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1.0 PURPOSE v

1.1 The purpose of this calculation is to develop a final status survey design for open land area
OL7 (non-soil only) at the Saxton Nuclear Experimental Corporation (SNEC) facility. The
soil portions of OL7 will be surveyed under Open Land FSS Design —~ OL7 Soils, ES00-05-
022. The OL7 fence surveys will be performed under Miscellaneous Chain Link Fences —
Survey Design, E900-05-023.

1.2  Survey Area OL7 is an Impacted Class 2 area which encompasses the old and new access
roads, the current personnel office and break room complex, and the count room trailer on
the SNEC facility decommissioning project. It covers approximately 17,900 square meters
(179 10m x 10m grids). Of that surface area, a bit more than 14,300 square meters is soil
and the remaining surface area is comprised of paved areas, both asphalt and concrete.
Table 5-5 of the SNEC License Termination Plan (LTP) limits the physical size of Class 2
survey areas to between 2,000 and 10,000 square meters. Due to this area constraint, OL7
will be subdivided into three smaller survey units, namely OL7-1 through OL7-3, containing
6200, 4200, and 7500 square meters, respectively. Of those areas, only OL7-1 (2543
square meters concrete and asphalt) and OL7-2 (1504 square meters asphalt) are involved
in this survey design.

1.3  Class 2 structures are limited to 1000 square meters, so OL7-1 and OL7-2 structures are
broken down further. OL7-1 concrete is 990 square meters. OL7-1 asphalt is broken down
into MAB-18, 795 square meters and MA8-19, 761 square meters. OL7-2 asphalt is broken
down into MA8-20, 792 square meters and MA8-21, 711 square meters.

1.4  Both SNEC personnel scan data and Shonka Research Associates data have indicated that
no detectable activity greater than the Administrative Limit (AL) exists in this entire survey
area.

1.5 The general layout of the two survey units is shown on Attachment 1-1. Scale survey
drawings of the Penelec warehouse pad, warehouse sump, concrete pillars, SSGS
concrete, and roadway asphalt are shown on Attachments 6-1, 6-2, 6-3, 6-5, 6-6, and 6-9.

2.0 SUMMARY OF RESULTS

The following information should be used to develop a survey request for this survey unit. The
effective DCGLw value is listed below. This value is derived from previously approved derived
values for “CV Yard Soil and Boulder Samples” in SNEC calculation E900-04-005 (Reference 3.13).
The US NRC has reviewed and concurred with the methodology used to derive these values. See
Attachment 2-1 and Reference 3.8.

Table 1, DCGLw Values
Gross Activity DCGLw (dpm/100 cm’)
26445 (19834 A.L)

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

2.1 Survey Design

2.1.1 Scanning of concrete surfaces shall be performed using a L2350 with 43-68B large

area gas flow proportional counter calibrated to Cs-137 (see typical calibration
information on Attachment 3-1). The instrument efficiency shall not be less than

that assumed on Attachment 4-1 as 23.9% — Cs-137.
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2.1.2 Scanning asphalt surfaces shall be performed using a 2” dia. by 2” long Nal
detector with a Cs-137 window setting (Reference 3.1). The window will straddle
the Cs-137 662 keV full energy peak width (see typical calibration information on
Attachment 3-1). The instrument conversion factor/efficiency shall not be less than
that assumed on Attachments 4-2 and 4-3: 205.6 com/uR/h — Cs-137.

2.1.3 For concrete surfaces, an efficiency correction factor (ECF) is applied to
compensate for efficiency loss when surveying rough surfaces based on Reference
3.14 and Attachment 2-8. The ECF is based on a surface irregularity of 1 inch or
less. This is conservative as actual observed irregularity is typically less than one
lnch Also, the.loss of efficiency is based on moving the detector away from a 150
cm? source. If the area of the residual activity is larger, then the efficiency loss
would be smaller due to an increase in the detector’s “field-of-view”.

2.1.4 The fraction of detectable beta-emitting activity affects the efficiency and is
determined by the nuclide mix. The mix detectable beta fraction is determined to be
60% based on Reference 3.13. Because the adjusted DCGLw used is based only
on the modified Cs-137 DCGLw, the mix percentage is not applied to the adjusted
surrogate DCGLw. The gross acﬁvity DCGLw, which would include ail the low
energy activity and would require an adjustment to the mix percentage, is
considerable higher at 44434 dpm 100cm® The Cs-137 adjusted surrogate activity
already accounts for the detectable beta yield of the mix.

Table 2, Concrete Surface Scanning Parameters

MDCscan Scan Speed Maximum Distance from Surface DCGLw Action % Coverage
(dpmy100cm?)* (cmisec) Leve!
1781 10 1" (gap between detector face & > 3400 ncpm 10% - 100%

surface)

1" (gap between detector face &

surface) > 3400 ncpm | 10% - 100%

3085 30

* See Attachment 2-1, 2-2, 4-1, and 4-4 for calculations

Table 3, Asphalt Surface Scanning Parameters

MDCscan Scan Speed Maximum Distance from Surface DCGLw Action % Coverage
(dpmy/100cm?)* (cm/sec) Leve!
5502 in OL7-1 5" (gap between detector face & o - 1000
7277 in OL7-2 25 surface) >330ncpm | 10%-100%

* See Attachment 2-1, 2-2, 4-2, and 4-3 for calculations

2.1.5 This MDCscan (shown in Attachments 4-1 and 4-4) is based on a 360 cpm
background. On 3/7/05, measurements were collected from the SSGS boiler pad in
OL1. This data is used for the variability assessment for the COMPASS
determination of sample requirements and is shown in Attachment 8-2. Unaffected
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2.1.8

material backgrounds were determined using data obtained from the Williamsburg
Station which resulted in a mean background value of 306 +/- 34.5 cpm as shown in
Attachment 8-1.

The scan DCGLw Action Levels listed in Tables 2 and 3 do not include background.
The DCGLw action level is based on fixed measurements and does not include
‘human performance factors’ or ‘index of sensitivity’ factors (see Reference 3.10).

If a net count rate greater than the “DCGLw action level” in either Table 2 or Table 3
is encountered during the scanning process, then the surveyor should stop and
locate the boundary of the elevated area, and then perform a “second phase” fixed
point count of at least 30 seconds duration. [f the second phase result equals or
exceeds the “DCGLw action” level noted in either Table 2 or Table 3, then the
surveyor should mark the elevated area appropriately and document the count rate
observed and an estimate of the affected area.

2.1.71Class 2 concrete should be scanned to include 10% to 100% surface
coverage at a rate of about 10 cm/sec. to 30 cm/sec. Vertical walls of the
Penelec warehouse pad are Class 3 per the LTP; however, they will be
surveyed as Class 2 for the purposes of completing this survey. The Penelec
Warehouse sump and the two concrete pillars should be scanned to 100%
surface coverage. Areas that cannot be accessed should be clearly noted
along with the reason for not completing the scan in that area. Altemate
areas should be selected from the remainder to provide the required
coverage.

2.1.7.2 Class 2 asphalt would normally be surveyed using GFPC probes; however,
for expediency (25 cm per second versus 10 cm per second with GFPC), Nal
scanning will be used instead. This can be justified because the asphalt
roadways in OL7 pre-date the operation of the nuclear plant so it is not
expected that any plant-derived contaminants could be under the asphalt.
Also, since inception of the Saxton Decommissioning Project, no elevated
readings have been detected on the asphalt in the two survey units involved
in this survey design. Class 2 asphalt shall be scanned to include 10% to
100% surface coverage at a scan rate of about 25 cm per second as detailed
below. Areas that cannot be accessed should be clearly noted along with the
reason for not completing the scan in that area. Altemnate areas should be
selected from the remainder to provide the required coverage.

2.1.7.3 The surfaces of both the concrete and asphalt should be clear of debris to
ensure detection parameters are not affected.

The minimum number of fixed measurement sampling points indicated by the
COMPASS computer program (Reference 3.3) is 11 each for the asphalt in OL7-1
and OL7-2 and the total of all concrete surfaces in OL7-1 (see COMPASS output on
Attachments 7-1 to 7-7). Fixed point measurements should be IAW Section 2.2.
The MDCscan (concrete) is below the effective administrative DCGLWCS.137 (1781 to
3085 DPM/100cm? MDCscan @360 cpm bkg < 19834 DPM/100cm? AL). The
MDCscan (asphalt) is below the effective administrative DCGLwgs.137 (5502 or 7277
DPM/100cm? MDCscan @83 cpm or 144 cpm bkg < 19834 DPM/100cm? AL). No
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2.2

fixed point mreasurements were indicated by VSP for either the Penelec Warehouse
sump or the concrete pillars.

2.1.9 All of the concrete in OL7-1 is considered to be one surface with respect to obtaining
static measurements. This is because all the photographic evidence suggests the
concrete was poured in a similar time frame and all of it pre-dates the operation of
the nuclear plant. Secondly, Shonka Research Associates, under SR-80 and SR-
84, meticulously surveyed (100% coverage) both the Penelec warehouse pad, the
Southwest Garage, and the SSGS footprint and found that the areas surveyed “meet
the radiological criteria for license termination” (Reference 3.15). Though there are
no surveys of the two concrete pillars, they are included with the warehouse and
SSGS concrete because the timeframe in which they were built is similar, if not
identical, to that of the warehouse pad and SSGS The portion of Southwest
Garage that resides in OL7-1 is approximately 7 m? (18 inches by 50 feet) and is not
expected to indicate the presence of plant-derived radionuclides due to the
aforementioned Shonka surveys. Therefore, it will not be surveyed.

2.1.10 VSP (Reference 3.4) is used to plot all random start asphalt sampling points on the
included diagrams. See Attachments 6-1, 6-3, 6-6, and 6-9 for VSP sampling point
locations).

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

2.1.12 Because of the unusual arrangement of the multiple concrete surfaces in this OL7-1,
the drawings in Attachment 6 are intended to be as close as practicable to the as-
left conditions. If the actual layout is different from that shown, then review with the
cognizant SR coordinator, finish the survey if practicable, and mark up the drawings
to indicate actual layout.

2.1.13 When an obstruction is encountered that will not allow collection of a sample,
contact the cognizant SR coordinator for permission to either move or delete the

sampling point.

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

Measure both fixed point and elevated areas(s) on concrete and asphalt IAW SNEC
procedure ES00-IMP-4520.04 (Reference 3.2).

3.0 REFERENCES

3.1

3.2

3.3

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.

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

COMPASS Computer Program, Version 1.0.0, Oak Ridge Institute for Science and
Education.
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3.4
3.5
3.6
3.7
3.8
3.9
3.10

3.11
3.12
3.13
3.14
3.16

3.16

Visual Sample Plan; Version 3.0, Copyright 2004, Battelle Memorial Institute.

SNEC Facility License Termination Plan.

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

GPU Nuclear, SNEC Facility, “Site Area Grid Map”, SNECRM-020, Sheet 1, Rev 4, 1/18/05.
SNEC Calculation No. ES00-03-012, Effective DCGL Warksheet Verification.

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

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

Microsoft Office Excel, Version 11.0.5612, Microsoft Corporation Inc., 1985-2003.
SNEC Procedure ES00-ADM-4500.39 “Chain of Custody for Samples”

CV Yard Survey Design — North West Side of CV, ES900-04-005.

SNEC Calculation 6800-02-028, GFPC Instrument Efficiency Loss Study.

Shonka Research Associates, Inc., “Final Report for SCM Survey of Saxton Nuclear
Experimental Corporation”, Rev. 1, 3/3/05.

SNEC FSS Radiological Survey Data Form FSS-1541, 4/27/05.

4.0 ASSUMPTIONS AND BASIC DATA

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8
4.9

The COMPASS computer program is used to calculate the required number of random start
systematic samples to be taken in the survey unit (Reference 3.3).

Data shown on Attachments 8-2 and 8-4 are used as the initial estimates of variability for
concrete and asphalt, respectively.

The MARSSIM Sign Test will be applicable for this survey design. No background
subtraction will be performed under this criterion during the DQA phase.

The Visual Sample Plan (VSP) computer code (Reference 3.4) locates the required
number of fixed survey points, determined by COMPASS, on the survey maps for asphalt in
each survey unit. Fixed survey points for concrete were chosen independent of VSP.

References 3.5 and 3.6 were used as guidance during the survey design development
phase.

Background reference for concrete was obtained from the Williamsburg concrete study and
is 306 cpm (Attachment 8.1). Asphalt background was determined to be approximately 79
cpm (Attachment 8.3 and Reference 3.16).

The determination of the physical extent of this area is based on Reference 3.7. The
extent of the SSGS footprint was later modified/extended from OL3 into OL7-1 by virtue of a
site walkdown on 4/28/05.

There has been no known remediation in Area OL7.

This survey design uses Cs-137 as a surrogate for all SNEC facility related radionuclides in
the survey unit. The effective DCGLw is the Cs-137 DCGLw from the SNEC LTP (6.6
pCi/g) adjusted (lowered) to compensate for the presence (or potential presence) of other
SNEC-related radionuclides. In addition, an administrative limit (75%) has been set that




o 2 " .
R R LAY A LT T TN D
R L S SRR LR e~ e

e s te ot e St e, Aty o =
. PR N R Y ,!',.._,,

RLCULATION SHEET

,\"/,-, ‘s

" "SNEC C

B E e e i

Toy e Ies e L

bl

Caléulation l;Jumber Revision Number Page Number
E900-05-028 2 Page 7 of 10
Subject

Open Land FSS Design — OL7 Paved Surfaces and Concrete

4.10

4.1

4.12

4.13
4.14

4.15

4.16

4.17
4.18

further lowers the permissible Cs-137 concentration to an effective surrogate DCGLw for
this survey area.

The sample database contained only one sample, which was assayed both on site and off
site, with which to determine the effective radionuclide mix for Area OL7. In order to obtain
a more representative mix of expected radionuclides, data from OL1 and OL2 were used
instead. The decayed set of sample results were input to the spreadsheet titled “Effective
DCGL Calculator for Cs-137" (Reference 3.8) to determine the effective volumetric DCGLw
values for the survey units, then changed to an equivalent surface contamination level. The
output of this spreadsheet is shown on Attachment 2-6 which is copied from Reference
3.13. The spreadsheet was previously reviewed.

The Nal detector 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 205.6 cpm/uR/hr for Cs-137. Additionally, the detection system
incorporates a Cs-137 window that lowers sensitivity to background in the survey unit. The
asphalt background is approximately 83 cpm in OL7-1 and 144 cpm in OL7-2.

The survey units described in this survey design were inspected. A copy of the OL7
specific portion of the SNEC facility post-remediation inspection report (Reference 3.9) is
included as Attachments 9-1 through 9-5.

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 8 value.

“Special measurements”, as described in the SNEC LTP sec 5.5.3.4, are not included in
this survey design.

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

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

The survey design checklist is listed in Exhibit 2.

Area factors are shown as part of COMPASS output (see Attachment 7-1) and are based
on the Cs-137 area factors from the SNEC LTP.

5.0 CALCULATIONS

5.1

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

6.0 APPENDICES

6.1 Attachment 1-1 is a diagram of survey units OL7-1 and OL7-2.

6.2 Attachments 2-1 through 2-8 show the DCGL Calculation Logic ~ CV Yard Soil & Boulders
and the Cs-137 Efficiency Loss with Distance from Source study for GFPC probes
(Reference 3.13 and 3.14).

6.3 Attachment 3-1 is a copy of the calibration data from typical Nal and GFPC radiation

detection instrumentation that will be used in this survey area.
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6.4

6.5

6.6

6.7

6.8

6.9

Attachments 4-1 through 44 are the MDCscan calculation sheets for surface materials in
dpm/100 cmZ.

Attachment 5-1 is the MicroShield dose rate calculation results for a 56.4 cm diameter
source at a distance of 5" used, for Nal detector modeling, to determine the exposure rate
from a 1 pCi/cm? Cs-137 source term in a disk geometry.

Attachments 6-1 through 6-11 show the random sampling points and scan locations, for
both concrete and asphalt, and reference coordinates for Survey Units OL7-1 and OL7-2.

Attachments 7-1 through 7-7 are COMPASS outputs for Survey Units OL7-1 (concrete)
and MAS8-18 through MA8-21 (asphalt) showing area factors, the number of sampling points
in each survey unit, and prospective power.

Attachments 8-1 through 8-4 show both concrete and asphalt backgrounds and material
variability results from OL7 samples.

Attachments 9-1 through 9-5 are copied from the most recent inspection report for OL7.
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Exhibit 1
SNEC Facility Individual Radionuclide DCGL Values @
25 mremly Limit 4 mremly Goal
25 mremly Limit (All Pathways) {Drinking Water)
Radionuclide Surface Area Open Land Areas Open Land Areas ®
(dpm/100cm?) (Surface & Subsurface) | (Surface & Subsurface)
(pCilg) (pCi/g)
Am-241 2.7E+01 9.9 2.3
C-14 3.7E+06 2 54
Co-60 7.1E+03 35 67
Cs-137 2.8E+04 6.6 397
Eu-152 1.3E+04 10.1 1440
H-3 1.2E+08 132 311
Ni-63 1.8E+06 747 1.9E+04
Pu-238 3.0E+01 1.8 0.41
Pu-239 2.8E+01 1.6 0.37
Pu-241 8.8E+02 86 19.8
Sr-80 8.7E+03 12 0.61
NOTES:

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

(b) Listed values are from the subsurface mode!l. These values are the most conservative values between the two models (i.e.,
surface & subsurface).

~4

e
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v Exhibit 2
Survey Design Checklist
Calculation No. Location Codes
E900-05-028, Rev. 2 oLy
Status Reviewer
TTEM REVIEW FOCUS (Circle One) | hitials & Date
1 Has a survey design calculation number been assigned and is a survey design summary Yes @
description provided? '(
2 Are drawings/diagrams adequate for the subject area (drawings should have compass Yes @
headings)? ’
3 Are boundaries properly identified and is the survey area classification clearly indicated? Yes, @
4 Has the survey area(s) been properly divided into survey units AW EXHIBIT 10 Yes, @
5 Are physical characteristics of the area/location or system documented? Yes, @
6 Is a remediation effectiveness discussion included? Ye§. @/I})
7 Have characterization survey and/or sampling results been converted to units that are @ o
comparable to applicable DCGL values? ey, NIA 7 {/3/ é}
8 Is survey and/or sampling data that was used for determining survey unit variance included? Yes, @
9 Is a description of the background reference areas (or materials) and their survey and/or Yes @
sampling results included along with a justification for their selection? !
10 Are applicable survey and/or sampling data that was used to determine variability included? Yes, @I@
1 Wil the condition of the survey area have an impact on the survey design, and has the Yes @
probable impact been considered in the design? '
Has any special area characteristic including any additional residual radioactivity (not
12 previously noted during characterization) been identified along with its impact on survey Yes (r\(&
design? .
13 Are all necessary supporting calculations and/or site procedures referenced or included? ( N/A 1 > 7 }//7//0)/
14 Has an effective DCGLw been identified for the survey unit(s)? fé ) NIA > Z ///7/ (4 }/
15 Was the appropriate DCGLemc included in the survey design calculation? Yes, @
16 Has the statistical tests that will be used to evaluate the data been identified? Yes, @
17 Has an elevated measurement comparison been performed (Class 1 Area)? Yes, @
18 Has the decision error levels been identified and are the necessary justifications provided? Yes,{ N/
19 Has scan instrumentation been identified along with the assigned scanning methodology? Yes, @
20 Has the scan rate been identified, and is the MDCsc¢an adequate for the survey design? Yes, @

24 Are special measurements e.g., in-situ gamma-ray spectroscopy required under this design, Yes @
and is the survey methodology, and evaluation methods described? '

22 Is survey instrumentation calibration data included and are detection sensitivities adequate? Yes, @

23 | Have the assigned sample and/or measurement locations been clearly identified on a diagram Yes @Z}
or CAD drawing of the survey area(s) along with their coordinates? '

> — - o - - .
24 Are investigation levels and administrative limits adequate, and are any associated actions /(\ g / /
clearly indicated? es) N/A .%5/ C)

25 For sample analysis, have the required MDA values been determined.?

26 Has any special sampling methodology been identified other than provided in Reference 6.37 | Yes, Zlﬁ)
NOTE: a copy of this completed form or equivalent, shall be included within the survey design calculation. -




DCGL Calculation Logic-CV Yard Soil & Boulders (Decay Update)

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

1. 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 surface
and volumetric DCGL,s are then determined from the mean percent of applicable samples.

. Data Selection Logic Tables: The radionuclide selection logic and subsequent DCGL
calculations are provided in seven (7) tables. These tables were developed using Microsoft
Excel. Table explanation is as follows.

Table 1: Reduced 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 and soil-
like 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.
Values in red typeface are on-site analysis results.

Table 2: Reduced Listing - Decayed - 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 December 15, 2004. Positive results are denoted in
a yellow background field while MDA values are noted in the gray shaded fields. Values
in red typeface are on-site analysis results.

Table 3: Reduced Listing Decayed - 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: Mean Percent of Total for Positive Nuclides — This table provides the calculation
methodology for determining the relative fractions of the total activity contributed by each
radionuclide. From this information the mean, sigma, and mean % of total are calculated.
From this information the mean, sigma, and mean % of total are calculated. The mean %
of total values is used to calculate the surface gross activity DCGL,, per MARSSIM
equation 4-4. See Table 6. 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,
and results in higher “mean percent of total” values for single positive radionuclides in the
mix, which is a conservative.

Table 5 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 I-14. See
Table 7. 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 “mean percent of total” values in the mix, which are conservative.

Note: From Tables 4 and 5, only the “mean % of total” values are used as input to
the “Effective DCGL Calculation Spreadsheet” as illustrated in Tables 6 and 7.

Table 6: Effective DCGL Calculator for Cs-137 (in dpm/100 cm?) — This table provides
the surface gross activity DCGL,, calculation results from data derived from Table 4.
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Table 7: Effective DCGL Calculator for Cs-137 (in pCi/g) — This table provides the
surrogate volumetric modified Cs-137 DCGL,, calculation results from data derived from
Table 5.

Summary - Since the CV Yard and Boulders are volumes of soil or rock material, existing in
place or in 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 5.75 pCi/g
(previous value was 5.73 pCi/g due to earlier decay date of January 15, 2004). The updated
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).

Using the above data selection logic tables the calculated gross activity DCGL,, for surface
area is 44,306-dpm/100 cm? (previous value of 44,434-dpm/100 cm? due to earlier decay
date of January 15, 2004). The updated 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 - REDUCED LISTING

Yellow Background = Positive Result

Gray Shaded Background = MDA

Red Yalues = On-Site Analysis

Decay Date
SNEC Sample No LAB No. LocationMDescription H3 Sr-90 Co-60 Cs-137  Am-2#1 _ Pu-238 _ Pu238  Pu-2#1 c14 Ni-83 Eu-152 Analysis Date
CV Tunnel BWXT, 0102059-01 CV Tunnel Sedimert oLt 9.4 9.67 1.26 250 0.18 0.55 0.22 4463 9.34 4.02 0.13 | February 14,2001
SX9SL89219 111074 Subsutace Sample #29 (0-5, AY-128, OL1 0.07 0.58 November 17, 1898
SXSL1063 Teledyne-80018; L19184-1 North CV Yard Soll BA-127, 812" El, Sample # 5, 012 458 00531 | 00192 | 0888 | 00961 | 00468 | 0.03%7 I 0.2 10.8 0.0525 June 27, 2002
SXSL1089 Teledyne-80019; L19184-2 North CV Yard Soil AY-127, 810" El, Sample # 3, OL 1 3.03 0.0895 | 0.0332 1.29 00993 | 0.128 0.05 4.97 0.2 7.54 0.0828 June 28, 2002
SXSL1115 Teledyne-80020; L19184-3 North CY Yard Soil AY-128, 804' El, Sample # 2, OL1 4.88 0.0536 | 0.0243 1.8 0.24 0.138 | 0.0407 4.21 0.2 78 0.0571 June 28, 2002
SXSL1122 Teledyne-80021; L19184-4 North CV Yerd Soil AY-128, 798' El, Sample #2, O 3.44 0.0523 0.0279 477 183 0.08%4 0.04 3.68 0.208 8.75 0.0862 June 28, 2002
SXSL1130 |  Teledyne-80022; L19184-5 North CV Yard Soll AX-129, 803" El, Sample # 4, 0. 1 4.99 0.0648 | 0.0298 226 .148 0.0856 | 0.0121 3.55 0.231 134 0.0989 July 3, 2002
SXSL1132 Teledyne-80023; 1 19184-6 North CV Yard Soil AZ-130, Sample #5, 0L 1 2.98 0.0715 | 0.035 258 0.164 0.0746 | 0.0646 5.27 0.215 26 0.0734 July 3, 2002
SXSL1270 BWXT, 0108055-62 AX-128, 3-3, Soll, CV SE Side ' From CV, 800'El., OL1 11.31 0.02 0.01 231 0.037 0.007 0.007 2.104 393 868 0.07 July 26, 2001
SXSL1261 BWXT, 0108055-01 AX-128, 31, Soil, CV Tunnel East 5' From CV, 800" &, OL1 11.52 0.03 0.01 4.38 0.031 0.016 0.007 1.908 4 7.78 0.04 July 26, 2001
SKSL2648 Teledyne-73228; L18077-2 Anulus Well, A-2 510 10 Depth, OL1 g 0.0314 0.1 .6 0.00978 | 0.0133 0.011 1.87 0.183 1.75 February 13, 2002
SXSL2871 Teledyne-71949; L17836-11 CV Area - East Yard Dirt Pile - Micclle, 1/2Way Up, OL 1 0.03 0.07 .56 March 6, 2002
SXSL.2872 Teledyne-71948; L17838-10 CY Area - East Yard Dirt Pile - Bottom (also top certer), OL1 0.03 0.06 0.4 March 6, 2002
SXSL3140 BWXT,1030-003-10-01 Esst CV Yard, Sol Plle @ ' on West Side (6" Depth), 0L 1.892 0.012 0.014 0.825 0.007 0.005 0.005 0.389 0.086 3.406 0.03 August 30, 2002
SXSL3142 _ Teledyne; L20326-3 Soil Pile, CV Yard, Three Feet on East Side, SR-37, OL1 0.0295 0.07 0.6 August 13, 2002
SXSL3145 BWXT,1030-003-10-01 East CV Yard, Soil Plle @ 3' on East Side (6" Depth), 0L 1.897 0.017 0.013 1.26 0.004 0.005 0.005 0.376 0.083 369 0.038 August 30, 2002
SXSL3148 _ Teledyne; L 20326-4 Soll Pile, CV Yard, Six Feet on East Side, SR-37, OL1 0.0297 0.08 0.3 August 13, 2002
SXSL3153 BWXT,1030-003-10-01 East CV Yard, Soil Pile @ Top (6" Depth), OL 1 1.937 0.043 0.023 0.3 0.003 0.005 0.005 0.343 0.087 4177 0.051 August 30, 2002
SXSL4142 Teledyne; L22187-2 CV Yard Soil - West Side, AP1-7, 0L 1| 222 0.0325 .05 0.9 00176 | 0.0671 | 0.0202 October 2, 2003
SXSL4143 _ Teledyne; L22187-3 CY Yard Soil - West Side, AP1-7, L1 223 0.0316 .05 0.5 0.0221 | 0.0631 | 0.0364 October 2, 2003
SXSL4149 Teledyne; L22187-4 CV Yard Soil - West Side, AP1-7, OL1 224 0.0277 0.07 39 00277 | 0.043 | 0.0304 October 2, 2003
l TABLE 2 - REDUCED LISTING - DECAYED ]
T2 T2 1112 112 T2 T172 T112 T2 T112 Ti1 T2 Decay Date
[ 4485.27 [10446.15] 1925.233 | 11019.59 | 157861.1 [ 32050.69 | 8813848 | 5259.6 | 2092883 | 36561.53 | 4967.4 | December 15,2004 ]
SHEC Sample No LAB No. LocationDescription H-3 Sr-90 Co-60 Cs-137 _Am-241 _ Pu-238 _ Pu-239 _ Pu2# c14 Hi-83 Eu-152 __ Anslysis Date ET (d)
CY Tunnel BWXT, 0102059-01 CV Tunnel Sediment Composite, OL1 7.57E+00 |8.81E+00| 7.61E-01 | 1.14E+03 | 1.79E-01 | 5.34E-01 | 2.20E-01 |3.72E+01 |9.34E+00 | 3.91E+00 | 1.07E-01 | February 14, 2001 1400
$X951.99218 111074 Subsutace Sample #29 (0-5Y, AY-128, OL1 3.69E-02 | 5.26E-0 November 17,1999 1855
SKSL1063 Teledyne-80018; L19184-1 North CY Yard Soil BA-127, 812 EI, Sample # 5, 0.2 3.98E+00 | 5.00E-02 | 1.39E-02 | 8.37E-01 | 9.57E-02 | 4.59E-02 | 3.27E-02 | 3.35E+00 | 2.10E-01 | 1.07E+01 June 27, 2002 902
SXSL1089 Teledyne-80019; L19184-2 North CV Yerd Soil AY-127, 810" El, Sample # 3, OL1 2.B84E+00 | 6.55E-02 | 2.40E-02 | 1.22E+00 | 9.89E-02 | 1.26E-01 E-02 [4.41E+400 | 2 10E-01 |7 41E4+00 June 28, 2002 901
SXSL1115 Teledyne-80020; L19184-3 North CV Yard Soil AY-128, 804' El, Sample # 2, OL1 4.25E+00 | 5.05E-02 | 1.76E-02 | 1.70E+00 | 2.39E-01 | 1.35E-01 3.74E+00| 2.10E-01 [7.47E+00 June 29, 2002 900
SXSL1122 Teledyne ; L19184-4 North CV Yard Soil AY-128, 796" El, Sample # 2, OL 1 2.99E+00| 4.98E-02 | 2.02E-02 |4.51E+00 | 1.82E-01 | 8.77E-02 | 4.00E-02 | 3.27E+00 | 2.06E-01 |8.60E+00 June 28, 2002 900
SKSL1130 Teledyne-80022; L19184-5 North CV Yard Soil AX-129, 803' El, Sample # 4, OL 1 4.34E+00 | 6.11E-02 | 2.16E-02 |2.14E+01| 1.48E-01 | 8.40E-02 [ 1.2 3.15E+400 | 2.31E-01 {1.32E+0 July 3, 2002 896
SXSL1132 Teledyne-80023; L19184-6 North CY Yard Soil AZ-130, Sample # 5, OL 1 2.59E+00 | 6.74E-02 | 2.54E-02 |2.45E400 | 1. 7.32E02 | 6.4 4.68E+00 | 2.15E-01 | 1.24E40 July 3, 2002 896
SXSL1270 BWXT, 0108055-02 AX-128, 3-3, Sol, CV SE Side 5' From CV, 800" El., OL1 9.34E+00 | 1.84E-02 | 6.40E-03 |2.14E+01 | 3.68E-02 | 6.82E-03 | 7.0 .79E+00 | 3.93E+00 | 8.48E+00 | 5. July 26, 2001 1238
SXSL1281 BWXT, 0108055-01 AX-128, 31, Soll, CV Tunnel East §' From CV, 800" El, L 1 9.51E+00 | 2.76E-02 | 6.40E-03 | 4.05E+00 | 3.08E-02 | 1.56E-02 | 7.00E-03 | 1.62E+00 | 4.00E+00 | 7 BOE+00 | 3.37E-02 July 26, 2001 1238
SXSL2649 Teledyne-73220; L18077-2 Anulus Well, A-2 510 10' Depth, OL1 JOE+00]293E-02 | 6.69¢ 07 | 562F 07 | 9.74E-03 | 1.30E-02 | 1.10E-02 [1.63E+00 | 1.83E-01 |1.72E+00 |0.00E+00| February 13, 2002 1036
SKSL2671 Teledyne-7194; L 17638-11 CV Area - East Yard Dirt Pile - Middlie, 1/2 Way Up, OL 1 2.80E-02 | 4.86E.02 | 5.25E.01 March 6, 2002 1015
SXSL2672 Teledyne-71948; L17838-10 CV Area - East Yard Dirt Pile - Bottom (also top center), OL 1 2.60E02 | 4.16E.02 | 9.38E02 March B, 2002 1015
SKSL3140 BWXT,1030-003-10-01 East CV Yard, Sol Pile @ 6' on West Side (6" Depth), OL1 1.66E+00 | 1.14E-02 | 1.04E-02 | 7.83E-01 | 6.97E-03 | 4.91E-03 | 5.00E-03 | 3.30E-01 | 8.60E-02 |3.35E+00 | 267E-02 | August 30, 2002 838
SKSL3142 Teledyne; L20326-3 Soll Plle, CV Yard, Three Feet on East Side, SR-37, OL1 2.78E-02 | 5.156.02 | 5.69E.01 August 13, 2002 855
SXSL3145 BWXT,1030-003-10-01 East CV Yard, Soil Pile @ 3 on East Side (6" Depth), OL1 1.67E+00] 1. 2 | 9.61E-03 | 1.20E+00 3.99E-03 | 4.91E-03 | 5.00E-03 | 3.37E-01 | 68.30E-02 |3.63E+00| 3.38E-02 | August 30, 2002 838
SXSL3148 Teledyne; L20326-4 Soll Pile, CV Yard, Six Feet on East Side, SR-37, 0L 1 2B1E-02 | 5.08E02 | 284E01 August 13, 2002 855
SXSL3153 BWXT,1030-003-16-01 East CV Yard, Soll Pile @ Top (6" Depth), L1 1.70E+00 02 | 1.70E-02 | 2.85E-01 | 2.99E-03 | 4. 91E-03 307601 [ B.70E02 |4 11E+00 | 4. 54E-02 | August 30, 2002 838
SKSL4142 Teledyne; L22187-2 CV Yard Soil - West Side, AP1-7, OL1 2.07E+00 4.27E02 | 8.75E01 | 1.76E-02 | 6.65E-02 October 2, 2003 440
SXSL4143 _Teledyne; L22187-3 CV Yard Soil - West Side, AP1-7, OL 1 2.08E+00 4.27E07 | 486801 | 221F-02 | 6.25E-02 October 2, 2003 440
SXSL4148 Teledyne; L22187-4 CV Yard Soil - West Side, AP1-7, OL1| 2.09E+00 S97E02 | 3.79E+00 | 2.76E-02 | 4. 26E-02 October 2, 2003 440
KEY
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TABLE 3 - REDUCED LISTING DECAYED - MDA's REMOVED

SHNEC Sample No LAB Mo. Location/Description H-3 Sr-90 Co-60 Cs-137 _ Total pCilg
CV Tunnel BWXT, 0102059-01 CV Tunnel Sediment Composite, OL1 B8.81E+00 | 7.61E-01 [1.14E+03| 1154.23
SX951.99218 111074 Subsuface Semple #29 (0-59, AY-128, OL1 5.25E-01 053
SXSL1063 Teledyne-80018; L19184-1 North CY Yard Soil BA-127, 812' El, Sample # 5, OL.2 3.98E B.37E-01 482
SXSL1089 Teledyne-80019; L19184-2 North CV Yard Soil AY-127,810' El, Sample #3, OL1 264E 1.22E400]| 386
SXSL1115 Teledyne-80020; L19184-3 North CV Yard Soil AY-128, 804' El, Sample # 2, OL1 4.25E+400 1.70E+00| 595
SXSL1122 Teledyne-80021; L19184-4 North CV Yard Soil AY-129, 798' EI, Sample # 2, OL1 2.99E+00 451E400| 750
SXSL1130 Teledyne-80022; L19184-5 North CV Yard Soil AX-129, 803' El, Sample # 4, OL1 4,34E+00 2.16E-02 |2.14E+01| 2573
SXSL1132 Teledyne-80023; L19184-6 North CV Yard Soil AZ-130, Sample # 5, OL1 2.59E+00 2.45E+00 504
SXSL1270 BWXT, 0108055-02 AX-128, 3-3, Soil, CY SE Side 5' From CV, 800" El., OL1 2.14E+01| 2137
SXSL1281 BWXT, 0108055-01 AX-128, 3-1, Soil, CV Tunnel East §' From CV, 800" EI, OL1 405E+00| 405
SXSL2648 Teledyne-73220; L18077-2 Anulus Well, A-2, 5to 10' Depth, OL1 5.62EM 0.56
SXSL2871 Teledyne-71949; L17838-11 CY¥ Area - East Yard Dirt Pile - Middle, 1/2 Way Up, OL1 5.25E01 053
SXSL2872 Teledyne-71948; L17838-10 CV Area - East Yard Dirt Pile - Bottom (also top certer), OL1 9.38E 02 008
SXSL3140 BWXT,1030-003-10-01 East CV Yard, Soil Plle @ 6' on West Side (6" Depth), OL1 7.83E-01 078
SXSL3142 Teledyne; L20326-3 Soll Pile, CV Yard, Three Feet on East Side, SR-37, OL1 5.69E-01 057
SXSL3145 BWXT,1030-003-10-01 East CV Yard, Soil Pile @ 3' on East Side (6" Depth), OL1 1.20E+00| 120
SXSL3149 Teledyne; L20326-4 Soll Pile, CV Yard, Six Feet on East Side, SR-37, OL1 2.84E 01 0.28
SXSL3153 BWXT,1030-003-10-01 East CV Yard, Soil Pile @ Top (6" Depth), OL 1 285E-01| o028
SKSL4142 Teledyne; L22187-2 CV Yard Sol - West Side, AP1-7, OL1 8.75E01 088
SXSL4143 Teledyne; L22187-3 CV Yard Soll - West Side, AP1-7, OL1 4.86E01 049
SXSL4149 Teledyne; L22187-4 CV Yard Soil - West Side, AP1-7, OL1 5.87E02 | 3.79E+00]| ass
TABLE 4 - MEAN PERCENT OF TOTAL FOR POSITIVE NUCLIDES I
SHEC Sample No LAB No. Location/Description H-3 Sr-80 Co-60 Cs-137 Total
CV Tunnel BWXT, 0102059-01 CY Tunnel Sediment Composite, OL 1 076% | 007% | 99.17% | 100.0%
$X95L99218 111074 Subsuface Sample #29 (0-5), AY-128, OL 1 100.00% | 100.0%
SXSL1063 Teledyne-80018; L19184-1 North CV Yerd Soil BA-127, 812" El, Sample #5, OL2 82.64% 17.36% | 100.0%
SXSL1089 Teledyne-80019; L19184-2 North CV Yard Soil AY-127, 810" El, Sample # 3, OL1 68.38% 31.62% | 100.0%
SXSL1115 Teledyne-80020; L19164-3 North CV Yard Soll AY-128 804' El, Sample # 2, OL1 71.40% 28.60% | 100.0%
SXSL1122 Teledyne-80021; L19184-4 North CV Yard Soil AY-129, 796" El, Sample #2, OL1 39.91% 60.09% | 100.0%
SXSL1130 ledyne-80022; L19184-5 North CV Yard Soil AX-129, 803" EI, Sample # 4, OL1 16.89% 0.08% | 83.03% | 1000%
SXSL1132 Teledyne-80023; L19184-6 North CV Yard Soil AZ-130, Sample #5, OL1 51.45% 48.55% | 100.0%
SXSL1270 BWXT, 0108055-02 AX-129, 3-3, Soil, CY SE Side 5' From CV, 800’ El, OL1 00.00% | 100.0%
SXSL1281 BWXT, 0108055-01 AX-128, 3-1, Soil, CV Tunnel East 5' From CV, 800" El, OL1 100.00% | 100.0%
SXSL2649 Teledyne-73220; L18077-2 Anulus Well, A-2, 5to 10' Depth, OL1 A00.00% | 100.0%
SXSL2871 Teledyne-71949; L17838-11 CV Area - East Yard Dirt Pile - Middle, 1/2 Way Up, OL1 100.00% | 100.0%
SXSL2872 Teledyne-71948; L17838-10 ~ CV Area - East Yard Dirt Pile - Bottom (also top center), OL1 M000% | 100.0%
SXSL3140 BWXT,1030-003-10-01 East CV Yard, Soll Pile @ 6' on West Side (6" Depth), OL1 100.00% | 100.0%
SXSL3142 Teledyne; L20326-3 Soll Pile, CV Yard, Three Feet on East Side, SR-37, OL1 W0000% | 100.0%
SXSL3145 BWXT,1030-003-10-01 East CV Yard, Soil Pile @ 3' on East Side (6" Depth) OL1 100.00% | 100.0%
SXSL3148 Teledyne; L20326-4 Soil Pile, CV Yard, Six Feet on East Side, SR-37, OL1 100.00% | 100.0%
SXSL3153 BWXT,1030-003-10-01 East CV Yard, Soll Pile @ Top (6" Depth), OL1 100.00% | 100.0%
SXSL4142 Teledyne; L22187-2 CV Yard Soll - West Side, AP1-7, OL1 100.00% | 100.0%
SXSL4143 Teledyne; L22187-3 CV Yard Soil - West Side, AP1-7, OL1 100.00% | 100.0%
SXSL4148 Teledyne; L22187-4 C¥ Yard Soil - West Side, AP1-7, OL1 1.55% | 98.45% | 100.0%
Mean=| 0.551113 | 0.007635 | 0.005668 | 0.841366 | 1.41
Sigma=| 0.241 0.009 0.282
Mean % of Total=| 39.20% | 0.54% 0.40% | 59.85% | 100.00%
2 Sigma + Mean=| 1.03E+00 | 7.63E-03 | 2.27E-02 | 1.40E+00| 247
% of Total=| 41.86% | 0.31% 092% | 56.91% | 100.00%
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TABLE 6 - RATIO TO Cs-137 FOR POSITIVE NUCLIDES |

SHEC Sample Ho LAB Ho. LocationDescription H-3 Sr-90 Co-60 Cs-137 Total
CV Tunnel BWXT, 0102059-01 CV Tunnel Sediment Composta, OL1 7.70E-03 | 6.65E-04 [1.00E400| 1.0
SX9SL99219 111074 Subsuface Sample #29 (0-57, AY-128, OL.1 1.00E+00{ 1.00
SXSL1063 Teledyne-80018; L19184-1 North CV Yard Soil BA-127, 812 B, Sample #5, OL2 4.76E+00 1.00E+00 576
SXSL1089 Teledyne-80019; 1.49184-2 North CV Yard Soll AY-127, 810 E1, Sample #3, OL1 2.16E+30 1.00E400| 318
SXSL1115 Teledyne-80020; L19184-3 North €V Yard Soil AY-128, 804* El, Sampls #2, OL1 2.50E+00 1.00E400| 350
SXSL1122 Teledyne-80021; L19184-4 North CV Yard Soil AY-129, 798" El, Sampls # 2, OL1 6.64E-01 1.00E+00 166
SXSL1130 Teledyne-80022; L19184-5 North CV Yard Sol AX-129, 803" El, Sample ¥ 4, OL1 2.03€-01 1.01E-03 [1.00E+00| 1.20
SXSL1132 Teledyne-80023; 1.19484-6 North CV Yard Soll AZ-130, Semple # 5, OL1 1.06E+00 1.00E+00| 206
SXSL1270 BWXT, 0108055-02 AX-129, 3-3, Sofl, CV SE Side S From CV, 800 El., OL1 1.00E400] 1.00
SXSL1261 BWXT, 0108055-01 AX-128, 3-1, Soll, CV Tunne! East 5 From CV, 800 E], OL1 1.00E400| 1.00
SXSL2649 Teledyne-73220; L18077-2 Anulys Well, A-2, 510 10° Depth, OL1 1.00E+008| 100
SXSL2874 Teledyne-74949; L17838-11 CV Area - East Yard Dirt Pile - Middle, 172 Way Up, OL1 1.00E+00 1.00
SXSL2872 Teledyne-71948; L17838-10 CV Area - East Yard Dirt Pile - Bottorn (also top certer), OL1 1.00E+00 1.00
SXSL3140 BWXT,1030-003-10-01 East CV Yard, Soil Pie @ 6' on West Side (6" Depth), OL1 1.00E400| 1.00
SXSL3142 Teledyne; 1.20326-3 Sok Pile, CV Yard, Thres Feet on East Side, SR-37, OL1 1.00E+00 1.00
SXSL3145 BWXT,1030-003-10.01 East CV Yard, Sof Pile @ 3' on East Side (6° Depth), OL1 1.00E+00 1.00
SXSL3149 Teledyne; L.20326-4 Soil Pile, CV Yard, Six Feet on East Side, SR-37, OL1 1.00E+00| 100
SXSL3153 BWXT,1030-003-10-01 East CV Yard, Sofl Plis @ Top (6" Depth), OL1 1.00E+00{ 1.00
SXSL4142 Teledyne; 1.22187-2 CV Yard Sol - West Side, AP1-7, OL1 1.00E+00| 1.00
SXSL4143 Telsdyne; 1.22187-3 CV Yard Soil - West Sids, AP1-7, OL1 1.00E+00| 1.00
SXSL4149 Teledyne; L22187-4 CV Yard Soll - West Sids, AP1-7, OL1 1.57E02 | 1.00E+D0] 102
Means=| 1.890991 | 0.007699 | 0.005808 1
. ' ' Sigma=| 1.656 0.009 0.000 [ 3
i : : Mean % of Totats] 65.11% | 0.27% 0.20% | 34.43% | 100.00%
! ! ! 2 Sigma + Mean=+| 5.20E+00 | 7.70E-03 | 2.30E-02 | 1.00E+00| 6.23
l i i %of Total=] 83.47% | 0.12% 0.37% | 16.04% | 100.00%
i i V i
° 1
| | o | s
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Table 6

Effective DCGL Calculator for Cs-137 {dpmi100 cm”"2) Y Gross Activhy DCGLW e | {Groas Actioty Adminiatrative Limity
; ' 44306  |dpmM00 cm*2 33229  [dpmM00 cm*2
: ' ; i i i
| 25.0|mrem TEDE Limit i | } i
: ? S e Ca T LimH R IR | CatIT Administretive LimttT:
'SAMPLE HO(s)= |CV Yard Soil & Boulder Samples - Deacy 12-15.04 26517  [dpmM00 em*2 19888 |dpm#100 cm*2
; BSNECALE]  75%
Individusl
Sample Input Limits Allowed Beta dpmM00 | Alpha dpmHM00
Isotope (pCi/g, uCi,etc.) % of Total (dpmM00cm*2)|dpmM00cm*2 | mremis TEDE cmA2 cm*2
1|Am-241 0.000% 27 0.00 0.00 0.00 Am-241
2]C14 0.000% 3,700,000 0.00 0.00 0.00 C14
3|Co-60 5.67E-03 0.403% 7,100 178.64 0.63 178.64 Co-60
4| CS A7 oruseen|6213% 8.4 1E.01 5545 | 12459,850 % | §i1297 28,0003 | 242661 7. 03 o8| 5:94: 23,68 3xi44 | x4 26517.0 13 Cs 1375000 m
5]Eu.152 0.000% 13,000 0.00 0.00 0.00
s]H3 5.51E-01 39.203%| 120,000,000 | 17369.23 0.00 Hot Detectable
7|Ni-63 0.000% 1,800,000 0.00 0.00 Hot Detectable
8|Pu-238 0.000% 30 0.00 0.00
9|Pu.239 0.000% 28 0.00 0.00 SHIA
10|Pu-241 0.000% 8a0 0.00 0.00 Hot Detectable
11]Sr.90 7.64E-03 0.543% 8,700 240.63 0.69 240.63
100.000% 44306 25.0 26936
Maximum
Permissible
dpmM00 cm*2
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Table 7

|s35vs SNEC Abistetins | 75% LTotsl Activity Limit DCGLw i | 304 Administrative Limit 5252
Effective DCGL Calculator for Cs-137 (In pClig) 16.70 lpcirg | 1253 [pcig
SAMPLE NUMBER(s)= |CV YARD SOIL 3 BOULDER SAMPLES - Decayed to 12-15.04 | : ! 1 '
' , ‘ ; SEENE CAAIT LImREEAN | ICe437 Administrative Limit
17.39% 25.0|mrema TEDE Limit ) : ? 5.75 pCl/g 431 |pCig
7.60% : 780 mremd Drinking Weter (DW) l.lmlt 4 Check for 25 mremfy
S|mple Input g 35
(pCi‘g, ucCi, 25 mremA TEDE ;y ?4 A. anowed pCifg for 1 { value Checked from
Isatope etc.) % of Totel Limits (pCi/g) ExUmKl (pClJy) 25 mremy TEDE (lor& mrem)y UW,E ColumnAorB
1|Am-241 0.000% 99 : 0.00 R 0.00
2|C.14 0.000% 2.0 0.00 0.00
3|Co60 0.006 0.200% 35 0.03 0.03
4]Cs-137 1.00 34.429% 6.6 575 & | est 5,78 opeter
5|Eu-152 0.000% 10.1 0.00 0.00
8|H3 1.89 65.106% 132 10.87 10.87
7|Ni63 0.000% 147 0.00 0.00
8{Pu-238 0.000% 1.8 0.00 0.00
9|Pu-239 0.000% 1.6 0.00 0.00
10|Pu.241 0.000% 86 0.00 0.00
11|Sr30 0.008 0.265% 1.2 g RELLk 0.04 w0100 0.04
2.90E+00 100.000% 16.70 38.20 16.70
Meximum Permissible Maximum To Use This Information,
pClig Permissible pClig Ssmple Input Units Must Ba In
(25 mremp) (Amrempy) pCllg
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Open Land FSS Design -~ OL7 Pave’d Surfaces and Concrete

Question 1 - Is this calculation defined as “In QA Scope™? Refer to definition 3.5. Yes I No [
Question 2 - Is this calculation defined as a “Design Calculation®? Refer to definitions 3.2and3.3. Yes X No O

NOTES: If a “Yes" answer is obtained for Question 1, the calculation must meet the requirements of the SNEC Facility Decommissioning Quality
Assurance Plan. If a "Yes® answer is obtained for Question 2, the Calculation Originator's immediate supervisor should not review the
calculation as the Technical Reviewer.

DESCRIPTION OF REVISION

Revision 1 — added option to scan concrete, using 126 cm? GFPC probe, at 30 cr/sec.
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Calculation Originator Tristan M. Tritch/ , [ L& th @;6? Date 5/ 19 /O‘S

Technical Reviewer W. J. Cooper/ % Date (//%/

Additional Review A. Paynter/ m @&_ Date |\q M&\(W
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E900-05-028 1 Page 2 of 10
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Open Land FSS Design — OL7 Paved Surfaces and Concrete

1.0 PURPOSE ’
1.1 The purpose of this calculation is to develop a final status survey design for open land area

1.2

1.3

1.4

1.5

OL7 (non-sail only) at the Saxton Nuclear Experimental Corporation (SNEC) facility. The
soil portions of OL7 will be surveyed under Open Land FSS Design — OL7 Soils, E900-05-
022. The OL7 fence surveys will be performed under Miscellaneous Chain Link Fences —
Survey Design, ES00-05-023.

Survey Area OL7 is an Impacted Class 2 area which encompasses the old and new access
roads, the current personnel office and break room complex, and the count room trailer on
the SNEC facility decommissioning project. It covers approximately 17,900 square meters
(179 10m x 10m grids). Of that surface area, a bit more than 14,300 square meters is soil
and the remaining surface area is comprised of paved areas, both asphalt and concrete.
Table 5-5 of the SNEC License Termination Plan (LTP) limits the physical size of Class 2
survey areas to between 2,000 and 10,000 square meters. Due to this area constraint, OL7
will be subdivided into three smaller survey units, namely OL7-1 through OL7-3, containing
6200, 4200, and 7500 square meters, respectively. Of those areas, only OL7-1 (2543
square meters concrete and asphalt) and OL7-2 (1504 square meters asphalt) are involved
in this survey design.

Class 2 structures are limited to 1000 square meters, so OL7-1 and OL7-2 structures are
broken down further. OL7-1 concrete is 990 square meters. OL7-1 asphalt is broken down
into MA8-18, 795 square meters and MA8-19, 761 square meters. -OL7-2 asphalt is broken- -
down into MA8-20, 792 square meters and MA8-21, 711 square meters.

Both SNEC personnel scan data and Shonka Research Associates data have indicated that
no detectable activity greater than the Administrative Limit (AL) exists in this entire survey
area.

The general layout of the two survey units is shown on Attachment 1-1. Scale survey

drawings of the Penelec warehouse pad, warehouse sump, concrete pillars, SSGS
concrete, and roadway asphalt are shown on Attachments 6-1, 6-2, 6-3, 6-5, 6-6, and 6-9.

2.0 SUMMARY OF RESULTS

The following information should be used to develop a survey request for this survey unit. The
effective DCGLw value is listed below. This value is derived from previously approved derived
values for “CV Yard Soil and Boulder Samples” in SNEC calculation ES00-04-005 (Reference 3.13).
The US NRC has reviewed and concurred with the methodology used to derive these values. See
Attachment 2-1 and Reference 3.8.

21

Table 1, DCGLw Values
Gross Activity DCGLwW (dpnv100 cm’)
26445 (19834 A.L)

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

Survey Design

2.1.1 Scanning of concrete surfaces shall be performed using a L2350 with 43-688B large
area_gas flow proportional counter calibrated to Cs-137 (see typical calibration
information on Attachment 3-1). The instrument efficiency shall not be less than
that assumed on Attachment 4-1 as 23.9% — Cs-137.
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2.1.2 Scanning asphalt surfaces shall be performed using a 2” dia. by 2” long Nal
detector with a Cs-137 window setting (Reference 3.1). The window will straddle
the Cs-137 662 keV full energy peak width (see typical calibration information on
Attachment 3-1). The instrument conversion factor/efficiency shall not be less than
that assumed on Attachments 4-2 and 4-3: 205.6 cpom/uR/h — Cs-137.

For concrete surfaces, an efficiency correction factor (ECF) is applied to
compensate for efficiency loss when surveying rough surfaces based on Reference
3.14 and Attachment 2-2. The ECF is based on a surface imregularity of 1 inch or
less. This is conservative as actual observed irregularity is typically less than one
inch. Also, the loss of efficiency is based on moving the detector away from a 150
cm? source. If the area of the residual activity is larger, then the efficiency loss
would be smaller due to an increase in the detector’s “field-of-view”.

213

The fraction of detectable beta-emitting activity affects the efficiency and is
determined by the nuclide mix. The mix detectable beta fraction is determined to be
60% based on Reference 3.13. Because the adjusted DCGLw used is based only
on the modified Cs-137 DCGLw, the mix percentage is not applied to the adjusted
surrogate DCGLw. The gross activity DCGLw, which would include all the low
energy activity and would require an adjustment to the mix percentage, is
considerable higher at 44434 dpm 100cm®. The Cs-137 adjusted surrogate activity
already accounts for the detectable beta yield of the mix.

2.1.4

Table 2, Concrete Surface Scanning Parameters

MDCscan Scan Speed Maximum Distance from Surface DCGLw Action % Coverage
(dpm/100cm?)* (cm/sec) Level
17 (gap between detector face &
1781 10 surface) > 3400 ncpm 10% - 100%
1* (gap between detector face &
3085 30 surface) > 3400 ncpm | 10% - 100%

* See Attachment 2-1, 2-2, 4-1, and 44 for calculations

Table 3, Asphalt Surface Scanning Parameters

MDCscan Scan Speed Maximum Distance from Surface DCGLw Action % Coverage
(dpm/100cm?)* (cm/sec) Level
5502 in OL7-1 5" (gap between detector face & .
2277 in OLT-2 25 surface) > 330 ncpm 10% - 100%

* See Attachment 2-1, 2-2, 4-2, and 4-3 for calculations

2.1.5 This MDCscan (shown in Attachments 4-1 and 4-4) is based on a 360 cpm
background. On 3/7/05, measurements were collected from the SSGS boiler pad in
OL1. This data is used for the variability assessment for the COMPASS
determination of sample requirements and is shown in Attachment 8-2. Unaffected
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2.1.6

21.7

2.1.8

material backgrounds were determined using data obtained from the Williamsburg
Station which resulted in a mean background value of 306 +/- 34.5 cpm as shown in
Attachment 8-1.

The scan DCGLw Action Levels listed in Tables 2 and 3 do not include background.
The DCGLw action level is based on fixed measurements and does not include
‘human performance factors’ or ‘index of sensitivity’ factors (see Reference 3.10).

If a net count rate greater than the “DCGLw action level” in either Table 2 or Table 3
is encountered during the scanning process, then the surveyor should stop and
locate the boundary of the elevated area, and then perform a “second phase” fixed
point count of at least 30 seconds duration. If the second phase result equals or
exceeds the “DCGLw action” level noted in either Table 2 or Table 3, then the
surveyor should mark the elevated area appropriately and document the count rate
observed and an estimate of the affected area.

2.1.7.1Class 2 concrete should be scanned to include 10% to 100% surface
coverage at a rate of about 10 cmv/sec. to 30 cm/sec. Vertical walls of the
Penelec warehouse pad are Class 3 per the LTP; however, they will be
surveyed as Class 2 for the purposes of completing this survey. The Penelec
Warehouse sump and the two concrete pillars should be scanned to 100%
surface coverage. Areas that cannot be accessed should be clearly noted
along with the reason for not completing the scan in that area. Altemate
areas should be selected from the remainder to provide the required
coverage.

2.1.7.2 Class 2 asphalt would normally be surveyed using GFPC probes; however,
for expediency (25 cm per second versus 10 cm per second with GFPC), Nal
scanning will be used instead. This can be justified because the asphalt
roadways in OL7 pre-date the operation of the nuclear plant so it is not
expected that any plant-derived contaminants could be under the asphalt.
Also, since inception of the Saxton Decommissioning Project, no elevated
readings have been detected on the asphalt in the two survey units involved
in this survey design. Class 2 asphalt shall be scanned to include 10% to
100% surface coverage at a scan rate of about 25 cm per second as detailed
below. Areas that cannot be accessed should be clearly noted along with the
reason for not completing the scan in that area. Alterate areas should be
selected from the remainder to provide the required coverage.

2.1.7.3 The surfaces of both the concrete and asphalt should be clear of debris to
ensure detection parameters are not affected.

The minimum number of fixed measurement sampling points indicated by the
COMPASS computer program (Reference 3.3) is 11 each for the asphalt in OL7-1
and OL7-2 and the total of all concrete surfaces in OL7-1 (see COMPASS output on
Attachments 7-1 to 7-7). Fixed point measurements should be IAW Section 2.2.
The MDCscan (concrete) is below the effective administrative DCGLWCS.137 (1781 to
3085 DPM/100cm? MDCscan @360 cpm bkg < 19834 DPM/100cm? AL). The
MDCscan (asphalt) is below the effective administrative DCGLWcs.137 (5502 or 7277
DPM/100cm? MDCscan @83 cpm or 144 cpm bkg < 19834 DPM/100cm? AL). No
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2.2

fixed point measurements were indicated by VSP for either the Penelec Warehouse
sump or the concrete pillars.

2.1.9 All of the concrete in OL7-1 is considered to be one surface with respect to obtaining
static measurements. This is because all the photographic evidence suggests the
concrete was poured in a similar time frame and all of it pre-dates the operation of
the nuclear plant. Secondly, Shonka Research Associates, under SR-80 and SR-
84, meticulously surveyed (100% coverage) both the Penelec warehouse pad, the
Southwest Garage, and the SSGS footprint and found that the areas surveyed “meet
the radiological criteria for license termination” (Reference 3.15). Though there are
no surveys of the two concrete pillars, they are included with the warehouse and
SSGS concrete because. the timeframe in which they were built is similar, if not
identical, to that of the warehouse pad and SSGS. The portion of Southwest
Garage that resides in OL7-1 is approximately 7 m? (18 inches by 50 feet) and is not
expected to indicate the presence of plant-derived radionuclides due to the
aforementioned Shonka surveys. Therefore, it will not be surveyed.

2.1.10 VSP (Reference 3.4) is used to plot all random start asphalt sampling points on the
included diagrams. See Attachments 6-1, 6-3, 6-6, and 6-9 for VSP sampling point
locations).

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

2.1.12 Because of the unusual arrangement of the multiple concrete surfaces in this OL7-1,
the drawings in Attachment 6 are intended to be as close as practicable to the as-
left conditions. If the actual layout is different from that shown, then review with the
cognizant SR coordinator, finish the survey if practicable, and mark up the drawings
to indicate actual layout.

2.1.13 When an obstruction is encountered that will not allow collection of a sample,
contact the cognizant SR coardinator for permission to either move or delete the

sampling point.

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

Measure both fixed point and elevated areas(s) on concrete and asphalt [AW SNEC
procedure E900-IMP-4520.04 (Reference 3.2).

3.0 REFERENCES

3.1

3.2

3.3

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

SNEC Procedure E900-IMP-4520.04, “Survey Methodology to Support SNEC License
Termination™.

COMPASS Computer Program, Version 1.0.0, Oak Ridge Institute for Science and
Education.
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3.4
3.5
3.6
3.7
3.8
3.9
3.10

3.1
3.12
3.13
3.14
3.15

3.16

Visual Sample Plan,Version 3.0, Copyright 2004, Battelle Memorial Institute.

SNEC Facility License Termination Plan.

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

GPU Nuclear, SNEC Facility, “Site Area Grid Map”, SNECRM-020, Sheet 1, Rev 4, 1/18/05.
SNEC Calculation No. E900-03-012, Effective DCGL Worksheet Verification.

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

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

Microsoft Office Excel, Version 11.0.5612, Microsoft Corporation Inc., 1985-2003.
SNEC Procedure ES00-ADM-4500.39 “Chain of Custody for Samples”

CV Yard Survey Design — North West Side of CV, ES00-04-005.

SNEC Calculation 6900-02-028, GFPC Instrument Efficiency Loss Study.

Shonka Research Associates, Inc., “Final Report for SCM Survey of Saxton Nuclear
Experimental Corporation”, Rev. 1, 3/3/05.

SNEC FSS Radiological Survey Data Form FSS-1541, 4/27/05.

4.0 ASSUMPTIONS AND BASIC DATA

41 The COMPASS computer program is used to calculate the required number of random start
systematic samples to be taken in the survey unit (Reference 3.3).

4.2 Data shown on Attachments 8-2 and 8-4 are used as the initial estimates of variability for
concrete and asphalt, respectively.

- 43 The MARSSIM Sign Test will be applicable for this survey design. No background
subtraction will be performed under this criterion during the DQA phase.

44 The Visual Sample Plan (VSP) computer code (Reference 3.4) locates the required
number of fixed survey points, determined by COMPASS, on the survey maps for asphalt in
each survey unit. Fixed survey points for concrete were chosen independent of VSP.

45 References 3.5 and 3.6 were used as guidance during the survey design development
phase.

46 Background reference for concrete was obtained from the Williamsburg concrete study and
is 306 cpom (Attachment 8.1). Asphalt background was determined to be approximately 79
cpm (Attachment 8.3 and Reference 3.16).

4.7 The determination of the physical extent of this area is based on Reference 3.7. The
extent of the SSGS footprint was later modified/extended from OL3 into OL7-1 by virtue of a
site walkdown on 4/28/05.

4.8 There has been no known remediation in Area OL7.

4.9 This survey design uses Cs-137 as a surrogate for all SNEC facility related radionuclides in

the survey unit. The effective DCGLw is the Cs-137 DCGLw from the SNEC LTP (6.6
pCi/g) adjusted (lowered) to compensate for the presence (or potential presence) of other
SNEC-related radionuclides. In addition, an administrative limit (75%) has been set that
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410

4.11

4.12

4.13
4.14

4.15

4.16

417
4.18

further lowers the pemissible Cs-137 concentration to an effective surrogate DCGLw for
this survey area.

The sample database contained only one sample, which was assayed both on site and off
site, with which to determine the effective radionuclide mix for Area OL7. In order to obtain
a more representative mix of expected radionuclides, data from OL1 and OL2 were used
instead. The decayed set of sample results were input to the spreadsheet titled “Effective
DCGL Calculator for Cs-137" (Reference 3.8) to determine the effective volumetric DCGLw
values for the survey units, then changed to an equivalent surface contamination level. The
output of this spreadsheet is shown on Attachment 2-1 which is copied from Reference
3.13. The spreadsheet was previously reviewed.

The Nal detector 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 205.6 cpm/uR/hr for Cs-137. Additionally, the detection system
incorporates a Cs-137 window that lowers sensitivity to background in the survey unit. The
asphalt background is approximately 83 com in OL7-1 and 144 cpm in OL7-2.

The survey units described in this survey design were inspected. A copy of the OL7
specific portion of the SNEC facility post-remediation inspection report (Reference 3.9) is
included as Attachments 9-1 through 9-5.

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 § value.

"Special measurements”, as described in the SNEC LTP sec 5.5.3.4, are not included in
this survey design.

No additional sampling will be performed 1AW this survey design beyond that described
herein.

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

The survey design checklist is listed in Exhibit 2.

Area factors are shown as part of COMPASS output (see Attachment 7-1) and are based
on the Cs-137 area factors from the SNEC LTP.

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

Attachment 1-1 is a diagram of survey units OL7-1 and OL7-2.

Attachments 2-1 and 2-2 show the DCGL Calculation Logic — CV Yard Soil & Boulders
and the Cs-137 Efficiency Loss with Distance from Source study for GFPC probes
(Reference 3.13 and 3.14).

Attachment 3-1 is a copy of the calibration data from typical Nal and GFPC radiation
detection instrumentation that will be used in this survey area.

. g i~
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6.4 Attachments 4-1 through 4-4 are the MDCscan calculation sheets for surface materials in
dpm/100 cm?

6.5 Attachment 5-1 is the MicroShield dose rate calculation results for a 56.4 cm diameter
source at a distance of 5" used, for Nal detector modeling, to determine the exposure rate
from a 1 pCi/lcm? Cs-137 source term in a disk geometry.

6.6 Attachments 6-1 through 6-11 show the random sampling points and scan locations, for
both concrete and asphalt, and reference coordinates for Survey Units OL7-1 and OL7-2.

6.7 Attachments 7-1 through 7-7 are COMPASS outputs for Survey Units OL7-1 (concrete)
and MA8-18 through MA8-21 (asphalt) showing area factors, the number of sampling points
in each survey unit, and prospective power.

6.8 Attachments 8-1 through 8-4 show both concrete and asphalt backgrounds and material
variability results from OL7 samples.

6.9 Attachments 9-1 through 9-5 are copied from the most recent inspection report for OL7.
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Exhibit 1
SNEC Facility Individual Radionuclide DCGL Values @
25 mremly Limit 4 mremly Goal
25 mrem/y Limit (All Pathways) (Drinking Water)
Radionuclide Surface Area Open Land Areas Open Land Areas ™
(dpm/1 00cm?) (Surface & Subsurface) | (Surface & Subsurface)
(pCilg) (pCilg)
Am-241 2.7E+01 9.9 23
C-14 3.7E+06 2 54
Co-60 7.1E+03 35 67
Cs-137 2.8E+04 6.6 397
Eu-152 1.3E+04 10.1 1440
H-3 1.2E+08 132 3141
Ni-63 1.8E+06 747 1.8E+04
Pu-238 3.0E+01 1.8 0.41
Pu-239 2.8E+01 1.6 0.37
Pu-241 8.8E+02 86 19.8
Sr-90 8.7E403 12 0.61
NOTES:

(a) While drinking water DCGLs will be used by SNEC to meet the drinking water 4 mrem/y goal, only the DCGL values that constitute
the 25 mrem/y regulatory limit will be 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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v Exhibit 2
Survey Design Checklist
Calculation No. Location Codes
E900-05-028, Rev. 1 oL?
Status Reviewer
ITEM REVIEW FOCUS
(Circle One) | initials & Date
1 Has a survey design calculation number been assigned and is a survey design summary Yes @A
description provided? ' /
2 Are drawings/diagrams adequate for the subject area (drawings should have compass Y ( D
headings)? e '?‘lm:)
3 Are boundaries property identified and is the survey area dlassification clearly indicated? YesKIA)/
4 Has the survey area(s) been properly divided into survey units IAW EXHIBIT 10 Yes, /A:'
5 Are physical characteristics of the areaflocation or system documented? Yes, (ﬁa
6 Is a remediation effectiveness discussion included? Yes, (ﬁlA s
Have characterization survey and/or sampling results been converted to units that are L
7 comparable to applicable DCGL values? Yes, Q ﬁ' )
8 Is survey and/or sampling data that was used for determining survey unit variance included? Yes@
g Is a description of the background reference areas (or materials) and their survey and/or Yes N@
sampling results included along with a justification for their selection? es, (A
10 Are applicable survey and/or sampling data that was used to determine variability included? Yes@
14 Will the condition of the survey area have an impact on the survey design, and has the Yes 6{;‘»
probable impact been considered in the design? 4
Has any spedial area characteristic including any additional residual radicactivity (not —
12 previously noted during characterization) been identified along with its impact on survey Yes, Nﬁ\
design? .
; . : ) >
13 Are all necessary supporting calcutations and/or site procedures referenced or included? es) NA = p éf
14 Has an effective DCGLw been identified for the survey unit(s)? Yes, l@
15 Was the appropriate DCGLewuc included in the survey design calculation? Yes.@m
16 Has the statistical tests that will be used to evaluate the data been identified? Yes, @
17 Has an elevated measurement comparison been performed (Class 1 Area)? Yes, 61@
18 Has the decision ermror levels been identified and are the necessary justifications provided? Yes, (Rlcl/
=L
19 Has scan instrumentation been identified along with the assigned scanning methodology? ﬁ es,)N/A ‘5,/7ff/p 37
20 Has the scan rate been identified, and is the MDCscan adequate for the survey design? @ N/A > P y/< /C s
21 Are special measurements e.g., in-situ gamma-ray spectroscopy required under this design, Yes @
and is the survey methodology, and evaluation methods described?
22 Is survey instrumentation calibration data induded and are detection sensitivities adequate? Yes, @
23 Have the assigned sample and/or measurement locations been clearly identified on a diagram Yes @
or CAD drawing of the survey area(s) along with their coordinates? '
Are investigation levels and administrative limits adequate, and are any associated actions (Y/\ 22> -
% dearly indicated? (63, NIA |57, 7/
25 For sample analysis, have the required MDA values been determined.? Yes,(@
26 | Has any special sampling methodology been identified other than provided In Reference 6.3? | Yesy N/A
N

NOTE: a copy of this completed form or equivalent, shall be Included within the survey design calculation.
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Gas Flow Proportional Counter (GFPC) Scan MDC Calculation

MDCscan = 3085 dpm/100 cm? for Concrete in OL7-1

b = background (cpm)

bi = background counts in the observation interval (counts)

p = human performance adjustment factor (unitiess)

d = index of sensitivity from MARSSIM table 6.5 based on 95% detection and 60% false positive
SR = Scanning movement rate (cm/sec)

Wd = width of probe (cm)

A = probe area (cm?)

Ei = gas flow proportional detector / meter calibrated response (cpm/dpm)

Es = 2 pi source efficiency (emissions/disintegration)

ECF = Efficiency Correction Factor for surface roughness (see Attachment 2-2)
Oi = Observation interval (seconds)

MDCRI = Minimum Detectable Count Rate in (ncpm)

MDCscan = Minimum Detectable Concentration for scanning (pCi/cm?)
DCDLeq = net count rate equivalent to the adjusted DCGL (ncpm)

b= [FT oo o

Ei= cpm/dpm Es=

DCGL=| 19834 |dpm/100 cm*

Wd = 0.2933 = Qi (sec)
SR
b*'Oi = 1.7600 = bi (counts)
60 sec/min
d*sqri(bi)*60 = 374.4771 = MDCRi (ncpm)
Oi
MDCRi+b = 7344771 = gross cpm at the MDCRi
MDCRI = 3085.2968 = MDCscan (dpm/100 cm?)

Ei*Es*ECF*(A/100)*sqrt(p)

DCGL*EI"ES*ECF*(A/100) =  3404.5021 = DCGLeq (ncpm)

ATTACHMENT -4
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1.0 PURPOSE '

1.1 The purpose of this calculation is to develop a final status survey design for open land area
OL7 (non-soil only) at the Saxton Nuclear Experimental Corporation (SNEC) facility. The
soil portions of OL7 will be surveyed under Open Land FSS Design — OL7 Soils, ES00-05-
022. The OL7 fence surveys will be performed under Miscellaneous Chain Link Fences —
Survey Design, E900-05-023.

1.2  Survey Area OL7 is an Impacted Class 2 area which encompasses the old and new access
roads, the current personnel office and break room complex, and the count room trailer on
the SNEC facility decommissioning project. It covers approximately 17,900 square meters
(179 10m x 10m grids). Of that surface area, a bit more than 14,300 square meters is soil
and the remaining surface area is comprised of paved areas, both asphalt and concrete.
Table 5-5 of the SNEC License Termination Plan (LTP) limits the physical size of Class 2

“survey areas to between 2,000 and 10,000 square meters. Due to this area constraint, OL7
will be subdivided into three smaller survey units, namely OL7-1 through OL7-3, containing
6200, 4200, and 7500 square meters, respectively. Of those areas, only OL7-1 (2543
square meters concrete and asphalt) and OL7-2 (1504 square meters asphalt) are involved

in this survey design.

1.3 Class 2 structures are limited to 1000 square meters, so OL7-1 and OL7-2 structures are
broken down further. OL7-1 concrete is 990 square meters. OL7-1 asphalt is broken down
into MA8-18, 795 square meters and MA8-19, 761 square meters. OL7-2 asphalt is broken
down into MA8-20, 792 square meters and MA8-21, 711 square meters.

1.4  Both SNEC personnel scan data and Shonka Research Associates data have indicated that
no detectable activity greater than the Administrative Limit (AL) exists in this entire survey
area.

1.5 The general layout of the two survey units is shown on Attachment 1-1. Scale survey
drawings of the Penelec warehouse pad, warehouse sump, concrete pillars, SSGS
concrete, and roadway asphalt are shown on Attachments 6-1, 6-2, 6-3, 6-5, 6-6, and 6-9.

2.0 SUMMARY OF RESULTS

The following information should be used to develop a survey request for this survey unit. The
effective DCGLw value is listed below. This value is derived from previously approved derived
values for “CV Yard Soil and Boulder Samples” in SNEC calculation ES00-04-005 (Reference 3.13).
The US NRC has reviewed and concurred with the methodology used to derive these values. See
Attachment 2-1 and Reference 3.8.

Table 1, DCGLw Values
Gross Activity DCGLw (dpm/100 em°)

26445 (19834 A.L.)
NOTE: A.L. is the site Administrative Limit (75% of effective DCGLw)

2.1 Survey Design

2.1.1 Scanning of concrete surfaces shall be performed using a L2350 with 43-68B large
area qas flow proportional counter calibrated to Cs-137 (see typical calibration
information on Attachment 3-1). The instrument efficiency shall not be less than
that assumed on Attachment 4-1 as 23.9% — Cs-137.
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2.1.2

2.1.3

2.1.4

Scanning asphalt surfaces shall be performed using a 2” dia. by 2” lonq Nal
detector with a Cs-137 window setting (Reference 3.1). The window will straddle
the Cs-137 662 keV full energy peak width (see typical calibration information on
Attachment 3-1). The instrument conversion factor/efficiency shall not be less than
that assumed on Attachments 4-2 and 4-3: 205.6 com/uR/h — Cs-137.

For concrete surfaces, an efficiency correction factor (ECF) is applied to
compensate for efficiency loss when surveying rough surfaces based on Reference
3.14 and Attachment 2-2. The ECF is based on a surface irregularity of 1 inch or
less. This is conservative as actual observed irregularity is typically less than one
inch. Also, the loss of efficiency is based on moving the detector away from a 150
cm? source. If the area of the residual activity is larger, then the efficiency loss
would be smaller due to an increase in the detector’s “field-of-view”.

The fraction of detectable beta-emitting activity affects the efficiency and is
determined by the nuclide mix. The mix detectable beta fraction is determined to be
60% based on Reference 3.13. Because the adjusted DCGLw used is based only
on the modified Cs-137 DCGLw, the mix percentage is not applied to the adjusted
surrogate DCGLw. The gross activity DCGLw, which would include all the low
energy activity and would require an adjustment to the mix percentage, is
considerable higher at 44434 dpm 100cm® The Cs-137 adjusted surrogate activity
already accounts for the detectable beta yield of the mix.

Table 2, Concrete Surface Scanning Parameters

MDCscan
(dpnv100cm?)* (cm/sec) Level

Scan Speed Maximum Distance from Surface DCGLw Action % Coverage

1781

1" (gap between detector face & > 3400 nepm 10% - 100%

10 surface)

* See Attachment 21, 2-2, and 4-1 for calculations

Table 3, Asphalt Surface Scanning Parameters

MDCscan Scan Speed Maximum Distance from Surface DCGLw Action % Coverage
(dpm/100cm?)* (cm/sec) Level
5502 in OL7-1 5" (gap between detector face & 9 - 1008
7277 in OL7-2 25 surface) > 330 ncpm 10% - 100%

* See Attachment 2-1, 2-2, 4-2, and 4-3 for calculations

2.1.5

This MDCscan (shown in Attachment 4-1) is based on a 360 cpm background. On
3/7/05, measurements were collected from the SSGS boiler pad in OL1. This data is
used for the variability assessment for the COMPASS determination of sample
requirements and is shown in Attachment 8-2. Unaffected material backgrounds
were determined using data obtained from the Williamsburg Station which resulted
in a mean background value of 306 +/- 34.5 cpm as shown in Attachment 8-1.
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2.1.6 The scan DEGLw Action Levels listed in Tables 2 and 3 do not include background.
The DCGLw action level is based on fixed measurements and does not include
‘human performance factors’ or ‘index of sensitivity’ factors (see Reference 3.10).

2.1.7 If a net count rate greater than the “DCGLw action level” in either Table 2 or Table 3
is encountered during the scanning process, then the surveyor should stop and
locate the boundary of the elevated area, and then perform a “second phase” fixed
point count of at least 30 seconds duration. If the second phase result equals or
exceeds the “DCGLw action” level noted in either Table 2 or Table 3, then the
surveyor should mark the elevated area appropriately and document the count rate
observed and an estimate of the affected area.

2.1.7.1Class 2 concrete should be scanned to include 10% to 100% surface
coverage at a rate of about 10 cm per second. Vertical walls of the Penelec
warehouse pad are Class 3 per the LTP; however, they will be surveyed as
Class 2 for the purposes of completing this survey. The Penelec Warehouse
sump and the two concrete pillars should be scanned to 100% surface
coverage. Areas that cannot be accessed should be clearly noted along with
the reason for not completing the scan in that area. Alternate areas should be
selected from the remainder to provide the required coverage.

2.1.7.2Class 2 asphalt would normally be surveyed using GFPC probes; however,
for expediency (25 cm per second versus 10 cm per second with GFPC), Nal
scanning will be used instead. This can be justified because the asphalt
roadways in OL7 pre-date the operation of the nuclear plant so it is not
expected that any plant-derived contaminants could be under the asphalt.
Also, since inception of the Saxton Decommissioning Project, no elevated
readings have been detected on the asphalt in the two survey units involved
in this survey design. Class 2 asphalt shall be scanned to include 10% to
100% surface coverage at a scan rate of about 25 cm per second as detailed
below. Areas that cannot be accessed should be clearly noted along with the
reason for not completing the scan in that area. Alternate areas should be
selected from the remainder to provide the required coverage.

2.1.7.3 The surfaces of both the concrete and asphalt should be clear of debris to
ensure detection parameters are not affected.

2.1.8 The minimum number of fixed measurement sampling points indicated by the
COMPASS computer program (Reference 3.3) is 11 each for the asphalt in OL7-1
and OL7-2 and the total of all concrete surfaces in OL7-1 (see COMPASS output on
Attachments 7-1 to 7-7). Fixed point measurements should be IAW Section 2.2.
The MDCscan (concrete) is below the effective administrative DCGLwgs.1a7 (1781
DPM/100cm? MDCscan @360 cpm bkg < 19834 DPM/100cm? AL). The MDCscan
(asphalt) is below the effective administrative DCGLlwegs.1a7 (5502 or 7277
DPM/100cm? MDCscan @83 cpm or 144 cpm bkg < 19834 DPM/100cm? AL). No
fixed point measurements were indicated by VSP for either the Penelec Warehouse
sump or the concrete pillars.
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2.1.9

All of the concrete in OL7-1 is considered to be one surface with respect to obtaining
static measurements. This is because all the photographic evidence suggests the
concrete was poured in a similar time frame and all of it pre-dates the operation of
the nuclear plant. Secondly, Shonka Research Associates, under SR-80 and SR-
84, meticulously surveyed (100% coverage) both the Penelec warehouse pad, the
Southwest Garage, and the SSGS footprint and found that the areas surveyed “meet
the radiological criteria for license termination” (Reference 3.15). Though there are
no surveys of the two concrete pillars, they are included with the warehouse and
SSGS concrete because the timeframe in which they were built is similar, if not
identical, to that of the warehouse pad and SSGS. The portion of Southwest
Garage that resides in OL7-1 is approximately 7 m? (18 inches by 50 feet) and is not
expected to indicate the presence of plant-derived radionuclides due to the
aforementioned Shonka surveys. Therefore, it will not be surveyed.

2.1.10 VSP (Reference 3.4) is used to plot all random start asphalt sampling points on the

2.1.11

2.1.12

2.1.13

included diagrams. See Attachments 6-1, 6-3, 6-6, and 6-9 for VSP sampling point
locations).

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

Because of the unusual arrangement of the multiple concrete surfaces in this OL7-1,
the drawings in Attachment 6 are intended to be as close as practicable to the as-
left conditions. If the actual layout is different from that shown, then review with the
cognizant SR coordinator, finish the survey if practicable, and mark up the drawings
to indicate actual layout.

When an obstruction is encountered that will not allow collection of a sample,
contact the coqnizant SR coordinator for permission to either move or delete the

sampling point.

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

2.2 Measure both fixed point and elevated areas(s) on concrete and asphalt IAW SNEC
procedure ES00-IMP-4520.04 (Reference 3.2).

3.0 REFERENCES

3.1 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.

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

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

3.4 Visual Sample Plan, Version 3.0, Copyright 2004, Battelle Memorial Institute.
3.5 SNEC Facility License Termination Plan.
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3.6
3.7
3.8
3.9
3.10

3.1
3.12
3.13
3.14
3.15

3.16

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

GPU Nuclear, SNEC Facility, “Site Area Grid Map”, SNECRM-020, Sheet 1, Rev 4, 1/18/05.
SNEC Calculation No. E900-03-012, Effective DCGL Worksheet Verification.

SNEC Procedure E900-IMP-4520.086, “Survey Unit Inspection in Support of FSS Design”.

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

Microsoft Office Excel, Version 11.0.5612, Microsoft Corporation Inc., 1985-2003.
SNEC Procedure E900-ADM-4500.39 “Chain of Custody for Samples”

CV Yard Survey Design — North West Side of CV, ES00-04-005.

SNEC Calculation 6900-02-028, GFPC Instrument Efficiency Loss Study. .

Shonka Research Associates, Inc., “Final Report for SCM Survey of Saxton Nuclear
Experimental Corporation”, Rev. 1, 3/3/05.

SNEC FSS Radiological Survey Data Form FSS-1541, 4/27/05.

4.0 ASSUMPTIONS AND BASIC DATA

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8
4.9

The COMPASS computer program is used to calculate the required number of random start
systematic samples to be taken in the survey unit (Reference 3.3).

Data shown on Attachments 8-2 and 8-4 are used as the initial estimates of variability for
concrete and asphalt, respectively.

The MARSSIM Sign Test will be applicable for this survey design. No background
subtraction will be performed under this criterion during the DQA phase.

The Visual Sample Plan (VSP) computer code (Reference 3.4) locates the required
number of fixed survey points, determined by COMPASS, on the survey maps for asphalt in
each survey unit. Fixed survey points for concrete were chosen independent of VSP.

References 3.5 and 3.6 were used as guidance during the survey design development
phase. .

Background reference for concrete was obtained from the Williamsburg concrete study and
is 306 cpm (Attachment 8.1). Asphalt background was determined to be approximately 79
cpm (Attachment 8.3 and Reference 3.16).

The determination of the physical extent of this area is based on Reference 3.7. The
extent of the SSGS footprint was later modified/extended from OL3 into OL7-1 by virtue of a
site walkdown on 4/28/05.

There has been no known remediation in Area OL7.

This survey design uses Cs-137 as a surrogate for all SNEC facility related radionuclides in
the survey unit. The effective DCGLw is the Cs-137 DCGLw from the SNEC LTP (6.6
pCi/g) adjusted (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 permissible Cs-137 concentration to an effective surrogate DCGLw for
this survey area.
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4.10 The sample database contained only one sample, which was assayed both on site and off
site, with which to determine the effective radionuclide mix for Area OL7. In order to obtain
a more representative mix of expected radionuclides, data from OL1 and OL2 were used
instead. The decayed set of sample results were input to the spreadsheet titled “Effective
DCGL Calculator for Cs-137" (Reference 3.8) to determine the effective volumetric DCGLw
values for the survey units, then changed to an equivalent surface contamination level. The
output of this spreadsheet is shown on Attachment 2-1 which is copied from Reference
3.13. The spreadsheet was previously reviewed.

The Nal detector 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 205.6 cpm/uR/hr for Cs-137. Additionally, the detection system
incorporates a Cs-137 window that lowers sensitivity to background in the survey unit. The
asphalt background is approximately 83 epm in OL7-1 and 744 cpmin OL7-2.

4.11 The survey units described in this survey design were inspected. A copy of the OL7
specific portion of the SNEC facility post-remediation inspection report (Reference 3.9) is
included as Attachments 9-1 through 9-5.

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

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

4.14 “Special measurements”, as described in the SNEC LTP sec 5.5.3.4, are not included in
this survey design.

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

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

4.17 The survey design checklist is listed in Exhibit 2.
4.18 Area factors are shown as part of COMPASS output (see Attachment 7-1) and are based
on the Cs-137 area factors from the SNEC LTP.
5.0 CALCULATIONS
5.1  All calculations are performed internal to applicable computer codes or within an Excel
spreadsheet.
6.0 APPENDICES
6.1 Attachment 1-1 is a diagram of survey units OL7-1 and OL7-2.

6.2 Attachments 2-1 and 2-2 show the DCGL Calculation Logic — CV Yard Soil & Boulders
and the Cs-137 Efficiency Loss with Distance from Source study for GFPC probes
(Reference 3.13 and 3.14).

6.3 Attachment 3-1 is a copy of the calibration data from typical Nal and GFPC radiation
detection instrumentation that will be used in this survey area.

6.4 Attachments 4-1 through 4-3 are the MDCscan calculation sheets for surface materials in
dpm/100 em?.
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6.5

6.6

6.7

6.8

6.9

Attachment 5-1 isfthe MicroShield dose rate calculation results for a 56.4 cm diameter
source at a distance of 57 used, for Nal detector modeling, to determine the exposure rate
from a 1 pCi/lcm? Cs-137 source term in a disk geometry.

Attachments 6-1 through 6-11 show the random sampling points and scan locations, for
both concrete and asphalt, and reference coordinates for Survey Units OL7-1 and OL7-2.

Attachments 7-1 through 7-7 are COMPASS outputs for Survey Units OL7-1 (concrete)
and MA8-18 through MA8-21 (asphalt) showing area factors, the number of sampling points
in each survey unit, and prospective power.

Attachments 8-1 through 8-4 show both concrete and asphalt backgrounds and material
variability results from OL7 samples.

Attachments 9-1 through 9-5 are copied from the most recent inspection report for OL7.



(=2

' SNEC CALCULATION'SHEET

Calculation Number Revision Number Page Number
E900-05-028 0 Page 9 of 10
Subject
Open Land FSS Design — OL7 Paved Surfaces and Concrete
14
Exhibit 1
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)
(pCig) (pCi/g)
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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' Exhibit 2
Survey Design Checklist

A D N I B

\

<

rre

Calculation No. Location Codes
E900-05-028 OL?
Status Reviewer
ITEM REVIEW FOCUS
(Circle One) | initials & Date
Has a survey design calculation number been assigned and is a survey design summary
! description provided? es,/ N/A 2=~ \YZ7/.
2 Are drawings/diagrams adequate for the subject area (drawings should have compass
headings)? (a‘/ N/A ZZZ -5//0/—‘_
3 Are boundaries properly identified and is the survey area classification clearly indicated? X@, N/A j? jgé 31
4 Has the survey area(s) been properly divided into survey units IAW EXHIBIT 10 @ N/A > . ‘37@/({
5 Are physical characteristics of the areaslocation or system documented? Yess N/A ;:}&f/c’%
)
6 Is a remediation effectiveness discussion included? @/ NA E& f/@’/cjf
7 Have characterization survey and/or sampling results been converted to units that are , 125 :
comparable to applicable DCGL values? @N/ A /‘% %é
8 Is survey and/or sampling data that was used for determining survey unit variance included? @ N/A |22 %/cf g
g Is a description of the background reference areas (or materials) and their survey and/or ; 1 / 4
sampling results included along with a justification for their selection? @;’ N/A 7( { 0/’ 2
10 Are applicable survey and/or sampling data that was used to determine variability included? @: N/A b'cj?/z/.//" '
1 Will the condition of the survey area have an impact on the survey design, and has the Jo. L
1 probable impact been considered in the design? est N/A 17 }///Oé‘f
Has any special area characteristic including any additional residual radioactivity (not ~ % / 1
12 previously noted during characterization) been identified along with its impact on survey Yes(_@j Pz J (v
design?
. . . . VA =
13 Are all necessary supporting calculations and/or site procedures referenced or included? (Yesl, N/A 1= f/{‘/{f
14 Has an effective DCGLw been identified for the survey unit(s)? s, N/A 1%}7{' o1
15 Was the appropriate DCGLenc included in the survey design calcutation? @ N/A .é%;% sT
16 Has the statistical tests that will be used to evaluate the data been identified? e‘,‘ N/A :Z@S//o/&j‘
~— <4
17 Has an elevated measurement comparison been performed (Class 1 Area)? Yes@ py ‘}7 2T
18 Has the decision error levels been identified and are the necessary justifications provided? (@ NIA Dr. }7/6‘/4)'
19 Has scan instrumentation been identified along with the assigned scanning methodology? es! N/A ;Jz’ ,_{/z//.}"
20 Has the scan rate been identified, and is the MDCscan adequate for the survey design? 9&, N/A :Vy's///ﬁf
21 Are special measurements e.g., in-situ gamma-ray spectroscopy required under this design, 0; i /é/
and is the survey methodology. and evaluation methods described? Yes, N/ 24 ‘)/ 7S]
22 Is survey instrumentation calibratiocn data included and are detection sensitivities adequate? si N/A /&WJ
23 Have the assigned sample and/or measurement locations been clearly identified on a diagram N/A m J
or CAD drawing of the survey area(s) along with their coordinates? ! ‘A
24 Are investigation levels and administrative limits adequate, and are any associated actions 1. % 0/ L
clearly indicated? » N/A ;DZ 7 ﬂ}—
25 For sample analysis, have the required MDA values been determined.? /@, N/A | )%J/d\)"‘
e
26 Has any special sampling methodology been identified other than provided in Reference 6.37 | Yegy WA |7 ,(/c A /5] i

NOTE: a copy of this completed form or equivalent, shall be included within the survey design calculation.
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Effactive DCGI. Calculator for Cs-137 {(dpm/100 cm*2) Grass Activity DCGLw Gross Activity Administrative Limit
44434 [apmiron cmr2 33325  ldpmi100 cm*2
| 25.0]mromly TEDE Limit
Cs-137 Limit s-137 Administrative Limit
SAMPLE NO[s)=> [,y yARD SOIL. & BOULDER SAMPLES 26445  lapmit0o cm+2 19834 Japmiton cmA2
| SNEG AL | 75% ]
Sampfs Input Individual Limits  Allowed dpm/100 Beta dpm/100 Alpha dpm/100
fsofope (nCilg, ucCl, etc.) % of Total {dpm/100 cm*2) cmhr2 mremly TEDE cm*2 cmr2
1{Am-241 0.000% 27 0.00 0.00 MIA 0.00 Am-241
21614 0.000% 3,700,000 0.00 0.00 0.00 HIA C-14
31Co-80 6.25E-03 0.443% 7,100 106.87 069 196.87 HIA Co-60
4|Gs-137 8.4DE-D1 59.5615% 28,000 26444.68 23.61 26444.7 MIA Cs-137
s|En-152 0.000% 13,000 0.00 0.00 0.00 HIA Eu-152
61H-3 557E.01 39.500%| 120,000,000 1756561.45 0.00 Hot Dalectable HIA H-3
7]Ni-63 0.000% 1,800,000 0.00 0.00 Hol Nefectable NIA NI-63
uJPu-238 0.000% 30 0.00 0.00 NIA 0.00 Pu-238
o|Pu-239 0.000% 28 0.00 0.00 NIA 0.00 P11-239
1lPu-241 0.000% 180 0.00 0.00 Mot Delectabla NIA Pu-241
11)Sr-90 7.64E-03 0.542% 8,700 240.75 0.69 240.75 HIA Sr-90
100.000% 44434 25.0 26882 0.
Maximum
Pernmissible
dpm/100 cm*2
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Efficiency Fraction

1.0

0.8

0.6

0.4

0.2

Data Display

Cs-137 Efficiency Loss with Distance From Source

\. Data: Datal_Loss
---------------------------------------- Model: ExpDecay1
\\ Chi*2 = 0.00018

Ny Y0 0.03536 £0.02118

\\ : x0 0 +0
B P N A1 1.00693 +0.01809
m t1 1.61706 +0.07558

: L /

T T T gy

N Eie etk 7" - "3%\
\.\ Fit = yO+A1eA{-(x-x0)/t1)

L ' 1 ' ] ' i ' 1 v i ' ] !
0.0 0.5 1.0 15 2.0 2.5 3.0
Inches from 150 cm’ Source 4
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2350INSTRUMENT AND PROBE EFFICIENCY CHART
7/01/04 (Typical 2" by 2" Nal (Cs-137 W) Conversion Factors)

Inst# | CalDue | AP# Probe # .Cal Due cpm/mR/h
08625 | 51805 | R& Y 211680 Pk | /18405 | 214.8%0
08647 | /18705 | G &Y 311667 Pk | 371805 | 218.807
190323 | /18005 | P &Y. 211687 P | /1805 | 213330
17373 | 5805 | O &Y 211674 Pk | /18705 | 212173

~ [(17366 | 4Pi03 | G&R 183832k | -4/13/05—] —209862-- -
— 136185 | 11/19/04 | B&R 206280 Pk | 12/12/04 | 190.907
120430 | 113/03 | Y&W 206283 Pk | 10/31/04 | 177185
~ 1126198 [ 11705703 | R&W TR 209,192
126172 | 6707105 | G&W o603 6/07/05 | 208302
. | 0T OEw TR 203.603
- ';i:;_gséx. SoRs | BEW e P | 0905 | 3TE e
95361 | 62508 | PEW_| | 33686 6/28/0:: 311,790

2350 INSTRUMENT AND PROBE EFFICIENCY CHART
7/01/04————(Typical 4368 Beta Efficiency Factors)
| Diffcrent insirumenyProbe Cal Duc f Cermun: iy snscrmnense 1 1w et
| }1§ST ¢ op | P%‘_iasﬁ on P{R‘;(-jBOE o o | AT

| 79037 U 122014 | 04723105 2505 | WA
126188 | 1725705 | 095186 [ 1705 : 382% | NA.
126718 | 01/08705 | 095080 | 01709703 J 7% | WA

ATTACHMENT 3 </




Gas Flow Proportional Counter (GFPC) Scan MDC Calculation

MDCscan = 1781 dpm/100 cm? for Concrete in OL7-1

b = background (cpm)

bi = background counts in the observation interval (counts)

p = human performance adjustment factor (unitless)

d = index of sensitivity from MARSSIM table 6.5 based on 95% detection and 60% false positive
SR = Scanning movement rate (cm/sec)

Wd = width of probe (cm)

A = probe area (cm?)

Ei = gas flow proportional detector / meter calibrated response (cpm/dpm)

Es = 2 pi source efficiency (emissions/disintegration)

ECF = Efficiency Correction Factor for surface roughness (see Attachment 2-2)
Oi = Observation interval (seconds)

MDCRI = Minimum Detectable Count Rate in (ncpm)

MDCscan = Minimum Detectable Concentration for scanning (pCilcm?)
DCDLeq = net count rate equivalent to the adjusted DCGL (ncpm)

N o p-
sk=[ 0 _Jom wa=[ 88 TJom A= et
ci= [T Jopmioom  Es= 5]

DCGL=| 19834 |[dpm/100cm*

wd = 0.8800 = Qi (sec)
SR
b*Qi = * 52800 = bi (counts)
60 sec/min
d*sqrt(bi)*60 = 216.2044 = MDCRi (ncpm)
Oi
MDCRi+b= 6§76.2044 = gross cpm at the MDCRIi
MDCRI = 1781.2969 = MDCscan (dpm/100 cm?)

Ei*Es"ECF*(A/100)*sqri(p)

DCGL'EI*ES*ECF*(A/100)=  3404.5021 = DCGLeq (ncpm)

ATTACHMENT &1



Nal Scan MDC Calculation

MDCscan = 5502 dpm/100 cm? for Asphalt in OL7-1

b = background (cpm)

bi = background counts in the observation interval (counts)

Conv = Nal detector/meter calibrated response (cpm per uR/hr)

d = index of sensitivity from MARSSIM table 6.5 based on 95% detection and 60% false positive
HSd = elevated measurement spot diameter (centimeters)

MDCscan = Minimum Detectable Concentration for scanning (pCi/cm®)

MDCRI = Minimum Detectable Count Rate in (ncpm)

MDCRsurv = MDCRi adjusted for the human performance factor p (ncpm)

MDER = Minimum Detectable Exposure Rate (uR/hr)

MSoutput = MicroShield derived exposure rate for 1 pCi/cm? of contaminant (mR/hr)
Oi = Observation interval (seconds)

p = human performance adjustment factor (unitless)

SR = Scanning movement rate (cm/sec)

DCDLeq = net count rate equivalent to the adjusted DCGL (ncpm)

b=[ 825 Jcpm p= HSd = cm
SR=[__25 Jem d=["138 Conv=["2056 |cpm/uR/hr

MSoutput = | 1.794E-05 |mR/hr per pCifem? DcGL=| 19834 |dpm/100 cm?

HSd = 2.2560 = Qi (sec)
SR
b*'0i = 3.1020 = bi (counts)
60 sec/min
d*sart(bi)*60 = 64.6416 = MDCRi (ncpm)
Oi .
MDCRi_= 91.4170 = MDCRsurv (ncpm)
sqrt(p)
MDCRsurv = 0.4446 = MDER (uR/hr)
Conv
MDER = 24,7846 = MDCscan (pCi/cm?)
MSoutput*1000 uR/mR or 5502.177 dpm/100 cm?®
MDCsurv*DCGL = 329.5360 = DCGLeq (ncpm)
MDCscan

ATTACHMENT -2,



Nal Scan MDC Calculation

MDCscan = 7277 dpm/100 cm? for Asphalt in OL7-2

b = background (cpm)

bi = background counts in the observation interval (counts)

Conv = Nal detector/meter calibrated response {cpm per uR/hr)

d = index of sensitivity from MARSSIM table 6.5 based on 95% detection and 60% false positive
HSd = elevated measurement spot diameter (centimeters)

MDCscan = Minimum Detectable Concentration for scanning (pClcm?)

MDCRIi = Minimum Detectable Count Rate in (ncpm)

MDCRsurv = MDCRi adjusted for the human performance factor p (ncpm)

MDER = Minimum Detectable Exposure Rate (uR/hr)

MSoutput = MicroShield derived exposure rate for 1 pCi/cm? of contaminant (mR/hr)
Oi = Observation interval (seconds)

p = human performance adjustment factor (unitless)

SR = Scanning movement rate (cm/sec)

DCDLeq = net count rate equivalent to the adjusted DCGL (ncpm)

b= cpm p=] 05 | HSd=| 564 |cm
SR=[__25 |em d=[ 1.38 Conv = cpm/uR/hr

MSoutput = | 1.794E-05 |mR/hr per pCifem? DCGL=| 19834 |dpm/100 cm?

HSd = 2.2560 = Oi (sec)
SR

b*Oi = 5.4257 = bi (counts)
60 sec/min

d*sqrt{bi)*60 = 85.4906 = MDCRI (ncpm)
Qi .

MDCRI_= 120.9020 = MDCRsurv (ncpm)
sqrt(p)

MDCRsurv = 0.5880 = MDER (uR/r)
Conv

MDER = 32.7784 = MDCscan (pCi/em?)
MSoutput*1000 uR/mR ' or 7276.805 dpm/100 cm?

MDCsurv*DCGL = 329.5360 = DCGLeq (ncpm)
MDCscan

KTTACHMENT -3



MicroShield v5.05 (5.05-00121)

GPU Nuclear
Page 01 File Ref:
DOS File : MCADAM.MS5 Date:
Run Date: April 19, 2005 By:
Run Time: 11:56:22 AM Checked:

Duration : 00:00:00

Case Title: Small Surface Area
Description: Macadam Surface
Geometry: 3 - Disk

Source Dimensions
Radius 28.2cm
Dose Points
X Y
#1 12.7cm Ocm
5.0in 0.0in

Shields
Shield Name Material
Air Gap Air

Source Input
Grouping Method : Actual Photon Energies

11.1in

Z
Ocm
0.0in

Density
0.00122

Nuclide curies becquerels uCi/em? Ba/cm?
Ba-137m  2.3634e-009 8.7446e+001 9.4600e-007 3.5002e-002
Cs-137 2.4983e-009 9.2438e+001 1.0000e-006 3.7000e-002
Buildup
The material reference is : Air Gap
Integration Parameters
Radial 60
Circumferential 60
Results
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm3*/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 1.810e+00 1.018e-05 1.028e-05 8.483e-08 8.561e-08
0.0322 3.340e+00 1.901e-05 1.919e-05 1.530e-07 1.544e-07
0.0364 1.216e+00 7.831e-06 7.903e-06 4.450e-08 4.490e-08
0.6616 7.868e+01 9.256e-03 9.271e-03 1.794e-05 1.797e-05
TOTALS: 8.505e+01 9.293e-03 9.309e-03 1.823e-05 1.826e-05
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Survey Unit OL7-1 (Penelec Warehouse)

pad, ramp, steps, and exterior foundation walls

L A1
AN
¢ 3

—

AO Ty

Reference point for 1,2, and 3 -- ! ‘ .
128 129 130 131
// A -- see Attachment 6.2 for Penelec warehouse sump

Z (pad is bounded approximately by grids AO131, AO128, AM128, and AM131)

N

1

i

Trailers, sheds

Decking

O

Accessible areas, walkways
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Survey Unit OL7-1 (Penelec Warehouse Sump)

| 1.04m |

Sump in grids AN131 and AO131

. :
it )
. h
i
' .
N
. .
.,:|
!
a4
/
,” i
‘ '
i
!

1.75m i

0.76 m

o
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W (AN () @
Survey Unit OL7-1 (SSGS concrete)
A\
¥
4
AO135 (;; g ’ (("‘Q))é{»— AO132




Concrete Scan Survey and Fixed Point Measurement Grids for Survey Unit OL7-1

VSP provides survey points using a scale relative to the southwestemn comer of the survey

unit. This is cumbersome as field personnel must measure over large distances (sometimes
hundreds of meters) from the single reference point. To remedy this situation, this spreadsheet
provides the VSP survey points based on the actual location within each grid.

Unless described otherwise, to identify the fixed point survey locations, start at the grid identifier
below left. Go east the number of meters under the "E" column and then move north the number of
meters in the "N" column. For simplicity, all measurements have been rounded to the nearest meter.

To complete scan surveys, use the 15 scan locations listed below the static measurement locations.
These grids and partial grid areas should be scanned 100%.

Y X
Grid S w coordinate coordinate
Location ID (meters) (meters) (meters) (meters)
1 AM129 14* 2.3 14.0179  2.2778
2 AM129 14* 10.5* 14.0179  10.5079
3 AN129 6.9* 6.4* 6.8905 6.3929
4 AM131 > i 14.0179  35.1981

* The first three points are measured from the reference point on Attachment 6.1 (NE corner of pad)
** Measure 4.7m from the south end of the south stairs, then 0.2m down from the top of the pad

h' X Y

E
Grid MNusS  Esw coordinate coordinate
. &l F L)
Location 1D {meters)” (meters) (meters) (meters) >
5 AP134 0.5 8.1 10.4966  18.1095 Lot el Jl.ul
6 AP134 8.7 8.1 18.7267  18.1095 o b m-f " eleee”
7 AP133 6.9 8.1 26.9568  18.1095 furgt? et T
8 AP135 6.4 1 6.3816  10.9821 € sopn £79° Y6
e
9 AP134 46 1 146177  10.9821 T Y
10 AP133 2.9 1 22,8717  10.9821
11 AP132 1.1 1 31.0718  10.9821

=+ Qriginal coordinates were referenced to the concrete slab itself. The north and east coordinates are -
referenced to the actual grid ID. The offset is 2.5m in the X and Sm in the Y-direction

Scan Grid Scan Grid Scan Grid
Location ID Location ID Location ID
1 AM131 6 AN129 1 AR120
2 AM130 7 AO131 12 AP134
3 AM129 8 AO130 13 AP132
4 AN131 9 AO129 14 AO135
5 AN130 10 AR121 15 AO133

ATTAHMENT =<



Survey Unit OL7-1 (Concrete Pillars)

v Concrete pillar - grid AR121
| 0.775m | |0.533 m
198 m
) north east south west top
Concrete pillar - grid AR120
| 0.762m | [0.533 m
245 m
north east south west top
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i
Survey Unit OL7-1 (asphalt surfaces)
MAS8-18 north of the AN line
MAB8-19 south of the AN line
AP135 (A AP132
@ O . O @R e
\
\ \
\
. \ -\ .
A\ i
+ .
™ ‘
MAS-18
: % +
AN line
— *{ b *
MAs-19 ||/ 8 i
) \
+ +
_ ] ____ 1
™~ 4 AL136
" » ///
A \ £ ’a\ - ,{.?'" .
U\ » =

\\.) \
- -~"'(@)_ _((3} B @
o
\ ,/‘
\
,—//"/
y ©_ 0
11 )
v /’/// .
— Ml -
+ S -
i) —1
; &
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+ N o
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Asphalt Scan Survey and Fixed Point Measurement Grids for Survey Unit OL7-1
OL7-1 is broken down into MA8-18 and MAB-19 because of structural size restgrictions
delineated in MARSSIM v

VSP provides survey points using a scale relative to the southwestern comer of the survey

unit. This is cumbersome as field personnel must measure over large distances (sometimes
hundreds of meters) from the single reference point. To remedy this situation, this spreadsheet
provides the VSP survey points based on the actual location within each grid.

To identify the fixed point survey locations, start at the grid identifier below left. Go east the number of
meters under the "E” column and then move north the number of meters in the "N" column. For
simplicity, all measurements have been rounded to the nearest tenth of a meter.

To complete scan surveys, use the scan locations listed below each set of static measurement
locations. These grids and partial grid areas should be scanned 100%.

MAB8-18 scan and fixed point measurement locations

X Y
Grid E N coordinate coordinate
Location ID (meters) (meters) (meters) (meters)
1 AN136 6.4 3.5 6.4163 23.547
2 AN135 56 3.5 15.6445 23.547
3 AN134 49 3.5 24.8728 23.547
4 AN133 4.1 3.5 34.101 23.547
5 AN132 3.3 3.5 43.3292 23.547
6 AO136 1.8 1.5 1.8022 31.5388
7 AO135 1 1.5 11.0304 31.5388
8 AO134 0.3 15 20.2587  31.5388
9 AO0133 8.7 1.5 38.7151  31.5388
10 AO132 7.9 1.5 47.9433  31.5388
1 AO131 26 9.5 52.5574  39.5307
Scan Grid Scan "Grid Scan Grid
Location ID Location 1D Location ID
1 AN136 3 AN132 5 AO133
2 AN134 4 AO135 6 AO131
7 AP132
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MA8-19 scan and fixed point measurement locations

X Y
Grid E N coordinate coordinate
Location 1D (meters) (meters) (meters) (meters)
1 AL136 64 7.6 6.4163 7.5632
2 AL135 5.6 7.6 15.6445 7.5632
3 AL134 4.9 7.6 24.8728 7.5632
4 AL133 4.1 7.6 34.101 7.5632
5 AL132 3.3 7.6 43.3292 7.5632
6 AM136 1.8 5.6 1.8022  15.5551
7 AM135 1 5.6 11.0304  15.5551
8 AM134 0.3 5.6 20.2587  15.5551
9 AM134 9.5 5.6 29.4869  15.5551
10 AM133 8.7 5.6 38.7151  15.5551
11 AM132 7.9 5.6 479433  15.5551
Scan Grid Scan Grid Scan Grid
Location ID- Location ID Location ID
1 AL136 3 AL132 5 AM133
2 AL134 4 AM135 6 AM131
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Survey Unit OL7-2 (asphalt surfaces)
MAB-20 west of 127 line
MAB-21 east of 127 line
e.
154 © O 9 & & s, & U 8] o o) 0
o (o} o] G = < 13 < < W) O O (o
0o (»] O O 0 (o} P O O O (o} O (o]
o} O o] Q O (o] D O O 0] (o] O (o)
4
0 (o] O 8 O ) D (w) 9] (0] (o} O 0
0 (0] O
0 AF126 O O ¢ (] (0] () 0 (o] O—
<—— 127 line
O i) (o) O O O O (9] O ) 0 (o] (0]
{ —_— O 3 P o o O O O Q
i®
G W 1 *‘ "I
—_—
P G- —- oy
1271ne 3|\~ AC127
T O O — - G- -
1 MA8-21
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Asphalt Scan Survey and Fixed Point Measurement Grids for Survey Unit OL7-2
OL7-2 is broken down into MA8-20 and MAB-21 because of structural size restgrictions
delineated in MARSSIM v

VSP provides survey points using a scale relative to the southwestern comer of the survey

unit. This is cumbersome as field personnel must measure over large distances (sometimes
hundreds of meters) from the single reference point. To remedy this situation, this spreadsheet
provides the VSP survey points based on the actual location within each grid.

To identify the fixed point survey locations, start at the grid identifier below left. Go east the number of
meters under the "E" column and then move north the number of meters in the "N" column. For
simplicity, all measurements have been rounded to the nearest tenth of a meter.

To complete scan surveys, use the scan locations listed below each set of static measurement
locations. These grids and partial grid areas should be scanned 100%.

MAS8-20 scan and fixed point measurement locations

X Y
Grid E N coordinate coordinate
Location 1D (meters) (meters) (meters) (meters)
1 AK135 3.5 8.3 3.4762  98.2713
2 AK135 7.9 0.6 7.9038 90.6024
3 AJ134 2.3 2.9 12.3315  82.9335
4 Al134 6.8 5.3 16.7592  75.2645
5 AH133 1.2 7.6 21.1868 67.5956
6 AG133 5.6 9.9 25.6145  59.9266
7 AF131 3.3 4.6 43.3252 44,5888
8 AE131 7.8 6.9 47.7528 36.9198
9 AE130 6.6 6.9 56.6082 36.9198
10 AD129 1 9.3 61.0358  29.2509
11 AD129 9.9 9.3 69.8912  29.2509
Scan Grid Scan Grid Scan Grid
Location 1D Location 1D Location 1D

1 AK134 4 Al132 7 " AF131

2 AJ135 5 AH133 8 AE130

3 Al134 6 AG132 9 AE128

10 AD129
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MAB8-21 scan and fixed point measurement locations

X Y
Grid E N coordinate coordinate
Location 1D (meters) (meters) (meters) (meters)
1 AD127 32 » 1.6 83.1742  21.5819
2 AD126 2 1.6 92.0295 21.5819
3 AC125 5.3 3.9 105.3125 13.913
4 AC124 42 3.9 114.1678 13.913
5 AC123 3 3.9 123.0232 13.913
6 AC122 1.9 3.9 131.8785 13.913
7 AC121 0.7 3.9 140.7338 13.913
8 AC121 9.6 3.9 149.5891 13.913
9 AB118 1.7 6.2 171.7275 6.244
10 AB117 0.6 6.2 180.5828 6.244
1 AB117 9.4 6.2 189.4381 6.244
Scan Grid Scan Grid Scan Grid
Location 1D Location 1D Location ID
1 AD127 4 AC122 7 AB121
2 AC126 5 AC120 8 AB119
3 AC124 6 AC118 9 AB117
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g°m’{t»
@ Site Report

Site Summary

’

Site Name: OL7 paved
Planner(s): Tristan M. Tritch
Contaminant Summary

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

Screening

Contaminant Type DCGLw Value Used? Area (m?) Area Factor
Cs-137 Building Surface 19,834 No 1 11.2

4 . 37

9 22

16 1.5

25 1.2

36 1
COMPASS v1.0.0 412512005 Page 1
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e
Building Surface Survey Plan

Survey Plan Summary

Site: OL7 paved
Planner(s):

Survey Unit Name:

Tristan M. Tritch
OL7-1 Concrete

Comments: Warehouse (pad, sump, walls) and concrete pillars
Area (m3): 567 0 TMT. Classification: 2
(m) i 5|2les
Selected Test: Sign Estimated Sigma (cpm): 54.9
DCGL (cpm): 3,499 Sample Size (N): 11
LBGR (cpm): 3,335 Estimated Conc. (cpm): 59
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100
Prospective Power Curve
7 ' ]
b [1
T t
« 08
E 1
= 07
oy |
T 06 1
&
.E 05 g
2%
< 3
£ 03 44
PO |
% 02 4
g 01
] o
0 500 1000 1500 2006 2500 3000 3500 4000
Net Beta (cpm)
— Power e DCGL == sm Estimated Power
wm |BGR B l-beta
COMPASS v1.0.0 412612005 Page 1
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AR
@ Building Surface Survey Plan

Contaminant Summary

Contaminant

DCGLw
(dpm/100 cm?)

Cs-137

Beta Instrumentation Summary

19,834

Gross Beta DCGLw (dpm/100 cm?): 19,834
Total Efficiency: 0.14
Gross Beta DCGLw (cpm): 3,499

1D Type

Mode

Area (cm?)

1 GFPC

Fraction?

Contaminant Energy'

Beta

Inst. Eff.

Surf. Eff,

126
Total Eff.

Cs-137 187.87 1.0000
1 Average beta energy (keV) [N/A indicates alpha emission]

2 Activity fraction

Gross Survey Unit Mean (cpm): 365 & 43 (1-sigma)
Count Time (min): 1

Number of
Material BKG Counts

0.24

Average
(cpm)

0.60

Standard
Deviation (cpm)

0.1434

MDC
{(dpm/100 cm?)

concrete ) |

306

345

478

COMPASS v1.0.0

4126/2005

Page 2
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Building Surface Survey Plan

Survey Plan Summary.

Site: OL7 paved
Planner(s): Tristan M. Tritch
419 )
Survey Unit Name: OL7-1 Asphalt Surface (MP(? -8 ""“t MA’ 8-19
Comments: Asphalt pad west of old Penelec warehouse
Area (m3): 1,650 Classification: 2
Selected Test: Sign Estimated Sigma (cpm). 35.8
DCGL (cpm): 397 Sample Size (N): ) 11
LBGR (cpm): 290 Estimated Conc. (cpm): 32
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100
Prospective Power Curve
1
z 1 \
Y \
- 08 )
= i
- 07 |
z 1
c 06 “
=
< 0s i
E 1‘
§ 0.4 ¥ {
= \
< 03
£ 1
ei !
£ 04
=
~ o
0

50 100 150 200 250 300 350 400 450
Net Beta (cpm)
Power — DCGL == s Estimated Power
s | BGR m  1-beta

COMPASS v1.0.0

4/2712005 Page 1
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S5,

Building Surface Survey Plan

Contaminant Summary

Contaminant

DCGLw
(dpm/100 cm?)

Cs-137

Beta Instrumentation Summary

19,834

Gross Beta DCGLw (dpm/100 cm?): 19,834
Total Efficiency: 0.02
Gross Beta DCGLw (cpm): 397

ID Type

Mode

Area (cm?)

3 Sodium lodide(Nal)

Contaminant Energy' Fraction?

Beta

Inst. Eff.

Surf, Eff.

100
Total Eff.

Cs-137 187.87 1.0000

* Average beta energy (keV) {N/A indicates alpha emission)
2 Activity fraction

Gross Survey Unit Mean (cpm): 83 % 30 (1-sigma)
Count Time (min): 1

Number of
Material BKG Counts

0.02

Average
(cpm)

1.00

Standard
Deviation (cpm)

0.0166

MDC
{dpm/100 cm?)

asphatt 3

79.3

18.6

2,220

COMPASS v1.0.0

42712005
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@ Building Surface Survey Plan

Survey Plan Summary
Site: OL7 paved
Planner(s): Tristan M. Tritch

Survey Unit Name: OL7-2 Asphalt Surface QM AB 20 Qnd MAB -2 ‘)

Comments:
Area (m?):
Selected Test:
DCGL (cpm):
LBGR (cpm):
Alpha:

Beta:

Old access road

1,503 Classification: 2
Sign Estimated Sigma (cpm): 33.7
397 Sample Size (N): . 11
300 Estimated Conc. (cpm): 65
0.050 Estimated Power: 1.00
0.100

Prospective Power Curve
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Building Surface Survey Plan

Contaminant Summary

DCGLw
Contaminant {dpm/100 cm?)
Cs-137 19,834

.

Beta Instrumentation Summary

Gross Beta DCGLw (dpm/100 cm?): 19,834

Total Efficiency: 0.02

Gross Beta DCGLw (cpm): 397

iD Type Mode Area (cm?)
3 Sodium lodide(Nal) Beta ~ 100

Contaminant Energy' Fraction? Inst. Eff. Surf. Eff. Total Eff.
Cs-137 187.87 1.0000 0.02 1.00 0.0166

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

Gross Survey Unit Mean (cpm): 144 £ 27 (1-sigma)
Count Time (min): 1 .

Number of Average Standard MDC
Material BKG Counts {cpm} Deviation {cpm) (dpm/100 cm?)
asphalt 3 79.3 19.6 2,220

COMPASS v1.0.0 412712005 Page 2
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Williamsburg Concrete Background Measurements

37122N21 Instrument 95348 RLM6220 Time Detector Counts Count Time (sec) Mode  Designator FSS-001 BHB
0 BKGND 1/412002 8:52 1 7.26E+03 1800 SCL Inrtal 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 a Concrete CFcpm)= | 0.
14 Source Check  1/4/2002 10:39 2 1.51E+05 60 SCL Source >3 Shieided Unshieided
15 CONA1S 1/4/2002 13:00 1 2.78E+02 60 SCL Shielded | B | 2.7BE402 Fionllnlell.
18 CON A1U 1/4/2002 13:02Y 1 3.88E+02 60 SCL Unshielded B cleleiieilelell
17 CON A2S 1/4/2002 13:20 1 2.39E+02 60 SCL Shieided %& 2.39E+02
18 CON A2U 1/4/2002_13:21 1 2.22E+02 60 SCL Unshielded [} RERRRRRERS
19 CON A3S 114/2002 13;28 1 2.39E+02 60 SCL Shielded 2.39E+02
20 CON A3U 1/4/2002_13:30 1 2.62E+02 80 SCL Unshieided B R
21 CON A4S 1/4/2002 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 g el
23 CON ASS 1/4/2002 13:58 1 2.00E+02 60 SCL Shielded | B ] 2.00E+02
24 CON ASU 1/4/2002 14:00 1 2.82E+02 60 SCL Unshielded B ERINIENI
25 CON A8S 1/4/2002 14.03 1 1.84E+02 60 SCL Shieided | B | 1.B4E+02
26 CON AsU 1/4/2002 14:05 1 3.10E+02 60 SCL Unshielded B
27 CON A7S 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 Bl  foeeeeecoe.
29 CON A8S 1/4/2002 14:18 1 2.34E+02 60 SCL Shielded | B | 2.34E+02
30 CON A8S 1/412002 14:22 1 2.31E+02 60 SCL Shielded n 2.31E+02
31 CON A8U 1/4/2002 14:24 1 2.88E+02 60 SCL Unshielded i) IOODOONTONN
32 CON ABS 1/4/2002 14:31 1 2.65E+02 60 SCL Shieided | B | 2.65E+02
33 CON ASU 1/4/2002 14:33 1 2.88E+02 60 SCL Unshielded [
k21 CON A10S 1/4/2002 14:42 1 2.46E+02 60 SCL Shielded | B | 2.46E+02
35 CON A10U 1/4/12002  14:43 1 3.16E+02 60 SCL Unshielded i)
36 CON A11S 1/4/2002 15:10 1 1.95E+02 60 SCL Shieided | B | 1.95E+02
37 CON A11U 1/4/2002_ 15:12 1 2.94E+02 60 SCL Unshielded B
38 CON A12S 1/4/2002 15:13 1 2.21E+02 60 SCL Shielded #_L 2.21E+02
39 CON A12U 1/4/2002 15:14 1 2.84E+02 60 SCL Unshielded B RARRERRES
40 CON A13S 1/4/2002 15:23 1 1.74E+02 60 SCL Shielded }_L ‘|L1.74E+02
41 CON A13U 1/4/2002 15:24 1 2.94E+02 60 SCL Unshielded [ ERRERERES
42 CON A4S 1/4/2002 15:25 1 1.96E+02 60 SCL Shielded | O | 1.96E+02
43 CON A14U 1/4/2002 15:26 1 3.33E+02 60 SCL Unshielded B
44 CON A158 1/472002 15:28 1 2.16E+02 60 SCL Shielded | B
45 CON A15U 1/4/2002 15:29 1 3.45E+02 60 SCL Unshielded 8
48 CON A18S 1/4/2002 15:30 1 1.83E+02 60 SCL Shielded | B |
47 CON At6U 1/4/2002  15:31 1 3.13E+02 60 SCL Unshielded B
48 CON A17S 1/4/2002 15:33 1 1.82E+02 60 SCL Shielded | B |
49 CON A17U 1/4/2002 15:34 1 3.22E+02 80 SCL Unshielded P
50 CON A18S 11472002 15:35 1 1.84E+02 60 SCL Shieided | B ]
51 CON A18U 1/4/2002 15:38 1 3.24E+02 80 SCL Unshielded g
52 CON A18S 1/4/2002 15:37 1 1.91E+02 60 SCL Shielded | B |
53 CON A18U 1/412002 15:39 1 3.07E+02 60 SCL Unshielded B
54 CON A20S 1/412002 15:40 1 1.94E+02 60 SCL Shieided | B | 1.94E+02 {-
55 CON A20U 1/4/2002  15:41 1 3.33E+02 80 SCL Unshielded | 8
58 CON A21S 1/4/2002 15.57 1 2.23E+02 60 SCL Shieided | B |
57 CON A21L 1/4/2002_15:58 1 2.92E+02 80 SCL Unshielded p
58 CON A22S 1/4/2002 15.59 1 1.72E+02 60 SCL Shieided | B |
59 CON A22U 1/4/2002 16:00 1 2.80E+02 60 SCL Unshielded B
60 CON A23S 1/4/2002 16:01 1 1.84E+02 60 SCL Shieided | B |
81 CON A23U 1/4/2002 16:02 1 3.29E+02 80 SCL Unshielded B
62 CON A24S 1/4/2002 16:04 1 1.87E+02 60 SCL Shielded | D | 1.87E+402 il .
63 CON A24U 1/4/2002 16:05 1. 3.48E+02 80 SCL Unshielded [ RERRRRRR
64 CON A25S 1/4/2002 16.08 1 2.07E+02 60 SCL Shieided F& 2.07E+02
85 CON A25U 1/4/2002 16:07 1 3.72E+02 60 SCL Unshielded i)
68 CON A28S 1/4/2002 16:09 1 2.09E+02 60 SCL Shieided | B |
87 CON A28U 1/412002_16:10 1 3.26E+02 60 SCL Unshielded 8
68 CON A27S 1/4/2002 16:11 1 2.07E+02 60 SCL Shieided | B ]
69 CON A27U 1/4/2002 16:12 1 3.30E+02 80 SCL Unshielded B
70 CON A28S 1/4/2002 18:14 1 2.30E+02 60 SCL Shieided | B |
71 CON A28U 1/4/2002 16:15 1 3.06E+02 80 SCL Unshielded B
72 CON A28S 1/4/2002 16:20 1 2.13E+02 60 SCL Shieided | B |
73 CON A29U 11412002 16:21 1 2.58E+02 80 SCL Unshielded g
74 CON A30S 11472002 16:24 1 2.33E+02 80 SCL Shieided | B ]
75 CON A30U 1/4/2002  16:25 1 2.89E+02 80 * SCL Unshielded | 8
76 CON A31S 1/472002 16:28 1 1.84E+02 80 SCL Shieided | B |
7 CON A31U 1/4/2002 18:29 1 2.83E+02 80 SCL Unshieided B i) 2.63E+02
— Source Check 1/4/2002 17:27 1 1.70E+05 60 SCL — B
Minimum =| 1.72E402 | 2.22E+02
Maximum=>| 2.78E+02 | 3.88E+02
Mean=>| 2.11E+02 | 3.06E+02
Sligma =| 2.69E+01 | 3.45E+01
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oL71

concrete surface

variability data

Use OL1 SSGS
Boiler Pad Concrete

ow Ccw
cpm cpm
368 266
444 289
335 289
338 293
331 265
374 295
TOTAL 2190 1697
MAX 444 295
MIN 331 265
MEDIAN | 353.00 289.00
AVG 365.00 282.83
STDDEV] 4270 13.63

OW is the open window reading
CW is the closed window reading

All readings taken with Ludlum 2350 data logger and Ludlum 43-68 probe

The 43-68 probe ia a 126 cm? gas flow proportional detector
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OL7 asphalt (background)
Power Plant Road

Survey Reading
Number GRID cpm
FSS-1541 N/A 81
98
59
TOTAL 238
MAX 98
MIN 59
MEDIAN 81.0000
AVG 79.3333
STD DEV 19.5533

All readings taken with Ludlum 2350 data logger and Ludlum 44-10 probe
44-10 probe contains a 2 inch long by 2 inch diameter Nal crystal

Survey FSS-1541 was conducted 4/27/05
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OL7-1 and OL7-2

asphailt surface variability data

OL7-1 paved OL7-2 paved

Survey Reading | Survey Reading

Number GRID cpm Number  GRID cpm

FSS-1476 AM136 121 FSS-1476 AD126 207

AM135 85 AC125 124

AM134 58 AC124 115

AM133 56 AC123 97

AM132 94 AC121 126

FSS-1477 AN136 144 AC117 155

AN135 73 AB119 140

AN134 53 FSS-1477 AL135 127

AN133 79 AK135 149

AN132 62 AJ134 122

Al133 145

AH132 167

AG132 171

AF131 163

AF130 166

TOTAL 825 TOTAL 2164

MAX 144 MAX 207

MIN 53 MIN 97
MEDIAN 76.0000 | MEDIAN 145.0000
AVG 82.5000 AVG 144.2667
STD DEV 29.9972 | STD DEV 27.3873

All readings taken with Ludium 2350 data logger and Ludlum 44-10 probe

The 44-10 probe contains a 2 inch long by 2 inch diameter Nal crystal

Both surveys (FSS-1476 and FSS-1477) were conducted 4/14/05
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Survey Unit Inspection Check Sheet

SECTION 1 - SURVEY UNIT INSPECTION DESCRIPTION

Survey Unit # oL7 Survey Unit Location Stack Release Area (SSW)

Date 4/13/05 Time | 1145 | Inspection Team Members R. Shepherd, K. Lane

s - - SECTION 2 - SURVEY UNIT INSPECTION SCOPE

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

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

2.  Dothe surveys (from Question 1) demonstrate that the survey unit will most likely pass the FSS?7 X

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

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

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

6. Arethe 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 FSS? X

12. Is the area industrially safe to perform 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. Altach additional

sheets as hecessary.

Comments:

Response to Question 3;
Intermodal shipping container is located within survey unit. Notified L. Shamenek.

Response to Question 4:
Miscellaneous building materials are stored thorough the survey unit. Notified L. Shamenek.

Response to Question 5:
Roadway/concrete surfaces need to be cleaned off prior to FSS (as deemed by survey designer). Notified

§ L. Shamenek.

] Response to Question 10/11;
‘ A manhole located in grid AG-131 and storm drains in grids AN-134 and AO-131 may require access for

FSS. Notified L. Shamenek

Survey Unit Inspector (print/sign) | Ray Shepherd/ ALdrastert— Kevin Lane/ L | Date | 4113105

Survey Designer (print/sign) | Ty} S"'Qh M _‘r,",-f ¢[\ /J//ll ./') Date | « //4/0;
Vil 257D
ATTRSMENT P -1




Exhibit 1 Oi\

Survey Unit Inspection Check Sheet

SECTION 1 - SURVEY UNIT INSPECTION DESCRIPTION

Survey Unit # OoL7 . Survey Unit Location STACK RELEASE AREA (SSW)
Date 4127105 Time 1300 Inspection Team Members R. Shepherd
SECTION 2 - SURVEY UNIT INSPECTION SCOPE
Inspection Requirements (Check the appropnate Yes/No answer.) Yes | No | N/A

1. Have sufficient surveys (i.e., ost remaodiation, charactsrization, atc.) bean cbtalned for the survay unit? X

2. Do the surveys (frem Questicn 1) cemonstrate that the survey unlt witt most likely pass ths FSS? X
3. s the physical work (i.e., remedigtion & housokeeping) in or around the survey unit complete? X
4 Have all tools, non-permanent equipment, and malenat not needed to perform Lhe FSS been removea? X

5  Are the survey surfaces relatively free of loose debris (i.e., dint, concrete dust, metal filings. 2tc )? X

6  Are the survey surfacas relatively free of liquids (1 e.. water, molsture, o, at¢ )? X
7. Are the survey surfacas free of all pant, which has the polential to shiela mdigtion? X
8. Havatha Surfaca Maasuremant Test Areas (SMTA) been estagished? (Refer to Exhidit 2 for instrucuons.) X ’I

9  Have the Surface Measurement Test Areas (SMTA) data bagn coltactad? (Refer to Exridit 2 for instructions ) X E’

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

11 I8 lighung adequate to perform tha FSS7 ‘ X
12. 1s the area ndustrially safe to perform the FSS? (Evaluato potential fall & tnp hazards, confined spaces, etc.) X

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

14. Have all unsalisfactory condiions been resolved? X

NOTE: If @ "No™ answer it obtalned above, the inspector should immediataly carract the preblem or mitiate corrective actions through the
respontible site department. as applicable, Documant actions takan and/or justifications in the “Comments® section below. Aftach addaiona!

sheets as necossary.

Comments:

Response to Questions 4 and 5 .
DA&D to clean surfaces and remove remaining material and equipment before placing unit in PRI stetus.

Lou Shamenek notified.

Survey Unit Inspector (prin/sign) | R. Shepherd /

Date 4127105

Survey Designer (printsign) | -3 5{.0_“ M.Tr rdall /( l hé ! ig

Date ﬂz&log |

S0

ATTRCHMENT 9-2
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Saxton Nuclear Experimemal'Corporalion umeet
- SAXTON NUCLEAR Facibty Policy and Procedure Manual E800-IMP-4520.06
Tulle . Revitlon No.
Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 3
Surface Measurement Test Area (SMTA) Data Sheet
BN i e -+ 2 SECTIONY - DESCRIPTION!. " i - Biivivasaiifidumdy)
SMTA Number | SMTA- S s.1- 3 Survey Unit Number | 01 -5
SMTA Location - Gaanc—< PAY WY Ewd
Survey Unit lnSpector ShePherd ' 7 Date | Y-99-¢45 Time llts'
s T SECTION 2 - CALIPER INFORMATION & PERSONNEL INVOLVED iy HSTER L.
Caliper Manufacturer | M iy to ¥y Caliper Model Number | C\- 6" C S
Caliper Serial Number [ 07 G 3893 - | Calibration Due Date (as applicable) r % //F
Rad Con Techniclan LAN2 [ Date | L~27-05" | Time I Iso
Survey Unit Inspector Approval ] vz Shaphes: ,%M/(_/ l Date | #-27-05
C[HESEs TS e "SECTION 3 - -MEASUREMENT RESULTS R TR
SMTA Grid Map & Measurement Results in Units of mm Comments
(Insert Results in White Blocks Below)
-.:i?;rr-h It cuikt IRNFLE R LT 26 3
Lz ] 3 |3 ]3|y TH.5 dues 7 Burte S ot Y
PEER] ITem IRKTE ETHE FETHE ET) ';',ff:}( ;:':/f:f_ T e
g6 ?07 .{:? 7“1. -5/" '{ g, de Sr'nwAcu l)u,l_"a
271 TR EeTRe) TN TR T Swé e ofitnct T Thie :§
3 N K poburrl Seam ani Fome oo
oAl i s from Comt TN AR
i EE B B laskloty
l¥' a‘ I.Z
a3 29 350
YA WL 1A
"2 30§
1A J A s
- Average Measurement Z.04 mm
Additional Measuremenls Required

o ATTACHMENT 9-3
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Numoer
Saxton Nuclear Experimenlal Corporation
SAXTON NUCLEAR Facility Policy and Procedure Manual E900-IMP-4520.06
Tle Revision No.
k4
Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 3
Surface Measurement Tost Area (SMTA) Data Sheet
Wﬂ‘ AP P Rt S . SECTION - DESCRIPTION: " .t - ijafther it -l I‘fmg X

SMTA Number

SMTA- S35 1|

] Survey Unit Number l( OL- 7

SMTA

Location | South Gannaie BAd %531/&5457 o ReFo—TrLe

Survey Unit Inspector

Shephen d

Date | ¢/-29-0¢ Time | 1030

)q!\ﬁ‘% t‘( st u--v A
D W.\‘?’\t "Al ool

_'SECTION 2 - CALIPER INFORMATION & PERSONNEL INVOLVED .z i/ b o{¥E A A0E

Caliper Mcdel Number | C O - L €S

Caliper Manufacturer Mit+uxovo
Caliper Serlat Number 076 32349 3 Calibration Oue Date (as applicable) N/A

Rad Con Technician [ A Date | 4-27-05 Time | 700 0
Survey Unit lnspector Approval CLsheniny M [ Date l/—z-?-o.S'
AR 5 ol SECTION3-MEASUREMENT RESULTS - <% - pl eagR U

SMTA Grid Map & Measurement Results in Units of mm

(Insert Results in White Blocks Below)

Commenls

Average Measurement

R Al it IR i) s ] n
2.3 3.3 13 4.0 'y This was whus Swuaface Cmcile
e T 200 ) 28 |32 Fiavis 4 uan Clumbled Dwe to
- Qb s1 ] 53| 2 2.5 W 24 Cha. CtAOSUAL
BT Reihad (RRTREY RET I RETH
3| 3.5 YR 21 3¢ -
ik iR CEU HETTN BET B
3.5 33| &t 5.1 70 | 2.0
‘r-‘?;laah:r:} {"?{gj“ Har-chioa R BETH
3.5 2.9 ] 50 (-7 (1 2.5
2.51 2. a3 2- 4 23 Y4
3.0 mm

Additional Measurements Required

4]

39vd

NOOAvy ALITIOWA D3NS
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Saxton Nuclear Experimental Corporation e
SAXTON NUCLEAR l Facity Policy and Procedure Manual E900-IMP-4520.06
Title Revision No.
4
Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 3
Surface Measurement Test Area {SMTA) Data Sheet
EHRMER R i Bo 7 SECTION'{ -DESCRIPTION: 10" i +i.7% 417 s Tiisadiag
SMTA Number SMTA. 5 S.1-2 Survey Unit Number | O L~ 3
SMTA Location SouTh GArne< fPA) So.of MIT TRLE
Survey Unit ln5pector Shep Aetd Date | 4-21-05 Time | 7050
,‘,,f,b ’2;,;, « . SECTION 2 - CALIPER INFORMATION & PERSONNEL INVOLVED xﬁgrwg)ﬁ;gg
Caliper Manufacturer MU YD Caliper Model Number | ¢ )-6" € S
Caliper Serial Number 076 3593 Calibration Due Date (as applicable) | A /A
Rad Con Technician | | A e | Date | ¢y~27-05 | Time [ 1035
Survey Unil Inspecter Approval [ (G Shephiers W‘, Date | &#-27-09
AR, - .- %. ;' SECTION 3- MEASUREMENT RESULTS A i‘,m@gﬁ
R T
PN LI TR MURE IERTIRN PR T 25 3.
.';;2‘ i ;;la 4f,ln [ .7,l 7.3 ¢c.d S’wb/:t-.u— Harar Had 94‘1“444-
GEPRE KTUN TSN TR TR B e BT
2,0 137 |35 |57 13553 &4,0 Clumtlg e s
EYFSE ) TR GRTTIel AETINN INET TR
00137 129 |28 {43 |43
2 LT BT BN BECIE TS
b 3.2 1249 139 23 ]
b
bt EQTE BCEH BN BT T

e 2ol 1y Lzo e | 1.5

Gt e il ERUE SETIN IRETI BN

2,7 &l 1§ |/ oA 7:3

Average Measurement __ 3./4 mm

Additiona! Measurements Required

9 kMMEf{T 9-5’

g 39ovd MNO3Qvy ALITIIOVE JENS L1ECSESP IS 6G:01 S30C/68/S8
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APPENDIX B

Calculation to Convert Nal cpm Values into dpm/100cm?



Calculation to Convert Nal cpm Values into dpm/100 cm?

Attachments 4-2 and 4-3 of Appendix A document Nal Scan MDCs used during
the implementation of this final status survey (FSS). Two of the factors used in
that calculation are needed to derive a conversion from cpm to dpm/100 cm? so
that Nal static values obtained during the FSS can be compared to the
Admlmstratlve Limit of 19,834 dpm/100 cm? and the DCGL of 26,445 dpm/100
cm?.

The two values needed are:

1. 205.6 cpm per uR/hr — the Nal calibrated response to Cs-137 and

2. 1.794E- 5 mR/hr per pCi/cm? — the MicroShield-derived exposure rate from
1 pCilcm? of Cs-137

205.6 cpm per uR/hris equnva|ent to 205,600 cpm per mR/hr
1.794E-5 mR/hr per pCi/cm? is equivalent to 8.081E-8 mR/hr per dpm/100 cm?

Multiplying the two yields1.661E-2 cpm per dpm/100 cm?
Taking the inverse of the above yields 60.188 dpm/100 cm? per cpm

As an example, if a gross count rate is 400 cpm and the background count rate is
300 cpm, then the net activity is 6,019 dpm/100 cm? (i.e., [400 cpm — 300 cpm] x
60 dpm/100 cm? per cpm).

Normally, one would subtract background similar to the example above. In this
case, the LTP requires use of the sign test which demands use of gross
measurements only. In this FSS Report, the gross count per minute values are
multiplied by the conversion and then compared to both the Administrative Limit
and the DCGL. For example a gross measurement of 121 cpm converts directly
10 7 280 dpm/100 cm? (i.e., 121 x 60.19 dpm/100 cm? per cpm).



