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1.0 PURPOSE

1.1 The purpose of this calculation is to develop a survey design for one (1) CV Yard open land
area survey unit, and an exposed steel surface on the south side of the SNEC CV (located
‘in the same area). In addition, several residual concrete structures in this area are to be
surveyed. These are below grade Class 1 survey units. These areas and objects will be
surveyed IAW Reference 3.1 and 3.2.

2.0 SUMMARY OF RESULTS
The following information should be used to develop a survey request for these survey units.

2.1  The open land area begins about 10’ below the ~804’ El (the cut-off elevation of the CV
shell), and extends to about grade level at ~811' El. This survey unit is bounded on the
western side by the southern edge of an old concrete transformer support structure, and on
the eastern side by a wing wall extension from the CV support structure. These landmarks
are shown in Attachment 1-1. This survey area is located in site area OL1 and the open
land survey unit portion is designated OL1-3 . This survey unit includes all concrete block in
the area to the base of the DSB foundation (the DSB foundation will be surveyed using a
different survey design). The total exposed surface soil area including concrete block wall
sections is ~395 square meters.

22 Exposed solid concrete structures such as old foundation segments and pillars of the
Control, DSF and CV Tunnel, are collectively designated MA8-2 (see Attachment 1-2 to 1-
8). These exposed building segments are approximately 13 square meters in area.

2.3 The CV Yard steel surface is an external section of the CV steel shell that extends about 77
feet along the south side of the circumference of the CV. This exposed steel surface is
divided into a Class 1 area and a Class 2 area, with a non-impacted area below the Class 2
area. The actual surface area for these three exposed sections of CV shell are shown
below. This does not include the wing wall steel which was radiologically clean materials
added by SNEC personnel during dismantlement.

2.3.1 Class 1(CV4-2)- 7.4 m* (100% scan coverage).

2.3.2 Class 2 (CV5-1) — 16.2 m*® (upper 31" to be surveyed (12.6 m?)) @ 100% scan
coverage.

2.3.3 Non-impacted area of ~12.3 m? (not surveyed)

The Class 2 area is prepared for survey work down to about the 800" elevation. (see
Attachment 1-8). Thus only the fop 48” (from the cut-off down) of the external steel shell
will be scanned (100% coverage). The top 48" includes both the Class 1 and Class 2 areas.
Remnants of the CV support steel structure are visible at both ends of this area. These
clean add-on steel materials (including the “wing walls”) were welded to areas previously
surveyed. Accessible areas of all add-on structural steel should be scanned.

2.4  Concrete structures found in the open land area are in poor overall condition. Much of this
material is concrete block that is cracked and/or crumbling. Concrete block may be scanned
as though it were soil since its density is similar to soil (~1.7 g/cc area Vs ~1.5 g/cc for
soil).’

2.5 Remaining solid concrete structures in this area should be scanned using a Nal detector,
using a slower scanning rate. In addition, a GFPC beta radiation detection system will be




BestEpengy | SNEC CALCULATION SHEET

Calculation Number Revision Number Page Number
E900-04-009 0 Page 3 of {3+~
Subject

CV Yard Survey Design — South Side of CV

used to survey these structures. Scanning parameters for these items are listed in the
Table below.

SUMMARY OF SCANNING PARAMETERS

Area or Structure Instrument Type Used Scan Speed | Surface to Detector Face Calculated MDCscan Values
9.8" per sec
OL1-3 (soil & black) | Nat (2° by 2° Cs-137 Window) (25 em/sec) 4" (10.2 cm) 2.2 10 4.4 pCi/g (100 ~ 400 cpm bkgnd)
MAB-2 (solid 1.2° per sec 4.1 pCi/g or 4,425 dpm/100 cm?
concrete sections) Nal (2° by 2" Cs-137 Window) (3.1 cvsec) 2" (5.1 cm) (@~200 cpm bkgnd)
MAB-2 (solid 0.9" per sec
concrete sections) GFPC (beta) (2.2 cmisec) Contact 2,204 dpm/100 cm?
CV4-2 & CV5-1 0.9" per sec
(CV steel shell) GFPC (beta) (2.2 c/sec) Contact 784 dpm/100 cm?

2.6

2.7

2.8

2.9

Generic Nal Scanning Criteria

26.1 A 2" D by 2” L Nal detector with a Cs-137 window setting shall be used. The
window will straddle the Cs-137 662 keV full energy peak width.

2.6.2 The Nal instrument conversion factor/efficiency shall not be less than 208 com/uR/h
which was used for planning purposes. See Attachment 2-1 for typical site listing -of
instrument efficiency factors (Cs-137).

2.6.3 Scan in a serpentine pattern that is ~0.5 meters wide (soil, fill materials and concrete
block). Scan width for solid concrete foundations and pillars should be IAW the
objects narrowest dimension.

The effective DCGLw values for the CV Yard area are listed below. The US NRC has
reviewed and.cancurred with the derivation logic far applicable DCGL determination. See
Attachment 3-1 to 3-5.

DCGLw Table
Volumetric DCGLw {pCi/g — Cs-137) | Surface Gross Activity DCGLw (dpm/100 cm®)
573(4.3A.L) 44, 434 (33,325 A.L.)

NOTE: A.L. is the site Administrative Limit (75% of effective DCGLw)

GFPC Scanning of Concrete Pillars, Foundations (not for concrete block) and Steel
Surfaces

A Gas Flow Proportional Counter (GFPC) shall be used to scan steel and selected concrete
structures. The following parameters were used to develop this survey design.

For rough surfaces, a GFPC efficiency factor is based on estimating the gap between the
probe face plate and the surface being measured. This information is collected 1AW
Reference 3.3. The rough surface factor is then determined from Reference 3.4 and used
to estimate the efficiency loss. See Attachment 4-1 to 4-7 for the inspection report

~summary for this area. From Attachment 5-1, the correction factor used is a “worst case”

estimate based on the objects shown in Attachments 1-2 to 1-8. No efficiency correction
factor is applied for steel surfaces.
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GFPC Detection Efficiency Results Used for Planbing

Material Type € €s | €t{as %) | % Cs-137 | Efficiency Factor | Resulting counts/disintegration
Concrete 0.478 0.5 23.9% 0.5952 0.45 0.0640
Steel 0478 | 05 23.9% 0.5952 1.0 0.1423

*See Attachment 2-1 as an example of typica!l detector efficiency factors used at the SNEC site (as of 6/1/04).
NOTE: Total efficiency should not be less than €¢ value for any instrument used during this survey effort.

2.10 Alarm Set-Points

Based on the expected detection efficiency, the following are the alarm set-points for these
objects and areas.

Alarm Set-Points

Area or Structure Instrument Type Used Alarm Set (gross cpm) DCGL (in ncpm)

OL1-3 (soil & block) Nal (2" by 2" Cs-137 Window)* 300 ~200
MAS-2 (solid concrete sections) Nal (2" by 2° Cs-137 Window)* 300 ~300 (surface limit), ~70 (volumetric limit)
MAB-2 (solid concrete sections) GFPC (beta) 1,200 2,519
CV4-2 & CV5-1 (CV stee! shell) GFPC (beta) 2,500 5,879

* See Attachment §-1 to 6-12 for the actual calculations used to determine these factors.

NOTE

Nal Background has been measured in this area and ranges from about 100 to 400 cpm
(from Reference 3.5).

2.10.1 Ali survey personnel shall be trained to identify count rates at or above the alarm
set-points previously identified.

2.10.2 If an alarm set point is reached during any scanning process, the surveyor should
stop and locate the boundary of the elevated area. The surveyor should then mark
the elevated area with stakes or other appropriate marking tools.

2.11 Sample elevated areas(s) 1AW SNEC procedure £900-IMP-4520.04 (Reference 3-2) and
the following.

2.11.1 Clearly mark, identify and document all sample locations

2.11.2 Sample any location that is above the action level cited is Section 2.10 above.

2.11.3 For concrete, a 4" long core bore sample is preferred so that the depth of
penetration can be identified. However, when a core bore cannot be taken because
of the lack of volume, quality of concrete, or because of limited access in the area,
sampling should remove the first 1" of material and yield a volume of at least 200 cc
to ensure an adequate counting MDA for Cs-137 (a 4” diameter area by 1” deep =
~200 cc).

2.12 The minimum number of sampling points indicated for these survey units by the Compass
(Reference 3.6) are listed in the following Table. See Attachments 7-1 to 7-13 for
Compass results and Attachment 8-1 to 84 for diagrams of measurement and sampling
points. :
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Minimum Number of Samples or Fixed Points per Area

Survey Unit No. Classification No. of Points
OL1-3 (soil & block) Class 1 14
MAB-2 (solid concrete remnants) Class 1 8
CV4-2 (CV steel shell) Class 1 8
CV5-1 (CV steel shell) Class 2 8

See Attachments 7-1 to 7-13 for Compass output and Attachment 8-1 to 8-4 for
locations of measurement or sampling points.

2.13 VSP (Reference 3.7) is used to plot all sampling and measurement points on the included

diagrams. In some cases, the actual number of random start systematically spaced
sample/measurement points may be greater than that required by the Compass computer
code because of:

+ placement of the initial random starting point (edge effects),
e odd shaped diagrams, and/or

* coverage concerns

2.13.1 The starting points for physically locating sites in the excavation area (OL1-3) are
based on measurements from the CV outer shell. All key measurement points are
marked on Attachments 8-1 and 8-2. Once the key points are located in the survey
unit, a triangular grid system of sample points must be laid out over the sloped
survey area. Distances for soil sample points are measured over the contour of
the survey uniﬁ

2.13.1.1 Some starting point locations may need to be adjusted to accommodate
obstructions within the survey area. Contact the SR coordinator to report any
difficulties encountered when laying out systematic grid sampling points.

2.13.2 When an obstruction is encountered that will not allow collection of a sample or
placement of a measurement point, contact the cognizant SR _coordinator for
permission to delete or move the point.

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

3.0 REFERENCES

3.1
3.2

3.3
3.4

SNEC Procedure ES00-IMP-4500.59, “Final Site Survey Planning and DQA".

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

SNEC Procedure E900-IMP-4520.06, “Survey Unit Inspection in Support of FSS Design”.
SNEC Calculation No. 6900-02-028, GFPC Instrument Efficiency Loss Study.



FetEporgy SNEC CALCULATION SHEET

Calculation Number Revision Number Page Number
E900-04-009 0 Page 6 of 12~
Subject

CV Yard Survey Design — South Side of CV

3.5

3.6

3.7
3.8
3.9
3.10

3.1
3.12

3.13
3.14
3.15

3.16

SNEC Calculation No. E900-03-018, “Optimize Window and'Threshold Settings for the
Detection of Cs-137 Using the Ludlum 2350-1 and a 44/10 Nal Detector”, 8/7/03.

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

Visual Sample Plan, Version 2.0 (or greater), Copyright 2002, Battelle Memorial Institute.
SNEC Calculation No. £E900-03-022, Rev 0, “CV Yard Soil — Survey Design to El 803"™.
Plan SNEC Facility License Termination Plan.

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

GPU Nuclear, SNEC Facility, “Containment Vessel Survey”, SNECRM-019, Rev 1, 1/18/02.

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

SNEC Facility Historical Site Assessment, Rev 0, March, 2000.
SNEC Calculation No. ES00-03-012, Effective DCGL Worksheet Verification.

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

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

4.0 ASSUMPT|ONS AND BASIC DATA

4.1

4.2

4.3

4.4

4.5

Soll, Fill Materials and Concrete Block Survey Parameters (Nal Detector)

4.1.1 The MDCscan for soil and concrete block (in pCi/g), is determined using a
MicroShield model. MDCscan calculations for the open land partion of these survey
units are shown in Attachment 6-1 to 6-6.

Solid Concrete Structures (Footers and Pillars) (Nal Detector)

421 The MDCscan value determined for a Nal detector and assuming a surface
deposition (in dpm/100 cm?), is determined using a MicroShield model. MDCscan
calculations are shown on Attachments 6-7 to 6-9.

42.2 The MDCscan value, assuming a volumetric concentration (pCi/g) in solid concrete
is determined using a MicroShield model. MDCscan calculations are shown on
Attachments 6-10 to 6-12. '

The Compass computer program is used to calculate the required number of random start
systematic samples (or measurements) to be taken in each survey unit (Reference 3.6).
The off-site soil background from Reference 3.9 is used to estimate background as input to
the Compass program (see Attachments 7-1 to 7-13).

Soil samples from this area are used as the initial estimate of variability for the OL1-3 area.
These results are shown on Attachment 9-1.

Concrete variability of the areas structures was performed at the start of this work and are
reported - in Attachment 10-1. Background variability results are taken from the
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4.6

4.7
4.8

4.9

4.10

4.1

4.12

Williamsburg survey work of non-impacted background material (see Attachment 10-2). No
elevation correction is applied to the Williamsburg results.

Steel variability of the areas structures was performed at the start of this work and are
reported in Attachment 11-1. Background variability results are taken from the

"Williamsburg survey work of non-impacted background material (see Attachment 11-2). No

elevation correction is applied to the Williamsburg results.
The MARSSIM WRS Test criteria will be used for work in this area.

The number of points chosen by Compass are located on the survey map for the survey
unit by the Visual Sample Plan (VSP) computer code (Reference 3.7). VSP is used to plot
random start systematically spaced sampling points. The dimensions of selected survey
points are provided for each survey unit referenced to an existing survey area landmark
(key point measurement location). These diagrams are shown in Attachment 8-1 to 8-4.

Reference 3.8 and 3.9 were also used as guidance during the survey désign development
phase. The construction/assembly drawings used to determine the original physical extent
of these areas are listed as Reference 3.10 and 3.11.

Remediation History

A review of survey request data pertaining to this open land area adjacent to the CV shell
was conducted in support of this survey design. Analysis of soil samples taken after
remediation of the area (from SR-107), shows that this area (below the 803’ elevation), has
been reduced to an average of 0.19 pCi/g (Cs-137) with a maximum value of 0.4 pCi/g.
Other subsurface sample data collected in conjunction with installation of the anchor bolts,
grout curtain, and various wells within this area were also reviewed. These data are
compiled and summarized in SR-0029. Earlier remediation history in this area is reported in
the SNEC facility Historical Site Assessment document (Reference 3-13) and the 1994 Soil
Remediation Project Report.

This survey design uses Cs-137 as a surrogate to bound the average concentration for all
SNEC facility related radionuclides in the survey unit. The effective DCGLw is just the
permitted Cs-137 concentration (6.6 pCi/g) lowered to compensate for the presence (or
potential presenge) of other SNEC related radionuclides. In addition, an administrative limit
(75%) has been set that further lowers the permissible Cs-137 concentration to an effective
DCGLw for this radionuclide.

The sample data base used to determine the effective radionuclide mix for the CV Yard
area has been drawn from previous samples that were assayed at off-site laboratories. This
list is shown as Attachment 3-1 and 3-5, and includes (23) analysis results. Review of the
data shows several radionuclides have not been positively identified at any significant
concentration. These radionuclides have been removed from the data set and will not be
considered further. Radionuclides removed include Am-241; C-14, Eu-152, Ni-63, Pu-238,
Pu-239 and Pu-41. The data shows Cs-137 and H-3 (99%) to be the predominant
radioactive contaminants found in this area. Sr-80 and Co-60 on the other hand, were also
positively identified, but constitute less than 1% of the mix.

- Remediation has impacted radionuclide concentration levels in this survey unit.

Remediation efforts have been shown to be effective in lowering the average concentration
of Cs-137 in this survey unit. Therefore, the impact of remediation must be considered in
determining the effective Cs-137 DCGLw surrogate value. Remediation of this survey unit
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4.13

4.14

4.15

4.16
4.17

4.18

4.19

4.20

4.21

4.22

was largely complete by about July of 2001. Samples collected prior to this date have been
disqualified in the final listing which was decayed to September 20™, 2003. In all, about
twenty three (23) sample results were used to determine the best representative mix for this
survey unit.

‘The decayed sample results were input to the spreadsheet titled “Effective DCGL

Calculator for Cs-137" (Reference 3-14) to determine the effective volumetric and surface
DCGLw values for the OL1-3 area. The output of this spreadsheet is shown on Attachment
3-4 and 3-5.

The Nal scan MDC calculation is determined based on a 25 cm/sec scan rate, a 1.38 index
of sensitivity (95% correct detection probability and 60% false positive) and a detector
sensitivity of 208 cpm/uR/h for Cs-137. Additionally, the detection system incorporates a
Cs-137 window that lowers sensitivity to background in the survey unit. The resulting range
of background values varies from about 100 cpm to ~400 cpm. i

These survey units were inspected after remediation efforts were shown effective. A copy of
portions of the SNEC facility post-remediation inspection report is included as Attachment
4-1to 4-7.

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

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

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

No additional sampling will be performed |AW this survey design beyond that described
herein.

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

The survey design checklist is listed in Exhibit 2.

Area factors are not applicable in subsurface soil volumes (below 1 meter). Therefore, the
area factor input requirement for soil in the Compass computer program is 1 for both a
10,000 square meter area as well as for a 1 square meter area (see Attachment 7-1).

Area factors for structural surfaces are shown on Attachment 7-5. These values are for
Co-60 which is a constituent of the mix. However, Cs-137 and Co-60 area factors are very
similar and therefore there is little impact from using this more conservative area factor. The
lower limit area factor for areas less than 1 square meter is- 10.1. Area factors for values
between the values listed in the following table, are interpolated from the data by Compass.
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AREA (m‘) | AREA FACTOR
1 10.1
4 3.4 .
9 2
16 1.5
25 1.2
36 1

5.0 CALCULATIONS

5.1

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

6.0 APPENDICES

6.1
6.2

6.3

6.4
6.5

6.6

6.7
6.8

0 .
Attachment 1-1 to 1-9, are diagrams of survey unit OL1-3, MA8 -2, CV4-2 & CV5-1.

Attachment 2-1, is a listing of typical calibration data from both GFPC & Nal radiation
detection instrumentation that may be used during this survey effort.

Attachment 3-1 to 3-5 is the sample results from the OL1 area and the DCGL calculation
sheets.

Attachment 4-1 to 4-7, is copies of the inspection reports from these survey units.

Attachment 5-1, is the efficiency correction factor employed for a GFPC instrument as a
result of the survey unit inspections.

Attachment 6

6.6.1 Attachment 6-1, is the MicroShield model of a soil volume used to determine the
exposure rate from a 1 pCi/g Cs-137 source term in the OL1-3 area.

6.6.2 Attachment 6-2 to 6-6, are calculations of MDCscan values for soil in the OL1-3
area for backgrounds ranging from 100 cpm to 400 cpm.

6.6.3 Attachment 6-7, is the MicroShield output for a 12" surface source term used to
model a surface deposition in a small area.

6.6.4 Attachment 6-8 & 6-9, are calculations of MDCscan values for a surface deposition
in the MAB-2 survey unit.

6.6.5 Attachment 6-10, is the MicroShield output for a 12" volumetric source term used to
model a concentration in concrete materials.

6.6.6 Attachment 6-11 & 6-12, are calculations of MDCscan values for a volumetric
concentrations in concrete.

Attachment 7-1 to 7-13, is the Compass output for these four survey units.
Attachment 8

6.8.1 Attachment 8-1, is key sample point location coordinates from the CV shell (points
1 & 6), for sampling soil materials around the CV.

6.8.2 Attachment 8-2, is the complete {ayout of sample points for the OL1-3 area.
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6.8.3 Attachment 8-3, is the layout of survey points along the south side of the SNEC CV
steel shell for both the CV4-2 & CV5-1 survey units.

6.8.4 Attachment 8-4, is the layout of survey points for the MA8-2 miscellanecus concrete
sections in the OL1-3 area.

6.9 Attachment 9-1, is the soil variability results for soil samples from the OL1-3 area collected
under SR-107.

6.10 Attachment 10-1 to 10-2, is the concrete surface variability measurements from MAS8-2
(FSS-636) and the Williamsburg concrete background measurement results (FSS-001).

6.11 Attachment 11-1 to 11-2, is the steel surface variability measurements from CV4-2 and
CV5-1 and the Williamsburg steel background measurement results (FSS-004).
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Exhibit 1
SNEC Facility Individual Radionuclide DCGL Values @
25 mrem/y Limit 4 mremly Goal
25 mremly Limit {All Pathways) {Drinking Water)
Radionuclide Surface Area Open Land Areas Open Land Areas
(dpm/100cm?) (Surface & Subsurface) | {Surface & Subsurface)
(pCilg) (pCilg)
Am-241 2.7e+01 99 23
C-14 3.7E+06 2 54
Co-60 7.1E+03 3.5 67
Cs-137 2.8E+04 6.6 397
Eu-152 1.3E+04 10.1 1440
H-3 1.2E+08 132 311
Ni-63 1.8E+06 747 1.9E+04
Pu-238 3.0E+01 1.8 0.41
Pu-239 2.8E+01 1.6 0.37
Pu-241 8.8E+02 86 19.8
Sr-90 8.7E+03 1.2 0.61
NOTES:

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

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

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

surface & subsurface).
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Exhibit 2
Survey Design Checklist
Calculation No. Location Codes
E900-04-009 0OL1-3, MAB-2, CV4-2 & CV5-1
Status Reviewer
ITEM REVIEW FOCUS (Circle One) | nitials & Date
1 Has a survey design calculation number been assigned and is a survey design summary n
description provided? (Yes/ N/A (/! }’, b
X - R R " 7,7
2 Are drawings/diagrams adequate for the subject area (drawings should have compass
headings)? Yes/ NIA @ /‘/ 091
1,77
3 Are boundaries properly identified and is the survey area classification clearly indicated? es/ N/A 4, AS/ v }/
4 Has the survey area(s) been properly divided into survey units AW EXHIBIT 10 Yes/ N/A ; 0'/
5 Are physical characteristics of the areaflocation or system documented? ( Ye@ N/A Jk [ A%
\' 7
6 Is a remediation effectiveness discussion included? es) N/A IA M. /
7 Have characterization survey and/or sampling results been converted to units that are @ /A ¢ / /"
comparable to applicable DCGL values? e 51
8 Is survey and/or sampling data that was used for detemmining survey unit variance included? ( Yes) N/A “9 wi ]y[,{
9 Is a description of the back.ground reference areas (or materials) and their survey and/or ‘:s N/A 7// ,Z
sampling results included along with a justification for their selection? A /)/
\ / T 7
10 Are applicable survey and/or sampling data that was used to determine variability included? ﬁgsj) N/A /% /
11 Will the condition of the survey area have an irppact on the survey design, and has the Yes (@ / / /
__probable impact been considered in the design? ' 19744 / 6
Has any special area characteristic including any additional residual radioactivity (not J / /
12 previously noted during characterization) been identified along with its impact on survey Yes Q‘ / /
design? i U/
4
13 Are all necessary supporting calculations and/or site procedures referenced or included? {qei‘)NlA w / % /
/ [/
14 Has an effective DCGLw been identified for the survey unit(s)? CY_{SD N/A M/ /A,/
15 Was the appropriate DCGLenc included in the survey design calculation? @ ep N/A ( /ﬁ//A y/
7
16 Has the statistical tests that will be used to evaluate the data been identified? es) N/A iy
17 Has an elevated measurement comparison been performed (Class 1 Area)? es) N/A /) }/
LIS ,
18 Has the decision error levels been identified and are the necessary justifications provided? éYes N/A { dé,ji Aj% /
AL ”
19 Has scan instrumentation been identified along with the assigned scanning methodology? es! N/A { 6 /% 5/
. . . I77)7
20 Has the scan rate been identified, and is the MDCscan adequate for the survey design? [Y;g N/A ( /A AS/ A
21 Are special measurements e.g., in-situ gamma-ray spectroscopy required under this design, Yes. IN. / / /
and is the survey methodology, and evaluation methods described? ' 1 A 1/ 0,
22 Is survey instrumentation calibration data included and are detection sensitivities adequate? ﬁ;s) N/A m/ [,/A )/
J 7,
23 Have the assigned sample and/or measurement locations been clearly identified on a diagram E efs ) N/A )7// /
or CAD drawing of the survey area(s) along with their coordinates? L ] V U/
T 7
24 Are investigation levels and administrative limits adequate, and are any associated actions es. N/A ﬁ @é’ é / /
clearly indicated? . g ’ 0}/
25 For sample analysis, have the required MDA values been determined.? Yes,{ N/AA /A ////p /
. A\ 4 // T,
26 Has any special sampling methodology been identified other than provided in Reference 6.37 Yes@M H J/ /ﬁ%} }’

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

—U'V'/ 77




SOUTH CV YARD AREA EXCAVATION
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Misc. Concrete Objects in South CV Yard Area
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South Wall of CV Steel External Shell
~36 Square Meters

- 922" -
~804' Ef Cut-off ,
— e TBOREE ! ]
Class 1 Area (7.4 m"2) 48" 1
1 Meter
Class 2 Area (16.2 m"2) ................................. e 110"
Top 31" to be Surveyed (12.6 m*2) J
Class 2 Area Cleaned to Here |
~794.8' El

Non-Impacted Area (12.3 m*2)
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5350 INSTRUMENT AND PROBE EFFICIENCY CHART

ATTACHMENT  Z2- -\

6/1/04 TYPICAL GFPC EFFICIENCY FACTORS
INST | 43-68 | PROBE | 44-10 |PROBE | - .

INST #| oD |PROBE| ¢/D |PROBE| CID . B,ng ALPHA
4 ‘ . 4 F EFF

126179 | 1/27/05 | 094819 | 1/27/05 25.1% N/A

126188 | 1/27/05 | 099186 | 1/27/05 28.2% N/A

126218 | 01/08/05 | 095080 | 01/09/05 27.9% N/A

TYPICAL 2"X 2" NAI EFFICIENCY [FACTORS] (Cs-1»1)

‘Inst# | CalDue | AP# Probe# | Cal Due cpm/mR/h

08625 | 5/18/05 | R& Y 211680 Pk | 5/18/05 214,882

98647 | 5/18/05 | G &Y 211667 Pk | 5/18/05 218,807

129423 | '5/18/05 | P&Y 211687 Pk | 5/18/05 213,539

117573 | 5/18/05 | O &Y 211674 Pk | 5/18/05 212,173

117566 | 4/9/05 G&R 185852 Pk | 4/13/05 209,862

_ _ . | . )l

129429 | 11/3/04 | W&Y - 206283 Pk | 10/31/04 127185 &

o3k

126183 | 11/19/04 | R&B 206280 Pk | 12/12/04 199,907) ¢

126198 | 11/03/04 | R&W 1960210k | 5/25/05 209,194

Dot mat o dce 619 T2H938 PR 14705 205;603:%,,

"Different Instrument/Probe Cal. Due | Cesium only instruments ( {0mV to 100)
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TABLE 1 - Data Listing (pCllg)

SHEC Sample o Location/Description H-3 Sr-90 Co-80 Cs-137 Am-241 Pu-238 Pu-23¢ Pu-241 C-14 Hi-63 Eu-152
1 CV Tunnel CV Tunnel Sediment Composite, OL1 9.40E+00 9.67E+00 1.26E+0( 1.25E+03 1.80E.01 5.50E-01 2.20E01 | 4.47E+01| 9.34E+00 | 4.02E+00 [ 1.30E.01
2 $X95L96219 Subsuface Sample £29 (0-5'), AY-126, OL1 7.00E-02 900 ]
3 $XSL1083 Horth CV Yard Soil BA-127, 812’ El, Sample # 5. 0L2 4.58E+00 5.31E.02 2E.02 86E.-0 61E-02 .68E-02 3.27E.02 JTE+00 | 2.10E 1.09E+01 | 5.25E.02 |
4 $XSL1088 North CV Yard Soil AY-127, 810° El, Sample % 3, OL1 03E+00 6.95E-02 .32E-02 29E+00 L93E-02 .28E 5.00E-02 97E+00 [ 2.10E. S4E+00 .28E-02 |
5 SXSL1115 North CV Yard Soil AY-128, 804" El, Sample # 2, OL1 4.88E+00 5.36E-02 43E-02 ,80E+00 2.40E-01 .38E-01 4.07E.02 21E+00 |  2.10E( .60E+00 .71E-02
8 $XSL1122 North CV Yard Soil AY-129, 708" El, Sample % 2, OL1 J4E+0( 5.29E - L T9E-02 4.TTE+00 1.83E .94E-02 4.00E-02 .68E+00 [ 2.06E-01 .75E+00 .62E-02
7 SXSL1130 North CV Yard Soil AX-128, 803' El, Sample % 4, OL1 4.99E+ .48E-02 2.98€-02 2.26E+ 1.49E- .56E-02 1.21E-02 3.55E+00 .31E-01 J4E+ L.89E
8 $XSL1132 Horth CV Yard Soil AZ-130, Sample # 5, OL1 2.98E+ A5E-02 3.50E-02 2.59E+ 1.64E{ L46E-( 6.46E-02 5.27E+00 | 2.15E.01 26E+ J4E
9 SXSL1270 AX-129, 3-3, Soil, CV SE Side §' From CV, 800' El., OL1 1.13E+ 2.00E-02 1.00E-02 2.31E+ 3.70E 7.00E 7.00E-03 2.10E+ 3.93E+00 .68E+00 L00E(
10 $XSL1281 AX-128, 3-1, Soil, CV Tunnel East 5' From CV, 800" El, OL1 1.15E+01 3.00E-02 1.00E.02 4.38E+( 3.10E. 1.60E-02 7.00E-03 | 1.91E+00 | 4.00E+00 T8E+ 4.00E-02
11 SXSL2849 Anulus Well, A-2, 5 1o 10' Depth, OL1 2.00E+00 A4E.02 1.00E.01 L00E 9.78E.03 1.33E.02 1.10E-02 | 1.87E+00 | 1.83E-01 1.75E+00
13 $XsL2671 CV Area - East Yard Dirt Pile - Micdle, 12 V/ay Up, OL1 .00E-02 7.00E-02 .60E
14 SX5L2872 | CV Area - East Yard Dirt Pile - Bottom (also top center), OL{ 3.00E( 6.00E-02 00E
15 $XSL3140 East CV Yard, Soil Pile @ 8' on Viest Sicle (6" Depth), OL1 1.89E+00 1.20E . -40E-02 .25 7.00E-03 5.00E-03 5.00E-03 | 3.69E-01 | 8.60E02 | 3.41E+00 | 3.00E.02
18 SXSL3142 Soil Pile, CV Yard, Three Feet on East Side, SR-37, OL1 2.95E. 1.00E.02 L00E
17 $XSL3145 East CV Yard, Soll Pile @ 3' on East Side (6" Depth), OL1 1.90E+00 1.70E.{ 1.30E.02 1.26E+0( 4.00E.03 5.00E-03 5.00E-03 | 3.76E.01 | 8.30E.02 3.69E+00 | 3.80E.02
18 SXSL3148 Soll Pile, CV Yard, Six Feet on East Side, SR-37, OL1 2.97E- 8.00E-02 L00E -
18 SXSL3153 East CV Yard, Soil Pile @ Top (6" Depth), OL1 1.94E+00 E .30E-02 L00E 3.00E. E-03 5.00E-03 3.43E-01 | 8.70E-02 4.18E+00 | 5.10E-02
21 SXSL4142 CV Yard Soil - West Side, AP1-7, OL1 22E+ 3.25E-02 .00E-02 L00E.( .T6E-02 E 02E
2 $XSL4143 CV Yard Soil - West Side, AP1-7, OL1 L 23E+ 3.16E-02 .00E-02 L00E.( 21E-02 ,31E-02 3.6
23 SXsL4149 CV Yard Soil - West Side, AP1-7, OL1 .24E+00 2.77E.02 .00E-02 .90E+00 ITE-02 .30E.02 3

TABLE 2 - Decayed Listing (pCilg) |
T12 T12 T12 T12 T12 112 T12 1112 T12 T12 112 Decay Date
4485.27 10446.15 1925.23215 11019.5925 | 157861.05 | 32050.6875 | 8813847.75 | 5259.6 | 20928825 | 36561.525 | 4967.4 | January 15 2004

SHEC Sample No LocationDescription H-3 Sr-80 Co-80 Cs-137 Am-241 Pu-238 Pu-238 Pu-241 C-14 Hi-63 Eu-162 Analysis Date ET (d)
1 CV Tunnel CV Tunnel Sediment Composite, OL1 1.97E+00 9.01E+00 8.59E 4 ATE+03 1.79E.01 5.37E.01 2.20E.01 | 3.88E+01| 9.34E+00 | 3.94E+00 | 1.12E.01 | February 14.2001 | 1065
2 $X95L89218 Sample 229 (0-5'), AY-128, OL1 4.05E - 5.36E-01 November 17, 1989| 1520
3 SXSL1083 North CV Yard Soil BA-127. 812" El, Sample # 5, OL2 4.20E+ 5.11E-02 57E02 8.55E-01 9.59E.02 4.62E-02 3.27E-02 .50E+00 10E-01 1.08E+01 | 4.85E-02 | June 27, 2002 567
4 $XSL1089 Horth CV Yard Soil AY-127, 810" El, Sample # 3, OL1 2.78E+0( 69E-02 .T1E-02 24E+00 9.91E-02 1.26E-01 5.00E.02 E«+00 | 2.10E.01 7.46E+00 | 7.65E.02 June 28, 2002 566
5 SXSL1115 Horth CV Yard Soil AY-128, 804 El, Sample # 2, OL1 4.47E+ .16E-02 .98E-02 J4E+00 2.39€-01 1.36E-01 4,07E.02 91E+00 | 2.10E 7.52E+00 | 5.28E-02 | June 28, 2002 565
6 SXSL1122 North CV Yard Soil AY-128, 798' EI, Sample % 2, OL1 3.15E+00 5.10E-02 .28E.-02 4.60E+00 83E-01 L83E L 4.00E-C 3.42E+00 | 2.06E .66E+00 | 7.97E-0 June 29, 2002 565
7 SXSL1130 North CV Yard Soil AX-128, 803 El, Sample # 4, OL1 4.58E+00 6.24E.02 \44E.02 2.18E+( 1.49E-01 .46E-02 1.21E( 3.30E+00 | 2.31E .33E+01 L15E July 3, 2002 561
8 $XSL1132 North CV Yard Soil AZ-130, Sample #5, OL1 . 73E+00 6.89E-02 .86E-02 :.Eg* 1.64E-01 L37E-02 6.46E-C 4.89E+00 | 2.15E-01 .25E+01 JIE July 3, 2002 561
9 $XSL1270 AX-129, 3.3, Soll, CV SE Side §' From CV, 800" El., OL1 .84E+00 1.88E- 22603 2.18E+ 3.69E 8603 7.00E. 1.87E+00 [ 3.93E+00 | 8.53E+ ATEO2 | July 26, 2001 903
10 SXSL1281 AX-128, 3-1, Soil, CV Tunnel East 5' From CV, 800' I, OL1 L00E+01 .83E. 7.22E03 4.14E+00 3.09E-0 STE02 7.00E-03 1.69E+00 [ 4.00E+00 | 7.65E+ S53E-02 | July 26, 2001 903
1 SXSL2649 Anulus Vell, A-2, § 1o 10' Depth, OL1 JT9E+00 00 1.17E-02 .T4E 9.75E-0 1E02 1.10E-02 1.71E+00 | 1.83E.01 1.73E+ February 13,2002 | 701
13 SX5L2871 CV Area - East Yard Dirt Pile - Middle, 12 Vay Up, OL1 2.87E.02 .48E.02 L ITE-( March 8, 2002 680
14 $XSL2872 CV Area - East Yard Dirt Pile - Bottom (also top center), OL1 2.87E-02 4.70E-02 .58;-02 March 6, 2002 680
15 SXSL3140 East CV Yard, Soil Pile @ 8’ on Vest Sicle (6" Depth), OL1 1.75E+00 -16E-02 A7E-02 J99E.01 6.98E.03 4.95E.03 5.00E-03 | 3.45E-01 | 8.60E02 | 3.37E+00 | 2.80E-02 | August30,2002 | 503
16 SXSL3142 Soil Pile, CV Yard, Three Feet on East Side, SR-37, OL1 2.85E-02 5.81E .81E.01 August 13,2002 | 520
17 SXSL3145 East CV Yard, Soil Pile @ 3' on East Side (6" Depth), OL1 1.76E+00 64E-02 .08E-02 .22E+00 3.99E.03 4.95E-03 5.00E-03 | 3.52E01 | 8.30E02 3.65E+00 | 3.54E-02 | August 30,2002 03
18 SXSL3149 Soll Pile, CV Yard, Six Feet on East Side, SR-37, OL1 .87E-02 .63E.02 .90E August 13, 2002 20
19 SXSL3153 East CV Yard, Soil Pile @ Top (8" Depth), OL1 J9E+00 4.16E-02 92E I1E 2.99€-03 4.95€.03 5.00E.03 321E-01 | 8.70E02 | 4.14E+00 | 4.75E.02 | august30,2002 | 503
21 SX5L4142 CV Yard Soil - West Side, AP1-7, OL1 18E+00 3.23E-02 4.81E-02 L94E .16E-02 .69E-02 .02E-02 October2,2003 | 105
22 SXSL4143 CV Yard Soil - West Side, 4P1-7, OL1 19E+00 3.14E.02 4.81E-02 97E.( 2.21E-02 .30E{ 2 October 2,2003 | 105
23 SXSL4149 CV Yard Soil - West Side, AP1-7, OL1 . 20E+00 2,75E-02 6.74E-02 3.87E+ 2.77E-02 ,29E - 2 October 2,.2003 | 105

KEY
Yellow Shaded Background = Positive Result
Gray Shaded Background = MDA
3

9Ol
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TABLE 3 - Decayed Listing of Positive Nuclides & MDAs Removed (pCi/g)
SHEC Sample Ho Location/Description H-3 Sr-20 Co-60 Cs-137 Total pCi'g

1 CV Tunnel CV Tunnel Sediment Composite, OL1 9.01E+00 8.59E-01 1.17E+03 1178.89

2 SX95L99219 Subsuface Sample 29 (0-5'), AY-128, OL1 5.36E-01 0.54

3 SXSL1063 North CV Yard Soil BA-127, 812' El, Sample # 5, OL2 4.20E+00 8.55E-01 5.05

4 SXSL1089 North CV Yard Soil AY-127, 810" El, Sample # 3, OL1 2.78E+00 1.24E+00 4.02

5 SXSL1118 Horth CV Yard Soil AY-128, 804’ El, Sample # 2, OL1 4.47E+00 1.74E+00 .21

8 SXSL1122 North CV Yard Soil AY-129, 798' El, Sample # 2, OL1 3.15E+00 4.60E+00 7.78

7 SXSL1130 North CV Yard Soil AX-129, 803' EI, Sample # 4, OL1 4.58E+00 2.44E.02 2.18E+01 26.42

3 SXSL1132 North CV Yard Soil AZ-130, Sample # 5, OL1 2.73E+00 2.50E+00 5.23

9 SXSL1270 AX-129, 3-3, Soil, CV SE Side 5' From CV, 800’ El., OL1 2.18E+01 21.82

10 SXSL1281 AX-128, 3-1, Soil, CV Tunnel East 5' From CV, 800' El, OL1 4.14E+00 414

11 SXSL26489 Anulus Well, A-2, 5 to 10' Depth, OL1 5.74E-01 0.57

13 SXSL2871 CV Area - East Yard Dirt Pile - Middle, 1/2 Vay Up, OL1 5.37E-01 0.54

14 SXSL2872 CV Area - East Yard Dirt Pile - Bottom (also top center), OL1 9.58E-02 0.10

15 SXSL3140 East CV Yard, Soil Pile @ 6' on West Side (6" Depth), OL1 7.99E-01 0.80

16 SXSL3142 Soil Pile, CV Yard, Three Feet on East Side, SR-37. OL1 5.81E-01 0.58

17 SXSL3145 East CV Yard, Soil Pile @ 3' on East Side (6" Depth), OL1 1.22E+00 1.22

18 SXSL3149 Soil Pile, CV Yard, Six Feet on East Sice, SR-37, OL1 2.90E-01 0.29

19 $XSL3153 East CV Yard, Soil Pile @ Top (6" Depth), OL1 2.91E-01 0.28

21 SXSL4142 CV Yard Soil - West Side, AP1-7, OL1 8.94E-01 0.89

22 SXSL4143 CV Yard Soil - West Side, AP1-7, OL1 4.97E.01 0.50

23 SXSL4148 CV Yard Soil - Viest Side, AP1-7, OL1 6.74E-02 3.87E+00 3.94

TABLE 4 - % OF TOTAL CALCULATION
SNEC ple No LAB No. Location/Description H-3 Sr-90 Co-60 Cs-137 Total
1 CV Tunnel BWXT, 0102059-01 _CV Tunnel Sediment Composite, OL1 0.76% 0.07% 99.16% 100.0%
2 SX9SL99219 111074 Sybsuface Sample #29 (0-5'), AY-128, OL1 100.00% 100.0%
3 SXSL1063 Teledyne-80018; L19184-1 North CV Yard Soil BA-137, 812’ El, Sample # 5, OL2 83.07% 16.93% | 100.0%
4 SXSL1089 Teledyne-80019; L19184-2 North CV Yard Soil AY-127, 810' El, Sample # 3, OL1 69.04% 30.96% 100.0%
5 SXSL1115 Teledyne-80020; L19184-3 North CV Yard Soil AY-128, 804' El, Sample # 2, OL1 72.02% 27.98% | 100.0%
8 SXSL1122 Teledyne-80021; L19184-4 North CV Yard Soil AY-129, 798' El, Sample # 2, OL1 40.65% 59.35% | 100.0%
7 SXSL1130 Teledyne-80022; L19184-5 North GV Yard Soil AX-139, 803 EI, Sample # 4, OL1 17.32% 0.09% | 82.59% | 100.0%
8 SXSL1132 Teledyne-80023; L19184-6 North CV Yard Soil AZ-130, Sample # 5, OL 1 52.229 47.78% | 100.0%
9 SXSL1270 BWXT, 0108055-02 AX-129, 3-3, Soil, CV SE Side §' From CV, 800' El,, QL1 100.00% | 100.0%
10 SXSL1281 BWXT, 0108055-01 AX-128, 3-1, Soil, GV Tunne| East 5' From CV, 800" El, OL1 100.00% | 100.0%
1 SXSL2649 Teledyne-73220; L18077-2 Anulus Well, A-2, 5 to 10' Depth, OL1 100.00% | 100.0%
13 SXSL2871 Teledyne-71949; |.17838-11 CV Area - East Yard Dirt Pile - Middle, 1/2 Way Up, OL1 100.00% 100.0%
14 SXSL2872 Teledyne-71948; |.17838-10 CV Area - East Yard Dirt Pile - Bottom (also top center), OL1 100.00% 100.0%
15 SXSL3140 BWXT,1030-003-10-01 East CV Yard, Soil Pile @ 6' on West Side (6" Depth), OL1 100.00% | 100.0%
16 SXSL3142 Teledyne; L20326-3 Soil Pile, CV Yard, Three Faet on East Side, 8R-37, OL1 100.00% 100.0%
17 SXSL3145 BWXT, 1030-003-10-01 East CV Yard, Soil Pile @ 3' on East Side (6" Depth), OL 1 100.00% | 100.0%
18 SXSL3149 Teledyne; L20326-4 Soil Pile, CV Yard, Six Feet on East Side, SR-37, OL1 100.00% | 100.0%
19 SXSL3153 BWXT, 1030-003-10-01 East CV Yard, Soil Pile @ Top (6" Depth), OL1 100.00% | 100.0%
21 SXSL4142 Teledyne; L22187-2 CV Yard Soll - Wast Side, AP1-7, OL1 100.00% 100.0%
22 SXSL4143 Teledyne; L22187-3 CV Yard Soil - West Side, AP1-7, OL1 100.00% 100.0%
23 SXSL4149 Teledyne; L22187-4 CV Yard Soil - West Side, AP1-7, OL1 1.71% 98.29% 100.0%
Mean=s| 0.557207 | 0.007643 | 0.00625 | 0.839541 1.41
Sigma=] 0.241 0.009 0.284
Mean % of Total=>| 39.50% | 0.54% 0.44% | 59.51% | 100.00%

COZ-
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TABLE 5 - RATIO TO Cs-137

2200 Noa s LN

N RN = @ @ a2
DN - ©O 0N A W

SNEC Sample No LAB No. Locatiop/Description H-3 Sr-90 Co-60 Cs-137 Total
CV Tunnel BWXT, 0102059-01 CV Tunnel Sediment Composite, OL 1 7.71E-03 | 7.35E-04 | 1.00E+00 1.01
SX95L99219 111074 Subsuface Sample #29 (0-5'), AY-128, OL1 1.00E+00 1.00
SXSL1063 Teledyne-80018; L19184-1 North CV Yard Soil BA-127, 812" El, Sample # 5, OL2 4.91E+00 1.00E+00 5.91
SXSL1089 Teledyne-80019; L19184-2 North CV Yard Soil AY-127, 810" EI, Sample # 3, OL1 2.23E+00 1.00E+00 3.23
SXSL1115 Teledyne-80020; L19184-3 North CV Yard Soil AY-128, 804' EI, Sample # 2, OL1 2.57E+00 1.00E+00 3.57
SXSL1122 Teledyne-80021; L19184-4 North CV Yard Soil AY-129, 798' EI, Sample # 2, OL1 6.85E-01 1.00E+00 1.68
SXSL1130 Teledyne-80022; L19184-5 North CV Yard Soil AX-129, 803" EI, Sample #4, OL 1 2.10E-01 1.12E-03 | 1.00E+00 1.21
SXSL1132 Teledyne-80023; L19184-6 North CV Yard Soil AZ-130, Sample # 5, OL1 1.09E+00 1.00E+00 2.09
SXSL1270 BWXT, 0108056-02 AX-129, 3-3, Soil, CV SE Side 5' From CV, 800’ El., OL1 1.00E+00 1,00
SXSL1281 BWXT, 0108055-01 AX-128, 3-1, Soil, CV Tunnel East 5' From CV, 800’ El, OL1 1.00E+00 1.00
SXSL2649 Teledyne-73220; L18077-2 Anulus Well, A-2, 5 to 10' Depth, OL1 1.00E+00 1.00
SXSL2871 Teledyne-71949; L17838-11 CV Area - East Yard Dirt Pile - Middle, 1/2 Way Up, OL1 1.00E+00 1.00
SXSL2872 Teledyne-71948; L17838-10 CV Area - East Yard Dirt Pile - Bottom (also top center), OL1 1.00E+00 1.00
SXSL3140 BWXT,1030-003-10-01 East CV Yard, Soil Pile @ 6' on West Side (6" Depth), OL1 1.00E+00 1.00
SXSL3142 Teledyne; L20326-3 Soil Pile, CV Yard, Three Feet on East Side, SR-37, OL1 1.00E+00 1.00
SXSL3145 BWXT,1030-003-10-01 East CV Yard, Soil Pile @ 3' on East Side (6" Depth), OL1 1.00E+00 1.00
SXSL3149 Teledyne; L20326-4 Soil Pile, CV Yard, Six Feet on East Side, SR-37, OL1 1.00E+00 1.00
SXSL3153 BWXT,1030-003-10-01 East CV Yard, Soil Pile @ Top (6" Depth), OL1 1.00E+00 1.00
SXSL4142 Teledyne; L22187-2 CV Yard Soil - West Side, AP1-7, OL1 1.00E+00 1.00
SXSL4143 Teledyne; L22187-3 CV Yard Soil - West Side, AP1-7, OL1 1.00E+00 1.00
SXSL4149 Teledyne; L22187-4 CV Yard Soil - West Side, AP1-7, OL1 1.74E-02 | 1.00E+00 1.02
Mean=] 1.949929 | 0.007708 | 0.006416 1 2.96
Sigma=| 1.708 0.010 0.000
Mean % of Total=>] 65,79% 0.26% 0.22% 33.74% | 100.00%

co”%
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Effective DCGL Calculator for Cs-137 (in pCilg)

Table 7

SAMPLE NUMBER(s)=>] CV YARD SOIL & BOULDER SAMPLES

mrem/y Drinking YWater (DVV) Limi

25.0|mrem/y TEDE Limit

Sample Input
(pCig, uCi, % 25 mrem/y TEDE
Isotope of Total, etc.) | % of Total Limits (pCilg)
Am-241 0.000% 9.9
C-14 0.000% 2.0
Co-60 0.0064 0.216% 3.5
4|Cs-137 1.0000 33.738% 6.6
5]Eu-152 0.000% 10.1
6|H-3 1.9499 65.786% 132
7|Ni-63 0.000% 747
8|Pu-238 0.000% 1.8
9|Pu-239 0.000% 1.6
10| Pu-241 0.000% 86
11| Sr-90 0.0077 0.260% 1.2
2.96E+00 100.000%

| SNEC AL | 75% Total Activity Limit DCGLw Administrative Limit
16.98 [pcirg] 1274 |[pciig
|
Cs-137 Limit Cs-137 Administrative Limit
: 5.73 pCilg 4.30 pCilg
W Check for 25 mrem/y
A . allowed pCiig for Value Checked from This Sample
25 mrem/y TEDE ColumnAorB mrem/y TEDE
0.00 000 0.00
0.00 000 0.00
0.04 0.04 0.05
573 5.73 379
0.00 0.00 0.00
11.17 1117 037
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
004 ! 0.04 0.16
16.98 38.03 16.98 4,364 0.312
Maximum Permissible Maximum To Use This Information,
pCilg Permissible pCilg Sample Input Units Must Be In
(25 mremly) (4 mremly)
7
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Table 6

Effective DCGL Calculator for Cs-137 (dpm/100 cm*2)

mremlv TEDE Limit

Gross Activity DCGLw
44434 dpm/100 cm”2

Gross Activity Administrative Limit
33325 dpm/100 cmA2

Cs-137 Limit Cs-137 Administrative Limit
SAMPLENO(s)=> [cv vard Soil & Boulder Samples - Decay 1-15-04 26445  |dpm/100 cm”2 19834 |dpm/100 cm*2
| SNEC AL | 75% |
Sample Input Individual Limits Allowed dpm/100 Beta dpm/100 Alpha dpm/100
Isotope (pCi/g, uCi, etc.) % of Total (dpm/100 cmA2) cm?2 mrem/y TEDE cmA2 cmA2
1]Am-241 0.000% 27 0.00 0.00 N/IA 0.00 Am-241
0.000% 3,700,000 0.00 0.00 0.00 N/IA C-14
&25?03 0.443% 7,100 196.87 0.69 196.87 ' N/A Co-60
8.40E-01 515 28,000 | 26444.70 23.61 4. NIA [Cs-137
0.000% 13,000 0.00 0.00 0.00 N/A Eu-152
5.57E-01 39.500%| 120,000,000 17551.46 0.00 Not Detectable N/A H-3
0.000% 1,800,000 0.00 0.00 Not Detectable N/A Ni-63
8|Pu-238 0.000% 30 0.00 0.00 N/A 0.00 Pu-238
9|Pu-239 0.000% 28 0.00 0.00 N/A 0.00 Pu-239
10|Pu-241 0.000% 880 0.00 0.00 Not Detectable N/A Pu-241
11{Sr-90 7.64E-03 0.542% 8,700 240.75 0.69 240.75 N/A Sr-90
100.000% 44434 25.0 26882 0
Maximum
Permissible
dpm/100 cmA2
6
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Survey Unit Inspection Chack Sheet

Exhiblt 1 (‘."\_?&",pr__ry ~3
a — ‘ .-:_l

5 I SECTION 1Y BURVEY UNIT INSPECTION DESCRIPTION -

R

CV - Southside of CV — Steel Liner, solid concrete
structures, concrete block wall, open land areas

Survey Unit # | O3 ng\\/aszz CV4- | suvey Unit Location

Date 5/10/04 Time 1100 | Inspection Team Memburs D. Sarge/D. Black

LN e . s tes fe T e, Ty S
whrehw Lo SECTION 2 SURVEY UNIT INSPECTION SCOPE - - -

Inspeclion Requirements (Check the appropriate Yes/No answer.) Yes | No | N/A

1. Have sufficlent surveys (i ¢, post remediation, characterization, etc ) been obtalned for the survey unit? X
2. Dothe surveys (from Quastion 1) demonstrate that the survey unit will most likely pass the FS5S7 X
3. Isthe physical work {1.¢., Temediation & housekeeping) In of dround the yurvay unt comglete? X

4. Have all lools, non-permanent equipment, and material not needed to perform the FSS been removed? X
5. Arethe survey surfaces relatively free of loose debris (1 €., dirt, concrete dust, metal fllings, etc.)? X
8. Arethe survey surfaces refatively free of iquids ().e., wuter, moisture, off, ¢tc )? X

7. Arethe survey surfaces free of all palnt, which has the peotential to thield radlation? X

8. Have the Surface Maasurement Test Ataas (EMTA) been sstablished? (Refer to Exhiblt 2 lor instructions.) X

9. Mave the Surface Measurement Test Araas (SMTA) data been collectea? (Rafer to Exhibrt 2 tor Instructions ) X

10. Are the sutvey sulfaces easlly accecsible? (Ne scatiolding, high reach, elc. Is needad ta pedfsrm the FSS) X
11. {3 hghting adequate to parfcrm the FSS? X

12. s the area industirially safe to perform the F§S7 (Evaluate potential fall & tnp hazards, confined spaces, etc.) X
13. Have photographs bean taken showing the ovarall condition of tha area? X

14 Have sl unsalicfactory condtions been sesolved? X

NOTE: I « “No” answat is oblained above, the In3pector should Iminedlately cuirect the problem or iniete corrective uctions through the
responslible site department, 88 applicable. Documaent actlans taken and/or ustificeltons in tha "Comments® section below  Attach additional
sheata us necessary.

Comments:
Response to Question 4 - misceliunsous wood (bamcading), extension cords, buckets need to be
removed/repositioned prior lo establishing PRI controls.

Response to Question 5 — Caked-on mud/sediment on seclions of cinderblock wall must be removed prior 10
FSS. Additionally, sediment needs (o be removed from thie structural bracing welded on the shell an the far east
S|DE priorto FSS.

Respoase to Question 10— Personne! access to some areas of these survey units will require assistance. Salely
systems, i.e. full body hamessing/lanyards may need to be worn when traversing some areas. Another option
could be the utilization of a High Reach (o gain access.

Respanse to Question 12 — There are numerous regions throughout these survey units which pose fall/slip
hazards to personnel while performing required surveys. As stated in response to question 10 (above), the
utilization of a High Reach is an oplion that would minimize these hazards.

S )
Survey Unit Inspector (prinUsign) | David Sarge / [@"i\// Date 611104

Survey Designer (prinsign) (Lé?f;‘r% RosEn /:% E‘D)W Date | ¢ /z Jo¥

18 39vd
NODAYY ALITIOWS O3NS LTEZGE9P I 2688 bpaaz/8a/9q

[

11_
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EXHIBIT3
Surface Measurement Teat Area (SMTA) Data Shest

A e e SECTION 1 + DESCRIPTION , L

SMTA Number | SMTA-MA8-2-1 | Survey Unit Number | " MA8-2

SMTA Location | CV Shell - Southwest corner (upprox. 795° el)

Suwey Unn lnspectﬂ D. Sarge/ 1 Date I 6/1/04 I Tnmew 1115
R ."SECTION2 - CALIPER INFORMATION & PERSONNEL INVOLVED ~ © ~ = - -~
Cahper Manufacturerl Mitotoyo Caliper Modei Numbed CD-6" CS

Caliper Serial Number l 783893 LCalibration Due Date (as applicable) N/A

Rad Con Technician | D. Sarge / Ké/ , Date | e1/04 ! Time | 1115
SUNay Unilt Inspector Approvul l D. Sargel W [ Date 811104
SETR e SECTlONS W\EASUREMENT RESULTS" ) B

SMTA Grd Map & Measuremem Results in Units of mm

(Insert Results in White Blocks Below) Comments

SRR By AT I B TR U REETH »  SMTA readings were teken on steel plate
wa | 190 | 26 | 100 | 106 | 22 welded to steel liner.
L 200 IR B - kit I Teag e 2 * A gap exists between two plates within this
oo § oo | oo | ao ] oo | oo (20.7,20.3 500 22.7 mm) 5 s {0 another
T i .::f':ff -._,.=='...,1'.:.-'. s T gap located above this gap.
00 00 00 0.0 0o 00
SR g :‘10‘ SRtz 0 as ) M.
o0 | o0 207 | oo ] 00
S g ey 2 g e
195 203 212 212 02
N ENS RS TIEIN PR RS INNF TR B VO
33 as 27 30 a7 a1

Average Measurement - 8 45 mm

1

Adudional Measurements Required

<8 39vd NOJQvy ALIIOYS J3NS LTEZSESPIY {51808 b00Z/BAG/90
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EXHIBIT3

Eurface Measurement Test Area (SMTA) Data Sheet

[ . ..

+~8ECTION 1 - DESCRIPTION

ST Jak

SMTA Number

MAS-2 Structure #1

| survey unit Number | . MAB-12

SMTA Location | CV — Southside of CV -~ Solld Concrete Structure #1

Survey Uni lnspec(or1 D. Sarge [oae | 604 [ Time | 1100
evi e e SECTION'2 - GALIPER INFORMATION 8 PERSONNEL INVOLVED . " " " """ "'
Cahper Manufadurer I l Caliper Model Numberj

Caliper Serial Number ] [ Calibration Due Date (as applicable) N/A

Rad Con Technician rD. Sarge [ Date [ 06/08/04 Tiﬂﬂ 1100
Survey Unit lnspector Approva! D. Same / 6/08/04

Lo it Nt ee
ot T AR
s WO el S SN

+SECT ION 3 MEASUREMENT RESULTS

rDate

SMTA Gnd Map & Measurement Results in Units of mm
(lnseﬂ Resuus in White Blocks Below)

comments

surtace roughness/recesses.

1.0~

| RANN i i;:T.;u B DR LIEN IS LI
RRE TN DN 1 TR0 BN I CHNE DR D

R B Ol K e
T TN R LEe RS IEPTEE YRR BT
e bl L Sees R TRy REXTI BN LR BT B

Average Measurement — mm

Using a tape measure, eight depth measurements
were obtalned with the aid of a Ludlum 43-88
detector 10 simulate actual measurement depth,

The readings were obtained throughout the surface
of the concrate structure in areas demonstrating

The average of these readings was calculated to be

Additionat Measurements Required

g 39vd

HOodvd

ATTACHMENT L{ - 3
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EXHIBIT3
Surtace Measuremant Tast Area (SMTA) Data Sheet

it e, LT s vl T BECTION 1« DESCRIPTION IR P | A
SMTA Number MAB-2 Structure #2 1 Survey Unit Number l : MAB-12
SMTA Location | CV — Southside of CV - Sulid Concruly Stiuctute #2
Suwcy Um\ |nspector [ D. Same Dale [ 6/8/04 [ Time { 1100
eei e i -« SEGYION;2 = CALIRERINFORMATION & PERSONNEL INVOLVED o
Cahper Manufadurer I | Calipsr Model Numberi
Caliper Serial Number I [ Calibration Due Date (as applicable) N/A
Rad Con Technician rD. Sarge I Date I 08/08/04 Time [ 1110
Survey Unit lnspectorApproval [D Sarge / [ Date €/08/04
iz bt Ao nd s o .+ SECTION 3 - MEASUREMENT. RESULTS et oo

SMTA Grid Map & Measuremem Results in Units of mm
(Insert Resuits in White Blocks Below)

A rarery P s

AR P I 13 N P T I DO TN i Using a tape measure, ten depth measurements
” e 1 T v were oblained with the ald of a Ludlum 43-88
detector to simulate actual measurement depth.

comments

ERETI BT O B R B |

R ARG . N : ' The readings werte obtained throughout the surface
of the concrete structure in areas demonstrating

REeess) e U BRI R TR surface roughness/recesses.

The average of these readings was calculated o be
T g n 1.2°.

. _"1'8 ‘_':.‘ .zz 2 ¥ 34
o R e sl RRRTRe: BECRE BT BETR
I S BIKPIEY DRI REN ENE TOP0 KT I BRI RRS

Average Measuremsnt — mm

Additional Measurements Required

ATTACHMENT Y "!
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EXHIBIT3
Burface Measurement Test Area (SMTA) Data Shee!

I LI -.BECTION 1 -DESCRIPTION . =~ . - g ek
SMTA Number MAB-2 Structure #3 Survey Unit Number | T MAB)
SMTA Location | CV — Southside of CV — Solid Concrete Structure #3
Survey Unk mspector[ D. Sarge Joate | 6804 | Time| 1100
i2n s BECTION 2 ~ CALIPER INFORMATION & PERSONNEL INVOLVED | = 777" 77 <~
CsllperManufacturar I Caliper Model Number
Caliper Serial Number ] [ Calibration Due Date (as applicable) N/A
Rad Con Technician | D. Sarge | Date | 060804 | Time | 1115
Survey Unit lnspector Approval ]D Sarge / l Date 6/08/04
N - L P . SECTION 3 - MEASUREMENT RESULTS T
(Wks) ofmm
T 59 A n—i‘ RN D ST Using a tapa measure, eight depth measurements

were obtained with the aid of a Ludlum 43-68
detector to simulate actual measurement depth.

gl e 20 Y Tae
i AR AN AU R The readings were obtained throughout the surface
of the concrele structure in areas demonstrating

surface roughness/recesses.

:3:",4 1 '-’ :" 15 ~P !1~ eyt °".:33
The average of these readings was calculated to be
47 ’f;;’:'ZT.‘K‘ILv‘W H BE B BETE 1.2

TR BECTR EErT I, SRE I IS IR

o«
L]
B
£
-
N
b

Average Measurement — mm

Additional Measurements Required

attacHent_ Y. g
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EXHIBITI

Surface Measurement Test Aran (SMTA) Data Sheet

L X DT B .
el

SIWI LTt o s ' BECTION 1 - DESCRIPTION

.t"ﬂum‘-' :

SMTA Number MA8 2 Slructure #4

] Survey Unit Number I

MAB-12

SMTA Location | CV — Southside of CV - Solid Concrele Structure #4

Suwcy Uml lnspeclorl D. Sarge

SR

J Time | 1100

SEC’T lON 2 CALIPER INFORMATION &PERSONNEL INVOLVED

(Insert Results in White Blocks Below)

Caliper ManufacturL[ Caliper Model Number l
Caliper Serial Number l Calibration Due Date (as applicable) N/A
Rad Con Technician | D. Sarge | Date [ 060804 | Time | 1120
Survey Unit Inspector Approval [ D Sarge !/ [ Date 6/08/04
TERA S R TR Ry . 'SECTION 3 - MEASUREMENT RESULTS :
SMTA Gnd Map & Measurement Resuits in Units of mm Comments

TS NEEas el RN BRI T
LA e f s
EERE BT T RN G
e ST RATYS e mr: v
T s DRt E ERE R BB R R L
. . - Jb‘* " Pl .
PR AR RSP REN Eetht RN B TRUN BAN LI B A

Average Measurement — mm

surface roughness/recesses.

14°

Using a tape measure, eight depth measurements
were oblained with the ald of a Ludium 43-68
detector to simulate actual measurement depth.

The readings were obtained throughout the surface
of the concrele structure in areas demonstrating

The average of these readings was calculated to be

Additional Measurements Required

ATTACHMENT. "{ - G
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EXHIBIT3
Surface Maasurement Test Area (SMTA) Data Shest

ATt v e 2 BECTION 4~ DESCRIPTION

SMTA Number MAB-2 Structure #5 | Survey Unit Number | T MAS8-2
SMTA Location { CV -~ Southside of CV — Solid Coricrete Stiucture #5
Survey Uni nspecior ‘ D. Sarge | [oate [ 604 | time [ 1100
L, ' SECTION2 - CALIPER INFORMATION 8 PERSONNEL INVOLVED SRR
Callper Manu!aciurerL J Caliper Model Number ]
Caliper Serial Numberi ] Calibration Due Date (as applicable) N/A
Rad Con Technician | D. Sarge | Date | 060804 | Time | 1130
Survey Unn lnspector Approval l D. Sarge / Date 6/08/04
o 0 B e, s i oo DECTION.3 - MEASUREMENT RESULTS . /v 77 0 7070
SMTA Grid Map & Measurement Results in Units of mm Comments
(Insert Resulls In White Blocks Below)
oL e N X as ) 260 ] 8] | Using atape measure, six depth measurcments
DA (R N ” ' were ohtained with the aid of 2 Ludium 43-88

detector to simulate actusl measurement depth.

S AN 3;".,’;,','}"_": ! Ay a0 WL R . )
TE T et AR GRS B N The readings were obtained throughout the surface
o of the concrete structure in areas demonstrating
‘:"ﬂ.'s::-—n -A::.*." - R ‘.18 Y B3 2:1 I Y N | .':3:-'- K surtace rOUghﬂQSSII'BCCSSeS.
The average of these readings was calculated to be
lIr ‘:,:'y." - r'0~ ENETIRE SRS PR DS Bl DOEE VRN 137
LR Bl L LR PR 74 gyl cae 38

Average Measurement — mm

Adaittonal Measurements Requlied

ATTACHMENT_ __'f’___;__.q/__
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Efficiency Fraction

1.0

o
to)

o
o

o
-

0.2

C e =2
Pz

Data Display

Data: Datai_Loss

....................... Model: ExpDectay1

Chir2=0.00018

\\. y0 0.03536

\\‘ x0 0 +0
__________________ N B Y 1.00693
‘m 11 1.61706

20.02118

+0.01809
+0.07558

i
1.0 15

M i

T
2.0 25

Inches from 150 cm’ Source
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MicroShigld v5.05 (5.05-00121)

(:5PU Nuclear
Page 1 File Ref:
DOS File : SOILC.MS5 Date:
Run Date: May 25, 2004 By:
Run Time: 9:28:26 AM Checked:
Duration : 00:00:01
Case Title: Soil .

Description: Soil Density 1.7 glcc, 6" Cylinder @ 5" from Surface
; Geometry: 8 - Cylinder Volume - End Shields

Source Dimensions

Height 15.24 cm 6.0in
Radius 28.21 cm 11.1in
Dose Points

X Y Z
#1 Ocm 2794 cm Ocm
0.0in 11.0in 0.0in
Shields
Shield Name Dimension Material Density
Source 3.81e+04 cm® Concrete 1.7
Air Gap : Air 0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCilem? Ba/cm?®
Ba-137m 6.1275e-008 2.2672e+003 1.6082e-006 5.9503e-002
Cs-137 6.4772e-008 2.3966e+003 1.7000e-006  6.2900e-002
Buildup
The material reference is : Source
Integration Parameters
Radial 40
Circumferential 40
Y Direction (axial) 40
Resuits
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 4.694e+01 6.799e-06 8.229e-06 5.663e-08 6.854e-08
0.0322 8.660e+01 1.307e-05 1.592e-05 1.052e-07 1.281e-07
0.0364 3.151e+01 7.243e-06 9.460e-06 4.115e-08 5.375e-08
0.6616 2.040e+03 6.302e-02 1.133e-01 - 1.222e-04 2.197e-04
TOTALS: 2.205e+03 6.305e-02 1.133e-01 1.224e-04 2.199e-04

ATTACHMENT 6 .




Nal Scan MDC Calculation- CV Soil.mcd

Nal Scan MDC Calculation

b := 100 p =05 HS 4:=5642 SR :=25 d:138

Conv := 208.705 MS gytput = 2197107

HS 4
<K = 2.257 Observation Interval (seconds)

HS 4
O; =—— Observation Interval (seconds)
(b-O i) SR
bj:=
60

60
MDCR ; := (de_;>—

Oj
l\/IDCRi = 71.155 net counts per minute

MDCR ;
MDCR gyrveyor = -7
Jp
MDCR surveyor = 100.629 net counts per minute
MDCR
MDER := surveyor
Conv
MDER = 0.482 pR/h
MDER
MDC scan =
3
MS gytpyt'1'10
MDC (.o = 2.195 pCi/g
61812004 40f 5
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Nal Scan MDC Calculation- CV Soil.mcd

Nal Scan MDC Calculation

b := 200 p:=05 HS y=5642 SR:=25 d:=138

Conv := 208.705 MS gyput = 2197107

HS 4
<K =2.257 Observation Interval (seconds)

HS 4

O;:= <R Observation Interval (seconds)

MDCR ; = 100.629 net counts per minute

MDCR ;

MDCR gyrveyor = —F—
I
MDCR surveyor = 142.311 net counts per minute
MDCR
MDER :- surveyor
Conv
MDER = 0.682 1R/h
MDER
MDC scan =

3
MS gutput'1'10

MDC ¢, =3.104  pCilg

of
orerz00s ATTACHMENT 6 - 3 fore




Nal Scan MDC Calcutation- CV Soil.mcd

Nal Scan MDC Calculation

b := 300 p:=05 HS y:=5642 SR:=25 d:=138

Conv := 208.705 MS outpu

HS
_§1-{E = 2.257 Observation Interval (seconds)

HS 4

MDCRi = 123.245 net counts per minute

MDCR ;

MDCR gyrveyor = —F—
I

MDCR surveyor = 174.295 net counts nér minute
MDER - MDCR surveyor
Conv
MDER = 0.835
MDER
MDC scan =

3
MS output'l'm

¢ = 2.197-107¢

O; :=—— Observation Interval (seconds)
" SR

tR/h

MDC g, =3801 pCilg -

6/8/2004

arraciment._ 6 . %

40of §




Nal Scan MDC Calculation- CV Soil.mcd

Nal Scan MDC Calculation

b := 400 p:=05 HS 4:=5642 SR:=25 d:=138

Conv := 208.705 MS gytput = 2:197-10°¢

HS
-ﬁq = 2.257 Observation Interval (seconds)

HS 4
O i=——— Observation Interval (seconds)
(b-0;) SR
b=
60
60
MDCR ; := (djg:)
i
MDCRi = 142.311 net counts per minute
MDCR ;
MDCR surveyor = T~
b
MDCR surveyor = 201.258 net counts per minute

MDCR
MDER := surveyor
Conv
MDER = 0964  pR/h

MDER

MDC ¢.ap, = 3

MS qupyt-1°10

MDC g = 4389 pCilg
61812004 ATTACHMENT G - 5 4of 5




Nai Scan MDC Calculation- CV Sol.mcd

where:
b = background in counts per minute

b; = background counts in observation interval .

Conv = Nal manufacturers reported response to energy of contaminant (cpm/uR/h)
d = index of sensitivity (Table 6.5 MARSSIM), 1.38 = 95% of correct detection's, 60% false positives

HS, = hot spot diameter (in centimeters)

MDC,_,, = Minimum Detectable Concentration for scanning (pCi/g)
MDCR; = Minimum Detectable Count Rate (ncpm)

MDCR;,yeyor = MDCR, corrected by human performance factor (ncpm)

MDER = Minimum Detectable Exposure Rate (uR/h)

MSoupue = MicroShield output exposure rate for 1 pCi/g of contaminant (mR/h)
" O, = obervation Interval (seconds)

p = human performance factor

SR = scan rate in centimeters per second

61812004
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Page

DOS File : SURFC.MS5
Run Date: May 25, 2004
Run Time: 5:58:36 PM
Duration : 00:00:00

Energy
MeV

0.0318
0.0322
0.0364
0.6616

TOTALS:

MicroShield v5.05 (5.05-00121)
GPU Nuclear
File Ref:

Date:

By:

Checked:

Case Title: Concrete Surface
Description: 12" Diameter Model
Geometry: 3 - Disk

Source Dimensions

Radius 15.24 cm 6.0in
Dose Points

X Y Z
#1 7.62 cm Ocm Ocm
3.0in 0.0in 0.0in

Shields

Shield Name Material Density
Air Gap . Air 0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCilcm? Ba/cm?
Ba-137m  6.9026e-010 , 2.5540e+001 9.4600e-007 3.5002e-002
Cs-137 7.2966e-010 2.6997e+001 1.0000e-006 3.7000e-002
Buildup
The material reference is : Air Gap
Integration Parameters
Radial 40
Circumferential 40
Results
Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
photons/sec MeV/cm?/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
5.287e-01 9.237e-06 9.286e-06 7.694e-08 7.735e-08
9.755e-01 1.725e-05 1.734e-05 1.388e-07 1.395e-07
3.550e-01 7.100e-06 7.137e-06 4.034e-08 4.055e-08
2.298e+01 8.375e-03 8.383e-03 1.624e-05 1.625e-05
2.484e+01 8.409e-03 8.417e-03 1.649e-05 1.651e-05
ATTACHMENT é - ?’



Nal Scan MDC Calculation - Surface

Nal Scan MDC Calculation - Surface Deposition
b := 200 p =05 HS d = 30.48 SR :=3.048 d :=1.38

Conv := 208705 MS g5y = 1.625:10°° 0;:= HSq
SR
O;=10 Observation Interval (seconds)
(b0j)
bj:=
60
60
MDCR; = (de_l)——
i
MDCR ; = 47.805 net counts per minute
MDCR ;
MDCR gyrveyor = —F—
Jo
MDCR surveyor = 67.606 net counts per minute
MDER := MDCR Surveyor
Conv

MDER = 0324  pR/h

MDER

MDC scan =
3
MS gutput’1'10

MDC g.ap, = 19934 pCi/cm?

MDC ¢q,°222 = 4425.389 dpm/100 cm?

61812004

atrackuenr. 6 - &
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Nal Scan MDC Calculation - Surface

where:

b = background in counts per minute

b; = background counts in observation interval

Conv = Nal manufacturers or calibration information reported response to energy of contaminant (cpm/uR/h)

d = index of sensitivity (Table 6.5 MARSSIM), 1.38 = 95% of correct detection's, 60% false positives

HS,; = hot spot diameter (in centimeters)

MDC,_,,, = Minimum Detectable Concentration for scanning (pCifcm?)
MDCR; = Minimum Detectable Count Rate (ncpm)

MDCR;yryeyor = MDCR; corrected by human performance factor (ncpm)
MDER = Minimum Detectable Exposure Rate (uR/h)

MS = MicroShield output exposure rate for 1 pCi/fcm? of contaminant (mR/h)

output

O, = obervation Interval (seconds)

p = human performance factor

SR = scan rate in centimeters per second

6182004
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MicroShield v5.05 (5.05-00121)

GPU Nuclear
Page 1 File Ref:
DOS File : SLABP.MS5 Date:
Run Date: May 25, 2004 By:
Run Time: 6:03:50 PM Checked:

Duration : 00:00;02

Case Title: Concrete Slab .
Description: 12" Diameter by 1" Deep - Cs-137 @ 1 pCilg
Geometry: 8 - Cylinder Volume - End Shields

Y

Source Dimensions

Height 2.54 cm 1.0in
Radius 15.24 cm 6.0 in
Dose Points
X Y z
#1 0cm 10.16 cm 0cm
0.0in 4.0in 0.0in
Shields
Shield Name Dimension Material Density
Source 113.097'in®> Concrete 2.35
Air Gap Air 0.00122
Source Input
Grouping Method : Actual Photon Energies
Nuclide curies - becquerels uCilcm® Ba/cm?
Ba-137m 4.1201e-009 1.5245e+002  2.2231e-006  8.2255e-002
Cs-137 4.3553e-009 1.6115e+002 - 2.3500e-006  8.6950e-002
Buildup
The material reference is : Source
Integration Parameters
Radial 60
Circumferential 60
Y Direction (axial) 60
Results
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm¥sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 3.156e+00 6.355e-06 7.682e-06 5.293e-08 6.399e-08
0.0322 5.823e+00 1.222e-05 1.486e-05 9.832e-08 1.196e-07
0.0364 2.119e+00 6.726e-06 8.749e-06 3.821e-08 4.971e-08
0.6616 1.372e+02 3.200e-02 4.053e-02 6.204e-05 7.858e-05
TOTALS: 1.483e+02 3.203e-02 4.057¢e-02 6.223e-05 7.881e-05

ATTACHMENT &
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Nal Scan MDC Calculation - Concrete3.mcd

Nal Scan MDC Calculation - Concrete VVolume

bi=200 p:=05 HS,:=3048 SR"=3.048 d:=138

Conv := 208.705 MS gytput = 7.858 10°°
HS 4
<K =10 Observation Interval (seconds)

HS 4
O :=—— Observation Interval (seconds)
(b0) 5
b;:=
60
60

MDCR ; := (d- bi)'—

Oj
MDCR ; = 47.805 net counts per minute

MDCR ;
MDCR gyrveyor = —F—

Jp
IvIDCRSurveyor = 67.606 net counts per minute
MDER := MDCR surveyor
Conv

MDER = 0324  pR/h

MDER
3
MS ytput1°10

MDC scan =

MDC ¢ g = 4122 pCilg

. f
S/2572004 arracHuent_ b . 1/ 4of 5




Naf Scan MDC Calculation - Concrete3.mcd

where:
b = background in counts per minute

b, = background counts in observation interval .

Conv = Nal manufacturers reported response to energy of contaminant (cpm/uR/h)

d = index of sensitivity (Table 6.5 MARSSIM), 1.38 = 95% of correct detection's, 60% false positives
HS, = hot spot diameler (in centimeters)

MDC,.,,, = Minimum Detectable Concentration for scanning (pCi/g)

MDCR, = Minimum Detectable Count Rate (ncpm)

MDCR, . rveyor = MDCR, corrected by human performance factor (ncpm)

MDER = Minimum Detectable Exposure Rate (uR/h)

MSouipus = MicroShield output exposure rate for 1 pCi/g of contaminant (mR/h)
O, = obervation Interval (seconds)

p = human performance factor

SR = scan rate in centimeters per second

52512004
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OBk,
wSite Report

Site Summary

Site Name: SOUTH CV SOIL AREA
Planner(s): BHB

Contaminant Summary

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

Screening
Contaminant Type DCGLw Value Used? Area (m?) Area Factor
Cs-137 Surface Soil 4.30 No 10,000 1
1 1
COMPASS v1.0.0 6/9/2004 Page 1
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(o
. Surface Soil Survey Plan

Survey Plan Summary

Site: SOUTH CV SOIL AREA
Planner(s): BHB

Survey Unit Name: South CV Yard Area

Comments:

Area (m3): 395 Classification: 1
Selected Test: WRS Estimated Sigma (pCi/g): 0.39
DCGL (pCilg): 4.30 Sample Size (N/2): 14
LBGR (pCi/g): 3.7 Estimated Conc. (pCi/g): | -0.1
Alpha: 0.050 Estimated Power: 1
Beta: 0.100 EMC Sample Size (N): 14
Scanning Instrumentation: 2" x 2" Nal W Detector

Prospective Power Curve

- I N
g ool A
= 3 t
& vy n|
= et | 1
> 2
< ¥
T 8-6 X
Z o4
] il
= L] \
s | t
£ 834 !
£ X ?l
g 82
5 1 )
2 — —
=~ P | i N
-1 0 1 2 3 4 5
Soil Concentration (pCifg), not including background
-~ Power e DCGEL == wm Estimated Power
weusma | BGR m  1-beta
COMPASS v1.0.0 6912004 Page 1
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oMy
‘ Surface Soil Survey Plan

Contaminant Summary .
DCGLw Inferred Modified DCGLw Scan MDC
Contaminant {pCl/g) Contaminant Ratio {pCiig) (pCl/g)
Cs-137 4.30 N/A N/A N/A 4.1
Survey Unit Estimate Reference Area Estimate
(Mean % 1-Sigma) (Mean % 1-Sigma)
Contaminant (pCl/g) {pCl/g)
Cs-137 0.183+0.108 0.28 £ 0.39
COMPASS v1.0.0 6/9/2004 Page 2
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VY COMPASS - DOO Wizard for Susface Soll Assessment vl Riie s sy G

BN A RS R e s
{guanyig
5,-'\ », ,!4

3 X%

Elevated Measurement Comparison (EMC)

"Enterina description far the scanning instrumantation usad. Then entar a scan MOC foreach
- measured contaminant Click the CALCULATE button to view the integrated survey design
 results. All entered and calculated scan MDC and DCGL units are in pCi/g.

Ty

PR
;"‘: -

p R Scanning Instrumentation Description: [2' x 2" Nal W Detector

i ' Enter Scan MDC ———————
Contaminant | SeanMDC | \%
Cs-137 41

<. NUREG-1507
Scan MOC: | 5 V? ——
T

CALCULATE

- Statistical Desi | Hot Spot Dogi
Nz [ 4 Actiel ScanMDC: | 41
Bounded Area (m9: | 262 AreaFoctor. | NA

Area Factor. | 1 Bounded Araa (m?): | N/A
. DCGlw: | 430 PostEMCN2: | 14
Scan MDC Required: [ NA '-x T

.
.':@I
.
, e

PRYRT

Noaddtionalzamplezaereéiredbemeﬂnadual
scan MDC &s less than the DCGLw.

F Enable Training
vi00

PRI R AL SR
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Site Report

Site Summary

Site Name: South CV Yard Concrete & Steel A
Planner(s): BHB

Contaminant Summary

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

Screening
Contaminant Type DCGLw Value Used? Area (m?) Area Factor
Gross Activity Building Surface 33,325 No 36 1
25 1.2
16 1.5
9 2
4 34
1 10.1
0.25 10.1
BHs
L / oy
COMPASS v1.0.0 6/10/2004 Page 1
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Building Surface Survey Plan

Survey Plan Summary

Site: South CV Yard Concrete & Steel A
Planner(s): BHB

Survey Unit Name: South CV Yard Misc. Concrete

Comments: Concrete Foundation Remnants

Area (m?): 13 Classification: 1
Selected Test: WRS Estimated Sigma (cpm): 50.9
DCGL (cpm): 2,519 Sample Size (N/2): 8
LBGR (cpm): 2,375 Estimated Conc. (cpm): 157
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100 EMC Sample Size (N): 8

Prospective Power Curve

-

w
f 09 : %

:E- 08 |
=~ 0.7 +—1
D, 2
o 0.6 L
50T
2,05 —4
= 1
= 04 1
=

-g 03 '
& 02 1
'y |
o 1
g 0.1 ‘
-3 0 | |

0 500 1000 1500 2000 2500 3000
Net Beta (cpm)
Power o DCGL wme wm Estimated Power
e | BGR m i-beta
COMPASS v1.0.0 6/10/2004 Page 1
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Il
@ Building Surface Survey Plan

Contaminant Summary o .
DCGLw
Contaminant e (dpm/100 cm?)
Gross Activity 33,325

Beta Instrumentation Summary

Gross Beta DCGLw (dpm/100 cm?); 33,325

Total Efficiency: 0.06

Gross Beta DCGLw (cpm): 2,519

ID Type Mode Area (cm?)

20 GFPC Beta 126
Contaminant Energy® Fraction? Inst. Eff, Surf. Eff. Total Eff.
Gross Activity 187.87 1.0000 048 0.13 0.0624

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

Gross Survey Unit Mean (cpm). 463 £ 51 (1-sigma)
Count Time (min): 1

: Number of Average Standard MDC
Material BKG Counts {cpm) Deviation (cpm)  (dpm/100 cm?)
Concrete 31 306 34.5 1,116
COMPASS v1.0.0 6/10/2004 Page 2
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'y Elevated Measurement Comparison (EMC) for Beta

_J}]  Followthe order of eachtab belowta perform the EMC.

R .'I ' p § 2
I 1) Enter Scanning Instrument Elﬁdencies( 2) Enter Scan MDC Parameters T 3) View EMC Results

] . . )

o Scan MDC Required per Contaminant
N Contaminant | bDcGw* | AreaFector | Scan MDCRequired* |

- Gross Activity 33,325 8.76 291,927

- a

\,“'” ) | tistica si Hot Spot Design Q

e’

. N2 [ 8 Actuel ScanMDC* [ 2.204

~. BoundedArea(m?): | 16 Area Factor: N/A

~ AreaFactor. | 676 Bounded Area(m?): [ N/A

s DCGLw* l 33325 Post-EMC N/2: l 8
, ! Scan MDC Required*; l 291,927 COMPASS -+ -~ o i b il

. - . {| = dpm/100 cm? T No additional samples are required because the actual

Lo Q scan MDC is less than the DCGLw for each

- ] contaminant.

: J .! I I " ¥ Eneble Training oK)

v1.00
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‘ Building Surface Survey Plan

Survey Plan Summary

Site: South CV Yard Concrete & Steel A

Planner(s): BHB

Survey Unit Name:

External CV Steel on South Side

Comments:
Area (m?): 7 Classification: 1
Selected Test: WRS Estimated Sigma (cpm): 93.9
DCGL (cpm): 5,879 Sample Size (N/2): 8
LBGR (cpm): 5,600 Estimated Conc. (cpm): 290
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100 EMC Sample Size (N): 8
Prospective Power Curve’

7z ‘T ]

5 I

E 09 : L

= 08 1

=07 +—1

1y i

c 06

=

“ 05 1+—1

.El

= 04

N =4

£ | |

-g 03 }

|

% 02 —

g 0.1 i

I I

(] 1000 2000 3000 4000 5000 £000
Net Beta (cpm)
Power — DCGL == wa Estimated Power
smmmm | BGR m 1-beta
COMPASS v1.0.0 6/10/2004 T Page 1

e A




"
uow o

Contaminant Summary

@9 | Building Surface Survey Plan

DCGLw
Contaminant {dpm/100 cm?)
Gross Activity 33,325
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): 33,325
Tota! Efficiency: 0.14
Gross Beta DCGLw (cpm): 5,879
1D Type Mode Area (cm?)
20 GFPC Beta 126
Contaminant Energy’ Fraction? Inst. Eff. Surf. Eff. Total Eff.
Gross Activity 187.87 1.0000 0.48 0.30 0.1423
* Average beta energy (keV) [N/A indicates alpha emission]
2 Activity fraction
Gross Survey Unit Mean (cpm): 501 + 94 (1-sigma)
Count Time (min): 1
Number of Average Standard MDC
Materlal BKG Counts {cpm) Deviation (cpm)  (dpm/100 cm?)
Steel 37 2109 17.7 400
COMPASS v1.0.0 6/10/2004 T Page 2
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Elevated Measurement Comparison (EMC) for Beta

Follow the order of each 1ab below to perform the EMC.

i1 (
[]
-

_." 1) Enter Scanning Instrument Efﬁciencie{ 2) Enter Scan MDC Parametets l 3) View EMC Results
1
! Scan MDC Required per Contaminant
Al Contaminant | DcGw | AreaFactor | ScanMDCRequired* |
- Gross Activity 33,325 10.10 336,582
¥ ¥
i ) Statistical Design Hot Spot Design
N
ey N72: I 8 Actusl ScanMDC* [ 784
N, Bounded Area (m?): | 9 Area Factor: N/A
. AreaFactor. [ 10.10 Bounded Area (m?): [ N/A
: DCGLw*: l 33.32 Post-EMC Ny2: I 8 ‘
; Scan MDC Required® | 336.5 COMPASS. . < - it T
- : *dpm/100 cm® - No addiional samples are tequired because the actual
o Ly scan MDC is less than the DCGLw for each
. - contaminant.
A __.l J Q@ ‘ l " ¥ Enable Training ok ]
] v100 e
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wauilding Surface Survey Plan

Survey Plan Summary

Site:
Planner(s): BHB

Survey Unit Name:

South CV Yard Concrete & Steel A

External CV Steel on South Side - Class 2

Comments: Upper 12.6 m*2¢ to be Surveyed @ 100% Coverage
Area (m3): 16 Classification: 2
Selected Test: WRS Estimated Sigma (cpm): 93.9
DCGL (cpm): 5,879 Sample Size (N/2): 8
LBGR (cpm): 5,600 Estimated Conc. (cpm): 290
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100
Prospective Power Curve .

7 T l

2 09 | 4

£ i

- 08
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Net Beta (cpm)
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COMPASS v1.0.0 6/10/2004 Page 1
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@ Building Surface Survey Plan

Contaminant Summary

DCGLw
Contaminant {dpm/100 cm?)
Gross Activity 33,325
Beta Instrumentation Summary
Gross Beta DCGLw (dpnm/100 cm?): 33,325
Total Efficiency: 0.14
Gross Beta DCGLw (cpm): 5,879
1D Type Mode Area (cm?)
20 GFPC Beta 126
Contaminant Energy’ Fraction® Inst. Eff. Surt. Eff. Total Eff.
Gross Activity 187.87 1.0000 0.48 0.30 0.1423
1 Average beta energy (keV) [N/A indicates alpha emission]
2 Activity fraction
Gross Survey Unit Mean (cpm): 501 £ 94 (1-sigma)
Count Time (min): 1
Number of Average Standard MDC
Material BKG Counts (cpm) Deviation (cpm)  (dpm/100 cm?)
Stee! 37 210.9 17.7 400
COMPASS v1.0.0 6/10/2004 Page 2
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CV STEEL SHELL-SOUTH

™

Jﬂﬂ

FIXED POINT MEASUREMENT LOCATIONS EAST
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MISC. CV YARD CONCRETE - SOUTH

25"»
Top of structure — Cg’_"\'“
f 4 7||

Nl P 4
N

1 24" | \\ /

L " }i—fh @ @ Pipe section —[

46" —=le— 507 —=

Along top edge

6 7 O O
F{r =" w | B [ |
15"e— 5Q" —»! \ﬁ
Along top edge 8 9 ' 1 O 1 1
2 G T ‘]

— 155" - 50" —»!
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Sample No. pCi/g Grid
SXSL4778 0.3 AX-130
SXSL4779 0.13 AX-130
SXSL4780 0.15 AX-130
SXSL4781 0.3 AX-130
SXS1L4782 0.1 AX-130
SXSL4813 0.08 AX-128
SXSL4814 0.2 AX-128
SXOT48156 0.08 AX-128
SXS1L4816 0.17 AX-128 |
SXSL4827 0.1 AX-128
SXSL4828 0.4 AX-129
SXSL4829 0.08 AX-129
SXSL4830 0.1 AX-129
SXSL4838 0.35 AX-129
SXOT4890 0.3 AX-128
SXOT4891 0.25 AX-128
Min = 0.08|::
Max = 0.4
Mean = 0.193] "
Sigma = 0.108{
Median = 0.16 ] i i

ATTACHMENT q
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SOUTH SIDE OF CV - CONCRETE

MAS8-2 126179 B. Horton . FSS-636 BHB
No. Location Date Time Detector Counts Count Time (sec) Mode Designator Shielded Unshielded
36 CVCON FP1S 6/7/2004 15:17 1 299 60 SCL  Shielded m 439
12 CVCON FP1U 6/7/2004 13:15 1 439 60 SCL Unshielded{f 299
35 CVCON FP2S 6/7712004 15:15 1 294 60 SCL  Shielded Lp_ 425
14 CVCON FP2U 6/7/2004 13:18 1 425 60 SCL Unshielded|f 294
34 CVCON FP3S 6/7/2004 15:14 1 311 60 SCL Shielded u% 475
15 CVCON FP3U 6/7/2004 13:28 1 475 60 SCL Unshielded|p 311
33 CVCON FP4S 6/7/2004 15:12 1 348 60 SCL  Shielded |8 539
16 CVCON FP4U 6/7/2004 13:33 1 539 60 SCL Unshielded|p 348
32 CVCON FP5S 6/7/2004 15:11 1 301 60 SCL Shielded _[% 479
17 CVCON FP5U 6/7/2004 13:37 1 479 60 SCL Unshielded|B 301
31 CVCON FP6S 6/7/2004 15:09 1 308 60 SCL Shielded 383
18 CVCON FP6U 6/7/12004 13:40 1 383 60 SCL Unshielded|p 308
30 CVCON FP7S 6/7/2004 15.06 1 306 60 SCL. Shielded 415
19 CVCON FP7U 6/7/2004 13:55 1 415 60 SCL Unshielded|p 306
29 CVCON FP8S 6/7/2004 15.05 1 332 60 SCL  Shielded rp_ 450
20 CVCON FP8U 6/7/2004 13:57 1 450 60 SCL Unshielded| 332
28 CVCON FPSS 6/7/2004 15:03 1 469 60 SCL Shielded |B 569
21 CVCON FPSU 6/7/2004 14.00 1 569 60 SCL Unshielded|f 469
27 CVCON FP10S 6/7/2004 15:02 1 414 60 SCL  Shielded |B| 462
22 CVCON FP10U 6/7/2004 14.04 1 462 60 SCL Unshielded| B 414
24 CVCON FP11S 6/7/2004 14.21 1 383 60 SCL  Shielded |B] 467
23 CVCON FP11U 6/7/2004 14:17 1 467 60 SCL Unshielded|p 383
25 CVCON FP12S 6/7/2004 14:26 1 351 60 SCL  Shielded || 451
26 CVCON FP12U 6/7/2004 14:27 1 451 60 SCL Unshielded|f 351

Minimum =} 2.94E+02| 3.83E+02
Maximum =] 4.69E+02| 5.69E+02
Median = | 3.22E+02| 4.57E+02
Mean =} 3.43E+02| 4.63E+02
Siqma =| 5.43E+01| 5.09E+01
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Williamsburg Concrete Background Measurements

37122N21 Instrument 95348 RLM6220 Time Detector Counts Count Tkne (sec) Mode  Designator FSS-001 BHB
0 BKGND 1/4r2002 8:52 1 7.26E+03 1800 SCL Initat Background
1 Source Check  1/4/2002 9:07 1 1.79E+05 60 SCL Source B
2 BKGND 17412002 10:05 2 4.40E+01 1800 SCL Inital Background @  Concrete CFlcoml = 0 1
14 Source Check  1/4/2002 10:39 2 1.51E+05 60 SCL Source a Shielded Unshlelded
15 CON A1S 1/4/2002 13.00 1 2.78E+02 60 SCL Shielded | B | 2 7aE+O2 - .
16 CON A1U 1/4/2002_13:02 1 3.88E+02 60 SCL Unshielded [ B i 3 885+02
17 CON A2S 1/4r2002 13:20 1 2.39E+02 60 SCL Shielded | B | 2 39E+02
18 CON A2U 17472002 13:21 1 2.22E+02 60 SCL Unshielded | B 5 2 2ze+oz
19 CON A3S 1472002 13:28 1 2.39E+02 60 SCL Shielded * 2 395002 3
20 CON A3U 1/4/2002_ 13:30 1 2.62E+02 60 SCL Unshielded | 8 i 2 625*02
21 CON A4S 1/14/2002 13:36 1 2.45E+02 80 SCL Shielded FL 2 45E+02 e o)
22 CON A4U 1/412002_13:38 1 2.71E+02 60 SCL Unshielded | B 2 71E#02
23 CON ASS 1/4/2002 13:58 1 2.00E+02 60 SCL Shielded | B | 2 OOE+02 o
24 CON ASU 11472002 14:00 1 2.82E+02 60 ScL Unshielded [ 55 2.82E+02
25 CON A6S 1/4/2002 14:03 1 1.84E+02 60 SCL Shielded A 1 ME*OZ x5
26 CON ABU 1/4/2002 14:05 1 3.10E+02 60 SCL Unshielded B ~{ 3.10E+02
27 CON A7S 1/4/2002 14:09 1 1.98E+02 60 SCL Shielded }_E_ 1 985+02 i
28 CON A7U 1/4/2002 14:10 1 3.15E+02 60 SCL Unshielded B =+ 3.15E+02
29 CON A8S 17412002 14:19 1 2.34E+02 60 SCL Shielded | B | 2 34E*02
30 CON A8S 1/4/2002 14:22 1 2.31E+02 60 SCL Shielded | | 2 31E+02 L RS
3 CON A8U 11472002 14:24 1 2.88E+02 60 ScL Unshielded B 5 ) 2.88E+02
32 CON ASS 1/4/2002 14:31 1 2.65E+02 60 SCL Shielded [ 0 | 2 65E+02
3 CON A9U 1/4/2002 14:33 1 2.89E+02 60 SCL Unshielded B .| _2.89E+02
34 CON A10S 1142002 14:42 1 2.46E+02 60 SCL Shielded rL 2.46&402 P
35 CON A10U 11472002 14:43 1 3.16E+02 60 SCL Unshielded B 3.16E+02
36 CON A11S 1742002 15:10 1 1.95E+02 60 SCL Shielded %_L 1 QSE+02
37 CON A11U 11472002 15:12 1 2.94E+02 60 SCL Unshielded B 2.84E+02
38 CON A125 1/4/2002 15:13 1 2.21E+02 60 SCL Shielded FL i
39 CON Af2U 1/4/2002 _15:14 1 2.84E+02 60 SCL Unshlelded [ - ;] 2.84E+02
40 CON A13S 1/4/2002 15:23 1 1.74E402 60 SCL Shielded r_p_ 1 74E+02
41 CON A13U 1/4/2002 _15:24 1 2.94E+02 60 SCL Unshieided B 2.84E+02
42 CON A14S 1/4/2002 15:25 1 1.96E+02 60 SCL Shielded | B | 1 96E*02
43 CON At4U 1/4r2002 15:26 1 3.33E+402 60 SCL Unshielded p 3.33E+02
44 CON A15S 11472002 15:28 1 2.16E402 60 SCL Shielded L% 2 16E+02 7t
45 CON A15U 1/4/2002_15:29 1 3.45E+02 60 SCL Unshielded B ] 3.45E+02
46 CON A16S 1/472002 15:30 1 1.83E+02 60 SCL Shielded _M 1 83E*02
47 CON A16U 1/4/2002 15:31 1 3.13E402 60 SCL Unshielded [ 21| 3.13E402
48 CON A17S 1/4/2002 15:33 1 1.82E+02 60 SCL Shielded _p_1 1 822*02 i
49 CON A17U 11412002 15:34 1 3.22E+02 60 ScL Unshielded B 3.22E+02
50 CON A18S 1/4/2002 15:35 1 1.84E+402 60 SCL Shielded _‘H 1.84E*02
51 CON A18U 1/4/2002_15:36 1 3.24E+02 60 SCL Unshielded i [EREEE 3.24E+02
52 CON A18S 1/4/2002 15:37 1 1.91E+02 60 SCL Shielded | B | 1 91E+02
53 CON A1SU 1/4/2002 15:39 1 3.07E+02 60 SCL Unshielded p ] 3.07E+02
54 CON A20S 1/4/2002 15:40 1 1.94E+02 60 SCL Shielded i 1 945+02
55 CON A20U 1/4/2002 _15:41 1 3.93E402 60 SCL Unshielded [ il 3.33E+02
56 CON A21S - 1/42002 15:57 1 2.23E+02 60 SCL Shielded p}_ 2 23£+02
57 CON A2V 1/4/2002 15:58 1 2.92E+02 60 SCL Unshielded B -] _2.92E+402
58 CON A22S 1/4/2002 15:58 1 1.72E+02 60 SCL Shielded [ 8| 1 7ZE+02 R i
59 CON A22U 1/4/2002 16:00 1 2.80E+02 60 SCL Unshielded 2.80E£+02
60 CON A23s 1/412002 16:01 1 1.94E+02 60 SCL Shielded [ p | 1 94E+02 it
61 CON A23U 1/4/2002_16:02 1 3.296+02 60 SCL Unshielded ~{_3.29E+02
62 CON A24S 1/4/2002 16:04 1 1.87E+02 60 SCL Shielded | B | 1 B7E+02 i
63 CON A24U 1/4/2002_16:05 1 3.48E+02 60 SCL Unshielded [ 3.48E+02
64 CON A25S 1/4/2002 16:06 1 2.07E+02 60 SCL Shielded | 0| 2 07E+02
65 CON A25U 1/4/2002 16:07 1 3.72E+02 60 SCL Unshielded B +§ 3.72E+02
66 CON A26S 14/2002 16.09 1 2.09E+02 60 SCL Shielded | B | 2 095+02
67 CON A26U 1/4/2002_16:10 1 3.26E+02 60 SCL Unshielded B 3.26E+02
68 CON A278 1/4/2002 16:11 1 2.07e+02 60 SCL Shielded n 2 07E+02 it
89 CON A27U 1/4/2002_16:12 1 3.30E+02 60 SCL Unshielded g . :| 3.30E+02
70 CON A28S 1/4/2002 16:14 1 2.30E+02 60 SCL Shielded 1 p | 2 3OE+02
71 CON A28U 1/4/2002_16:15 1 3.06E+02 60 SCL Unshielded B 3.06E+02
72 CON A23S 1/472002 16:20 1 2.13E+02 60 SCL Shielded 2 13E002 il I
N CON A23U 1/4/2002_16:21 1 2.58E+02 60 SCL Unshielded B -l 2. 5 E+02
74 CON A30S 1/4/2002 1624 1 2.33E+02 60 SCL Shielded }_L 2 33E+02 e <53
75 CON A30U 1/4/2002_ 16:25 1 2.89E+02 60 SCL Unshielded it 2 895*02
76 CON A31S 17472002 16:28 1 1.84E+02 60 SCL Shielded ’_L 1 84E+02 : :
77 CON A31U 1/4/2002 16:29 1 2.63E+02 60 SCL Unshielded p -} 2.63E+02
—_— Sourca Check 1/4/2002 17:27 1 1.70E+05 60 SCL — B
Minimum =] 1.72E+02 | 2.22E4+02
Maximum | 2.78E+02 | 3.88E+02
Meano{ 2.11E+02 | 3.06E+02
Siama =| 2.69E4+01 | 3.45E+01
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SOUTH SIDE OF CV - STEEL

3I7122N21 126218 BH4008 BHB
No. Location Date Time Detector Counts Count Time (sec) Mode Designator Shielded Unshielded
6 CVSH FP1S 6/8/2004 10:50 1 397 60 SCL Shielded |p 443
7 CVSH FP1U 6/8/2004 10:51 1 443 60 SCL Unshielded | 397
8 CVSH FP2S 6/8/2004 10:53 1 357 60 SCL Shieldéd [P 344
9 CVSH FP2U 6/8/2004 10:54 1 344 60 SCL Unshielded 357
10 CVSH FP3S 6/8/2004 10:55 1 433 60 SCL Shielded {g| 437
1 CVSH FP3U 6/8/2004 10:57 1 437 60 SCL Unshielded [p 433
12 CVSH FP4S 6/8/2004 10:58 1 403 60 SCL Shielded |p| 432
13 CVSH FP4U 6/8/2004 11:00 1 432 60 SCL Unshielded Ip 403
14 CVSH FP5S 6/8/2004 11:01 1 459 60 SCL Shielded || 418
15 CVSH FP5U 6/8/2004 11:02 1 418 60 SCL Unshielded {B 459
16 CVSH FP6S 6/8/2004 11:17 1 474 60 SCL Shielded | P 447
17 CVSH FP6U 6/8/2004 11:18 1 447 60 SCL Unshielded | 474
18 CVSH FP7S 6/8/2004 11:20 1 511 60 SCL Shielded | B 566
19 CVSH FP7U 6/8/2004 11:21 1 " 566 60 SCL Unshielded | 511
20 CVSH FP8S 6/8/2004 11:23 1 487 60 SCL Shielded {p, 505
21 CVSH FP8U 6/8/2004 11:24 1 505 60 SCL Unshielded B 487
22 CVSH FP9S 6/8/2004 11:26 1 491 60 SCL Shielded || 578
23 CVSH FPOU 6/8/2004 11:27 1 578 60 SCL  Unshielded 491
26 CVSHFP10S 6/8/2004 12:54 1 565 60 SCL Shielded  |p| 630
27 CVSHFP10U 6/8/2004 12:55 1 630 60 SCL  Unshielded Ip 565
28 CVSHFP11S 6/8/2004 12:57 1 579 60 SCL Shielded £ 622
29 CVSHFP11U 6/8/2004 12:58 1 622 60 SCL  Unshielded |@ 579
30 CVSHFP12S 6/8/2004 13:00 1 564 60 SCL Shielded |p| 595
31 CVSHFP12U 6/8/2004 13:02 1 595 60 SCL Unshielded |B 564
Minimum =| 3.57E+02 | 3.44E+02
Maximum =} 5.79E+02 | 6.30E+02
Median=| 4.81E+02 | 4.76E+02
Mean—| 4.77E+02 | 5.01E+02
Sigma =| 712E+01 | 9.39E+01
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Williamshburg Steel Backaround Measurements SR-48

3712N21 Instrument 95348 RJR9231 Time  Detector Counts Caunt Time (sec) Mode Designator FSS-004 BHB
a BKGNO 11142002 647 1 6 54E+03 1800 SCL Intta) Backgrouna B Steel CHcpmy o []
1 Source Check 11M42002 954 1 1.70E+05 60 SCL _§ourcc [ Shlelded Unshielded
2 STEELAIS 1142002 1032 1 2.13E+02 60 SCL Shielded 2.13E+02 =
3 STEELAIU 11142002 1033 1 204E+02 60 SCL Unshielded )] RN 2. 04E+02
4 STEELA2S 11142002 10.37 1 2.03E+02 60 SCL Shieldea 3 203E+02 R
5 STEELA2U 11142002 10:38 1 2.25E+02 60 SCL Unshielded B A 2.256+02
6 STEELA3S 11142002 10:39 1 1.85€+02 60 SCL Shieided n 1.85E+02 o
7 STEELA3U 11142002 10:40 1 2.09E+02 60 SCL Unshieided [ R R
8 STEELA4S 11142002 10.42 1 203E+02 60 SCL Shelded n 2 03E+02 e
9 STEELA4U 111472002 10:43 1 1.67E+02 60 SCL Unshielded B o de o] 1.87EH0R
10 STEELASS 111142002  10:44 1 1.55E+02 60 SCL Shieided n 1 55E+02 PR
11 STEELASU 11142002 10:45 1 2.26E+02 60 SCL Unshieided [} D
12 STEELABS 11142002 1046 1 1.92E+02 €0 sCL Shielded 1.92E+02 -
13 STEELAGU 1142002 1047 1 1.95E+02 60 SCL Unshielded [} R
14 STEELA7S 11142002 1048 1 1.96E+02 60 SCL Shielded 1.96E+02
15 STEELATU 11142002 10:50 1 2.01E+02 60 SCL Unshieided B T
16 STEELASS 1142002 10:54 1 215E+02 60 SCL Shielded u}_ 2.15E+02
17 STEELASU 11142002 10:52 1 238E+02 60 SCL Unshielded s i
18 STEELASS 11142002 1083 1 200E+02 60 SCL Shielded 1B} 2 00E+02
19 STEELASU 11142002 10:54 1 1.92E+02 60 SCL Unshielded [} ey e
20 STEELA10S 11142002 10:56 1 1.83E+02 60 SCL Shielded n
21 STEELAIOU 11142002 10:57 1 2.25E+02 60 SCL Unshielded [
2 STEELA11S 11142002 1058 1 1.95E+02 60 sCL Shiekded 10|
23 STEELAIU 111142002 10:59 1 2.15E+02 60 SCL Unshielded 8
24 STEELA12S 11142002 11:00 1 1.77E+02 60 SCL Shietded n
25 STEELA12U 1111472002 11.01 1 2.34E+02 60 SCL Unshielded )
2 STEELAI3S 11142002  11.03 1 202E+02 60 SCL Shielded 8]
a STEELAI3U 11142002 11:05 1 2 18E+02 60 SCt Unshielded [
8 STEELA4S 11142002 11.06 1 1.89E+02 60 SCL Shielded
2 STEELAN4Y 11142002 11:.07 1 1.99E+02 60 SCL Unshielded [}
30 STEELA15S 1142002 11:08 1 216E+02 60 SCL Shielded 18]
3 STEELAISY 11142002 11:09 1 2.15E+02 60 SCL Unshielded [
R STEELA16S 11142002 11010 1 1.88E+02 60 SCL Shieided n
3 STEELA16U 11142002 11:11 1 205E+02 €0 SCL Unshiekled [
34 STEELA17S 11142002 11113 1 212E+02 60 SCL Shielded
35 STEELAITU 111472002 11:14 1 2 11E+Q2 60 SCL Unshielded p
36 STEELA18S 11142002 11:15 1 2.00E+02 60 SCL Shielded p}_
7 STEELAtSU 11142002 11:16 1 1.83E+02 60 SCL Unshielded [}
38 STEELA1SS 11102002 1117 1 1.84E+02 60 SCL Shielded n
39 STEELAI9U 1142002 11:18 1 2.09E+02 60 SCL Unshielded 1] LA
40 STEELA20S 11142002 1119 1 1.94E+02 60 SCL Shielded 18] 1.94E+02 1
41 STEELA0U 11142002 11:20 1 2.30E+02 60 SCL Unshislded [ TR
[¥] STEELA21S 11142062 1.2 1 2.10E+02 60 SCL Shielded n 2.10E+02
43 STEELA21U 11142002 1123 1 1.93E+02 60 sCL Unshielded ] ST e i st
44 STEELA22S 11142002 11:24 1 205E+02 60 SCL Shielded | B) 2 05E+02
45 STEELAR2U 1142002 11:25 1 1.91E+02 60 SCL Unshielded p LT
46 STEELA23S 1142002 11126 1 1.776+02 60 SscL Stielded n J7E+02
47 STEELA23U 111472002 11:27 1 1.88E+02 60 SCL Unshielded g I e
48 STEELA24S 11142002 1128 1 1.88E+02 60 SCL Shielded [B] 1.88E+02
49 STEELA24U 1142002 11:30 1 2.44E+02 60 SCL Unshielded B
50 STEELQC11S 11142002 1133 1 2.13E+02 60 SCL Shielded | B} 2.13E+02 oo
51 STEELQC11U 11142002 11:34 1 2.10E+02 60 SCL Unshielded [ e -
52 STEELQC19S 1142002 1136 1 1.80E+02 60 SCL Shiekded J 1.80E+02
53 STEELQCI19U 111472002 11:37 1 1.99E+02 680 SCL Unshielded B et
58 STEELBIS 11142002 13.09 1 2256+02 €0 SCL Stieided (B} [ 2256+02
59 STEELB1IU 11142002 1310 1 1.94E+02 60 SCL Unshielded | L s
60 STEELB2S 11142002 1312 1 1.78E+02 60 SCL Shuelded Pl_ 1.78E+02 2y
61 STEELB2U 11142002 1313 1 2.50E+02 60 SCL Unshielded p LTI Pt
62 STEELB3S 1111472002 1314 1 203E+02 60 SCL Shielded
63 STEELB3Y 11142002 1315 1 2.41E+02 60 SCL Unshielded B
64 STEELB4S 11142002 1347 1 2.03E+02 60 ScL Shielded 0
65 STEELB4U 11142002 1318 1 1.78E+02 60 SCL Unshielded 8
66 STEELBSS 11142002 1319 1 2.32E+02 60 SCL Shielded
67 STEELBSU 111142002 1320 1 2.08E+02 60 SCL Unshielded F%
68 STEELE6S 11142002 1322 1 22E+02 60 SCL Shieided 8]
STEELBSU 11142002 1323 1 2226+02 €0 SCL Unshielded B
70 STEELB7S 11142002 1324 1 221E+02 60 sCL Shielded n
71 STEELB7U 11142002 1325 1 2.18E+02 60 SCL Unshielded B
[7] STEELB8S 1142002 1326 1 2.1BE+02 60 SsCL Shieided n
73 STEELB8U 111472002 13:28 1 2.15E+02 60 SCL Unshielded B
74 STEELESS 11142002 1329 1 1.90E+02 60 SCL Shtetded | B
75 STEELBSY 111142002 1330 1 217E+02 60 SCL Unshielded [
76 STEELBI0S 11142002 1341 1 2.45E+02 60 SCL Shielded n
77 STEELBIOU 1142002 1342 1 232E+02 60 ScL Unshielded [}
78 STEELQCBSS 1142002 1344 1 1.81E+02 60 SCL Shielded
79 STEELQCBSU 11142002 1345 1 2.13E+02 60 SCL Unshielded [
Mini = 1.85E+02 STE+02
M axi = 2A5E+02 2.50E+02
Mean = 2.00E+02 2.11E402
Siama = 1.81E+01 1.77E+01
. &
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