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1.0 PURPOSE

1.1 The purpose of this calculation is to develop a survey design for Class 1 surfaces within the
Discharge Tunnel. This is a partial survey that addresses areas bypassed by Shonka
Research Associates (SRA) (Reference 3.1) during their scan survey of this structure. The
entire Class 1 survey areas of the Discharge Tunnel are listed below.

Survey Units | Location Material Type | Classification | Area (m*2)
S§S1 Floor of DT to 150 ft Concrete 1 108.5
SS4 Ceiling of Discharge Tunnel to 150 #t Concrete 1 107.7

SS6-1 South Wall of DT to 150 #t Concrete 1 118
$56-2 North Wall of DT to 150 #t Concrete 1 127.5
S56-2 East Wall (included with the North Wal)) Concrete 1 7.4

NOTE 1: There is very liftle exposed steel in these survey units (<< 1% of the total area).

NOTE 2: This is the total surface for the Class 1 areas in the Discharge Tunnel. It does not include the transition area between
the Discharge Tunnel, the Spray Pump Pit , Seal Chambers or the access area into the Discharge Tunnel.

2.0 SUMMARY OF RESULTS
The following information should be used to develop a survey request for this survey work:
General survey instructions:

e Scan the areas listed on Attachment 1-1 using a GFPC detector.
e Scan the same areas using a 2" by 2" Nal detector.

e Scan any additional locations within the Class 1 areas as directed by SNEC site management
or as deemed appropriate when bounding an area.

o Locate the randomly placed static measurement points for these survey units and make a 1
minute static measurement at each location using a GFPC detector.

» Mark any location for potential sampling determined to be above the action level defined for a
Nal detector IAW Section 2.2.

21 Step 1- GFPC Scanning and Static Measurements

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

2.1.2 Scanning parameters are as shown in the following Table.

Scan Coverage (%) Scan Speed (cm/sec) | Detector Geometry
100% of marked areas* 2.2 Contact

*Marked surfaces are identified in Class 1 areas only.
Areas bypassed by SRA are shown on Attachment 2-1 through 2-5. Each of these
areas have been identified by reviewing the draft SRA survey report for the
Discharge Tunnel and then documenting all bypassed areas. In addition, SRA and
SNEC personnel have performed walk-downs of the Discharge Tunnel and
determined additional locations requiring follow-up survey work. Each of these areas
were then assigned a specific label derived from the survey unit where they reside.
The total surface area of these bypassed areas is ~112 square meters.
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NOTE
Steel components/hardware that exhibit severely corroded surfaces (scaled or
bubbled surfaces) should be scanned using a Nal detector. See Section 2.2 for
instructions on scanning these components or structures.

2.1.3 Additional surface areas may be scanned IAW site management direction or to more
completely bound an elevated area (using Nal or GFPC). If additional areas are
scanned:

o locate the area on a diagram and determine the approximate dimensions.

o Ensure the area has been inspected IAW Reference 3.2 and meets the
requirements and general criteria of this survey design. Contact the cognizant
GRCS with any questions regarding these criteria.

o Document the addition of this area in the survey results.

2.1.4 The following Table shows the applicable Discharge Tunnel DCGLw values.

Surface GA DCGLw (dpm/100 cm?) | Volumetric DCGLw {pCi/g-Cs-137)
8968 (A.L.=6726) 6.52 (A.L=4.89)
NOTE: A L. is the site Administrative Limit (75% of effective DCGLw)

2.1.5 The following is the calculated GFPC detection efficiency for this survey design.
GFPC Detection Efficiency Data

& €s % Cs-137 | Efficiency Loss Factor | counts/disintegration
0.478 | 0.5 0.982 0.23 0.054

2.1.6 GFPC detectors exhibiting an instrument efficiency (ei) less than 0.478 should not be
used for this survey work.

2.1.7 The following is the Compass output values for this survey design.

MDCstatic MDCscan
(dpm/100 cm’)* (dpm/100 cm’})* Action Level Assigned During Phase 1 Scanning (ncpm}
1,251 2,466 300

*As calculated by the Compass computer program assuming a background value of 266 cpm (corrected Williamsburg data).

2.1.8 The number of necessary static measurement points (see Attachment 3-1 through
3-4), was determined using the Compass computer program (Reference 3.3).
Compass output is presented in Attachment 4-1 through 4-13. The number of static
measurement points per survey unit was determined to be ten (10). VSP
(Reference 3.4), is then used to plot these points on area diagrams. Five (5)
additional points are added so that the total number of points per survey unit for this
design is fifteen (15).

2.1.9 The action level during first phase scanning is 300 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.
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2.1.10 Areas greater than the calculated DCGLw (424 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. Review results thoroughly before taking
this action.

2.1.11 Any location or hardware that cannot be adequately surveyed with the GFPC as
described in the note below Section 2.1.2, should be identified for Nal scanning IAW
Section 2.2,

2.2 Nal Scanning and Sampling

221 The purpose of Nal scanning is to identify elevated measurement locations in
difficult to reach areas or on highly corroded steel surfaces and mark them for
potential sampling. The following criteria apply:

2.2.1.1 A minimum of 100% scan coverage of the SRA bypassed areas is required.

2.2.1.2The scan speed is set at 5 cm/second when scanning with a 2” by 2” Nal
detector while moving side to side in a serpentine pattern within 2" from the
surface. The stand-off distance (2") should be monitored frequently during the
scanning process.

2.2.1.3The action level is 300 gross cpm. When an area is thought to be at this level
during phase one scanning, the detector should be held stationary for at least
15 seconds to record the actual count rate. If the area is confirmed to be
above the action level, the location should be marked for potential sampling.
These areas shall be bounded and documented.

2.2.2 The conversion factor for the Nal used in cpm/mR/h, shall not be less than 208,000
cpm/mR/h (see Attachment §-1 to 5-3 for a typical Nal instrument calibration
report).

2.2.3 1AW site management instruction, sample concrete at any location above the action
level cited is Section 2.2.1.3. 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 1" of concrete and yield a volume of at least 200 cc
to ensure an adequate counting MDA for Cs-137 (a 4" diameter area by 1” deep =
~200 cc).

2.2.4 For steel surfaces above the action level, scrape the surface to collect a sample for
gamma scanning by removing as much material as possible in the suspect area.
Document the approximate size of the area where the materials were removed.
Whenever possible, obtain a volume of no less then 25 cc's (200 cc's is preferred).
Core bore radionuclide concentrations will be averaged and an assessment will be
made as to average depth of the contaminant. MicroShield will be used to determine
annual dose per radionuclide. LTP Chapter 6, Equation 6-1 will then be used to
determine the unity fraction for the surface and volume contaminant fractions.
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3.7

3.8
3.9
3.10
3.1
3.12

3.13

3.14
3.15

3.16

Shonka Research Associates, Inc., “Final Report for SCM Survey of Saxton Nuclear
Experimental Corporation”, Revision 0, October 17, 2003.

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

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

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

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

SNEC Calculation No. 6900-02-028, GFPC Instrument Efficiency Loss Study.

SNEC Calculation No. E900-03-016, “Shonka Discharge Tunnel and Intake Tunnels FSS
Survey Design”, 7-28-03.

Plan SNEC Facility License Termination Plan.

GPU Nuclear, SNEC Facility, SSGS Footprint, Drawing, SNECRM-039, 040 & 041.

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

MicroShield, Computer Radiation Shielding Code, Version 5.05-00121, Grove Engineering.

NUREG-1507, “Minimum Detectable Concentrations With Typical Radiation Survey
Instruments for Various Contaminants and Field Conditions,” June 1998.

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

SNEC Calculation No. E900-03-012, Effective DCGL Worksheet Verification.

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

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

4.0 ASSUMPTIONS AND BASIC DATA

4.1

Remediation History

Remediation of the Discharge Tunnel began with removal of ground water in this semi-
isolated below grade structure. Gross decontamination followed to include the removal of
contaminated hardware and piping that passed into and through the Seal Chambers. One
pipe originating in the SNEC Nuclear facility, terminated in Seal Chamber 1. This is thought
to be the main source of contamination entering the Discharge Tunnel. Of interest, is the
fact that this pipe did not significantly contaminate Seal Chamber 1 which contained the
least amount of radiological contamination of the three chambers. Instead, contaminated
water and steam from the SSGS Coal Fired Steam plant passing into and through Seal
Chamber 3 appears to have had a more significant impact with regard to contaminating the
Discharge Tunnel. Because the Discharge Tunnel is below grade level, surface water in-
leakage is a problem and some patching of cracked concrete was necessary to prepare this
area for final status survey work.
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4.2

4.3

4.4

45

4.6

Surface cleaning of the Discharge Tunnel was performed by removing a thickness of
concrete in affected areas. Core bores were then taken to determine the depth of the
contamination and to estimate remediation effectiveness. Remaining piping systems were
sampled and gamma scanned to determine the existing concentrations. Obstructions were
cut off and concrete surfaces were scraped free of scale when necessary. Remediation
efforts included combinations of the following cleaning techniques:

e scabbling

¢ grinding and use of an oxy/acetylene torch to remove metal obstructions and pipe

e surface scraping

o water flushing

e pumping

¢ hand removal of solids and sediment
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
GFPC efficiency for any of the instruments available for the survey work as input to the
survey design process. Attachment 6-1, is an example of an instrument efficiency check
sheet showing an instrument efficiency of 0.509. Detectors with values less then 0.478 for

the instrument efficiency should not be used for this work. An ISO standard value of 0.5 is
used as the source efficiency.

A GFPC detector stand-off distance of 2.7 is assumed for all areas to compensate for
rough surfaces in each survey unit. This factor corrects the overall efficiency by a factor of
0.23 (Reference 3.6), as shown on Attachment 7-1. Surface defects (gouges, cracks,
etc.), are present in these survey units, but a portion of the surface area is relatively
smooth. Thus the average concentration of a residual source term will be overestimated.

The overall counting efficiency for this survey design assumes a mix ratio as developed in
Attachment 8-1 through 8-6.

The instrument and source efficiency is assumed to be as shown in Section 2.1.5. The
detection efficiency is based on the instruments response to Cs-137. All other nuclides
except Ni-63 are less than 1% of the total mix IAW Attachment 8. Ni-63 provides no
additional counting efficiency. A rough surface efficiency cormrection factor is also employed
to ensure a representative efficiency is used for weathered, broken or remediated concrete
surface. From Attachment 1-1 a worst case surface gouge depth is listed as 2.7 inches.
From Reference 3.6 and Attachment 7-1 this gap would reduce the overall efficiency by a
factor of ~0.23. The resulting efficiency is then 0.054 cts/dis.

The detectors physical probe area is 126 cm?, and the instrument is calibrated to the same
source area for Cs-137. The gross activity DCGLw is taken to be 6,726 dpm/100 cm” x (126
cm? physical probe area/100 cm?) = 8,475 x (0.982 disintegration of Cs-137/ disintegration
in mix) x g (0.478) x & (0.5) x 0.23 (distance factor) which yields ~457 net cpm above
background (Compass calculates 424 ncpm as the gross beta DCGLw). The 0.054 count
per disintegration counting efficiency considers only the Cs-137 contaminant present in the
sample material matrix, and is calculated by: g (0.478) x & (0.5) x 0.982 disintegration of

- Cs-137/disintegration in mix x 0.23 (efficiency loss factor due to distance from surface) =

0.054 cts/disinteqration.
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4.7

4.8

4.9

4.10

4.11

4.12

4.13

Badly corroded steel surfaces will be scanned using a 2" x 2" Nal detector. These detectors
are set-up and calibrated with a Cs-137 window setting typical to that described in
Attachment 5-1 to 5-3.

MicroShield models containing Cs-137 were developed for this survey design when
scanning with a Nal detector (Attachment 9-5 to 9-7). One slab model was developed for
scanning concrete surfaces, and one disk source for surface deposition.

1) Model 1 - a 1" thick slab of concrete 12" in diameter, and
2) Model 2 - a surface deposit (12" diameter), on a corroded surface

The modeled concentration used was 1 pCilg Cs-137, and the 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
1 pCilg or 2.35E-06 uCi/cc of Cs-137 for the concrete model, and 1.0E-06 uCi/cm? for the
surface model. The calculated MDCscan for these two models is shown in the following
table for a typical windowed 2" by 2" Nal detector.

Material/Model BKGND (cts/min) | MDCscan (pCi/g) or dpm/100 cm*
Concrete Slab (2.35 g/cc) 100 Attachment 9-1 = 3.74 pCi/g
Surface (0.125 Fe Coating) 100 Attachment 9-3 = 4354

NOTE: Background is assumed to range from about 100 to 200 cpm in the Discharge Tunnel.

The results of the MicroShield modeling indicate that an exposure rate of approximately
7.865E-05 mR/h is obtained at a distance of 3" from the surface of the slab model, (2"
inches from the face of the detector). 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.

The second MicroShield model of a surface deposition incorporates a Cs-137 concentration
of 1 pCifem? (see Attachment 9-7). For this scenario, the modeled area is assumed to be a
12" diameter disk source. The activity is uniformly dispersed over the surface. The source is
assumed to be a corroded steel plate. This model incorporates a 0.125” thickness of iron
oxide (Fe,O3) to simulate a corroded steel surface. The resulting mR/h value was 1.501E-
05. Then the calculated pCi/lcm? MDCscan is 19.6 pCi/cm® (4354 dpm/100 cm?) for a
background count rate of 100 cpm (see Attachment 9-1 to 9-4).

These survey units are below grade and are surrounded by concrete walls and therefore
the original GFPC related background values have been adjusted to compensate for
shielding effects of these walls. This results in a conservative estimate of background.

The Discharge Tunnel variability results and the Williamsburg background measurements
are used to estimate the actual background for a similar below grade concrete surface. The
following correction was used to correct the Williamsburg concrete background data:

Mean Williamsburg concrete data =211 cpm £ 26.9 shielded, and
= 306 cpm % 34.5 unshielded
Discharge Tunnel concrete data =171 cpm £ 19.3 shielded, and

=297 cpm £ 61.1 unshielded
Difference in shielded readings =211 - 171 =40 cpm

Mean Williamsburg unshielded data corrected = 306 — 40 cpm = 266 cpm # 34.5 cpm. The
background data may be see on Attachment 10-1. The Discharge Tunnel variability
measurements are shown on Attachment 11-1.
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4.14

415

4.16

4.17
4.18

4.19
4.20
4.21
422
4.23

The GFPC scan MDC calculation is determined based on a 2.2 cm/sec scan rate, a 1.38
index of sensitivity (95% correct detection probability and 60% false positive), 0.054
counts/disintegration and a 126 cm? probe area. In all cases, the scan MDC is less than the
gross activity DCGLw for these survey units. Therefore, there is no need to add additional
survey points to this survey design for purposes of meeting hot spot design criteria.

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
are included (see Attachment 12-1 to 12-9).

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

No special measurements are included for this survey design.

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

The survey design checklist is listed in Exhibit 2.
Diagrams shown in this survey design have been developed from Reference 3.9.

The decision error for this survey design is 0.05 for the a value and 0.1 for the B value.
The GFPC data will be evaluated IAW the WRS statistical testing criteria.

The Area Factors for this survey unit is shown below (Co-60). These values (as applicable),
were input to the Compass computer program and are the same as those reported in
Reference 3.1. The lower limit area factor for areas less than 1 square meter is 10.1. Area
factors for values between the values listed in the following table, are interpolated from the
data by Compass.

AREA (m?) | AREA FACTOR
1 10.1
4 3.4
9 2
16 15
25 1.2
36 1
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5.0 CALCULATIONS

5.1

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

6.0 APPENDICES

6.1

6.2

6.3

6.4
6.5

6.6
6.7

6.8
6.9

6.10

6.1
6.12

Attachment 1-1, Areas in the Discharge Tunnel bypassed by SRA, “Difficuit to Survey
Surface Areas”.

Attachment 2-1 to 2-5, Diagrams of the Discharge Tunnel showing the areas requiring
scanning.

Attachment 3-1 to 3-4, Diagrams of the Discharge Tunnel showing static measurement
locations.

Attachment 4-1 to 4-13, are Compass output resulits for the Discharge Tunnel.

Attachment 5-1 to 5-3, is typical calibration information for a 2” by 2” Nal detector with a
Cs-137 window setting.

Attachment 6-1, is typical calibration information for a GFPC detector.

Attachment 7-1, is a calculation result for used to determine efficiency loss for a GFPC
detector as a function of distance from a source.

Attachment 8-1 to 8-6, are DCGL Calculation Logic sheets for the Discharge Tunnel area.

Attachment 9-1 to 9-4, are the calculation sheets for MDCscan values for a concrete slab
and a surface deposit.

6.9.1 Attachment 9-5 to 9-7, are calculation sheets from MicroShield for both the slab and
surface models used for determining the MDCscan values for a Nal detection
system.

Attachment 10-1, is background measurements using a GFPC instrument in non-impacted
at the old Williamsburg coal fired steam plant site.

Attachment 11-1, is site GFPC variability measurements from the Discharge Tunnel area.

Attachment 12-1 to 12-9, are sections of survey unit inspection reports for the Discharge
Tunnel. ,
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Exhibit 1
SNEC Facility Individual Radionuclide DCGL Values ©
25 mrem/y Limit 4 mrem/y Goal
25 mremly Limit (All Pathways) (Drinking Water)
Radionuclide Surface Area Open Land Areas Open Land Areas ®
(dpm/100cm?) (Surface & Subsurface) | (Surface & Subsurface)
(pCilg) (pCilg)
Am-241 2.7E+01 9.9 2.3
C-14 3.7E+06 2 54
Co-60 7.1E+03 3.5 67
Cs-137 2.8E+04 6.6 397
Eu-152 1.3E+04 10.1 1440
H-3 1.2E+08 132 311
Ni-63 1.8E+06 747 1.9E+04
Pu-238 3.0E+01 1.8 0.41
Pu-239 2.8E+01 1.6 0.37
Pu-241 8.8E+02 86 19.8
Sr-90 8.7E+03 1.2 0.61
NOTES:

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

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

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

surface & subsurface).
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Exhibit 2
Survey Design Checklist (From Reference 3.5)

Calculation No.
E900-04-007 5§51, S54, $56-1, and $S6-2
Status Reviewer
ITEM oCcus
REVIEW F u (Clrcle One) lm’tiqls & Date
1 - Has a survey design calculation number been assigned and is a survey design summary N/A &W A7/
description provided? /7 0/
2 Are drawings/diagrams adequate for the subject area (drawings should have compass Yes. )NA l /( o
headings)?
3 Are boundaries properly identified and is the survey area classification clearly indicated? es) N/A /
4 Has the survey area(s) been properly divided into survey units IAW EXHIBIT 10 G es] NA | \
5 Are physical characteristics of the areaflocation or system documented? ﬂ\es NA \
6 Is a remediation effectiveness discussion included? @ NA ,
7 Have characterization survey and/or sampling results been converted to units that are es) N/A
comparable to applicable DCGL values? (_
8 {s survey and/or sampling data that was used for determining survey unit variance included? Yes, N/A \
9 Is a description of the background reference areas (or materials) and their survey and/or Tes) 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? @ N/A /
1 Will the condition of the survey area have an impact on the survey design, and has the @ N/A
probable impact been considered in the design? ’
Has any special area characteristic including any additional residual radioactivity (not
12 previously noted during characterization) been identified along with its impact on survey I N/A
design?
13 Are all necessary supporting calculations and/or site procedures referenced or included? (Y: ! N/A )
14 Has an effective DCGLw been identified for the survey unit(s)? @ NA /
15 Was the appropriate DCGLewnc included in the survey design calculation? ﬁ N/A \
16 Has the statistical tests that will be used to evaluate the data been identified? . N/A \
17 Has an elevated measurement comparison been performed (Class 1 Area)? 6;5 N/A /
18 Has the decision error levels been identified and are the necessary justifications provided? ﬁ?:s N/A {
19 Has scan instrumentation been identified along with the assigned scanning methodology? |/ Yes NA
20 Has the scan rate been identified, and is the MDCscan adequate for the survey design? ZYes N/A
21 Are special measurements e.g., in-situ gamma-ray spectroscopy required under this design, Yes@)
and is the survey methodology. and evaluation methods described?
22 Is survey instrumentation calibration data included and are detection sensitivities adequate? (Y‘ és; N/A \
23 Have the assigned sample and/or measurement locations been clearly identified on a diagram es. )N/A
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 es/) NVA
clearly indicated?
25 For sample analysis, have the required MDA values been determined.? (Y- es \N/A \%
26 Has any special sampling methodology been identified other than provided in Reference 6.3? zs, A 5:7/ 04

S

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

-
N




Discharge Tunnel Class 1 Areas Not Surveyed by SRA

———ROUGH OR DIFFICULT TO SURVEY SURFACE AREAS

Weighted
Depth
Location Code  Area (inches*2) {Meters*2) Average Depth (mm) Inches  Area Fraction Correction
S$$6-2-001A 234 0.1510 10.2 0.40 0.13% 0.001
§86-2-002A 361 0.2329 14.2 0.56 0.21% 0.001
S5S6-2-003A 52 0.0336 121 0.48 0.03% 0.000
S$S56-2-004A 105 0.0677 133 0.52 0.06% 0.000
S$56-2-005A 280 0.1807 10.7 0.42 0.16% 0.001
5§56-2-006A 56 0.0361 11.2 0.44 0.03% 0.000
$56-2-007A 308 0.1987 113 044 0.18% 0.001
S$56-2-008A €6 0.0426 16.6 0.65 0.04% 0.000
§S6-2-009A €6 0.0426 149 0.59 0.04% 0.000
S$S6-2-010A 13923 8.9831 88 0.35 8.02% 0.028
§S6-2-011A 16 0.0103 126 0.50 0.01% 0.000
§56-2-012A 33 0.0213 15.7 0.62 0.02% 0.000
$§86-2-013A 2130 1.3743 9.5 0.37 1.23% 0.005
556-2-014A 25 0.0161 72 0.28 0.01% 0.000
S$56-2-015A 216 0.13%4 15.7 0.62 0.12% 0.001
856-2-016A 120 0.0774 10.1 0.40 0.07% 0.000
S$S6-2-017A 33865 21.8497 31.75 1.25 19.51% 0.244
S$S56-2-018A 11286 7.2817 6.35 0.25 6.50% 0.016
S586-2-019A 3841 24782 6.35 0.25 221% 0.006
SS6-1-001A 432 0.2787 16.7 0.66 0.25% 0.002
S§56-1-002A 28 0.0181 11.2 0.44 0.02% 0.000
S$S6-1-003A 381 0.2458 211 0.83 0.22% 0.002
S§56-1-004A 323 0.2084 7.9 0.31 0.19% 0.001
5S56-1-005A 81 0.0523 105 0.41 0.05% 0.000
556-1-006A 52 0.0336 30.1 1.18 0.03% 0.000
§56-1-007A 20 0.0129 133 0.52 0.01% 0.000
§S6-1-008A 6 0.0039 188 0.74 0.00% 0.000
S$86-1-009A 63 0.0406 13 0.51 0.04% 0.000
§S56-1-010A 238 0.1536 14.6 0.57 0.14% 0.001
S$S6-1-011A 162 0.1045 6.3 0.25 0.09% 0.000
S§S6-1-012A 7339 4.7351 355 1.40 4.23% 0.059
§86-1-013A 11686 7.5398 8.3 037 6.73% 0.025
S$S6-1-014A 192 0.1239 10.8 0.43 0.11% 0.000
§S86-1-015A 500 0.3226 9.6 0.38 0.29% 0.001
§S6-1-016A 624 0.4026 123 0.48 0.36% 0.002
8§86-1-017A 52 0.0336 8.5 0.33 0.03% 0.000
8S6-1-018A 20 0.0129 15.2 0.60 0.01% 0.000
S§S6-1-019A 2133 1.3762 19.1 0.75 1.23% 0.009
S§56-1-020A 1791 1.1556 18.7 0.74 1.03% 0.008
S$S86-1-021A 3955 2.5518 225 0.89 2.28% 0.020
8S86-1-022A 1751 1.1297 8.7 0.34 1.01% 0.003
§S56-1-023A 1498 0.9665 18.05 075 0.86% 0.006
$86-1-024A 1178 0.7581 6.35 0.25 0.68% 0.002
856-1-025A 4775 3.0808 6.35 0.25 2.75% 0.007
SS1-001A 341 0.2200 8.8 0.35 0.20% 0.001
$S51-002A 3916 2.5266 224 2.26% 0.020
SS1-003A 2457 1.5853 68.3 142% 0.038
SS1-004A 350 0.2258 234 0.20% 0.002
$S1-005A 1304 . 0.8413 276 0.75% 0.008
S$S1-006A 14914 9.6225 6.35 8.59% 0.021
S$S4-001A 6203 4.0022 18.5 3.57% 0.026
S$S4-002A 1938 1.2504 1.1 1.12% 0.005
SS4-003A 252 0.1626 43 0.15% 0.000
SS4-004A 3744 24156 185 2.16% 0.016
S$S4-005A 1168 0.75386 13.2 0.67% 0.003
SS4-006A 664 0.4284 04 0.38% 0.000
S$S4-007A 840 0.5420 4 0.48% 0.001
SS4-008A 1393 0.8988 23 0.80% 0.001
$S4-009A 325 0.2097 8.7 0.19% 0.001
SS4-010A 105 0.0677 2.1 0.06% 0.000
S$S4-011A 6825 4.4035 44.45 3.93% 0.069
S$S4-012A 1495 0.9646 254 0.86% 0.009
S$S4-013A 19074 12.3085 6.35 10.99% 0.027
Total Area=>] 173568 112.0 P T R O T 100.00% | 0.700
Mean Depth=> 14.6

Max=>

Min=>

Sigma=>

2 Sigma + Mean=>

e .1
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o2y
, Site Report

Site Summary

Site Name: Discharge Tunnel Class 1 Areas
Planner(s): BHB
Contaminant Summary

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

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

Gross Activity Building Surface 6,726 No 0.z§8 10.1
1 ; 10.1
4 34

9 2
16 15
25 1.2

36 1

#vé
0
slafe!
COMPASS v1.0.0 5/8/2004 Page 1
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Building Surface Survey Plan

Survey Plan Summary

Site: Discharge Tunnel Class 1 Areas
Planner(s): BHB
Survey Unit Name: Discharge Tunnel SS1

Comments: Floor of DT

Area (m3): 110 Classification: 1
Selected Test: WRS Estimated Sigma (cpm): 62.1
DCGL (cpm): 424 Sample Size (N/2): ) 10
LBGR (cpm): 300 Estimated Conc. (cpm): 31
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100 EMC Sample Size (N): 10

Prospective Power Curve

.5 I~
w
409 1 —\
- 1
= 08 1
(<
=07 —4 \
z 1 N
g 08 1 X
v U .S 1 ‘
g . Y
= 04 |13 A
= 1 LY
Z 03 +——F \
£ . \
€& 02 1
5 |
= 01 +— A\
B 0 I |
0 50 100 150 200 250 300 350 400 450 500
Net Beta (cpm)
Power w— DCGL = wu Fstimated Power
s | BGR m  1-beta
COMPASS v1.0.0 5/8/2004 Page 1
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@ Building Surface Survey Plan

Contaminant Summary

DCGLw
Contaminant (dpm/100 cm?)
Gross Activity 6,726
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 em?); 6,726
Total Efficiency: 0.05
Gross Beta DCGLw (cpm): 424
1D Type Mode Area (cm?)
17 GFPC Beta 126
Contaminant Energy’ Fraction? Inst. Eff. Surf. Eff. Total Eff.
Gross Activity 187.87 1.0000 0.48 0.11 0.0540
* Average beta energy (keV) [N/A indicates alpha emission]
2 Activity fraction
Gross Survey Unit Mean (cpm): 297 62 (1-sigma)
Count Time (min): 1
Number of Average Standard MDC
Material BKG Counts (cpm) Deviation (cpm)  (dpmJ/100 cm?)
Concrete 31 266 KRS 1,251
COMPASS v1.0.0 5/8/2004 Page 2
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/| COMPASS- £ DQEWizard for Building: Sixface Asseizment 155 aren M= El

] Elevated Measurement Comparison {EMC) for Beta

ATTACHMENT Y .

7

. j .| Followthe orderofeachtabbelowtoperfon&me EMC.
Py
[ I 4
d o - 1]ErﬂerScam§nglnstxwmntEffderdel 2) Enter Scan MDC Parameters T 3] View EMC Re:ults—'-q
-[ Scan MDC Required per Contaminant . |
o - Contaminant | bDcGlwe | AreaFector | Scan MDCReguired® |
=~ Gross Activity 6.726 1.86 12,510
N /
4 .
e
S . .
" Statistical Design Hot Spot Design
i
~ NR: I 10 Actual Scan MDC*; l 2.466
e ] Bounded Area (m?): ] 11.0 Area Factor: l N/A
S, AreaFector. | 186 Bounded Area(m?): | N/A
DCGLw™ l 5,726 Post-EMC N/2: l 10
' Scan MDC Required*. | 12610 e
. " dpm/100 cm? No additional samples are required because the actual
oy scan MDC is less than the DCGLw for each
1o contaminant,
N @ I Enable Trainint
¥ | - ok ]
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Building Surface Survey Plan

Survey Plan Summary

Site:

Planner(s):

Survey Unit Name:

Discharge Tunnel Class 1 Areas
BHB
Discharge Tunnel $S4

Comments: Ceiling of DT
Area (m?); 108 Classification: 1
Selected Test: WRS Estimated Sigma (cpm): 62.1
DCGL (cpm): 424 Sample Size (N/2): 10
LBGR (cpm): 300 Estimated Conc. (cpm): 31
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100 EMC Sample Size (N): 10
Prospective Power Curve

7o =

20T \

= 08

[

= 07 A

& i \

06 \

& : \

- | ]

e — Y

201 \

£ 03 3 \

£ L 1\

& o2 +—1

& —1

= 01 1 AW

& |

] SO 100 1S0 200 250 300 350 400 450 SO0
Net Beta (cpm)
- Power o DCGL " = Estimated Power
smmemm | BGR m  1-beta
COMPASS v1.0.0 5/8/2004 Page 1
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@ Building Surface Survey Plan

Contaminant Summary

DCGLw
Contaminant (dpm/100 cm?)
Gross Activity 6,726
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): 6,726
Total Efficiency: 0.05
Gross Beta DCGLw (¢cpm): 424
1D Type Mode Area (cm?)
17 GFPC Beta . 126
Contaminant Energy* Fraction® Inst. Eff. Surf. Eff. Total Eff.
Gross Activity 187.87 1.0000 0.48 0.11 0.0540
' Average beta energy (keV) [N/A indicates alpha emission])
2 Activity fraction
Gross Survey Unit Mean (cpm): 297 + 62 (1-sigma)
Count Time (min): 1
Number of Average Standard MDC
Material BKG Counts {cpm) Deviation (cpm)  (dpm/100 cm?)
Concrete 31 266 345 1,251
COMPASS v1.0.0 5/8/2004 Page 2
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WACOMPASS': DQO: WiZaid (ot Bullding SusfaceAssesimient o o A SRS
o | Elevated Measurement Comparison (EMC) for Beta

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

h
J - 1) Enter Scanning Instrument E fficienc 2) Enter Scan MDC Parameters T © 7"3) View EMC Results -
o
. j . Scan MDC Required per Contaminant )
o Contaminant | DCGLw* | AreaFector | ScenMDCRequired* |
i Gross Activity 6,726 1.87 12578
2o
f (;P"'
ST Statistical Design Hot Spot Design
e | _
~ N/2: I 10 Actual Scan MDC*: 2.466
Bounded Area(m?): [ 108 AreaFactor. | N/A
i DCGLw*™ 6.726 PostEMC N/2: 10

Scan MDC Required™; | 12,578 COMPASS . P , ST
= dpmy/100 cm? @ No additional tamples are required because the actual

scan MDC is less than the DCGLw for each
contammant.

P
e o] s %

v1.0.0

A, AreaFactor. | 187 Bounded Area (m?): |

(TTACHMENT Y .
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Survey Plan Summary

Building Surface Survey Plan

Site: Discharge Tunnel Class 1 Areas
Planner(s): BHB
Survey Unit Name: Discharge Tunnel SS6-1
Comments: South Walli of DT
Area (m3?): 118 Classification: 1
Selected Test: WRS Estimated Sigma (cpm): 62.1
DCGL (cpm): 424 Sample Size (N/2): 10
LBGR (cpm): 300 Estimated Conc. (cpm): 31
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100 EMC Sample Size (N): 10
Prospective Power Curve

g ‘1 -

209 |1 A}

£ i A

= 08 I

o

= 07 +—1 3

z 1 \

E 0.6 — X

v 05 1—3 3

£ — ‘\

=201 X

£ 03 M \

£ ; A

el

z 01 +— A\

T B |

0 S0 100 1S0 200 250 300 350 400 450 500
Net Beta (cpm)
— Power — DCGL = wm Estimated Power
s | BGR m  1-beta
COMPASS v1.0.0 §/8/2004 Page 1

ATTACHMENT. [ . &




Contaminant Summary

CHTRN\ Y |
& Building Surface SurveyPlan -—— — -

DCGLw
Contaminant (dpm/100 cm?)
Gross Activity 6,726
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): 6,726
Total Efficiency: 0.05
Gross Beta DCGLw (cpm): 424
1D Type Mode Area (cm?)
17 GFPC Beta . 126
Contaminant Energy' Fraction® Inst. Eff. Surf. Eff. Total Eff.
Gross Activity 187.87 1.0000 0.48 0.11 0.0540
1 Average beta energy (keV) [N/A indicates alpha emission)
2 Activity fraction
Gross Survey Unit Mean (cpm): 297 £ 62 (1-sigma)
Count Time (min): 1
Number of Average Standard MDC
Materia! BKG Counts (cpm) Deviation (cpm) {(dpm/100 cm?)
Concrete 31 345 1,251
COMPASS v1.0.0 5/8/2004 Page 2
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Y €OMPASS:Z0Q0 Wizsid for Bislding Suiface Asséssment. 3nsi0is

] Elevated Measurement Comparisan (EMC) for Beta

4 "‘.; | | Followthe order of eachtab belowta perform the EMC.
¢ 3 ' qf . )
d 1) Enter Scanning Instrument Elﬁdemieq’ 2) Enter Scan MDC Parameters T 3) View EMC Results ?
: ! v Scan MDC Required per Contaminant

f_ - Contaminant | DCGLw* r Area Factor | Scan MDC Regquired* |
- Gross Activity 6.726 1.80 12107

Loy

I

L

=~ Statistical Design Hot Spot Design

Rl Ne: [ Actuel ScanMDC* | 2486
L BoundedArea(m?: | 118 AreaFactor. | NA
S AreaFector. [ 180 BoundedArea(m?: || NA
; | DCGLwe [ 6726 PostEMCN/2: [ 100

| ScanMDCRequired~ [ 12107 . BTN
<. | “apmyitoemt No addtional samples are required because the actual
i scan MDC is less than the DCGLw for each
L j ' contaminant.
1 e .
a =9 _ ¥ Enable Trainin [ Ok}
! v1.00

ATTACHMENT. F . /0
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Survey Plan Summary

Building Surface Survey Plan™ -

Site: Discharge Tunnel Class 1 Areas
Planner(s): BHB
Survey Unit Name: Discharge Tunnel SS6-2
Comments: North Wall of DT
Area (m3): 135 Classification: 1
Selected Test: WRS Estimated Sigma (cpm): 62.1
DCGL (cpm): 424 Sample Size (N/2): 10
LBGR (cpm): 300 Estimated Conc. (cpm): 31
Alpha: 0.050 Estimated Power: 1.00
Beta: 0.100 EMC Sample Size (N): 10
Prospective Power Curve

T, 5 =

173

509 T —\

f-  §

= 08 1

£ 07 1 A

S ) l

g 1 1

C 06 | X

& 1 X

e 0s i 11

=01 X
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5 ]

z 01 T4 \

& 9 |

¢ 50 100 150 200 250 300 350 400 450 500
Net Beta (cpm)
— Power e DCGL w= e Estimated Power
e | BGR m  1-beta
COMPASS v1.0.0 5/8/2004 Page 1
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@ Building Surface Survey Plan

Contaminant Summary

DCGLw
Contaminant {dpm/100 cm?)
Gross Activity 6,726
Beta Instrumentation Summary
Gross Beta DCGLw (dpm/100 cm?): 6,726
Total Efficiency: 0.05
Gross Beta DCGLw (cpm): 424
ID Type Mode Area {cm?)
17 GFPC Beta . 126
Contaminant Energy’ Fraction? Inst. Eff. Surf. Eff. Total Eff.
Gross Activity 187.87 1.0000 0.48 0.1 0.0540
* Average beta energy (keV) [N/A indicates alpha emission]
2 Activity fraction
Gross Survey Unit Mean (cpm): 297 £ 62 (1-sigma)
Count Time (min): 1
Number of Average Standard MDC
Material BKG Counts (cpm) Deviation {cpm) (dpm/100 cm?)
Concrete 31 266 345 1,251
COMPASS v1.0.0 §/8/2004 Page 2
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CRFPEY "

| Elevated Measurement Comparison (EMC) for Beta

: ; ". Follow the order of each tab belowta perform the EMC.
RN Faw : p
X « ] [1) Enter Scanning Instrument Efﬁciemie{ 2) Enter Scan MDC Parameters T 3) View EMC Results

/ ~ Scan MDC Required per Contaminant i
;f“ - Contaminant | DCGLw* | Area Factor | Scan MDC Required* l
e Gross Activity 6.726 1.68 11,300
S
e
e i Statistical Design --Hot Spot Design — -

e Ne: [0 Actuel ScanMDC* | 2.466
SR Bounded Area (m?): | 135 Area Factor: l_N/A_-
e/ AreaFactor. [ 168 BoundedArea (m: | NA

DcGLws [ 6.726 PostEMCN/2: [ 10
Scan MDC Required™; l 11.300 COMPASS
; * dpm/100 cm? No additional samples are required because the actual
S scan MDC is less than the DCGLw for each
; N @ Qs
d i .3“ M Enable Training .
\ v —=

et iy S 4
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ORIGINAL

CALIBRATION
CERTIFICATE
Durstek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION DETECTOR INFORMATION
Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 44-10
Contact Name: Thomas Scott Serial Number: 196022
Customer Purchase Work Order Evaluation Method:
Order Number NIA Number: 2004-01500 Source

" PETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION -

1) Source Nuclide: Csm Serial Number: 019454 Activity: SuCi Certification Date: N/A (Used for Plateau Only)
2) Source Nuclide: Cs'” | Serial Number: 049711 Activity: Variable Certification Date: 04/09/03
HETE _Sc_aiei Information Precision Test mR/Hr (Source #2)
2350-1 #126172 Count 1 2.04
Due Date 470672005 Count 2 2.04
Threshold C T=100(10mV) | ~ Count 3 2.02
Cable Length 5ft. Average 2.03
N/A N/A Tolerance £10% All counts within £10% of Average
N/A N/A Pass/Fail Pass
N/A N/A : o A
Low Sample Activity (400uR/hr): High Sample Activity @mR/hr) Dead Time (DT): C:.:lil.).r;tion Constant (CC):
Using Source #2 = 73,971 Using Source #2 = 258,839 1.739467E-05 6.214138E+10
ik ATTACHMENTS DETECTOR DATA: DOSE RATE PROBES ' (mR/Hr)
Detector Setup Report YES v/ NoO Desired Exposure Tolerance £10% As Found As Left
Barcode Report YES v/ NO 0.400 0.360-0.440 0.403 0.403
Voltage Plateau: YES v NO 1 0.90-1.10 0.956 0956
High Voltage: 1000V 2 1.8-2.2 2.04 2.04
SRS E T e COMMENTS

'*Detectors set up w:th a 2350-1 may bc used with any 2350-1 provided that the setup parametcrs are scanncd mto thc
2350-1 prior to use with that specific dctcctor”
Cahbrated with Sﬂ. Cable

CATH &
b

"~ i~ - STATEMENT OF CERTIFICATION TR o R
We Certify that the ddector listed above was evalusted for proper operation prior to shipment and that it met ali the Manufadumrs publ:shed operatmg
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for

damage incurred during shipment or use of this detector).

i "t ERLE “'1

Detector

Certified By: M.LSEM_L_ Reviewed By: % KM pate: Y- -0
/

Certification Date: 04/6/04 Certification Due: 04/6/05

ATTACHMENT S . ¢




&2 Duratek- ORIGINAL

— . CALIBRATION
ypc N| CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763 -~
Phone: (865) 376-8337
Fax: (865) 376-8331

This Certificate will be accompamed bv Ca]ibrahon Charts or Rmdmgs where apphcable

- CUSTOMER INFORMATION :: - :1 . INSTRUMENT INFORMATION i},
Customer Name: Duratek Inc. - Instrument Services Facility Manufacturer: Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 2350-1 | Serizl Number: 126172
Contact Name: Thomas Scott Probe: N/A Serial Number: N/A
Customer Purchase Work Order Calibration Method:
Order Number: N/A Number: 2004-01500 Electronic and Source
SR s L INSTRUMENT CALIBRATION INFORMATION T
N Instrument Response
Instrument Range Cahbrat‘xlzzlxusctandard Comments
(crM) (CPM) Before After Calibrated in accordance with
Calibration Calibration | IN-WI-239 Rev 0
400K 400,000 403,896 403,896 Pulser: 101500 Cal Due: 09/18/04
40K 40,000 40,025 40,025 D-814: 2525 Cal Due: 10/22/04
4K 4000 | 4002 T 4002 Psychron: 7480 Cal Due: 02/10/05
400 400 401 401 EPPROM Version: 37122N21
- HV Cal Values _ .. "_. :Desired HV . As Found w1 -~ As Left
.' ‘(M2350 BV Entry) (Vo]tmcter) (VDC) - (YDC) - - (YDO)
600 600 605 605 Temp: 22.8°C
1,200 1,200 1,203 1,203 Pressure: 745 mmHg
1,800 1,800 1,798 1,798 Humidity: 31%
Parameter. . . 7 .. L Tolcrance(:klo%) As'Found el ?L;_."-' AsLeft’ B
Threshold T=100 10 (9to11) mVﬁC 10.2 10.2 Geotropism: SAT ACK/Scroll: SAT
Threshold T =500 50X (45 to 55) mVDC 48.6 48.6 BAT>4.5: SAT Volume: SAT -
Threshold T =1000 100 £ (90 to 110) mVDC 98 98 Count: SAT Audio Divide: SAT
Window Width W = 100 10x(9to 11) mVDC 9.3 9.3 Alarms: SAT Lamp: SAT
Display-to-mV ratio: 100 to 10 mV Overload Test: SAT

“STATEMENT OF CERTIFICATION *

S st

incurred during shipment or use of this instrument).

We Ccmfy that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers publxshed operating specxﬁutxons
We further centify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage

Instrument

Calibrated By:

MAJLQ_.(QA L'

Date:

of-¢-24

Calibration Date: 04/06/04

Calibration Due: 04/06/05

g .

Z
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LUDLUM MODEL 44-10 HIGH VOLTAGE PLATEAU DATA SHEET

Serial Number: 196022 .

HIGH VOLTAGE SOURCE (10 second count)
705 17,537
706 21,507
707 24,743
708 25,998
709 27,826
710 (SET) 28,245
711 28,040
712 26,415

713 25,339 -
714 22,792

Detector plateau performed using Cs437 #019454 5uCi nominal value button source

Detector Parameters for Peaking

Parameter Setting Setting
Threshold (10mV/100) 642 612
Window (On) 40 . 100
High Voltage 710 _ 710
CPM/mR/Hr 122,572 208,705
Background CPM 27 63

CPM/mR/Hr conversion performed using Cs137 #049711 Certification Date: 04/09/03

- FWHM values performed with Cs137 #019454 (Threshold = 642 and Window = 40)

FWHM = 679 — 586

662 x 100% 11.5%

Detector peaked for Cs'’ using Ludlum peaking procedure and threshold setting of 642

and window setting of 40. As left threshold setting is 612 and window at 100 as requested
by John Duskin. 2350-1 #126172 calibration due 04/06/05 used for peaking 44-10
detector. '

Performed By: Wa—*—*—L Date: 4/0’].04‘

Reviewed By: %ﬂ/ Date: &-6-°F
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. ORIGINAL

TyePr1CA
' -
Performed By: R. J. Reheard Date:]f 6/24/03
Instrument S/N: 95352 _ Probe S/N:| 94818
{nstrument Vendor Cal. Date: 12/20/03 . Cjl. Due Date:|| 12/20/03

N

150:7603 4 Values e AsThipCl {2 6%) H2% Bioyicd Emission. Rate (secx) (X 3%):i
Am-241 (GO 535) §-023 0.25 4/8/99 12:00 GMT 4.24E-01 7.43E+03 O Am-241
Cs-137 (GO 536) S-024 0.50 4/8/99 12:00 GMT 3.11E-01 8.89E+03 4"‘@ Cs-137
Source Radionuclide Decay Date
Cs-137 6/24/03
Decay Factor= 9.075E-01 apsedﬁe (days)= -—1 538
Activity (aCi)y= 2.821E-01
Source dpm= 6.262E+05
Source dpm/in Probe Area (cm*2)= 5.260E+05
27 Emission Rate (sec-1)= 6.253E+03
Probe Area (cm*2) 27 Emission Rate (min-1)= 3.752E+05
126 27 Emission Rate in Probe Area (min-1)= 3.151E+05 { 6ﬁ
. {q\“".(
Record of 1 Minute Source & Backqround Counting Results (2] Check if using ISO 7503-1 Value @\b
No. OW Source Gross CPM OW Background CPM OW Source Net CPM RESULTS / \/é “J
1 1.61E+05 175 1.608E+05 CountsiEmission (€)) ] P“ 1%
2 1.61E+05 201 1.604E+05 50.9% <& o.q
3 1.60E+05 180 1.601E+05 27 Emisslon/Disintigration (€s)
4 1.60E+05 161 1.602E+05 50.0%
5 1.61E405 145 1.607E+05 Counts/Disintigration (€t)
6 1.60E+05 176 1.603E+05 25.4%
7 1.60E+05 183 1.602E+05
8 1.61E405 184 1,604E+05 (e L
9 1.60E+05 204 1.602E+05 Approved: SN ow [ A LA
10 1.61E+05 190 1.607E+05 i , Y
Mean= 179.9 1.604E+05 Date: ©[2570%

Calibration Calculation Sheet Verification Date=>

December-02

B. Brosey/P. Donnachie=

December-02
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Efficiency Fraction

DataDega,

= ’
Dala: Datal_Loss
-»-------k\ ----------------------------- Mmodel ExpDacay'l
\ Chir2=0.00018
08 Ny y0 003535

%D a =0
N .. S Al 1 00633
i1 1.61 706

2002118

+0.01809
=0.07558

i ! ! ' i !

L T
0.0 0.5 - 1.0 1.5 20 25

Inches from 150 cm® Source
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‘decayed values of positive nuclides selected in Table 2._In addition MDA values have

DCGL Calculation Logic-Discharge Tunnel

Survey Unit: SNEC Discharge Tunnel

Description: The purpose of this calculation is to determine a representative isotopic mix for the
Discharge Tunnel from available sample analyses. The effective surface area and volumetric
DCGL,s are then determined from the mean percent of applicable samples.

Data Selection Logic Tables: The radionuclide selection logic and subsequent DCGL
calculations are provided in seven (7) tables. These tables were developed using Microsoft
Excel spreadsheet software. 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 Discharge Tunnel sample analyses. These
results are from scoping, characterization, and pre/post remediation surveys. The
samples consist of various sediments, scrapings 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 Listing — 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 1
{e.g. January 15, 2004). Positive results are denoted ina yellow background field while
MDA values are in a gray background.

Table 3: Decayed Listing of Positive Nuclides & MDAs Removed- This table provides the

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 tota! 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 DCGL,, per
MARSSIM equation 4-4. See Table 6. Note that the Co-60 mean percents were
averaged using only samples 1 & 2. In addition, the mean percents calculated from
sample 2 for Am-241, Pu-238, Pu-239 and Ni-63 were not averaged throughout the
spreadsheet since there was only one sample 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-137 for Positive Nuclides — This table provides the calculation
methodology for determining the surrogate ratio to Cs-137 for each radionuclide. From
this information the mean, sigma, and mean % of total are calculated. The mean % of
total values is used to calculate the volumetric DCGL,, per MARSSIM equation I-14. See
Table 7. Note that the Co-60 ratios were averaged using only samples 1 & 2. In addition,
the ratios calculated from sample 2 for Am-241, Pu-238, Pu-239 and Ni-63 were not
averaged throughout the spreadsheet since there was only one sample where these
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.

1
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Table 6: Effective DCGL Calculator for Cs-137 (dpm/100 cm”2) — This table provides the
surface gross activity DCGL,, calculation results from data inputted from Table 4.

Table 7: Effective DCGL Calculator for Cs-137 (in pCi/g) — This table provides the
surrogate volumetric modified Cs-137 DCGL,, calculation results from data inputted from
Table 5.

Summary ~ Since the Discharge Tunnel is a concrete structure the release limit is primarily
based on the surface area DCGL,,. However, a small portion of the Discharge Tunnel ceiling
Class 1 area has volumetric contamination. Using the above data selection logic tables the
calculated gross activity DCGL,, for surface area is 8,968 dpm/100 cm®. The Cs-137
volumetric DCGL,, is 6.52 pCi/g. These values would be reduced by 25% as part of SNEC's
requirement to apply an administrative limit as required by the License Termination Plan
(LTP).

ATTACHMENT & . 2




TABLE 1 - Data Listing (pCilg)

Decay Date
T2 T12 112 T2 T2 TR T12 T2 T12 T12 112 | Janvary 15 2004 |
- 448527 | 10446 15 [ 1925 23275] 11019.5925 167861.05] 32050 6875 | 8813847 75] 5259.6 | 2092882 5] 36561 525] 49674
SHEC Sample Ho L ion/Description H-3 $r-90 Co-80 Cs-137 Am-241 Pu-238 Pu-239 Pu-241 C-14 Ni-83 Eu-152 Analysis Da! Elapsed Time (d)
1] SX105D880031 Discharge Tunnel Vall Scraping 0.84 120 0.2 0.04 0.04 July 29, 19 1821
2| sxiosDgso0a: Discharge Tunnel 6" Drain Line Scraping 100 8 4300 54 16 25 60 6 55 20 July 22 1 1638
3| sxssDggzes SSGS Discharge Tunnel Fioor Sediment ~670 - 16 November 22. 1999 1515
4| SX55099266 S5GS Discharge Tunnel Floor Sediment ~610° i 23 November 22. 1999 1515
6] 5X65089267 S8GS Discharge Tunnel Fioor Sediment ~550' 018 2 November 22. 1999 1815
8 SXCC4228 S5GS Discharge Tunnel 8.3, Ceiing Sect 1. Siice 1 0732 0259 0.0237 25 0.0181 0.026 0.0159 2.52 0.141 .54 013 Qctober 16, 2003 g1
7] sxcwss:s | 55GS Discharge Tunnel# 2. Concrete Wall Core - SR-56 Buiding Structure | 2.01 0138 | 00663 2 0.0876 0.148 0.0119 3.98 0.189 243 0.207 May 6. 2003 282
8] SXcw3sss  [SSGS Discharge. Tunnel# 2. Concrete Val Cors - SR-56, Buiding Structure]  1.99 0168 13 4 131 026 013 498 0.17 265 0.262 May 6. 2003 254
9]  Sxewrss SSGS Tunnel, North Vall - 58" From Floor 103 003 .07 22 044 0047 0044 657 396 788 033 March 62001 1042
10]  SXsD923 S5GS Tunnel. Rubble @ 700', SR-0008 369 0.05 .01 01 006 0.003 0.003 0.549 0.064 7.02 005 May 22 2001 968
TABLE 2 - Decayed Listing (pCilg)
SNEC Sample lo L iption H-3 Sr-90 Co-60 Cs-137 Am-24° Pu-238 Pu-239 Pu-241 C-14 Hi-83 Eu-152 Analysis Da:
1| SX108D980031 Discharge Tunnel Wall Scraping _ 4 67E-01 03E+02 | 199E-01 | 386E-02 | 400E-02 July 29, 19
2| SX105D980033 Discharge Tunnel 6° Drain Line Scraping 7.76E+01 | 718E+00| 1.66E+01 | 4 33E+03 [ 536E+00| 154E+00 | 2 50E+00 [4.84E+01] 6.00E+00 | 533E+01 ] 159E+01] July 22 19
3| SX55D89264 SSGS Discharge Tunnel Floor Sediment ~€70' 16E-01 | 145E+00 November 22. 1999
4| sxsspgease SSGS Discharge Tunnel Fioor Sediment ~610' TAE-01 | 2.09E+00 November 22, 1999
5| sxssDeg2s7 S5GS Discharge Tunnel Fioor Sediment ~550 27E-02 | 1.82E+00 November 22. 1999
6] sxccazs S5GS Discharge Tunnel SP-3, Ceiing Sect 1. Siice 1 722601 | 257E-02 | 229E-02 | 257E+01 | 181E-02 | 289E-02 | 159E-02 |2 49E+00| 141E-01 | 539E-01 | 128E-01| October 16 2003
7 S5GS Discharge Tunnel# 2 Concrete \all Core - SR-56, Buiding Structure | 1.93E+00 | 136E-02 | 6.05E-02 | 2 65E+01 75E-02 | 147E-01 19E-02 |3.85E+00] 1.89E-01 | 2.42E+00 00E-C May 6, 2003
8 SSGS Discharge. Tunnel # 3. Concrate VWall Core - SR.S8 Building Structure| 1.91E+00 | 165E-02 | 119E-01 | 140E+00 | 1.31E-01 026 (30E-01 |4.82E+00] 170E-01 | 2.64E+00 | 2.53E-( May 6. 2003
] S8GS Tunnel, North Wall - §-8" From Floor [76E+00 | 280E-02 | 4 81E-02 | 212E+01 | 438502 | 459E-02 | 4 40E-02 |572E+00] 3.96E+00 | 7.73E+00 | 2 85E- March 6. 2001
10]  Sxspe2? SSGS Tunnel. Rubble @ 700', SR-0008 18E+00 | 469E-02 | 7.06E-03 | 141E-01 | 567E-03 | 294E-03 | 3.00E-03 |4 83E-01] 6.40E-02 | 6.89E+00| 4 37E-02] May 22 2001
learme] 1 57E+01 | 122E+00| 177E+00 | 4 526402 | 8 35E-01 | 2 95E-01 92E-01 [ 1.10E+01] 1.75E+00 | 123E+01 | 2 80E+00 49984
Sigme=] 30 481 2919 5224 1363 086 1997 0558 0930 18414 2580 20308 423
Hean % of Totame| 3 14% 024% 0.35% 90.40% 0.17% 0.06% 0.08% 2.19% 0.35% 45% 0.56% 100.00%
KEY
Yellow Shaded Background = Positive Result
Gray Shaded Background = DA
3
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TABLE 3 - Decayed Listing of Positive Nuclides & MDAs Removed (pCilg)
SHEC Sample llo Location/Description Co-60 Cs-137 Am-241 Pu-238 Pu-239 Ni-B83 Total (pCi/
1| sx10sDgs0021 Discharge Tunnel Vall Scraping 4 67E-01 | 1.08E+02 108.77
2 | sX10SD990032 Discharge Tunnel & Drain Line Scraping 166E+01 [433E+03| 536E+00 | 154E+00 | 2. 50E+00 | 5 33E+01 4409 52
3| sxsspeo2sd SSGS Discharge Tunnel Floor Sediment ~670" 1.45E+00 145
4| sxsspoo2es SSGS Discharge Tunnel Floor Sediment ~610" 2 09E+00 209
5 SX55D99257 SSGS Discharge Tunnel Floor Sediment ~550° 1.82E+00 1.82
6 SXCC4236 SSGS Discharge Tunnel SP-2, Ceiling, Sect 1. Slice 1 2.57E+01 25.65
7 SXCW3528 SSGS Discharge Tunnel # 2, Concrete YWall Core - SR-5€, Building Structure 2.65E+01 2647
3 SXCW3529 SSGS Discharge, Tunnel # 2, Concrete Wall Core - SR-56, Building Structure 1.40E+00 140
] SXCWT735 SSGS Tunnel, North Wall - §-8" From Floor 2.12E+01 21.16
10 SXED922 SSGS Tunnel, Rubble @ 700" SR-0008 141E-01 014
lean=| 3 55E+00 [ 4 52E+02| 5 36E+00 | 154E+00 | 2 50E+00| 5 33E+01 523 14
sigma=| 11433 [ 1363.086
Mean % of Totaks] 1.63% 86.38% 1.02% 0.30% 0.48% 10.19% 100.00% 1

TABLE 4 - Mean Percent of Total for Positive Nuclides

SHEC Sample lo Location/Description Co-60 Cs-137 Am-241 Pu-238 Pu-239 Ni-63 Total
1| $X105D990031 Discharge Tunnel Wall Scraping 043% 99 57% 100.00%
2| SX10SD890033 Discharge Tunnel §" Drain Line Scraping 0.38% 98.20% 0.12% 0.04% 0.06% 1.21% 100.00%
3 SX55D80264 SSGS Discharge Tunnel Floor Sediment ~670° 100.00% 100.00%
4 SX58D89266 SSGS Discharge Tunnel Floor Sediment ~610' 100.00% 100.00%
5| SXSSD992E7 SSGS Discharge Tunnel Floor Sediment ~550° 100.00% 100.00%
5 SXCC4226 SSGS Discharge Tunnel SP-3, Ceiling. Sect 1, Slice 1 100.00% 100.00%
7 SXCW3538 SSGS Discharge Tunnel £ 2. Concrete Vall Core - SR-S6. Building Structure 100.00% 100.00%
8 SXCW3539 SSGS Discharge. Tunnel # 3, Concrete Wall Core - SR-56, Building Structure 100.00% 100.00%
9 SXCWT735 SSGS Tunnel, North YWall - §'-8" From Floor 100.00% 100.00%
10 $X5D923 SSGS Tunnel, Rubble @ 700", SR-0008 100.00% 100.00%

iean=s] 4 03E-03 | 9 98E-01 1.22E-03 3.50E-04 5 67E-04 1.21E-02 1.02

Sigma=s] 0 0004 0.006

liean % of Totaes| 0.40% 98.20% 0.12% 0.03% 0 06% 1.19% 100.00%

TABLE 5 - Ratio to Cs-137 for Positive Nuclides

SHEC Sample lo Location/Description Co-60 Cs-137 Am-241 Pu-238 Pu-239 Hi-83
1| SXx108D980021 Discharge Tunnel Wall Scraping 4 31E-03 | 1.00E+00
2 | SX10SD9S0032 Discharge Tunnel &" Drain Line Scraping 3.84E-03 | 100E+00] 124E-03 3.57E-04 | 5.77E-04 1.23E-02
3 SXE5SD09264 SSGS Discharge Tunnel Floor Sediment ~670" 1.00E+0Q0
4 SX5SD99266 SESGES Discharge Tunnel Floor Sediment ~610' 1.00E+Q0
5 SX5SD89267 SSGS Discharge Tunnel Floor Sediment ~550' 1.00E+00
6 SXCC4236 SSGS Discharge Tunnel SP-2, Ceiling, Sect 1, Slice 1 1.00E+00
7 SXCW353H SSGS Discharge Tunnel # 2, Concrete Wall Core - SR-56. Building Structure 1.00E+00
8 SXCWas29 SSGS Discharge. Tunnel # 3, Concrete Wall Core - SR-56, Building Structure 1.00E+00
9 SXCW735 SSGS Tunnel. North Vvall - £'-8" From Floor 1.00E+00
10 SXSD923 SSGS Tunnel, Rubble @ 700" SR-0008 1.00E+00
Mean=s| 4 08E-03 | 1.00E+00| 1.24E-03 3 57E-04 5.77E-04 1.23E-02
sigma=| 0 0003 0.0000
Iean % of Totals| 0 40% 98.18% 0.12% 0.04% 0.06% 1.21% 100.00%
4

U2



INIWHOVLLY

aQ
g

Table 6

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

t

HASTE Bar 2 24 YT it AP Al iy

f ;‘,m Gross’Activity DCG Lwi“i% fé?o‘i}l'mﬁ&ﬁd};ﬁ‘i’ ivtvr‘;ﬁ;'e Ur'r't'fi“-,

8968

|dpmi100 cm42

6726

|dpmi100 cm*2

i ! : :

[ 25.0)mremiy TeDE Limit _ A i ] ! ~

., , . ’ ! R Can I Ut ey [ i Cisam A mins trative Limit 55

_SAMPLE NO(s)=>| Discharge Tunne! R 8807  |dpmi100 cm~2 6605 ) dpmi100 cmA2

' t , ; : [kSNECALR]  75% |

| § : r ’ :
' Individual
Sample Input Limits Allowed Beta dpm/{100 | Alpha dpmi100

Jsotope (pCilg, uCi, etc.) % of Total ({dpm{100 cm*2). dpmi{100 cm*2 | mremiy TEDE cm*2 cm*2
1|Am-241 1,22E-03 0.120% 27 10.77 9.97 B 10.77 Am.241
2|C-14 0.000% 3,700,000 0.00 0.00 0.00 c14
3]Co-60 4,03E-03 0.397% 7,100 35.56 0.13 35.56 Co-60
4| C821 37 aastinizss | ufids 0.0 ELO 194 | 404 98:203% | 24:0::2%:28,000: | 574 8806.99 2y | ++3:7: 86 136 25% BBOT.0 722 CoAITEeSEanly
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{N1.63 1.21E.02 1.191% 1,800,000 106.78 0.00 liot Detectablel: Ni-63
8|Pu-238 3.50€-04 0.034% 30 3.09 2.57 itk Pu-238
9|Pu.239 5.67E-04 0.056% 28 5.00 4.47 HA: Pu.239
10]Pu-241 0.000% 880 0.00 0.00 liot Detectable}: Pu-241
14] Sr.90 0.000% 8,700 0.00 0.00 0.00 15r-90

100.000% 8968 25.0 8843
Maximum
Permissible
dpm{100 cm*2
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Table 7

N 1 i

f ; , [reesnSNECALars]  715% {Total Activity Limit DCGLW | K ¥AQminiitrative Uimit>:3)
Effective DCGL Calculator for Cs-137 (in pCilg) ‘ 6.64 [pcirg| 498  [pCirg
i i : i : )
: SAMPLE HUMBER(:)Dﬁ)ischarge Tunnel j ! ‘ ) ! :
! - ; [ ; i : [SEMRE CHIIT Ui E0eR | £ Coct ST Adminlatrative Limit}
15.34% 0| mremy TEDE Limit ! : ; 6.52 pCig] 489  |pcirg
0.55% | "0l mremy Drinking Vater (OW) Limit M Chedcfor 25 mremfy '
Sample Input ) 3 B
{pCilg, uCl, % 25 mremy TEDE |fy4 mremly A- Anowed pClig tor | B < Alowed pCUg] vatue Checked trom This Sample {3
1sotope of Total, etc.) | % of Tots! | Limits (pCirg) |HLimHs (RCiig 5 mremy TEOE  |*for 4 miemly.0W;| ColumnAor8 mremfy TEOE ({'m
1}Am-241 0.001 0.122% 9.9 001 PR, S oo 000 3
2(C-14 0000% 2.0 000 % 000 000
3]Co-60 0.0041 0401% 35 003 003 003
Jcsa3 1.0000 98 178%| 66 652 O v 6.7k 379
s|Eu.152 0000% 10.1 0.00 ; 000 0.00
§|H-3 0 000% 132 000 000 000
71Ni-63 0.0123 1208% 147 0.08 272 003 000
8|Pu.238 0.0004 0 035% 1.8 600’ ;| 000 000
9{Pu.239 0.0006 0057% 1.6 000 10¢ 000 001
10]Pu.241 0 000% 86 000 . 000 000
14} Sr.90 0 000% 1.2 0.00 .00 000 000
1.02E+00 100.000% 6.64 183.53 6.64 1.835
Maximum Permissible Maximum To Use This Information,
pClig Permissible pClg Ssmple Input Units Must Bs In
(25 mremly) (4 mremiy) PC"lﬂQLﬁ_QL[QEL_




Nal Scan MDC Calculation - Concrete Surface

bE100, p=0s5 HSG-3048 SRS dEH38
23 e ﬁ -3 2203 j P nd .
’-——v:—-wm . T}‘?’ :‘.ZS o ® SELo
Conv,:= 208, Mgputpu "7;zZ§§Pr*1,9{j
HS d
= 6.096 Observation Interval (seconds)
HS 4
O; ==—— Observation Interval (seconds)
O SR
(b-0;)
bj:=
60

_net counts per minute

MDCR ;
dp

MI)CR surveyo\rw-é‘ 61.228 het counts per minute

PRTTER gL "“b..a¢

MDCR surveyor =

MDCR
MDER := surveyor
Conv o
MDER=02945| pR/

MDC ., - MDER

3

MS output’l‘lo

St d Y " H
MDCIETAEY  pCis
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Nal Scan MDC Calculation - Concrete Surface

TTSOTELTTY SRt T
§§ --‘;;;;go 48 SR d =138

3y .»: LMY

HS 4
<R = 6.096 Observation Interval (seconds)

HS 4 .
O; ==—— ' Observation Interval (seconds)
0. SR
(b-0;)
bj:= -
60
60
MDCR ; := (djl:)—
i
jl!IrDCRW:'P:a.’ZE?: net counts per minute e
MDCR ;
MDCR gyrveyor = —F—
dp
MI?CB sur\;e}Jr = 86.§8? 5 net counts per minute

MDCR
MDER := surveyor
Conv S
MDER=0.416°7 pR/Mh
MDC . = MDER :
MS output‘l'lo
MDCEY *”f5¢93 7 pCilg

[ 4. ala¥]
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Nal Scan MDC Calculation - Surface Deposition

kAt '.“,f_?‘_ : .)::;‘ -
b=100 p:05 HS§-3048 SRES  dEI38

Conv =208,

O;=6.096 Observation Interval (seconds)

i* 60 o

net counts per minute

MDCR ;
b

MDCR surveyor = 61.228 j net counts per minute

-L“.. -\-.‘.».—- JEVRS

MDCR surveyor =

MDCR surveyor

Conv

MDER :=

MDER'=70.294 =

2T b e T TS

MDER
MS 0utput' 1- 103

MDC scan =

MDC 1961151  pCi/cm?

MDC  scan-222 = 4353.677 5 W dpm/100 cm?

TR
BAERR. RIS SPrRR u:&h.&..._im)

EMina 4 - £
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where:
b = background in counts per minute
b; = background counts in observation interval
Conv = Nal manufacturers or calibration information reported response to energy of contaminant (cpm/uR/h)
d = index of sensitivity (Table 6.5 MARSSIM), 1.38 = 95% of correct detection’s, 60% false positives

HSy4 = hot spot diameter (in centimeters)

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

MDCR; = Minimum Detectable Count Rate (ncpm) e mmmememmeemim e e

MDCR ryeyor = MDCR, corrected by human performance factor (ncpm) - m e e e

MDER = Minimum Detectable Exposure Rate (uR/h)

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

output

O, = obervation Interval (seconds)

p = human performance factor

SR =scan rate in centimeters per second . e — e e m

ZMmMina
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Page 01

DOS File : 12SLAB.MS5
Run Date: May 9, 2004
Run Time: 8:06:59 AM
Duration : 00:00:01

MicroShield v5.05 (5.05-00121)

GPU Nuclear

Case Title: 12" Diameter
Description: Slab - 1" Thick, Cs-137 Source Term

Geometry: 8 - Cylinder Volume -

End Shields

File Ref:
Date:

By:
Checked:

Source Dimensions

Height 2.54 cm 1.0in
Radius 15.24 cm 6.0in
Dose Points
X Y VA
#1 Ocm 10.16 cm Ocm
0.0in 4.0in 0.0in
Shields
Shield Name Dimension Material Density
Source 1853.333 cm® Concrete 2.35
Air Gap Air 0.00122
Source Input
Grouping Method : Actual Photon Energies .. .. .. ___
Nuclide curies becquerels uCi/lcm?® Ba/cm?®
Ba-137m 4.1201e-009 1.5245e+002 2.2231e-006  8.2255e-002
Cs-137 4.3553e-009 1.6115e+002 2.3500e-006  8.6950e-002
Buildup
The material reference is : Source
Integration Parameters
Radial 40
Circumferential 40
Y Direction (axial) 40
Resulits
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 3.156e+00 6.355e-06 7.682e-06 5.293e-08 6.399e-08
0.0322 5.823e+00 1.222e-05 1.486e-05 9.832e-08 1.196e-07
0.0364 2.119e+00 6.726e-06 8.749e-06 3.821e-08 4.971e-08
0.6616 1.372e+02 3.202e-02 4.057e-02 6.207e-05 7.865e-05

ATTACHMENT__ 9
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- raye . L
DOS File : 12SLAB.MS5
Run Date: May 9, 2004
Run Time: 8:06:59 AM
Duration : 00:00:01

Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/icm?/sec MeV/ecm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
TOTALS: 1.483e+02 3.204e-02 4.060e-02 6.226e-05 7.888e-05
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_ MicroShield v5.05 (5.05-00121)

GPU Nuclear
Page 01 File Ref:
DOS File: PLATE.MS5 Date:
Run Date: May 10, 2004 By:
Run Time: 11:03:01 AM Checked:

Duration : 00:00:00
Case Title: Steel Surface
Description: 12 Inch Diameter, 1/8" Layer of Oxide
Geometry: 3 - Disk

Source Dimensions

Radius 15.24 cm 6.0in
Dose Points
X Y Z
#1 7.9375 cm Ocm Ocm
3.1in 0.0in 0.0in
Shields
Shield Name Dimension Material Density
Shield 1 318 cm lron Oxide 5.1
Air Gap Air 0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels pCilcm? Ba/cm?

Ba-137m 6.9026e-010 2.5540e+001 9.4600e-007 3.5002e-002

Cs-137 7.2966e-010 2.6997e+001 1.0000e-006 3.7000e-002
Buildup

The material reference is : Shield 1

Integration Parameters

Radial 40
Circumferential 40
Results
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 5.287e-01 5.790e-10 6.708e-10 4.823e-12 5.588e-12
0.0322 9.755e-01 1.437e-09 1.670e-09 1.157e-11 1.344e-11
0.0364 3.550e-01 7.253e-09 8.719e-09 4.121e-11 4.954e-11
0.6616 2.298e+01 6.714e-03 7.745e-03 1.302e-05 1.501e-05
TOTALS: 2.484e+01 6.714e-03 7.745e-03 1.302e-05 1.501¢-05
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Williamsburg Concrete Background Measurements

37122N21 Instrument 95348 RLM6220 Time Detector Counts Count Time (sec) Mode Designator FSS-001 BHB
0 BKGND 1/4/02  08:52 1 7.26E+03 1800 SCL [nital Background B Correction Factor
1 Source Check 1/4/02 09:07 1 1.79E+05 60 SCL Source B 40
2 BKGND 1/4/02  10:05 2 4.40E+01 1800 SCL Inital Background o
14 Source Check 1/4/02  10:39 2 1.561E+05 60 SCL Source a Shielded Unshielded
15 CONA1S 1/4/02 13:00 1 2.78E+02 60 SCL Shielded | B | 2,78E+02
16 CON AU 1/4/02  13:02 1 3.88E+02 60 SCL Unshielded B 3.48E+02
17 CON A2S 1/4/02  13:20 1 2.39E+02 .. 60 SCL_ _.Shielded _ | B]_ [239E+02] ..
18 CON A2U 1/4/02 13:21 1 2.22E+02 60 SCL Unshielded 8 1.82E+02
19 CON A3S 1/4/02 13:28 1 2.39E+02 60 SCL Shielded | B | 2.39E+02
20 CON A3U 1/4/02  13:30 1 2.62E+02 60 SCL Unshielded B 2.22E+02
21 CON A4S 1/4/02  13:36 1 2.45E+02 60 SCL Shielded | B | 2.45E+02
22 CON A4U 1/4/02  13:38 1 2.71E+02 60 SCL Unshielded B - 2.31E+02
23 CON A5S 1/4/02 13:58 1 2.00E+02 60 SCL Shielded | B | 2.00E+02
24 CON A5U 1/4/02  14:00 1 2.82E+02 60 SCL Unshielded B 2.42E+02
25 CON A6S 1/4/02 14:03 1 1.84E+02 60 SCL Shielded | B | 1.84E+402
26 CON ASU 1/4/02  14:05 1 3.10E+02 60 SCL Unshielded B 2.70E+02
27 CON A7S 1/4/02 14:09 1 1.98E+02 60 SCL Shielded | B | 1.98E+02
28 CON A7U 1/4/02_ 14:10 1 3.15E+02 60 SCL Unshielded B 2.75E+02
29 CON A8S 1/4/02 14:19 1 2.34E+02 60 SCL Shielded | B | 2.34E+02
30 CON A8S 1/4/02 14:22 1 2.31E+02 60 SCL Shielded | B | 2.31E+02
31 CON AsU 1/4/02  14:24 1 2.88E+02 60 - SCL Unshielded - | B - <o -——}- 2.4BE+02
32 CON A9S 1/4/02 14:31 1 2.65E+02 60 SCL Shielded | B | 2.65E+02
33 CON ASU 1/4/02  14:33 1 2.89E+02 60 SCL Unshielded B 2.49E+02
34 CON A10S 1/4/02 14:42 1 2.46E+02 60 SCL Shielded | B| |246E+02) - - -
35 CON A10U 1/4/02  14:43 1 3.16E+02 60 SCL Unshielded B - 2.76E+02
36 CON A11S 1/4/02  15:10 1 1.95E+02 60 SCL Shielded | B | 1.95E+02 :
37 CON A11U 1/4/02  15:12 1 2.94E+02 60 SCL Unshielded B . ) 2.54E+02
38 CON A12S 1/4/02  15:13 1 2.21E+02 60 SCL Shielded | B ] 2.21E+02| - .
39 CON A12U 1/4/02  15:14 1 2.84E+02 60 SCL Unshielded ] : 2.44E+02
40 CON A13S 1/4/02 15:23 1 1.74E+02 60 SCL Shielded B [1.74E402 c
41 CON A13U 1/4/02  15:24 1 2.94E+02 60 SCL Unshielded g : -| 2.54E+02
42 CON A14S 1/4/02 15:25 1 1.96E+02 60 SCL Shielded | P | 1.96E+02) - .
43 CON A14U 174102 15:26 1 3.33E+02 60 SCL Unshielded B : > | 2.93E+02
44 CON A15S 1/4/02 15:28 1 2.16E+02 60 SCL Shielded | B | 2.16E+02] . -
45 CON A15U 1/4/02  15:29 1 3.45E+02 60 SCL Unshielded B R 3.05E+02
46 CON A16S 1/4/02  15:30 1 1.83E+02 60 SCL Shielded | B | 1.83E+02}) - - . - -
47 CON A16U 1/4/02 15:31 1 3.13E+02 60 SCL Unshielded B C e -] 2.73E+402
48 CON A17S 1/4/02  15:33 1 1.82E+02 60 SCL Shielded | B | 1.82E+02} . -+ .
49 CON A17U 1/4/02  15:34 1 3.22E+02 60 SCL Unshielded | B - | 2.82E+02
50 CON A18S 1/4/02 15:35 1 1.84E+02 60 SCL Shielded | B | 1.84E+02] - - -
51 CON A18U 1/4/02  15:36 1 3.24E+02 60 SCL Unshielded B -] 2.84E+02
52 CON A19S 1/4/02 15:37 1 1.91E+02 60 SCL Shielded | B | 1.91E+02| - - .~
53 CON A19U 1/4/02  15:39 1 3.07E+02 60 SCL Unshielded p cooo ] 2.67E+02
54 CON A20S 1/4/102 15:40 1 1.94E+02 60 SCL Shielded na 1.94E+02|. - - .
55 CON A20U 1/4/102 15:41 1 3.33E+02 60 SCL Unshielded B - - .| 2.93E+02
56 CON A21S 1/4/02 15:57 1 2.23E+02 60 SCL Shielded | B | 2234020 -~ -
57 CON A21U 1/4/02  15:58 1 2.92E+02 60 SCL Unshielded B o] 2.52E402
58 CON A22S 1/4/02 15:59 1 1.72E+02 60 SCL Shielded [ B | 1.72E+02 R
59 CON A22U 1/4/02  16:00 1 2.80E+02 60 SCL Unshielded 8 <. | 2.40E+02
60 CON A23S 1/4/02 16:01 1 1.94E+402 60 SCL Shielded 1 B | 1.94E+02] . .
61 CON A23U 1/4/02  16:02 1 3.29E+02 60 SCL Unshielded B ~ . '] 2.89E+02
62 CON A24S 1/4/02 16.04 1 1.87E+02 60 SCL Shielded | B | 1.87E+02 S
63 CON A24U 1/4/02 16105 1 3.48E+02 60 SCL Unshielded B : 3.08E+02
64 CON A25S 1/4/02 16:06 1 2.07E+02 60 SCL Shielded | B | 2.07E+02 :
65 CON A25U 1/4/02  16:07 1 3.72E+02 60 SCL Unshielded B - 3.32E+02
66 CON A26S 1/4/02 16:09 1 2.09E+02 60 SCL Shielded | B | 2.09E+02
67 CON A26U 1/4/02  16:10 1 3.26E+02 60 SCL Unshielded i) . | 2.86E+02
68 CON A27S 14/02  16:11 1 2.07E+02 60 SCL Shielded [ B | 2.07E+02 .
69 CON A27U 1/4/02 16:12 1 3.30E+02 60 SCL Unshielded [ 2.90E+02
70 CON A28S 1/4/02 16:14 1 2.30E+02 60 SCL Shielded | B | 2.30E+02
71 CON A28U 1/4/02  16:15 1 3.06E+02 60 SCL Unshielded B 2.66E+02
72 CON A29S 1/4/02 16:20 1 2.13E+02 60 SCL Shielded | B 2.13E+02
73 CON A29U 1/4/02  16:21 1 2.58E+02 60 SCL Unshielded 4] e 2.18E+02
74 CON A30S 1/4/02 16:24 1 2.33E+02 60 SCL Shielded | 0 | 2.33E+02
75 CON A30U 1/4/02 16:25 1 2.89E+02 60 SCL Unshielded B 2.49E+02
76 CON A31S 1/4/02 16:28 1 1.84E+02 60 SCL Shielded B 1.84E+02 :
77 CON A31U 1/4/02  16:29 1 2.63E+02 60 SCL Unshielded B - o) 2.23E+02
— Source Check 1/4/02  17.27 1 1.70E+05 60 SCL —— B
Minimum = 1.72E+02| 1.82E+02
Maximum = 2.78E+02| 3.48E+02
Mean = 2.11E+02| 2.66E+02
Sigma > 2.69E+01| 3.45E+01
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Discharge Tunnel Concrete Variability Measurements - 2
instrument 80500 BB7173 Time Detector Counts Count Time (sec) Mode Designator FSS-178 BHB
2 DIUNLFP1S 715003 08:47 1 1.59E+02 60 SCL™ Shieided |p| |[1.59E+02
3 DTUNLFPIU__ 7M5/03 0848 1  3.97E402 60 SCL _Unshieided | 8 397E+02
4 DTUNLFP2S 71503 0851 1 1.82E+02 60 SCL  Shielded FE 1.82E+02
5 DTUNLFP2U  7/15/03 08:52 1 2.10E+02 60 SCL__Unshieided | B | 290E+02
6  DIUNLFP3S 71503 0855 1 1.73E+02 60 SCL  Shielded w} 1.73E+02
7 DTUNLFP3U 711503 09:00 1 _ 2.75E+02 80 SCL_Unshieided {B 2.75E+02
8  DTUNLFP4S 71503 09:02 1 1.82E402 60 SCL  Shieided (p| [182E+02] |7~
9 DTUNLFP4U__ 715/03 09:03 1 287E+02 60 SCL__Unshielded 2.87E+02
10 DTUNLFP5S 71503 09.06 1 1.71E+02 60 SCL  Shieided |B| [1.71E+02 -
11 DTUNLFPSU 71503 _09:07 1 2.45E+02 60 SCL _Unshieided | B 2.45E+02
12 DTUNLFPES 71503 09:09 1 1.69€+02 60 SCL Shieided |B| [1.696+02
13 DTUNLFPBU 71503 _09:110 1 3.23E+02 60 SCL__ Unshieided [B 3.23E+02
14 DTUNLFP7S 71803 0943 1 1.95E+02 60 SCL Shieided |B| |1.956+02
15 DTUNLFPTU 71503 09114 1 280E+02 80 SCL__Unshielded | B 2.80E+02
16 DTUNLFP8S 71503 0916 1 1.82E+02 60 SCL  Shieided |p] |1.82E+02
17 DTUNLFPBU 71503 0917 1 2.89E+02 60 SCL__Unshieided | B 2.89E+02
18 DIUNLFPSS 7NS03° 0920 1 1.63E+02 60 SCL Shielded |B| [1.63E+02
19 DTUNLFPQU 71503 09:21 1 2.83E+02 60 SCL__Unshieided [B : 2.83E+02
20 DTUNLFP10S 745003 0923 1  1.64E+02 €0 SCL  Shieided |B| [1.64E402]
21 DTUNLFP10U 715003 09:24 1 3.09E+02 60 SCL _Unshielded [P 5 3.09E+02
24 DIUNLFP11S  7/15/03 00:30 1 1.52E+02 60 SCL Shielded [B| [1.52E+02
25 DTUNLFP11U 71503 09:31 1 1.76E+02 60 SCL__Unshielded [B | 1.76E+02
26 DTUNLFP12S 74503 09:33 1 1.26E+02 €0 SCL  Shieided |B| [1.26E+02 X
27 DTUNLFP12U 715003 09:34 1 1.91E+02 60 SCL__Unshieided [B R 1.91E+02
28 DTUNLFP13S 71503 09:35 1 1.33E+02 €0 SCL Shieided |p| |1.33E+02[ -
29 DTUNLFP13U__ 7/15/03 _09:36 1 2.30E+02 60 SCL__Unshieided | 2.30E+02
30  DIUNLFP14S  7/15/03 09:38 1 1.506+02 60 SCL  Shieided |B] |[1.50E#02] — . -
31 DTUNLFP14U_ 7/15/03 0939 1 1.90E+02 60 SCL__Unshieided | 8 -] 1.90E+02
32" DTUNLFP1SS  7/15/03 09:41 1 147E+02 60 SCL Shieided |p| [1.47E%02] —
33 DTUNLFPISU_ 7/15/03_ 09:42 1 248E+02 60 SCL_Unshielded [ | 248E+02
34 DTUNLFP16S 71503 0945 1 1.69E+02 60 SCL Shieided |p] [1.69E+02] -~
35 DTUNLFP16U  7/15/03 09:47 1 2.39E+02 60 SCL_Unshieided [p] |-~ | 239E+02
36 DIUNLFP17S™ 71503 0951 1 1.86E+02 60 SCL  Shielded P 186E+02] - -
37 DTUNLFPI7U  7M503  09:53 1  3.25E+02 60 SCL _ Unshieided | 325E%02
38 DIUNLFP18S 71503 0955 1 1.B1E+02 60 SCL  Shieided |p| |1.81E#02] ~ - -
39 DTUNLFP18U  7/15/03 09:56 1 3.29E+02 60 SCL_ Unshielded | B T | 3.29E+02
40 DTUNLFP19S 771503 09:58 1 1.53E+02 60 SCL Shieided |p| |[1.53E+02] _ - -
41__DTUNLFP1OU 771503 10:00 1 3.15E+02 60 SCL_Unshieided [ .| 3.15E+02
42 DTUNLFP20S  7/15/03 10.02 1  1.81E+02 60 SCL Shielded |p| |181E+02] ~ & -
43 DTUNLFP20U 71503 1004 1 343E+02 80 SCL__Unshielded B . ] 3.43E+02
44 DTUNLFP21S 71503 1007 1 1.84E+02 60 SCL  Shieded |p| |1.94E+02| - - -
45 DTUNLFP21U 71503 10:08 1  3.53E+02 60 SCL__Unshieided | B - | 363E+02
46 DIUNLFP22S  7/15/03 10010 1 1.86E+02 60 SCL  Shieded |B| [1.88E+02| - - —
47 DTUNLFP22U 71503 10:11 1 3.53E+02 €0 SCL__Unshieided [B] | - .-~ | 3.53E+02
48 DTUNLFP23S  7/15/03 10:14 1 1.64E+02 60 SCL Shielded |B| [1.64E+02] - -
49 DTUNLFP23U 71503 10:15__ 1 3.77E+02 60 SCL__Unshielded |8 | 377E+02
50 DOTUNLFP24S 71503 10:7 1 1.54E+02 60 SCL Shieided |p| [1.54E+02] - .-
51 DTUNLFP24U 71503 10118 1 3.4BE+02 60 SCL__Unshieided [B | 3.18E+02
52 DTUNLFP25S 71503 1020 1 1.71E+02 60 SCL Shielded |p| [1.71E+02] - -
53 DTUNL FP25U 7/15/03  10:22 1 3.24E+02 80 SCL _Unshielded | B - | 3.24E+02
56 DTUNLFP26S 71503 10:32 1 1.926+02 ) SCL Shieided 192E+02|
57 DTUNLFP26U__ 7/15/03__10:33 1 2.30E+02 60 SCL _Unshieided [] |-~ - | 2.30E+02
58 DTUNLFP27S 715003 1035 1 1.83E+02 60 SCL  Shieided |p| [1.93Ew02] — -
59 DTUNLFP27U _ 7/15/03 10:38 1 2.70E+02 80 SCL _Unshielded | 270E+02
60 DIUNLFP28S 71503 10:38 1 2.15E+02 60 SCL  Shielded |B| [2.15E+02] ~ -
61 DTUNLFP28U 71503 1039 1 3.85E+02 60 SCL _ Unshielded | B , 3.85E+02
62 DIUNLFP2SS 71503 1041 1 1.896+02 60 SCL  Shieided |B| [1.90E402 -
63 DTUNLFP2OU__ 7/15/03 1042 1 3.20E402 60 SCL _Unshielded - | 3:20E+02
64 DTUNLFP30S  7/1503 1044 1  1.80E+02 60 SCL Shielded |p] |1.B0E+02| -
85 DTUNLFP30U  715/03 1045 1 347E+02 80 SCL _Unshielded | B | 347E+02
66 DTUNLFP31S  7/15/03 10:46 1 1.68E+02 60 SCL  Shieided |B| [169E+02] .~ -
67 DTUNLFP31U__ 7/15/03 1048 1 291E+02 60 SCL _Unshielded | 291E+02
68 DTUNLFP32S 715003 1049 1 1.57E+02 60 SCL  Shieided |p| [1.57E+02]
89 DTUNLFP32Uy 71503 10:50 1 3.07E+02 60 SCL__Unshielded | B - [ 3.07E+02
70 DTUNLFP33S 71503 10:52 1 1.55E+02 60 SCL  Shielded |B| |1.55E+02| -
71__DTUNLFP33U _ 7M503 10:54 1 239E+02 60 SCL_ Unshieided | 2.39E+02
72 DTUNLFP34S~  7/1503 10:56 1 1.59E+02 60 SCL ™ Shielded |B) [1.59E+02
73 DTUNLFP34U 71503 1057 1 4.42E+02 60 SCL _Unshielded A 4.12E+02
74 DTUNLFP35S 71503 10:59 1  1.89E+02 60 SCL  Shielded |B] [1.89E+02] -
75  DTUNLFP3SU 71503 11:00 1 4.11E+02 60 SCL_Unshielded [p] |- - | 4.11E+02
Shieided_Unshielded
Minimum =| 1.26E+02| 1.76E+02
Maximum =] 2.15E+02| 4.12E+02
Mean =| 1.T1E+02] 2.97E+02
Slama | 1.93E+01]| 6.21E+01
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Saxton Nuclear Experimental Corporation

51 SAXTON NUCLEAR Facility Policy and Procedure Manual E900-IMP-4520.06

Revision No.

Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 1
Survey Unit Inspection Check Sheet

H#SECTION 1 - SURVEY:UNIT INSPECTION DESCRIPTION !~

Survey Unit Location DQMR&T\MNS Cqutﬁ F \'LST ISG(

] 5-13 Inspection Team Members :S'QU.,\(“\/

SECTION 2: SURVEY UNIT, INSPECTION SCOPE

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

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

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

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

4, Have ali tools, non-permanent equipmeni, and malerial not needed to perform the FSS been removed?

5. Ara the survey surlaces relalively free of loose debris (i e., dirt, concrele dust, metal filings, elc.)?

6. Are the survey surfaces relatively free of liquids (i e., water, moisture, oil, etc.)?

7. Are the survey surfaces free of all paint, which has the potential lo shield radiation?

8. Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.)

9. Have the Surface Measurement Test Areas (SMTA) data been collected? (Refer to Exhibit 2 for instructions.)

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

11. Is lighting adequate to perform the FSS?7

12. lIs the area industrially safe to perform the FSS? (Evaluale potential fall & trip hazards, confined spaces, etc.) (D

13. Have photographs been taken showing the o;:erall condilion of the area?

EEEEENER \\'\\-\\5

14. Have all unsatisfactory condilions been resolved?

. ek

o,

»

NOTE: If a "No" answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions through the

responsible site depariment, as applicable. Document actions taken and/or justifications in the "Comments” section below. Altach additional
sheets as necessary.

s
-

AE Y

Comments:@nw UNDLL Ca\,'l!p_a! SHce Qw)f,al)

-
-
T

§ur,vey Unit Inspector (print/sign) 'S“Us‘t.\w /’}{LL A Date 7b; /03

[P ATTILR

$Survey Designer (prinUsign) :]"P_bmv\ulx ¢ IWM % Date 5//4/03,

il

-kt
"
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Saxton Nuclear Experimental Corporation
_. SAXTON NUCLEAR Facility Policy and Procedure Manual ES00-IMP-4520.06
, ,@\L\ Title Revision No.
Survey Unit Inspection in Support of FSS Design . . - 0
EXHIBIT 3

Surface Measurement Test Area (SMTA) Data Sheet

PR e e T L 0 SEGTION 1 4D ESCRIPTION L A e

R A LIS AR I NS RN

SMTA Number | SMTA - ngl —\ Survey Unit Number

SMTA Location | DIScWARGe Tuanhe] CElWy | F\RST 1SoFT

Survey Unit Inspector QUSKVU Date 7/31/J Time | /500
L Y SECTION2 £ CALIPER INFGRMATION & PERSONNEL INVOLVED IR wE
Caliper Manufacturer ,,“. ﬂa‘{b ) Caliper Model Number cp-6" cs ..
Caliper Serial Number O 7e3gYy Calibration Due Date (as applicable) jolo J
Rad Con Technician Ao f ) Date MA- Time | VA
Survey Unit Inspector Approval ShosLrw / }J&o)__ Date '7/3 l,b}

FRI SR L T U SECTION 3 - MEASUREMENT RESULTS ' 5%, iR R i i 4
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Additional Measurements Required  / HVNV(\\
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Number
Saxton Nuclear Experimental Corporation
SAXTON NUCLEAR Facilily Policy and Procedure Manual E900-IMP-4520.06
Title Revision No.
Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 1
Survey Unit Inspection Check Sheet

Lapdes s

Survey Unit L.ocation. D\ SC“_AKG;(’TU nhe\ Fum FIIL&T le

Date ’7/»5, Io}

: oy ds DR, P
| F O T e CR
%%WM}F}!;’LE‘S_ SRSTRE

125D | Inspection Team Members | “SQuekv/
: A =Y UNITINSPECTION SCOPE |

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

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

2. Do the surveys (frorn Question 1) demonstrate that the survey unit will most likely pass the FSS?

3. s the physical work (i.e., remediation & housekeeping} in or around the survey unit complete?

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

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

6. Are the survey surfaces relatively free of liquids (i.e., water, moisture, oil, etc.)?

7. Are the survey surlaces free of all paint, which has the potential to shield radiation?

8. Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.)

9. Have the Surface Measurement Test Areas (SMTA) data been collected? (Refer to Exhibit 2 for instructions.)

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

11. 1s lighting adequate to perform the FSS?

12. Is the area industrially safe to perform the FSS? (Evaluate potential fall & trip hazards, confined spaces, elc.) @

13. Have photographs been taken showing the overall ccndition of the area?

NS SN SEE AR NN Y NE

14. Have all unsatisfactory conditions been resolved?

NOTE: If a "No~ answer is oblained above, the inspector should immediately correct the problem or initiate corrective actions through the
responsible site department, as applicable. Document actions taken and/or justifications in the "Comments” section below. Attach additional
sheels as necessary.
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Survey Unit Inspection in Support of FSS Design 0

EXHIBIT 3
Surface Measurement Test Area {SMTA) Data Sheet

C

g% 2T 0 SECTION{-DESCRIPTION - - & 7 &0 # 7

SMTA Number | SMTA- SS1 -] Survey Unit Number SSi

SMTA Location

Disei 26 Tovmel  Flooe. FA\RsT SoFy

Survey Unit lnspector Ohusiow X&J‘éé’ Date 7/31/63 Time {1250

..’

g AN
~lh - {‘? ?' ""‘ -:‘ .

. SECTION 2 - CALI ERTNFORMATION & PERSONNEL INVOLVED

Caliper Manufacturer | M ¥ vl oNXo l Caliper Mode!l Number [ Cf -(," (&

Caliper Serial Number | © 7673 3"13 . Calibration Due Date (as applicable) fofo5s

Rad Con Technician "B\J‘Skm/ )I.Q% | Date ,4//?— | Time ' sV

Survey Unit Inspector Approval ! 'Sbwkw/ Ml;ﬁ Date 7/;7//0)

-
u T o

.o, -l ee .
" S* XX "" 2 0

SECTION 3 - MEASUREMENT RESULTS

SMTA Grid Map & Measurement Results in Units of mm
(Insert Results in White Blocks Below)
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. . Number
Saxton Nuclear Experimental Corporation
Facility Policy and Procedure Manual E900-IMP-4520.06
Revision No.
* W= gyrvey Unit Inspection in Support of FSS Design 0
EXHIBIT 1

Survey Unit Inspection Check Sheet

SRR YL SECTION 1 - SURVEY UNIT INSPECTION DESCRIPTION ™ ' 1Y

: Survey Uml# S 5 G- 2- Survey Unit Location |Disdyet lu*'\w} W‘ILL M)YLTH ,FmsﬂbeT
Date '7/ 2 ob Time lLB(; Inspection Team Members @U-&k\\.}

}&%;*ﬂ:’f_' #1717 SECTION 2 - SURVEY UNIT.INSPECTION SCOPE

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

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

2. Do the surveys {from Question 1) demonstrate that the survey unit will most likely pass the FSS?

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

4, Have 3ll tools, non-permanent equipment, and material not needed to perform the FSS been removed?

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

LY

:) ~ 1 6. Are the survey surfaces relatively free of liquids (i.e., water, moisture, oil, elc.)?

Y - § 8. Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.)

+ 1 8. Have the Surface Measurement Test Areas (SMTA) data been collecled? (Refer lo Exhibil 2 for instructions.)

,- | 10. Are the survey surfaces easily accessible? (No scaffolding, high reach, etc. is needed to perform the FSS) &)

11. Is lighling adequate lo perform the FSS?

.} 12, Is the area industrially safe to perform the FSS7 (Evaluate polential fall & trip hazards, confined spaces, etc.) P

.
ety B
',

13. Have photlographs been taken showing lhe overall condition of the area?

Yes
v

V’

1~

P

7. Are the survey surfaces ftee of all paint, which has the potential to shield radiation? hl/
|

v

V

-

L~

.j
v
Vv

14. Have all unsatisfactory conditions been resolved?

NOTE: If a "No" answer is obtained above, the inspector should immediately correct the problem of iniliate corrective actions through the

responsible site depariment, as applicable. Document actions taken and/or juslifications in the "Comments” sectuon below. Attach additionat
sheets as necessary.
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! Saxton Nuclear Experimental Corporation
SAXTON NUCLEAR Facility Policy and Procedure Manual E900-IMP-4520.06
o ;J.‘ Titls Revision No.
Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 3
Surface Measurement Test Area (SMTA) Data Sheet
BRI B g F v 2T S - SEGTION { - DESCRIPTION' P oE
SMTA Number | SMTA- SS6-2 - 0071 Survey Unit Number SSe-2- 2.
SMTA Location | SS6G 5 AMpeT™ \,w)—l) ]
Surv?y Qnit Inspector RYN 5\[\&/ Date | §/26/3 Time | //3©
EYURTR-T - SECTION 2 - CALIPER INFORMATION & PERSONNEL INVOLVED
Caliper Manufacturer /h\-)c-}c‘(c l Caliper Model Number | C D~6& Tcs
Caliper Serial Number | ¢ 763 $<13 | Calibration Due Date (as applicable) | /0/03
Rad Con Technician AP P i Date A | Time ‘ AL
Survey Unit Inspector Approval T\D.)va-’ / %&#—— Date & / 287 /0}
A . SECTION 3 - MEASUREMENT RESULTS
SMTA Grid Map & Measurement Results in Units of mm
(Insert Results in White Blocks Below) l Comments
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Saxton Nuclear Experimental Corporation
Facility Policy and Procedure Manual E900-IMP-4520.06
Revision No.
Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 1
Survey Unit Inspection Check Sheet
DI SECTION 1 SURVEY UNIT INSPECTION DESCRIPTION -

Survey Unit # Survey Unit Location D\{CMP‘Q \uqu] Se ‘,4‘1\41;1“ F\Q.SJ LS'DFT

Date !3! ) [ "}j o | Inspection Team Members SBJS‘L\;«/

w :;9\}‘32:’ ” Ty SECTION 2- SURVEY UN!T INSPECT(ON SCOPE

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

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

2. Do the surveys (Irom Question 1) demonstrate that the survey unit will mos! likely pass the FSS?

3. Is the physical work (i.e., remediation 8 housekeeping) in or around the survey unit complete?

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

5. Are the survey surlaces relatively free of loose debris (i e., dirt, concrele dust, metal filings, elc.)?

6. Are the survey surfaces relatively Iree ol liquids (i.e . water, moisture, oil, etc.)?

7. Are the survey surfaces free of all paint, which has the potential lo shield radiation?

9. Have the Surface Measurement Test Areas (SMTA) data been collecled? (Refer lo Exhibil 2 (or instructions.)

10. Are the survey surfaces easily accessible? (Na scaffolding, high reach, etc. is needed to perform the FSS)

11. [s lighting adequate to perfarm the FSS?

12. Isthe area industriatly safe to perform the FSS7 (Evaluate potential fall & trip hazards, confined spaces, elc.)

.“ .
e
Pt ity

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

v
| U
|
v
D
8. Have lhe Surface Measurement Test Areas (SMTA) been established? (Reler to Exhibit 2 lor instructions.) /
]
/
l/
(g
ol
/
i/

14, Have all unsatisfactory conditions been resolved?

NOTE: If 3 "No" answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions through the

responsible site department, as applicable. Document actions taken andfor justifications in the “Commenis” section below. Altach addilional
sheels as necessary.
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. @\ Title

Revision No.

_ Survey Unit Inspection in Support of FSS Design 0
EXHIBIT 3 ‘v
Surface Measurement Test Area (SMTA) Data Sheet
R A N e et Rl sECTION Y. -zDEscRIPTIONl,'T (A R TN ’L’,i}gﬁ'-’hzf,‘;ﬁ bt
SMTA Number SMTA - £ S 6| -| Survey Upit Number | SX - ’
SMTA Location | MiscWitte TynndesAh wall | Fres 1150 PT
Survey Unit Inspector SbJﬁ‘i\U/;\_;W— Date’ 7/5; /o 3 4 Time [B3o
R Y SEGTION'2 L GALIPER INFORMATION & PERSONNEL INVOLVED T Sy
Caliper Manufacturer | A, 90“'0‘{0 Caliper Mode! Number | €D~ 6' ¢s

Caliper Serial Number | 0763 a3

Calibration Due Date (as applicable)

Rad Con Technician

- i Date

M- Time M

Survey Unit lnspeclor Approval

Poslliwf X’\\Lﬂ/

Date

e ORI T T LTTSECTION 3, MEASUREMENT RESULTS i3y R R

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

Comments
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Addilional Measurements Required

oo 556-1-0¢3 és.s'm
ey | $56400 B Ly
Fio:

F6iot) S3an
S6\wF 1250w
$Se-100] 7126y

ik S5~ 10937 26:2h0q
. ’
A3 - 1336 '}D O ra/\

Ss¢-l-oto b}.,mq

556-1-011 v 123'44,7




- Exhibit 1
Survey Unit Inspection Check Sheet

B R DN N

ST T IR U e TR ST TRV

¥ Tay

Survey Unit # S$1, 23846-23 S6-1, Survey Unit Location 8SGS stcharge Tunnel (Entrance to 150 ft)
Date 5/10/04 Time | 1400 | Inspection Team Members D. Sarge

'SECTION 2 SURVEY U RPECTION SGOPE

Inspection Requirements (Check the appropriate Yes/No answer.) Yes | No | N/A
1. Have sufficient surveys (i.e., post remediation, characterization, etc.) been obtained for the survey unit? X
2. Do the surveys (from Question 1) demonstrate that the survey unit will most likely pass the FSS? X
3. Isthe physical work (i.e., remediation & housekeeping) in or around the survey unit complete? X
4. Have all tools, non-permanent equipment, and material not needed to perform the FSS been removed? X
5. Arethe survey surfaces relatively free of loose debris (i.e., dirt, concrete dust, metal filings, etc.)? X
6. Are the survey surfaces relatively free of liquids (i.e., water, moisture, oil, etc.)? X
7. Arethe survey surfaces free of all paint, which has the potential to shield radiation? X
8. Have the Surface Measurement Test Areas (SMTA) been established? (Refer to Exhibit 2 for instructions.) X
9. Have the Surface Measurement Test Areas (SMTA) data been collected? (Refer to Exhibit 2 for instructions.) X
10. Are the survey surfaces easily accessible? (No scaffolding, high reach, etc. Is needed to perform the FSS) X
11. Is lighting adequate to perform the FSS? X
12. Isthe area industrially safe to perform the FSS? (Evaluate potential fall & trip hazards, confined spaces, etc.) X
13. Have photographs been taken showing the overall condition of the area? X
14. Have all unsatisfactory conditions been resolved? X

NOTE: If a *No" answer is obtained above, the inspector should immediately correct the problem or initiate corrective actions through the
responsible site department, as applicable. Document actions taken and/or justifications in the *“Comments” section below. Attach additional
sheets as necessary.

Comments:

Response to Question 6 - Water present on majority of floor areas. Must be removed prior to performance of
survey.

Response to Question 10 — Scaffolding will be installed to allow access to higher elevations of the walls and
ceiling.

Response to Question 11 — Lighting will be improved prior to start of survey.

Response to Question 12 — Discharge Tunnel access is controlied under the Confined Space Program.

Survey Unit Inspector (print/sign) | David Sarge / W G Date 5/11/04

Survey Designer (print/sign) | D. Sargc/ W?‘/ g,, 3. ‘B,,,r‘/ Date 4///;4,

9

ATTACHMENT |2,



