S| 120583
frstrumem Vendes Ca\, Date: =§mm

Yy ’ K 2 1 Y1 17 I 1T I
T S L R P B e R T T AR R T S A o
Am-241 (GO 535) 5-023 0.25 AfB/99 12:00 GMT 4.24E-01 7.43€+03
| C8-157 (GO 538) 5.024 050 473159 12:00 GMT e MNIEDY _8.89E+03
Decay Factor= . 140%
2.848E-01
0.316E+03
Saurce dprivin Probe Area 5.300E+0S
2% Emission Rate (sec-1)=> 0.307E+03
Probe Ares I Emission Rate fmin-1)= 37846408 |
' 128 2n Emission Ratein Probe Areaprin-ti=]__ 3.1T9E+08 ‘ "
— :
Rccord of 1 Mimute Source & Background cou@g Resufts [EXCheck it using 150 7503-1 vatse
No. OW Source Grox CPM OVI Background CPM | OW Source Net CPM RESULTS I
1 _1.50+05 208 14988405 Counts/Emission (&1) 1
2 1.49E+08 208 1 ASTES03 4T.1% l
3 1.50E+058 209 1.A9SE+08 2% Emission/Disintigration (1)
4 1.49E+05 168 _1.430E+05 pHAYS 50 0%
5 1.50€+05 192 1.500E+08 " Counta/isintigration (1)
[} 1.80E+08 208 1.495E+05 afod 230
? 1.508+0S 208 1,495E+0S »
’ 1.51€+40S 199 1.803E+05 e L,
3 1.50€+05 220 1ASBE+0S Apptoved: ot [ - 1N Q&
- " 1.50E+05 125 1.501E+05 | S
ﬁw—v;lgi 109.5 1.495E+05 Date: 2l




Lo ‘L,.E_.

CV Lower Head Steel Vardility Messurements . SR-82. FSS-008
‘ 31 126188 R rd Counts Time (sec) Mode  Designator
0 BKGND 2192003 . 7:54 1 6.36E+03 1800 SCL g ) -0 700
. 1 BKGND 2102003 9:43 2 8e0Es01 1800 SCL — a 5700 (24 3
2 "~ Source Check 2N92003  9.46 2 1B1E+0S 60 SCL — '
/3 - Source Check 21972003 9:50 1 182E+05 (] ScL — )
4 T73ABCR1 282003 10:53 1 148E+02 €0 'SCL Shieided B
s TTIABCR2 2192003  16:55 1 1.E2E+02 . &0 sCL Shisided p
) TTIABCR3 2192003  10:57 1 1.886+02 ] SCL _ Shieided [.]
7 TTIAASCR1 21072003 11:04 2  S.00E0 300 - stL Shieided a
[ TPAASCR2 2M02003 1112 2 1.406+00 300 - 8oL Shieided a
1) TT3A ABCR3 2192003 1120 2 1306400 300 SCL Shieided a| Shieided Unshielded Difference
10 TIPS 292003 1508 1 1R € SCL Shieicec s [T52E0e
1 TTIFPIU 21192003 1508 1 14L2EHR2 80 SCL  Unshisided | P 1426402 -1.00E+01
2 TIPS 272003 1519 1 1856+ @ SCL Shieided p] [.55E+02
13 TT3FP2U 211972003 15:12 1 ATER 80 SCL___ Un d _le 1 1726402 | 1.70€+01
7 TISEF3S 2N02003  15:4 1 157E+02 €0 SCL Shietded B} [ 1.57e+02
15 TISFP3U 2M6r2003 1516 1 18252 & SCL__ Unshieded |p 182E+02 | 5.00€+00
- 16 TIAFF3 2N92003 1522 2 120601 30 SCL Unshieided Ja
7 TI3AFP2 2102003 1527 2 180601 300 SCL - Unshisided Ja
18 TT3A FP1 2192003 1523 2 140E+01 200 SCL___ Unshisided  lo
19 Source Check 2102003 15:56 2 1.55E+05 €0 SCL — lea
20 Sourca Check 21972003 1600 1 178Ee05 &0 SCL — B
CV3-1 instrument 126206 K Lane Time ODetector Camt:' Count Time (sec) - Mode Designator
0 BKGND 2N92003  7:57 1 541E+03 1800 SCL — )
1 BKGND 2192003 945 2 5.40E+01 ~ 1800 SCL —_ e
2 Source Check 27102003 946 2 1826405 € SCL - p a
3 Source Check 2192003 9:51_ 1 1.83E+05 & - SCL L — 8
r 773 ABCR1 2Ne2003  10:55 1 1.206+02 (3] SCL _ Unshieided | P
[ TT3ABCR2 2162003 10:58 1 1128402 4 SCL  Unshieided |
[ T73ABCR3 2182003 - 11:01 ] 1.08E+02 & - SCL  Unshieded |
7 7734 ABCR2 2182003 1103 ] 1.058+02 300 SCL  Wrong Detector | B
8 T734 ABCR3 2n92003  14:09 2 S.00E+00 300 SCL  Unshieded [a
9 T73A ABCR2 2M92003 1111 2 5.00E+00 300 SCL  Unshieiied |a )
10 773A ABCR1 2162003 11:13 2 100601 3o SCL - Unshieded |a Shieided  Unshieided
1 TI3A FP15 202003 1120 2 700600 300 SCL Shieided | a 7 D0E+00 -
12 TT3A FPIU 21972003 127 2 120501 300 _ 8CL - Un a 1.20E+01
13 TIAAFFZS 2192003 11:34 2 3.00e+00 300 SCL Shieided al 3.00E+00
" T73A FP2U 2192003 11:41 2 9.D0E+00 300 SCL__ Unshisided _ |a 9.00E+00
15 TI3A FP3S 21192003 1148 2 200E+00 300 SCL Shielded a 2.00E+00
1 TT3AFP3Y 21M92003  11:54 2 B.OOE0 300 SCL___ Unstieidsd [o 8.00E+00
7 TI3 FF3S 21192003 1408 1 11862 €0 SCL Shioided 8| [T196+02
e - IT3FP 20102003 14:11 1 121562 8 SCL __ Unshisided |p 1.21E+02 2.00E+00
(] _TI3FP2S 2192003 415 1 116E+02 60 SCL Shieided 8| [138E+02
/20 I 2192003 14:16 1 1205400 60 SCL___ Unshisided | 1.20E+02 2.00E+00
-’ 21 TI3FPIS 21192003 ¥4:19 1 1.09E+02 60 SCL Shielded | [TosEs02 .
2 TTIFPIU 211972003 4420 1 1.19E+2 [ SCL__ Unshieided | P 1.19E+02 | 1.00E+01
Fx] T3 FPIU 2N/2003  14:37 1 1.76E+02 0 RAT _ Unshieided | P :
% TFPIY 21192003 18:06 1 13642 0 RAT  Unshieided | P
2 TI3FPIY 21972003 15:12 1 1.69E+02 o RAT __Unshieided |
26 Source Check 21182003 1556 2 147E+05 60 - SCL — a
27 Source Check 2192003 16:05 1 1.83E+05 60 _SCL — B
" Designator $00-03
CVI2L43 instrument 126206 R.Reheard Time Detector Counts Cuumﬂ_menec) Mode 182
0o BKkoND 202003 855 1 7216403 1800 ~SCL — B
1 Source Check 2102003 928 1 1.85E+05 60 sCL —_ [
2 BKGND 2102003 10:10 2 4S0E+D 1800 scL —_ a
3 Source Check 21102003 10:27 2 182E+05 60 -~ SCL — a
4 CVIEoPe1s 2M02003  11:38 1 1.T5E+2 60 =Y Shisided gl [ .75E+02
5 CV7IB0P81U 21M072003  11:41 1 1.76E+02 [ SCL ___ Unshisided | p 1.76E+02 1,00E+00
[ CVIe0PE2S 2102003 1143 1 149E+02 60 SCU Shieided s| [TacE<02
7 cvreoeszy 21072003 3144 1 201E«2 ) SCL _ Unshisided  |p 2.01E+02 8.20E+01
s CVIe0Pess 2102003 1146 1 1BAE 2 60 — SCL Shioided 8| [184E<2 S
9 CVIE0PEY 2M02003 1147 1 1.81E+02 &0 SCL  Unshieided |p 1.81E+02 -3.00E+00
10 CVIE0P84S 2102003 11:49 1 18562 60 T 8CL Staeided 8| [8sEs02
11 CV7E0P84Y 202003 1151 1 1.85E+02 60 - SCL__ Unshisided | B 1.85E+02 0.00E+00
2 CV760P85S 2hozo0s a2 1 1TIEe2 60 SCL Shieided sl {171E02
3 CVTEOPESY 2102002 4153 1 185602 0 SCL__ Urnshisided |p 1.656+02 -8.00€+00
7] CVT60PE6S 2102008 1155 1 185402 7] — SCL Shioided 8| [F8sExa2
15 CV760P88U 21022003 11:58 1 2%E«@ 60 SCL__ Unshisided | 2.03E+02 1.08E+02 .
* CV7s0PeTS 2102003 1158 1 1656402 60 SCL Shiokded p| {1.65E+02
17 CVI60PgIY 2102003 12:00 1 1.89E+02 80 SCL _ Unshisided | P 1.69E+02 4.00E+00
1 CVT60PE8S 2102003 1202 1 1.88E+2 () SCL Shieided p| [ 8eE+02
19 CVISOPesy 2102003 1203 1 1.85E+02 80 SCL__ Unshisided |8 1.86E+02 1.80E+01
20 CV760P985 2102003 1214 1 1.70E+02 €0 SCL Shieided el {1.70E+02
21 CVIB0POoU 2Nn02003 1215 1 188E+Q2 0 SCL__ Unshisided |8 1.88E+02 ) «4.00E+00
2 CVTG0A 105 2102003 - 1217 1 1.70E+02 [ . 8Ct Shisided pl | 1.79e+02 ]
» CVTE0A 10U 2M02003 1218 1 1.956+02 60 scL 1\ d_Ip 1.95E+02 1.60E+01
24 CVIGaA211S 2102003 1222 1 1946402 60 SCL _ Shieided gl {1 94E«2
25 CVTBOA11U 21072003 1225 3 206Ee@ 0 SCL _~ Unshisided _|p 2.06E+02 1.20E+01
F3 CV7e013125 2702008 1226 ] 175642 7] SCL Stieided gl [T75E+02
) 44 7601312V 2100003 1227 1 188E.02 & _SCL___ Unshieided _ |p 1.88E+02 1.30E+01
28 760P16135 2M02008 1230 1 152E+02 0 SCL Stioided s| 52E@@
’ /: T60P1613U 211072003 12:31 1 1.89€+02 s SCL Unshielded ] 1.69E+02 1.70E+01
30 2nd Sowrce Check 21072003 . 1252 1 1.626+05 60 SCL = 8
Minimum = 1.03E402] 1.1SE+02 Minimum =| -1.00E+01
Saximem=  [194E«02] 2936402 Maximum =] 1.8E+02 |
Mean = 1.81E+02 ﬂ.LSE_‘lZ_ M:_!aﬁ_o_ll__
240E+01| M87E+01 Sigma =[ 2.86E+0t

=
sihlo2
-w—ruhlrlllf"ll"' V ?w q‘
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Williamsburg Steel Background Measurements SR-48 , ]
37122N21 imstument 95348 RJR9231 Time Detsctor Counts Count Thme (sec) Mode  Designator 55004 BHB |
I o BKGND 1171412002 647 1 6.64E+03 1800 SCL inttal Background § ]
1 Source Check  11/14/2002 9:54 1 1.70E+05 40 _SCL _Sourcs 3 Shielded Unshielded
2 STEELAIS | 11142002 1032 1 213EH02 60 SCL _Shieided ] [2eEs02]
3 STEELATU  11M472002 10:33 1 2.04E+02 €0 SCL  Unshieided F; 1.65E+02
4 STEELA2S 11142002 10:37 1 2.03E+402 60 S§CL~ Gheded | B| [203E+02
5 STEELA2U 111472002 10:38 1 2.25E402 60 SCL  Unshieided ] 1.86E+02
6 STEELA3S 11142002 1039 1. 1.656+402 ) SCL Snieided | p| [1BSE+02Z v
7 STEELA3U 111472002 10:40 1 209E+02 60 SCL __Unshisiled 1 1.70E+02
8 STEELAGS ~ 1IN42002 10:42 1 2036402 [3) 6CL Shicided ] | 2.03E+02)
-9 STEELAMU  1M42002 1043 1 1.67E+02 60 SCL ~ Unshieided ) 1.28E+02
\ 10 “STEELASS 111472002 1048 1 1.856+02 ~ €0 SCL Shieided | B | 7. E5E+02]
| 1 STEELASU 11142002 10:45 1 226E+02 &0 SCL _ Unshieided y 1.876+02
12 STEELABS  11A4/2002 10:46 1 1025402 60 SCL  Gheded | pi [1.92E+02
13 STEELASU 111472002 10:47 1 1.95E+02 80 - SCL  Unshiekied 1.56E402
14 STEELATS 11742002 10:48 1 1.96E+02 60 SCL Shielded | p| [i.96E+02
15 STEELATU 111142002 1050 1 201E+02 - 80 SCL  Unshielded 1.62E+02
16 STEELABS 111472002 1051 1 2156402 60 SCL Shieided | p| [2.15E+02
17 STEELASU 11142002 10552 1 2.38E+02 80 SCL  Unshielded 1.99E+02
18 STEELASS 117142002 10:53 1 2006402 60 SCL Shieided | p| [2.00E+02
19 STEELASU  11M42002 1054 1 1.92E+02 60 SCL  Unshielded ) 1.53E+02
20 STEELAI0S 111472002 10:66 1 1.835+02 60 SCL Shieided | p| [1.83E+02
24 STEELAIOU 117142002 10:57 1 225E+02 60 SCL  Unshielded ‘ 1.86E402
2 STEELA11S 19142002 1058 1 1.956+02 60 SCL Steded | p| [1.95E+02
2 STEELA11U 11142002 10:59 1 2.15E+02 6D SCL  Unshieided [ 1.76E+02 |
24 "STEELA12S  11A42002 1100 1 1.776+02 60 SCL Shieided [ g] |L77E+02
25 STEELAI2U 11142002 11:01 1 2.34E+02 60 SCL ___ Unshieided 1.95+02
26 STEELAI3S  11A42002 1103 1 2.026+02 €0 SCL Ehieided | B| [2.02E+02 _ :
27 STEELAI3U 11142002 1105 1 218E+02 60 SCL __ Unshielded ) 1.70E+02
28 STEELA14S  11A42002 1106 1 1.896+02 0 SCL Shielded Pl_ 1.89E+02
29 STEELAI4U 11142002 11:07 1 1.89E+02 €0 SCL - Unshielded ) 1.60E+02
30 STEELATSS  11114/2002 1108 1 2.166+02 €0 SCL Shieided |1 |2.1€E+02 —
31 STEELAISU 11142002 1108 1 2156402 60 SCL  Unshieided 31 1.76E+02
32 STEELA16S 1171472002 11:10 1 1.886+02 €0 SCL Shielded P" 1.88E+02|
33 STEELAISU 1111472002 11:11 1 205E+02 €0 SCL  Unshielded 1.66E+02
34 STEELA1IS  1A&2002 1193 1 2.12E+02 60 SCL  Shexed | B | | 3.12E+02
35 STEELAI7U 111472002 1194 1 2.11E+02 _60 SCL  Unshiekled ) ” 1.72E+02
36 STEELAIBS 11142002 11:15 1 2.006+02 60 SCL Sreeided [ 8| [2:60E+02
ar STEELAIBU 11142002 1116 1 1.93E+02 60 SCL . Unshieided 1.54E+02
38 STEELAISS 11742002 1317 1 1.84E+02 60 SCL Shiekded | p] [T83E+02
29 STEELAISU 111472002 11:18 1 208E+02 80 SCL _ Unshieided 1.70E+02
40 STEELA20S 111472002 11:19 1 1.94E+02 ~ 60 SCL- Shiekled ] {Ts4E+02
41 STEELA20U  11M4/2002 11:20 1 - 2.30E+02 80 SCL - _Unshielded 1.91E+02
a2 STEELA21S 1117472002 11:22 1 2105402 60 SCL Sheeided 6 2.10E+02 _
43 STEELA2IU 11142002 11:23 1 1.93E+02 80 SCL  Unshiekled 1.54E+02
44 STEELAZZS 11142002 1124 1 2.056+02 60 SCU Shieided || [205E+02
45 STEELA22U 11142002 11225 1 1.91E+02 80 - SCL  Unshieided 1.82E402
46 STEELAZ3S  MA42002 1126 1 1.77E+02 60 SCL Snieiced | p| [177E+02
&7 STEELAZ3U 117142002 1127 1 1.9BE+02 60 SCL___ Unshieided ) 1.50E+02
48 STEELA24S 11142002 1128 1 1.88E+02 €0 SCL Shieided [ p] [1.88E+02
49 STEELA24U 111472002 11330 1 2.44E+02 &0 SCL _ Unshielded 3 2.05E+02
50 STEELQCI1S 111472002 11:33 1 2.13E+02 60 SCL Sheiced | B| [2.13E+02 —

51 STEELOCIIU 1111472002 11:34 1 2.10E+02 €0 SCL  Unshiekded 1.71E+02
82 STEELQCISS . 1111472002 11:38 1 1.80E+02 €0 ~SCL Shieided | | [1.806+025
53 STEELOCIOU  11M4r2002 11:37 1 1.89E+02 60 _SCL___ Unshieked 3 | 1.60E+02

58 STEELBIS  1114/2002 13.08 1 2.25E+02 60 SCL. Shieided | B | [2.25E+02
59 STEELBIU 111472002 13110 1 1.84E+02 80 SCL  Unshieded 1.85E+02
€0 STEELB2S 11142002 13112 1 1.78E+02 0 SCL Shieided HL 1.78E+02
61 STEELB2U 11142002 13113 1 250E+02 60 SCL ____Unshieided ] 2.11E+02
"62 STEELE3S 11142002 1314 1 2036402 60 SCL Shielded | 8| - [2.03E+02
63 STEELB3U 11142002 13115 1 211E+02 60 SCt.  Unshielded - 1.72E+02 |
64 STEELEAS 111472002 13:17 1 203E+02 60 SCL Shiekded | p| [2.03E+02
65 STEELBAY 111422002 13118 1 1.78E+02 &0 SCL  Unshielded ) | 1.35E6+02
66 STEELESS 11142002 13119 1 2326+02 60 SCL Shieided — | B] |[2:32E402
67 STEELBSU  11M42002 13220 1 208E+02 60 SCL___Unshieided 158 1.69E+02
) TSTEELBES ~ MA42002 1322 1 2226402 60 SCL Shielded FL [2.22E+02
69 STEELBSU 11142002 1323 = 1 2276402 80 _SCL___ Unshieided 34 1.83E+02
70 SIEELB’S 11142002 1328 1 221E+02 60 SCL Shieided | g} [2.21E%02
71 STEELB7U  11M14/2002 1325 1 2.18E+02 €0 _SCL____ Unshielded 1.79E+02
72 STEELBES 117142002 1326 1 2.18E402 60 SCL. Shieided | p} [2.18E+02
73 STEELBAU 11142002 1328 1 215E402 €0 SCL - Unshielded _ 1.76E+02
74 STEELBSS  11M472002 13:28 1 1.90E+02 €0 SCL Shieided | p| [1.80E+02
75 STEELESU 111472002 13:30 1 = 2.47E+2 _€0 _SCL___Unshiekled 1 1.78E+02
76 STEELBI0S 11142002 33:41 1 2.45E+02 €0 SCL Shieided | ] {245E+02
77 STEELBIOU 111472002 13:42 1 2.32E+02 80 _SCL___ Unshielded ) 1.93E+02
78 STEELQCESS  11N42002 1344 1 1.61E+02 60 SCL Shieded (8] [181E+0Z
. 79 STEELQCBSU 111420021345 1 213E+02 80 SCL- - Unshielded ] 1.74E+02
80 Source Check 11142002 1353 1 1.755405 60 SCL — )
, Minimum = [1.65E+02] 1.28E+02
Z Maximum = 2A5E+02] 2.11E+02
ATTACHMENT ?’ - Mean  [200E+02| 1.72E+02
Sigma = J181E+01] 1.77E+01
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EP06-03-0063
Gross Alpha/Beta Static Measurement MDC Calculation -
Use when Background Count Time = Sample Count Time

Calculation of critical level (page 6-34 of MARSSIM)

Lc=29.6 Critical level

_ Any count above this value should be regarded as being greater than background
Lc+B=1906 (page 6-37 of MARSSIM).

: C = 1 100 cateutation of constant "C" that inchedes probe area correction, source and
‘ = _T- PR —A instrument efficiencies and counting time (page 6-37 of MARSSIM).
. 1S

MDC = C-{3 + 4.65-4];-

MﬁC:—:j33“6r973mj fﬂ%g};«zz of MDC. Results are in dpm/] 00 cm? (page 6-37 of

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

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

e €.
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E900-03-0063

b;=54 Counts in observation Interval
1
C:=
€L 4
A A 7rR 4

( C = 7.686

f B 60
MDCR ; = (d b;i-—
O .
i
m C}R if”" j net counts per minute
MDCR ; + b = 256.908 gross counts per minute
MDCR ; '
o - =48 net counts per minute in observation interval
i
MDCq.,, = C-MDCR ;

MDC goqy = 737154 dpm per 100 e’

€ . 22—

ATTACHMEN"

MARSSIM, Pages 6-38 to 6-43 3 : ) 3/7/2003
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C

where: :
b = background counts per minute
b= background counts in observation interval

P = human performance factor
W4 = detector width in centimeters

S, = scan rate in centimeters per second = T A
d = index of sensitivity (Table 6.5 MARSSIM), 1.38 = 95% of correct detection’s, 60% false positives
MDC .o, = 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)

e 3

ATTACFMENT

MARSSIM, Pages 6-38 to 643 4 3/72003
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Survey Unit Inspection Check Sheet

Survey Unit # Cv2-23 Survey Unit Location | - - CV 774 TLG Ring

'Date 3/17/03 Time | 1405 | Inspection Team Members William Stoner / Raymond Shepherd

SECTION 2 - SURVEY UNIT INSPECTION SCOPE

!nspectlon Requirements (Check the appropnate Yes/No answer.) Yes | No | N/A

1. Have sufficient surveys (i.e., post remediation, characterization, etc.) been obtained for the survey unit? X
2. Do the surveys (from Question 1) demonstrate that the survey unit will most »Iikely pass the FSS? . X
3. Is the physical work (i.e., remediation & housekeeping) in or around the survey unit complete? ' x*
4. Have all tools, non-permanent equipment, and material not needed to perform the FSS been removed? X
5. Are the survey surfaces relatively free of loose debris (i.e., dirt, concrete dust, metal filings, etc.)? x:
6. Are the survey surfaces relatively free of liquids {i.e., water, moisture, oil, etc.)? X
7. Are the survey surfaces free of all paint, which has the potential to shield radiation? X
8. Have the Surface Measurement Test Areas (SMTA) been gstablished? (Refer to Exhibit 2 for instructions.) X
8. Have the Surface Measqrement Test Areas (SMTA) data been collected? (Refer to Exhibii 2 for instructions.) X
10. Are the survey surfaces easily accessible? (No scaffolding, high reach, etc. is needed to perform the FSS) Xb
11. Is lighting adequate to perform the FSS? I X
12. Is the area industrially safe to perform the FSS? (Evaluaie potential falt & trip hazards, confined spaces, etc.} X
13. ,Have photographs been taken showing the overall condition of the area? - : o X
14. Have all unsatisfactory conditions been resolved? L o X¢

NOTE: If 2 "No” answer is obtained above, the inspeclor 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:
a. Duct tape was found stuck to the TLG ring in several areas. Concrete debris was found on the underside and

face of the ring. Notified the D&D Supervisor.

A layer of rust covers the entire ring. Per D&D Engmeenng (Brosey) the rust will not affect the survey. No
action required.

Cauiking covers the ring seams for PRI controls. Per D&D Engineering (Brosey), no action is necessary.
Caulk was installed clean during mstallatlon of ring sections. Final Status Surveys were performed under
caulk during ring installation. -

The wooden boxes that were mstalled to protect the ring for PRI need to be removed. Notified the D&D
Supervisor

A moving scaffold is currently being used to access the TLG ring. Rad Con will need assistance with scaffold
moves during surveying. No action is necessary.

Lighting is poor. Notified D&D Supervisor. He will add additional !1ghtmg

A final inspection is necessary to close out deficiencies listed above. The final inspection will be documented
on a new Survey Unit Inspection Check Sheet.

L2

Survey Unit Inspector (print/sign) | W. Stoner/ M’ R. Shepherd! J4AesA | Date 3/17/03

Survey Designer (print/sign) E B W{ O Genrey ' Date | 3163

jusunoeny

b
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'f SEC'“ON 1: sunvsv UNIT INSPE.GTIO Dsscmpno'ﬁ 3

St.xzrvey'Unit#” CVZ Z3 | Survey Unit Location Cv 774 T (Z(NGA:

I Date | 3/20/03 | Time | /740 | Inspection Team Members ﬁ S' hes heca
H 07 SECTION2-SURVEY UNITINSPECTION SCOPE =

Inspection Requrrements (Check the appropriate Yes/No answer.) Yes | No

Rl

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

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

bl

1s the physical work (i.e., remediation & housekeeping) in or around the survey unit complete? )<

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

@

Are the survey surfaces relatively free of loose debris (i.e., éirt. Qoncfete dust, metat filings, etc.)? . ><

PSP

SRS S SIS S S——

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

R
E

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 iﬁstruaions.)

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 potentia! fall & trip hazards, confined spaces, etc.)

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

T ﬂd "nomq:;!mv

rabay
A RT  weumoeny

14. Have all unsatisfactory conditions been rescived? T — X

NOTE: If 3 “No" answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions through the
responsible site department, as gpplicable. Document actions taken and/or justifications in the “Comments” section befow. Attach additicnat
sheets as necessary.

Comments: Scuftord ﬁésrﬁoueri AT A ' @u%&,ﬂﬂ-n?‘
/4” /U//f- I‘I’en't.f ﬂeﬂfa/tm(cl o) r,w'f't ~ L l\/()j‘pec'f/or)

Shect™

( _Survey Unit Inspector (print/sign) ( ¢ Ao s M Date | 3 /20/6_3 4

Survey Designer (print/sign) | zu. fryee / . Ao s Seagy A Ewess | Date ?/za/a}
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T Ejo— 037002
EXHIBIT 3
: R - Surface Measurement Test Area (SMTA) Data Sheet
LR T T e GECTION 1 “DESCRIPTION Er RN S R LA '
u SMTA Number SMTA-CV223-1 - | Survey Unit Number  Cv2-23
SMTA Location | CV 774’ TLG Ring — Quadrant "A™ — Beam Section 8
Survey Unit Inspector William Stoner / Raymond Shepherd Date 3M17/03 Time 1515
S0 SECTION 2 - CALIPER INFORMATION & PERSONNEL INVOLVED
Caliper Manufacturer Not Listed Caliper Model Number Not Listed
Calliper Serial Number Not Listed | Calibration Due Date (as applicable) N/A
Rad Con Technician | W. Stoner/ / ' , Date 3117/03 Time | 1515
Survey Unit Inspector Approval | R. STlepherd | frKebe ¢ Date 3/18/03
SECTION 3 - MEASUREMENT RESULTS
SMTA Grid Map & Measurement Results in Units of mm Comments

W(lnsert Results in White Blocks Below} -

13 19 s n 15 measurements were taken at the location
- described below. All measurements were < 1 mm.
14 20 26 32

T;ﬂ"(\ eumoENY
»n
g
g+ weunoeny

16 22 28
s = S . RE— :
] 11 17 23 28 | 35
[ 12 18 2 30 38
_ __

Average Measurement - < 1 mm

Additional Measurements Required

It is impossible to layout a 1 x 1 meter grid on the namow ring. Therefore, obtain approximately 10
measurements within an approximately 6’ section of beam face in quadrant "A" at beam section 8.
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Exhibit €
8urvey Unit Inspection Check Sheet

m;faﬁ@\\m&& | Eesws AT

BECTI JON 1 - SURVEY UNIT INSPECTION DESCRIFTION

Survey Unit # Cv3-1 Survey Unit Location | CV Lower Shell -"C" Plates

Date 3117103 Time | 1350 | Inspection Team Members William Stoner / Raymond Shepherd

‘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, etd) been cbtained for the -survey unit? X
' 2. Do the surveys (from Question 1) demonstrate that the survey unit will most likely pass the FSS? X
3. Is the physical work (i.e., remediation & housekeeping) in or around the survey unit complete"? X
4. Have all tools, non-permanent equipment, and material not needed to perform the FSS been removed? X
5. Are the survey surfaces relatively free of loose debris (i.e., 'din.‘concrete dust, meta! filings, etc.)? x*
6. Are the survey surfaces relatively free of liquids (i.e., water, moisture, oil, etc.)? X
7. Are the survey surfaces free of all paint, which has the potentia! to shield radiation? X
E 8. Have the Surface Measurement Test Areas (SMTA) beenrestablished? (Refer to Exhibit 2 for instructions.) X
§ 9. Have the Surface Measurement Test Areas (SMTA) data been coﬂe;ted? (Refer to Exhibit 2 for instructions.) X
.3
10. Are the survey surfaces easily accessible? (No scaffolding, high reach, etc. is needed to perform the FSS) Xb
kFI 11. Is lighting adequate lo perform the FSS? . ‘ ' ’ NG
' & I 12. Is the area industrially safe to perform the FSS? (Evaluate potgntial fall & trip hazards, confined spaces, etc.)
I 13. Have photographs been taken showing the overall condition of the area? ' X
14. Have all unsatisfactory conditions been resolved? h X"
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:
a. Blast grit was found in indentations and weld seams. Duct tape was found stuck to wall in several areas.
Notified D&D Supervisor.
Some rust was found on the steel plates throughout the survey unit. A thin Iayer of rust has coliected on
plates after cleaning. Per D&D Engineering (Brosey), the rust wili not affect the survey. No action required.
b. A moving scaffold is currently being used to access the "C" plates. Rad Con will need assistance with
scaffold moves during surveying. No action is necessary. :
Found several tabs that were previously welded to the CV to help support the 774’ TLG ring. In some
locations, the tabs stick out approximately 1 %2* making it difficult for detector access during surveying. Per
D&D Engineering (Brosey), no action is necessary. Tabs were installed clean during installation of ring
sections. Final Status Surveys were performed before tabs were installed.
c. Lighting is poor. Notified D&D Supervisor. He will add additional lighting.
d. A final inspection is necessary to close out deficiencies listed above. The final inspection will be documented

C

on a2 new Survey Unit Inspection Check Sheet.

L .

ISurvey Unit inspector (print/sign) | W. Stonerlm R. Shepherd/ 2L£ k(| Date 3/17/03 J

I Survey Designer (print/sign) ‘E S ’:RW 8. Beapey - Date 5[!&/63J

+ ;- - »;\

'3‘ T, weunoeny
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Exhibit 4

SECTION 1- SURVEY UNIT INSPECTION DESCRIPTION

Su urvey Unit Inspection Check Sheet

(g/ ; Sﬁrvey Unrt # C Vé 1 Survey UnitLocation | [ siuen Shell C PL ""{‘f-s

Date 3/-2_0 /o 3 Time | /755~ | Inspection Team Members ~<. A epoﬁeﬂd

SECTION 2 - SURVEY UNIT INSPECTION SCOPE

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

Yes

No

Have sufficient surveys {i.e., post remediation, d\arac:eﬁzation. etc.) been cbtained for the survey unit?

&
|

Do the surveys (from Question 1) dermonstrate that the survey unit will most fikely pass the FSS?

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

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

o

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

o

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

<l PRIXR[X<

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

®

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

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

A — T T — ——
~

feunoeny

-
=

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

<[>

. ls lighting adequate to perform the FSS?

X
X

12,

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

LT

13.

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

e e

<[>

14.

Have all unsatisfactory conditions been resolved?

X

NOTE: If 2 "No™ answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions through the
responsible site department, as appficable. Document acticns taken and/or justifications in the “Comments” section below. Attach additional
sheets as necessary. :

wspe o S Aee ST

Commens: A { N/A— 1fems (u-eac /J-cWMec/ o> Tpifrsl

('/Sm'vey Unit inspector (print/sign) e f [ 24 &{‘/ W

Date

Date

l Survey De;igner (prinﬂsign) // N Y / %’ e g4 estey Fee zeecon’
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Surface Measurement Test Area (SMT A) Data Sheet

&l 4. Je—

EXHIBIT 3

' SECTION 1 -~ DESCRIPTION ~

SMTA Number

SMTA - CV3-1 1

CV3-1

(Insert Results in White Blocks Below)

Survey Unit Number
SMTA Location | CV Lower Shell - "C" Plates ~ Plate C9 L
Survey Unit Inspector William Stoner / Raymond Shepherd Date 3/17/03 Time 1345
.. SECTION 2 - CALIPER INFORMATION & PERSONNEL INVOLVED = . -~ ;. i
Caliper Manufacturer NotlListed Caliper Model Number Not Listed
Caliper Serial Number Not Listed - | Calibration Due Date (as applicable) N/A
Rad Con Technician | W. Stoner / /14_/&;:‘ Date 3/17/03 Time | 1445
Survey Unit Inspector Approval R.'Shepherd | RAAeo bov Date 3/18/03
SECTION 3 - MEASUREMENT RESULTS
SMTA Grid Map & Measurement Results in Units of mm Comments

1 T 13 19 25 3

1 <1 <1 <1 <1 <1

2 8 1“4 20 26 32

> <1 1 <1 1 1 . <

: g —_— e e
g 3 8 15 21 27 33
<1 1 <1 1 <t <1
—— g _ _

r 10 16 22 28 33
' <1 <t <1 1 <1 <1
& — e _ _ _ ___

'*‘ 3 1 17 23 29 - 35
<1 <1 <1 1 1 - <t

€ 12 18 24 30 36

<1 1 <1 <1 < <i

.

Average Measurement - < 1 mm

Measurements taken as requested:

SMTA - CV3-1 - 1A — Length and width ~130x40
‘mm. Depth 25 mm. - -

SMTA - CV3-1 - 1B - Length and width ~100x25

mm. Depth 13 mm.

SMTA - CV3-1 - 1C - Length and width ~100x25

mm. Depth 14 mm.

VSMTA CV3-1 - 1D - Length and width ~100x25

-mm. Depth 17 mm.

AT, weueny

Additional Measurements Required

C

Muttiple indentations on “C" plates from concrete removal bit.
measurements. Most indentations were <12.5 mm. .. Obtain addmonal measurements of indentations at the
following marked locations within the survey unit: .

SMTA - CV3-1 - 1A - Plate C5
SMTA - CV3-1 - 1B -~ Plate C5
SMTA - CV3-1 - 1C - Plate C5
SMTA - CV3-1 - 1D - Plate C6

The Survey Unit Inspector took preliminary
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o sy , Exhibit 1
N b e Survey Unit Inspection Check Sheet

" -SECTION 1 - SURVEY UNIT INSPECTION DESCRIBTION- = -~ "1+ /&

L Survey Unit# | ¢\ 3 - . Survey Unit Location | ¢ 1N Te@w@ Lowb ng’ PUles

Date ’}’,1,.33 Time | jopo | Inspection Team Members 'S'T)V-':MW, 2 5?‘:54‘(
RN 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.) begn obtained for lhe.survey unit? p/
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) 7'," or around the suNey unit complete?’ 7 ) g
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 louse debris (i.e., dinl, concrete dust, metal filings, etc.)? v
6. Are the survey surfaces relatively free of liquids (i.e., water, moisgure. oil, etc.}? [
7. Are the survey surfaces free of all paint, which has the potentia! to shield radiation? v’
3> | 8. Have the Surface Measurement Test Areas (SMTA) beén established? (Refer to Exhibit 2 for instructions.) [/
) g- 9. Have the Surface Measurement Tes! Areas (SMTA) data been collected? (Relgr to Exhibit 2 for instructions.) v
10. Are the survey surfaces easily accessible? (No scaffolding, high feach. elc. is needed to perform the FSS) |
Q 11. Is lighting adequate lo perform the FSS? o ‘ (v
x 12. Is the area industrially safe to perform the FSS? (Evaluaté polehtia! fall & trip hazards, confined spaces, etc.) l/
}9 13. Have photographs been taken showing the overall condition of the area? ‘/ :
14. Have 8!t unsatisfactory conditions been resolved? o ' 1 e

NOTE: If 8 "No" answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions through the
responsible site depariment, as applicable. Document actions taken and/or justifications in the "Comments” section below. Attach additional
sheets as necessary. ’ : )

Comments: - .

3){)00;-)‘a~4(, Hovs< kaf,';-\.-u, "}C, [73 Do I AOINCNT A RYS .((V 3-3 A~D
(V2-23), usipual Sedarsie G ,z,.aml elon ol pla-)«.s(c 285 B¢ g7

. 68’5 8 O/g'
) ~AC hose e G Reooved s, g"""-s;’

i . ¥ . / .
/Survey Unit Inspector {print/sign) K\U SK\V/'\);\%/ Date :)/17/0}

Survey Designer (print/sign) ‘3 B ).,,,,.\.J-ﬂ-}’ B. 8ewrsy Date |3/18 / 63

_"5_ e usunpeny
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: Number
' : Saxton Nuclear Experimental Corporation
. _SAXTON NUCLEAR Facllity Policy and Procedure Manual E900-1MP-4520.06
Sl TR | , ' Revision No.
Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 1.
Survey Unit Inspection Check Sheet

' VR J" AL "' ﬁ‘a;: ::ﬁﬂq J ml}ii%?;ﬂh Fﬂé‘ u.u- l “ o & T T WAl DG e 4
§ Survey Unit# C v3-2 Survey Unit Location C [/ wa«eiz, &)LUL 'B p/,x.{fg
1265 | Inspection Team Members [e f hep A.,, c(

BYBSECTION 2 sURVEVUNIT NS BECTION SEOEE I

L (g

lnspectlon Reguirements {Check the appropriate Yes/No answer.)

I 1. Have sufficient surveys (l.e., post remediation, characterization, etc.) been obtained for the survey unit? )(
2. Do the surveys (from Question 1) demonsteate that the survey unlt will most likely pass the FSS? X
3. Is the physical work (l.e., remediation & housekeeping) in or around the survey unit complete? ><

4. Hoveal tools, non~permsnehl equipment, gnd materiat not needed lo perform the FSS been removed? )<

8. Are the sutvey surfaces relatively free of loose debris (l.cr.,,dld. concrele dust, metal filings, etc.)? X

6. Are the survey surfaces relfatively free of liquids (l.e., water, moisture, oil, elc.)?

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

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

ra G

9. Have the Surface Measurement Test Areas (SMTA) data beeb cotlected? {Refer to Exhibit 2 for hstmwons;)

11. s fighting sdequale to perform the FSS?

12. !s the ares industriafly safe to perform the FSS7 (Evaluate potentiat fall & trip hazards, confined spaces, otc.)

KRR |

13. Have photographs been taken showing the overall condRion 6! the area? R

I 170. Are the sutvey surlaces easlly gccessible? (No scaffolding, high reach, etc. is nesded to perform the FSS)

14. Have all unsatisfactory conditions been resclved? S : : ><

HOTE: if & "No® snswer is cblained above, e Inspector should immediately cornrect the problem or initlate comective actions through the
responsibla site department, ss spplicable. Document actions taken and/or justifications in the “Comments” sedbn below. Attach sdditional
sheets as necessary.

Comments: )Q-!T'oolt' p,(,;l‘,cgﬁ-plaf‘.f él-—-@/-( T et ¢S Sam( mirssrt

tae {eippnse Kaom arfé‘zﬁud £4> opom? CMTIZv(M-l/o wertk Towel
. Wites . T WaS Poheas J:a,r/kc Lo
All N/ﬂ— 1tems ert m:’ o .TchmL r,(JS'/b-F(oo JAdecT

1Survey Unit Inspector (printsign) | K,f Aeo Kot /]/‘_M Date ?/2%;

Survey Designer (print/sign) é,,.rrm/ [ fon 8. samisy ssc Tros’ | Date ?/”/’3 l

6

juswyoeny
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, , Number Eciao'63‘°6 3
Saxton Nuclear Experimental Corporation ) :

SAXTON NUCLEAR Facility Policy and Procedure Manua! E900-IMP-4520.06
Title - : 4 Revision No.

Survey Unit Inspection in Support of FSS Design 0

EXHIBIT3
Surface Measurement Test Area {(SMTA) Data Sheet
: - SECTION 1 - DESCRIPTION
SMTA Number | SMTA- <V -2 Survey Unit Number | &V ~Z

SMTALocaion | cVwWwerw- =27 2lyles Plyde 4= B-1Y

Survey Unit Inspector SOUSEw S 4Ll Date | 2-j7v3 | Time | 1430
'SECTION 2 - CALIPER INFORMATION & PERSONNEL INVOLVED 4

Caliper Manufacturer | oot ulaf ( ESTAIT B\ me)] Caliper Model Number L)

Caliper Serial Number A o Calibration Due Date (as applicable) v4h

Rad Con Technician b R L Date | VA Time | /S 30

Survey Unit Inspector Approval Shus¥w l }g 4..— | Date 3 /,7 /93

SECTION 3 - MEASUREMENT RESULTS

| Tprxuwew

> .
g . -
- SMTA Grid Map & Measurement Results in Units of mm
g (Insert Results in White Blocks Below) Comments
o —— g
:’J 5 13 g ;, 31 N PR 343 Hhe2e AQw) 3o houes
_/ 0 21 O | VY, Aveisc Derdy of Aot St
-3 2 e " Eo 26 22 | [ my Sl ivyy F2ovp H - ¥
l; ¢ 0 0 ) B 0 L PllesenTing AoVt 48 m %
8 1 1 B42 1Swwensl cige Felt Govges
O 3
3
7
35
0
36
O
Average Measurement __ {4 -~  mm

Additional Measurements Required

Pk 4-4 1| hooge VMam Deew (17 ¢") cV3-2-0014
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Exhibit 1

- Survey Unit Inspection Check Sheet

b Suvey Unt# | (\y3-3 ~['survey UnitLocation | ¢ CU !W‘z‘aﬂ A elates l

SECTION 2 - SURVEY UNIT INSPECTION SCOPE

Date [3-1)-03 | Time |13UY Y | Inspection Team Members 3. hag)ﬂb’ L. l’;ﬁ;xe\,

F‘ . 'C!mémv

Inspection Requirements (Check the appropriate Yes/No answer.) Yes | No | N/A
1. Have sufficient surveys (i.e., post remediation, characterization, etc.) been optéined for the survey unit? t/
2. Do the surveys (from Question 1) demonstrate that the survey unit will most likely pass the FSS? v’
3. s the physical work (i.e., remediation & housekeeping) in or around the shrvey unit complete? v
4. Have all tools, non-permanent eqhiprnent. and materia! not needed to pérform the FSS been removed? l/
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, moismré. 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 establishecj? {Refer to Exhibit 2 for instructions.) L/
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 perfom the FSS) v
11. Is lighting adequate to perform the FSS? v
12. Is the area industrially safe to perform the FSS? (Evaivate poterifial fall & trip hgzards. confined spaces, etc.) '\/
13. Have photographs been taken showihg the overall condition of the area? /
14. Have ail unsatisfactory conditions been resolved? v’ .

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

R

Comments:
2\;‘5“\ gl’u*" W\ N (el OP Suﬂ\)tw Up\*\- I»«Dmuc

Se e\rcT

( fe g(' 3¢ (o HBl o

(-/ | Survey Unit inspector (print/sign) = 43\:5)(“,. / } Qh

Date 3/,-, /0.5
Survey Designer (print/sign) 2 :_V) W Z. (,Q_”‘;/ Date é’//_B/O%

53 4L

7)-;«:—‘;' JustRoeNY -



‘ , “Title

-}._l-/d "C etngaEnyY

FIBINAL evco-o3-c0z 58 4

20

: 7 : - : : Number
o : Saxton Nuclear Experimental Corporation
Ty SAXTON NUCLEAR . Facility Policy and Procedure Manual ES00-IMP-4520.06
- Revisicn No.
Survey Unit Inspection in Support of FSS Design 0
“EXHIBIT 3
Surface Measurement Test Area (SMTA) Data Sheet
Dt 7 SECTION 1 - DESCRIPTION
SMTA Number | SMTA - £\J3-3 Survey Unit Number GV L

SMTA Location

CV uTanee ‘Al Pl

pukA __\_zl‘){) o

Survey Unit inspector

sdhvghww' |1} BRegey

Date

273 | Tme | IYjc

SECTION 2 - CALIPER INFORMATION & PERSONNEL INVOLVED

Caliper Manufacturer

'y

oy woluJeJ (.-\ﬂ m%oyofm' ‘bfaliper Mode! Number A

Caliper Serial Number NA Etww"WC,a!ibration Due Date (as applicable) NA
Rad Con Technician NMAE Date VA Time | / 45T
Survey Unit Inspector Approval "S‘bus\tl*-{ ).J Hé:. Date | = / 17 /@}

SECTION 3 { MEASUREMENT RESULTS

'};T W_E' JusuEY

SMTA Grid Map & Measurement Results in Units of mm
(Insert Results in White Blocks Below) : Comments
1 7 13 18 25 3
¢ c ]e e lC o
2 8 14 20 26 32
el rxlclele (e
3 9 15 21 27 33
¢ C (o (@ e 208
————— ]
4 10 16 22 28 34
clo]e e Je e
s | 1 17 23 28 35
ol ¢ 10 0 c o
| 6 12 18 24 0 3%
clo o |¢ S1o
Average Measurement .14 mm

cv3i3-00\A

Additional Measurements Required -

13 My GLQ\M«LJ e\ N
¢ Lrgat resg a—t JL\\S, Rq—low WS EQu\V-”_eNA de "’,‘,’T" Cf\":.\- 4'1(71 S
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o Go 4.1
@mp% N | | EQow-63-063
o | & Site Report

Site Summary

Site Name: SNEC CV Lower Head Survey

Planner(s): BHB
‘Contaminant Summary

NOTE: Surface soil DCGLw units are pCl/g.
Building surface DCGLw units are dpm/100 an‘

Screening

Contaminant Type - DCGLw ValueUsed?  Area(m?) Area Factor
Gross Activity Building Surface ‘2,100 - No - 1. 10.1

4 34

g 2

16 1.5

25 1.2

36 1
COMPASS v1.0.0 © . 31412003 7 Page 1
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Survey Plan Summary

! £ o

E G- 03-063

Building Surface Survey Plan

Site:

Planner(s):

Survey Unit Name:

SNEC CV Lower Head Survey h

BHB

Inner Steel Surface of SNEC CV, CV2-23

Comments: 774’ El, W-Beam Area
Area (m?): 75 Classification: ' 1
Selected Test: WRS _ Estimated Sigma (cpm): 38.7
DCGL (cpm): 397 Sample Size (N/2): 8
LBGR (cpm): 290 'Estimated Conc. (cpm): 3.1
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100 - EMC Sample Size (N): 8
Prospective Power Curve L
. ,

7 R |

2 09 \

's_u X

= 08 3

=

- 0.7

;—.

c 06

&

& 0.5 11

EE 04 i‘

-g 03 —

& 02

t

= 0.1

=

& 0 :

0 50 100 150 200 250 300 350
Net Beta (cpm)
— POWEr s DCGL = wa Estimated Power
wms |BGR m i-beta :
COMPASS v1.0.0 /412003 Page 1
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(3 T . |
Building Surface Survey Plan

Contaminant Summary

b2 412
E G- 63003

DCGLw
Contaminant {dpm/100 em?)
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 Area (cm?)
L GFPC - ) Beta 7 126
Contaminant Energy' Fraction® Inst. EFf. Surf. Efi. Total Eff.
. GrossA.chvﬂy 187.87 R 0000 ) 0.47 0.31 0.1460
* Average beta energy (keV) [N!A indicates alpha emlssnon]
2 Activity fraction
Gross Survey Unit Mean (cpm) 175+ 39 (1osngma)
Count Time {min): 1 7
: Numberof - Average Standard  mDC
Material BKG Counts . (cpm) Deviation (cpm) (dpm/100 cm?)
Stee! 37 1719 17.7 338
COMPASS v1.0.0 3!4/2003 Page 2
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| © | |
U Building Surface Survey Plan

Survey Plan Summafy

Site: SNEC CV Lower Head Survey

Planner(s): BHB 7
Survey Unit Name: C-Plates in SNEC CV, CV3-1

Comments: R

Area (m2): 105 o . Classification: 7 1
Selected Test WRS o Estimated Sigma (cpm): 38.7
DCGL (cpm): 397 - Sample Size (Nr2): 8
LBGR (cpm): 290 ' -~ Estimated Conc. (cpm): 31
Alpha: 0.050 ~ Estimated Power: 1.00

Beta: 0.100 '~ EMC Sample Size (N): : 8

L

Prospective Power Curve

o
o
ety

0 50 100 150 200 250 300 350 400 450
‘Net Beta (cpm)

e PowEr - “ewmnne DCGL == s Estimated Power
wmam LBGR ® - 1-beta

W

COMPASS v1.0.0 3/4/2003 . Page 1
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C.

@ Building Surface Survey Plan

LY 51—
FGe-03-003

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

Beta instrumentation Summary

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

Tota! Efficiency: 0.15

Gross Beta DCGLw (cpm): 397

ID Type Mode Area (cm?®)

1 GFPC Beta 126

Contaminant Energy* - Fraction? inst. Eff. Surf. Eff. Total Eff.

Gross Activity - 187.87 1.0000 .. 0.47 0.31 0.1480

* Average beta energy (keV) [N/A indicates aipha emission)

2 Activity fraction '

Gross Survey Unit Mean (cpm): 175 £ 39 (1-sigma) -

Count Time (min): 1 ‘

‘Number of - Average Standard MDC
Material BKG Counts {cpm) Deviation (cpm) {dpm/100 cm?)
- Steel 37 171.9 17.7 338

COMPASS v1.0.0 3/4/2003 Page 2
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C ‘ Building Surface Survey Plan

Survey Plan Summary

T gL

Eqo-03~ve=

Site: SNEC CV Lower Head Survey -

~ Planner(s): BHB

Survey Unit Name: B-Plates in SNEC CV, CV3-2

Comments:
Area (m?): 124 Classification: 1
Selected Test WRS Estimated Sigma (cpm): 38.7
DCGL (cpm): 397 - Sample Size (N/2): 8
LBGR (cpm): 290 Estimated Conc. (cpm): 3.1
Alpha: 0.050 Estimated Power: 1.00
(_) Beta: 0.100 EMC Sample Size (N): 8
Prospective Power Curve
- 1
g
2 09
a“
< 08
£
- 0.7 ——
;.
E 06
o
. E' 0s
= 04
-'E 03
E
& 02
5
£ 0.1
& 0
0 S0 100 150 200 250 300 350 400 450
NetBeu(q:m)
—— POWEr e DCGL sm um Estimated Power
, (/ wemm |BGR m 1-beta '
COMPASS v1.0.0 3/412003 Page 1
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| Building Surface Survey Plan

(ol 1\_10/
- EQ6-03—coz=

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(em’)

1 GFPC » Beta - 126

Contaminant Energy'_ Fraction® inst Ef.  Surf Eff. Total EFi.

Gross Activity 187.87 1.0000 - 047 0.31 0.1460

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

* Activity fraction ’

Gross Survey Unit Mean (cpm): 175 & 39 (1-sigma)

Count Time (min): 1 N o

, " Number of Average Standard MDC

Materiat - BKG Counts {cpm) Deviation {cpm)  (dpm/M00 cm?)

Steet 37 1719 177 T 338
COMPASS v1.0.0 - - .3/412003 Page 2
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| @mp% | - - E966-03-063
% o
(W Building Surface Survey Plan

Survey Plan Summary

Site: SNEC CV Lower Head Survey |
Planner(s): BHB ' , ‘
Survey Unit Name:  A-Plates in SNEC CV, CV3-3

Comments:

Area (m?): 26 . ' ' Classification: 1
Selected Test WRS ‘Estimated Sigma (cpm): Y
DCGL (cpm): 397 Sample Size (N/2): 8
LBGR (cpm): 260  Estimated Conc. (cpm): 3.1
Alpha: - 0.050 ; Estimateé ,PoWer. - 1.00
Beta: 0.100 - ~ EMC Sample Size (N): 8

o

) Prospective Power Curve

—

‘o
patay

o o 0
'~} 00

e o
th o

Y

W

o o o o
)

P er (Prohablitin: Sorvey Unit Passes)

Qb

0 50 100 150 200 250 300 350 400 450

- NetBeta (cpm)
‘ (/ amm |BGR m 1beta S
COMPASS v1.0.0 v T 3/4/2003 Page 1
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- Building Surface Survey Plan

Contaminant Summary

: DCGLw
Contaminant L {dpm/100 cm?)
Gross Activity . 2,100

Beta Instrumentation Summary

Gross Beta DCGLW (dprv100 cm?): 2100
Total Efficiency: 015
Gross Beta DCGLw (cpm): ‘ 39?

) Type = Mode © Area(em?)
1 GFFC ., Beta 126

Contaminant Energy' ' Fractiont  Inst Eff. " Surf.Eff. Total Eff.
Gross Activity 187.87 ~1.0000 047 031 0.1460

' Average beta energy (keV) [N/A indicates atpha emlssuon]
2 Activity fraction

- Gross Survey Unit Mean (cpm): 1751 39 (1-sxgma)
‘ ‘ - Count Time (min): 1

~ Number of Average Standard MDC
Material BKG Counts {cpm) Deviation {cpm)  (dpm/M100 cm?)
Steel C 37 1718 17.7 - 338

C

COMPASS v1.0.¢ N © 3412003 Page 2
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Calculation Sheet
NUCLEAR ' .
(1{‘ Cale. No. - 7 : Rev.No. | Sheet Ne.
ferior CV Weld Ring Areas @ 774 ﬁE] SurveyPlrm 6900-02-024 ,, 0 |1of3e
Originator : ‘Reviewed by ‘ Da
Barry H. Brosey B . B e < September26 2002 | J. P. Donnachi y &

1.0 PROBLEM STATEMENT
1.1  The purpose of this calculation is to provide a survey plan for the 774 fi El weld area associated
with one stiffener support ring located along the interior surface of the SNEC CV.

1.2 This plan incorporates the use of the Compass computer program (Reference 3.2), and the VSP
computer program (Reference 3.3). Additionally, instrument information and preliminary survey
data have been used to produce this survey plan.

1.3  This plan makes use of conservative assumptions and a radionuclide mix that is conservatxvely :
chosen, in the absence of more definitive information.

20 SUMMARY OF RESULTS

2.1  The results of this planning calculatlon are presented in the attachments. The key elements for
this survey plan are:

C

Scan Speed is initially set at 2.2 cm/second (1 detector width per 4 seconds).
The effective DCGLw for this measurement plan is taken to be 2100 dpm/100 cm?.

The investigation level for the scanning phase of this work is ~250 cpm above background.
Areas should be marked when at or above this level. An open and closed window
measurement should then be made at these elevated locations as a part of the scan process
(for a fixed time period (1 mm.)) At least one re-cleaning and re-measurement cycle should
follow.

A shielded measurement may be used as a reasonable estimate of background in the survey
area. -

A net fixed point measurement result of about 580 cpm yxelds ~2100 dpm/100 cm?® (the
DCGLw) for a 1 minute count time.

Prior to survey, the surface should be clean, dry and free of materials that can mterfere with
the measurement process. It takes only about 0.005 inches of material of density 1 g/cc to cut
the source detection efficiency by Y. Rust typically has a much higher density than 1 g/cc
and therefore it takes very little rust scale to inhibit beta radiation. A thorough cleaning and
inspection must be performed pnor to performing this survey work. Contact the RSO for
guidance. _

Photos should be taken before and aﬁer the cleamng process. |

A scrape or smear survey of the area(s) to be surveyed should be performed prior to cleaning
the surface to verify the radionuclide concentration mix. Smears should be sent to an off-site
laboratory for analysis.

The WRS statistical testing procedure will be used when the data are to be analyzed. No
analysis is necessary if all static measmements are below the assigned DCGLw (580 net cpm
per 100 cm? or 2100 dpm/lOO cm?).
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Calculation Sheet
- NUCLEAR
) ( bject ) Calc. No. ‘ Rev, No. Sheet No.
- &tcriorCVWcld Ring Areas @ 774 ft El - Survey Plan ' 6500-02-024 0 20f 29

Originator

Date -
Barry H. Brosey 93 . e~~~y September26,2002 | J. P. Donnachie

Reviewed by -

e The output from the Compass program 'indicates that the following stat measurement points
will be necessary per ring area to satisfy this survey plan. That is, each ring area measuring
~10” in height by ~471” in length will have the following number of fixed survey points
placed randomly. These locations are marked on the attached maps.

1. QUADRANT A =9 Points
2. QUADRANT B =9 Points
3. QUADRANT C =9 Points

4. QUADRANT D =9 Points

e The typical scanmng MDC for thxs survey will be ~425 dpm/100 cm’. Since this value is <

2100 dpm/100 cm? (DCGLw), there is no Elevated Measurement Concentration (EMC) areas
(see Attachments 1-1 to 1-3).- These surveys do not result in the release of any activated
component of the steel shell.

¢ All quadrants shall be laid out IAW the areas spec1ﬁed in the previous ring survey plan (see
Reference 3.14). ‘

3.0 REFERENCES

3.1
3.2

3.3

34

3.5

3.6

37

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

Compass, a computer code designed to support MARSSIM survey planning activities, Version
1.0.0, Oak Ridge Institute for Science and Education, Oak Ridge Associated Universities,
2000/2001. Compass has been reviewed and is approved by the US NRC.

Visual Saniple Plan, “VSP”, Pacific Northwest National Laboratories computer software, PNL |

Statistics Group, Version 1.1, used to design statistical survey plans with a basis in the DQO
process. For purposes of this plan, this program is used to locate random measurement points.

GPU Nuclear Calculation No. 6900—02-011 ‘CV Stiffener Region Radionuclide Mix — Pre-
Survey”, 3/12/02.

International Standard, ISO 7503-1 First Edition, 1988-08-01, Evaluation of Surface
Contamination — Part 1: Beta-emitters (maxlmum beta energy greater than 0.15 MeV) and alpha-
emitters.

ASTM E 1893 — 97, Standard Guide for Selection and Use of Portable Radiological Survey
Instruments for Performing In Situ Radiological Assessments in Support of Decommissioning.
American Society for Testing and Materials.

SNEC License Termination Plan Draft (LTP), Revision l 2002
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Originator Date Reviewed by Date
Barry H. Brosey 35 - BW September 26,2002 | J. P. Donnachie ; ilzdw

3.8  Unit-2 CWPH Pump-bay Report, 1997 “Post Di ement Radiological and Environmental
Survey of the Three Mile Island Unit-2 Circulating Water Pump House Pump-bay”, GPU
Nuclear Corporation, Report No. 990-2548.

3.9 NUREG- 1575, Multi-Agency Radlatxon Survey and Site Invesugatlon Manual (MARSSIM)

- Rev 1, August 2000.

3.10 GPU Nuclear Calculation No. 6900-02-013, Revision 1, 3/29/02 “Exterior CV Weld Area
Survey Plan.

3.11 RESRAD-BUILD 3.1, “A Computet Program for Analyzing the Radiological Doses Resulting
from the Remediation and Occupancy of Buildings Contaminated with Radioactive Materials”,
Environmental Assessment Division of Argonne National Laboratories, UD-DOE,
ANL/EAD/LD-3 ,

3.12 GPU Nuclear Calculation No. 6900-02-017 “Interior CV Weld Ring Areas — Survey Plan”,
6/13/02. , »

C/. 3.13 GPU Nuclear Calculation No. 6900-02-019, “Interior CV Weld Ring Areas @ 792.5 f. El ~
- Survey Plan”, 6/24/02. '

3.14 GPU Nuclear Calculation No. 6900-02-020, “Interior CV Weld R.mg Areas @ 787 ft. El -
Survey Plan”, 8/1/02.

3.15 GPU Nuclear Calculation No. 6900-02-022 “Interior CV Weld Ring Areas @ 782 ft. El -
Survey Plan”, 8/21/02.

3.16 GPU Nuclear Calculation No. 6900-02-023 “Intenor CV Weld Ring Areas @ 777 f. El -

Survey Plan”, 8/21/02.

40 ASSUMPTIONS AND BASIC DATA

4.1

42

It is assumed that the detection efficiency for this survey work will be at least that given on
Attachment 2-1 for Tc-99. The instrument vendor uses Tc-99 to calibrate all Ludlum 2350/43-
68 Gas Flow Proportional Counter (GFPC) systems. The current vendor calibration report does
not include values for ¢ or &;. For purposes of this plan the reported value is assumed to be & (see
Reference 3.9).

For purposes of this plan, an instrument efficiency of 22.5% for Tc-99 was used. This efficiency
is for an energy (Tc-99) that is equivalent to that provided by Co-60. However, the majority of
the activity in the assumed radionuclide mix is from Cs-137 (~87%). Sr-90 is also assumed
present in the mix. Cs-137 and Sr-90 both have average energies above Tc-99, and therefore the
results of this measurement will be an over-estimate of the residual activities present on the
surface of the CV steel. Samples of surface materials will be taken as part of this survey plan.
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4.3

4.4

4.5

4.6

4.7

When these results are analyzed residual surface achxtles for these CV areas will be re-
calculated. ,

No credit for back-scatter of beta’ parncles from the steel surface is taken in this plan. An
estimate of back-scatter for the most probable end-point energy present in the radionuclide mix
suggests that this value may be as much as 1.2 (end-point energy of around 200 keV) (sce
Reference 3.6 & 3.12). '

For purposes of this survey plan, a conservative mix of radionuclides has been assumed. The
materials are as described in Reference 3.4. However, the originally recommended limit of 1000
dpm/100 cm® (provided in Reference 3.4) is extremely conservative. Therefore, the release limit ‘
will be adjusted IAW smear samples taken from the steel shell in both the Storage Well/Reactor
Cavity and the Primary compartment of the CV. This should be more representative of the type
of contamination present on the CV steel in these areas until 2 more complete sample set has
been assayed. The selected samples (see Reference 3.13) are :

¢ Sample No. SXSMHAPS - HAP-S Smears, 18” Wall Area in the Storage Well, and
¢ Sample No. SXSMHAP37 - HAP-37 Smears, 18” Wall Area in the Primary Compartment.

Both of these sample materials prov1de similar effective limits, but for purposes of this plan the
more conservative mix provided by sample No. SXSMHAPS has been used.

The resulting mix from sample No SXSMHAP8 Jwas entered into the spreadsheet titled,
“Effective DCGL Calculator for Cs-137 (dpn/100 cm?)”. The pending DCGL values for surface
activity (SNEC LTP - Reference 3.7) is then used to calculate an effective gross activity limit of
~10611 dpm/lOO cm’. This limit would be appropriate if all areas in the CV contained the same
mix. However, since a representative sampling of all regions in the CV is currently unavailable,
it is prudent to reduce this limit by some safety factor for current field work. The resulting gross
count rate will then be assumed (for planning purposes) to be the result of Cs-137 activity on the
surface of the CV steel. This is a conservative assumption.

The actual limit set for this survey work wﬂl be 20% of the above gross activity value or 0. 2 X
10611 dpm/100 cm® = ~2100 dpn/100 cm

NOTE: SNEC sample analysis results for a sample taken in the area of the 792° El support ring
survey, indicated that a gross survey unit limit of ~3700 dpm/100 cm® would be the maximum
limit for that support ring location (SNEC Sample No. SXSD3055).

No additional surface attenuating media is assumed present on the CV steel surface, ie., the
surface of the CV steel is assumed to be clean, dry, free of tar, rusty scale, paint and concrete
dust. Contact the SNEC RSO before performing this survey work if there is any question
regarding the interpretation of this requirement.
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4.8

4.9

4.10

C/: 4.11

4.12

4.13

4.14
4.15

4.16

C 4.17

4.18

Dimensions of the area to be surveyed have been deﬁmg by SNEC site engmeer D. Chokshi and
SNEC contractor TLG. The survey -area dimensions were then input to a CAD program to
complete the survey plan. This ring area is 10” in height and encompasses the entire CV
circumference of 157 feet. Because of the varying difficulty in applying physical measurement
points within & long narrow band, the rmg is divided into four quadrants (A, B, C, & D). Each
quadrant represents a survey unit.

Steel background GFPC measurements were assembled from Reference 3.8 (see Attachment 3-
1 to 3-3). These values were input to the Compass program as representative background steel
values. These values represent a conservative assumption for initial planning purposes A more
appropriate background set will be used in the assessment phase.

A static open and closed window GFPC measurement set was performed on the surface of CV in
the four survey units — post decontamination. That data set was used to determine an estimate for
the mean and sigma of each survey unit (sece Attachment 5-1 to 5-2). These values were then
input to the Compass program as representative steel count rates in the survey areas (see
statistical breakdown on Attachments 6-1 to 6-8)

For purposes of this plan, each area of -3.04 m® is assumed to be one (l) survey unit, and a
MARSSIM (Reference 3.9), Class 1 survey area.

The survey diagram was imported into the VSP program (Reference 3.3). The assigned static
measurement points are randomly selected and placed on the survey map along with their
coordinates. Random start systematic spacing was not used for this survey plan because of the
long narrow shape of these decontaminated survey units and their location which is in the middle
of a contaminated zone.

The survey plot in VSP was then imported to a CAD program and the survey points were located
and listed. The (0, 0) starting point is the lower left hand corner of each survey unit.

The Area Factors for this survey plan were selected from the most conservative AF values from
Reference 3.7 (Co-60). However, the scan MDC value calculated for this work is less than the
DCGLw value, and therefore the AF feature is not used. '

The detector should be in contact with the CV steel for both the scan and static measurements.
Open and closed window readings are performed using a 4™ piece of Lucite (or equivalent), to
cover the face of the probe when making a closed window reading.

Static measurements are to be performed using the open and closed window technique. A one
minute count time is necessary for all static measurements.

Survey point location maps are shown in Attachment 9-1 through 9-2.

Survey coordinates are listed for each quadrant in Attachment 10-1.
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5.0 CALCULATIONS

5.1

All calculations are performed internal to the computer codes listed in Séction 3.0.

6.0 LIST OF ATTACHMENTS

6.1
6.2

6.3
6.4

6.5
6.6

C o

6.8
6.9

Attachments 1-1 to 1-3, “Beta Scan Measurement MDC Caiculation Sheets” (foral1ll & 200 cpm
background levels).

Attachments 2-1, GFPC Detector Source Check LOg Sheet from the SNEC Facility — S/N for 43-
68B Probe — 092512, & instrument 2350-'1 S/N of 126196.

Attachment 3-1 to 3-3, Off-site background fatues for GFPC type instrument.

Attachments 4-1 to 4-2, Pre-decontamination survey results for all four quadrants. Both open and
closed measurements are included.

Attachments 5-1 to 5-2, Post-decontammanon survey results for all four quadrants Both open and"
closed window measurements are included.

Attachments 6-1 to 6-8, Statistics for post-remcdlanon survey results of 774’ El ring areas (QAD
Ato D).

Attachments 7-1 to 7-2, Area factor values from LTP (Reference 3. 7) and Compass area factor
printout for Co-60 (7-2).

Attachments 8-1 to 8-8, Compass program output

Attachments 9-1 to 9-2, Static measurement point location maps per quadrant based on VSP
output.

6.10 Attachment 10-1, Coordinates for all four (4) quadrants for static measurement points as

determined by the VSP computer program.



net counts per minute

MDCR ; + b = 167.31 oross counts per minute
MDCR ;
) = 4.1 net counts per minute in observation interval
i :
MDC scan = C-AIDC’R,-
- ' . 2
MDC g gy = 353931 dpm per 100 cni®

N\

MARSSIM, Pages 6-38 to 643 ' 3
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b i= 13.3

o i< ‘-S— Observation Interval (seconds)
r

Counts in observation Interval

het counts per minute

MDCR ; + b = 275.586 gross counts per minute

- =189 - net counts per minute in observation interval

mcscan = C]MDCR,-
MDC gy, = 475086 dom per 100 cni
ATTACHMENT - &
MARSSIM, Pages 6-38 t0 6-43 : 3

9/26/2002



('7.4,&

——

| o 2>
C  where: , | 00 60- 0Z-02¥

b = background counts per minute
b= background counts in observation interval - -

p = human performance factor
W, = detector width in centimeters

S, = scan rate in centimeters per second 7 _ ’

d = index of sensitivity (Table 6.5 MARSSIM), 1.38 = 95% of correct detection's, 60% false positives
MDC.,p = Minimum Detectable Concentration for scanning (dpm/100 square centimelers)

C = constant used to convert MDCR 1o MDC - '

&; = instrument efficiency (counts/emission) =

&, =source efficiency (emissions/disintegration)

A = instrument physical probe area (in square centimeters)

C/ | arrachment_ 3 . 3

MARSSIM, Pages 6-38 to 643 4 9/26/2002
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‘ R ) (90\00-02;02‘/
‘ ; CWPH Backgrounds Only.dmd Thursday, September 26, 2002 - 12:44:48 AM
- CWPH OW BKGNDS : Lowest 50% of BKGNDS
1 132 , ' 111
2 146 L 11
3 126 : 113
4 148 119
5 123 121
6 187 : S ' 123
7 182 o ! 123
8 182 o 126
9 132 ' i . 126
10 167 i 127
11 199 o 132
12 143 i 132
13 159 , : 134
14 111 : L : 135
15 134 R 138
16 | 119 141
17 141 sy 141 A
18 149 : 142 }
19 | 123 : . 143 !
20 ¢ 151 L 145 ‘ '
21 | 111 : ' 146 -
P 22 148 : 148 ,
' 23 | 113 - ' 148 s
C/ 24 135 S 148 :
i 26 ¢ 127 , _ 149 ‘
i 26 154 i 151 '
27 ! 138 I 151 .
28 | 207 P 151 :
| 29 163 ‘ : 153 ;
;30 ! 154 , o 154 - - !
31 213 . 7 154 )
32 157 St 156
33 178 S 157
v 34 | 141 . ! 157
35 210 159
b 36 161 161
¢ 37 121 I 162 !
;38 | 216 ‘ 163 : !
I 39 | 163 ! 166 '
L 40 166 L 166 .
41 334 : 167 B
42 226 i 167 !
I 43 197 169 i
44 142 169
45 167 : 177
46 151 178
47 199 179
48 162 ' : 182
(;} i 49 191 ' 182
{50 151 i 182 i
1

arracivent__ 3 - L
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12 s 38

S e | - (A66-02-029
CWPH Backgrounds Only.dmd Thursday, September 26, 2002 12:44:48 AM
CWPH OW BKGNDS Lowest 50% of BKGNDS

51 205 ' - 182
§2 166 184 -
53 214 187
54 148 187
55 206 191
56 126 197
57 299 197
58 254 167
59 271
60 350
61 418 :
62 272
63 200 "
64 326 i 3
€5 254 ) ;
66 182
€7 197 !
68 197 :
69 207 é
70 182 ;
71 205 o :
72 203 i
73 256 ) :
74 169
75 256 T -
76 388 :
77 631 i
78 | 212 !
79 373 . :
80 367 i
81 387 .

) 82 210 ;

- B3 311 :
84 177
g5 238
86 | 407
87 | 168 .
88 |. 268 i
89 | 381 : '
80 187 ' :
91 201 ! i
92 146 ’ ! :
93 213
o4 222 i
85 157 1
06 337
o7 242
08 235
89 250
100 184

ATTACHMENT 2 . 2
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S 6400~ Oz-oz%
CWPH Backgrounds Only.dmd Thursday, September 26, 2002 12:44:48 aM
CWPH OW BKGNDS Lowest 50% of BKGNDS
101 220 ' i
102 179
103 255
104 305
105 233 :
106 237 P
107 166 !
108 250 i
108 223 s
110 299
i 111 266
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0

-h

Location

Date

Time

BACKGROUND 9/24/2002 7:563 1 7.62E+03

SOURCE CK  8/24/2002 8:15 1 1.79E+05 60 SCL_ 0 Shielded Unshielded

(\ i PRE-CLEANING SURVEY DATA _
(STiBT 15196 RIM6220 -

Count Time Mode

1800

“8CL 0

2 CV2-18 1S - ©/24/2002 10:58 1 1.78E+02 60 SCL 0 1.79E+02

3 CV2-18 1U  6/24/2002 10:59 1 2.12E+02 60 SCL O 2.12E+02
4 CV2-19 24'S ©/24/2002 11:00 1 1.62E+02 60 SCL 0 1.62E+02
- CV2-192U  9/24/2002 11:01 1 2.09E+02 60 -SCL O ___ 2.09E+02
6 CV2-183S  9/24/2002 11:02 1 1.83E+02 60 -SCL 0 1.93E+02 ‘

7 Cv2-18 3U  9/24/2002 11:03 1 2.20E+02 60 SCL 0 _2.20E+02
8 CV2-194S  ©/24/2002 11:05'1 2.08E+02 60 SCL 0 2.08E+02

) CV2-194U  9/24/2002 11:06 1 367E+02 60 =~ SCL O 3.67E+02
10 CVv2-185S  ©/24/2002 11:07 1 1.67E+02 60 SCL 0 1.67E+02 7
11 CV2-19 5U  9/24/2002 11:08 1 2.26E+02 60 SCL © 2.26E+02
12 CV2-196S  9f24/2002 11:08 1 1.74E+02 60 - SCL 0 1.74E+02

13 CV2-18 6U ©/24/2002 11:10 1 2.17E+02 60 SCL O 2.17E+02
14 CV2-197S  ©/24/2002 11:12 1 1.55E+02 60 SCL 0 1.55E+02

15 CV2-197U /2472002 11:13 1 1.84E+02 60 SCL O 1.94E+02
16 Cv2-198S  ©/24/2002 11:14 1 2.02E+02 60 SCL 0 2.02E+02

17 CV2-108U  ©/24/2002 11:15 1 2.04E+02 60 SCL O 2.04E+02
18 CV2-128S  9/24/2002 11:16 1 1.73E+02 €0 SCL 0 1.73E+02

19 CVv2-18 8U  9/24/2002 11:17 1 1.69E+02 60 SCL 0 1.69E+02
20 CV2-1910S  9/24/2002 11:18 1 1.68E+02 60 SCL 0 1.68E+02

C 21 CV2-18 10U 6/24/2002 11:20 1 1.89E+02 60 SCL 0 1.89E+02

22 CU2-20 1S  ©/24/2002 11:23 1 1.67E+02 60 SCL 0 1.67E+02

23 CU2-20 1U  8/24/2002 11:25 1 2.70E+02 60 SCL 0 2.70E+02
24 CU2-2028  ©/24/2002 11:26 1 1.66E+02 60 SCL 0 1.66E+02

25 CU2-20 2U  9/24/2002 11:27 1 2.55E+02 60 SCL 0 2.55E+02
26 CU2-203S  9/24/2002 11:28 1 1.87E+02 60 SCL 0 1.87E+02

27 CU2-203U  9/24/2002 11:28 1 2.92E+02 60 SCL 0 - 2.92E+02
28 CU2-204S  9/24/2002 11:31 1 1.84E+02 €0 SCL 0 1.84E+02

29 CU2-20 4U  ©/24/2002 11:32 1_2.75E+02 60 SCL O 2.75E+02
30 CU2-205S  ©/24/2002 11:33 1 1.61E+02 60 - SCL 0 1.61E+02

31 CU2-20 SU  9/24/2002 11:34 1 2.30E+02 60 SCL 0 2.30E+02
32 CU2-206S 92472002 11:36 1 1.84E+02 60 SCL 0 1.84E+02

33 CU2-20 6U _ 9/24/2002 11:37 1 1.93E+02 60 SCL 0 1.83E+02
34 CU2-2078  ©/24/2002 11:38 1 1.58E+02 60 SCL O 1.58E+02

35 CU2-20 7U _ ©/24/2002 11:39 1 1.86E+02 60 SCL O 1.86E+02
36 CU2-208S  ©/24/2002 11:40 1 1.78E+02 60 SCL 0 1.78E+02

37 CU2-20 8U  9©/24/2002 11:42 1 1.88E+02 60 SCL 0 1.88E+02
38 CU2-209S  ©/24/2002 11:43 1 1.77&6+02 60 SCL 0 1.77E+02

39 CU2-20 8U  9/24/2002 11:44 1 1.66E+02 60 SCL 0 ' 1.66E+02
40 CU2-2010S /2472002 11:46 1 1.60E+02 60 SCL 0 1.60E+02

41 CU2-20 10U ©/24/2002 11:47 1 1.87E+02 60 SCL O 1.97E+02
42 CV2-2158Q 9/24/2002 11:50 1 1.57E+02 60 SCL 0 Min Min
43 CVv2-21 5UQ 9/24/2002 11:51 1 2.20E+02 60 SCL 0 _1.55E+02 1.66E+02
44 CV2-2225Q 9/24/2002 11:52 1 1.82E+02 60 SCL 0 Max Max
45 CV2-22 2UQ 9/24/2002 11:54 1 3.04E+02 60 “SCL 0 2.08E+02 3.67E+02
45 2NDSC CK  6/24/2002 12:43 1 1.77E+05 60 SCL O

LOGGED DATA DUMP COMPLETED. ' '

arrachvent_ S .|




15
Ao~ 02-024
' PRE-CLEANING SURVEY DATA ' :

37122N28 80500 - RJRS291 o : , , .

Location Date Time  Counts CountTime Mode )

0 BACKGROUND 9/24/2002 7:48 1 6.86E+03 1800 SCL 0 :
SOURCE CK  9/24/2002 8:03 1 1.78E+05 SCL 0 Shielded Unshielded

60

CV2-21 1S 9!24 101 1.

‘ SCL 0 LSvE0Z

HAS

scn. _A K sgs+oz A

o o 1. 51E+02

LOGGED DATA DUMP COMPLETED.

14 CV2-21 7S 9/24/2002 11 09 1 1 735"'02 60 SCL 0 1 73E+02

B | R el Vel ke Q0 A 55 Ol w2 44EF02 ]
16 CV2-21 BS 9/24/2002 11 11 1 13454'02 60 SCL 0 1 845"'02
AT e ; e 60485 20 SO 0 22 D8E+

SCL 0 1 7SE+02 s
20 CV2—21 103 9/24!2002 11 15 1 187E+02 60 SCL 0 1 875+02
I R TR T0) AOUEERS RIS E A PR S A T 0%

22 Cv2-22 18 9/24/2002 11 :20 1 1.83E+02 60 SCL 0 1. 835*02 ,
23 CVv2-22 1U  §/24/2002 11:21 1 2.40E+02 60 SCL 0 2.40E+02
24 Cv2-222S 972472002 11:22 1 2.07E+02 60 SCL 0 2.07e+02 o
25 CV2-222U  9/24/2002 11:23 1 3.09E+02 60 SCL 0 "~ 3.09E+02
26 CVv2-22 3S 9/2472002 11:24 1 1.70E+02 60 SCL 0 1.70E+02 : ]
27 CV2-223U  9/24/2002 11:25 1 2.29E+02 60 SCL 0 2.28E+02
28 CVv2-224S  9/24/2002 11:27 1 1.63E+02 60 SCL 0 1.63E+02
29 CV2-224U  9/24/2002 11:28 1 1.85E+02 60 SCL 0 ' 1.85E+02
30 Cv2-22 58 9/24/2002 14:28 1 1.83E+02 60 SCL 0 1.83E+02
31 CV2-22 50  ©/24/2002 11:30 1 2.05E+02 60 SCL 0 2.05E+02
32 CV2-226S  9/24/2002 11:31 1 1.45E+02 60 SCL D 1.45E+02
33 Cv2-22 6U  0/2472002 11:32 1 2.33E+02 60 sSCL 0 2.33E+02
34 CV2-227S  9/24/2002 11:33 1 1.73E+02 60 SCL 0 1.73E+02
35 CV2-227U  9/24/2002 11:34 1 2.35E+02" 60 SCL 0 2.35E+02
36 CV2-228S  9/24/2002 11:35 1 1.79E+02 60 SCL 0 1.76E+02 .
37 CV2-22 8U  9/24/2002 11:36 1 2.37E+02 60 SCL 0 2.37E+02
38 CV2-229S  9/24/2002 11:37 -1 1.68E+02 60 SCL 0 1.68E+02 -
39 CVe2-22 90U 972472002 11:39 1 2.24E+02 60 - SCL O 2.24E+02
40 CVv2-22 10S ©/24/2002 11:40 1 1.58E+02 60 SCL 0 1.59E+02
41 CV2-22 10U ©/24/2002 11:41 1 2.27E+02 60 SCL 0O ' 2.27E+02
42 CV2-18 5S8Q ©/24/2002 11:48 1 1.71E+02 60 SCL 0 Min Min
43 CV2-19 5UQ 9/24/2002 11:49 1 2.16E+02 60 SCL 0 1.45E+02 1.85E+02
44 CV2-2055Q 9/24/2002 11:52 1 1.96E+02 €0 SCL 0 Max Max
45 CV2-20 5UQ 9/24/2002 11:53 1 1.99E+02 60 SCL 0 2.07E+02 3.09E+02
46 2ND SCCK 9/24/2002 12:38 1 1.78E+05 60 SCL 0

armachvent_ - &




| ’(quo—oz-ou[ @ B

o 438 _

POST CLEANING SURVEY DATA
Q 37122N28  RLM6220 120583 L
A Location Date Time : ____Count Time Mode

0 BACKGROUND €/25/2002 7:33 1 6137.001 1800 SCL
SOURCE CK /252002 7:46 1 1.51E+05 60 SCL

bide iNeRA T > Tonmy !
bR

710 Cv2-195S  @25/2002 13:20 1 1.59E+02 60 SCL  1.59E+02 |
> i : IS T s e ey 533

. .
A et e - Rols 0t
3

o

1 1.44E+02 SCL

Shielded Unshielded

. e Spie ﬁ_ﬁ
1.49E+02

1.44E+02

1 _1.50E+02___€ SCL

1_1.42E+02

& 79, i .
( : CV2-201S  ©/25/2002 13:45 1 1.38E+02 ¢ SCL

24 CVE0HU TOHsR002 146 1T ATERG2 T T60-T T SCL

— 1.38E+02

1.50E+02 -

R

- 1.41E+02.

.25 CV2-202S | 9/26/2002 1347 1 1.66E+02 = 60 ~ SCL
U6 VR0 216125002 013:48 1T 177 1:58E¥0277 760 1. SCL .

L. b i 1.86E+02

27 CV2-203S  ©/25/2002 13149 1 1.62E+02 60 SCL

BT TRICVA20 S0 ST OPA 002 S50 AT A STERG2 T T80T - 80K 1 N T 67E 02

“1.62E+02

29 CV2204S OR5R002 1351 1 150E+02 60 SCL
80T OV220 4U ¥R B/25/2002713:527 71 A B8ER02- 160 T 6

e T e Ve v v “"““‘[:“'- e

TR A 1 H8E402”

1.50E+02-

3 CV2-206S  ©/25/2002 1353 1 1556+02 60 SCL
82T CV2-20 BU T /2520025 355 TR A%

e e R o, il 6 R T30

1.55E+02

CV2-206S  9/25/2002 13:56 1 1.64E+02 60 - SCL

Tt V20 BU S5 0125120024357

TN

i

.

2 20l Or Y NI NDA R AT Dy LK Mo

“164E+02
R ar 180EX 02"

CV22075 o
R -20% fggﬁgmm ot RS B

Or25/2002_13:56 1 140E+02 60  SCL

1.40E+02

“CV22085 01252002 14:00 1 1.44E+02 60

CV2200S  ©/25/2002 14:02 1 148E+02 60 _ SCL
V22D SEAEOIE

L esez

FABBEV025 1605« - SCL- -

TABENC
TR 1.08E302!

60 @ SCL

CV2-20 10S. ©/25/2002 14:04 1 1.48E+02

=5 CVR2-20 Onmm,ﬂ 0 E 3 L3
CVv2-21 18Q 91252002 14:07 SCL
Cv2-21 1UQ ©/25/2002 14:08 1.68E+02 SCL

R e

~1.48

Rl
Ry

Min Min
1.11E+02 1.26E+02

E+02
SRR LY

1
1 .
45 CV2-2255Q 9/25/2002 14:17 1 1.58E+02 60 SCL
1
1

Max Max
1.66E+02 1.89E+02

) 46 CV2-22 5UQ 9/25/2002 14:18 1.38E+02 60 SCL
47 2NDSCCK 9/25/2002 14:59 1.49E+05 60 SCL
LOGGED DATA DUMP COMPLETED. ,
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Goo-02-O
G 2 B Do

| ~ POST CLEANING SURVEY DATA
37122N21 RJR9291 126186 ]
Location Date

Time . Count Time Mode
0 - BACKROUND ©/25/2002 7:3¢ 1 7.45E+03 1800 SCL
1 SOURCECK 9/25/2002 7:58 1 1.78E+05 60 SCL Shielded Unshielded
2 CVv2-211S 9/25/2002 13:23 1 1.75E+02 60 SCL  1.75E+02
3 CV2-21 1U  9/25/2002 13:24 1 1.93E+02 60 SCL 1.83E+02
4 CV2-21 2S5 9/25/2002 13:26 1 1.45E+02 60 SCL  1.45E+02
5 CVv2-212U ©/25/2002 1327 1 1.73E+02 60 SCL 1.73E+02
€ CV2-213S 9/25/2002 1328 1 1.54E+02 60 SCL  1.54E+02
7 Cv2-213U 9/25/2002 1329 1 1.77E+02 60 SCL 1.77E€+02
8 Cv2-214S ©/25/2002 13:30 1 1.73E+02 60 SCL 1.73E+02
) CV2-214U 9/25/2002 1331 1 1.73E+02 60 SCL 1.73E+02
10 CVv2-215S ©/25/2002 13:33 1 1.76E+02 60 SCL  1.76E+02
11 Cv2-21 §U 9/25/2002 13:34 1 1.80E+02 60 SCL ' 1.80E+02
12 CV2-216S ©/25/2002 13:35 1 1.75E+02 60 SCL  1.75E+02
13 CV2-21 60 ©0/25/2002 1336 1 1.61E+02 60 SCL 1.61E+02
14 - Cv2-217S ©/25/2002 13:37 . 1 1.75E+02 60 SCL  1.75E+02
15 CV2-21 7V 9/25/2002 13:38 1. 1.77E+02 60 SCL 1.77E+02
16 CVv2-218S 9/25/2002 13:39 1 1.80E+02 60 SCL  1.80E+02
17 CVv2-21 8U 9/25/2002 1340 1 2.02E+02 60 SCL 2.02E+02
18 CV2-218S 9/25/2002 1342 1 1.74E+02 60 SCL  1.74E+02
19 CvV2-21 89U 9/25/2002 1343 1 1.67E+02 60 SCL ' 1.67E+02
20 CV2-21 10S 9/25/2002 1344 1. 1.76E+02 60 SCL  1.76E+02
21 CVv2-21 10U 972572002 13:45 1 2.03E+02 60 SCL 2.03E+02
22 CVv2-221S 9/25/2002 1356 1 1.78E+02 - 60 SCL.  1.78E+02
23 CV2-221U 98/25/2002 13:57 1 1.68E+02 60 SCL 1.68E+02
24 CVv2-222S 9/25/2002 13:58 1 2.04E+02 60 SCL  2.04E+02
25 Cv2-2220 ©/25/2002 13:59 1 -1.88E+02 60 SCL 1.88E+02
26 CV2-223S ©/25/2002 14:.00 1 1.80E+02 60 SCL  1.80E+02
27 CV2-223U ©/25/2002 14:02 1 1.73E+02 60 SCL -1.73E+02
28 CVv2-224S ©25/2002 1403 1 195E+02 = 60 SCL  1.95E+02
29 CV2-224U 9/25/2002 14:04 1  1.65E+02 60 SCL ' 1.65E+02
30 Cv2-2255 9252002 14:.05 1 1.98E+02 60 SCL 1.88E+02
31 CVv2-22 51U ©/25/2002 14:06 1 1.58E+02 60 SCL , 1.58E+02
32 CV2-226S 9/25/2002 14:07 1 1.68E+02 60 SCL  1.68BE+02
33 CV2-226U - ©/25/2002 44:08 1 1.73E+02 60 sSCcL - 1.73E+02
34 CV2-227S ©/25/2002 1409 1 1.76E+02 60 SCL  1.76E+02 .
as CV2-227TU ©/25/2002 14:10 1 1.70E+02 60 SCL 1.70E+02
36 CV2-228S 9/25/2002 14:12 1 - 1.74E+02 60 SCL 1.74E+02
37 CV2-228U ©/25/2002 14:13 1 1.94E+02 60 SCL - 1.94E+02
38 CVv2-229S 9/25/2002 14:14 1. 1.70E+02 60 SCL. 1.70E+02
39 CV2-229U ©/25/2002 14:15 1 1.92E+02 60 SCL 1.92E+02
40 CV2-2210S 9/25/2002 14:16 1 152E+02 60 SCL  1.52E+02
41 CV2-22 10U - 9/25/2002 14:17 1 1.75E+02 60 SCL 1.75E+02
42 CV2-196SQ 97252002 1422 1 1.62E+02 60 SCL Min Min
43 Cv2-18 5UQ ©/25/2002 14:23 1 1.67E+02 60 SCL 1.45E+02 1.58E+02
44 CV2-205SQ ©/2572002 14:25 1 2.04E+02 60 .SCL Max Max
45 CVe2-20 5UQ 6/25/2002 14:27 1 1.82E+02 60 @ SCL 2.04E+02 2.03E+02
45 2ND SCCK 9/25/2002 14:56 1 1.80E+05 60 -8CL

LOGGED DATA DUMP COMPLETED. :
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StatMost for Windows Thursday, September 26, 2002 12:31:16 AM

IS EIXELEIESS R 2422 A2 2 2R SRl lsda )] statistics Report L A2 2222422222t X X X

Post-A-Shielded

Sample size (N) 11

Num missings 0
Minimum 111.0000
Maximum 159.0000
Std deviation 13.9675
Variance 195.0909
Mean 143.0909%
Geometric mean 142.4152
Quadratic mean 143.7093
Harmonic mean 141.6786
Sum 1574.0000
Absclute Sum 1574.0000
Median 146.0000

Percentiles:
10 113.8000
25 142.0000
50 146.0000
75 150.0000
C 90 158.8000
Quartiles:

- Pirst quartile: 142.0000
Second quartile: 146.0000
Third quartile: 150.0000 -

95.00% Confidence Interxrval:
lower limit 133.7074 -
upper limit 152.4744

hkhhdddhdhrddrhhhddhhbhrhkhrhbhhhhrrhhhrbhirdhd The End LA A X222 RS X2 RS RS RSS2SR X 2 X X X 1
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F(::;/ , StatMost for Windows Thursday, September 26, 2002 12:31:43 AM

Fhdddeh kbbb ddhddkkddddhd Statistics Report khkkhkhhhhhhdhthddhhhhbddbrhrhbhhbdhhr

Post-A-~Unshielded
Sample size (N) 10
' Num missings 0
Minimum 126.0000 -
Maximum 162.0000
Std deviation 11.0574
Variance 122.2667
Mean 150.6000
Geometric mean 150.2132
Quadratic mean 150.9649
Harmonic mean 149.8039
: Sum 1506.0000 -
Absolute Sum 1506.0000
Median 154.0000
Percentiles:
: 10 140.4000
25 144.5000
50 154.0000
75 158.5000 -
C 90 160.2000
Quartiles:
First quartile: 144.5000
Second quartile: 154.0000
Third quartile: 158.5000
95.00% Confidence Interval:
lower limit - 142.6900
upper limit 158.5100

ii***t*****************************;* The End bk hhkrkhdhddhkhhdrhhkrrdrdrrhrdrdn
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12:32:07 AM

I 222222222 RAdX2 222222 222 2Rt Rl d s statistics Report Thdrdhdkhdk bbbk hdrhhbbbhkbrhdrkdwrk

C

Post~B-Shielded

Sample size (N)
Num missings

Minimum
Maximum

Std deviation

Variance
Mean

Geometric mean
Quadratic mean
Harmonic mean

Sum
Absclute Sum
Median
Percentiles:
10
25
50
75
90
Quartiles:

First quartile:

Second quartile:
Third quartile:

95.00% Confidence Interval:

lower limit
upper limit

10

0
138.0000
166.0000

9.9247
98.5000

151.5000

151.2092
151.7923

150.9207 - -

1515.0000
1515.0000

149.0000 -

139.8000

145.0000

149.0000
160.2500

164.2000

145.0000
149.0000
160.2500

144.4003
158.5997

dhdkhkwhkhdhdhhdrhhrhbrrbhhbdrthdbhdbrddddik The End FhhkhhhdhbhbhrrArhhdrhdrdhbhrbhbhbhkddit
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C/' StatMost for Windows

Thursday, September 26, 2002

™ .Ew?)
2 428
- oz- o

12:32:22 AM

dhdkkdhkhhdh kbbb rhhhkhhrhbrrhhrdhbhd Statistics . Report t2 222222222 SRl Rl llX XYY X' LS 2

C

85.00% Confidence

Sample size (N)
Num missings

- Minimum
Maximum

Std deviation

Variance
Mean

Geometric mean
Quadratic mean
Harmonic mean

Perc

Sum

Absolute Sum

Median

entiles:

Quartiles:

First quartile:
Second quartile:
Third quartile:

lower limit
upper limit

Interval:

Post-B-Unshieldéd

138.0000

~ 189.0000

14.9254
222.7667
159.1000
158.4807
159.7288
157.8717

1591.0000
1591.0000
157.5000

140.7000
150.7500
157.5000
167.7500
170.1000

150.7500
157.5000
167.7500

148.4230

169.7770

L2 22 X222 X2 R 23 a2 2 Ass s R SR g ) The End hhhkddrdehhhdwhhkddddrrhddddddhddddkhdoddhd
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‘ J StatMost for Windows Thursday, September 26, 2002 12:32:38 AM

whdddkhdkdrkbhrhhdkddrbrrhbbbdrhhhrddd Statistics Report'**********************************

Post-C~Shielded
Sample size (N) 10
Num missings 0-
Minimum 145.0000
Maximum 180.0000
Std deviation 11.3142
Variance 128.0111
Mean 170.3000
Geometric mean 169.9376
Quadratic mean 170.6379
Harmonic mean 169.5502
Sum 1703.0000
Absolute Sum 1703.0000
Median 175.0000
Percentiles:
10 153.1000
25 173.2500
50 175.0000
75 175.7500
C 90 176.4000
Quartiles:
First quartile: 173.2500 -
Second quartile: 175.0000 -
Third quartile: 175.7500
95.00% Confidence Interval: ' N
lower limit 162.2063 - -
upper limit 178.3937

I A X222 22 R2X2 2222222222222 2 X i sl X The End LA T XL XSRS R XES2 2SR 2RSSRl st R
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a J StatMost for Windows Thursday, September 26, 2002 12:32:52 M

(222222222 222222222 iRt sl g ] statistics Report Frhhdddkh kbbb dhhkhdbdhhrkdr bbb ddd

Post~-C-Unshielded

Sample size (N) 10
Num missings o]

Minimum 161.0000

Maximum 203.0000

Std deviation 14.2377
Variance 202.7111

Mean 180.6000

Geometric mean 180.1050
Quadratic mean 181.1044
Harmonic mean 179.6208

Sum 1806.0000

Absolute Sum 1806.0000
Median 177.0000

Percentiles:

10 166.4000

25 173.0000

50 177.0000

15 189.7500
C 90 202.1000

Quartiles:
First quartile: 173.0000
Second quartile: 177.0000
Third quartile: 189.7500
95.00% Confidence Interval: , C
lower limit 170.4150 A . E
~ upper limit 190.7850

drddkh kbbb bbb bbb hrddbrdddddih The End dhkddhdhdddh kb dh ok hdd s kdh ok khddddd
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StatMost for Windows

XTSI SR 2 S22 22 SRR i A isdd Rl s Statistics Report khdkhhhhkhdbkhhdkhhbhhhrrrhhdrhhhhdhhhs

Post—D-Shieldedr

Fhhhhdrdkhkdrrhhhdrhhbdddhrhbdhrrhhdddhidihd The End ************************************

Sample size (N) 10
Num missings 0
Minimum 152.0000
Maximum 204.0000
Std deviation 15.6578
Variance 245.1667 - . .
Mean 179.5000
Geometric mean 178.8828
Quadratic mean 180.1136
Harmonic mean 178.2632
Sum 1795.0000
Absoclute Sum 1795.0000
Median 177.0000
Percentiles: '
10 166.4000
25 171.0000
50 177.0000
75 191.2500 -
90 198.6000
( ; Quartiles:
. First quartile: 171.0000
Second quartile: 177.0000
Third quartile: 191.2500
95.00% Confidence Interval:
lower limit 168.2991
upper limit 190.7009

a~achvent__ b . F
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FAARRREI R IR AR A AR AR R R AR RN RS AR NN h StatjSticsS REPOIL ***Akahhkddrbhd bbb hhhbhhrhhhtrhhhs

Post-D-Unshielded
Sample size (N) 10
Num missings 0
Minimum 158.0000
Maximum 194.0000
Std deviation 11.9555
Variance 142.9333
Mean 175.6000
Geometric mean 175.2383
Quadratic mean 175.9659
Harmonic mean 174.8816 -
Sum 1756.0000
Absolute Sum 1756.0000
Median 173.0000
Percentiles:
10 164.3000-
25 168.5000
50 173.0000
75 184.7500
90 192.2000
Quartiles:
First quartile: 168.5000
Second quartile: 173.0000
Third quartile: 184.7500
95.00% Confidence Interval: .
lower limit 167.0476 -
upper limit 184.1524

hhhkdhthhdrhhbkddhrhrdrhhrhhbhthrddbrbddrrir The End 24 R 222 A XSRS 222 R Rl 2Rt R 2]
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SNEC FACILITY UCENSE TERMINATION PLAN _ REVISION 1%

- B.®
( | ‘Table 6-16A N Ho I 8
' Area Factors For Structural Surfaces q
, , ~ w106 -02- 62
(Based on NRC Screening Values -see Table §-1)

Nuclide | 36m’ [ 25m® | 16m* | em® | 4m® | 4 m?
Am-241 1 15 | 23 | 41 | 9.2 136.2
C-14 1 14 | 22 | 40 | 89 | 359
Co-60 1 112 | 15 | 20 | 34 | 101
| Cs-137 1 1.2 1.5 22 | 3.7 |11.2
Eu-162 1 1.2 | 15 |-21 | 3.5 | 107
H3 1 14 | 2.2 40 | 8.9 | 358
Ni-63 1 14 2.2 40 | 9.0 | 353
Pu-238 1 14 | 23 | 40 | 9.1 |36.9
Pu-239 1 14 .1 .22 | 40 | 9.0 | 364
Pu-241 1 14 | 2.2 40 | 9.0 | 348
Sr-90 1 14 | 22 | 1.5 | 8.8 | 34.7

NOTE: DCGL is in dpm/100 crm?

C ATTACHMENT__ 7. - 1
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C

Site Summary

Site Name: 774 ft El CV Ring Areas
Planner(s): BHB N
Contaminant Summary

NOTE: Surface soil DCGLw units are pCi/g.
Building surface DCGLw units are dpm/100 em?.

i Screening
Contaminant Type DCGLw Value Used? Area (m?®) Area Factor
Cs-137 Building Surface 2,100 No o 1 101
OS5 10.1
1 10.1
383
g / 2w foz
COMPASS v1.0.0 912612002 Page 1

ATTACHMENT 7 - Z -_
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Building Surface Survey Plan
Survey Plén Summary R

Site: 774 ft E| CV Ring Areas
Planner(s): BHB 7 , 7
Survey UnitName: 774 ft El of SNEC CV - Internal Surface QAD A

Comrt;enis: A _

Area (m?): 3 , ~ Classification: ‘ 1
Selected Test: WRS - Estimated Sigma (cpm): 23.3
DCGL (cpm): 582 ' ~©Sample Size (N/2): 9
LBGR (cpm): 525 "~ Estimated Conc. (cpm): 3.8
Alpha: 0.050 -~ Estimated Power: 1.00
Beta: 0.100 - - 'EMC Sample Size (N): 9

C

Prospective Power Curve

———
4

o er (Probablitine Survey Unft Passes)

-100 (] 100 200 300 400 500 600 700
- NetBeta (cpm) 7
w—— POWES Sem— DCG.V wm w Fstimated Power
r wamm | BGR = i-beta ' :
COMPASS v1.0.0 ] T 9/26/2002 Page 1
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ng% , - 229 Ao 38
Coqao-oz-fo?—?/

¢
C . Building Surface Survey Plan

Contaminant Summary
' o _ DCGLwW
Contaminant ~ {dpm/00 em?)
Cs-137 R 7 2,100
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): 2,100
Total Efficiency: 0.22
Gross Beta DCGLw (cpm): £82 ; ,
iD Type ~ Mode Area {cm?)
16 GFPC v Beta 126
Contaminant Energy' _ Fraction! _ Inst Eff. Surf. Efi. Total Eff.
Cs-137 187.87 1.0000 0.90 0.25 0.2250
1 Average beta energy (keV) [N/A indicates slpha emission] . - '
2 Activity fraction
Gross Survey Unit Mean (cpm): 151 £ 11 (1-sigma) : )
C:oum Time (min): 1 o -

/ * Number of Average Standard MDC
Material BKG Counts {cpm) Deviation {(cpm)  (dpm/100 ecm?)
Steel 58 1844 233 o219

COMPASS v1.0.0 - $/26/2002 D Page 2

aracient_ % . 2



L) Building Surface Survey Plan AHo-t2-02f

C.

Survey Plan Summary

Site: 774 ft EI CV Ring Areas
Planner(s): BHB
Survey Unit Name: 774 ft El of SNEC CV - Intemél Surface QAD B

Comments:

Area (m?): 3 - Cﬁassiﬁaation: 1
Selected Test WRS ‘ B . Estimated Sigma (cpm): 23.3
DCGL (cpm): 582  Sample Size (N12): 9
LBGR (cpm): 525 - Estimated Conc. (cpm): 47
Alpha: 0.050 ~ Estimated Power: 1.00

Beta: 0.100 "~ EMC Sample Size (N): 9

c

Prospective Power Curve

-

- | Y

Los

% 08

- 07

2y

E 06

&

505

= 04

£

£ 03

|4

% 02

g 0.1

& 0

] 100 200 300 400 300 600 700
Net Beta (cpm) '
— POWET | e DCGL == e Estimated Power
wumm {BGR - | 1-beta
COMPASS v1.0.0 ‘ 912612002 Page 1
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) : 3] 3B :
. o
C Building Surface Survey Plan = %

Contaminant Summary

DCGLwW
Contaminant . {dpm/100 cm?)
Cs-137 2,100
- Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): 2,100
Total Efficiency: 0.22
Gross Beta DCGLw {cpm): . 582 7
D Type  Mode Area (cm?)
16 GFPC L Beta 126
Contaminant Energy' Fraction® °  Inst Eff. Surf. Eff. Total Eff.
Cs-137 187.87 1.0000 0.90 0.25 0.2250
* Average beta energy (keV) {N/A indicates alpha emiSSion]
2 Activity fraction :
Gross Survey Unit Mean (cpm): 159 z 15 (1-sigma)
- Count Time (min). 1
: Number of " Average Standard MDC
Material BKG Counts {cpm) Deviation (cpm) {(dpm/100 cm?)
Steel 58 ’ 1544 . 233 219
COMPASS v1.0.0 - §/26/12002 Page 2
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ng% o | o . - L900-62-02
C Building Surface Survey Plan [

Survey Plan Summary

Site: 774 RREICV ng, Areas
Planner(s): BHB | ,
Survey Unit Name: 774 ft E1 of SNEC Cv - Internal Surface QAD C

Comments:

Area (m?): 3 | - Classification: 1
Selected Test: WRS _ . Estimated Sigma (cpm): 233
DCGL (cpm): 582 . sampleSize (NR): 9
LBGR (cpm): 5625 Estimated Conc. (cpm): 26.2
Alpha: 0.050 - _ Estimated Power: 100
Beta: 0.100 : EMC Sample Size (N): - ?]

C Prospective Power Curve

1
3 [ LY
g 09 = 1 &
t 08
E
= 0.7
.z- -
g 06
& 0s 41§
§.04 |
Jogs
< 03 +4
E ]
& 02
& 0.1 _|
E ..
[ 0 i | 7

0 100 200 - 300 400 500 600 700
' " NetBeta(pm)
= Power s DCGL , == wm Estimated Power
7 mmasn LEGR - W 1-beta ' )
COMPASS v1.0.0 9/26/2002 : Page 1
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Cc Bmldlng Surface Survey Plan’ oo “

Contaminant Summary

. . ) - ' DCGLw
Contaminant . . {dpm/100 em?)
Cs-137 : 2,100

Beta Instrumentation Summary

Gross Beta DCGLw (dpm/100 cm?): ' 2,100
- Total Efficiency: 0.22
Gross Beta DCGLw (cpm): 582

D Type : Mode Area (cm?)
16 GFPC Beta : 126

Contaminant Energy' _ Fraction? inst. Eff. Surf. Eff. Total Eff.
Cs-137 T 187.87 "~ 1.0000 0.50 0.25 0.2250

1 Average beta energy (keV) [N/A indicates alpha emission)
2 Activity fraction

Gross Survey Unit Mean (cpm): 181 £ 14 (1-sigma)
: Count Time (min): 1
. Number of Average ' Standard MDC

Material ‘BKG Counts {cpm) - Deviation (cpm)  (dpm/100 cm?)
Steel . 58 154.4 233 219

COMPASS v1.0.0 - 912612002 Page 2
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C Building Surface Survey Plan #®7°%"%%

Survey Plan Summary

Site: 774 ft El CV Ring Areas
Planner(s): BHB o
Survey UnitName: 774 ft El of SNEC CV - Intema! Surface QAD D

Comments:

Area (m?): 3 - Classification: . 1
Selected Test WRS : ~ Estimated Sigma (cpm): 23.3
DCGL (cpm): 582 o Sample Size (N/2): 9
LBGR (cpm): 525 Estimated Conc. (cpm): 21.2
Alpha: 0.050 '  Estimated Power: 1.00
Beta: 0.100 ' EMC Sample Size (N): 9

C Prospective Power Curve

-
L

g 0% N
£ 08 4
- 0.7
& i
Cc 08
£
zos
= 04
€
£ 03
£
% 02
U -
§ 0.1 |
“ 0
0 100 200 _-300 400 500 800 ‘700
Net Beta (cpm)
o POWer - apmans DCGL o s Estimated Power
s BGR i 1-beta
COMPASS v1.0.0 9!2_612002 Page 1
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C | @ Building Surface Survey Plan G- o

Contaminant Summary

DCGLw
Contaminant (dpm100 cm?)
Cs-137 2,100
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 em?): 2100
Total Efficiency: 022 -
Gross Beta DCGLw (cpm): 582
ID Type : Mode Area (cm?)
16 GFPC N ] Beta 126
Contaminant Energy' Fraction? Inst. Eff. Surf. Eff. Total Eff.
Cs-137 187.87 1.0000 . 0.90 0.25 0.2250
' Average beta energy {keV) [N/A indicates alpha em:ss:on]
- 2 Activity fractio
Gross Survey Unit Mean (cpm): 176+ 12(1 -sngma)
A Count Time (min): 1 7 .
\, /‘ Number of . Average - Standard MDC
Material BKG Counts (cpm) Deviation {cpm)  (dpm/100 cm?)
Stee! .58 154.4 233 219
COMPASS v1.0.0 ) 8/2612002 Page 2
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774' EI CV Ring Survey Area - QAD A
~3 square Meters (~471 by 10 in)

- T4 EICV Ring Survey Area -QADB
 ~3square Meters (~471 by 10 n)

rerachvent_ 4 . [
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774' EI CV Ring Survey Area - QAD C
. ~3 square Meters (~471 by 10 in)

R TR )

S ST B S, &

9. |

774' E| CV Ring Survey Area - QAD D
~3 square Meters (~471by 10in)
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STATIC SURVEY POINT b.. JRDINATES - QAD A
Inches Inches Feet inches Fractions! iInches Feet inches
X . Coordinuta | Y .Coordinate | X . Coordinste | X -Coordinate | X -Coordinzte | Y.Coordinate | Y.-Coordinate
1 36.85 5.08 3 0.0 27132 0 50
2 95.82 0.83 7 11 13118 0 0
3 154.79 7.31 12 10 25132 0 7.
4 184.28 2.86 15 4 17164 0 _2
8 272.73 1.74 22 8 23132 0 *Ff 1
8 302.22 8.19 25 2 7132 0 6
7 331.70 9.16 27 7 11116 0 9
8 390.67 3.97 R 6 21132 0 3
] 420.15 8.42 KL 0 8/64 0 8
‘ STATIC SURVEY POINT COORDINATES - QAD B
Survey Point inches inches Foet inches Fractions! inches Pest Inches Fractions| inches 5
No. X - Cocrdinste | Y- Coordinate | X .Coordinats | X .Coordinste | X .Coordinste | Y-Coordinats | ¥+Coordinste | Y .Coordimte
1 14.74 4.09 1 2 47164 0 4 5iod
2 88.45 8.54 7 4 THE 0 : 17132
3 132.68 9.28 11 0 43764 0 5 17164
4 14742 8.32 12 3 13132 0 8 sHE
5 206.39 1.87 17 2 a/8 0 1 55/64
] 250.62 0.75 20 10 39184 1] 0 314
7 324.33 5.20 27 0 21184 0 5 316
8 383.30 2.98 31 11 19164 0 2 31132
9 44227 7.43 36 10 17164 0 7. 7
. STATIC SURVEY POINT COORDINATES - QAD C
|Survey Poim Inches inchea Foot Inches Frectionatinches { . Feet frches
No. X - Coordinate | Y . Coordinate | X . Coordinate | X - Coordinste X - Coordinate Y « Coordinata | Y. Coordinate
1 7.37 2.11 0 7 23164 0 2
2 66.34 9.53 5 6 21164 0 i)
3 103.19 8.56 8 7 36 0 6
4 125.31 4.34 10" -~ 5 19164 - 0 4
5 221.13 8.79 18 5. 118 0 8
6 243.25 7.68 20 3 144 0 7
7 339.07 3.23 28 3 116 D 3
[ 361,19 1.00 30 1. 3116 0 ]
9 457,01 5.45 38 T 0 0 5
STATIC SURVEY POINT COORDINATES - QADD
Survey Point Inches Inches Feet inches Fractionsl Inches Fost . Inches Practions! inches
No. X « Coordinate | Y - Coordinute | X - Coordinate | X - Coordinate X - Coordinate | Y.Coordinate | ¥.Coondinte Y - Coordinate
1 22.11 8.05 1 10 7164 0 8 M4
2 81.08 3.60 8 ] 8164 0 3. 19132
3 140.05 1.37 11 8 3184 .0 1 23164
4 199.02 9.78 16 -7 1184 0 9 49/84
5 213.76 5.82 17 9 314 0 5 1318
[ 257.99 4.1 21 5 83/84 0 4 45/84
7 316.96 . 0.26 26 -4 61164 0 Q 114
8 375.93 6.94 A 3 59/84 0 8 1518 01
9 249.64 248 — 37 5 518 0 2 15132




