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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 (OL1 -?),-and a concrete cap poured over the cut-off CV Dome -area. These are below
grade, Class 1 and Class 3 survey units to 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

2.2
2.3

24

The open land area begins at 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-eastern side by
the remaining CV yard area at grade level, and on the southern edge by a wing wall
extension from the CV support structure. A line from a well in the north extending to the
center of the CV bounds this area on the western side. These landmarks are shown in
Attachment 1-1. This survey area is located in site area OL1 and the open land survey-unit
is designated OL1-4 .

The poured -concrete cap over the CV.area is designated MAS8-3.
These survey units are to be classified and scanned as follows:

2.3.1 The open land area is a Class 1 survey unit of ~441 m? (OL1-4) (100% scan
coverage). '

$.3.2 Concrete cap over CV is a Class 3 survey unit of ~782 m* (MA8-3) (scan randomly
chosen 1 m? grids as shown on Attachment 2-1, (~31 m* = ~17% scan coverage).

The open land area survey unit should be scanned using a Nal detector. A Gas Flow
Proportiongl-Counter {GFPC) beta radiation detection -system should be used to-survey-the
concrete cap over the CV. Scanning parameters for these two areas are listed below.

SUMMARY OF SCANNING PARAMETERS

Area or Structure | -- -instrument TypeUsed -| ‘Bcan Speedp| SBurface to Detector Face -~ Calculated MDCscan Values

OL1-4 (soil)

: 938" per sec
Nal {Z-by 2" Cs-137 Window) (25 cisec) - © 4(102 cm) 2.2 to 4.4 pClg (100 - 400 cpm bkgnd)

MAB8-3 (concrete 0.9" per sec

cap)

GFPC (beta) (2.2 cm/sec) Contact ' 929 dpm/100 cm?

Soil survey parametars taken from Reference 3.3. Concrete cap survey parameters taken from Attachment 3-1.

2.5

2.6

Nal Scanni?q-Criteria
2.5.1 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.

2.5.2 The Nal instrument conversion factor/efficiency shall not be less than 208 epm/uR/h
(used for planning purposes). See Reference 3.3 for-site listing-of typical instrument
efficiency factors (Cs-137).

2.5.3 Scan in a serpentine pattern that is ~0.5 meters-wide {soil and fill materials).

The effective DCGLw values for the CV Yard area are listed below. The US NRC has
reviewed and concurred with the derivation logic for.applicable DCGL determination. See
Attachment 4-1 to 4-6.
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DCGLw Table
Volumetric DCGLw (pCi/g — Cs-137 Surface Gross Activity DCGLw (dpm/100 em®)
573 (4.3AL) 44,434 (33,325 A.L.)

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

2.7 GFPC Scanning of Concrete Cap over CV

A Gas Flow Proportional Counter (GFPC) shall be used to scan the MA8-3 structure in one
square meter blocks designated 1 through 36 on Attachment 2-1. The following parameters
were used to develop this survey design.

GFPC Detection Efficiency Resuits Used for Planning
Material Type | Ei* €s | €t(as%) | % Cs-137 | Resulting counts/disintegration
Concrete 0.478 | 0.5 23.9% 0.5952 0.142

*See Reference 3.3 for examples of typical detector efficiency factors (as of 6/1/04).

NOTE 1: Total efficiency should not be less than g¢ value for any instrument used during this survey effort.
NOTE 2: No efficiency correction factor (for rough surfaces) is applied for the CV concrete cap area.

2.8 Alam Set-Points

Pased on the expected minimum detection efficiency, the following are the alarm set-points
‘for these survey units.

Alarm Set-Points
Area or Structure Instrument Type Used Alarm Set {(gross cpm) | DCGL (in ncpm)
OL1-4 (soil) Nal (2° by 2° Cs-137 Window)* 300 ~200*
MAS8-3 (concrete cap) GFPC (gross beta) 3,000 5,879

* See Reference 3.3 for information used {0 establish this factor.

)
2.8.1 All survey personnel shall be trained to identify count rates at or above these alarm
set-points.
2.8.2 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.

2.9 Sample elevated areasstlAW SNEC Procedure ES00-IMP-4520.04 (Reference 3.2) and

the following.
2.9.1 Clearly mark, identify and document all sample locations

2.11.2 Sample any location that is above the action level cited is Section 2.8 above.

2.11.3 For concrete, a 4" long core bore sample is prefered 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 17 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).
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2.10 The minimum number of sampling points indicated for these survey units by the Compass

2.1

e

computer program (Reference 3.5) are listed in the following Table. See Attachments 5-1
to 5-4 for Compass results for OL1-4 area, and Attachment 6-1 to 6-2 for Compass results
for the MA8-3 area. Diagrams of measurement or sampling points are provided in
Attachment 7-1 to 7-2 for OL1-4, and Attachment 8-1 to 8-2 for MA8-3.

Minimum Number of Samples or Fixed Point Measurements per Area

Survey Unit No. Classification No. of Points
OL1-4 (soil) Class 1 26
MAB8-3 (solid concrete cap) Class 3 8

VSP (Reference 3.6) 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:

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

e coverage concems
Y]

2.11.1 The starting points for physically locating sites in the excavation area (OL1-4) are
based on measurements from the CV outer sheil and an angle center within the CV
Pad. All key measurement points are marked on Attachment 7-2. Once the key
points are located in the survey unit, a trangular grid system of sampling points must
be laid out over the contour of each survey unit.

NOTE

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

2.11.2 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. Document any adjustments made.

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

3.1 SNEC Procedure E900-IMP-4500.59, “Final Site Survey Planning and DQA”.

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

3.3  SNEC Calcylation £900-04-008, “CV Yard Survey Design — South Side of CV".

3.4 SNEC Calculation No. ES00-03-018, “Optimize Window and Threshold Settings for the
Detection of Cs-137 Using the Ludlum 2350-1 and a 44-10 Nal Detector”, 8/7/03.

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

3.6  Visual Sample Plan, Version 2.0 (or greater), Copyright 2002, Battelle Memorial Institute.

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

3.8 SNEC Calculation No. E900-04-005, “CV Yard Survey Design — North West Side of CV".

3.9 Plan SNEC Facility License Termination Plan.

‘310 1SO 7503-1, Evaluation of Surface Contamination, Part 1: Beta-emitters (maximum beta
energy greater than 0.15 MeV) and alpha-emitters, 1988.

3.11 SNEC Facility Historical Site Assessment, Rev 0, March, 2000.

3.12 SNEC Calculation No. ES00-03-012, Effective DCGL Worksheet Verification.

3.13 ;1&35@-1575, “Multi-Agency .Radiation .Survey and Site Investigation Manual”, August,

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

4.0 ASSUMPTIONS-AND BASICDATA )
4.1 Remediation History

A review of the survey history of this open land area (OL1-4) adjacent to the CV shell, was
conducted in support-of-this survey design.-Surface and subsurface sample data-collected
in conjunction with installation of the anchor bolts, grout curtain,.and various wells within
this area, and previously scanned back-fill materials make up the sample data base for this
general area. However, only a few soil samples were taken from this area during the recent
post remediation survey effort (SR-0136) Therefore, -it .is -assumed -that -this -area -has -a
similar variability as the North West ‘sector (Reference 3.8). The few samples that do exist
suggest that the use of North West sector sample results will be a conservative choice for
use as a variability estimate. Earlier remediation history in this area is reported in the SNEC
facility Historical Site -Assessment -document -(Reference - 3.11) and 4he 1994 . Sail
Remediation Project Report.

The concrete cap over the cut-off CV Dome area (MA8-3) was added by the SNEC site to
prevent groundwater from entering the below grade dome area that was previously
surveyed. Therefore, the only source of contamination for this structure is cross
contamination from-soil or structures in the -CV yard. Since the surrounding-area has been
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4.2

43

‘4.4

4.5

46
4.7

4.8

4.9

remediated there is little chance cross contamination could have occurred. Thus the
concrete cap is probably free of any surface contamination.

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 area. Therefore, the impact of remediation must be considered in
determining the effective Cs-137 DCGLw surrogate value. Remediation of this survey unit
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 January 15th, 2004. In all, about twenty
three (23) sample results were used to determine the best representative mix for this survey

unit.

The Compass computer program is used to calculate the required number of random start
systematically spaced samples (or measurements) to be taken in each survey unit
(Reference 3.5). An off-site soil background from Reference 3.9 is used to estimate
background for input to the Compass program (see Attachment 5-3), and Williamsburg
concrete GFPC measurements were used to estimate a background value for concrete
(see Attachment 9-1).

Soil samples from Reference 3.8 are used as the initial estimate of variability for this survey
area. These results are shown on Attachment 10-1.

Concrete variability measurements were performed at the start of this work under SR-0143
and are reported in Attachment 11-1.

The MARSSIM WRS Test criteria will be used for work in this area.

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

The sample data base used to determine the effective radionuclide mix for the CV Yard
area has been drawn from samples assayed at off-site laboratories. This list is shown in
Attachment 4-2, and inciudes (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-6Q on the other hand, were also positively identified, but
constitute less than 1% of the mix. The gross activity DCGLw considers all beta emitting
radionuclides above the energy required to enter the detectors active volume. However, Cs-
137 remains the primary beta radiation producer.

The decayed sample results were input to the spreadsheet titled “Effective DCGL
Calculator for Cs-137" (Reference 3-12) to determine the effective volumetric and surface
DCGLw values for the OL1-3 area. The output of this spreadsheet is shown on Attachment

4-4 and 4-6.

The Nal scan MDC calculation is determined based on a 25 cm/sec scan rate, a 1.38 index
of sensitivity (95% cormrect detection probability and 60% false positive) and a detector
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4.10

4.11

412
4.13

4.14
4.15

o

4.16
4.17

4.18

sensitivity of 208 cpm/uR/h for Cs-137. The detection system incorporates a Cs-137
window that lowers sensitivity to background in the survey unit. The range of background
values in the CV Yard area varies from about 100 cpm to ~400 cpm (see Reference 3.4).

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
121.

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

No additional sampling will be performed IAW this survey design beyohd that described
herein.

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

The survey gesign 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 fora 1 square meter-area (see Attachment 5-1).

Area factors for structural surfaces are not appropriate for Class 3 areas (MA8-3).

5.0 CAI:CULATI('JNS

5.1

All calculations are performed intemnal 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

7
Attachment 1-1, is a diagram of survey unit OL1-4 and MA8 -3.

Attachment 2-1, is diagram of survey unit MA8-3 showing randomly placed scanning areas
1 through 36. .-

Attachment 3-1 and 3-2 are the calculations used to determine the scan MDC for the MAS-
3 area.

Attachment 4-1 to 4-6, are the DCGL calculation logic for the CV Yard area showing the
samples used in the mix ratios.

Attachment 5-1 to 54, are Compass output for the OL1-4 area.

Attachmen}M -to 6-2, are Compass output for the MA8-3 area

Attachment 7-1 to 7-2, are diagrams of area OL1-4 showing the VSP selected sample
locations for this survey unit.
Attachment 8-1 to 8-2, are diagrams of area MA8-3 showing the VSP selected fixed point
locations for-this survey unit.
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6.9 Attachment 9-1, are background concrete GFPC measurements from Williamsburg (FSS-
. 001).

6.10 Attachment 10-1, is the soil variability results for soil samples from the OL1-2 area
collected IA)/V-Reference 3.8 requirements.

6.11 Attachment 11-1, is the concrete surface variability measurements from MAS8-3.
6.12 Attachment 12-1, is-a copy of the inspection report for the OL1-4 and MA8-3 -areas.
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Exhibit 1
SNEC Facility Individual Radionuclide DCGL Values @
25 mreml/y Limit 4 mrem/y Goal
i 25 mremly Limit (A1l Pathways) "(Drinking Water)
Radionuclide Surface Area ‘Open Land Areas Open Land Areas ™
(dpm/100cm?) (Surface & Subsurface) | (Surface & Subsurface)
(pCi/g) (pCilg)
| Am-241 2.7E+01 9.9 2.3
1 C-14 3.7E+06 2 5.4
1 Co-60 7.1E+03 3.5 67
Cs-137 2.8E+04 6.6 397
.1 Eu-152 1.3E+04 10.1 1440
H-3 12E+08 132 311
NiL63 1.8E+06 747 1.9E+04
Pu-238 3.0E+01 1.8 0.41
| Pu-239 2.8E+01 1.6 0.37
. Pu-241 8.8E+02 86 19.8
,Sr-90 8.7E+03 1.2 0.61
NOTES:

(a) While drinking water I?CGLs wiil betrsed-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
E900-04-013 OL14 & MAB-3
. Status Reviewer
TEM REVIEW Focus (Circle One) | initials & Date
1 Has a surveydesign calcutation number been assigned and is a survey design summary Y /A
description provided? es j// 7/
2 Are drawingsfdiagrams adequate for the subject area {drawings should hrave compass @ N/A
headings)? ' ) 7/15'/ ¥
3 Are boundaries properly identified and is the survey area classification clearly indicated? - @N/A ( w / = //J) ¥
4 Has the-survey areafs) been properly divided into survey units IAW EXHIBIT 10 (9@ N/A 7 /275]
s Are physical characteristics of the area/location ar system documented? es) N/A w 2 / f/é ,/
6 1s a remediation effectiveness discussion included? (? (Q N/A ﬂW 9 // ﬁ{:
7 Have characterization survey and/or sampling results been converted to units that are :&
comparable to applicable DCGL values? Yes) N/A 90 2 [lﬂé
8 Is survey and/ar.sampling data that was used for determining survey unit variance included? ﬁ;s) N/A PQ 7//;;&
9 Is a description of the background reference areas (or materials) and their survey and/or N/A
sarrpding Tesuits inchoded along with a justification for their setection? 7 //5,!
10 Are"applicable survey and/or sampling data that was used to determine variability included? es, )N/A _ﬁg J /A/ ¥
11 Will the condition of the survey area have an impact onthe survey design, and has the Yes.(N/A d
probable impact been considered in the design? €s, m 7/ Y
Has any special area characteristic including any additional residual radioactivity (not
12 previously noted during characterization) been identified along with its impact on sunvey . Yes@ /ng
. . design? 2015y -
13 Are all necessary-supportingcatculations andfor site procedures referenced or included? C@ N/A WJ M 7
14 Has an effective DCGlw been identified for the survey unit(s)? @ N/A Q m J/ f/
4
15 Was the appropriate DCGLeuc included in the survey design calculation? @ N/A & Pg, /A /4)1
16 Has the statistical tests that will be used to evaluate the data been identified? (Y/es) N/A
17 Has anefevated measurement comparisonbeenperformed (Class 1 Area)? . ( YQ N/A w /9 /,}74 ¥
18 Has the decision.amar levels been identified and are the necessary justifications provided? . Yes NA / / v |
19 Has scan instruwnentation been identified along with the assigned scanning methodology? @ N/AT‘ @ /5 A,
20 Has the scaa-fate been-identified, and is the MDCscan adequate for the survey design? ea N/A QWJ //.Jsl
29 Are special measurements e.g., in-situ gamma-ray spectroscopy required under this desogn T(;s @) m / /
and-is the survey methodology, and evaluation methods described? ! j Lf
22 Is survey instrumentation calibration data included and are detection sensttivities adequate? /Yes N/A m 7//)7/ /
23 Have the assigned sample and/or measurement locations been clearty idenfified on a diagram es/N/A m I/
ot-CAD drawing of the survey area(s)-along with their coordinates? 7/ Z
24 Are investigation levels and administrative limits adequate, and are any associated actions (Y-es N/A \/ m / {/
clearly indicated? y/{4
25 For sample analysis, have the required MDA values been determined.? Yes, @ M /o // J 2
26 Has any special sampling methodalogy been identified other than provided in Reference .37 | Yes, @ J ﬂ j/)j
V) AN

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

MAS-3, Concrete Cap-Over CV Dome

£;= 478 £,i=.5.5952 b:=306 p:=0.5 W4:=88 S§p:=2.2 d:=138 A:=100
W 4 Wa
—.ST'— Observation Interval (seconds) 0; :=_S Observation Interval (seconds)
r
: E=E g
( b0 i) 4 1“5
b i =
60 £4=0.1423
bi=204 Counts in observation Interval
- 1
{ A
£ € e
- \ s mo) 'J;
C=9.942
MDCR ;:=(d.[s )L
0;
d
MDCR ;=93.5 net counts per minute

MDCR j+b =399.494  £rOSS counts per minute

MDCR i
=234 net counts per minute in observation interval

i

MDC gy :=C-MDCR

MDC ;) =929.479 dpmper Ioo‘mz

MARSSIM, Pages 6-38 1 643 3 7/912004

Equetions 6-2 & 6-10; 20d NUREG-1507, Pagrs 6-15 0 6-17
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where:
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
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)

MARSSIM, Pagrs 6-33 10 6-43

Equations 6-9 & 6-10; sud NUREG-1507, Pages 6-15 10 6-17 /912004

4
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DCGL Calculation Logic-CV Yard Soil & Boulders

L Survey Unit: SNEC Containment Vessel {CV) Yard Soil and Boulders

. Description: The purpose of this calculation is to determine a representative isotopic mix for the
CV Yard Soil and associated Boulders from available sample analyses. The effective
volumetric DCGL,s are then determined from the-mean percent of applicable samples.

Tl - Data Selection Logic Tables: The radionuclide selection logic and subsequent DCGL
calculations are provided in six (6) tables. These tables were developed using Microsoft
Excel. Table explanation is as follows.

Table 1: Data Listing - This table, which has been extracted from a larger database,
provides a list of the most representative sample analyses. Results are from scoping,
characterization, and pre/post remediation surveys. The samples consist of soil media
that was taken in support of the aforementioned surveys. As applicable, a sample
number, sample location/description, radionuclide concentration, analysis date are
provided for each sample. Positive nuclide concentrations are noted with yellow/shaded
background fields while MDA values are noted in the gray shaded fields.

Table 2: Decayed Listing — This table decays the data from Table 1. Half-life values
(days) are listed above each respective nuclide column. Samples are decayed from the
respective analysis date to January 15, 2004. Positive results are denoted in a yellow
background field while MDA values are noted in the gray shaded fields.

Table 3: Decayed Listing of Pasitive Nuclides & MDAs Removed — This table provides
the best overall representation of the data. Non-positive nuclide columns have been
removed as well as all the MDA values. Therefore, 11 nuclides have been reduced to

four (4).

‘-

# Table 4: Ratio to Cs-137 for Positive Nuclides — This table provides the calculation
methodology for determining the surrogate ratio to Cs-137 for each radionuclide. From
this information the mean, sigma, and mean % of total are calculated. The mean % of
total values is used to-calculate the volumetric DCGL,, per MARSSIM equation |-14. See
Table 5. Note that the mean percent values were averaged using only the positive
sample results in each column. In some cases only a single nuclide value (e.g. Sr-90)
had a positive result. This value is listed as the value in the mean result field. This
results in higher 'mqan percent of total” values in the mix, which are conservative.

Note: From Table 4 only the “mean %Pof total” values are used as input to the
“Effective DCGL Calculation Spreadsheet” as illustrated in Table 5.

Table 5: Effective DCGL Calculator for Cs-137 (in pCi/g) — This table provides the
surrogate volumetrig-modified Cs-137. DCGL,, calculation results from data derived from
Table 4. ) ..

V. Summary -~ Since the CV Yard and Boulders are volumes of soil or rock material, existing in
place orin a pile, the release limit is primarily based on the volumetric DCGL,,. Using the
above data selection logic tables the calculated Cs-137 volumetric DCGL,, is 5.73 pCifg. This
value will be reduced by 25% as part of SNEC's requirement to apply an administrative limit
as discussed in the License Termination Plan (LTP).
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TABLE 1 - Data Listing (pCilg)

- Juswiyoeny

SHEC Sample Hio Location/Description -3 Sr-90 Co-80 Cs-137 Am-241 Pu-238 Pu-239 Pu-241 C-14 Wi-83 Eu-152
CV Tunnel CV Tunne! Sediment Composite, OL1 _ 9A0E+00 9.67E+00 1.26E: L25E+03 1.80E-01 I ] : 1 8.34E+00 | 4 _| 1.30E.01 |
$X95L99219 Subsuface Sample #20 (0-5'), AY-128, OL1 By = .90E-01
SXSL1083 liorth CV Yard Soil BA-127, 812" EI, Sample # 5, 0L2 | 192E.02
$XSL1088 North CV Yard Soil AY-127, 810' €, Sample # 3, OL1
SXSL115 Horth CV Yard Soil AY-128, 804' £I, Sample #2, OL1
SKSL1122 Horth CV Yard Soil AY-129, 798' £, Sample # 2, 0L1
SKSL1130 North CV Yard Soil AX-128, 803" €1, Sample # 4, OL1
SXSL1132 Horth CV Yard Soil AZ-130, Sample # 5, OL1
SKSL1270 AX-128, 3-3, Soil, CV SE Side &' From CV, 800" El., OL1
SXSL1281 AX-128, 3.1, Soil, CV Tunnel East 5' From CV, 800°EL,OLY |
S$X8L2849 Anulus VWell, A-2, § to 10’ Depth, OL1 )
SXSL287T1 CV Area - East Yard Dirt Pile - Middle, 1:2 Way Up, OL1
SXSL2872 | CV Area - East Yard Dirt Pile - Bottom (also top center), OL1
SXSL3140 East CV Yard, Soil Pile @ §' on West Side (8" Depth), OL1
SKSLI42 Sail Pile, CV Yard, Three Feet on East Side, SR-37, OL1
SXSL3135 East CV Yard, Soil Pile @ 3' on Esst Side (8" Depth). OL1
SXSLI14S Soil Pile, CV Yard, Six Feet on East Side, SR-37, OL1
SXSL3153 East CV Yard, Soil Pile @ Top (5" Depth), OL1
SKSL4142 CV Yard Soil - West Side, AP1.7, OL1
SXSL4143 CV Yard Soil - WWest Side, AP1.7, OL1 j i ]
__SKSL4149 CV Yard Soil - iWest Side, AP1.7, OL1 . = . 7.00E-02
TABLE 2 - Decayed Listing (pCilg) |
T12 T12 T12 T2
4485.27 10446.15 1925.23215 11019.5925
SHEC Sample lio Location/Description H-3 §r-80 Co-80 Cs-137 ET (d)
1 CV Tunnel CV Tunnel Sediment Composite, OL1 T.97E+00 9.01E+00 03 1065
2 SX98L99219 Subsuface Sample $20 (0-5), AY-128, OL1 1520
3 SXSL1083 North CV Yard Soil BA-127, 812' El, Sample # 5, 0L2 4206400 | 567
4 SXSL1089 Horth CV Yard Soil AY-127, 810" EI, Sample £ 3, OL1 2.78E+00 6. 566
5 SXSL1115 torth CV Yard Soil AY-128, 804' EI, Sample #2, OL1 447E+00 | 565
[ SXSL1122 Horth CV Yard Soil AY-129, 798" £, Sample # 2, OL1 L15E+00 565
17 $XSL1130 North CV Yard Soil AX-126, 803" I, Sample # 4, OL1 .5B8E+00 561
2 SXSL1132 North CV Yard Soil AZ-130, Sample # 5, OL1 2.73E+00 | 561
9 $XSL1270 AX-129, 3.3, Soil, CV SE Side §' From CV, 800" El, OL1 _9B4E-00 903
10 SXSL1281 AX-128, 3-1, Soil, CV Tunnel East §' From CV, 800'E,OL1 | ' 903
11 SX5L2849 Anulus Well, A-2, 5 to 10' Depth, OL1 701
13 $XSL2871 CV Area - East Yard Dirt Plle - Middle, 12 Way Up, OLY 680
14 SXSL2872 CV Area - East Yard Dirt Pile - Bottom (also top center), OL1 680
15 SXSL3140 East CV Yard, Soil Pile @ 6' on West Side (6" Depth), OL1 | 503
18 SXSLI42 Soil Pile, CV Yard, Three Feet on East Side, $R-37, OL1 520
17 SXSL3145 East CV Yard, Soil Pile @ 3' on East Side (6" Depth), OL1 503
18 SXSL3148 Soil Pile, CV Yard, Six Feet on East Side, SR-37, OL1 520
19 SXSL3153 East CV Yard, Soil Pile @ Top (6" Depth), OL1 August 30,2002 | 503
2 SXSL4142 CV Yard Soil - V/est Side, AP1-7, OL1 L 94E October2,2003 | 105
n SXSL4143 CV Yard Soil - West Side, AP1-7, OL1 481E02 | 4.97E01 | October2,2003 | 105
2 SXSL4149 CV Yard Soil - Vest Side. AP1.7, OL1 8.74E.02 3.87E+00 October 2,2003 | 105
KEY

Yellow Shaded Background = Positive Result
Gray Shaded Background = MDA

cal
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TABLE 3 - Decayed Listing of Positive Nuclides & MDAs Removed (pCilg)
SHEC Sample No Location/Description H-3 Sr-80 Co-80 Cs-137 Total pCilg

1 CV Tunnel CV Tunnel Sedi Composite, OL1 9.01E+00 8.59E-01 1.17E+03 1176.89
2 SX95L99219 Subsuface Sample £28 (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 3.55E-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 SXSL1115 HNorth CV Yard Soil AY-128, 804' EI, Sample # 2, OL1 4.47E+00 1.74E+00 8.2
8 SXSL1122 HNorth CV Yard Soil AY-129, 798" El, Sample # 2, OL1 3.45E+00 4.60E+00 7.78
7 SXSL1130 North CV Yard Soil AX-129, 803' El, Sample # 4, OL1 4.58E+00 2.44E.02 2.18E+01 28.42
8 SXSL1132 North CV Yard Soil AZ-130, Sample # 5, OL1 2.73E+00 2.50E+00 5.23
9 $XSL1270 AX-129, 3.3, Soil, CV SE Side §' 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+00 144
1" SXSL2649 Anulus Well, 4-2, § to 10' Depth, OL1 L 74E-01 0.57
13 SXSL2871 CV Area - East Yard Dirt Pile - Midldle, 1/2 Way Up, OL1 LITE 0.54
14 SXSL2872 CV Area - East Yard Dirt Pile - Bottom (also top center), OL1 ,58E-02 0.10
15 SXSL3140 East CV Yard, Soil Pile @ 6 on West Side (6" Depth), OL1 99E- 0.30
16 SXSL3142 Soil Pile, CV Yard, Three Feet on East Side, SR-37, OL1 5.81E( 0.58
17 SXSL3145 East CV Yard, Soil Pile @ 3' on East Side (§” Depth), OL1 1.22E+00 1.22
18 SXSL3149 Soil Pile, CV Yard, Six Feet on East Side, SR-37, OL1 2,90E.C 0.28
18 SXSL3153 East CV Yard, Soil Pile @ Top (8" Depth), OL1 2.91E.( 0.29
21 SXSL4142 CV Yard Soil - West Side, AP1-7, OL1 8.94E.01 0.88
22 §X5L4143 CV Yard Soil - West Side, AP1-7, OL1 4.97E.01 0.50
2 SXSL4149 CV Yard Soil - West Side, AP1-7, OL1 6.74E.02 3.87E+00 394

TABLE 4 - Ratio To Cs-137 for Positive Nuclides
SNEC Sample No Location/Description H-3 Sr-80 Co-80 Cs-137 Total
1 CV Tunnel CV Tunnel Sediment Composite, OL1 7.71E-03 7.35E-04 1.00E+00 1.01
2 $X95L99218 Subsuface Sample £29 (0-5'), AY-128, OL1 1.00E+00 1.00
3 SXSL1063 North CV Yard Soil BA-127, 812' El, Sample # 5, OL2 4.91E+00 1.00E+00 5.91
4 §X3L1089 North CV Yard Soil AY-127, 810' EI, Sample £ 3, OL1 2.23E+00 1.00E+00 3.23
5 SXSL1115 North CV Yard Soil AY-128, 804' El, Sample # 2, OL1 2.57E+00 1.00E+00 3.57
8 $XSL1122 North CV Yard Soil AY-129, 798" El, Sample # 2, OL1 .85E-01 1.00E+00 1.68
7 SXSL1130 North CV Yard Soil AX-129, 803' El, Sample # 4, OL1 2.10E-01 1.12E-03 .00E+00 1.21
8 SXSL1132 North CV Yard Soil AZ-130, Sample # 5, OL1 1.09E+00 .00E+00 209
9 $X5L1270 AX-129, 3-3, Soil, CV SE Side 5' From CV, 800' El., OL1 .00E+00 1.00
10 SXSL1281 AX-128, 3-1, Soil, CV Tunnel East 5' From CV, 800' El, OL1 1.00E+00 1.00
11 SXSL2649 Anulus Vell, A-2, 5 to 10' Depth, OL1 00_§+00 1.00
13 SXSL2871 CV Area - East Yard Dirt Pile - Middle, 1/2 Way Up, OL1 1.00E+00 1.00
14 SXSL2872 CV Area - East Yard Dirt Pile - Bottom (also top center), OL1 1.00E+00 1.00
15 SXSL3140 East CV Yard, Soil Pile @ 8' on West Side (6" Depth), OL1 1.00E+00 1.00
18 SXSL3142 Soil Pile, CV Yard, Three Feet on East Side, SR-37, OL1 1.00E+00 1.00
17 SXSL3145 East CV Yard, Soil Pile @ 3' on East Side (8" Depth), OL1 1.00E+00 1.00
18 SXSL314% Soil Pile, CV Yard, Six Feet on East Side, SR-37, OL1 1.00E+00 1.00
18 SXSL3153 East CV Yard, Soil Pile @ Top (6" Depth), OL1 1.00E+00 1.00
21 $XSL4142 CV Yard Soil - West Side, AP1-7, OL1 1.00E+00 1.00
22 SXSL4143 CV Yard Soil - West Side, AP1-7, OL1 1.00E+00 1.00
23 SXSL4148 CV Yard Soil - West Side, AP1-7, OL1 1.74E.02 1.00E+00 1.02
Mean=>|  1.95E+00 7.71E-03 6.42E-03 1
Sigma=| 1.708 0.010 0.000
Mean % of Total=) 65.79% 0.26% 0.22% 33.74%

(02




Table 5

Effective DCGL Calculator for Cs-137 (in pCilg)

SAMPLE NUMBER(:)::ICV YARD SOIL & BOULDER SAMPLES

17.45% 25,0l mrem/y TEDE Limit

7.79% mrem/y Drinking VWater (DW) Limit W Check for 25 mrem/ Y
Sample Input
(pCiig, uCi, % 25 mrem/y TEDE ' A - Allowe pCiig for Value Checked from This Sample
Isotope of Total, étc.) | % of Total Limits {pCilg) | 25 mrem/y TEDE ColumnAorB mremiy TEDE
1]Am-241 0.000% 9.9 0.00 000 0.00
2|C.14 0.000% 2.0 0.00 000 0.00
3|Co-60 0.0064 0216% 35 004 0.04 005
4|Cs.137 1.0000 33.738% 6.6 573 379
§|Eu-152 0.000% 101 0.00 000 000
8|H-3 1.9499 685.786% 132 11 1"y 037
7|Ni-63 0.000% 747 0.00 0.00 0.00
8|Pu-238 0.000% 1.8 0.00 000 0.00
9|Pu-239 0.000% 1.6 0.00 000 0.00
10| Pu-241 0.000% 86 0.00 0.00 0.00
11| Sr-90 0.0077 0.260% 1.2 004 0.04 0.16
|_2.96E+00 100.000%| 16.98 - 38.03 16.98 4.364
Maximum Permissible Maximum To Use This Information,
pCilg Permissible pCilg Sample Input Units Must Be In
(26 mremiy) (4 mremly) W"E&M&
Attachment 4-4
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Effective DCGL Calculator for Cs-137 (dpm/100 ¢cm*2) £33 Groas Activity DCOLw: ¢ | . Gross Activity Adm|nistrative Linitek

‘| 44434 [dpmiipocm*2 33325  [dpmioocmry
I 25.0|mremly TEDE Limit -
' riokale sy 'Cyq37 LMt i . | - . Cs-137 Adminlsjrative Limil SE2%
PAMPLENO(s)=> |cv YARD SOIL & BOULDER SAMPLES | 26445  [dpmrpoem*a |7 19834 [dpmi100 cm*2
|:.SNEC-AL" ] 75% ]
Sample Ipput Indjvidual Limits  Allowed dpm/1Q0 Beta dpm/100 Alpha dpm/100
|sotope (nCl/g, uCli, atc.) % pf Total (dnm/100Q cm*2) cmA2 mremly TEPE qmA2 cmAp
Aam-241 1 " " 7T TTo.000%] 27 . 00D Q.00 [T NA T 0.00 _ [Am-241
2 . 0.000% 3,700,000 0.0p 0.00 0.00 . NIA C-14
3 6.25E-03 0.443% 7,100 196.87 0.69 196.87 N/A Co-60
4 R N AT E AR | e D B16%8 8,0003|::26444.68 5+ | 1145 23.67: - | 5264447 == NIA C8-1375%- niasy
B e 0.000%| 13,000 0,00 ~0.00 ~0.00 N - Ey-152
B 5.57E-01 39.pQ0Y 120,000,000 175p1.45 0.00 NotDetectable |~ N/A H-3
7[Ni-63 0.000% 1,800,000 0.00 Q.00 Not Detsctable ~ N/A Ni-63
p|Pu-238° ‘ ) 0.000% - 30 0.00 0.00 " NA 0.00 Py-238
plPus239 o ) 0.000%| . 28 0.0p 0.00 © NIA - 0.00 Py-239
1p|Pu-241 0.0Q0% 880 0.0p 0.Qo Not Detectable " NIA Py-241
11]Sr-80 7.64E-03 0.p42% 8,700 240.75 0.69 240.75 ‘ NIA Sr-90
) ' 100.0Q0%) ) 44434 35,0 26882 - 0
o ’ MaxImum ’
Permispiblp
dpm/100 cmA2
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‘ Site Report

Site Summary

Site Name: CV Yard Area (OL1-4)
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
b
?
COMPASS v1.0.0 71612004 Page 1
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SRR,
JxSurface Soil Survey Plan

Survey Plan Summary

Site: CV Yard Area (OL1-4)

Planner(s): BHB
Survey Unit Name: CV Yard Area (OL1-4)

Comments: North East Area
Area (m3); 441 Classification: 1
Selected Test: WRS Estimated Sigma (pCi/g): 1.06
DCGL (pCi/g): 4.30 Sample Size (N/2): . 26
LBGR (pCi/g): 3.2 Estimated Conc. (pCi/g): 0.5
Alpha: 0.050 Estimated Power: 1

" “Beta: 0.100 EMC Sample Size (N): 26
Scanning Instrumentation: Nal 2" by 2" (W)

14

Prospective Power Curve
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G
\pSurface Soil Survey Plan

Contaminant Summary

DCGLw Inferred Modified DCGLw Scan MDC
Contaminant (pClg) Contaminant Ratlo {(pCl/g) {(pCl/g)
Cs-137 4,30 N/A N/A N/A 3.2
Survey Unit Estimate Reference Area Estimate
(Mean % 1-Sigma) (Mean t 1-Sigma)
Contaminant (pCl/g) (pClig)
Cs-137 0.82+ 1.06 0.28 + 0.39
!
’
COMPASS v1.0.0 716/2004 Page 2
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| Elevated Measurement Comparison (EMC)

Enter in a description for the scanning instumentation used. Then enter a scan MDC for each
measured contaminant Click the CALCULATE button to view the integrated survey design
results. All entered and calculated scan MDC and DCGL units are in pCifg.

Scanning Instrumentation Description: [Nal 2" by 2" (W)

- ~Enter Scan MDC :
o Contaminant Scan MDC \%
Cs-137 32 NUREG-1507
o | Scan HOC: | %
T CALCULATE
- &
/
,:j" Statistical Design Hot Spot Design
W] N2 | 26 Actuel ScanMDC; | 32
e Bounded Area (m?: | 17 ) Area Factor: N/A
%l AreaFactor. | 1 , BoundedArea(m?: | N/A
4o DCGLw: | 430 Post-EMC N/2: | 26
5.-‘; ScanMDCRequired: |. NA (M P
No additional samples are required because the actual
scan MDC is less than the DCGLw.
¥ Enable Traininc
v1.00 . C ok ||
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Building Surface Survey Plan

Survey Plan Summary

Site: Concrete Cap Over CV dome
Planner(s). BHB
Survey Unit Name: CV Dome Cap - MA8-3

Comments:

Area (m3?). 182 Classification: 3
Selected Test: WRS Estimated Sigma (cpm): 38.7
DCGL (cpmy): 5,879 Sample Size (N/2): ) 8
LBGR (cpm): 5,770 Estimated Conc. (cpm): 187
Alpha: 0.050 Estimated Powet: 1.00
Beta: 0.100

Prospective Power Curve
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COMPASS v1.0.0 711312004 Page 1
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Building Surface Survey Plan

atracHveNT b - Z2-

Contaminant Summary
DCGLw
Contaminant {dpm/100 cm?)
Gross Activity 33,325
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): 33,325
Total Efficiency: 0.14
Gross Beta DCGLw (cpm): 5,879
{o) " Type Mode Area {cm?)
23 GFPC Beta 126
Contaminant Fraction? Inst. Eff. Surf. Eff. Total Eff.
Gross Activity 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): 493 + 39 (1-sigma)
Count Time (min): 1
‘ Number of Average Standard MDC
Material BKG Counts (cpm) Deviation (cpm)  {dpm/100 cm?)
Concrete 31 306 345 478
’
COMPASS v1.0.0 711312004 Page 2



.North East CV Yard Area

OL1-4
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NORTHEAST CV YARD - KEY MEASUREMENT POINTS 1 & 5
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| MAS8-3 Concrete CaE Over CV Dome |

Sample No. [ Grid No. [ X-Coordinate | Y-Coordinate]|
1 D9 36" 28"
2 D14 19" 28"
3 H7 25" 26"
4 H12 8" 26"
5 H16 30" 26"
6 L9 36" 25"
7 L14 19" 25"
8 L19 2" 25"
-~ 9 P12 8" 23"
10 P6 31" 23"
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Williamsburg Concrete Background Measurements

37122N21 Instrument 95348 RLM6220 Time Detector Counts Cout Time (sec) Mode Designator FSS-001 BHB
0 BKGND 1/4/2002 8:52 1 7.26E+03 1800 SCL Inital Background B
1 Source Check 1/4/2002 9:07 1 1.79E+05 60 SCL Source B
2 BKGND 1/4/2002 10:05 2 4.40E+01 1800 SCL Inital Background o Concrete CHecomi = 0
14 Source Check 1/472002 10:39 2 1.51E+05 60 SCL Source a Shieided Unshielded |
15 CON A1S 1/4/2002 13:00 1 2.78E+02 60 SCL Shielded 2.78E+02
16 CON A1U 1/472002 13:02 1 3.88E+02 60 SCL Unshielded 3.88E+02
17 CON A2S 1/472002 13:20 1 2.39E+02 60 SCL Shielded | B | 2.39E+02
18 CON A2V 17472002 13:21 1 2226402 60 SCL Unshielded | B 2.22E+02
19 CON A3S 1/42002 13:28 1 2.39€6+02 60 SCL Shielded | B | 2.39E+02
20 * CON A3U 1/4/2002 13:30 1 2.626+02 60 SCL Unshielded | B 2.62E+02
21 CON A4S 1/4/2002 13:36 1 2.45E+02 60 SCL Shielded | B | 2.45E+02
22 CON A4U 17472002 13:38 1 2.71E+02 60 SCL Unshielded 2.71E+02
23 CON ASS 1/472002 13:58 1 2.00E+02 60 SCL Shielded 2.00E+02
24 CON ASU 1/472002 14:00 1 2.82E+02 60 SCL Unshielded 2.82E+02
25 CON A6S 1/4/2002 14:03 1 1.84E+02 60 SCL Shielded | B | 1.84E+02
26 CON A6U 1/472002 14:05 1 3.10E+02 60 SCL Unshielded B 3.10E+02
27 CONA7S 1/4/2002 14:09 1 1.98E+02 60 SCL Shielded | B | 1.98E+02
28 CON A7U 1/4/2002 14:10 1 3.15E+02 60 SCL Unshielded 3.15E+02
29 CON A8S 1412002 14:19 1 2.34E+02 60 SCL Shielded | B | 2.34E+02
30 CON A8S 1142002 14:22 1 2.31E+02 60 SCL Shielded | B | 2.31E+02
31 CON A8U 17472002 14:24 1 2.88E+02 60 SCL Unshielded 2.88E+02
32 CON A9S 1/472002 14:31 1 2.65E+02 60 SCL Shielded | B | 2.65E+02
33 CON ASU 17472002 14:33 1 2.89E+02 60 SCL Unshielded 2.89E+02
34 CON A10S 1/4/2002 14:42 1 2.46E+02 60 SCL Shielded %_L 2.46E+02
35 CON A10U 11472002 14:43 1 3.16E+02 60 SCL Unshielded 3.16E+02
36 CON A11S 1/4/2002 15:10 1 1.95E+02 60 SCL Shielded | B | 1.95E+02
37 CON A11U 1/4/2002 15:12 1 2.94E+02 60 SCL Unshielded B 2.94E+02
~°38 CON A12S 1/4/2002 15:13 1 2.21E+02 60 SCL Shielded | B | 2.21E+02
39 CON A12U 1/4/2002 15:14 1 2.B4E+02 60 SCL Unshielded 2.84E+02
40 CON A13S 1/4/2002 15:23 1 1.74E+02 60 SCL Shielded | B | 1.74E+02
41 CON A13U 1/4/2002 15:24 1 2.94E+02 60 SCL Unshielded 2.94E+02
42 ~CON A14S 1/4/2002 15:25 1 1.96E+02 60 SCL Shielded }_Q_ 1.96E+02
43 CON A14U 1/4/2002 15:26 1 3.33E+02 60 SCL Unshielded | B 3.33E+02
44 CON A15S 1/4/2002 15:28 1 2.16E+02 60 SCL Shielded | B | 2.16E+02
45 CON A15U 1/4/2002 15:29 1 3.45E+02 60 SCL Unshielded 3.45E+02
465 CON A16S 1/472002 15:30 1 1.83E+02 60 SCL Shielded | B ] 1.83E+02
47 CON A16U 1/4/2002 15:31 1 3.13E+02 60 SCL Unshielded - -+ <] 3.13E+02
48 CONA17S 1/4/2002 15:33 1 1.82E+02 60 SCL Shielded | B | 1.82E+02 | - - -
49 CON A17U 1/4/2002 15:34 1 3.226402 60 SCL Unshielded e 3.22E+02
50 CON A18S 1/4/2002 15:35 1 1.84E+02 60 SCL Shielded . L8] 1.84E+02 -
51 CON A18U 1/4/2002 15:36 1 3.24E+02 60 SCL Unshielded 3.24E+02
52 CON A19S 1/4/2002 15:37 1 1.91E+02 60 SCL Shielded | B | 1.91E+02 = e
53 CON A19U 1/4/2002 15:39 1 3.07E+02 60 SCL Unshielded B - 3.07E+02
54 CON A20S 1/4/2002 15:40 1 1.94E+02 60 SCL Shielded | B | 1.94E+02 -
55 CON A20U 1/472002 15:41 1 3.33E+02 60 SCL Unshielded 3.33E+02
56 CON A21S 17472002 15:57 1 2236402 60 SCL Shielded | B | 2.23E+02
57 CON A21U 1/4/2002 15:58 1 2.92E+02 60 SCL Unshieided I 2.92E+02
58 CON A22S 1/4/2002 15:59 1 1.72E+02 60 SCL Shielded | B | 1.72E+02 T
59 CON A22U 1/4/2002 16:.00 1 2.80E+02 60 SCL Unshielded B - 2.80E+02
60 CON A23S 11472002 18:01 1 1.94E+02 60 SCL Shielded | B 1.94E+02 B
61 CON A23U 1742002 16:02 1 3.296+02 60 SCL Unshielded B 3.29E+02
62 CON A24S 1/472002 16:04 1 1.876+02 60 SCL Shielded | B | 1.87E+02 R
63 CON A24U 1/472002 16:05 1 3.48E+02 60 SCL Unshielded R 3.48E+02
64 CON A25S 1/472002 16:06 1 2.07E+02 60 SCL Shielded B | 2.07E+02 | -~
65 CON A25U 1/472002 16:07 1 3.72E+02 60 SCL Unshielded 1 | 3.72E+02
66 CON A26S 17472002 16:09 1 2.096+02 60 SCL Shielded | B 2.09E+02 { -~ —mo
67 CON A26U 1/472002 16:10 1 3.2664+02 60 SCL Unshieided - 1 3.26E+02
638 CON A27S 1/472002 16:11 1 2 07E+02 60 SCL Shiekled | B | 2.07E4+02 | ~noi~eee-
69 CON A27U 11472002 16:12 1 3.30E+02 60 SCL Unshieided el 3 30E+02
70 CON A28S 1/472002 16:14 1 2.306+02 60 SCL Shielded | B ] 2.30E4+02 | =Ty e
71 CON A28U 1/4/2002 16:15 1 3.06E+02 60 SCL Unshielded e s oo 3L06E402
72 CON A29S 1/472002 1620 1 2.13E+02 60 SCL Shielded | B | 2.13E+02 | o
73 CON A29U 1/472002 16:21 1 2.58E+02 60 SCL Unshieided mreazr e o D SBEH02
74 CON A30S 1/472002 16:24 1 2.336+02 60 SCL Shielded FL 2.33E+02 | ~omemi
75 CON A30U 1/472002 16:25 1 2.89E+02 60 SCL Unshielded -~ o) 2.89E+02
76 CON A31S 1/4/2002 16:28 1 1.84E+02 60 SCL Shieided _g‘ 1.84E+02 s
77 CON A31U 1/4/2002 16:29 1 2.63E+02 60 SCL Unshielded B - - | 2.63E+02
—_ Source Check 11412002 17:27 1 1.70E+05 60 SCL — B
Minimum ={ 1.72E+02 | 2.22E+02
Maximum =| 2.78E+02 | 3.88E+02
Mean | 2.11E402 | 3.06E+02
Sigma =3| 2.69E4+01 | 3.ASE+01
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JOLU1-1 POST REMEDIATION SAMPLES OL1-1 POST REMEDIATION SAMPLES OL1-1 POST REMEDIATION SAMPLES
Onsite analysis Onsite analysis, with additional samples Ony ite analysis, with even more sampies
Sample Number Grid Cs-137 pCU Sampie Number Grid Cs-137 pClg Samyle Number Grid Cs-137 pClg
SX-SL-1281 AX-128 4.5 SX-SL-1281 AX-128 4.5 SX-SL-1281 AX-128 45
SX-SL-1282 AX-128 094 . SX-SL-1282 AX-128 0.94 SX-SL-1282 AX-128 0.94
SX-SL-1283 AX-128 3 Povg mmeve - N SX-SL-1283 AX-128 3 SX-SL-1283 AX-128 23
SX-SL-1284 AX-128 14 — SX-SL-1284 AX-128 14 SX-SL-1284 AX-128 1.4
SX-SL-4076 AX-128 09 '} SX-SL-4076 AX-128 09 SX-SL-4076 AX-128 0.9
SX-SL-4073 AX-128 0.07 . 1}SX-SL-4135 AP1-1 0.08 SX-SL-4135 AP1-1 0.08
SX-SL-1285 AX-128 1.5 = 2)SX-SL-4138 AP1-2 0.1 SX-St-4138 AP1-2 0.1
SX-SL-1228 AX-130 048 3|SX-S1L4137 AP1-3 0.17 SX-SL-4137 AP1-3 0.17
SX-SL-1229 AX-130 0.15 4|SX-SL.4138 AP1-4 0.16 SX-SL-4138 AP14 0.16
SX-SL-1230 AX-130 37 5|SX-SL-4133 AP1-5 0.08 SX-SL-4133 AP1-5 0.06
SX-SL-1231 AX-130 049 6]SX-SL-4134 AP1-8 0.05 SX-SL-4134 AP1-8 0.05
SX-SL-1232 AX-130 1.25 7]5X-SL4139 AP1-7 0.08 SX-SL-4139 AP1-7 0.08
SX-SL-1126 AZ-130 0.36 B8fSX-SL-4140 AP1-8 0.05 . SX-SL-4140 AP1-8 0.05
SX-SL-1127 AZ-130 064 9ISX-SL-4141 AP1-9 0.08 SX-SL-4141 AP1-9 0.06
SX-SL-1128 AZ-130 0.22 10|SX-SL-4142 AP1-10 (0.8 SX-SL-4142 AP1-10 10.9
SX-SL-1132 AZ-130 2 11]SX-SL4143 AP1-11 05 SX-SL-4143 AP1-11  [0.5
SX-SL-1104 AZ-129 |0.08 12]SX-SL4149 AP1-12 |39 SX-SL-4149 AP1-12 3.9
SX-SL-1105 AZ-129 034 13]SX-SL-4150 AP1-13 10.05 SX-SL-4150 AP1-13 ]0.05
SX-SL-1106 AZ-129 0.78 14|SX-SL-4152 AP1-14  10.06 SX-SL-4152 AP1-14 |0.08
SX-SL-1107 AZ-129 025 SX-SL-4073 AX-128 0.07 1]5X-SL-4153 0.05
SX-SL-1108 AZ-129 0.28 SX-SL-1285 AX-128 1.5 2|SX-SL4154 0.05
SX-SL-1099 AZ-128 1.2 SX-SL-1228 AX-130 0.48 3|SX-SL-4158 0.08
SX-SL-1100 AZ-128 0.12 SX-SL-1229 AX-130 0.15 4]SX-SL-4158 0.14
SX-SL-1101 AZ-128 |0.07 SX-SL-1230 AX-130 37 5|SX-SL4157 0.03
SX-SL-1102 AZ-128 0.2 SX-SL-1231 AX-130 0.49 6|SX-SL4160 0.08
$X-SL-1103 AZ-128 023 SX-SL-1232 AX-130 1.25 7{SX-SL-4161 0.05
SX-SL-1075 AX-127 023 SX-SL-1126 AZ-130 0.36 BISX-SL4182 0.05
SX-SL-1076 AX-127 0.16 SX-SL-1127 AZ-130 064 9)SX-SL4159 0.08
SX-SL-1077 AX-127 0.7 SX-SL-1128 AZ-130 0.22 10{SX-SL4164 0.07
SX-SL-1078 AX-127 0.13 SX-SL-1132 AZ-130 2 11|SX-SL-4165 0.08
SX-SL-1079 AX-127 0.13 SX-SL-1104 AZ-129 |0.08 SX-SL.4073 AX-128 0.07
SX-SL-1087 AY-127 |0.08 SX-SL-1105 AZ-129 0.34 SX-SL-1285 AX-128 1.5
SX-SL-1088 AY-127 |0.07 SX-SL-1106 AZ-129 0.78 SX-SL-1228 AX-130 048
SX-SL-1089 AY-127 [0.05 SX-SL-1107 AZ-129 0.2§5 SX-SL-1229 AX-130 0.15
SX-SL-1090 AY-127 [0.08 SX-SL-1108 AZ-129 0.28 SX-SL-1230 AX-130 3.7
SX-SL:1091 AY-127 [0.07 SX-SL-1099 AZ-128 1.2 SX-SL-1231 AX-130 049
SX-SL-1027 AZ-127 035 SX-SL-1100 AZ-128 0.12 SX-SL-1232 AX-130 125
SX-SL-1028 AZ-127 0.57 SX-SL-1101 AZ-128 ]0.07 SX-SL-1126 AZ-130 0.38
SX-SL-1029 AZ-127 0.5 SX-SL-1102 AZ-128 0.2 SX-SL-1127 AZ-130 0.64
SX-SL-1030 AZ-127 045 SX-SL-1103 AZ-128 023 SX-SL-1128 AZ-130 0.22
SX-SL-1031 /42127 07 SX-SL-1075 AX-127 023 SX-SL-1132 AZ-130 2
SX-SL-1233 AY-130 0.14 SX-SL-1076 AX-127 0.6 SX-SL-1104 AZ-129 I0.0B
SX-SL-1234 AY-130 06 SX-SL-1077 AX-127 07 SX-SL-1105 AZ-129 034
SX-SL-1235 AY-130 1.3 SX-SL-1078 AX-127 0.13 SX-SL-1106 AZ-129 0.78
SX-SL-1121 AY-129  0.035 SX-SL-1079 AX-127  0.13 SX-SL-1107 AZ-129 025
SX-SL-1122 AY-129 43 SX-SL-1087 AY-127 [0.08 SX-SL-1108 AZ-129 0.28
SX-SL-1221 AY-128 0.17 SX-SL.-1088 AY-127 10.07 SX-SL-1099 AZ-128 1.2
SX-SL-1222 AY-128 11 SX-SL-1089 AY-127 |0.05 SX-SL-1100 AZ-128 0.12
SX-SL-1223 AY-128 2.4 SX-SL-1090 AY-127 {0.08 SX-SL-1101 AZ-128 |0.07
SX-SL-1224 AY-128 2 SX-SL-1091 AY-127 |0.07 SX-SL-1102 AZ-128 0.2
SX-SL-1225 AY-128 175 SX-SL-1027 AZ-1Z7 035 SX-SL-1103 AZ-128 023
SX-SL-4083 AX-129 03 SX-SL-1028 AZ-127 057 SX-SL-1075 AX-127 023
SX-SL-4082 AX-129 0.14 SX-SL-1029 AZ-?‘H 0.5 SX-SL-1078 AX-127 0.16

Max 4.50 SX-SL-1030 AZ-127 0.45 SX-SL-1077 AX-127 07
Avg 0.82 SX-SL-1031 AZ-127 07 SX-SL-1078 AX-127 0.13
STDEV |[1.08 SX-SL-1233 AY-130 0.14 SX-SL-1079 AX-127 0.13
Denotes < MDA | SX-SL-1234 AY-130 06 SX-SL-1087 AY-127 lo.08
- {1SX-SL-1235 AY-130 13 SX-SL-1088 AY-127 |0.07
SX-SL-1121 AY-129 0.035 SX-SL-1089 AY-127 ]0.0S
SX-SL-1122 AY-129 43 SX-SL-1090 AY-127 |0.08
SX-SL-1221 AY-128 0.17 SX-SL-1091 AY-127 |0.07
SX-SL-1222 AY-128 1.1 SX-SL-1027 AZ-127 035
SX-SL-1223 AY-128 21 SX-SL-1028 AZ-127  0.57
SX-SL-1224 AY-128 2 SX-SL-1029 AZ-127 05
SX-SL-1225 AY-128 175 SX-SL-1030 AZ-127 045
SX-SL-4083 AX-129 03 SX-SL-1031 AZ-127 07
SX-SL-4082 AX-129 0.14 SX-SL-1233 AY-130 0.14
Max 4.50 SX-SL-1234 AY-130 08
Avg 0.74 i SX-SL-1235 AY-130 13
{ STDEV [1.05 SX-SL-1121 AY-129 0.035
Denotes < MDA l SX-SL-1122 AY-129 43
SX-SL-1221 AY-128 0.7
SX-SL-1222 AY-128 1.1
SX-SL-1223 AY-128 2.1
SX-SL-1224 AY-128 2
SX-SL-1225 AY-128 175
SX-SL-4083 AX-128 0.3
SX-SL-4082 AX-129 0.14
Max 4.50
Avg 0.64
STDEV [1.00
, Denctes < MDA |
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LV-Pad Variability-‘Measurements SR-0143
437122N21 1261688 JF1995 Time Oetector Counts Count Timetsec) Mode Designator F5S-753 BHB
0 BKG CK 711212004 5:54 1 2.65E+03 600 SCL Inntal Background B Steel CF{cpm) = 0
1 SCCK 7/42/2004 6:00 1 1.73E+05 60 SCL Source B Shielded  Unshieided | NET cpm
2 MAB-3FP1S  7/12/2004 12:51 1 2.97E+02 60 SCL Shielded 2.97E+02
{1 3 MABIFPTU  7H2/2004 1253 1 4.62E+02 60 SCL  Urshielted |B 4.62E+02 | 1.65E+02
1T 4 MAB-IFPZS  7/1272004 12:54 1 3.56E+02 €0 SCL Shieided | 3.56E+02
s MAB-3FP2U  7/12£2004 12:55 1 4.76E+02 60 SCL Unshielded {8 4.76E+02 | 1.20E+02
5 ~MABJFP3S  7/12/2004 12:57 1 4.03E+02 60 SCL Shieided {0 4.03E+02 .
7 MAB-3FP3U  7/12/2004 12:58 1 4.28E+02 60 ScL Unshielded {p 4 28E+02 | 2.50E+01
8 MAB-3FP4S  7/12/2004 13:00 1 3.61E+02 60 SCL Shieided 3.61E+02
9 MAS-3FP4U  7/12/2004 13:01 1 5.41E+02 60 SCL Unshielded H;' S41E+02 | 1.80E+02
F 10 MABIFPSS  7/12/2004 13:03 1 3.26E+02 60 SCL Shieided | p| 3.26E+02
4 1 MAB-3FPSU  7/12/2004 13.04 1 5.09E+02 60 SCL Unshielded  {$] . S.G0E+02 | 1836+02
12 MAB-3FPES  7/12/2004 13:06 1 3.89E+02 60 SCL Shietded || 3.89E+02
13 MAB-3FPSU  7/12/2004 13:07 1 4.94E+02 80 scL Unshielded |8 4 94E+02 | 1.05E+02
13 MAB-3FP7S  7/12/2004 13:09 1 3.92E+02 60 SCL Shieided || 3.92E+02
4 15 MAS-3FP7U  7/12/2004 13:10 1 5.466+02 €0 SCL Unshielded {8 S46E+02 | 1546402
4 18 MABJIFPBS  7/12r2008 1311 1 3.63E+02 80 SCL Shreiced || 3.63E402 -
17 MAS-3FPSU  7/12/2004 13:13 1 5.47E+02 80 SCL  Unshielded (B S.47E+02 | 1.84E+02
| KL MAB-3FP9S  7/12/2004 13:14 1 3.79E+02 60 SCL Shiexded | B 3.79E+02 .
19 MAB-3FPOU  7/12/2004 13:18 1 4.52E+02 60 SCL  Unshielded (B 4.52E+02 | 7.30E+01
1 @ ‘MAB-3FP10S  7/1272004 1317 1 3.57E+02 ) SCL Shielded | B| 3.57E+02
21 MAB-IFP10U  7/12/2004 13:18 1 4 19E+02 60 SCL  Unshielded 1P 4.15E+02 | 6.20E+01
22 MAB-3FP11S  7/1212004 13:20 1 3.67E+02 80 SCL Shieded  |8] 3.67E+02
] = MASIFP11U  7/12/2004 13:21 1 5.00E+02 80 SCL  Unshielded {8 | S00E+02 | 1.33E+02
~-24 MAS-3FP12S  7/12/2004 1323 1 3.69E+02 60 SCL Shielded | ] 3.69E+02
1 25 MAS-3FP12U  7/12/2004 13:24 1 §.38E+02 60 SCL  Unshielded |B §.38E+02 | 1.69E+02
26 MAB-3FP13S  7/12/2004 1326 1 3.35E+02 80 SCL Shielded | B| 3.35E+02
1 2z MABIFPI3U  7/12/2004 13:27 1 4.69E+02 60 ScL i $ 4 69E+02 ] 1.34E+02
28 MAB-3FP14S  7/122004 13.28 1 3.75E+02 60 SCL Shietded 18] 8.756+02 ]
29 MAB-IFP14U  7/12/2004 13:30 1 5.00E+02 60 SCL  Unshielded |B §.00E+02 | 1.25E+02
30 MAB-3FP15S  7/12/2004 13:31 1 3.26E+02 60 SCL Shieided ] 3.26E+02
a3t MAB-3FP1SU  7/12/2004 13:32 1 5.50E+02 80 SCL  Unshiekded |8 5.50E+02 | 2.24E+02
{ 92 MAB-3FP16S  7/12/2004 13:34 1 4.16E+02 €0 SCL Shieided 18] 4 16E+02 g
4 =3 MASIFPI6U  7/1272004 13:35 1 4.84E+02 60 SCL  Unshieded 18 4.84€+02 | 6.80E+01
4 MAB-3FF17S  7/12/2004 13:37 1 3.61E+02 60 SCL Shielded FE 3.61E+02
a5 MAB-3FP17U  7/2/2004 13:38 1 5.14E+02 €0 SCL  Unshieided |8 5.14E+02 | 1.53E+02
36 MAB-3FP18S  7/12/2004 13:40 1 . 3.90E+02 60 SCL Shieided | B] 3.90E+02
a7 MAS-IFPISU  7/1212004 113311 1 4.90E+02 60 SCL__ Unshieided [P] . 3 90E+02 | 1.00E+02
1 38 MAB-3FP18S  7/12/2004 13:43 1 3.71E+02 60 SCL Shieided | Bl 3.71E+02
J 38 MAS-IFP1SU  7/12/2004 13:44 1 4766402 60 SCL  Unshielded [P - 4 76E+02 | 1.05E+02
S T MAB3IFP20S  7/12/2004 1346 1 3.58E+02 80 SCL Shieided 3.58E+02 -
41 MAS-3FP20U  7/12/2004 13:47 1 4.65E+02 60 SCL  Unshieded [B 4.65E+02 | 1.07E+02
iy Minimum =] 2.9TE+02 4.19E+02 | 2.50E+01
Maximum =] 416E+02 5.50E+02 | 2.24E+02
? Meen | 3.656+02 493E+02_| 1.28E+02
Siama =  2.82E+01 3.87E+01 | 4.94E+01
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SECTION‘I SURVEYUNITINSPECTION QESCR!P'NON o A

. .
D

Survey Unit# ¢ CV1-4 and MA8-2 | Survey Unit Location | CV Excavation Northeast and CV Concrete Pad

Date 7/13/104 T Time T1 200 fngpection Team Members D. Samge
.- ... .. ' 'SECTION2:SURVEY UNITINSPECTICNSCCPE =~ < .
Inspection Requirernents (Check the appropriate Yas/No answer.) ‘ Yes | No | N/A
1 Have sufficient survays (i.e., poxt remedlation, characienzation, etc ) been obtained fof the survey unit? X
2. Dothe surveys {from Quesuon 1) demonstrate that the survey unit will mest Skely pass the FSS? X
3. isthe physical work (1.e.. lemediztion & housekeeping) in or around the survay unit compiate? X
4. Have all tools, non-permarent aquipment. and meterlal not needed to perform the FES been removea? X
5 Are the survey surfaces relatively free of loase gebdrts (1.e., dirt, concrete dust, metai filings, atc.;? X
6. Arethe survey surfaces relativaly free of iquids (1.e., water, moisture, cil, alc )? X
7. Arethe survey surfaces lree of all paint, which has the potential to shietd radiation? X
8. ﬁavn the Surface Mensurement Test Areas (SMTA) been established? (Reter 10 Exntba 2 for instructions.) X
9 Have the Surface Measurement Test Areus (EMTA) dala been callccied? (Refer ta Exhibit 2 for tnstructions } ' X
10. Are the survey surfaces eeslly accesaible? (No scatfolding, high reach, etc. is needed to perform the FSS) X
11, is lightlr;g adequate to perferm the FSS7? X
12. 13 the area industrially safe to perform the FSS7 (Evaluete potential fall & tnp hazards, confined spaces, etc) X
13. Have photagraphs been taken showing the overall condttion of the area? X
14. Have all unsatisfactory conditions been resolved? X

NOTE: If a *“No” anewer is obtained ebove, the Inspector should immadiately comect the preblem or mmutlate corrective actions through the
responsibla ste depariment, as applicadle. Document actions taken and/or justificalions in the “Commerts’ section below. Attach additions!
shaats 83 necessary. [}

Comments:

Response to Question 10: As mentioned on survey inspection performed on 6/30/04, access to east slope
may require assistance via ladder/scaffolding. Discussed with L. Shamenek. He will have support personnel
available 1o assist survey team.

Response to Question 12: As mentioned on survey inspection performed on 6/30/04, erosion is occurring on
southeast side of CV1-4 (3t wing wall). Erosion has occurred also on the east slope. This area needs to be
evaluated by D and D Engineering prior {0 start of FSS. Discussed with L. Shamenek. He will examine the
erosion st the time of FSS performance. - .

Survey Unit inspector (print/sign) | D, Sarge / %// Date 7113104
' Date

Survey Deslgner (print/sign) r

——
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Erstnpergy
. SNEC CALCULATION COVER SHEET
CALCULATION DESCRIPTION
Caleutation Number Ravision Number Effective Date Page Number
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1.0 PURPOSE

1.1 The purpose of this calculation is to develop a survey design for the phase 4 CV Yard area.
This area is composed of one (1) soil survey unit and a collection of miscellaneous concrete
surfaces considered one (1) additional survey unit. This is a below grade Class 1 survey
area that is adjacent to remnants of the SNEC CV structure. It extends upward from about
the 803’ El to grade (at ~811’ El), and is bounded by the eastern end of the CV Steam/Pipe
Tunnel and in general, is located in the south west sector of the CV Yard. These landmarks
are shown on Attachment 1-1 through 1-3.

1.2 The soil survey unit is designated OL7-5. The miscellaneous concrete surfaces are
collectively designated MA8-4.

1.3  The total exposed soil surface area is ~66 square meters and the concrete surfaces are
collectively ~7.8 square meters.

2.0 SUMMARY OF RESULTS

The following information should be used to develop a survey request for these survey units. The
effective DCGLw values are listed below. The US NRC has concurred with the original mix and
approach used to derive these values. See Attachment 2-1 to 2-5.

Volumetric DCGLw (pCi/q - Cs-137) Surface Gross Activity DCGLw (dpm/100 cm®)

5.74 (4.3AL)) 44,353 (33,265 A.L.)

NOTE: A.L. is the site Administrative Limit (75% of effective DCGLw), decayed to 9/15/04.

2.1 Soil and Fill Materials Survey Design

2.1.1

Scanning of soil and fill materials shall be performed using a 2” D by 2” L Nal
detector with a Cs-137 window setting. The window will straddle the Cs-137 662
keV full energy peak width.

Soil Scanning Parameters

MDCscan (pClig) - Cs-137 Scan Speed (cm/sec) | Maximum Distance from Surface | % Coverage

3.3 _ 25 4" (gap between) 100%

212

213

214

2.1.5

The instrument conversion factor/efficiency shall be not less than the value reported
on Attachment 3-1 (205 com/uR/h).

Class 1 soil should be scanned using a serpentine scanning pattem that is ~0.5
meters wide.

The MDCscan for soil is determined using a MicroShield model (Attachment 4-1 &
4-2). MDCscan Calculations are shown on Attachments 5-1 and 5-2.

Background has been measured in the area over similar background materials, and
ranges from about 100 cpm to approximately 400 cpm (see Reference 3.1). If a
count rate of greater than 200 ncpm is encountered during the 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
methods. Sample the elevated areas(s) IAW SNEC procedure E900-IMP-4520.04

(Reference 3-2).
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216

2.1.7
2.1.8

2.1.9

NOTE

This survey design must be revised if it is shown that the true background count rate
(from natural occurring materials) is greater than ~550 counts per minute.

All survey personnel shall be trained to identify 200 ncpm above background based
on an audible instrument response.

Sampling points are to be clearly marked, identified and documented.

Other instruments of the type specified in Section 2.1.1 above may be used during
the FSS but they must demonstrate a detection efficiency at or above the value

listed in Section 2.1.2 (~205 cpm/uR/h).
VSP (Reference 3.3) is used to plot all sampling points on included diagrams.

2.1.10 The minimum number of soil sampling points indicated for this survey unit by

Compass (Reference 3.4) is 11. Sampling depth should be top 6 inches (15 cm) of
soil (see Attachment 6-1 through 6-5). Distances between soil sample points are
measured over the contour of the survey unit. 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 or to adjust survey point locations.

2.2  Survey Work for Concrete Surfaces

A Gas Flow Proportional Counter (GFPC) shall be used to survey concrete surfaces in this
survey area. The following parameters should be used to develop a survey request.

2.21

222

2.2.3

224

Detection Efficiency Data

€j €s | %Cs-137 | Efficiency Loss Factor | counts/disintegration
0478 | 0.5 0.598 0.421 0.06

The overall counting efficiency for this survey design assumes a mix ratio as shown
on Attachment 2-5. For planning purposes, the instrument and source efficiency is
assumed to be as shown in the previous Table. The detection efficiency is based on
the instruments response to Cs-137. Radionuclides less than 1% of the total mix and
are ignored. H-3 which is ~39% of the mix, has no detectable beta contribution.

A rough surface efficiency factor is employed to ensure that a conservative but
representative efficiency is used for weathered concrete surfaces. From Attachment
7-1 to 7-3 the assessment of the surface area of these rough concrete surfaces
indicates that the mean surface gouge depth is ~1.6 inches deep. From Reference
3-5 and Attachment 8-1 this gap would reduce the overall efficiency by a factor of
~0.421. The resulting efficiency is then 0.06 cts/dis.

All GFPC instruments having a total efficiency (g¢) less than 0.239 (23.9%) should
not be used for this survey work.

These parameters were incorporated into the Compass computer program. The
following is the Compass output for this survey design.
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MDCstatic MDCscan
{dpm/100 cm?)* {dpm/100 cm’)* Action Level Assigned During Phase 1 Scanning (ncpm)
1,116 2,204 1,500

*As calculated by the Compass computer program assuming a background value of 306 com.

2.2.5 The number of static measurement points on miscellaneous concrete surfaces were
determined using the Compass computer program (see Attachment 9-1 through 9-
5). The required number of static measurement points was determined to be as
shown below. VSP was used to plot these locations.

¢ CV Yard Concrete Misc.(Attachment 9-5) — 10 points,

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

2.2.6 The action level during first phase scanning is 1,500 cpom above background. If this
level is reached, the surveyor should stop and perform a_count of at least 1/2
minute duration to identify the actual count rate.

2.2.7 Areas greater than the DCGLw (2,515 ncpm) must be identified, documented,
marked, and bounded to include an area estimate.

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

3.0 REFERENCES

3.1

3.2

3.3
3.4

3.5
3.6
3.7
3.8
3.9

SNEC Calculation No. ES00-03-018, “Optimize Window and Threshold Settings for the
Detection of Cs-137 Using the Ludium 2350-1 and a 44/10 Nal Detector”, 8/7/03.

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

Visual Sample Plan, Vérsion 2.0 (or greater), Copyright 2002, Battelle Memorial Institute.

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

SNEC Calculation No. 6900-02-028, GFPC Instrument Efficiency Loss Study.
SNEC Survey Request No. SR-173, Post-Remediation Results.

Plan SNEC Facility License Termination Plan.

SNEC Procedure E900-IMP4500.59, “Final Site Survey Planning and DQA".

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

3.10 GPU Nuclear, SNEC Facility, “Containment Vessel Survey”, SNECRM-019, Rev 1, 1/18/02.
3.11 SNEC Facility Historical Site Assessment, Rev 0, March, 2000.
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3.12
3.13
3.14

3.16

3.16

SNEC Calculation No. ES00-03-012, Effective DCGL Worksheet Verification.
SNEC procedure ESQ0-IMP-4520.06, “Survey Unit Inspection in Support of FSS Design”.

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

NUREG-1575, “Muiti-Agency Radiation Survey and Site Investigation Manual®, August,
2000.

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

4.0 ASSUMPTIONS AND BASIC DATA

4.1

4.2

4.3

4.4

4.5
4.6

4.7

4.8

4.9

4.10

The Compass computer program is used to calculate the required number of random start
systematic samples to be taken in the survey unit (Reference 3.4).

Soil samples from the area used as the initial estimate of variability are shown in
Attachment 10-1.

Concrete variability of the area structures was performed at the start of this work and are
shown in Attachment 11-1. Background variability results are taken form the Williamsburg
survey work of non-impacted background material (see Attachment 11-2).

The MARSSIM Sign Test will be applicable for the soil section of this survey design. No
background subtraction will be performed under this criteria.

The MARSSIM WRS Test criteria is applicable for concrete survey 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 3.3).

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).

Reference 3.7, and 3.8 was used as guidance during the survey design development
phase.

The construction/assembly drawings used to determine the original physical extent of these
areas are listed as Reference 3.9 and 3.10.

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-0173), shows that the region has been reduced to an
average of 0.26 pCi/g (Cs-137) with a maximum value of 0.51 pCi/g. Earlier remediation
history in this area is reported in the SNEC facility Historical Site Assessment document
(Reference 3-11) 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
permmitted Cs-137 concentration (6.6 pCi/g) lowered to compensate for the presence (or
potential presence) of other SNEC related radionuclides. In addition, an administrative limit
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4.1

412

4.13

4.14
4.15

4.16

4.17

(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 2-1 through 2-5, 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 Pu41. Additionally, the data shows Cs-137 to be the predominant radioactive
contaminant found in this area. Sr-90 on the other hand, was positively identified in only
one (1) sample. H-3 was identified as a positive contaminant in six (6) samples, and Co-60
was identified in three (3) samples.

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 to less than 4.5 pCifg (see Attachment 8-1). Therefore, the
impact of remediation must be considered in determining the effective Cs-137 DCGLw
surrogate value. Remediation of this survey unit was completed by about July of 2001.
Samples collected prior to this date have been disqualified in the final listing which was
decayed to September 15%, 2004. In all, about twenty three (23) sample results were used
to determine the best representative mix for these survey units.

The decayed sample results were input to the spreadsheet titled “Effective DCGL
Calculator for Cs-137" (Reference 3-12) to determine the effective volumetric and surface
DCGLw values for the OL1 area. The output of this spreadsheet is shown on Attachment

24 and 2-5.

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 205 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. The resulting MDCscan is
~3.3 pCi/g (see Attachment 5-1 and 5-2). This value is based on a nominal background
value of 200 cpm.

The survey unit described in this survey design was inspected after remediation efforts
were shown effective. A copy of portions of the SNEC facility post-remediation inspection
report (Reference 3.13), is included as Attachment 7-1 to 7-3.

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

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

Special measurements including gamma-ray spectroscopy are not included in this survey
design.
No additional sampling will be performed 1AW this survey design beyond that described
herein.

The applicable SNEC site radionuclides and their individual DCGLw values are listed on
Exhibit 1 of this calculation.
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4.18
4.19

4.20

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 6-2).

Area factors for concrete surface areas are shown on Attachment 9-1. 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 the more conservative area factor.

5.0 CALCULATIONS

5.1

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

6.0 APPENDICES

6.1

6.2

6.3

6.4

6.5
6.6

6.7

6.8
6.9

6.10
6.11

Attachment 1-1 to 1-2, are photos of survey unit OL1-5 and MA8 —4.
6.1.1 Attachment 1-3, is a diagram of the OL1-5 open land area.

Attachment 2-1 to 2-5 is the sample results from the OL1 area. In addition to the effective
DCGL calculation sheets.

Attachment 3-1, is a copy of the calibration data from typical Nal and GFPC radiation
detectors that will be used in this FSS process.

Attachment 4-1 and 4-2, is a MicroShield model of a soil volume used to determine the
exposure rate from a 1 pCi/g Cs-137 source term.

Attachment 5-1 and 5-2, is the MDCscan calculation sheets for the soil model.
Attachment 6-1, is a diagram of the OL1-5 area showing the soil sampling points.
6.6.1 Attachment 6-2 to 6-5, are the Compass output data for the soil area OL1-5.

Attachment 7-1 to 7-3, is the results of the inspection report for the OL1-5 and MA8-4
areas.

Attachment 8-1, is the efficiency comrection factor employed for a GFPC instrument.
Attachment 9-1 to 94, are Compass output data for the misc. concrete survey unit MAS-4.

6.9.1 Attachment 9-5 is the fixed point survey locations for the MA8-4 misc. concrete
surface.

Attachment 10-1 is the variability measurements of soil samples from the OL1-5 area.
Attachment 11-1, is the GFPC MA8-4 misc. concrete variability measurement results.
6.11.1 Attachment 11-2, is the Williamsburg GFPC background measurement results.
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SNEC Facility Individual Radionuclide DCGL Values @
25 mrem/y Limit 4 mrem/y Goal
25 mrem/y Limit (All Pathways) (Drinking Water)
Radionuclide Surface Area Open Land Areas Open Land Areas
(dpm/100cm?) (Surface & Subsurface) | (Surface & Subsurface)
(pCilg) (pCilg)
Am-241 2.7E+01 9.9 2.3
C-14 3.7E+06 2 5.4
Co-60 7.1E+03 3.5 67
Cs-137 2.8E+04 6.6 397
Eu-152 1.3E+04 10.1 1440
H-3 1.2E+08 132 31.1
Ni-63 1.8E+06 747 1.9E+04
Pu-238 3.0E+01 1.8 0.41
Pu-239 2.8E+01 1.6 0.37
Pu-241 8.8E+02 86 19.8
Sr-90 8.7E+03 1.2 0.61
NOTES:

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

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

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

surface & subsurface).
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Survey Deslgn Checklist
Caicuiation No. Location Codes
E900-04-024 OL1-5 & MABA
Status Reviewer
TEM REVIEW FOCUS {Clrcle Ona) {1nidals & Dats
Has a survey design calculation number been assigned and is 3 survey degign summary
! description provided? Yesy NA
Are drawings/diagrams adequsie for the subject area (drawings should have compass @
2 headings)? . NA Ay y¢5“
3 Are boundanaes proparly identifiad and is the survey area classification clearty indicated? Yes) N/A Mi%-
4 Has the survey area(s) been property divided into gurvey units (AW EXHIBIT 10 Yes) N/A y’ r
5 Are physical characteristics of the areaflocation or systam documented? es) N/A ’/ 7/
C Is & remediation effectiveness discussion inciuded? (es) NiA Y4
Have characterization survey and/or sampling results been converted to units that are . 3 A
7 comparable to applicable DCGL values? NA 7y 5
8 1s survey and/or sampling data that was usad for determining survay unit vartence included? | (Yes) N/A V L
Is a description of the background reference areas (or materials) and thalr survey and/or /
® sampling results included along with a justification for their selection? Yes) NIA % (-2
10 Are applicable survey and/or sampling data that was used to determine varlabiidy included? Yes) N/A % :
11 Wi the condition of the survey area have an impsct on the survey design, and has the :; %/
probable impect been considered In the design? ‘
Has any spacial area characteristic including any additional residual radioactivity (not 7
12 previausly noted during characterization) been identified slong with its impact on survey Yes. %,J
desiqn?
17 Are oll necessary supporting calculations and/or site procedures referenced or included? Yes,) N/A V
14 Has an effective DCGLw been identificd for the survey unit(s)? @ N/A ¢ Yohost
1s Was the appropriate DCGLeuc included In the survey design calculation? eq, N/A 5/7 1
18 Has the statistical tasts that will be usad 1o evaluate the date been identified? @, N/A 5/7 -
17 Has an elevated measurement comparison been performed (Class 1 Area)? . N/A )/7 -
18 Has the decislon error levels bean identified and are the necessary justifications provided? es) N/A s
19 Has scan instrumentation been identifled along with the assigned scanning methodology? N/A | -
20 Has the scan rate been identified, and is the MOCscan adequate for the survey design? @ N/A %
21 Are specis! measuremonts e g., in-situ GIMma-fay spectroscopy required under this design, 3
8nd s the survay methodology. and evalustion methods described? Y A/Of
22 I survey instrumentation calibration data included and are detection senstlivities adequote? @ N/A y?
23 Hava the assigned 3ample and/or measurement locations been cisarly idantfiad on a diagram N !/
or CAD drawing of the survey area(s) along with thelr coordinates? . NIA Yot
2¢ Are Investigation levels and sdministrative lmits adequate, and are any associated gctiang -
clearly indicated? Yey NA ’__40’ 3
25 For sampie analysis, have the required MDA values been determined ? Yes { N/A q”/os‘
28 Has any special sampling methodology bean identified other thgn provided in Reforonce 6.3? | VYes, o

NOTE: a copy of this completed form or aquivalent. shall be Included within the survey design calcutation.
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CV YARD 8AMPLES - FOR RAD WASTE PURPOSES

L REDUCED LISTING - DECAYED ;|
A28 o, Lecaron/Duscrption # (1] Codd _______ Cotst Joaugleg
Y Tuvet N CV Tuvat Bedment Camposns, O § STE+00 167€-61 § 13E.03 110087
1357¢ Subautecs Sample #20 (0.9 Av-170 LY 6 28EL 083
X4 1083 Joladyne 8001%; 1191041 North OV Yard 8o BA 137, $12 ), Serpie 6§ (a 2 4 048400 4264 400
$X8 1000 Jolodwne 80018 10184 N CV Yord Sai AY-131, 110 B Bempia 83 O1 8 2 +00 23E«00 1%
X5 1113 | Teledyne $0020; 119184 NP\ CV Yard 6ol AY-118 004 €L Savple 87 C1 1 43{E+00 1E+00 Y3
X841 [ Yeletne 20011901044 O CV Yord Sl AY-120, 708 6L Eompis 42t ¢ MEL00 4 83E+00 114
e | Teedme so0pntivgey N OV Yord S AX 428 80T B Borpie 04, 1t 4 41E+00 2NE0L_ 2 I3E+0V =90
WO L5 :Nik -4 Tyed g 0633, 110184 § Norw\ CV Yord AL 130, Sarvpie 08, 04 26JE40Q 2406000 | g |
WXL, 108088 8 A170 33 6ol CV 8E Y 0B o 2 93€+0 o]
X8t WX, 1100008 $1_ AXA20 31, 8ot CV Turnet Eost & Prom CV, 900 €1 OLY 4 08E+00 408
$XUE9 1 Anae Wb A2 § b 1T Depin O Y [£] €] [ 114
s$xstzamy Yolodyne-T1940; 41783819 CV Arve . Eaat Yord Ot Pao « M ade, VI WeyLp LY 20E01 0%
Yolectyng T1949; $ 1783019 CV Arvd - Evat Yard Out Pés - Botom {aied kp carter} O ¥ 44E-02 [1.]
| 1l FWXT1830 0031891 Cout CV Yord S8 e () ¥ 01 Vot ide {¢° Dept) O % 87£-01 orng
$XSIN4Y Tolatyne: § 90329 3 6ol P¥e CV Y&rd, Tvee Fout on Eost ide BR-37 OL1 1EDY 14
X8 91 .9 Eat CV Yord 501 Pre Q ¥ on Bt Broe {6° Denih) & 1 20E+00 10
Sx8t 1149 Tohedyna: £ 20320 4 8ol Pue CY Yard Six Poat on Foet Gide BR-I7 O Y 238k [F-]
XSS WY\ Eou CV Yord Sol Pue (] Yop (@ Oepth) X ¥ 2 88EDY 0
X8 414 Ysladyng: L ENE7] CV Yurd 8ol - Wesl Side AP1.7.OLY 80E-01 1]
Ex%uu Joladynay: 1221879 CV Yord Sl - Wel Bis APY-T. OLY 438601 96
X5 4140 _Telsdyne: 1291974 CV Yord Sl « Wot Slae APY-7 OLY 8 17E02 3 $2E+00 b1
1 CV YARD SAMPLES - % OF TOTAL CALCULATION {
120 Ne. Locaton/Deserption %3 UL ] Lol (13312 Jod
CV Yovel X, 100 8 CV Tuval Sediment Camposte, Ot Y 070% 007T% 90 17% 1000%
| $xeaiep 111074 Sbwsace Srpee 19 (0.5] Av-138, 1 3 100 00% 1000%
SXE108) | Ysiedme-Op1p; 1101841 Mo CV Yurd Son BA 17, 91783 Sarrpie 06, 1.2 82 70% 17 24% |§£
SXSL108 1 MOV Yord S AY.117, 810 8 Sarpie 83, Cx ¢ 31 44% ]
$x811919 Yiactyng 2002¢: L0184 3 NIV CV Yo BAAY-120 006 ) Sarpie §2 O % J167% 28 43% A
SXN13T Yolatyne 90021: 1101044 North CV Yard Sal AY-129, 190 O Sorple 92 Ot 0 40 11% 80 8% (]
FrTYTr ) [ Yok sourp: 1191pep NP CV Yord 6 AX {20 103 ), Sompia 84, i Y 17 00 Q0% 8291% 100 0%
N Yodyne 30013 110184 4 Mo CV Yorg 8ol AZ 130 Sempie 98, OL Y 31 60% 48 34% 100 0%
SR PWET, $100084 0F AX-128 39 Scb CV 6E ge ¥ From CV, 80081 OLY 100 00% 100 0%
X8 1280 PWXT, 1100088 91 AXA128, 81, 8o CV Turvwt Eott § Prom CV, 000 6 CL Y 00 10 0%
BXSI 249 Toledme T30 L1007 -2 - _AuasWat A2 600 10 Depih OL Y 00 00% 100N
$X527) Yoiedyne 7104¢: $17938- 11 OV Arve - Caut Yard Dt Fue - Mdde, /] WeyLp 001 04 9_01 100 0%
sxs 72 CV Aree - Eost Yord Dut P « oo {ses (o owrter) OL Y 100 00% soom |
319 PAXT 1300 90218 91 Fou CV Yord, S0 Pis () & on Wedt Side (¥ Deplh) OL 1 100 D0% 10 0%
g $oi PYs CV Yard, Trvee Fost on Eodt Bide, 95-37 CLY 00 00 100 0%
xR 348 PAXT 1830001 18 41 Lot CV Yord ot Fuy Q) ¥ on Eat G130 (& Dapth) 0L 3 00 D0% 100 0%
$X9 3149 Joladyne: | 203294 88 P, CV Yard Gy Foul 00 Esst 800 8337, 1 1 00 00% Vo0 0%
SXR I PHXT 1830 893 1881 Eoat CV Yord, 808 Pue (3 Top (0° Dap) OL 1 00 00%__| ngg
X8( 41 Jelodyne; 1 71187 § CV Yord Soi - Wt Bide APY-1. (R Y 100 00% 1
X651 &1 Jebedyne; 1331073 CV Yoe 5ol . Wed Bide APLT QLY 100 00% 1000%
BBt 4140 Tobudyne: 1 271574 CV Yord 508 - Weat Bide, APL7, LY 159% P8 41% 100 0%
Means> 08328 00078 00058 Q8409 1407y
Normalizeces 39 20% 0 54% 041% 59 78% 100 0%
CVYARD

ATTACHMENT. 2

OL8 & MAS BAMPLES



CVYARD SAMPLES - FOR RAD WAATE PURPOSES

CV YARD SAMPLES - NORMALIZED TO Cs-137
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75% Total Activitv Limit DCOLW Administrative Limit 553
Effective DCGL Calculator for Cs-137 (in pClig) 18.75 lecvg | 1257 |pcug
SAMPLE NUMBER(!\::'CV YARD SAMPLES - 9/15/04
s Cs-137 Limit Cs-137 Administrative LImit 1
17.43% 25.0fmrem/y TEDE Limit 5.74 pCi/g 4.30
7.70% L ImremlJy Drinking Water (DW) Limit Check for 25 mrem/y
Sample Input : A I
(pClg, uCl, % 25 mremly TEDE A - Atlowed pCifg for 25 | jﬂl owed pCUg:| Value Checked from This Sampte |’ an
isotope of Totat,etc.) | % of Total Limits (pCl/g) __vtj' i mrem/y TEDE y t;l iy OW 3 Column AorB mremly TEDE |4 memy DV
1]Am-241 0.000% 9.9 2] 0.00 0.00 0.00 vl Am-241
2|c-14 0.000% 2.0 0.00 0.00 0.00 SERlC-14
a|co-60 0.0060 0.205% 35" ] 0.03 0.03 0.04 ¥ co-60
4|Cs-137 1.0000 34.235% 8.8 - 5.74 5 8,74 3.79 Cs-137
slEu-152 0.000% 10.1 A 2 0.00 0.00 0.00 Eu-152
s]H-3 1.9070 65.286% 132 ; o -y 10.94 10.94 0.36 H-3
7INI-83 0.000% 747 ! 0.00 0.00 0.00 0 ¥INI-63
8{Pu-238 0.000% 1.8 } 0.00 0.00 0.00 0Qz#1.i5|Pu-238
8|Pu-239 0.000% 1.8 -3 0.00 0.00 0.00 0 Pu-239
10{Pu-241 0.000% 88 : 0.00 0.00 0.00 )07k Pu-241
11/sr-80 0.0080 0.274% 1.2 RN0.815A 0.05 0.05 0.17 X Sr-90
2.92E+00 100.000% 16.75 16.75 4,359 0.308
Maximum Permissible Maximum To Use This information, 8ample
pClg Permissible pClig Input Units Must Be In pCl/g not
(25 mremly) {4 mremly) % of Total.

ATTACHMENT A~ . 4




-l

- b

e

Effective DCGL Calculator for Cs-137 (dpm/100 cm*2) w2t Gross Activity DEGLw »+ | &' Gross Activity Adminiatrative LR e

- D O N

- O O

44353  |dpmi100 cmA2 332656 |dpmi100 cm*2
L 25.0|mremly TEDE Limit ,
s34y S50 Ce-137_Limit £3ilas- 4] -ob. 1 C8-137 Adminlstrative Limi 52002
SAMPLE NO(8)= |cy YARD SAMPLES - 9/16/04 | 26508  |dpm/100 cm*2 19881 ldpmﬂoo cmA2
[#:8NEC AL | 75% |
Sample Input (pCl/g, individuat Limits  Allowed dpm/100 Bata dpmi100 Alpha dpm/100
Isotope uCl, etc.} % of Totat (dpm/100 em*2) cmA2 mremly TEDE cmA2 cm*2
Am-241 0.000% 27 0.00 0.00 ot NIAY L Am-241
c-14 0.000% 3,700,000 0.00 0.00 0.00 i{C-14
Co-60 4.10E-03 10.410% 7,100 181.86 0.64_1 181.86 Co-60
G S T ATy oTe | e D0 B0 1 Bt R0 0,7 60 %6 | A s 28,0007 1722050783 ¥y | 15:41 2.6 7..+ 133 | -2 266078 .| - [C8137 snrde e
Eu-162 0.000% 13,000 0.00 0.00 0.00 | .. |[Eu-152
H-3 3.93E-01 39.284%| 120,000,000 17423.48 0.00 Not Detactable | =i ii o |He3
Ni-63 0.000% 1,800,000 0.00 0.00 Not Detactable |.i:i .= 0 [NL-63
Pu-238 0.000% 30 0.00 0.00 5270 5 NIAK Pu-238
Pu-239 0.000% 28 0.00 0.00 ik NIRD Pu-239
Pu-241 0.000% 880 0.00 0.00 Not Detectable [ :.. .« iNJA »t 0 |Pu-241
Sr-90 5.40E-03 0.540% 8,700 239.53 0.69 239.53 ? Lo (Sr-90
100.000% 44353 25.0 26929
Maximum
Permissible
dpm/100 cmA2

ATTACHMENT 2. . §




2350 INSTRUMENT AND PROBE EFFICIENCY CHART
10/06/04

Inst# | CalDue | AP# Probe # | Cal Due
G330] VI3 P w 23a%6 PX | 6/28:05 AERERCL
SNGIE ] SISO | R&A&TY SHIos0 PN | 30lNs 2GS
A=Y | 9250l B&CA AN R ) 92Nl 2eats
SXpd7 | SInas oG« JliaaT PR 31803 JiNan”
{17300 | 46003 G&R 133352 Pk | 4/13.05 2Lasel
17373 2 U868 | 0O&Y 211674 Pk | 3IN02 2120075
iZnl72 ] 60765 | GEW 196022 PR | 6:07.03 SN 302
120ius ] 110304 ] RxeW 196021PK | 5/25/03 209,194
{29423 | 51803 P&Y 211687 Pk | 3/18.0% 213,539
129440 | 4:09/05 | O&W 210938 Pk | 4/14/05 205,603

I 2350 INSTRUMENT AND PROBE EFFICIENCY CHART I
8/26/04

INST 43-68 | PROBE
BETA | ALPHA
INST #| C/D PR(;BE C/D EFF EFF
79037 | 04/06/05 | 122014 | 04/23/05 25.8% N/A
126188 | 1/27/05 | 099186 | 1/27/05 28.2% | 10.7%
126218 | 01/08/05 | 095080 | 01/09/0S 27.9% N/A
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MicroShield v5.05 (5.05-00121)

GPU Nuclear :
Page 01 File Ref:
DOS Fiie : SOIL.MS5 Date:
Run Date: October 20, 2004 By:
Run Time: 12:54:38 PM Checked:
Duration : 00:00:01
Case Title: Soil

Description: Soil Density 1.6 g/cc, 6" Deep Cylinder @ 5" from Surface
Geometry: 8 - Cylinder Volume - End Shields

Source Dimensions

Height 156.24 cm 6.0in
Radius 28.21 cm 11.1in
Dose Points
X Y YA
#1 Ocm 27.94 cm Ocm
0.0in 11.0in 0.0in
Shields

Shield Name Dimension Material Density
Source 2325.091in®> Concrete 1.6
Air Gap Air 0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCi/lem® Bag/cm®
Ba-137m 5.7670e-008 2.1338e+003 1.5136e-006 5.6003e-002
Cs-137 6.0962e-008 2.2556e+003 1.6000e-006 5.9200e-002

Buildup
The material reference is : Source

Integration Parameters

Radial 40

Circumferential 40

Y Direction (axial) 40

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 4.418e+01 6.794e-06 8.222e-06 5.659e-08 6.849e-08
0.0322 8.150e+01 1.306e-05 1.591e-05 1.051e-07 1.280e-07
0.0364 2.966e+01 7.236e-06 9.448e-06 4.111e-08 5.368e-08
0.6616 1.920e+03 6.179e-02 1.091e-01 1.198e-04 2.115e-04
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Page 12

DOS File : SOIL.MS5

Run Date: October 20, 2004
Run Time: 12:54:38 PM
Duration : 00:00:01

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
TOTALS: 2.075e+03 6.182e-02 1.091e-01 1.200e-04 2.118e-04
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Nal Scan MDC Calculation- CV Soil.mcd

Nal Scan MDC Calculation

b=200 p:=05 HSq=542 SR=25 d:-138

Conv := 205.603 MS gytpyt = 2115:10°¢

HS
_E_I—{S = 2.257 Observation Interval (seconds)

HS 4
O; = Observation Interval (seconds)
(b-0;) SR
bj:= :
60
60
MDCR; = (djl:)-
i
MDCR = 100 629 net counts per minute
MDCR ;
MDCR surveyor =

b

MDCR o= 142311 7

net counts per minute

Sl

MDCR surveyor

MDER :=
Conv

MDER=0.692.] pR/h

adarl K Lamnd I e sidas et

MDER
3
MS output‘ 1-10

MDC scan =

MDC """T"S 273 pCi/g

10/20/2004 40of §
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Nal Scan MDC Calculation- CV Soil.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 gy rveyor = MDCR,; corrected by human performance factor (ncpm)

MDER = Minimum Detectable Exposure Rate (uR/h)

MS guspus = 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

10/1412004
aTTacHuEnT_ & - 2
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b Site Report

Site Summary

Site Name: CV Yard Area (OL1-?’ w

, »
Planner(s): BHB u/ lef

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 430 No 10,000 1
1 1
COMPASS v1.0.0 11/8/2004 Page 1
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Survey Plan Summary

Surface Soil Survey Plan

Site:

Planner(s):

Survey Unit Name:

CV Yard Area (OL1-3Y"—
s oo
BHB A\

Phase 4 Soil in SW Sector

Comments:
Area (m3): 66 Classification: 1
Selected Test: Sign Estimated Sigma (pCi/g): 0.14
DCGL (pCi/g): 4.30 Sample Size (N): 11
LBGR (pCi/g): 3.9 Estimated Conc. (pCi/g): 0.3
Alpha: 0.050 Estimated Power: 1
Beta: 0.100 EMC Sample Size (N): 11
Scanning Instrumentation: 2" by 2" Nal (Cs-137w)
Prospective Power Curve
z ! | 13
z 09 41—
~ i
= 08 1
c
= 07 +—4
I
C 08 1
=
= 1
= 04 i
£ 03 }
£
& 02 1
5 ]
z 0.1 i |
£ oI A
00 05 10 15 20 25 30 35 40 45
Soil Concemiration (pCifg), including background
—— Power s DCGL == wm Estimated Power
| BGR m  l-beta
COMPASS v1.0.0 11/912004 Page 1
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SR
@ Surface Soil Survey Plan

Contaminant Summary
DCGLw Inferred Modified DCGLw -— Scan MDC
Contaminant (pClig) Contaminant Ratio {pCl/g) (pClig)
Cs-137 4.30 N/A . N/A N/A 33
Survey Unit Estimate Reference Area Estimate
{Mean 2 1-Sigma) {Mean £ 1-Sigma)
Contaminant (pClig) (pCl/g)
Cs-137 0.26+0.14 0.28 £ 0.39
COMPASS v1.0.0 11/9/2004 Page 2
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Elevated Measurement Comparison (E

> (B Noaiforalzomgies e taedbecsse e ot
Enter in a description for the scanning instr sean N "
measured contaminant. Click the CALCUL,
results. All entered and calculated scan Ml Ok

Scanning Instrumentation Description: [2° by 2° Nal (Cs-137 w)

Euater Scun MDC
Contominent | ScanMDC | _ | N4
Cs-137 33 NUREG-1507
ScanMDC: I —
SAVE
CALCULATE
Sjn_ﬁgt_isaLD_q_zisn © 7 Hot t Desi
N: l ST Actua!ScanMDC 33
. Bounded Area (m?): l AreaFacmr l N/A
‘ Area Factor. l 1 BoundedArea(m‘) l
. 4 . Dme 411" .; . - .,-....~._... po } 11 ~
Scan MDCReqmred I =3 ety ]
. ,’ﬁ, = - é
- BACK | __NEXT |
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Exibt 1 O"‘HG
Surve Unlt Ins ectlon Check Sheet | ‘
S e

Survey Unit # OoL1 Survey Unit Location Phase 4 — CV Excavation (SW comer)
Date 11/3/04 Time | 1440 | Inspection Team Members D. Sarge

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

1. Have sufficlent surveys (i.e., post remediation, characterization, etc.) been obtained for the survey unt? - -- X~ ---
2. Dothe 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
S. Arethe 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. Arethe survey surfaces free of all paint, which has the potential to shield radiation? X
| 8. Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.) X
9. Have the Surface Measurement Test Areas (SMTA) data been collected? (Refer to Exhibit 2 for instructions.) X
10. Are the survey surfaces easily accessible? (No scaffolding, high reach, etc. is needed to perform the FSS) X
11. Islighting adequate to perform the FSS7 X
12. Is the area industrially safe to perferm the FSS? (Evaluate potential fall & trip hazards, confined spaces, etc.) X
13. Have photographs been taken showing the overall condition of the area? X
14, Have all unsatisfactory conditions been resolved? 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:

Response to Question 4:
Sump Pump, hose, and power cords are present to remove residual water until performance of FSS.
Notified D & D to remove prior to FSS.

Response to Question 5:

Concrete walls are covered with dirt residue in some areas. Notified D & D of necessity of cleaning walls
prior to performance of FSS.

Survey Unit Inspector (print/sign) | D. Sarge / 6((1, /%xf_—/ Date 11/3/04
Survey Designer (print/sign) W %EI:SS\ Date | VI—Y~ D}’
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Surface Measurement Test £ rea (SMTA) Data Sheet
0 SECTION4°=DESCRIPTION . -«

ORlGlNAL conars

-"*'l‘;(‘a‘ﬂ X

uﬁ hﬂ?‘-’\r-‘_x ,,»« ‘-. ¥

SMTA Number SMTA-OL1-1 | survey Unit Namber |
SMTA Location | South Wall of the Phase 4 area (SW Comer of CV Excavation)
Survey Unit Inspector [ D. Sarge | Date | 11/3/04 [ Time | 1
SN el et 1, SECTION 2.- CALIPER INFORMATION & PERSONNEL INVOLVED . T',‘;' #
Caliper Manufacturer | Mitotoyo | Caliper Model Number | “CD-6" CS
Caliper Serial Number [ 763893 J Calibration Due Date (as applicable) N/A
Rad Con Technician | D.Sarge P | Date | 11/3/04 Time | 1440
Survey Unit Inspector Approval ] D. Sarge / C(&’j/ﬂ G~ | Date 1/3/04
BTSN B e --SECTION 3= MEASUREMENT RESULTS - © <y @ o -iid NESHE
G?&Q@i"éﬁﬁ?&i‘é’ﬁ&?&l‘ ooty
+ Readings were taken with caliper without the
SE— — ‘ use of plastic grid template in various locations
a~¢:"f‘;}: : A “: ."."2‘.’ 2 | a2t on the South Wall surface.

¢ Twelve (12) readings obtained throughout,
1 335 measured as follows (in mm): 52, 42, 24, 33, 32,
) 16,12, 7, 26, 38, 50, and 49.

v 5734 Average depth: 30.9 mm.

Average Measurement - mm

Additional Measurements Required

arTACHMENT E - 2=
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Surface Measurement Test Area (SMTA) Data Sheet .

SR TR R R TIR LS LIV RNPRIC L:SECTION 1:=DESCRIPTION . SR RS

SMTA Number “SMTA-OLI-2 | survey Unit Number [

SMTA Location | South Tunnel Wall of the Phase 4 area (SW Comer of CV Excavation)

Survey Unit Inspector | D. Sarge | Date | 11/3/04 [ Time | 1450
".‘::f;’;‘agf SRAn +SECTION:2 - CALIPER INFORMATION & PERSONNEL INVOLVED .. & et oot

Caliper Manufacturej Mitotoyo | caliper Mode! Number | CD6' CS.

Caliper Serial Number | 763893 | Calibration Due Date (as applicable) N/A

Rad Con Technician | D.Sarge | Date | 117304 Time | 1450

Survey Unit lnspector Approval l D. Sarge/ [Q(Z //}" l Date 11/3/04
‘:.;.‘3"35“%"'" 5 R - ‘SECTION 3 - MEASUREMENT RESULTS e R

SMTA Grid Map & Measurement Results in Units of mm

(Insert Results in White Blocks Below) Comments

3 Rok A I TIN ST
N ' o Readings were taken with caliper without the
use of plastic grid template in various locations
o 20 ) 260 82 on the South Tunnel Wall (Outer) surface.

« Ten (10) readings obtained throughout,
R EEE T TR IR T measured as follows (in mm): 48, 17, 14, 72, 60,
- ' " 52, 40, 35, 10, and 47.

505% _16,’ gz | cas |- sk Average depth: 39.5 mm.
ey 2
307 ) s

Average Measurement - mm

Additional Measurements Required
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Efficiency Fraction

Data Dizpday

1.0 --

Data: Datai_Loss
Model: ExpDecay1
Chi*2=0.00018

0.8 Ny Yo 0.03536 +0.02118
\\ x0 0 +0
| SRS N Al 1.00693 £0.01809
n U 161706 +0.07558 -

1 T 1 T T T T

05 1.0 15
Inches from 150 cm® Source

L .4
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‘”Site Report

Site Summary

Site Name: Phase 4 CV Yard Concrete
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 33,265 No as gnd 10.1

1 ufgjs] 104

4 34

9 2

16 i 15

25 12

36 1

COMPASS v1.0.0 11/8/2004 q auB "Ry Page 1
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Building Surface Survey Plan

Survey Plan Summary

Site: Phase 4 CV Yard Concrete

Pianner(s): BHB

Survey Unit Name: Misc. Concrete in Phase 4 Area

Comments: CV Yard Mix

Area (m?). 8 Classification: 1
Selected Test: WRS Estimated Sigma (cpm): 101
DCGL (cpm): 2,515 Sample Size (N/2): . 10
LBGR (cpm): 2,300 Estimated Conc. (cpm): 48
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100 EMC Sample Size (N): 10

Prospective Power Curve
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Contaminant Summary

Iding Surface Survey Plan

11/8/2004 9 Ao it

ATTACHMENT 4¢3

DCGlLw
Contaminant (dpm/100 cm?)
Gross Activity 33,265
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): 33,265 -
Total Efficiency: 0.06
Gross Beta DCGLw (cpm): 2,515
ID Type Mode Area (cm?)
29 GFPC Beta 126
Contaminant Fraction? Inst. Eff. Surf. Eff. Total Eff,
Gross Activity 1.0000 0.48 0.13 0.0602
' Average beta energy (keV) [N/A indicates alpha emission}
2 Activity fraction
Gross Survey Unit Mean (cpm): 354 £ 101 (1-sigma)
Count Time (min): 1
Number of Average Standard MDC
Material BKG Counts {cpm) Deviation (cpm)  (dpm/100 cm?)
Concrete 31 306 345 1,116
| o Y i
COMPASS v1.0.0 o7 Page 2
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Elevated Measurement Camparison (EMC) far Beta

Follow the order of sach tab below to perform the EMC.

. Bounded Arga (m%: [—_B—
! Area Factor. WT
_' DCGLw: [ 33265
' ScanMDCRequired*. | 335.976
“Gpm100 o

P Eneble Trainin
120

5 9|

v

1) Enter Scanning Instrument Effc'eno'el 2) Enter Scan MDC Paameters T 3] View EMC Results
Scan MDC Required per Contaminant
Contaminant | DcGlw* | AreaFactor | ScanMDCReguired® |
Gross Activity 33,265 10.10 335.976
Ny2: l 10 Actual Scan MDC™ | 2.204

AsaFacor [ NA
Bounded Area (m?): | NA
PostEMC N/2: | 10

No addtional samplet are required because the actual
scan MDC is less than the DCGLw for each
contaminant.

G

g aub w [2lo}
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Misc. Concrete Surfaces in Phase 4 Area
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Phase 4 Yard Area Soil Samples

Phase 4 Yard Area Soil Samples

Sample No, Cs-137 (pCllg) Co-60 (pCilg) Location Code Sample No. Cs-137 (pCllg) Co-60 (pCilg) lLocation Code
SXSL8040 0.31 0.16 SP-1 SXSL8040 0.31 0.16 SP-1
SXSL8041 0.18 0.19 SP-2 SXSL8041 0.19 SP-2
SXSL8042 0.11 0.14 SP-3 SXSL8042 0.11 0.14 SP-3
SXSL8043 0.51 0.15 SP-4 SXSL8043 0.51 0.15 SP-4
SXSL8044 0.25 0.14 SP-5 SXSL8044 0.25 0.14 SP-5
SXSL8045 0.17 0.17 SP-6 SXSL8045 0.17 0.17 SP-6
SXSL8046 0.21 0.15 SP-7 SXSL8046 0.21 0.15 SP-7
SXSL8047 0.16 0.13 SP-8 SXSL8047 0.13 SP-8
SXSL8043 0.16 0.17 SP-8 QC SXSL8043 0.17 SP-8 QC
SXSL8049 0.14 0.13 SP-9 SXSL8049 0.13 SP-9
SXSL8050 0.16 0.18 SP-10 SXSL8050 0.18 SP-10

Mean=> 0.215 Mean=> 0.260
Sigma=> 0.112 Sigma=> 0.140

Yellow = Poslitive Result

Only Positive Cs-137 Values Retained

ATTACHMENT /O -/




Phase 4 CV Yard Concrete Measurements SR-173

D. Houtz Instrument 126218 Date Time Detector Counts Count Time (sec) Mode Designator FS§S-1122 BHB
Shielded Unshielded
1 NW FP1S 102672004 14:19 1 3.84E+02 60 SCL  Shielded | B | 3.84E+02
2 NW FP1U 10/26/2004 14:20 1 6.37E+02 60 SCL Unshielded | B 6.37E+02
3 NW FP2S 10/26/2004 14:22 1 3.40E+02 60 SCL  Shielded | B | 3.40E+02
4 NW FP2U 10/26/2004 14:24 1 4.90E+02 60 SCL Unshielded | 8 4.90E+02
5 SW FP3S 10/2672004 14:26 1 3.71E+02 60 SCL  Shielded | B | 3.71E+02
6 SW FP3U 10/26/2004 14:27 1 4.39E+02 60 SCL Unshielded | 8 4.33E+02
7 SW FP4S 10/26/2004 14:28 1 3.56E+02 60 SCL  Shielded | B | 3.56E+02
8 SW FP4U 10/26/2004 14:30 1 4 23E+02 60 SCL Unshielded | B 4.23E+02
9 SW FPS5S 10/26/2004 14:32 1 2.81E+02 60 SCL  Shielded | B | 2.81E+02
10 SW FPSU 10/26/2004 14:33 1 3.96E+02 60 SCL Unshielded | 8 3.96E+02
1 SW FP6S 10/26/2004 14:35 1 2.34E+02 60 SCL  Shielded | B | 2.34E+02
12 SW FP6U 10/26/2004 14:37 1 3.11E+02 60 SCL Unshielded | B 3.11E+02
13 STW FP7S 10/2672004 14:40 1 2.81E+02 60 SCL  Shielded | B | 2.81E+02
14 STW FP7U 10/26/2004 14:42 1 3.J4E+02 60 SCL Unshielded | B 3.34E+02
15 STW FP8S 10/2672004 14:43 1 2.43E+02 60 SCL  Shielded | B | 2.43E+02
16 STW FP8U 10/2672004 14:45 1 3.09E+02 60 SCL Unshielded | 8 3.09E+02
17 STW FPSS 10/26/2004 14:46 1 2.62E+02 60 SCL  Shielded | B | 2.62E+02
18 STW FPSU 10/26/2004 14:48 1 2.90E+02 60 SCL Unshielded | B 2.90E+02
19 STW FP10S 10/2672004 14:49 1 2.72E+02 60 SCL  Shielded | B | 2.72E+02
20 STW FP10U 10/26/2004 14:51 1 3.28E+02 60 SCL _Unshielded | B8 3.28E+02
21 STW FP11S 10/26/2004 14:52 1 2.15E+02 60 SCL  Shielded | 8 | 2.15E+02
22 STW FP11U 10/26/2004 14:53 1 2.86E+02 60 SCL Unshielded | B 2.86E+02
23 STW FP12S 10/26/2004 14:55 1 2.20E+02 60 SCL  Shielded | B | 2.20E+02
24 STW FP12U 10/26/2004 14:56 1 2.80E+02 60 SCL Unshielded | B 2.80E+02
25 STW FP13S 1072672004 14:58 1 2.45E+02 60 SCL  Shieided | 8 | 2.45E+02
26 STW FP13U 10/26/2004 14:59 1 3.24E+02 60 SCL  Shielded | B 3.24E+02
27 STW FP14S 10/26/2004 15.01 1 2.45E+02 60 SCL  Unshielded | B | 2.45E+02
28 STW FP14U 10/26/2004 15:02 1 2.96E+02 60 SCL _ Shielded | B 2.96E+02
29 STW FP15S 10/26/2004 15:04 1 2.53E+02 60 SCL Unshielded | B 2.53E+02
30 STW FP15U 10/2672004 15:05 1 2.68E+02 60 SCL  Shielded | B 2.68E+02
31 STW FP16S 10/26/2004 15:.07 1 2.84E+02 60 SCL  Shielded | B 2.84E+02
32 STW FP16U 10/26/2004 15.08 1 2.51E+02 60 SCL Unshielded | B 2.518+02
Minimum =| 2.15E+02| 2.51E+02
Maximum =} 3.84E+02| 6.37E+02
Mean =| 2.80E+02| 3.54E+02
Slama =} 5.38E+01| 1.01E+02
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Williamsburg Concrete Background Measurements

37122N21 Instrument 85348 RLM6220 Time Detector Counts Count Time (sec) Mode Designator FSS-001 BHB

[)] BKGND 1/4/2002 8:52 1 7.26E+03 1800 SCL Inital Background 8

1 Source Check 1/4/2002 9:07 1 1.79E+05 60 SCL Source [§]

2 BKGND 1142002 10:05 2 4.40E+01 1800 SCL Inital Background @ concrete CRcomi = | 0.00E+00
14 Source Check 1/412002 10:39 2 1.51E+05 60 SCL Source a Shielded Unshielded
15 CON A1S 1/4/2002 13:.00 1 2.78E+02 60 SCL Shielded | B | 2.78E+02
16 CON AU 171472002 13:02 1 3.88E+02 60 SCL Unshielded B 3.88E+02
17 CON A2S 1/4/2002 13:20 1 2.39E+02 60 SCL Shielded | B | 2.39E+02
18 CON A2V 1/4/2002 13:21 1 2.22E+02 60 SCL Unshielded B 2.22E+02
19 CON A3S 1/4/2002 13:28 1 2.39E+02 60 SCL Shielded | B | 2.39E+02
20 CON A3U 1/4/2002 13:30 1 2.62E+02 60 SCL Unshielded ] 2.62E+02
21 CON A4S 1/472002 13:36 1 2.45E+02 60 ScL Shielded | B | 2.45E+02
22 CON A4U 1/4/2002 13:38 1 2.71E+02 60 SCL Unshielded <] 2.71E+02
23 CON AS5S 1/4/2002 13:58 1 2.00E+02 60 SCL Shielded | D | 2.00E+02
24 CON ASV 1/4/2002 14:00 1 2.82E+02 60 SCL Unshielded 8 2.82E+02
25 CON A6S 1/4/2002 14.03 1 1.84E+02 60 SCL Shielded | 0§ 1.84E+02
26 CON AU 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 | D | 1.98E+02
28 CON A7U 1/4/2002 14:10 1 3.15E+02 60 SCL Unshielded B8 3.15E+02
29 CON A8S 1/4/2002 14:19 1 2.34E+02 60 SCL Shielded | B | 2.34E+02
30 CON A8S 17412002 14:22 1 2.31E+02 60 SCL Shielded | B} 2.31E+02
31 CON A8U 1/4/2002 14:24 1 2.88E+02 60 SCL Unshielded B8 2.88E+02
32 CON ASS 17412002 14:31 1 2.65E+02 60 SCL Shielded | B | 2.65E+02
33 CON AU 1/4/2002 14:33 1 2.89E+02 60 SCL Unshielded 8 2.89E+02
34 CON A10S 1/4/2002 14:42 1 2.46E+02 60 SCL Shielded | 0| 2.46E+02
35 CON A10U 1/4/2002 14:43 1 3.16E+02 60 SCL Unshielded B 3.16E+02
36 CONA11S 17412002 15:10 1 1.95E+02 60 SCL Shielded | B | 1.95E+02
37 CON A11U 1/4/2002 15:12 1 2.94E+02 60 SCL Unshielded B8 2.94E+02
38 CON A12S 1/472002 15:13 1 2.21E+02 60 SCL Shielded | B | 2.21E+02
39 CON A12U 1/4/2002 15:14 1 2.84E+02 60 SCL Unshielded B 2.84E+02
40 CON A13S 1/4/2002 15:23 1 1.74E+02 60 SCL Shielded %E 1.74E+02
41 CON A13U 1/4/2002 15:24 1 2.84E+02 60 SCL Unshielded B 2.94E+02
42 CON A14S 1412002 15:25 1 1.96E+02 60 SCL Shieided | B | 1.96E+02
43 CON A14U 1/4/2002 15:26 1 3.33E+02 60 SCL Unshielded B 3.33E+02
44 CON A15S 1412002 156:28 1 2.16E+02 60 SCL Shielded [ B 2.16E+02
45 CON A15U 1/4/2002 15:29 1 3.45E+02 60 SCL Unshielded B 3.45E+02
46 CON A16S 1/412002 15:30 1 1.83E+02 60 SCL Shielded | B | 1.83E+02
47 CON A16U 1/472002 15:31 1 3.13E+02 60 SCL Unshielded B 3.13E+02
48 CON A17S 1/412002 15:33 1 1.82E+02 60 SCL Shielded | B | 1.82E+02
49 CON A17U 1/4/2002 15:34 1 3.22E+02 60 SCL Unshielded B 3.22E+02
§0 CON A18S 1/4/2002 15:35 1 1.84E+02 60 SCL Shielded | B 1.84E+02
51 CON A18U 1/4/2002 15:36 1 3.24E+02 60 SCL Unshielded B 3.24E+02
52 CON A19S 1/472002 15:37 1 1.91E+02 60 SCL Shielded %L 1.91E+02
53 CON A19U 1/4/2002 15:39 1 3.07E+02 60 SCL Unshielded 3.07E+02
54 CON A20S 1/4/2002 15:40 1 1.94E+02 60 SCL Shielded }_E 1.94E+02
55 CON A20U 1/4712002 15:41 1 3.33E+02 60 SCL Unshielded B 3.33E+02
56 CON A21S 1/4/2002 15:57 1 2.23E+02 60 SCL Shielded | B 2.23E+02
57 CON A21U 1/412002 15:58 1 2.92E+02 60 SCL Unshielded B 2.92E+02
58 CON A22S 1/412002 15:59 1 1.72E+02 60 SCL Shielded | B | 1.72E+02
59 CON A22U 1/4/2002 16:00 1 2.80E+02 60 SCL Unshielded B 2.80E+02
60 CON A238 11472002 16:01 1 1.94E+02 60 SCL Shielded ’_E 1.94E+02
61 CON A23U 1/4/2002 16:02 1 3.28E+02 60 SCL Unshielded B 3.29E+02
62 CON A24S 1/412002 16:04 1 1.87E+02 60 SCL Shielded | B | 1.87E+02
63 CON A24U 1/4/2002 16:05 1 3.48E+02 60 SCL Unshielded B 3.48E+02
64 CON A25S 1/412002 16:06 1 2.07E+02 60 SCL Shielded }_& 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 1/4/2002 16:09 1 2,0SE+02 60 SCL Shielded %E 2.09E+02
67 CON A26U 1/4/2002 16:10 1 3.26E+02 60 SCL Unshielded B 3.26E+02
68 CON A27S 1/4712002 16:11 1 2.07E+02 60 SCL Shielded }_L 2.07E+02
69 CON A27U 1/4/2002 16:12 1 3.30E+02 80 SCL Unshielded B -| 3.30E+02
70 CON A28S 1/472002 16:14 1 2.30E+02 60 SCL Shielded | B | 2.30E+02
71 CON A28U 1/4/2002 16:15 1 3.06E+02 60 SCL Unshielded B 3.06E+02
72 CON A29S 1/4712002 16:20 1 2.13E+02 60 SCL Shielded | B | 2.13E+02
73 CON A29U 1/4/2002 16:21 1 2.58E+02 60 SCL Unshielded B 2.58E+02
74 CON A30S 1/4/12002 16:24 1 2.33E+02 60 SCL Shielded | B | 2.33E+02 .

75 CON A30U 1/4/2002 16:25 1 2.89E+02 80 SCL Unshielded B . 2.89E+02
76 CON A31S 1/4/2002 16:28 1 1.84E+02 60 SCL Shielded B | 1,.84E+02

7 CON A31U 1/4/2002 16:29 1 2.63E+02 60 SCL Unshielded B 2.63E+02

—_— Source Check 17472002 17:27 1 1.70E+05 60 SCL — B

Minimum =i 1.72E+02 | 2.22E+02

Maximum =| 2.78E+02 | 3.88E+02

Mean=}{ 2.11E+02 | 3.06E+02

Siama =| 2.69E+01 | 3.45E+01
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