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1.0 PURPOSE
1.1 The purpose of this calculation is to review the survey design guidance and

subsequent FSS surveys performed by SRA in the Penelec Line Shack. The
original survey design was documented as SNEC Calculation #E900-03-014,
Reference 3.1. The Warehouse and Garage Pads have been excluded from this
assessment since these areas may require re-survey work after trailers and
materials are removed. The actual FSS survey results are documented in
Reference 3.2 and summarized in Attachment 3.

1.2 Shonka Research Associates (SRA) conducted scan surveys using procedures
reviewed and approved by SNEC. These procedures were part of Reference 3.1.
The original surveys were covered under Survey Request 0081 (Attachment 2).

2.0 SUMMARY OF RESULTS

2.1 The following information was used to conduct the applicable FSS for this survey
design:

2.1.1 The Line Shack area was divided into a total of six (6) survey units, i.e. five
(5) Class 2 and one (1) Class 3. In the original design (Reference 3.1) only
five survey units were considered. The reason for this was the ceiling was
included in the same survey unit (LS2-1) with the upper walls above 2
meters. During the performance of the FSS survey the ceiling was split out
as its own survey unit (i.e. LS2-2). However, the total surface area
remained unchanged for both areas.

2.1.2 The Line Shack Survey Unit (SU) Numbers are as follows:

SU Number Area Description Classification Total Area (mi)

LS1-1 Floors 2 290

LS1-2 Interior walls up to 2 meters 2 177

LS2-1 Interior upper walls above 2 meters 2 191

LS2-2 Ceiling 2 412
LS3 Exterior walls 3 343

LS4 Roof 2 324

2.1.3 Based on the summary results in Attachment 3 all scan results for the Line
Shack were less than 10% of the DCGLW with the exception of the roof
which was 21 % of the DCGLW. Attachment 4 provides a written analysis as
to why the roof background is elevated. Based on these results static
measurements do not need to be performed.

2.1.4 Scan coverage for Class 2 & 3 areas was performed for 10-50% of the total
area described in the above table. Attachment 3 provides acceptable
information as to how much of each survey unit area was scanned.
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2.1.5 Scan speed was set in accordance with SRA procedures and the SNEC
MDCscan value calculated for structure surfaces.

2.1.6 The gross activitv surface DCGLw for this assessment is determined to
be 44,434 dpm/100 cm2 based on the new mix calculation logic provided in
Attachment 1. The 75% administrative gross activity DCGLW limit is 33,325
dpmlO00 cm2. The Cs-137 DCGLw is calculated to be 19,834 dpm/100
cm .

2.1.7 The maximum DCGLemc will use the Co-60 surface area factor for a 1-mi2
area equal to 10.1.

2.1.8 Based on the SNEC LTP section 5.5.2.5 the MDCscpn value for this design
that SRA must achieve is 14.875 dpm/100 cmz, based on achieving 75% of
the Cs-137 DCGLW (i.e. 19,834 dpm/100 cmr).

2.1.9 All surveys were performed with SRA's Surface Contamination Monitor
(SCM). The SCM utilized large-area position-sensitive proportional
counters (PSPCs) in the rolling (scanning) modes. The PSPCs used with
the SCM were typically either 90 cm or 180 cm in active length.

2.1.10 In rolling mode, the SCM logs information in 25 cm2 bins by logging data for
each 5 cm width of the PSPC and for every 5 cm of forward travel. A
precision wheel encoder measured the distance the SCM traveled. Corner
mode data was recorded in a similar manner, except the wheel encoder
was replaced with a computer-based timer and a 'speed' parameter was
set so that the desired count time corresponds to a 'distance" of 5 cm. In
either mode, data are recorded in 25 cm2 pixels over the entire surface
surveyed, meaning the SCM records 400 measurements for every square
meter it covered. When SCM data is analyzed, the software algorithm
considers each 25 cm2 measurement as Yth of four separate 100 cm2

areas. This technique ensures that the highest-activity 100-cm2 area is
identified because it is not sensitive to registration of the detector as may
occur using systems that employ multiple, non-overlapping detectors. The
fact the SCM records 400 measurements for every square meter it covers
allows data to be evaluated via statistical methods that consider the
distribution of activity on a surface in addition to its average concentration.

The PSPCs were calibrated using a traceable, wide-area reference
standard provided by GPU. This calibration source used was a Cs-137
source with serial number G0536. The efficiency applied to 100 cm2 data
is calculated as:

Total 100cm2 Efficiency= erioo = & *

Where crim, Total Efficiency
Instrument Efficiency
Source Efficiency

3
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The Source Efficiency was chosen per ISO 7503 Part I Sec 4.2.3.2 to be
50%. The Instrument Efficiency is the net count rate the SCM reports for
a 100 cm2 area divided by the decay corrected emission rate per 100 cm2

of the calibration source.

2.1.11 The following table provides the data between the original design (i.e.
E900-03-014) and the new DCGLW derived using the new mix logic
calculation.

Comparison Table

Parameter E900-03-014 Value E900-04-00 Value
Gross DCGLW (dipm/11OOcm') 28,000 (NRC default for Cs- 44,434

137)

Gross DCGL. (75% AL) 21,000 33,325
(dpml1 00cm2)

Cs-137 DCGLW (dpnI100cm') 21,000 19,834

MDC,. (dpmJ100cm1) 10,500 14,875

Area Factor (1 m') 11 (Cs-137) 10.1 (Co-60)

DCGL.C (dpm/1 00cm') 231,000 (Cs-137) 200,323 (Co-60)

Nuclide mix Cs-137 (100%) Cs-137 (59.5%)

H-3 (39.5%)

Co-60/Sr-90 (<1%)

Number of Survey Units 5 6

3.0 REFERENCES

3.1 SNEC Calculation #E900-03-014, Revision 0,
Warehouse/Garage Pads FSS Survey Design".

uShonka Line Shack &

3.2 Shonka Report - "Final Report for SCM Survey of Saxton Nuclear Experimental
Corporation," October 17, 2003.

3.3 NUREG-1575, 'Multi-Agency Radiation Survey and Site Investigation Manual",
August 2000.

4.0 ASSUMPTIONS AND BASIC DATA

4.1 SRA procedures were used to perform scan surveys.

4.2 Remediation History

There was no remediation required inside or outside the Penelec Line Shack with
the exception of the attic. However, this area is to be covered under a separate
design. Demolition of the SNEC Warehouse and Garage was performed in 2002.
Only the foundation pads for these buildings remained after demolition.
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4.3 The MDCOcan calculation is determined based on LTP section 5.5.2.5.

5.0 CALCULATIONS

* The required DCGLw = 44,434 x 0.75 = 33,325 dpm/100 cm2.

* The MDCScan = 19,834 x 0.75 = 14,875 dpm/100 cm2.

* The required Cs-137 DCGLw = 33,325 x 0.0.5951 = 19,834 dpm/100 cm2.

* DCGLemc for 1 m2 = 19,834,000 X AF of 10.1 = 200,323 dpm/100 cm2.

6.0 APPENDICES
6.1 Attachment I - DCGL Calculation Logic-Line Shack, Warehouse & Garage Pads

6.2 Attachment 2 - Survey Request (SR) #0081, "Penelec Line Shack," July 13 2003.

6.3 Attachment 3 - Shonka Survey Results on Line Shack.

6.4 Attachment 4 - Results of Investigation of Line Shack Roof Elevated Count Rate.
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Attachment I

DCGL Calculation Logic-Line Shack, Warehouse & Garage Pads

Survey Unit: Line Shack, Warehouse & Garage Pads

Description: The purpose of this calculation is to determine a representative isotopic
mix for the Line Shack building and the Warehouse & Garage concrete pads from
available sample analyses. The effective surface area DCGLWS is then determined from
the mean percent of applicable samples. The Line Shack consists of interior floors, walls
and ceilings and exterior walls and rooftop. The Warehouse and Garage consist of
concrete pads with various sump or pipe chase areas within the pad.

II. Data Selection Logic Tables: The radionuclide selection logic and subsequent DCGL
calculations are provided in five (5) tables. These tables were developed using
Microsoft Excel. The CV Soil and Boulder radionuclide mix tables were used to
determine a representative DCGLW for the Line Shack, Warehouse and Garage areas.
This is based on the assumption that soil/boulder radioactivity became airborne, as a
result of site wind erosion, and therefore impacted these areas. Table explanation is as
follows.

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

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

Table 3: Decayed Listing of Positive Nuclides & MDAs Removed - This table
provides the best overall representation of the data. Non-positive nuclide
columns have been removed as well as all the MDA values. Therefore, 11
nuclides have been reduced to four (4).

Table 4: 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. The mean % of total values is used to calculate

6
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the surface gross area DCGLW per MARSSIM equation 4-4. See Table 5. Note
that the mean percent values were averaged using only the positive sample
results in each column. In some cases only a single nuclide value (e.g. Sr-90)
had a positive result. This value is listed as the value in the mean result field.
This results in higher "mean percent of total" values in the mix, which are
conservative.

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

Table 5: Effective DCGL Calculator for Cs-137 (dpm/100 cm2) - This table
provides the surface gross activity DCGLW calculation results from data derived
from Table 4.

Ill. Summary - The Line Shack, Warehouse, and Garage surface materials consist of
concrete, metal and/or wallboard. Therefore the release limit is based on the surface
DCGLW. Using the above data selection logic tables the calculated gross activity
DCGLW is 44,434 dpm/100 cm2. This value will be reduced by 25% as part of
SNEC's requirement to apply an administrative limit as discussed in the License
Termination Plan (LTP).

7
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IS2Cnec S *21 . *0.t..nle. 3 S220 c-o Co.13Y 722.1c~
I CV 1~mo CV ToO.r.ISod~m..,ton, gl 01.1 9.D1E*0O: *.. 899.01 1 1.17E.03 1178.89
2 SX9S11.9210 0bou~ftco 2ame .221 0.5 AY.12S.01.0 9.36E-01 2.14

SIN(SIL11623 Uwo.19CV Yard Sod A.12?. I1?2EL.SAop 202S.2CL 4.20E.00 -. 8.955E01 gas
A SSISL109 BIorthCV YardS~OAY-12?.l11' IL Sampl s0.0OL 2.78E.00, 1.24E00' 4 22
S Us11.121 MOoa0ClfY..US"OAY.1220.614'0I1, *..P. I 2, .L 4A1E.00 - .M4.00 6.21
I SXS1.11n MM"hCVYwd d.4 AY.129. r1V It. S-Pi 62*.0. . 3.15E.00 4.601.00 ?.T$
7 SSIIS.113 MOM ¶CVYMd ON2AX.129.13t. Sy2.pla sso *. IL 4.58E.00 - 244E.02 . -.2.18E-1. 26.42
a 22(2L1132 N~.M2 CV Yord Soil AZI 32C Uiip.1 6011 0 2.73E0.00 2.50E*00 - .23
C SHILpo 2X.121.2.3. S0I. CVsoS1Sd. r F cv. str .01 2.IBE.01 21.12

13 2SX3728T1 CV Ar.. .EesIYerd 0i11PI-Vd1441. 1-V'.YL2. CLI 6.31E101 2.24
14 213S.2272 CVArOC.t..IYardO..pII..Bo~o..also C~mtlle011 9.58E.02 . 0.1
is 1111.310 -teslCVY.r.LS"iodai.dlrnf~tcgad. o(60ph. .0 0S.9E0.1 . 680
16 SXI1.3142 WI0 PII.. CVYord. TIh.. FeelmE .. l Sid., 10.37.011 5.81E001 043

17 111.148 fa.ICVY.,d. loIPil. W-o2.2.st21d. Dpth.01.1 1.22E-00 1.72
Is 0111.3141 soi!Pl PeCVVsI rd. PA##*elc ss2.0 lde. 114701.1 2.90E.01 - 0.21
12 SX01.3101 12..CV Y82O, MO PIO.0To (V Cu) .L 2.91E.01 . .20
31 11X1.4142 CV Y.'d I 0.2.1 Sid.. API.7, 01.1 694E.01 2.21

- 2 01.13CV inrd SI o%.I.22 Side, API.L. 01.I -. 497E.01 .. 6.0
23 11141141 CV Ywrd WI .0Wm2Sid.. API .?.00. 6.74E.02 --3.B1E.00 3.24

.--- - --- -- ~ -------. . I...~, .I- -- - - -- - - - --- ---- ---
-- I

1 -r r- ~ - Ir-T -
TABLE 4-Mean Pe~rcent of Total for Positive Nuclides

-0,4) C
-0a

I v-s

- 100006% -
: 5.93%

*- 27.98%
* - 59.35% ;

02.59%
- 47.18%

z100.00%

-100.00%
~100.00%

I100.00% :

I 11A WV12.0

p.F

31 903.29. I - 102.1% I1

W" ofT.n= 0.009

9



SNEC CALCULATION SHEET
Calculation Number Revision Number Page Number

E900-04-010 0 Page 10 of 20
Subject

Assessment of E900-03-014, Rev 0, "Shonka Line Shack & Warehouse/Garage Pads FSS Survey
Design"

Table 5

|Effective DCGL Calculator for Cs- 137 IdpmIlO00cm^2) |K Gross Activit* DCGLw -- Groio ActhityAdrninistritive Limit

1 L :-44434 |dpmAOOcm42l ':33325i- i 'dpmtlOOcmA2

25.01mrem'yTEDELimi _ I t I -

______I _______C-37 Limit;,o .f s.137Administrativel-irit
_SAMPLE IIO(scpLine Shack and Warehouse:eGarage Pads |_ _ L -264i S j|dpm'1OOcm2 1 19834 -Jdpmio0cm2

I I I i I I I
_ | SIJEC AU~i 1 75%,

Individual
Sample Input Limits Allowed Eleta dpmMOO Alpha dpmT1OO

Isotope (pCg. uCI etc.) %ofTotal (dpmtOOcm^2)1 dpmMOO cmA2 mremfyTEDE cm 2 cmA2
1 Am241 0 000% 27 0.00 0 00 s;:tUA> . 0 00 Am.241

2 C.14 0.000% _ 3,700,000 0.00 0.00 0.00 , C.14
J Co-CO 6.25E.03 0.443% 7.100 196.87 0.69 196.87 .QS< W Co-60
4 Cs.137 : .8.40E.01:4E 59.515% . ; - 28.00 26444.68a ,' '23.61 26444.7 - Cs-137 .'
5 Eu.152 _ 0.000% 13,000 0.00 0.00 0.00 Eu-152
6 H-3 5.57E.01 39.500% 120,000,000 1755145 0.00 lot Detectable 8 H.3
7 111-63 0.000% 1.800.000 0.00 .0 Nlot Detectable r a1.163

E Pu-238 0.000% 30 0.00 0.00 i 0.00 Pu.238
s Pu-239 0.000% 28 0.00 0.00 - 0.00 Pu-239

1 Pu-241 | 0.000% 880 0.00 0.00 ilotDetectbic fe: Pu-241
il Sr-90 7.64E.03 0.542% 8.700 240.75 0.69 240.75 i Sr.90

_ 100.000% 44434 25.0 26882 0
Maximum

PmeTOIbl_
dprMO10 cm^21
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Attachment 2

ORIGINAL
UV y £EQUEUOR-

SR-0081 T E TDATE-| 7/168/3 Athi . 7' -Dl 03

*-. | FSP3 3 CHARACTERIZATION Q OTHER.

^ | Penelec Line Shack

i{ g.TI. '-F a The purpose of the SR Is to perform the Fmal Status Survey (FSS) of the Penelec Line Shack.
.i@4,.tv This SR only includes the surface scan surveys that will be performed by Shonka Research, 2izeZ a*.SAssociates (SRA), Inc using a Surface Contanination Monitor (SCM) and Position Sensitive

N -I Proportional Counter (PSPC). SNEC personnel will obtain the other required measurements (I.e.,
static measurements) under a separate SR.

E900-03-014

MAR2 lZ LSI-11 (Floors) IGPri NIA

i I LS1-2(lnteriorWallsupto2 Meters) 4~OruD 1 NtA

*> LS2-1 (Interor Upper Wats & Celing) ORD p NIA

- LS3 (Exterior Walls) :GFD *i N/A

LS4 (Roof) GRi 8- N/A

,A 5n't . Jr T..' .: ',..... :,S. L E - Ar . ., g.

I 0 SURFACE SOIL SAMPLE:
IF-

I
0 SUB4SURFACE SOIL SAMPLE:

I.

I 0 SEDIMENT SAMPLE:

O CORE SAMPLE,

[3 WATER SAMPLE:

OTHER.

I RV-_ =., _"Li,..,...............,.,,_., .................. ,. }.-`i.:SU-w >v~-z

LBTA s SCM .; ' k'> Deedr scan rate and distance fronm srface shall
.ATVPi ts ., .'6,ECTE e zbe set In accordance with SRA procedures and

PA A - A P C5T ANCE d the M lC .value required by this SR. whid7 a
DAOL"PA PSPC PRO& c!jpl .

tr ~ \ k 0 GAMMA ?

[3-( ALPHA $A0BFold SU F C

. o BETA
o GMMA

L' ALPHA
, f . z

i''b' !a .... I q
JIOUWTAncE -

.FROMl 5U-RFACtE.

. ,MN.,,,,,W ,,

, -. a 0 BET
iTSTa 9w i 0 BETA I L -p1. I U TI MEHI D ALPHA .i1 W E 1 ~ O 5 A

Page t of 3
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ORIGINAL
r~nIf# i SR-0081 J4AREAt.OCAION II Penelec Une Shack

~. sSff '~i~iC'LSAAPhNG- &SURV~iNG INSTRUCTiQI4 . COMM!!ENTs ?('1 L, -. g.t

PREREQUISITES & GENERAL REQUIREMENTS

1. Shonka Research Associates (SRA). Inc personnel must receive Site Access Training. Survey Request
Familiarization Training, and Post Remedlation Isolation Training before surveying begins.

2. Al personnel involved In surveying under this SR must attend a formal and documented Initial prejob briefing. The
SR Coordinator and GRCS shall be in attendance. Subsequent briefings will be at the discretion of the GRCS.

3. The survey unit Inspection, which was performed to provide Input to the FSS Design, showed that all surfaces
within this survey unit are relatively clean and dry. Survey Teams shall verify conditions have not changed before
performing any surveys. Questions concerning surface preparation should be dircted to the responsible Survey
Unit Inspector.

4. If survey support work Is needed (i.e., moving of equipment, ladders, etc.). contact the D&O Supervisor.

5. DANGER. Theprimary electrical power for the Une Shack enters the building near the east end of the roof. No
surveying or personnel access will be permitted near these wires.

6. No remediation may be performed under this SR unless the responsible Survey Designer and SR Coordinator give
specific authorization.

NOTE: The original Survey Design will be void If remediation is performed.

7. The MDC, value for this SR that m1us be achieved Is 10,500 dpml100cm2.

8. All surveying will be performed In accordance with the approved SRA procedures that are attached to the original
Survey Design (Calculation Number E900-03.014). which Include:

* SCM Procedure 001 (Revision 6) - Confirmation & Calibration of the Incremental Encoder

* SCM Procedure 005 (Revision 6) - Requirements for Completion of a Survey Using the SCM

* SCM Procedure 006 (Revision 4) - Performance of a Position Calibration on a PCPC

* SCM Procedure 007 (Revision 7) - Source Response Check and Performance Based Check of any PSPC
Detector Configuration Installed on the SCM

* SCM Procedure 008 (Revision 3) - Conduct of Operations for Surveys Using the SCMISIMS

* SCM Procedure 011 (Revision 1) - Survey Naming Convention when Using the SCM

NOTE: These procedures have been Incorporated into the Survey Design Package and therefore, may W be
modified without specific authorization by SNEC Management

r iwPR OVAL:, S , .E-t.*,,.i;ai _

tB Dl O William Stonerl ^, ,OATE; 7117103

Robert Holmes I

______ _____ NIA DiTE_

_ _ _ _ Art Paynter /AI - IL1 3

iq. R 1CT.I

.t~g .:ZDATO

Page 2 of 3
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40IL i iS'U"RVEY' REQUE

a)Mt SR-0081 |,*RE;, TON|
,-ti; tc.,N UAMr, PUNG &2

SURFACE SCAN MEASUREMENTS FOR BETAIG
1. Observe and comply wth *Prerequishes & Gene
2. Verify that the applicable Instrument perfomma

(SRC), performance based response (PER), etc

3. Locate the survey point or area.
4. Obtain surface scan measurements In accords

except for the exterior walls (Class 3). The sc
Class 3 area.

5. The surface DCGL. for this SR Is 21,000 dpm/1
of SNEC s practice of applying a 75% admini
documented, marked, and bounded to Include ai

QUALITY CONTROL (QC) MEASUREMENTS

As a minimum. 5% of all scan measurement areas
SR. Refer to Section 4.6.2 of SNEC procedure E90C

ORIGINAL
ST PONTINUAT!ON SEET :"'Yj..
enelec Une Shack

ohAlhrlm NRuii

AMMA
ral Requirements section of this SR.
ince checks (i.e., Instrument calibration, source
.) have been completed In accordance with SRA pr

ance with SRA procedures. The entire building is
an coverage for a Class 2 area Is at least 50% a

00cm' based on the NRC default value for Cs-137
strative lmit. Areas greater than the DCGL, mu
I area estimate.

Vwll be re-surveyed using Identical methodology i
0-IMP4520.04.

Page 3 of 3

Illf-r
4z" �4

- 1 1 . .- -

response check
ocedures.

a Class 2 area
nd 10-50% for a

F and application
ist be identified,

contained In this
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Attachment 3

Shonka Survey Results on Line Shack

Survey Unid: fS1 1loor.l Class 2 i 1 1
b uCvejyvArage Scan MDC Instrument Survey % of Total

File SCS8 (dpm/oo crn') Id dpml100 cm') Efficiency Coverage (m') Area
7016Z .1e9 4550 0.2336 125.28 43S
7039Z 32 1600 0..69. 21.24 7%

Total 146. 2 %

S urve yUn ml LS1 2 (interior walls 4 2 mtr ls
v Survey Average Sn DC Instrument S of Total

File SCS8 (dpm/100 crn) (dpml110O cmt) Efficiency Coverage (m') Area
7010Z .7 1388 0.3684 2.73 2%
7011Z -35_ 1213 0.3684 763_ _4%
70t4Z 98 11424 0.3864 6.02 3
7040L -32 1319 0.3695 5376 2%
7040M 3.22 2812 0.3695 2.88 2%
7040N -21 142 5 0.3695 1 44 IS %
70400 244 1927 0.3895 2.88 2%
7040P 113 1230 0 3895 3.42 2%
7040Z 935 1319 0.369 5.45 45% -
7042L - 11 7 1244 0.389 5 5.22 3%
7042t .112 12879 0.3695 1. 98 1%
7042Z 72 1271 0.36895 1.652 1%
7044Z -47 14 76 0.3895 3.96 2%
7007Z -243 2811 016252 5.53 3%
7008Z 184 3974 0.2521 7. 2 4%

1 Total -63 79 38

Survey Unit LS2-11 linerior wails 2 mutfrsT Clast
vUvey Averagi Scan iDC Instrument % of Total

File SCS8 (dpm/100 cm') Idpm/100 cm') Efficiency Coverage (m Area
7012Z 3 13t68 0.3864 7.63 4 %
7013Z 3 1359 0,3684 48.87 5%
7043Z 102 1720 0.3695 13.1 76%
7046Z 207 1843 0.3695 19.5 15%
7009Z -422 346 5 0 2521 94 49 5 %

0otal 41.32 22%

Surv-y Unit ILS232 feriirnow Class 2 1 1
burvey Average b can | Instrument | of s Total

File SCSt (dpm/100 cm') (dpm/100 cm') Efficiency Coverage (mi) Area
i 7017X 338 1590 033695 248.6 7 %12%
7017Z 3-2 1507 0.23695 36. 8 91%
7041Z 201 1 i880 0.3895 1 9 44 4 5 %

olal .13509 33%

Survey Undi: LS3rlexoerorwal.sl Class 3
b urvey Average Scan ttDC |Instrument | % of TobalF

Flte SCS8 (dpm/100 cm') (dpm/1 00 cm') Efficiency Coverage (m) Area
1 7015R I 128 3794 10.2336 1 19 89 1 6% 1

70tSS | 7 35 79 10.2338 2 22 6t 8 7 %
70tSZ -SO 3 507 0.2338 1 321 t3 V % ;

FiI[| Tll i 74.7 i 22 %

F.Survey Unit: ILS4 troof Class2 1 c-In I _

File SCSI urveyIerag f Mc'. I Instrument i s % ofToal
|FlC8 |(dmO m) |(dPm tOO em) I Efficiency I Coverage (m') I Area

j 7006Z 1 4154 10345 i 0.2336 F 19. 38 i 5 F
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Attachment 4

RESULTS OF INVESTIGATION OFLINE SHACK ROOF ELEVATED COUNT RATE

Introduction

On June 3.2004 the PENELEC Line Shack roof was spot checked with a 2 by 2 sodium Iodide

connected to a multi-channel analyzer. Two counts were performed One count was taken in a

region of the roof that had been replaced with new roofing materials. The other count was taken

in an older roof 5ection where Shonka Research Associates (SRA) reported elevated counting

rates using a gas now proportional counter (GFPC). In addition. several areas of the roof were

sanded with a medium grade emery cloth to remove a representative sample of the

contaminant. The collected materials were then counted on an HPGe laboratory counting

system at the SNEC Facility count lab. The results of this work are reported herein.

Nal In-Situ Measurements

An initial energy check was performed on the Nal counting system using a Cs-137 check

source. The source was counted for 600 seconds after adjusting the Cs-137's energy line to the

desired region of Interest (ROI) and channel width. The results are shown below.

I[D u-t 9 U I' -74 P'EnV' TI;mE-

98.51

1.96
9 512

CURS0R- 625 COUNTS-

bkk ! 4 WI i0.1493 ei/bV'bi&'i Z air i(. II
683 S DEAD TIME- 9.5 ;'

i
II

.i

I

- ;4; ^ ,:: , I
.v. sxe . ^ or as . . .

.: . .: . : .

. : : _: _: _ . _= . ..

..... ... . _ . __ _ . __ __ .......................... OF . ..... ..... . . .

* - - - _- _ * t..... !
. ._.-

1824 ISM35 2047

854 MFCPY- U53.1 ?Kev
lkolk- I IN4TEGR.AL- 45511 CENTROIDE- 661.? IKev

SO G93 ARrA- 41944.63.,- O.Sy MMt~- 49.3 Kcv

CS-137 60.'aaeSS Cps
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RESULTS OF INVESTIGATION OF UNE SHACK ROOF ELEVATED COUNTRATE

The Cs-137 ROI was set between channels 5S7 and 693. The next count was in the region of

the Une Shack roof that had been replaced and originally showed a low count rate with the SRA

GFPC radiation measurement system. This spectrum is shown below:

lkALk- MI~r2 LIut Lil~t l d S 14 zi5 5 ~B-5/M.1 'l z Or 2
ID- 6 -74 REAL TIHE- 1802 S DEAlD TIME- 6.1 x

DC 2.OeSK, - - -r-

384.44 .

45.2S;
-_ -. r . . .. - .'.- .. *--

6.73

1.6a
i 512 1624 1535 2847

CURSOR- $25 COUNTS- 31 ENERGY- 562.8 Keg.'

ItoIS- 1 INTEGRAL.- 3017 CENTROIDE- 845.8 Kou
SC? 1393 AtREA- 6.0 I - O.X Ke1

The integral count in the RCt was 3817 counts for an 1800 second countltime. No Cs-137 peak
is visible in this spectrum.

The next count was taken in a region of the roof where SRA results indicated an elevated count

rate existed using a beta counting GFPC. This spectrum is shown below.

2-6
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RESULTS OF INVESTIGATION OF UNE SHACK ROOF ELEVATED COUNT RATE

ID- 0
flC 2.es;~

i
i
I384.44

45.25

G .793

I
1.013

e3

S1:a uie;zo uoACuJiu Z Ur Z 11
-74 REAL IIIE- 1813 S DEAD TIME- 8.1 z

. . .... ... ...... . - -- -- - .-....

* 1..:
* .' .. 2 .t ':p r

.. _ . .tr.. ,} ,,†.- It

512. r _ 32 1,:: _ 2.47

CU2SOR- 825 COLDITS- 2S

ROII- 1 INTECRAL- 3709
567 693 AREA- e.ea

ENEPCV- E62.0 Kev

CENIROIDE- 733.8 Keu
IFk'KHH- 1.0 Kov

The total number of counts In the Cs-137 ROI was 3709 counts In the suspect area. The

uncertainty cf these two counts at I 1 sigma indicates there is no significant difference in the

ROI of these two areas. Thus the amount of Cs-137 present In the suspect area of the roof Is

not discemable without additional data manipulation (spectrum stripping or longer count times,

etc).

A final source check shows Cs-137 again present In the appropriate ROi.

3 -6
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RESULTS OF INVES MGA TION OFLINE SHACK ROOF ELEVA TED COUNr RArE

HUl- hUur4 LNu tkL-
ID- 0 -74 REnE TIHE-

*oz 8.19K --

i A
081.08 1 ~ \ t

er . .98J '.,

S8.51. ;c I

bbu S ib:V :bt iwbLu.'V4 2 UF 2 H

604 S DEnD TIME- 8.7 x

; I

9.51

. A _-1.89B -
e 512 102w 1535 2347

CURSOR- 623 COtelTS- 1595 ENERGY. 652.8 Mev

Rofl- 1 INTECRAL- 8128 CEtITOIDE- 615.0 Kev
567 693 RREA- 73943.1?+/- fi.?z FMI5- SI.5 lKe

CS-137 123.23G8 CPS

Contaminant Saninina

Matenals removed from the roof were scanned using an HPGe detector. Several grams of

sanding debns were collected and scanned for 20,000 seconds, In addition, a sample of emery

cdoth was also scanned for 20.000 seconds to pick-up any contribution to the previous spectrum

from the emery cloth grit. The resutts of these scans are shown in the following two inserts.

4 -6
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RESULTS OF INVESTIGATION OF LINE SHACK ROOF ELEVATED COUNT RATE

ference Corrected Activity Report 6/3/2004 10:39:08 IPM Page 3

........... * .* ........ ,. * *

N U C L I D E I D E N T I F I C A 7 I 0 N R E P 0 R T
.......... ,,.,.. .,.

Sarmple Title: Smear
Nuclido Library Used: C:\GENrE2K\CAMFILEs\150.NLB

IDENIrTrED NtUCLIDES

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) 1) (uCi/UNIT) uncertainty

CS-137 1.000 661.65* 85.12 1.24618E-005 2.66287E-006

* - Energy line found in the spectrnc.
P - Energy line not used for Weighted Mean Activity
Energy Tolerance: 2.000 keY
Nuclide confidence index threshold - 0.30
Errors quoted at 2.000 signa SampleDebris

Sample resutts fOr the sanding debris identified only Cs-137 at an extremely low concentration.

Considering the sanded area was about t94 square feel, then: 1.24618E-05 uCUI.94 ft =

0.0069 pCilcm' = -1.5 dpmV100 cm2 Cs-137. Even if the removal efficiency Is 11100 the result

would not approach the Cs-137 DCGLw for this area. In addition, the emery cloth sample (next

page). also shows Cs-137 as a contaminant. Therefore, the origin of the Cc-137 In the flne

shack roof sanding debris is not entirely certain.

In summary. since the contaminant concentration identified by SRA Is obviously a beta or alpha

emitting radionuclide, the origin of the count rate Is most likely natural occurring background

materials that have plated out over time on the older tin roof section, or are part of the make-up

of the roofing material.
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RESULTS OF INVESTIGATION OF UNE SHACK ROOF ELEVA TED COUNT RATE

rence Corrected Activity Report 6J3/2004 10:40:06 FM Page 3

.. * .. *..*....... **

-- N U C L I D E I D E N T I F I C A S I N R E P O R S *I&-'
...... -* * , . *.

Sarple Title: Smear
Nuclide Library Used: C:\GENIE2K\CAJFILES\I5O.NL8

IDEtIFIED NUCLIDES

tRucl
Naini

Cs-I
RA-2
TH-2

lide id Energy Yield Activity Activity
Confidence IkeV) (s) tuCi/Unit) Uncertainty

137 1.000 661.65* 85.12 3.31612E-006 1.81996E-006
226 0.994 186.214 3.28 5.89680C-005 4.32251E-005
232 0.724 338.32k 11.40 4.69978E-O05 1.33170E-005

463.00 4.40
794.70 4.60
835.50 1.75 . 2 0 E 0 5 .l 1 2 - S
911.07' 21.70 4.62304E-05 1.12112E-OOS
9 69.11 15.60 2.90825E-005 1.67025E-005

* - Energy line found in the spectrum.e * Energy line not used for Weighted m'ean Activity
Energy Tolerance : 2.000 keV
tuclide confidence index threshold - 0.30 mor h
Errors quoted at 2.000 sioma
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