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1.0 PURPOSE

1.1 The purpose of this calculation is to review final status survey results for two (2) survey
units SS14-1 & SS14-2, which are sections of the basement floor in the Saxton Steam
Generating Station (SSGS). The SSGS basement is at the 790' El (grade is at the 812' El),
and includes walls and floor areas. There is no ceiling since the upper portion of the
building was demolished between 1975 and 1977 (Reference 3.1).

1.2 The reason for this assessment is the complexity of this area with respect to the number of
final status surveys (FSS) performed, and the residual volumetric contamination that was
identified mainly in SS14-1 and SS14-2.

1.3 Applicable survey data was taken from survey requests (SR) developed from the following
survey designs (SD).

* E900-03-019, "Shonka SSGS Footprint & CV Steam Pipe Tunnel (SSGS Side) FSS
Survey Design,

* E900-03-025, "SSGS Area Trench & Sump Survey Design",

* E900-03-027, "Balance of SSGS Footprint - Survey Plan",

* E900-03-029, "Balance of SSGS Footprint 2 - Survey Plan",

* E900-04-003, 'Assessment of E900-03-025, Rev 0 - SSGS Trench & Sump Area

1.4 Survey units are shown in Attachments 1-1 and 1-2, and in photos of Attachment 2-1
through 2-4. Results and conclusions are provided in Section 2.0.

2.0 SUMMARY OF RESULTS

2.1 SRA Results (SD E900-03-019)

2.1.1 Portions of the SSGS footprint floor were surveyed using an automated large area
gas flow proportional counter (GFPC). This instrumentation was developed and
operated by Shonka Research Associates (SRA).

2.1.2 The following DCGLw values (Table 1) were assigned during the SRA survey
process.

Table 1, DCGLw Values Applicable to SRA Surveys (SR-84)

SA No. | SD Survey Unit Location Area (M2 Area Surveyed (m) 3GA DCGLw (dpm00 CM2)

SCS7066Z E900.03-019 SS14-1 Floor -75 49 13,1 24 (99.8% Cs-137) A.L .

SCS7067Z E900-03-019 SS14-2 Floor -76 31 13,124
SCS7072S E900-03-019 SS14-6 Trench & Sumps -62 4.7 13.124
A.L = Administrative Limit

2.1.2 SRA's results indicate that none of these survey units are above the applicable
DCGLw. SRA did note that some slightly elevated areas were identified on the
eastern footprint floor (Reference 3.2). SRA also identified the maximum Cs-137
concentration in these survey units as -3,400 dpm/100 cm2 .

2.1.3 Because of access difficulties, SRA could not survey all of the surface area in these
survey units. Additional surveys were necessary to complete the FSS.
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2.2 SSGS Area Trench & Sump Survey Design (E900-03-025)

2.2.1 The trench and sump areas (SS14-6) were surveyed using conventional survey
instrumentation (i.e., hand-held portable (GFPC), and 2" by 2" Nal (w) gamma
radiation detectors). The estimated surface area for all trenches in the SSGS
basement area (including all sumps) is -100 square meters. Approximately 62 m2 of
this area is located in the SS14-1 and SS14-2 survey units (see Attachment 1-1 to
1-2). Survey overlap with SRA areas was unavoidable.

Table 2, DCGLw Values Applicable to E900-03-025 (SR-95)

GA DCGLW DCGLw
Survey Unit Location Area (m) Area Surveyed (m) (dpmA100 cm2) (Cs-137 pCL/g)

Trench Segments 1-5, SE &
SS14-6 NE Sump Areas -62 - -62 ^ 13,000 (A.L.) 4.93 (A.L.)
*This portion of the survey unit resides In the eastern SSGS footprint

This is the same DCGLw value as that in Table 1, rounded to 13,000 dpm/100 cm2.

2.2.2 Results of GFPC scanning of these survey units yielded no net count rates above
500 ncpm (-6,700 dpm/100 cm2 or 983 ncpm was equivalent to the DCGLw from
Compass).

2.2.3 Results from fifty two (52) random start systematic GFPC static measurements
ranged from 166 cpm to 338 cpm for the entire survey unit (SS14-6). Concrete
background in this area is estimated at -298 cpm ± 56.8 cpm. The calculated
efficiency for the instrument is 0.06 c/d and the probe factor was 1.26. Thus the
maximum dpm/100 cm2 encountered during the measurement effort (subtracting the
average background value minus 2 sigma), was about 2.050 dpm/100 cm2. This is
well below the surface activity DCGLw shown in Table 2 above and thus this area
meets the release criteria.

(((338 - (298-(2 x 56.8)))/0.06)/1.26) = 2,049 dpm1100 cm 2

2.2.4 Since no action levels were exceeded, no concrete samples were collected.

2.3 Balance of SSGS Footprint - Survey Plan (E900-03-027)

2.3.1 This SD addressed basement floor areas missed by SRA (other than the trench and
sump areas) see Attachment 3-1 and 3-2. Some of this area overlapped previously
surveyed surfaces. As a result, the calculated area as shown in Table 3 is nearly as
large as the available floor space.

2.3.2 The areas missed by SRA (in SS14-1 & SS14-2) were surveyed or re-surveyed
using conventional survey instrumentation (i.e., hand-held portable (GFPC), and 2"
by 2" Nal (w) gamma radiation detectors).
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Table 3, DCGLw Values Applicable to E900-03-027 (SR-97)

GA DCGLw DCGLw
Survey Unit Location Area (M2n Area Surveyed (n) (dpm/100 cm2) (Cs.137 pCl/g)

SS14-1 Floor -75 -65- 13,000 (A.L.)- 4.93 (A.L.)

SS14-2 Floor -76 -58- 13,000 (A.L.) 4.93 (A.L.)
This survey unit resides In the eastern portion of the SSGS footprint
This Is the same DCGLw previously established In Table 1, rounded to 13,000 dpml100 cm'.

2.3.3 MDCscan values for GFPC measurements are listed in Table 4 below.

Table 4, GFPC MDCscan Value & Applicable DCGLw - E900-03-027 (SR-97)

Scanning MDCscan
Mateials Action Level (dpm)100 cm2) DCGLw (ncpm)

2,175 Concrete o
Concrete/Steel 500 ncom 1,671 Steel 983

2.3.3.1 Since the action level was not reached, the site release criteria was not
exceeded.

NOTE

A few areas could not be scanned with a GFPC type instrument and were marked for
scanning with a Nal detector.

2.3.4 Static GFPC measurement results
Results from static measurements over all types of surfaces in SS14-1 to SS14-5
yielded a maximum count rate of 514 cpm at static point 8 in SS14-1. The action
level was 983 cpm for a 1 minute count and the measurement location was a
concrete surface. If a typical background value is 298 cpm the maximum
concentration would be 514 cpm - 298 cpm = (216 ncpm/0.0595 c/d)/1.26 = -2.900
dPm/1OG cm2. If the surface were a steel material the maximum surface
concentration would have been - ((514 - 176)/0.0595)/1.26 = -4.500 dnm/100 cm2.
Both of these values are well below the surface DCGLw listed in Table 3.

2.3.5 MDCscan values for Nal measurements are listed in Table 5 below.

Table 5, Nal MDCscan Values Applicable to E900-03-027 (SR-97)

| Materials | Action Level | MDCscan (Cs-137- pCUg) | MDCscan (dpm/100 cmM)

Concrete 300 mcp 2 pCUg up to 4.8 pCUg 3.211 to 5.561

NOTE: The values listed in Table 5 are based on a background count rate of 100 to 300 cpm.

2.3.6 Results of a Nal scan of these survey units show less than the action levels for this
instrument. An error in the SD indicated that the minimum conversion efficiency
should not be less than 180k cpm/mR/h. The planning value was actually 221 k
cpm/mR/h. Field survey personnel however, used instruments of equal efficiency to
the planning value for all GFPC survey work (221k cpm /mR/h), therefore there is no
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impact on survey quality from this incorrect assignment. Surveys completed under
SR-0097 indicated the 44-10 Nal instruments used for these surveys had the
following serial numbers (see Attachments 4-1 through 4-5):

2350-1 = 126172; 44-10 Nal Probe = 196022, (cal due 3/4104), and
2350-1 = 126182; 44-10 Nal Probe = 196021, (cal due 1/30/04)

2.3.7 Results of Nal scanning exceeded the alarm set-point in only one area (AP-1). The
count rate from this area was 342 cpm. The area was sampled lAW the SR's
instructions and yielded a concrete sample concentration of about 13.3 pCi/g ± 1.5
pCi/g cs-137. Since there was only one instrument alarm in the area where this
sample was taken, the area was obviously small in diameter. Thus this
concentration is not representative of the entire SS14-1 or SS14-2 survey units
(eastern SSGS basement concrete floor).
All accessible areas in the SSGS were surveyed. Two (2) hard to reach areas in
SS14-1 & SS14-2 were surveyed at the closest point (-4.5 inches), yielding count
rates from 100 to 250 gross cpm. The total surface area for these two points was
about 1.25 square meters. A surface area factor could have been applied if
necessary but the gross count rate from these areas did not exceed the action level.

NOTE

A few areas/items were not surveyed with either survey instrument and an
additional survey design was developed to cover these areas/items.

2.4 Balance of SSGS Footprint 2- Survey Plan (E900-03-029)
This survey design was issued to augment/address remaining SSGS basement areas or
items. The areas/items surveyed lAW this SD included the following:

Table 6, Areas Designated for Additional Survey Work (SR-100)

Survey Unit LocationIltem Material

SS14-1 Downcomer flange & opening (2 ea.) Steel

SS14-2 Downcomer flange (2 ea. -closed top) Steel

SS14-1 Potential elevated floor area (AP-2 from FSS-360) Concrete

SS14-1 & SS14-2 Static Measurement Points I - 13 in both Survey Units Concrete

2.4.1 Nal scans of Table 6 items indicated only one additional area above the action level
of 300 gcpm. The area was assigned the number AP2-1 and showed a count rate of
-360 cpm representing in an area of about 0.75 M2. This sample (SXCF4281)
yielded a concentration of 12.1 ± 1.3 pCi/g Cs-137.

2.4.2 Additional concrete samples were taken from these survey units under this survey
request. The highest value was 25.3 pCi/g Cs-1 37 taken at fixed point location No. 8
in survey unit SS14-1. In all, eight (8) samples were collected yielding a range of Cs-
137 concentrations between 0.2 to 25.3 pCi/g. These samples were from small
areas of volumetric contamination that were identified during scanning evolutions.



<-s -SNEC CALCULATION SHEET
Calculation Number Revision Number Page Number

E900-05.008 0 Page 6 of 9
Subject

Assessment of Survey Results from SSGS Footprint- SS14-1 & SS14-2

Core bore data from this area indicated the contamination was no more than /2 inch
deep.

2.4.3 A sample of concrete core bore samples collected during the execution of several
survey requests are assembled in Table 7.

Table 7, Concrete Core Bore Results from the SSGS Footprint

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

SURVEY UNIT SS14-1 SAMPLE RESULTS
Location SR No. Sample Cs-137 (pCilg) Nal CPM Area (mA2)

FP1 100 SXCF4280 3.2 193 4.65E-03
FP2 100 SXCF4282 5.3 242 4.65E-03
FP8 100 SXCF4283 25.3 356 4.65E-03
AP1 97 SXCF4273 13.3 342 6.97E-02
AP1 94 SXCF4228 9 523 1.16E-01
AP2 94 SXCF4281 12.1 360 2.32E-02

AP2-3 102 SXCF4322 13.5 412 3.02E-01
AP2-4 102 SXCF4336 27 582 4.65E-02
AP2-6 102 SXCF4323 66.7 606 2.32E-01
AP2-7 102 SXCF4325 22 437 2.32E-01
AP-3 94 SXCF4229 4.6 410 2.32E-02
AP-4 94 SXCF4244 2.3 256 2.32E-02
AP-5 94 SXCF4245 10.6 341 2.32E-02
FP-10 102 SXCF4331 2.4 183 4.65E-03
FP-11 102 SXCF4332 1.3 126 4.65E-03
FP-12 102 SXCF4333 2.2 152 4.65E-03
FP-13 102 SXCF4334 2.4 157 4.65E-03

Mean=> 13.1 Sum=> 1.12
I &

Table 7 samples are from areas of the basement floor which are much smaller than
one (1) square meter individually. In sampling these areas, much of the peak
volumetric contamination was removed (see Attachment 5-1 to 5-2 for map of
sample locations). Taking the mean concentration from Table 7 and using this value
in the MicroShleld computer code for an area the approximate size of SS14-1 (73
m2) yields an exposure rate of:

2.117E-03 mR/h x 2000 hrs = 4.2 mR per year (see Attachment 6-1 to 6-2)

Elevated concentrations like those in Table 7 are not representative of the entire
floor area. However, when the mean concentration of the core bore sample results
listed in Table 7 are used to estimate the dose/y, the resulting yearly dose is still less
than the 25 mR/y.

2.4.4 Static Nal measurements using a fixed geometry and a 5 minute were made at the
same randomly selected locations shown on Attachment 1-1 and 1-2, and provided
a range of values from -65 cpm to -356 cpm. The only elevated measurement was
at fixed point location number 8 - previously described. If background is nominally
-50 cpm and the 44-10 Nal instrument conversion efficiency is 221,206 cpm/mR/h
(Attachment 4-1 and 4-5) the resulting concentrations based on a MicroShield
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model (see Attachment 7-1) of a one (1) square meter area at each survey point
would be lAW the following Table:

Table 8, Nal Fixed Point Count Rate Results (SR-100)

SS14-1 CPM ncpm mRh pCg SS14-2 CPM ncpm mR/h pCI/g
1 192.6 142.6 6.45E-04 2.76 1 178.6 128.6 5.81 E-04 2.49
2 242 192 8.68E-04 3.72 2 143 93 4.20E-04 1.80
3 166.8 116.8 5.28E-04 2.26 3 144.2 94.2 4.26E-04 1.82
4 149.8 99.8 4.51E-04 1.93 4 169.4 119.4 5.40E-04 2.31
5 109.6 59.6 2.69E-04 1.15 5 133.6 83.6 3.78E-04 1.62
6 186 136 6.15E-04 2.63 6 92.4 42.4 1.92E-04 0.82
7 202 152 6.87E-04 2.94 7 116.4 66.4 3.OOE-04 1.29
8 356 306 1.38E-03 5.92 8 117.4 67.4 3.05E-04 1.30
9 108.6 58.6 2.65E-04 1.13 9 120.6 70.6 3.19E-04 1.37
10 182.6 132.6 5.99E-04 2.57 10 131.8 81.8 3.70E-04 1.58
11 126.4 76.4 3.45E-04 1.48 11 94.4 44.4 2.01 E-04 0.86
12 152 102 4.61E-04 1.97 12 64.6 14.6 6.60E-05 0.28
13 156.8 106.8 4.83E-04 2.07 13 93 43 1.94E-04 0.83

Mean=> 2.50 Mean=> 1.41
Sigma=> 1.26 Slgma=> 0.62

The mean Cs-137 concentrations derived for survey units SS14-1 and SS14-2 is
shown in Table 8 above. These values are more consistent with what would be
expected for the area and are not driven by elevated core bore results as in Section
2.4.3. Thus the dose from residual volumetric contamination in these survey units is
well below the 25 mR/y dose limit (< 1 mR/y).

2.4.5 GFPC scanning of these areas and items using a 500 gcpm value as the action
level, did not yield any instrument response exceeding this level.

2.5 Assessment of E900-03-025, Rev 0 - SSGS Trench & Sump Area (E900-04-003)

The purpose of this SD was to perform a new survey of the Trench and Sump area in the
SSGS Basement because of a change in the assigned DCGLw values for the sump and
trench areas. Previous survey results for this area are described in Section 2.2. The re-
evaluated DCGLw values are shown in Table 9 below.

Table 9, Re-evaluated DCGLw values for SSGS Sump & Trench Areas

Surface DCGLw (dpmlO00 cm') | Volumetric DCGLw (pClg)

GA = 6,475 (4,857 A.L.) 5.25 (3.93 A.L.) for Cs-137
A.L = the administrative limit

2.5.1 The revised action level for the GFPC instrument was lowered to 200 ncpm. This
value was not exceeded during surface scanning activities.
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2.6 Conclusions
2.6.1 Using GFPC instrumentation, no surface concentrations (in dpm/100 cm2) above the

applicable DCGLw have been identified in the SSGS footprint area. However,
volumetric concentrations in concrete were identified in excess of the applicable
volumetric limits. These areas were not generally identified by GFPC scanning
techniques and were located using a gamma-ray detection systems moved over the
surface at very slow scan speeds. Concrete core bores were then taken to confirm
the actual depth of penetration and the magnitude of activity in individual samples. It
was found that the maximum depth was no more than one (1) inch and in most
cases, less than % inch. In addition, these elevated core bores were collected from
areas that were much less than one square meter in area. Thus they over estimate
the mean concentration for these two survey units.

2.6.2 A better average concentration is derived from fixed point Nal measurements. The
mean derived from these measurements is significantly less than that derived solely
from sample results. In both cases however, the yearly dose to someone standing
on the floor of the SSGS basement for 2000 hours is much less than 25 mR/y.

2.6.3 All Nal detectors used were calibrated with a Cs-1 37 energy window eliminating
significant background contributions. Background in the area is generally below 75
cpm and without Cs-1 37 present at low chronic level, may have been closer to 50
cpm for this type of structure. Using 50 cpm as a background mean yields a
conservative estimate of dose for this facility.

2.6.4 Extremely corroded steel surfaces preclude the use of GFPC survey techniques.
The survey approach used for these surfaces was scanning at a slow pace with a
Nal detector. However, the MDCscan value for steel was less than the DCGLw and
no instrument response above the action level was reported in any survey data.
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4.0 ASSUMPTIONS AND BASIC DATA

4.1 Minimal assumption as presented in Section 2.0.

5.0 CALCULATIONS

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

6.0 APPENDICES

6.1 Attachment 1-1 to 1-2, diagrams of SS14-1 and SS14-2 survey units.

6.2 Attachment 2-1 to 2-4, are photos from the SSGS Basement area in the SS14-1 & 2 areas.

6.3 Attachment 3-1 to 3-2, is the rough surface areas missed by SRA that are found in the
SSGS Basement area.

6.4 Attachment 4-1 to 4-5, are actual Nal instrument conversion efficiencies (in cpm per
mR/h), for instruments used during these survey efforts.

6.5 Attachment 5-1 to 5-2, are core bore locations and results.

6.6 Attachment 6-1 to 6-2, is MicroShield model output sheets for the SS14-1 survey unit.

6.7 Attachment 7-1, is MicroShield model output sheet for a 1 square meter of volumetric
concrete contamination.
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This photo shows what the SSGS basement area looked like just after excavation. The two
survey units SS14-1 and SS14-2 are entirely within the eastern section of the basement area.
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This photo shows what the SSGS basement area looked like after removal of contaminated
piping that connected the sump areas. The floor was cut into in order to remove these pipe
sections, leaving rough cut trench areas in the floor.

ATTACHMENT Z - 2-



This photo shows one (1) sump area in the SSGS basement.
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This photo shows the SSGS basement area after the sumps, floor and trench areas were
surveyed and then the sumps and trench areas were filled with concrete to again restore some
strength to the floor structure prior to re-fill.
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SSGS Floor Class-1 Areas Missed by Shonka

Survey

Evaluation Location Approximate area (in2) Depth (mm) Materials

SS14-1-001 Trough North 3345 3.4 Concrete
SS14-1-002 Large Pad. NE 2932 8.4 Concrete
SS14-1-003 Sm Pad N.E. 768 5.2 Concrete
SS14-1-004 Sm Gouge N.E. 88 17.4 Concrete
SS14-1-005 Bolt Heads 60 12.8 Concrete. Steel
SS14-1-006 Areas Under Stairs 8923 2.1 Concrete
SS14-1-007 Rough Areas Adjacent to Sec 852 10.2 Concrete

I Trench
SS14-1-008 Deep Gouge East of Trench 180 81.7 Concrete,.
SS14-1-009 Trough Areas. South 8001 15.4 Concrete
SS14-1-010 Octagonal Pad 3580 0.4 Concrete
SS14-1-011 Pipe Imprint 727 42.2 Concrete
SS14-1-012 Rough Areas South of Trench 1644 24.4 Concrete
SS14-1-013 Pedastal, rough areas north of 11385 32.4 Concrete, Steel

Section 2 of trough, around
down comer

SS14-1-014 Area around Downcomer 3967.5 0.4 Concrete. Steel
SS14-1-015 Temp storage location of 352.5 6.1 Concrete

Down comer Cover
SS14-1-016 Downcomer Covers and 9035 >120 Steel *

flanges
SS14-2-001 Concrete adjacent to Down 1152 17.4 Concrete *

comer Cover _

SS14-2-002 Concrete adjacent to Down 1152 17.4 Concrete *
comer Cover

SS1 4-2-003 'A of Down Cover storage 705 6.1 Concrete
location

SS14-2-004 2 pipes to intake Tunnel 4476 14.2 Steel*
SS14-2-005 Gouge 81 15.6 Concrete
SS14-2-006 Rough Areas South of Trench 316 9.4 Concrete

SS14-2-007 Trough adjacent to Wall 523 0.2 Concrete
SS14-2-008 Pump Pedestals 24,%5 22.1 Concrete
SS14-2-009 North sump edge 680 32 Concrete, Steel
SS14-2-0l0 South sump edge 1782 30.6 Concrete
SS14-2-01 1 Downcomer Covers and 5669 >120 Steel *

Iflanges

SS14-3-001 Pad 7310 23.4 Concrete
SS14-3-002 Pad 7310 24.6 Concrete
SS14-3-003 Pipes 1413 49.6 Concrete. Steel *
SS14-3-004 Pad 4800 36 Concrete
SS14-3-005 Pad 480 36 Concrete
SS14-3-006 Rough Area 3690 38.2 Concrete. Steel
SS14-3-007 Rough Area 4160 63 Concrete *

SS14-3-008 PipesfDrains 4700 >126 Concrete. Steel *
SS14-3-009 Cutout Pipe trenches 1227 87 Concrete *

SS14-3 -010 Rough Patches North or 714 24 Concrete
Trench

SS14-3-011 Trough 9216 15 Concrete

ATTACHMENTLŽ- t



SS14-4-001 Trough 6736 32.8 Concrete
SS14-4-002 Rough Area East of sump 2793 14.8 Concrete
SS14-4-003 Rough SE of Sump 3440 20.5 Concrete
SS14-4-004 Foundation 3960 42 Concrete
SS 14-4-005 Foundation 8190 52.3 Concrete '
SSI4-4-006 Pipe opening 10214 10.4 Concrete, Steel *

SS14-4-007 Rough Areas North and South 1030 17.5 Concrete
of Trench

SS14-5-001 Trough 7348 30.5 Concrete *
SS14-5-002 Rough Areas West Trench 1980 61.8 Concrete *
SS14-5-003 Pedestal. Gouge 1977 43.2 Concrete. Steel
SS14-5-004 Floor Adjacent to Valve 7285 34.5 Concrete '
SS14-5-005 Valve, Pipe 4229 50.5 Steel *
SS15-001 Recesses in East Wall 2748 5.5 Concrete
SS15-002 Steel trim on Recesses in East 936 0.4 Steel

Wall I

* Area that may require evaluation via gamma analysis, due to inaccessible surfaces.

ATrACHMENT -
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Cuitomer Name: Durstek Inc. - 1ztrument Services Fadi1ty Manufacturer. Ludlum

Addres: 628 Galbber Road. lClnvtoo, TN 3T763 Model; 23501_ Serial Number: 126172

Contact Name: Thomna Scott Probe: N4A Serial Number. 14/A
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(CPn YCPMt Before After Csltbrated in accordsnte wIth
t Calibration Callbratfoa RP-INSl-245 Rev 0

400K 400,000 405,044 405,044 Pulstr: 120935 Cal DM: 03/2t14

40K 40,000 40,178 40.178 D814: 2551 Cal Due: 10(7103

4K 4,00n 4,017 4,017 Psychron: SS46 Cal Due: 021111/M

400 400 401 401 EPPROM Vernon: 37122N21

0 U J E t~pt~i^Vi) , w ; ' (Volti etar~i (V DC ) *. K t p ~ 3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _'-

600 600 601 601 Temp: 22.1C

1,200 1,200 1,202 1.21X2 Pressure 739 w g

1,800 1,00 2,799 1,799 Humidity 56%

:~-(tL iU '-A Found :. .x j* f :

Tbotsbold T 100 10 * (9 to 11) vaVDC N/A 10.0 Geotroplim: SAT ACKIScroIl SAT

Thteshold T 500 S0 * (45 to 55) mVDC NIA 49.1 BAT14.5: SAT Volume: SAT

rIbmboldT-1000 100+(90to lio) MVDC N/A 97 Count: SAT AudioDivide: SAT

Wlnudo Wldth W-100 10d (9 to 11 ) MVDC N/A 10 AlaRms: SAT latnp: SAT

Display-to-Mv ratio: l00 to 10 tnV Overload Test: SAT

We Cat[i*y ttlhe izmnt n lz ed above wu3 cttvutald nd olpted pnorto shipmut Ad that U me &Uthe Mmxufivwan Pubiuhed opading wpdioa.
We lxtraiifythaz er Calinlon Mcuberent ne traceable to th Natioual Lnit of Sddsgda ad Tedelog. (We au not rrvonsatbc for dnag,
ihwae &ei sbhiment yew erio"i KstnAmar4

Lastnurent _

Callbrattd By: I Reviewed By: ,i_*s C445__ Date: -- a °5'

Calibnttion Date 09/04/3 Calibration Due; 03/0U04

ATTACHMENLLL.. T 2-
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ORIGINAL

Thil Ccrtiricak %i11 be accoinanied by' C~A~bi~don Charts or Rmdmgs where, anon~able

CALIBRATION
CERTIFJCATE

12GAt77

4s;\k CUSTI 'CUSTOMER UfFORKATION *. -EICTOR RMAnON -. ?A

Customer Name: Duratek Mnsuranent Servlcea ManufactUrn Ludium

Addres: 621 Gallaher Rd KIJnston. TN 37763 DetectorModel: 44-10

Contact Name: Thomas Scott Serial Number. 196022

Custocier Purchse Work Order Enal qgfon Method:
OrNumber: IVA Number 2003-00722 Source

I) Source NucUde: Cs,, Serial Number: 019454 Activity: Spa nominal J Certifcstioe Date: 14/A (Used for Plateau Only)

2) Source Nuclide: Cs'" Serial Numbert 049711 Actvity: Variable 1 Certlficatfon Date: 04/09/03

scalr Wofarmildon Precision Test msRiHr (SourccZ)

2350-1 #117566 Count 1 2.00

Due Date 01=2204 Count 2 2.00

Thteshold T-.10 (10mV) Couot 3 2.01

Cable LeAgth 5rL Average 2.00

MIA N/A Tolerauct *10% All counts within *10% of Average

N/A NlA PM&/Foil PAS

N/A N/A ' * *'/- i ',

1.ow Sample Activity (400uR/hr): | gh Srople Activity (2m br) Desd flDe (DP): Calibration Coujlmat (CC):
Uust" Source 2 =- 73,R96 Us Source 12-265,735 1.5nK3900E45 6.141193X+10

'' . . '! *zD ICCTOR DATA.) DOSI RATI PROBMS /

Detector Setup Report YIES / NO _D Ired Erposure__ Tolem a eAs Found I As ML

Barcode Report YES / NO 0.400 0360-0.440 .432 396

YErc YS I (O 0. o90LI .9" .951

High Valtag: 0oo00' 2 1.3-2.2 | 12 2.00
_____;CO TS~S~

**Detetors se up with a 2350-1 may be utsed with any 2350-1 prunded that the setup parramtrrx are scanned Ilto the
2350-1 priorto use with that specffic detectorbe
Calibrated with SfR. Cable

___ _____i"i: STAIEMENT OrFcmRTnhcATION~m
We Casti~y dimt the dsteor listodsabve was evetualacif propw cperaik pnivt I* bipnim sad that it wined afit heMmudafutsrspubhdshed opawztft
9pediciatism. Wetimbar certify tbx ow Ceribracioo Mewoosmants are traceable to the Netioruta lndiltu of Standards an~d Tccholog. (Wc "ao not ruspotaibla for
dmana~gc nusArudd*ringsbinpracmar u of ths ddmior~
Detector

Certdfied Bv: 6 ~ Reviewed B. ~ =Date: ./f :'g5:

Coegllfcation Date: 07=2/3 Certification Dar =722/04

ATTA CH MEM1N.17
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b-NLU t I5lL. I Y t'UWUN rtA1. Uj

-GRG1GNt
LUDLUM MODEL 44-10 HIGH VOLTAGE PLATEAU DATA SHEET

Serial Number. 196022
4,1O.V'>OF' ' - soRcE(10:'.cond u~*

705 34,836
7OG 36,264

707 37.529

708 37,718

709 38,471

710 38,124
711 37,737

712 36,616

713 N/A
714 NIA
715 NtA
71B N/A

Detector plateau performed using Cs137 #019464 5uCi nominal value button source
; DeWtor Pir meters for Peaking . ;. , .

Parameter Setting Comments
Threshold (10mV/100) 612 Peaked for Cs' 3 1 at

Window (On) 100 662keV
High Voltage 709
CPMlmRPHr 221,206

CPMIhmRHr convcrtlon perfomnned using CY137 049711 Certification Date: 04109103

'3E', - FWVHM values.forabd Nith'.Threshotd = 642 and Wndo6W-'40 -

FWHM = 680- 610 110.6%
662 x 100%

Detector peaked for Cs'17 using Ludlum peaking procedure and threshold setting of 612
and vvndow setting of 100 as requested by John Duskin. 2350-1 #1 17566 calibration due
01122104 used for peaking 44-10 detector.

ija#.1.Performed By:

Reviewed By:

vOa 1x9.

!2A ,l4=
-,,u t,- - -

// /- O-

Date:

ATTACHMENA- NT'
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Duratek

Duatek lnstrunxent Servicxs
62S GaUabsl Road
Kingtou, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331

CALIBRATION
CERTIFICATE

This Certificate will be accwmnanied bv Calibrition Chiwts or Readinps whare am~licable
_ _' ,, _UAJV~5 IIJU&A~L . . .

Cl 8-!;USTOMYR1NFORH~nN''1 t;- ;: B..':'~STRUMONT FO RM TON : i!

Custoter Name: Duratek Inc. - Insttuamet Services Facility Manufacturer. Ludlum

Address: 628 Gallaber Road, angston. Tr? 37763 Model: 235D-1 Serial Number: 126182

Contact Name: Thomas Scott Probe: NIA Serial Number. 1/A

Customcr Purchate Wnrk Order C0libratinn Method:
OrderNumber: NIA Number: 2003-00753 Elertronic and Source

; ;; ; N~lU~;I{TCA.BRATl'ON INFORMATIAON . .^INSTRMT~ENT -.iliV N NOM M

Calibration Standard Instrument Response
Itrmr n Value Com noentof

(CPM) (CPMa Before After Calibrated in accordance with
Calibration Calibration RP.INS-1-245 Rev C

400K 400.000 402,437 403,468 Pulser 120935 C Due:03/70t04

40K 40.000 40,248 40,302 D-8 14: 2551 Cal Duc- 10/07/03

4K 4,U00 4,026 4,030 Psychroo: 5546 Cal Duc. 02110/1

40n 40e 405 405 EPPROM Version: 37122N21

R.:HV.Cal alues ... DcsLired RV A. . Found. .* As Left
.: ZISOEV Entrvl (Voltmeter) (VDC) (VDC) _ ___

600 600 602 602 Temp: 20.7'C

1.200 1200 1202 1202 Pressure 741mmMg

1,800 1.s0 1798 1798 Humidity: 56%

. . .

Low End Thresbold 10 ± (9 to 11) mVDC NIA 10.6 Geotroplsr: SAT ACKJScroli: SAT

Midpolt Threshold 50 : (45 to 55) mVDC N/A 48.8 BAT>4.5: SAT Volume: SAT

Elig& End Threshold 100 i (90 to I fO) wnVDC NIA 97 Countz- SAT Audio Dindc: SAT

Window Width l0k(9to 21 )mVDC N/A 10 Alarms: SAT Lamp: SAT

Display-to-mV ratio: 100 to 10 mn' Overload Tust: SAT

~' .4. - ~ - "~* ~ *.-~'uAU~& N~u~'( ITX ICAI1ON!?I..~

We Cwtifytr thinso r1metl isted abovo was calbrued and inipalod ptctto shipment and that it met Ottthe Ntanufiaiuremspublished oasim epecifikstions
We "a3or certi&y that cur Calibration Measurementfs srctroccable to (he, Nlational In".tutooft~wdsinfi and Teohnolory. (We are not rnwpornible for dearnat
inourrud durinsg shipmnti or use ofthis b~sni)

_,(
I ll

.Calibrated Bv: lIZ4111L. IjReviewed By:K4§
2 1&!~I Date: 7- 3d- L3

. * .,

- .- .Cillbratitnt Datec- 07/30/03 I Calibration Due: 01/30/04

ATTAGHfAEN1T------
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Duratek- A/~7 fJf -g

C'e tGlGNAL . CALIBRATION
CERTIFICATE

Duratck Instment Scviees
628 Gallaher Road
Kingston, T14 37763
Phone: (865) 37648337
Fax: (865) 376-8331

This Certificate "il) be acLmpaiiied hi Calibrmticn Cb=-,s or Pendine:: vhere applicable
* . -. CUSTOMER INFORMATION DETECTOR INFORMATlON

Customer Name: Duratek Insttrumnt Servic Manufacturer. Ludlum

Address: 628 Gailsber Rd Kingstoo. TN37763 Detector Model: 44-10

Contact Name: Thomas Scott Serial Number: 196021

Customer Purchase Work Order Evaluation Method:
Order Number. N/A Number: 2003.00722 Source

___ DETECTOR EFFICECY/RESPONSE/PR.ECISIONUIFORMATION

1) Source Nuclide: Cis" Serial Number: 019454 Activity: SyCi Certification Date: N/A (Used for Plateau Only)

2) Source Nulide: Cal" Serial Number. 049711 Attivity: Variable Certification Due Date: 04/09103

*.... . ormo Precision Test mR/Hr (Source #2)

2350-1 #117566 Count I 1.99

Due Date 011221W Count 2 2.00

Threshold T-10 (10mV) Count 3 .01

Cable JAngtb 5ft Vcrrage 2.04)

N/A 141A Tolerance +10% All counts itbia 110% orAVgrnc

NIA N4IA PassI/alI pass

N/A N/A . .*. * S .,.

Low Sample Activity (400uR/br): |HJh ample Activity (2mnR/hr) Dead Time (DI): Calibration Constant (CC):
Using Source #2 - 74.731 UdnIg Source N2 = 265,512 1.57194J.OS 6.213047E+10

rr-,s flA~r-;rrCJ3]WINTS ' - DETECTOR DATA: DOSE RATE PROBES .S(0 18r) '*

Detector Setup Report YES / NO Desired Exposure Tolerance+ 10% As Found As Left

Barcode Report YES r IO 0.400 0.360-0.440 .417 ..402

VYltagc'iateau: YES I N4O I 0.90-oL0 .942 .937

pTkg Voltae: 1050V 2 1.8-12 2.07 2.00

COMMMNS
7ng wuth a 23.5-l mat bi w¶ed wift say 23150-1 priidted thzt %be vetup paramern are scaned into the

Z3S0-1 prior to usc wib that specific detector'
Calibrated with 5fL Cable
.WCoi_' - - '. -*: . - c.TArIMA kr!' dV ft"V tT3nr'I A !f

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

We C-MtifY that tht de~rsa listed above vras ervalatiaed for prope operation pgiortu shpmprnat endtbat it me all the MAnufasswei published opeatuing
1peifisti;Gu~. We (ushf eti.tthst ourCa-slb~utin M "~remous ore tactable to thecNitinotnstitut,ui of 5tand.&5s nd Tedmnolog. (We sr* tlt ropoolibte for
duiuaee itictmd &=nag shipmeat or use of this ddeaor)
Detector I certify that the above Informasto orrect

CertIffed By: 6 4 v ' IRec'.leed By:_ -A~ - Date- 2- r, e
Certlicstion Date: 0712203 Certincation Due: 01/I2A/4

A-T C M N - l
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SURVEY UNIT 14-1 RESULTS

Static

SR Cs-1 37 Measurement SURFACE
LOCATION NUMBER SAMPLE RESULTS Results Nal AREA2(FT)

NUMBER(pCi/g) Detector (gross AE F
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _c p m ) _ _ _ _ _ _

FP1 100 SX-CF-4280 3.2 ± 0.4 193 DETECTOR AREA

FP2 100 SX-CF-4282 5.3 ± 0.6 242 DETECTOR AREA

FP8 100 SX-CF-4283 25.3 ± 2.6 356 DETECTOR AR

,AP1 97 SX-CF-4273 13.3 ±1.5 342 0.75

API 94 SX-CF-4228 9.0 ±1.0 523 1.25

AP2 94 SX-CF-4281 12.1 ±1.3 360 0.25

AP2-3 102 SX-CF-4322 13.5 ±1.4 412 3.25

AP2-4 102 SX-CF4336 27±2.7 582 0.5

AP2-6 102 SX-CF-4323 66.7 ± 6.5 606 2.5

AP2-7 102 SX-CF-4325 22 2.2 437 2.5

AP-3 94 SX-CF-4229 4.6 0.45 410 0.25

AP-4 94 SX-CF-4244 2.3 0.3 256 0.25

AP-5 94 SX-CF-4245 10.6 ±1.1 341 0.25

FP-1 0 102 SX-CF-4331 2.4 ± 0.3 183 DETECTOR AR

FP-11 102 SX-CF-4332 1.3 ± 0.2 126 DETECTORAR

FP-12 102 SX-CF-4333 2.2 ± 0.3 152 DETECTOR A

FP-13 102 SX-CF-4334 2.4± 0.3 157 DETECTORAR

ATTACHMENT .-Z.



MicroShield v5.05 (5.05-00121)
GPU Nuclear

Page : 1
DOS File: SSGS14A.MS5
Run Date: February 22, 2005
Run Time: 2:51:20 PM
Duration : 00:00:20

File Ref.:
Date:

By:
Checked:

Case Title: SS14-1
Description: 1 Meter Above Survey Unit - SS14-1

Geometry: 13 - Rectangular VolumeY

Length
Width (
Height

x
# 1 102.54 cm

3 ft 4.4 in

ource Dimensions
2.54 cm

612.14 cm
1.2e+3 cm

1.0 in
20 ft 1.0 in
41 ftO.Oin

Dose Points
Y

624.84 cm
20 ft 6.0 in

z
306.07 cm
10 ft 0.5 in

z
Shield Name

Source
Air Gap

Shields
Dimension

1.94e+06 cm3
Material

Concrete
Air

Densitv
2.35
0.00122

Nuclide
Ba-1 37m
Cs-137

Source Input
Grouping Method : Actual Photon Energies
curies becquerels uCilcm3

5.6587e-005 2.0937e+006 2.9123e-005
5.9817e-005 2.2132e+006 3.0785e-005

Bq/cm3

1.0775e+000
1.1390e+000

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction .
Z Direction

40
40
40

Enenmy
MeV

0.0318
0.0322
0.0364
0.6616

Activitv
photons/sec

4.335e+04
7.997e+04
2.91 Oe+04
1.884e+06

Fluence Rate
MeV/cm 2/sec
No Buildup
1.111e-04
2.139e-04
1.1 97e-04
7.525e-01

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

1.360e-04
2.636e-04
1.584e-04
1.090e+00

Exposure Rate
mR/hr

No Buildup
9.253e-07
1.721 e-06
6.801e-07
1.459e-03

Exposure Rate
mR/hr

With Buildup
1.133e-06
2.121e-06
9.000e-07
2.113e-03

ATTACHMENT 6 -. S



stage : z
DOS File: SSGS14A.MS5
Run Date: February 22, 2005
Run Time: 2:51:20 PM
Duration : 00:00:20

Energy
MeV

TOTALS:

Activity
photons/sec

2.036e+06

Fluence Rate
MeV/cm2/sec

No Buildup
7.529e-01

Fluence Rate
MeV/cm2 /sec
With Buildup
1.091 e+00

Exposure Rate
mR/hr

No Buildup
1.462e-03

Exposure Rate
mR/hr

With Buildup
2.117e-03

ATTACHMENT - &.



MicroShield v5.05 (5.05-00121)
GPU Nuclear

Page : 1
DOS File: FLOOR.MS5
Run Date: February 22, 2005
Run Time: 3:52:19 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: Concrete Model
Description: 1" Thick of Concrete Slab @ 2.35E-06 uCi/cc

Geometry: 8 - Cylinder Volume - End Shields

Height
Radius

Source Dimensions
2.54 cm

71.628 cm

#1
x

0 cm
0.0 in

Dose Points
Y

7.62 cm
3.0 in

1.0 in
2 ft 4.2 in

z
0cm

0.0 in

Shield Name
Source
Air Gap

Shields
Dimension
2498.32 in3

Material
Concrete

Air

Density
2.35
0.00122

Nuclide
Ba-1 37m
Cs-1 37

Grouping
curies

9.1014e-008
9.6209e-008

Source Input
Method : Actual Photon Energies

becquerels uCi/cm3

3.3675e+003 2.2231e-006
3.5597e+003 2.3500e-006

Bq/cm3

8.2255e-002
8.6950e-002

Buildup
The material reference is : Source

Integration Parameters
Radial
Circumferential
Y Direction (axial)

40
40
40

Enermv
MeV

0.0318
0.0322
0.0364
0.6616

TOTALS:

Activity
photons/sec

6.972e+01
1.286e+02
4.681 e+01
3.030e+03

3.275e+03

Fluence Rate
MeV/cm2/sec

No Buildup
1.085e-05
2.088e-05
1.159e-05
7.726e-02

7.730e-02

Results
Fluence Rate
MeV/cm2/sec
With Buildup

1.315e-05
2.544e-05
1.514e-05
1.203e-01

1.203e-01

Exposure Rate
mR/hr

No Buildup
9.041 e-08
1.680e-07
6.582e-08
1.498e-04

1.501 e-04

Exposure Rate
mR/hr

With Buildup
1.095e-07
2.048e-07
8.602e-08
2.331 e-04

2.335e-04

ATTACHMR1T-'1--



I z- to ~41M~ IAF INTERPOLATOR - BUILDING SURFACE
C040

;a f Area Factm For Structural Surfaces A Areafactorvs Aa (ml2l
Square Meters

NFIMuerk 36 25 16 9 4 12
9 ~Y. 00M96s-09X

2 
* 39035x'-

5
.9701x. 3 9833I AM-241 1 1.5 2.3 4-1 9.2 3682 R'- 0 99 10.1

2C.14 1 1.4 22 4 89 35.9 10
3 co.o 1 1.2 1.5 2 3.4 10.1
4 CS 137 1 1.2 1.5 2.2 3.7 11.2 1
5 Eu152 1 1.2 1.5 Z1 3.5 10.7 .
6 H- I 1.4 Z2 4 89 35.8
7 Nr43 1 1.4 2.2 4 9 35.3 a
8 Pu-23e 1 1.4 23 4 9.1 36.9 ,e /
9 Pta23I 1 1.4 2.2 4 9 35.4

10 PuI241 1 1.4 Z2 4 9 34.8 4 . . 3
it s.-0 I 1.4 22 3.9 88 34.7

NOTE: Used whre UCGL It In dprrlOO cm2 2

sL ^ 1 _1.2s1 l 4 t-.5 Mp* 4 Z.b3A .^1O.1L z.;

38 25 1e a 4
AREA (m'2)

1 1 L10.10

A- | FALSE 10.1 10.1 1.00

|i Site Report
Analysis Based on MARSSIM Eauation 8-2

EMC CALCULATOR
Units j OtipvWioo cmA2 aq /1oo00m^2

Survey Unit Mean GA
| 27epnV100cm^2 DCGLwI 424jejiwMA2

Reference Bkond Mean AF m^2 EMC

25JepnV100cm2 SurveyUnttAF 1 108|. PASS

SUMean 35.vcpnVloocm^2 AF-I 10.11 0.2|- PASS

AP-1 961.5 nepmlOocmZ2 AF-21 10.1| 0.21 PASS.

AP-2 636.5 nepnV1Ocm^2 AF.3 . PASS.

AP-3 |nepVm100 cm^2

Unity Fraction 049 Equatlon 8.2, MARSSIW . PASS .

NOTE: Rutrd~ Inotit VS!"$ In RFn

LOCATION
Cening of Discharge Turwel at - 120' near turn to river.
Survey Unit (SS4) - 108 m^2
SS4-01 IA Is Subset of SS4 and Is -4.4 m^2
EMC I & 2 are ' 1m^2 each, reskding In 554-011A.

ATTACH.MENT 6 I



Williamsburg Concrete Background Measurements
37122N21 Instrument 95348 RLM6220 Time Detector Counts Count Time (sec) Mode Designator FSS-001 BHB

---- -- ----
U tK(GNU
1 Source Check
2 BKGND
14 Source Check

1/412U{ 8:52 1
1/4/2002 9:07 1
1/4/2002 10:05 2
1/4/2002 10:39 2

7.26L+U;3
1.79E+05
4.40E1+01
1.51 E+05

1 800
60

1800
60

SCL Inital Background P
SCL Source p
SCL Inital Background a Concrete CtconmJ =, 5.56E+O1
SCL Source a Shielded Unshielded

15 CON AlS 1/4/2002 13:00 1 2.78E+02 60 SCL Shielded
16 CON A1U 1/4/2002 13:02 1 3.88E+02 60 SCL Unshielded
17 CON A2S 1/4/2002 13:20 1 2.39E+02 60 SCL Shielded
18 CON A2U 1/4/2002 13:21 1 2.22E+02 60 SCL Unshielded
19 CON A3S 1/4/2002 13:28 1 2.39E+02 60 SCL Shielded
20 CON A3U 1/412002 13:30 1 2.62E+02 60 SCL Unshielded
21 CON A4S 1/4/2002 13:36 1 2.45E+02 60 SCL Shielded
22 CON A4U 1/4/2002 13:38 1 2.71E+02 60 SCL Unshielded B
23 CON A5S 1/4/2002 13:58 1 2.OOE+02 60 SCL Shielded
24 CON A5U 1/412002 14:00 1 2.82E+02 60 SCL Unshielded B
25 CON A6S 1/4/2002 14:03 1 1.84E+02 60 SCL Shielded
26 CON A6U 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
28 CON A7U 1/4/2002 14:10 1 3.15E+02 60 SCL Unshielded B
29 CON A8S 1/4/2002 14:19 1 2.34E+02 60 SCL Shielded
30 CON A8S 1/4/2002 14:22 1 2.31E+02 60 SCL Shielded
31 CON A8U 114/2002 14:24 1 2.88E+02 60 SCL Unshielded B
32 CON A9S 1/4/2002 14:31 1 2.65E+02 60 SCL Shielded
33 CON A9U 1/412002 14:33 1 2.89E+02 60 SCL Unshielded B9
34 CON A10S 1/412002 14:42 1 2.46E+02 60 SCL Shielded
35 CON A1OU 1/4/2002 14:43 1 3.16E+02 60 SCL Unshielded B
36 CON A11S 1/4/2002 15:10 1 1.95E+02 60 SCL Shielded
37 CONA11U 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
39 CON A12U 1/4/2002 15:14 1 2.84E+02 60 SCL Unshielded B
40 CON A13S 1/4/2002 15:23 1 1.74E+02 60 SCL Shielded
41 CON A13U 1/412002 15:24 1 2.94E+02 60 SCL Unshielded B
42 CON A14S 1/4/2002 15:25 1 1.96E+02 60 SCL Shielded
43 CON A14U 1/4/2002 15:26 1 3.33E+02 60 SCL Unshielded _
44 CON A15S 1/4/2002 15:28 1 2.16E+02 60 SCL Shielded
45 CON A15U 1/4/2002 15:29 1 3.45E+02 60 SCL Unshielded -B
46 CON A16S 1/4/2002 15:30 1 1.83E+02 60 SCL Shielded B
47 CON A16U 1/412002 15:31 1 3.13E+02 60 SCL Unshielded B
48 CON A17S 1/412002 15:33 1 1.82E+02 60 SCL Shielded
49 CON A17U 1/4/2002 15:34 1 3.22E+02 60 SCL Unshielded B
50 CON A18S 1/412002 15:35 1 1.84E+02 60 SCL Shielded
51 CON A18U 1/4/2002 15:36 1 3.24E+02 60 SCL Unshielded -B
52 CON A19S 1/4/2002 15:37 1 1.91 E+02 60 SCL Shielded B
53 CON A19U 1/412002 15:39 1 3.07E+02 60 SCL Unshielded B
54 CON A20S 1/4/2002 15:40 1 1.94E+02 60 SCL Shielded
55 CON A20U 1/4/2002 15:41 1 3.33E+02 60 SCL Unshielded B
56 CON A21S 1/4/2002 15:57 1 2.23E+02 60 SCL Shielded
57 CON A21U 1/4/2002 15:58 1 2.92E+02 60 SCL Unshielded ON
58 CON A22S 1/4/2002 15:59 1 1.72E+02 60 SCL Shielded
59 CON A22U 1/4/2002 16:00 1 2.80E+02 60 SCL Unshielded B
60 CON A23S 1/412002 16:01 1 1.94E+02 60 SCL Shielded
61 CON A23U 1/4/2002 16:02 1 3.29E+02 60 SCL Unshielded B7
62 CON A24S 1/412002 16:04 - 1 1.87E+02 60 SCL Shielded B
63 CON A24U 1/4/2002 16:05 1 3.48E+02 60 SCL Unshielded
64 CON A25S 1/4/2002 16:06 1 2.07E+02 60 SCL Shielded
65 CON A25U 1/4/2002 16:07 1 3.72E+02 60 SCL Unshielded B
66 CON A26S 1/412002 16:09 1 2.09E+02 60 SCL Shielded
67 CON A26U 1/4/2002 16:10 1 3.26E+02 60 SCL Unshielded B
68 CON A27S 1/4/2002 16:11 1 2.07E+02 60 SCL Shielded
69 CON A27U 1/4/2002 16:12 1 3.30E+02 60 SCL Unshielded B
70 CON A28S 1/4/2002 16:14 1 2.30E+02 60 SCL Shielded 1
71 CON A28U 1/412002 16:15 1 3.06E+02 60 SCL Unshielded 13
72 CON A29S 1/4/2002 16:20 1 2.13E+02 60 SCL Shielded
73 CON A29U 1/412002 16:21 1 2.58E+02 60 SCL Unshielded _
74 CON A30S 1/4/2002 16:24 1 2.33E+02 60 SCL Shielded
75 CON A30U 1/4/2002 16:25 1 2.89E+02 60 SCL Unshielded B
76 CON A31S 1/4/2002 16:28 1 1.84E+02 60 SCL Shielded
77 CON A31U 1/412002 16:29 1 2.63E+02 60 SCL Unshielded B
- Source Check 1/4/2002 17:27 1 1.70E+05 60 SCL - B

2.78E+02
4. A3.32E+02
.4.

2.39E=+02
1.66E602

2.39E+02
2.06E+02

2.45E+02
2.151+02

2.00E+02
-4.

2.26E 02-4
1.84E+02

4. -l
2.54E+02

1.98E+02
2.59E+02

2.34E+02
2.31 E+02
------- 4.

2.32E+02
4- --

2.65E+02
4w - l -

2.33E+02l.
2.46E+02

4.
2.60E+02

1.95E+02
2.38E+02

2.21 E+02
2.28E+02

1.74E+02
2.38E+02

1.96E+02
2.77E+02

2.16E+02
2.89E+02

1.83E+02
2.57E+02

1.82E+02
2.66E+02

1.84E+02
I 2.68E+02

1.91 E+02
2.51 E+02

1.94E+02
2.77E+02

2.23E+02
2.36E+02

1.72E+02 I
2.24E+02

1.94E+02
2.73E+02

1.87E+02
2.92E+02

2.07E+02
3.16E+02

2.09E+02
2.70E+02

2.07E+02
2.74E+02

2.30E+02
2.50E+02

2.13E+02
2.02E+02

2.33E+02
2.33E+02

1.84E+02
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Minimum =
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Mean =
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Appendix F

DCGL Calculation Logic



DCGL Calculation Logic-SSGS Footprint

Survey Unit: Saxton Steam Generating Station (SSGS) Footprint

11. Description: The purpose of this calculation is to determine a representative isotopic mix for the
SSGS Footprint from available sample analyses. The effective surface area and volumetric
DCGLWs are then determined from the mean percent of applicable samples.

Ill. 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: Data Listing - This table, which has been extracted from a larger database,
provides a list of the most representative SSGS Footprint sample analyses. Results are
from scoping, characterization, and pre/post remediation surveys. The samples consist
of various sediments and concrete cores that were 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 MDAs are noted in
the gray shaded fields.

Table 2: Decayed Usting - This table provides the best overall representation of data
selected and decayed from Table 1. In Table 1 half-life values (days) are listed above
each respective nuclide column. Samples are decayed to the date noted above Table I
(e.g. January 15, 2004). Positive results are denoted in a yellow background field while
MDA values are in a gray background.

Table 3: Decayed Listing of Positive Nuclides & MDAs Removed- This table provides the
decayed values of positive nuclides selected in Table 2. In addition MDA values have
been removed from this table.

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 the surface gross activity DCGLW per
MARSSIM equation 4-4. See Table 6. Note that the Am-241 mean percent values were
averaged using only samples I & 9. In addition, the mean percent value calculated from
sample 9 for Co-60 and Pu-239 were not averaged throughout the spreadsheet, since
this sample was the only one where these respective nuclides were positive. This results
in higher mean percent of total values in the mix, which are conservative.

Table 5: Ratio to Cs-1 37 for Positive Nuclides - This table provides the calculation
methodology for determining the surrogate ratio to Cs-1 37 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 DCGLW per MARSSIM equation 1-14. See
Table 7. Note that the Am-241 ratios were averaged using only samples 1 & 9. In
addition, the ratio values calculated from sample 9 for Co-60 and Pu-239 were not
averaged throughout the spreadsheet, since this sample was the only one where the
respective nuclides were positive. 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-1 37 (dpm/1 00 cmA2) - This table provides the
surface gross activity DCGLW calculation results from data derived from Table 4.

I



Table 7: Effective DCGL Calculator for Cs-I 37 (in pC/g) - This table provides the
surrogate volumetric modified Cs-137 DCGLW calculation results from data derived from
Table 5.

IV. Summary - Since the SSGS Footprint is a concrete structure the release limit is primarily
based on the surface area DCGLw. However, some SSGS Footprint concrete surfaces have
volumetric contamination. Therefore, a volumetric DCGLW is also determined. Using the
above data selection logic tables the calculated gross activity DCGLw for surface area is
13,615 dpm/100 cm2. The Cs-1 37 volumetric DCGLw is 6.56 pCi/g. These values would be
reduced by 25% as part of SNEC's requirement to apply an administrative limit as discussed
in the License Termination Plan (LTP).

2



TABLE 1 -Data Lisfing (pCag)
Decay Date

I January 152004
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TABLE 3 - Decayed Listing of Positive Nuclides & MDAs Removed {pClg)

i-Lj
1-1-

51.-3 Sr.9O Co-SO Cs-137 Akm.241 Pu-238 PU-230 Pu-24i C.14 50463 Eu.152 TGtMI (pCiI5)
I_ __ _ _ _ _ _ _ _ jKE.0 0 8.5E.02 _ _ __ _ _ __ _ __ _ _ __ _ _ __ _ __78.12

_ _ a _ _ _ I _ _ _ _ _ _ I I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .2
3 SXCf 1210

SXCF3S3I
SXCf 4323
5XCF4325
SXCF4330
SXCF4336
SXCF828

4.0tE+01 40.05

e
s

sigma
Meam % of Total=

TABLE 4 - Mean Percent of Total for Positive Nuclides

_9EC Sam e NIo Locatlonmegcrlc on Co40 Cs-137 Am.241 Pu-239 Total

1 SXI0GWO0321 Ssdm. tPami.S003East zr Av125 .woai#i _ 99.89% 01% 100.00%
2 SXIOS10531i Tw0SSF CoF*imThskAre.AW.432 1o100m% 100.00%
3 SXCF1210 3S6S CoaStmn uo Ofamkl 00 lOO.O 100.00%
4 SXCF3S31 Cofowetio-3R46 100.S 100.00%
S SXCf4323 l 913f 4- AP2 1 .00% 100.00%

6 SXCF4326 1303 Ai4V =t 1 100.00%

7 SXCF4330 1393 so A 100.00% 100.00%
I XF3050F S41A-4100.00% I I100.00%

_ SXCF828 . kastJ:Dki 023% 99.70% 0.05% 0.02% 100.00%
Me 2.27E-03 1.OOE.00 7.92E-04 2.33E.04 1.00

Slogm 0.001 0.0005
Meanof Total 0.23% 99.67% 0.08% 0.02% 100.00%

TABLE 6 - Ratio to Cs-137 for Positive Nuclides
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Table 6

Effective DCGL Calculator for Cs-137 (dpmIlOO cmA2) I �tikAMIiIf*I�if�Ti�1
jEffective DCGL Calculator for Cs-137 (dpml100 cm^2)

s -fI .. .1 -- a ,-- jV, - ,- 1..~ ., ws . *,_ -za s.. __ S.wi - .] - i-,Y --- :

SAMPLE 1IO(gs GAr

rnremly TEDE Limit
''1-

13615 Idp i 10211 jdpml10 cm^2

13571 Tdpm1iDOcmA2 10178 'dpm1 DOcmA2

... -

. .

|S SG SAREA
.

'-SNEC!AU4 75%

Individual
Limits

1, - 14nn -A21s
Beta dpml100

-- A-J

Sample Input
tnritn .#ri If~ O: nt T-ntI

Allowed
! dnm4ftn -Am

Alpha dpml100
r-A-.I-atn- mrom6iucr~

1 Am.241 7.92E.04 0.079% 27 10.75 9.95 ::::B.1i6 10.75 Am.241

2 C.14 0.000% 3,700,000 0.00 0.00 0.00 . A C.14
3 CO.60 2.27E-03 0.226% 7,100 30.81 0.11 30.81 -A Co-60
4 C-1371$ - 100;PEOOMM, 91-1799;'672% AI428,OOO S13570,59t. n .i i2.1201 11, 3570O;6N Ml137W*11 44iS
5 Eu.152 0.000% 13,000 0 00 0 00 0.00 Eu-152
6 H.3 0.000% 120,000,000 0.00 0.00 Hot Detectable WA. H-3
7 111.63 0.000% 1,800,000 0.00 0.00 Hot Detectable "'.A ili-63
8 Pu.238 0.000% 30 0.00 0.00 ::::::a::::00 .238
9 Pu.239 2.33E.04 0.023% 28 3.16 2 82 itl: 3.16 Pu.239

10 Pu.241 0.000% 880 0.00 0 00 Hlot Detectable .:Pu-241
II Sr-90 0.000% 8,700 0.00 0 00 0.00 : i :tA Sr.90

100.000% 13615 25.0 13601 14
MaxImum

. PermissIble
I__ I .__ dpml100 cm^2 . _ !

5



Table 7

I I W SNE=-Ai.4tl 75% Iq;AA b #,6
Effective DCGL Calculator for Cs-137 (In pCUg) I 6.58 Ipc

I . I I I I
SAMPLE NUMBER(s)l SSGS AREA

15.24% 25.0 mremlyTIEDE Limit I 6.56 |PC

0.35# mrem~y Drink ngtWater zDW/}Lll it | R Check foir 25 rrem/y

(pCifg, uCI, . 25 mreimWy TEDE A .Allowed pCi-g for Value Checked from
Isotope of Total, etc.) % of Total Limits (pCi'1g) 25 mremy TEDE Column A or B

i CA14241 0.001 O 079N 92 0 01 0 00

3 Co.60 0.0023 0 226% 3.5 0 01 AX8 01
4 CS.137 1.0000 99 671% 6.6 6 56 -

I EU 152 O 000% 10.1 0 00 0 00
I H3 O 000% 132 0 00 0. 00

7 W063 O 000 1 747 1 000 0 00
a PU.238 O 000°11, 1.8 0.00 $X0.00
I PU 239 0.0002 O 023% 1.6 0 f 00 0. 00

1 IPU.241 O 000% 86 a 1; 00 0. 00
i1 Sr 90 0 000°k 1.2 _0 00 0 00

1 .0OE+00 100.000 % 6.58 . 284.22 6.58

Maximum Permissible Maximum
;pCig Permissible pCig

(25 mremly) (4 mremry)

Ittim
=1
:119

M

'a

;1 4.94 jpC{19 I

,T4.92 1PCU 1 1

|Thix Sample
|mrem,ffy TEDE Irw;D E,

I o oo l 0a'&w.Am 241
a 000 |& |C-14|

1 002 IO CO.60I

13 79 CON 352

I 0 co Hi-l63 |
a °0 °°l, Pu.238

I °0 °°u-~u2391
0 00 |O Pu 241|

I co °° , i Sr.90 I
i 3.810 7 0.014 | |

| To Use This Informnation,|
Sample Input Units M1ust Be In

IPC119 nO2 X Of TObid,
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Appendix G

Assessment of Trench and Sumps



ORIGINAL
SNEC CALCULATION COVER SHEET

CALCULATION DESCRIPTION
Calculation Number Revision Number Effective Date Page Number

E900-04-003 0 S/1 /O/ I of (GP

Subject

Assessment of E900-03-025, Rev 0 - SSGS Trench & Sump Area

Question 1 - Is this calculation defined as "in QA Scope"? Refer to definition 3.5. Yes 0D No a]

Question 2 - Is this calculation defined as a Design Calculation'? Refer to definitions 3.2 and 3.3. Yes 0 No I
Question 3 - Does the calculation have the potential to affect an SSC as described in the USAR? Yes ED No 0E
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 Originators Immediate supervisor should not review the
calculation as the Technical Reviewer. If a 'YES' answer is obtained for Question 3, SNEC Management approval is required to implement the
calculation. Calculations that do not have the potential to affect SSCs may be implemented by the TR.

DESCRIPTION OF REVISION

APPROVAL SIGNATURES :

Calculation Originator B. Broseyl Hi Date 9/I /

Technical Reviewer P. Donnachiel Dat

Additional Review A. Paynterl i Date I$
Additional Review Date

SNEC Management Approval Date



<by SNEC CALCULATION SHEET
Calculation Number Revision Number Page Number

E900-04-003 0 Page 2 of 10
Subject

Assessment of E900-03-025, Rev 0 - SSGS Trench & Sump Area

1.0 PURPOSE

1.1 The purpose of this calculation is to review and update a previous survey design developed
for segments of the SSGS 790' El floor area called the "Trench" area. This area includes
four (4) connecting sumps (the NE, SE, NW & SW sumps) (see Reference 3.1). The reason
for this update is that new surface and volumetric DCGLw values have now been reviewed
and are concurred for use by US NRC. The reviewed DCGLw values are lower than
previous values used, which necessitates this assessment.

DCGLw Comparison Values

FSS Calculation No. Original Surface DCGLw (dpmI100 cm2) Original Volumetric DCGLw (pCUg)

E900-03-025, Rev 0 GA = 17,498 (13,124 A.L) 6.57 (4.94 A.L) for Cs-137

FSS Calculation No. Updated Surface DCGLw (dpmI100 cm2) Updated Volumetric DCGLw (pCI/g)

E900-04-003, Rev 0 GA = 6,475 (4,857 A.L.) 5.25 (3.93 A.L) for Cs-I 37

1.2 As a result of this assessment an additional survey design activity is assigned to augment
the previous survey design developed in Reference 3.1.

2.0 SUMMARY OF RESULTS

2.1 A review of the data collected during the original FSS survey of the SSGS Trench and
Sump areas under SR-095 (Reference 3.2 - Attachment 1-1 to 1-3), indicates that all 52
randomly placed static survey points showed no net surface activity concentrations above
the previously defined surface DCGLw limit. In addition, the net values reported per 100
cm are below the revised surface DCGLw value. See data below.

Data from SR-095

Static Points Mean of Unshielded Values (cpm) Sigma (cpm) Maximum (cpm)

1 to 52 260.2 34.5 338

The initial estimated general area background for this area was 298 cpm (see Reference 3.1).

The original mix was thought to be 99.8 % Cs-1 37 and therefore only a Cs-1 37 counting
efficiency was considered applicable. The current and final mix assessment indicates that
the radionuclide concentration is -91.8% Cs-137. Carbon-14 is 6 % and Ni-63 is 1 % of the
current mix. Both of these radionuclides have very low energy beta radiations and therefore
are not considered contributors to the total counting efficiency. The remaining beta emitting
radionuclides contribute about 1% of detectable beta radiations. For purposes of this
assessment this small additional contribution will be ignored.

2.2 The detection efficiency for this area was originally corrected by a efficiency loss factor
based on a surface roughness assessment of the concrete material in this area. For
comparison, detection efficiency correction factors for the previous survey design and the
current assessment are provided below.



SNEC CALCULATION SHEET
Calculation Number Revision Number Page Number

E90004)003 0 Page 3 of_/°
Subject

Assessment of E900-03-025, Rev 0 - SSGS Trench & Sump Area

Detection Efficiency Data

FSS Calculation No. El CS % Cs-1 37 Efficiency Loss Factor countsidisintegration

E900-03-025, Rev 0 0.478 0.5 0.996 0.25 0.0595

FSS Calculation No. Ei Es % Cs-137 Efficiency Loss Factor counts/disintegration

E900-04-003, RevO 0.478 0.5 0.917 0.25 0.0548

2.3 The overall counting efficiency for this assessment has been reduced by the use of the
latest mix as shown below.

1-(0.0548/0.0595) = 0.079 x 100% resulting in an -8% loss in detection efficienciY from
the previous survey design

2.4 These new parameters were incorporated into the Compass computer program to assess
the consequences of this overall efficiency loss (Reference 3.3). A re-assessment of the
MDCscan and action levels are also performed. The results are summarized below (see
Attachment 2-1 to 2-5):

Previous MDCstatic Previous MDCscan Action Level Assigned During Phase I
(dpmI100 cm2"r (dPm100 cm2)* Previous Minimum No. of Static Points Scanning (ncpm)

1,101 2,175 8* 500
Revised MDCstatic Revised MDCscan New Action Level Needed During Phase 1

dpml100 cm2)*, (dpm/100 cm) Revised Minimum No. of Static Points Scanning (ncpm)

1,322 2,610 13 200
'Actual number assigned was 52.

As calculated by the Compass computer program assuming a corrected background value of 298 cpm as reported in Reference 3.1.

2.5 Gas Flow Proportional Counter (GFPC) Measurements
As a result of this assessment, GFPC scanning must be re-done using a reduced action
level (alarm set-point). The following information should be used to develop a survey
request in order to complete the necessary survey work for this area:

2.5.1 These areas are Class 1 survey areas that collectively represent one (1) survey unit
(SS14-6). All of these areas are shown on Attachment 3-1 and 3 -2.

2.5.2 The total physical area for this survey unit is -100 square meters. The exact
amount of area represented by these locations is approximated since the Trench
area is an irregular surface cut into the existing SSGS 790' El. floor area to allow
removal of facility piping. This survey unit is divided into 9 Trench sections and 4
Sumps as depicted in Attachment 3-1 and 3-2.

2.5.3 A gas flow proportional counter (GFPC) shall be used in the beta detection mode for
this survey work (Ludlum 2350-1 with a 43-68B probe).

2.5.4 No static measurements are necessary for this survey design.
2.5.5 A scan speed of 2.2 cmlsec is required. Scan coverage is set at 100% of the

available surface area. Areas that cannot be accessed with the GFPC were
previously scanned using a Nal detector lAW Reference 3.1.
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SNEC CALCULATION SHEET
Calculation Number Revision Number Page Number
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2.5.6 This survey design requires the detector be in contact with the surface during all
measurement phases except in areas where this is not physically possible (gouges,
cavities, etc.).

2.5.7 The revised administrative limit surface DCGLw is 4,857 d m/100 cn9 or 306 cn
above background for a static measurement (from Compass output - see
Attachment 2-1 to 2-5).

2.5.8 The action level during first phase scanning is 200 cpm above background. If this
level is reached, the surveyor should stop and perform a count of at least 1/2
minute duration to identify the actual count rate from the elevated location.

2.5.9 Areas greater than the DCGLw (306 ncpm) must be identified, documented, marked,
and bounded to include an area estimate.

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

2.5.10 Other instruments of the type specified in 2.5.3 above may be used during the FSS
but they must demonstrate an efficiency at or above the value listed in Attachment
4-1 (23.9%).

2.6 Nal Scanning Measurements

2.2.1 From Reference 3.2, the results of all Nal scanning of SS14-6 indicated less than
the action level (Ž 300 gross cpm). Therefore, no additional Nal scan work is
necessary.

2.7 Sampling

2.3.1 Sample any location that is above the action level cited is Section 2.5.8. The action
level for GFPC work is 200 ncom. A 4" long core bore sample is preferred so that
the depth of penetration can be identified. However, when a core bore cannot be
taken because of the quality of the concrete, or because of limited access in an
area, sampling should remove the first I- of concrete and yield a volume of at least
200 cc to ensure an adequate counting MDA for Cs-1 37.

2.3.2 The updated volumetric DCGLw for concrete is calculated to be 5.25 pCi/a and the
administrative limit is 3.93 PCi/ for Cs-137 as a surrogate (see Attachment 5-6).

3.0 REFERENCES

3.1 SNEC Calculation No. E900-03-025, USSGS Area Trench & Sump Survey Design", Rev 0,
10--03.

3.2 SNEC Survey Request No. SR-0095, "SSGS Footprint 790' - Concrete Sumps and
Trenches".

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

3.4 GPU Nuclear, SNEC Facility, SSGS Footprint, Drawing, SNECRM-041_SIRO.
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3.5 ISO 7503-1, Evaluation of Surface Contamination, Part 1: Beta-emitters (maximum beta
energy greater than 0.15 MeV) and alpha-emitters, 1988.

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

3.7 Plan SNEC Facility License Termination Plan.
3.8 SNEC Calculation No. E900-03-012, Effective DCGL Worksheet Verification.
3.9 SNEC procedure E900-IMP-4520.06, "Survey Unit Inspection in Support of FSS Design".
3.10 MicroShield, Computer Radiation Shielding Code, Version 5.05-00121, Grove Engineering.

3.11 SNEC procedure E900-IMP-4520.04, "Survey Methodology to Support SNEC License
Termination".

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

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

4.0 ASSUMPTIONS AND BASIC DATA
4.1 The drawing used to determine the physical extent of these areas is listed as Reference 3.4

and can be seen in Attachment 3-1 to 3-2.

4.2 This assessment and resulting survey design adjustment uses an effective surface gross
activity DCGLw and volumetric Cs-137 surrogate DCGLw values developed for and
reported in Attachment 5-1 to 5-6.

4.2.1 Cs-137 accounts for the majority of the total activity in the current sample mix.

* The current SNEC modified sample is 91.7% Cs-137.
Cs-137 provides the only reasonably detectable radionuclide in this mix. Cs-137's detection
efficiency has been checked by SNEC personnel using ISO standard 7503-1 methodology
(Reference 3.5). The SNEC facility uses only the lowest reported efficiency for any of the
instruments available for the survey work as input to the survey design process. Attachment
5-1 indicates an instrument efficiency of 0.478. The ISO value of 0.5 is used as the
source efficiency. The instrument S/N used to determine this value is 126218 and the
probe S/N is 95080 (as an example of an efficiency only).

Other instruments may be used during the FSS but they must demonstrate an
efficiency at or above 0.478 for the instrument efficiency.

4.3 The current version of Compass (version 1.0) does not perform correctly when using the
gross activity option for multiple radionuclides. Therefore, an alternative was implemented
for this survey design. This alternative involves several small changes that will not
negatively impact the survey design process. These changes are:

4.3.1 For this survey design, the effective efficiency will be calculated using the following:

* = 0.478 x [any surface condition correction factor that impacts efficiency e.g.,
the impact from an increase in the average distance between the detector and
source caused by a rough surface (uneven source area)].
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Es= [0.5 (ISO for Cs-137 energy betas)] x [the fraction of Cs-137 in the source
area, which would be 1 for the Cs-137 calibration source or 0.917 for Cs-137 in
the SSGS footprint]

4.3.2 A radionuclide was created in the library of Compass called "Gross Activity". This
radionuclide has the same nuclear parameters as Cs-137 (half-life, decay time, etc.).
The effect will be (when called up) that uGross Activity" will replace Cs-137 on the
print-out from the Compass program (administrative impact only).

4.3.3 Only "Gross Activity" will be used in the Compass program for this survey design.
However, the Area Factors (AF) input to Compass will be for Co-60, which is the
more conservative of all SNEC AF values for radionuclides present in the mix. Note
that Co-60 AF values are very close to Cs-137 AF values. There is no significant
impact from using Co-60 area factors.

4.3.4 A detector stand-off distance of 2 /2" was assumed to compensate for rough
surfaces in the Trench area. This factor corrects the overall efficiency by a factor of
0.25 (see Reference 3.1)

4.4 The GFPC detectors physical probe area is 126 cm2, and the instrument is calibrated to the
same source area for Cs-137. The gross activity DCGLw is taken to be 4,857 dpm/100 cm2

x (126 cm2 physical probe area/100 cm2) = 6,120 x (0.917 disintegration of Cs-137/
disintegration in mix) x ej (0.478) x £5 (0.5) x 0.25 (distance factor) which yields -335 net
cpm above background (Compass calculates 306 ncpm as the gross beta DCGLw). The
0.055 count per disintegration counting efficiency considers only the Cs-137 contaminant
present in the sample material matrix, and is calculated by: £s (0.478) x c£ (0.5) x 0.917
disintegration of Cs-137/disintegration in mix x 0.25 (efficiency loss factor due to distance
from surface) = 0.055 cts/gamma.

4.5 Surface defects (gouges, cracks, etc.), are present in this survey unit, but a portion of the
surface area in this survey unit is relatively smooth. Thus the mean concentration of the
source term for the entire survey unit will be somewhat overestimated by using a constant
of 0.25 as a distance correction factor.

4.6 Inaccessible areas, i.e., areas where a 43-68 beta probe could not be used, were originally
gamma scanned using a 2" x 2" Nal detector. The detector was set-up and calibrated using
a Cs-137 window setting equivalent to that described in Reference 3.1.

4.7 MicroShield models of concrete slabs containing Cs-137 were developed for this survey
design (see Reference 3.1). Two models were used; 1) a 3" thick slab of concrete 18" long
by 12", wide with a density of 2/3 that of concrete to simulate an extremely rough surface
(many pits and valleys), and 2) a 1 " thick slab of concrete 18" long and 6" wide to simulate a
narrow but relatively smooth surface such as the bottom of the Trench channel. The
concentration used was I pCi/g Cs-137 and the full density of concrete is assumed to be
2.35 g/cc. Then the concentration of Cs-137 in the first model is 2.35g/cc x 2/3 x 1 pCi/g or
1.567E-06 uCi/cc of Cs-137 for the rough model, and 2.35E-06 uCi/cc for the smaller slab
model. A 1" thickness was modeled for the smaller slab since volumetric contamination in
concrete in the SSGS Footprint area has not been seen much below 1" in concrete core
bore samples taken from this structure. From Attachment 10-1 to 10-3 of Reference 3.1, the
calculated MDCscan for these two modeled volumes is 2 and 4.8 pCi/g Cs-137
respectively.
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4.8 The results of the MicroShield modeling indicate that an exposure rate of approximately
6.611E-05 mR/h is obtained at a distance of 3" (2" inches from the face of the detector),
from the surface of the smaller stab model, and 1.601E-04 mR/h is seen 3 inches from the
surface of the larger or rough surface model. Exposure rate is measured to the center of the
detector and therefore the air gap between the surface of both models is taken to be 2".

4.9 The newest volumetric DCGLw for concrete is calculated to be 5.25 pCi/g and the
administrative limit is 3.93 pCi/g (see Attachment 5-6). The volumetric limits can be
compared directly to the Nal scanning results. Therefore, scanning using the prescribe
criteria will detect values slightly below or above the DCGLw of 5.25 pCi/g Cs-137. When
an elevated scan result was observed while scanning with the Nal, sampling was indicated.
As a result of this assessment, no additional Nal scanning is necessary.

4.10 The survey units described in this survey design were inspected after remediation efforts
were completed. A copy of portions of the SNEC facility post-remediation inspection report
(Reference 3.9), is included as Attachment 13-1 to 13-4 of Reference 3.1.

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

4.12 The decision error for this survey design is 0.05 for the a value and 0.1 for the p value.
4.13 Special measurements including gamma-ray spectroscopy are not included in this survey

design. Gross beta scans are conducted.

4.14 Sampling is performed on an as needed basis lAW Section 2.7.

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

4.16 The survey design checklist is listed in Exhibit 2.
4.17 The Area Factors for this survey unit is shown below (Co-60). These values as applicable,

were input to the Compass computer program (see Attachment 2-1). The lower limit area
factor for areas less than 1 square meter is the value 10.1. Area factors for values between
the values listed in the following table, are interpolated from the data by Compass.

AREA (mu) AREA FACTOR
1 10.1
4 3.4
9 2
16 1.5
25 1.2
36 1

5.0 CALCULATIONS

5.1 All major calculations are performed internal to applicable computer codes or within an
Excel spreadsheet.
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6.0 APPENDICES

6.1 Attachment 1-1 and 1-3, is an "information only" copy of the SR-0095 FSS results
(Reference 3.2).

6.2 Attachment 2-1 to 2-6, is the Compass output as a result of the additional survey design
requirements as a result of this assessment of Reference 3.1. Input parameters for this
survey unit are identical to those used in this reference except for the use of the latest
radionuclide mix and resulting detection efficiency loss.

6.3 Attachment 3-1 to 3-2, are SS14-6 survey unit diagrams of the area broken into sections.
Additionally, photos are included in Reference 3.1 to aid the reader in identifying each
survey unit section.

6.4 Attachment 4-1, is the SNEC site calibration sheet for the GFPC radiation measurement
instrument with the lowest Cs-137 detection efficiency used for planning the survey work.

6.5 Attachment 5-1 to 5-6, is the latest SNEC sample results for seventeen (17) samples used
to develop a representative mix for this survey unit. These sample results were reviewed
and concurred with by the US NRC and its contractor ORISE.
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Exhibit I

SNEC Facility Individual Radionuclide DCGL Values (a)

25 mremly Limit 4 mremly Goal
25 mremly Limit (All Pathways) (Drinking Water)

Radionuclide Surface Area Open Land Areas Open Land Areas l
(dpml100cm2 ) (Surface & Subsurface) (Surface & Subsurface)

(pCilg) (pcilg)
Am-241 2.7E+01 9.9 2.3

C-14 3.7E+06 2 5.4
Co-60 7.1 E+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.OE+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 mremty goal, only the DCGL values that constitute
the 25 mremly regulatory limit will be controlled under this LTP and the NRCs approving license amendment.
(b) Listed values are from the subsurface model. These values are the most conservative values between the two models (i.e.,
surface & subsurface).
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Exhibit 2
Survey Design Checklist

Calculation No. Location Codes
E900-04-003 SS14-6

Status Reviewer
ITEM REVIEW FOCUS (Circle One) Initials & Date

I 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 A// f
_______ ~~headings)? _ _ _ _ _ _

3 Are boundaries properly identified and is the survey area classification clearly indicated? (e),NA

4 Has the survey area(s) been properly divided into survey units IAW EXHIBIT 10 A fes-

5 Are physical characteristics of the area/location or system documented? N/A

6 Is a remediation effectiveness discussion included? WA d *1D

Have characterization survey and/or sampring results been converted to units that are sNA / II
comparable to applicable DCGL values? A" "

8 Is survey and/or sampling data that was used for determining survey unit variance included? Ne N/A

9 Is a description of the background reference areas (or materials) and their survey and/or Yes N/A /
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 N/IA

11 Will the condition of the survey area have an impact on the survey design, and has the WA
probable impact been considered in the design? ( e

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(9I)

design? _

13 Are an necessary supporting calculations and/or site procedures referenced or Included? & ;)N-A

14 Has an effective DCGLw been Identified for the survey unit(s)? (Fes.LWA

15 Was the appropriate DCGLEmc Included In the survey design calculation? kA U/ e

16 Has the statistical tests that will be used to evaluate the data been Identified? (| j) N/A D 5

17 Has an elevated measurement comparison been performed (Class 1 Area)? Ye N/

18 Has the decision error levels been identified and are the necessary justifications provided?

19 Has scan instrumentation been identified along with the assigned scanning methodology? (Yes N/A

20 Has the scan rate been Identified, and is the MDCscan adequate for the survey design? Yes) N/AI

21 Are special measurements e.g., in-sku gamma-ray spectroscopy required under this design, Y N/A/ v
and is the survey methodology, and evaluation methods described? It V/0%

22 Is survey instrumentation calibration data included and are detection sensitivities adequate? (Ye.)N/A

23 Have the assigned sample and/or measurement locations been clearly Identified on a diagram (
7 A C ,IA

or CAD drawing of the survey area(s) along with their coordinates?

24 Are investigation levels and administrative limits adequate, and are any associated actions
____clearly indicated?(e)IA

25 For sample analysis, have the required MDA values been determined.? Yes, N/A

26 Has any special sampling methodology been identified other than provided in Reference 6.3? Yes, N/A

NOTE: a copy of this completed form or equivalent, shall be included within the survey design calculation.
'/ / I
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SSG Fotprnt790' - ConcreteSupanSR NUMBER SR-0095 AREAILOCATION SSGSFootpnnt Trenches SumpsandSPECIFIC AMUNG . SURVEY ISTRUCIN.OR'CO Trenches
ea 4' \- ',',SPECIFIC SAMPUNGI/SURVEYINSTRUCTI'ONS OR COMMENTS

RESULTS SUMMARY FOR SR-0095 W f! Ai

SR-0095 was issued to perform the final status survey (FSS) of the SSGS footprint sumps and trenches. This
survey unit (SS14-6) is a Class 1 area consisting of approx. 100 square meters of surface area. The survey unit is
divided into 13 sections (9 trench sections and 4 sumps). The survey design calculation No. is E900-03-025. The
SR required the following radiological measurements:

* Surface Scan Measurements Using a 2" x 2- Sodium Iodide Detector- 100% surface scan is required for all
areas not able to be surveyed by GFPC detector (see below) at a rate not exceeding 10 cm/second. The action
level > 300 gross cpm.

* Surface Scan Using the L-2350 with 43-68 GFPC Detector- 100% surface scan for beta/gamma at a rate not
exceeding 2.2 cm/second on contact with the surface. The action level is > 500 ncpm.

* Static Measurements for Beta/Gamma Activity Using a Ludlum 2350-1 / 43-68B GFPC Detector - obtain
measurements at each location listed in the SR and in locations indicating activity in excess of action level (500
ncpm). The DCGL for this survey unit is > 983 ncpm.

* Concrete Samples - approx. 4" in depth. Obtain samples of areas indicating activity above action levels (either
500 ncpm for the GFPC or 300 gross cpm for the Nal).

* Loose Surface Contamination (Smear Survey) - obtain at least one smear sample from each location listed in
the SR after the static measurement is obtained.

* QC Repeat Measurements - A minimum of 5% of all surface scan measurements and sampling will be re-
performed and re-analyzed using identical methodology.

1. Summary of Results

A. Surface Scan Measurements (2"x 2" Sodium Iodide Detector)

Surface scan was performed on surfaces not able to be scanned with 43-68B. Action level was 300 gross cpm.

Results: All areas indicated levels below action level.

B. Surface Scan Measurements (L-2350 with a 43-68 Detector)

Surface scan was performed on all surfaces able to be scanned within 2.5 inches. Action level was 500 ncpm.

Results: All areas indicated levels below action level.

ATTACHMNENT .- -,±::
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SR NU | SR-0095 |AREAILOCATION | SSGS Footprint 790' - Concrete Sumps and

I R IN Trenches
SPECIFIC SAMPLING I SURVEY INSTRUCTIONS OR COMMENTS

C. Static Measurements (L-2350 with a 43-68 Detector)
f4 I fl*i f * - - A. :. .

Fifty-two measurement pairs were obtained as required by the SR. No additional static measurements were
required. Two locations were relocated due to obstructions. All pairs were below the established DCGL (983
ncpm). The highest net difference was 122 ncpm. The following table lists the measurement results:

SS14.6 SMEAR RESULTS SS14.6 SMEAR RESULTS
STATIC UNSHIELDED (ncpm ROUCM 2) STATIC UNSHIELDED ncp IDOCM2)
POINTS READING (cpm) Beta-gamma Alpha POINTS READING (cpm) Beta-gamma Alpha

1 267 4 1 27 279 -11 0
2 239 0 0 28 285 -11 0
3 238 -3 0 29 269 2 0
4 254 0 0 30 299 4 1
5 242 0 0 31 306 -5 0
6 231 -6 0 32 321 -5 0
7 280 -1 0 33 277 -8 0
8 268 -10 I 0 34 264 -3 0
9 264 -8 - 0 35 301 -4 0
10 266 4 0 36 234 -5 0
11 200 3 0 X 37 X 221 -2 0
1 2 221 -1 0 38 262 -4 0
13 316 1 0 39 242 -7 0
14 228 0 0 40 222 2 1

15 251 -5 0 41 243 -2 -2
16 264 2 1 42 217 -3 0

17 229 -3 0 0 X X 43 261 3 0

18 338 -7 0 44 202 5 0

19 272 1 0 45 261 -5 0
20 276 -3 0 _ 46 X _ 253 -1 _ 0
21 262 3 0 47 166 -11 0

22 317 0 0 48 195 -3 0

23 294 ____49 247 1_0

24 273 -2 ° 50 271 0 0
25 304 -5 0 51 273 -2 0
26 274 1 . ° 52 291 0 0

p. ~ -'-..Z~i , ~ EAN260.2
. - ' - C.4 >R . . 260.2 XSTANDARD

;'-t-STA C'MEASUREMENT RESULTS ' DEVIATION 34.5
tMIN 16

.~ .... *MAX 338
. '' MEDIAN 264 ~~1

ATTACHMENTa - a.
D. Concrete Core samples

Page 2 of 3
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SPECIFIC SAMPUNGISURVEY INSTRUCTIONS OR COMMENTS : le.

No core samples were required.

E. Loose Surface Contamination Survey

52 were taken. Results indicated <MDC for beta-gamma (166 dpm/100 cm2) and alpha (11.6 dpm/100 cm2).
Isotopic analysis of smears indicated <1.2 E -5 uCi/group Cs-137, <1.2 E -5 uCi/group Co-60.

F. Quality Control (QC) Measurements and Comparisons

* Repeat ScanlStatic Measurements and Smears were performed and met the applicable acceptance
criteria established in Section 4.6 of E900-IMP-4520.04 except for two static measurements. This was due
to surface abnormalities causing different probe orientations.

2. General Note:

* Standing water found in trenches and sumps were removed prior to obtaining measurements and smears.

3. Exceptions & Discrepancies:

A. Static measurement points #38 & 45 were relocated due to obstructions encountered during survey.

B. Two QC static measurement comparisons failed the acceptance criteria established in E900-IMP-4520.04.
Initial measurement probe orientation was not marked on surface due to surface abnormalities. Therefore
the technician performing QC static measurements was not able to orient probe to match the initial
measurements' probe position. These non-replicated QC measurements caused unacceptable results.

Conclusion: Since these measurement pairs' net differences are less than 25% of the established DCGL
for this survey unit, these failed comparisons do not adversely affect the validity of the static measurement
results. The results are accepted.

David Sarge (GRCS) Date

ar.4IT I N. 3
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Site Report

Site Summary

Site Name: SSGS TRENCH RE-ASSESSMENT

Planner(s): BHB

Contaminant Summary
NOTE: Surface soil DCGLw units are pCUg.

Building surface DCGLw units are dpm/100 cm2.

Screening
Contaminant Type DCGLw Value Used? Area (m') Area Factor

Gross Activity Building Surface 4,857 No 36
25
16
9
4
1

1
1.2
1.5
2

3.4
10.1

COMPASS v1.0.0 417/2004

ATTACHMENT Cal zL.

Page 1



- Building Surface Survey Plan

Survey Plan Summary

Site:

Planner(s):

Survey Unit Name:

Comments:

Area (m2):

Selected Test

DCGL (cpm):

LBGR (cpm):

Alpha:

Beta:

SSGS TRENCH RE-ASSESSMENT

BHB

RE-ASSESSMENT OF SSGS TRENCH AREA

100

WRS

306

202

0.050

0.100

Classification:

Estimated Sigma (cpm):

Sample Size (N/2):

Estimated Conc. (cpm):

Estimated Power

EMC Sample Size (N):

I

65.2

13

41

1.00

13

Prospective Power Curve
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COMPASS vl.0.0 41712004
_ _ _ _ _ .

COMPASS v1.0.0 ATTAHME4N2004
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Building Surface Survey Plan

Contaminant Summary

DCGLw
Contaminant (dpm/100 cm2)
Gross Activity 4,857

Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm2):
Total Efficiency:
Gross Beta DCGLw (cpm):

4,857
0.05
306

ID Type Mode Area (cm2 )
15 GFPC Beta 126

Contaminant Energy' Fraction2  Inst. Eff. Surf. Eff. Total Eff.
GrossActivity 187.87 1.0000 0.48 0.11 0.0548

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

Gross Survey Unit Mean (cpm): 339± 65 (1-sigma)
Count Time (min): 1

Number of Average Standard MDC
Material BKG Counts (cpm) Deviation (cpm) (dpm/100 cm2)
Concrete 7 298 56.8 1,322

COMPASS v1.0.0 4/712004

ATTACHNIENT.2-. 3
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Beta Backgrounds and Survey Unit Mean Count Rate

The background materials entered earlier are shown below, including the material specific
backgrounds to date that have been entered forthe selected instrumentation. To view or to add
more background measurements, click the material in the Background Material Summary list.
Finally, enter the gross survey unit mean in cpm.

l

-a
Instrumentation: JID:15- GFPC

Background Material Summary

CountTime (min): 1

1; .
s1. .'

,,

X

Material I Averaqe (cpm) I Std. Dev. (cpm) I MDC (dpm/1 00 cm2) I
Concrete 298 56.8 1,322

Background Material Details

Count (cpm) z

295
235
388
344
253 -1 DELET

After selecting a material from the BackgroundO Material Summarylst additional background counts
can be added to the Background Material Details list

Gross Survey 3 ± 2 a)

I Unit Mean (cpm):F|39 +|652 ls

E Sign Test Sigma. (cprn): [| --
WRS Test Sigma (cpm): |65.2

Enter a new background
count (cpm) then press

ENTERto save:I

I I P Enable Training Card Help
vl.0.0 BACK NEXT

ATTACHMEN. Zi i
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, Elevated Measurement Comparison (EMC) for Beta

Followthe order of each tab belowto perform the EMC.

1) Enter Scanning Instrument Efficienciej 2) Enter Scan MDC Parameters I 3) View EMC Results

-, .. .

Scan MDC Required per Contaminant
Contaminant | DCGLW* I Area Factor I Scan MDC Required*
Gross ActMty 4,857 2.36 11,463

Statistical Design

N/2:

Bounded Area (m5:

Area Factor:

DCGLw:

Scan MDC Required'

13

7.7

2.36

4,857

1 1.463

Hot Spot Design

Actual Scan MDCk: | 2,610

Area Factor. I N/A

Bounded Area (m2: I N/A

Post-EMC N/2: J 1 3

* dpm/1 00 cm2 A,' No additional samples are required because the actual( scan MDC is less than the DCGLw for each
contaminant.

. IOK IIP Enable Trainini
vl.0.0
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E-X A CAP L&--- ORIGINAL
GFPC Radiatio esrmn ntuetaiito.okhe

Perfo, ned f- R.JReheard Mae 6124103

In :iru hlt SI 126218 ProbeSJ 95080
Instrmm"i Vendor Cal Dale 12)20103 l.DeD : VO0

Arm-241 (GO 535) S.023 I0.25 4181119 12:00 GMT J 4.24E41l 7.43E4-03

CS-137 (GO 536) S-024 0.50 41819 12:00 GMT 3.111E-01 6.59E+03 ,1Ii~I~
SouJrceRadiorucide Decay Datt

Cs-137 1)4103
Decay Factoml 9 .07E01 Elapse T=m (caays)=3 1533

Source dpm=) 6.242E405
Satuse dpMnir Probe Area tCmA2)-- 5.2fiOE4+05

2Kt EmissIon Rate (sec.1) 6.253E+03
Probe Area (cmA2) 211 Emissioni R~ate(Min-I)* 3.752E405S

1 22! Emission Rate In Probe Aita (rmmn-ll):z 3.I1 1E+05

Record of 1 Minute Source & Back.around Counting Reults Chc tan LSCO 7503-! Value
o.OW Source Grosa CPM OW lack~s'ond CPM w soumt Nei CPMv RESULTS

i 1.48E4-OS 1ei IA93E+113 Counts~inmsslon (ci)
2 1.49E+05 203 1.490E+05 4T.1%
3 i.5OE405 186 1.499E+05 2rC Emlssto1VO~sIntlgraten (Es)
4 1.50E+05 193 1.502E+05 50.0%

S 1.511E'05 182 . 1.507E+05 CountslDlstntigration (El)
I 1.51E+05 164 1.506E+05 2.3.9%

7 1.52E405 170 1.515E4+05
S1.31E+05 177 1.513E40

1 .52E+05 161 1.520E4+OS Approved: VL~

101.52E4-05 162 1.515E405

177.9 t~~~.50540Dt: 0

Calibration Calculalion Sheet Verification Dale= December-02
B. BroseyIP Donnachie1 December-02I

I

I
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DCGL Calculation Logic-SSGS Sumps & Piping

I. Survey Unit: Saxton Steam Generating Station (SSGS) Sumps & Piping

I. Description: The purpose of this calculation is to determine a representative isotopic mix for the
SSGS Sumps & Piping from available sample analyses. The effective surface area and
volumetric DCGLWs are then determined from the mean percent of applicable samples.

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

Table 1: Data Listing - This table, which has been extracted from a larger database,
provides a list of the most representative sample analyses. Results are from scoping,
characterization, and pre/post remediation surveys. The samples consist of sediment
media that were 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 MDAs are noted in the gray shaded fields.

Table 2: Decayed Listing of Positive Nuclides & MDAs Removed - This table provides
the best overall representation of data selected from Table 1. Half-life values (days) are
listed above each respective nuclide column. Samples are decayed to the date noted
above Table 1 (e.g. January 15, 2004). Positive results are denoted in a yellow
background field while MDA values have been removed.

Table 3: 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 the surface gross activity 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 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.

Table 4: Ratio to Cs-1 37 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 DCGLW per MARSSIM equation 1-14. 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 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 3 and 4 only the "mean % of total" values are used as input to
the "Effective DCGL Calculation Spreadsheet" as illustrated in Tables 5 and 6.

Table 5: Effective DCGL Calculator for Cs-1 37 (dpm/1 00 cmA2) - This table provides the
surface gross activity DCGLW calculation results from data derived from Table 3.

Table 6: Effective DCGL Calculator for Cs-137 (in pCig) - This table provides the
surrogate volumetric modified Cs-137 DCGLW calculation results from data derived from
Table 4.

ATTACHMEN- _< - t-
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IV. Summary - Since the SSGS Sumps & Piping are part of a concrete structure the release
limit is primarily based on the surface area DCGLW. However, some SSGS Sumps & Piping
have volumetric contamination. Therefore, a volumetric DCGLW is also determined. Using
the above data selection logic tables the calculated gross activity DCGLw for surface area is
6,475 dpm/100 cm2. The Cs-1 37 volumetric DCGLW is 5.25 pCig. These values would be
reduced by 25% as part of SNEC's requirement to apply an administrative limit as discussed
in the License Termination Plan (LTP).

ATTACHMENT ' -
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I TARILF I . Data Listlnn InCifeal

O S

10

1_

13_
14
1 ,
118

17_

Decay Date
January 15, 2004

"EC Sample No I
SXIOGlY0032i I

ISr-S Co-so
3.OOE-00

_ Am241 Pu-238 I Pu-239 Pu-241 j: c.14 I 0-63 I Eu-152 Analy;is Date I Elapsed Time (d
I0 8.80E.02 I 3.OE.02 4.00E42 .. I _ __I April 25, 2000 1 1360P

Ll-�, 9.00E+M I 8 E.02 3.7OE.0l I 9,7ff*01 2.8WE4II t 2.OOE-01 I 2.0EM0 I 1.OOE+s02 I 2.OOE.00 I 2.OOF.01 I I ME.011 June 5. 2000 1319
SXISSDO03O7
SXIOSSDO121

I S$303FOOlpntiWWaTurbine SumpiAreeAV-1040F -jmped) 2A0E4202 2.01E41 I 6C.0E*M I l3E1 I 7 h I.20E42
, SSGS4I re. I 2.1OE.00 I IAIE.01 1 4.08E-01 I 1.13Et02 I SJIE- I 1145E.1 I 0.5E.02

1.A0E-41)
1.3E+011

June 5. 2000 1319
V5111406 I -SUE1O

SXIOSDO1727
5010 5DD5S33
0010O5D55034
MX350003SS.0

SSGS South Ent Sump SimentAV433S, BuEdft s
Diem Tunnel r Drain Lin Scrauina

2.13E-010 I 1.56E4I1 526E*1 I 8.86E41 I 8A1E2E 6.59ED2nne- 1 S,_
2.5uE42+
:44

October 31, 2002
February 26, 2001

July 22, 1999
July 22, 1999

441

I
1638let Seel Chamber Crud Pl Below 3r

-.
7LOO 7IO. I 6.OOE.01 May 24, 2000 1331

i 17WA 7 7W* I tAWAI I MF-2i0 A IOF-Aa N m 17 1 152n
5 � .5- J L J L.L

53.OE.O1 I 3J0400 I UV2 I IM.M43 2AIE.02 November 117. 1999 1520
SXSD1377 US; 7tW I 14. 41 I AIaWft I AP._ I I 41VC l 1 4 4MS 7.0E42IslwSJI i*WVL ^^CV J.}^. VV § w:V!N

SXSD314 SSGS Tn 1. ist - I IAOE.OO I CON41
O.OOE.02
4AODE.2
30ME0
4O"0

4.74E.00 I4.15EsOO

4378E-M 1 4.¶3-.4I
5.2E-01 14474.0T-

SAIEi40 I 2AOE.t1 I Septembar 4. 2001 863

SXSD72i SSGS arTIh SuftaP 1127Es4ft
SXSD723 SSGS SE OSni oJ 12OEITM i
SXSD766 5.30E42 1 1.911E2 4.OOE-034.91E-01 I SlE-l 0 7 .O.W I LOO2

SX13CP006D4

February 20, 2001
April 25, 2001
March 29, 2001
July 17. 2001

995
1059

3AO12 I 3.49E-s00 u1.*E- In"?4-I -L
SXS01107 3.36E.0 I 9.00E-02 I 1.40E.Oi I 1.16Eeoi I 1.36E.S1 I 3.861E.83 I 3.OOE-03 I 5.5912O1 I 7.29E-S1 I 9A0E4o I .SOoE-02 912--- --

TABLE 2. Decayed Listing of Positve NucUdes & MDAs Removed (pCUg)
_ r_ 11 T 12 11 T1l2 T1V2 T112 T1n2 T1/2

1 - I - -5… S 1 -… …-… …-
1 1 1- -97 1-7R1 ..1.8n R R1R77 l77R I RS -1 s

1 _

SX1050D0367, E

±L 55G4 C(
S S0OSD01727 SODS Sol
6 O SX105D90033 t

10

SX105D950034

Sr-SO Co-O Cs-137 Am-241 Pu-238 Pu-239 C-14 Ni-03 rotal (p~ll
_____E_ 0_1_8,_ 5 ____2 _78.12

2M E____ S_ __ _ _ ____E _ _ __ _ 90.25
___d ___ _1__E4__6.17

0 1.7E4 3ABE-0 I.IE-M0.75.02110.48
L~ue 1.4E-01 3AK 1 8.1II44183.62

1.66E.S 433Ea53 5.36Es00 1.54Es00 2.50E.0 ____ 5.33EsSI 4409.52
__n___I _ __ _____ I I_ _ _ __ _ _ _ _ _ __ _ _ _ _ 55.93

2AK_ _ _ _ __ _ _ _ __ _ 1 _ _ _ _ _ _ _ _ _ _ _ _ 2.85
2_E+00 I 8.11_1E_03 2.01
3___ 34E.02.001E02 _ ___3.47

oa2.2E400 29E0 6.8?-OZ OME.2 2967.72
IIIII&OO __ 1.29

4.77E.02 2.SeO____2.43
3.E088S I.9 '2_________ ____ ____-191

ISM_ .080 4.12E-O ____43

SX65D99262 It, Pipe Internal -lw 1S
_ "D1377

12 SX0D344 SSGSTu
13 SXSD721 I

1.bast-De mFr pump
wmel ir ip, Sample From

S51S Ibitlh Seep

14 SXSD723

Is SXSD756

167 SxO

17 SX

44 Seal Chamber I 3M. a0 3.27
ISNW um P I _ _ I [1.0iE .01 f I . OE I I__ _ I.......... __ _ _ 7.29E.01 j _ _ _ _ i1.i8

KEY

I IYellow Shaded Background = Positive Result
Gray Shaded Background = MDA

3
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TABLE 3 - Mean Percent of Total for Positive Nuclides

|SNEC Sample No Location/Description Sr-90 Co-SO Cs-137 Am-241 Pu-238 Pu-239 C-14 | Ni-3 Total
1 SXIOGWO0321 Sediment RPhse. SSGS East Sump p 26', AV183,Well #1 99.89% 0.11% 100.00%
2 SX100S0366 SSGS Footprint EastTurbne SumpAre AV-133 (Pumped)l 0.26% 99.74% 100.00%
3 SXIOSDO0367 SSGS Footprint West Turbine Sump Ar AV-134 (PumpeVd 100.00% 100.00%
4 SXIOSDO1521 SSGS4" Cross Over Une - Sump to Sump -70' El. 0.12% 0.32% 99.48% 0.08% 100.00%
5 SX10D0S1727 SSGS South East Sump SedlmentAV-133, Building Structure 0.17% 0.43% 99.40% 100.00%
6 SXIOSDO90033 Discharge Tunnel 6" Drain Line Scraping 0.38% 98.20% 0.12% 0.04% 0.06% 1.21% 100.00%
7 SXIOSD990034 1st Seal Chambtr Crud Pile Below 3' Vertical Drain Line 100.00% 100.00%
8 SX13SDO0365D SSGS Dr as" iUne __i ___100.00% = ________= 100.00%
9 SX5SD265 & 266 SSGSDT 8' & I1" Pipe Internal Composite (160 &163') 99.60% 0.40% 100.00%

10 SX5SD99252 16 Pipe Internal -138W SSGS Discharge Tunnel 99.42% 0.58% 100.00%
11 SXSDI377 SSG 790 El.,East - Debris From Pump Stand Small Pipe 0.10% 99.90% 0.00% 0.00% 100.00%
12 SXSD344 SSGS Tunnel 16" Pipe, Sample From Robotic Entry 100.00% I 100.00%
13 SXSD721 SSGS North Sump _ 1.96% 98.04% 100.00%
14 SXSD723 SSGS SE Sump, AU-133, SR-0M03 __=_E__ 0.25% 99.75% 100.00%
15 SXSD756 SSGS North Sump Penetration -4" Pipe 4.53% 95.47% 100.00%
16 SX13CP00644 SSGS Tunnel, 3" Drain Line West #1 Seal Chamber 100.00%1 100.00%
17 SXSDI192 SSGS Footprint, Enst, SR4004, NW Sump _ 0.86% 92.96% 6.19% 100.00

Mean* 1.49E-03 1.01E-02 9.89E-01 1.1 7E-03 1.87E-04 2.24E-03 6.19E-02 1.21E.02 1.08
Sigma: 0.0004 0.014 0.0192 0.0001 0.0002 0.003

Mean % ot Total= 0.14% 0.93% 91.74% 0.11% 0.02% 0.21% 5.74% 1.12% 100.00

TABLE 4 - Ratio to Cs-137 for Positive Nuclides

SNEC Sample No Location/Description Sr-90 Co-60 Cs-137 Am-241 Pu-238 Pu-239 C-14 Ni-43 Total
I SXIOGWO0321 Sediment Pse - SSGS East Sumpe 2V,AV183,Wel #1 1.O0E+00 1.12E403 1.00
2 SX105D00366 SSGS Footprint East Turbine Sump Area AV-133 (Pumped) 2.56E.03 1,OOE+00 1.00
3 SXIO SD0367 SSGS Footprint West Turbine Sump Area AV-.34 (Pumped) I.OOE'00 1.00
4 SXIOSDO1621 SSGS4" Crs Over Line - Sump to Sump - 79 El. 1.25E.03 3.17E-03 1.OOE+0_ 7.96E.04 1.01
5 SX105D1727 SSG$ South East Sump Sediment AV-133, Building Strcture 1.75E-03 4.33E-03 1.OOE.00 _ 1.01
6 SX105D990033 Discharge Tue 6" Drain Line Scraping ____ _ 3.84E-03 1.OOEe00 1.24E-03 3.57E.04 5.77E-04 1.23E-02 1.02
7 SX105D990034 1t StS ChamberCrd PlleBelow 3" Vertcal Drain Line 1.OOE+00 1.00
8 SX135D003660 SSGS OTis" Line t.OOE _ 00 1.00
9 SX55D265 & 266 SSGSDT S" & 1Pikpe Internal Composite (160 &163') 1 OOE_ 1 00 4_05ES03 1.00
10 SX5SD99252 16V Pipe Internal -138' SSGS Dieclarge Tunnel 1 .OOE00 5.79E-03 1.01
11 SXSD1377 SSGS 790 El, East- Debris From Pump Stand Small Pipe 9.84E-04 t.00E+00 2.32E405 2.70E-05 1.00
12 SXS0344 A6 TSlunel 1i" Pipe. sampleaFrom RoboticEntry 100Ei 00 1.00
13 SXSD721 SSGS North Sump 2.OOE.02 1OOE.00 1.02
14 SXSD723 55GS SE Sump, AU-133, SR-0003 _ 2.48E.03 1 .0E+00 1.00
I SXSD756 SS65 North Sump Penetration - 4" Pipe 4.75E.02 1.OOE+00 1.05
16 SX13CP00644 SSGS Tunnel, 3' Drain Line West, #1 Seal Chamber I .OOE+00 1.00
17 SXSD1192 55GS Footprint, East, SR-0004, NW Sump 9.20E-03 1.OOE+00 6.65E-02 1.08

Mean=
Sigma=~

Mean % of Total=

1 .50E-03 1.04E 02 1 .OUE*00O 1.18E-03 I 1.90E-04 I 2.25E-03 I 6.65E-02 I 1.23E-02 1.09
0.0004 0.015 0.0000 j 0.0001 0.0002 0.003 ._ _ _ .
0.14% 0.95% j 91.37% 1 0.11% 0.02% 0.21% 6.08% 1.13% j 100.00%
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Table 5

Effective DCGL Calculator for Cs-1 37 (dpml100 cmA2)

1m 25r 0 mremry TEDE Limit

| "- i 'Gross;Acthty DCcGL . .Gross ActyvltyfAdminlstratIae imit
6475 dpm1100 cmn21 4857 1dpMrlOO cm^2

Cs-137v Limit' . | F: Cs-137 Administrative Limit H.S

| 5940 |dpml1OO cm^2| 4455 Tdpmr100 cm^n2SAMPLE 1lO(s)=>I SSGS SUMPS AIID PIPIIIG I

,~--SNEC AL,~ 75%
.

.

-1
r'i

Sample Input
bnCila, uCi. etc.4

Individual
Limits

%'. of Total (dpm?100 cm^2)
Allowed

dpml100 cm^2
Beta dpml1OO

cm^A2
Alpha dpml1OO

cmA2Isotope mremry TEDE
1 Amn.241 1.17E.03 0.109% 27 7.03 6.i1 7.:tiA. 7.03 Ain-241

2 C-14 6.19E-02 5.741% 3,700,000 371.76 0.00 371.76 4
3 Co.60 1.01E-02 0.937% 7,100 60.66 0.21 60 66 Co-60
4 Cs-137 9.89E-01 91.728% 28,000 5939.75 5.30 5939.7 7Cs137
5 Eu.152 0.000% 13,000 0 00 0 00 0 00 Eu-152
6 H.3 0.000% 120,000,000 0.00 0.00 llot Detectable H-3
7 111.63 1.21E-02 1.1220% 1,800,000 72.67 0 00 llot Detectable I:i.63
8 Pu-238 1.87E-04 0.017% 30 1.12 0.94 A.1.12 Pu-238
c Pu-239 2.24E.03 0.208% 28 13.45 12.01 13 .4 Pu-239

10 Pu.241 0.000% 880 0.00 0 00 llot Detectable ' Pu-241
11 Sr.90 1.49E-03 0O138% 8,700 8.95 0.03 8.95 Sr-90

100 000% 6475 25.0 6381 22
Maximum

Permissible
dpml1OO cm^2

5



Table 6

Effective DCGL Calculator for Cs- 137 (in pCiIg)
| - SNEC AL - 75% | TotalActivtyLimitDCGLw I IAdministrative Limit -I

1 5.74 IpCilg I 4.31 IpCiIg I

SAMPLE IIUMBER(sIrl SSGS SUMPS AIIO PIPIIIG I

19.06%' [ 25.0

.K& Cs.137 Limit o.-s I Cs 137AdministrativoLlmit ]

. . 5.25 ipci/g I 3.93 IP1 smremly TEDE Limit

2.45% P Check for 25 mremiymrem.'v Drinking Water IDWA Limit

I -7

I.

it

2
3
4
5
B
7
8
9

10
I I

Sample Input ,
(pCI:g. uCI, ' 25 mrem-y TEDE A4 rnrerntrDW U A.Allowed pCl:g for B Allowed pCl~g Value Checked from

Isotope of Total, etc.) .. of Total Limits (pClg) '1 Llmits (pCltg) 25 mrem-y TEDE tor i mremNt OY Column A or B

Am-241 0.001 0 108% 9.9 - 2.3 ; 0 01 , 0.05 :. 001
C.14 0.0665 6 077% 2.0 5. 0 35 271 0 3
Co.60 0.0104 0 950. 3.5 : 67.0 ,1O 0 0a ;271; ; ' 035
Cs.137 1.0000 91.381%O 6.6 i 25 pi'40.81 5.25
Eu-152 0 000°o 10.1 ":';'O.0 00 i'n7: 0 00k * 000
H.3 0 000% 132 1 °° -j'0"; 0 0°
tJI.63 0.0123 1 124%o 747 j21900O. 0 06 . 50' 4; 0 06
Pu-238 0.0002 0 017% 1.8 0.41;, 000 , 01 0 00
Pu.239 0.0023 0 206% 1.6 0.37 0 01 00 009 0 01
Pu.241 0 000% 86 1 9.8 0 00 -. 000. , 0 00
Sr-90 0.0015 0.137% 1.2 ' 0.61 0 01 m . 008 0 01

This Sample
mrem'y TEDE

I ~ . -
000

0 83
0 07
3 79
000
000
000
000
0 04
000
0 03

0 00 ,
0 005

0.00

2 001 t
,000r

~000,
'"0.02

Am .241
C-14
Co.60
Cs.137
Eu.152
H.3
Ii.63
Pu.238
Pu-239
Pu.241
Sr.90

.lThls S2iple.>.
,--mrem~y MOV

. _1.09E+00 100.000% 5.74 44.65 5.74 4.766 0.098

Maximum Permissible
PCl:g

125 mremklv

t.Maximum
Permissible pCig

(4 mrem.'v

To Use This Information,
Sample Input Units tMust Be In

DCi/n not % Of TwtaI.
.I _III_ .L . .. r- -
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