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Mr. Merritt N. Baker (In Duplicate)
Fuel Cycle Licensing Branch/Section 1
U.S. Nuclear Regulatory Commission
Mail Stop T-8A33
Two White Flint North
11557 Rockville Pike
Rockville, MD 20852-2738

Subject: Docket No. 70-734; SNM-696: Request to Release a Certain Portion of
General Atomics' Facility to Unrestricted Use and Delete it from License
SNM-696: Namely, GA's "Section A of the Building 2 Service Corridor"

and

Dr. Ron Rogus (In Duplicate)
State of California
Department of Health Services
Radiologic Health Branch
Mail Stop 7610
1500 Capitol
Sacramento, CA 95814-0208

Subject: Radioactive Materials License No. 0145-37: Request to Release a Certain
Portion of General Atomics' Facility to Unrestricted Use and Delete it from
License 0145-37: Namely, GA's "Section A of the Building 2 Service
Corridor"

Dear Mr. Baker and Dr. Rogus:

As you are aware, General Atomics (GA) is continuing its efforts directed at
decontaminating, as appropriate, and obtaining the release to unrestricted use of selected
facilities and land areas at General Atomics. GA has recently completed the final
radiological surveys of Section A of its Building 2 (Science Laboratories Building) Service
Corridor, located on GA's Main Site.

GA's Building 2 contains approximately 142 laboratories, plus offices, hallways, and a
service corridor which houses the utilities for the labs and offices. The laboratories were
used during the past - 50 years primarily for research and development activities involving
the use of radioactive material. Almost all of the 142 laboratories within Building 2 have
been released to unrestricted use by both the U.S. Nuclear Regulatory Commission (NRC)
and the State of California DHS Radiologic Health Branch (State). None of the laboratories
in Building 2, or the projects occupying them, are authorized to use or store radioactive
material in the service corridor.
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The service corridor is approximately eight (8) feet wide and occupies the entire
span of GA's semi-circular shaped Building 2. The Service Corridor is comprised of
three levels: (1) The easily accessible ground floor or "Lower Level," also called Level 1
or the 1 st Level, having a concrete floor; (2) The accessible middle level also called the
2 nd Level, Level 2, or the "Upper Level," which has metal grating for its floor; and (3) The
top level also called the overhead "Crawl Space," which has sporadic metal grate
landings/flooring and is difficult to access. The majority of the overhead crawl space is
occupied by piping, ventilation ducts, and electrical cables.

Building two is comprised of three arc-shaped sections which together form the
semi-circular shape of the building. Due to the large size and complexity of Building 2,
the service corridor in each of the three sections, i.e., Sections A, B, and C, is the
subject of a separate release request. This release request only addresses Section A
which occupies - 1/3 of the total service corridor and is located between lower labs and
offices 502-565 and between upper labs and offices 602-651. The total Section A
service corridor floor space area to be released to unrestricted use is approximately
11,380 ft2 

(- 1,057 M 2), which includes all three levels, a number of side rooms, and a
ventilation room above breezeway A.

The service corridor contains all of the utilities, heating and air conditioning, etc.
needed to support activities in the laboratories. On occasion, contaminated equipment
and 55 gallon drums containing low levels of liquid low-level radioactive waste were
temporarily stored in the service corridor; this resulted in low levels of radioactive
contamination in certain localized areas.

Samples of concrete surfaces within Section A of the Service Corridor that were
found to be contaminated were collected and analyzed by gamma spectroscopy. The
results indicated Cs-137, U-235 and U-238 were the contaminants. Decontamination
activities (including: concrete scabbling, concrete cutting and removal, drain line and
ventilation ducting removal and replacement, etc.) were conducted until residual
radiation levels were well below the approved release criteria specified in GA's NRC-
and State-approved Site Decommissioning Plan.

The enclosed report documents the results of GA's comprehensive radiological
measurements and surveys conducted within Section A of the Building 2 Service
Corridor. The results of these surveys demonstrate that the service corridor in "Section
A" meets the NRC- and State- approved criteria for release to unrestricted use.

Accordingly, GA hereby requests the NRC and the State to release the Service
Corridor in Section A of GA's Building 2,' as described in the enclosed report, to
unrestricted use and to delete it from GA's NRC and State special nuclear material and
radioactive material licenses, respectively.

Consistent with decisions made during joint NRC, State of California and GA
decommissioning coordination meetings, the NRC has the regulatory lead for the
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release of the Building 2 Service Corridor to unrestricted use. Furthermore, in response
to GA's request, the NRC has performed confirmatory surveys in Section A of the
Building 2 Service Corridor on the basis of a substantial "draft" final survey report.

If you should have any questions regarding this request, or the enclosed report,
please don't hesitate to contact Ms. Laura Q. Gonzales at (858) 455-2758 or
laura.gonzales@gat.com, or me at (858) 455-2823 or keith.asmussen@gat.com.

Very truly yours,

Keith E. Asmussen, Ph.D., Director
Licensing, Safety and Nuclear Compliance

Enclosure: GA report titled: "Final Radiological Survey Report for Section A of the
Building 2 (Science Laboratories Building) Service Corridor" dated
December 2006.

cc: Dr. D. Blair Spitzberg, Chief, NMSS Branch 3, Region IV
Mr. Robert Evans, Fuel Cycle Inspector, NRC Region IV
Mr. Jeff Wong, State of CA, Berkeley, CA
Ms. Barbara Hamrick, State of CA, Brea, CA
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Figure 127: Building 2 Service Corridor, Section A, First (Lowest) Level Floor Column A-20 to A-
22, Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey

Locations
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+ GENERAL ATOMICS Final Radiological Survey Report for Section A of the Building 2

(Science Laboratories Building) Service Corridor

Introduction

General Atomics (GA) is continuing its efforts directed at decontaminating, as appropriate, and
obtaining the release to unrestricted use of selected facilities and land areas at General Atomics.

GA has recently completed the Final Radiological Survey of the Service Corridor of Section A of
GA's Building 2 (Science Laboratories Building), located on GA's Main Site.

GA's Building 2 is a semi-circular "C"-shaped building consisting of laboratories and offices with
five breezeways. It is a three-level structure comprised of a lower-level, an upper-level and
mezzanines. Building 2 was constructed in three phases with each being a partial arc of a semi-
circular structure. These three portions of the building are referred to as Sections A, B and C. A
service corridor runs through each of these sections and separates upper and lower levels in each
section. (See Figures 2 through 2A).

The service corridor of Section A comprises - 1/3 of the total service corridor of Building 2, and is
located between lower-level labs and offices 502-565 and upper-level labs and offices 602-651. The
total floor space area to be released to unrestricted use is approximately 11,380 ft2 (- 1,057 M2),

which includes all three (3) levels, side rooms, and ventilation rooms above breezeway A (See
Figures 2 and 2C).

GA is requesting both the Nuclear Regulatory Commission (NRC) and the State of California
(DHS/RHB) to release Section A of the Building 2 Service Corridor to unrestricted use.

This report documents the results of GA's radiological measurements completed within Section A of
the Building 2 Service Corridor. The results of these surveys demonstrate that the service corridor of
Section A, herein referred to as "Section A," meets the NRC- and State- approved criteria for
release to unrestricted use.

Site Description

Building 2, a.k.a. the Science Laboratories Building or "L" (for Laboratory) Building, is located on
General Atomics' Main Site (see Figure 1). Building 2 contains approximately 142 laboratories,
plus offices, hallways, and a service corridor which houses the utilities for the labs and offices (see
Figure 2). The laboratories were used during the past -50 years primarily for research and
development activities involving the use of radioactive material.
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All 142 laboratories within Building 2 were released to unrestricted use by both the NRC and the

State of California in various "groups" of labs. Subsequently, GA has amended it's State DHS/RHB
Radioactive Materials License to add 9 labs as authorized use locations. Of these, labs 517, 523,

530/532, 534, 560/562/564 were added to do work involving basic biological research carried out by
GA's bioscience group, i.e., Diazyme, and lab 407 was added for work involving tritium diffusion

studies. None of these laboratories are authorized to use or store radioactive materials in the service
corridor of Building 2. The roof of Building 2 has been released to unrestricted use by the NRC.
GA is awaiting the release of the roof by the State DHS/RHB.

The service corridor is approximately eight (8) feet wide and occupies the entire span of the semi-

circular shaped Building 2 (see Figure 2). There are three levels within the Service Corridor: (1)
The easily accessible ground floor or lower level, also called Level 1 or the 1sI Level; having a

concrete floor, (2) The accessible middle level, also called Level 2 or the 2nd Level; which has metal
grating as the floor, and (3) The top level, also called the Overhead Crawl Space, which has periodic

metal grate landings and is difficult to access. The majority of the overhead crawl space is occupied

by piping, ventilation ducts, and electrical cables. These levels are shown in Figure 2A.

The service corridor contains all of the utilities, heating, and air conditioning needed by the
laboratories. In addition, sewer drain lines which collect waste water from the laboratories and rest
rooms are located beneath the first floor of the service corridor.

In 2000, the center three (3) feet of the concrete floor was removed and the sewer drain lines
excavated throughout the entire length of the service corridor. A final radiological survey of the

trench was performed in 2001. In April 2001, the report summarizing the results of this final
radiological survey was submitted to the NRC and State of California, along with a request to release

this trench to unrestricted use. The NRC released the trench to unrestricted use (SNM-696 license
amendment #72) and the State DHS/RHB released the trench to unrestricted use (0145-37 license
amendment #158). New sewer drain lines were installed, the trench was backfilled and a new

concrete floor was poured in the center -three feet of the first (lower) floor of the entire service
corridor.

Due to the large size and complexity of the service corridor, it was sectioned off into three (3) survey

sections): (1) Section A, (2) Section B and (3) Section C. This report only addresses Section A
which is shown in greater detail in Figures 2B and 2C. Section A of the service corridor occupies ~
1/3 of the total service corridor and is located between lower labs and offices 502-565 and between

upper labs and offices 602-651. The I-beam numbers (or columns) in relation to the laboratories in
Section A are also shown in Figures 2B and 2C. -,
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In addition, there are a number of "side" rooms connected to, and accessible from the first floor of
the service corridor which are also part of Section A. These "side" rooms are: (1) An electrical room
which contains electrical transformers and switch gear, (2) A mechanical room, which is essentially
a maintenance workshop, and (3) A room known as the "red room" which was used for DOD and
DOE projects in the past (this room was divided into three (3) rooms after this final survey was
completed). There is also a large ventilation room and an elevator machinery room above
Breezeway A.

Section A is approximately 345 feet long. The lower level is approximately 9' 7" high, the second
level is approximately 810" high, and the crawl space is approximately 710" high. The first (lower)
level has a concrete floor ( the center 3' of which is new concrete floor), the second level floor is
mostly steel grating, and the crawl space only has sporadic metal grating landings over - 1¼4 of the
total floor surface area (the remaining area is filled with piping, ducts, and electrical conduit/wires).
The service corridor can be accessed either through doorways from some of the laboratories, at the
breezeways which separate groups of laboratories, and from both ends of the semi-circular Building
2.

The total floor space of Section A is approximately 11,380 ft2 (- 1,057 m2); which is comprised of
the following locations/areas:

Location/Area Area (ft2)
First Level (lower level) floor area 2,760
Second Level (upper level) 2,760
Crawl Space (grated floor area) 690
Room 540-A 644
Mechanical Room 1,680
Electrical Room 840
Ventilation room at Breezeway A 1,970
Elevator Mechanical Room 36

11,380

History of Use

The Service Corridor is used to provide utilities and other services to the Building 2 laboratories. On
occasion, contaminated equipment and 55 gallon drums containing low levels of liquid radioactive
waste were temporarily stored in the service corridor. These activities resulted in low levels of
radioactive contamination in certain localized areas.
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Decontamination Efforts and Classification

Decontamination Efforts
In 1994, a few ventilation ducts in the service corridor were identified as being contaminated with
trace levels of radioactivity. In February 1994, all of the contaminated ducts, fans and motors that
were found to be contaminated were removed and disposed of as low level radioactive waste at an
authorized low-level radioactive waste disposal site. In May 1994, a survey of all of the ventilation
systems remaining was completed and all additional contaminated equipment found was either
removed and disposed of as low-level radioactive waste or decontaminated. Additional surveying
was performed during this Final Survey.

Characterization surveys of the entire Service Corridor (i.e., Sections A, B and C) began in 1998.
Samples of concrete surfaces found to be contaminated were collected and analyzed by gamma
spectroscopy. The following areas within the Section A service corridor were identified as having
elevated radioactivity:

1. First (lowest) level between I-beams (columns) A20 and A24, A17 and A18, All and A13, at
C I, and between A l and A2.

2. Second (upper) level I-beams between All and A13.
3. The Crawl Space (above the second level) between I-beams All and A13.

On the basis of gamma spectroscopy analyses of concrete samples, Cs- 137 was identified near I-
beam A12 at concentrations as high as -38 pCi/g. Similarly, U-235 contamination (as high as -25
pCi/g) and U-238 contamination (as high as -29 pCi/g) was detected between I-beams Al and A2,
and at A12, and between A21 and A23. Most of the areas were small (i.e., < I M2) and each of the
areas were decontaminated at that time (circa 1998).

Additional decontamination prior to the Final Survey was performed in order to decontaminate each
area to as close to normal background levels as reasonably achievable.

In 2001, all of the contaminated drain lines were excavated and disposed of as low level radioactive
waste an authorized low-level radioactive waste disposal site. GA submitted a Final Radiological
Survey Report to the NRC and State DHS/RHB for the resultant trench in April 2001 summarizing
residual radiation levels and the results of gamma scan analyses of soil samples taken in the trench.
The NRC subsequently performed a confirmatory survey and released the trench to unrestricted use
(license amendment #72 to GA's SNM-696 license). In July 2004, the State DHS/RHB also released
the trench to unrestricted use (license amendment #158). The trench, in the middle of the service
corridor, was subsequently filled in with clean soil and covered with new concrete.
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The original concrete that was broken/cut during the excavation of the contaminated drain lines was
surveyed and the results confirmed radiation levels were well below release criteria. This concrete
was placed in the former Soil Staging Area (SSA Bin T-3 1) and subsequently surveyed and released
to unrestricted use by the NRC.

In January 2002, a Final Survey Plan for the Service Corridor was issued (Appendix A). The Plan
was revised and supplements were later issued (in 2003), primarily as a result of crawl spaces and
separate rooms being identified in the corridor which had not been specifically identified in the
original survey plan. Elevated areas of radioactivity identified on surfaces in the crawl space were
decontaminated by scabbling the concrete surfaces with powered hand tools. Contaminated grating
was decontaminated, piping insulation was removed and piping was decontaminated, and sections of
contaminated louver panels were replaced. All removed items were disposed of as low level
radioactive waste at an authorized low level radioactive waste disposal facility.

Classification
The entire service corridor was initially classified as a Non-Suspect Affected Area for final survey
purposes. The following areas were re-classified as Suspect Affected Areas after elevated
radioactivity was detected in these areas:

1. First (lowest) level between I-beams (columns) A20 and A24, A17 and A18, All and A13, at
C1, and between Al and A2.

2. Second (upper) level I-beams between A 11 and A13.
3. The Crawl Space (above the second level) between I-beams A 11 and A13.

The side rooms and ventilation rooms above the breezeways were classified as Unaffected Areas
because they had no history of radioactive material use, storage, or contamination.

Criteria for Release to Unrestricted Use

As Low As Reasonably Achievable (ALARA)
During its decommissioning efforts, GA always attempts to decontaminate to as close to natural
background levels, and as far below the NRC- and State- approved release criteria, as is reasonably
achievable.

Facilities and Equipment (and Asphalt or Concrete Surfaces)
The predominant contaminants, based on process knowledge and isotopic analyses of concrete
surface samples, were identified as Cs-137, Co-60, U-235 and U-238. The NRC's and the State of
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California's DHS/RHB criteria for release of facilities and equipment to unrestricted use are
provided in Tables 1 and 2, respectively.

The applicable guidelines for enriched uranium, depleted uranium and beta/gamma emitters,
(including Cs-137 and Co-60) are as follows:

5,000 dpm/100 cm2, averaged over a 1 m2 area
15,000 dpm/100 cm2, maximum in a 100 cm 2 area if the average over 1 m2 is met

1,000 dpm/100 cm2, removable activity

Exposure Rate Guideline
Pursuant to the NRC and State of California approved release criteria, exposure rates measured at I
m above the surface are not to exceed 10 siR/hr above natural background levels.

Instrumentation and Background Measurements

A list of instruments used during the radiological surveys is shown in Table 3. The table includes:
(1) a description of the instrument, model number and its serial number, (2) a description of the
detector (if applicable) and its serial number, (3) instrument ranges, (4) calibration due dates, (5)
typical background readings and (6) calibration efficiencies (if applicable). All of the instruments
used were calibrated semiannually and after repair, except for exposure rate meters which were
calibrated quarterly.

Background Measurements for Instruments/Detectors
Building 13 on GA's main site was used for conducting background measurements with instruments
used for the final survey because: (1) there is no history involving the use or storage of radioactive
materials in Building 13, and (2) the various surfaces and construction materials found inside the
Building 2 service corridor could also be found within and outside of Building 13. Background
information, where appropriate, is included in Table 3.

Minimum Detectable Activity (MDA)
Minimum detectable activities (MDA's) for instruments used for fixed measurements, for each type
of surface (see Table 3), were calculated using equation (5-2) from the NUREG/CR-5849 as shown
below:

2.71 +4.65 Bti~xt
Equation (5-2) MDA = -2.71+4.65 (dpm/lOOcm 2)

txEx A
100
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Where:
BR = background rate (cpm)
t = count time (min)
E = efficiency (counts/disintegration)
A = area of the detector (cm 2)

The MDA for scan surveys using the 434 cm 2 gas flow proportional detector (floor monitor) was
calculated using equation 5-3 from the draft NUREG/CR-5849 (modified in accordance with the
discussion on page 5.8 of the draft NUREG/CR-5849), as follows:

Equation (5-3): MA XxBR
MD - (dpm/100Ocm 2)

Ex-A
100

Where:
X = the multiple/portion of the background rate that can be discernable as an increase in

instrument response by the surveyor (dependent on the type of instrument used).
BR = background rate in (cpm)
E = efficiency
A = area of the detector (cm 2)

Exposure Rate Background
The typical exposure rate background for GA's site using a Ludlum Model 19 micro R meter is
12-18 jiR/hr measured at 1 m from the surface of soil. This range of exposure rates can be measured
south of Building 15 (an office building on the eastern portion of the GA site). Furthermore,
measurements taken offsite in ten (10) different locations (nine (9) offsite and one (1) onsite at a
non-impacted area near Building 15) over a period of 15 months also averaged - 15 pR/hr (measured
at 1 m from the surface). The range of 12-18 VR/hr is typical at the GA site for the external dose
rates measured at 1 meter from the surface. Background exposure rates in non-impacted areas,
measured with the specific instruments used for this final survey, are identified in Table 3.

Final Surveys Performed

Objectives and Responsibilities
The objectives of the final survey plans were: (1) to demonstrate that the average surface residual
contamination levels for each survey unit were below the approved release criteria, (2) to show that
the maximum residual activity did not exceed three times the approved release criteria for average
surface contamination value in an area up to 100 cm2, and, (3) that the exposure rate measurements
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taken in these areas, measured at 1 meter above the surface, were less than 10 PaR/hr above
background.

Survey Plans
A Final Survey Plan was developed based on the previous history of use, results of periodic surveys
performed in the Building 2 Service Corridor, the radionuclides of concern, the potential for
contamination, the various types of surfaces encountered and the classification of the various areas.
A revision to this survey plan, which increased the amount of surveying, was issued in February,
2002. A supplement to this plan was issued to perform isotopic sampling of residual contamination
and to perform surveys in the "side rooms" and crawl space. A second supplement to this plan was
issued following the re-classification of areas with elevated activity levels found on previous
surveys; the areas with elevated levels of activity were subsequently decontaminated. The survey
Plan and it's supplements are provided in Appendix A.

Surveys were taken in accordance with approved survey plan(s) by qualified Health Physics
Technicians having a minimum of three years health physics experience.

Every survey taken was documented on a daily basis to a worksheet/drawing showing the
approximate locations surveyed/sampled. The documentation included the results of the
measurements (including units), the technician's signature, date, instrument(s) used (including the
model and serial number of both the ratemeter and detector), calibration due date, % efficiency,
background readings (if applicable) and any other pertinent information.

Survey Summary

Comparisons of the Site Decommissioning Plan requirements with the actual Final Surveys
performed in relation to the percentage of surface area scanned, number of measurements (i.e.,
number of fixed radiation measurements), exposure rate measurements (paR/hr), and gravel/tar
samples taken are provided below:
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Comparisons of Site Decommissioning Plan Requirements: with

Final Surveys Performed on the Building 2 Service Corridor, Section A.

Survey Area... Gridding #o ofDirect Surface Scans a, j3, # of Exposure Exposure Rate Scan
Required Measurements Rate Fixed Measurements

? Fixed a, 3r or : Measurements (VR/lh)

•_" _'_____ _ .__ .... _ : .... W ipes . ____ ._._.____._... (pR/hr) __....._ __ .. __ '_

D-Plan(2) Not I per 50 m2 or 10% floors & walls 1 per 10 mn' or 10% accessible
Unaffected Area Required 1 every -7 m. below 2 m I every -3 m. floors and walls

(required) -4 Minimum of 15 Minimum of 71 below 2 m

Final Surveys No Total = 241 10% of floors & 166 10% of floors and
Unaffected Area 113 a walls below 2 m measurements walls below 2 m

(performed) 107 03
4 21 wipes

D-Plan12) Not 1 per 20 m2 or 10% accessible 1 per 10 m2 or 10% accessible
Non-Suspect Required I every 4.5 m. floors & walls below 1 every -3 m. floors and walls
Affected Area Minimum of 52 2 m. Minimum of 103 below 2 m.

(required)

Final Surveys No Total = 544 100% of accessible 72 100% of accessible
Non-Suspect 190 a floors & walls (<2 m) measurements floor & walls < 2 m

Affected Area 222 P3, (@ 1 m from 10% of walls > 2 m
(performed) 132 wipes 10% of walls (> 2 m) surface) (except middle 3' of

except middle 3' of new concrete floor)
new concrete floor

D-Plan-(2  Yes, if I per 4 m2 or 100% accessible I per 4 m2 or 100% accessible
Suspect Affected feasible I every 2 m. floors and walls 1 every 2 m. floors and walls
Area (required) Minimum of 76. below 2m. Minimum of 76. below 2m.

-4

Final Surveys Yes, Total = 241 100% accessible 264 100% of accessible
Suspect Affected Where 79 a floor & walls (< 2 m) measurements floor and walls < 2 m

Area possible 87 P3, & 10% of walls > 2 and 10% of walls > 2
(performed) 75 wipes m (except middle 3' of m (except middle 3' of

4 _ new concrete floor) new concrete floor)

( The total surface (Survey Required) area to be released:
Unaffected Area= - 5,169 ft2 (-480 M 2), floor space only; 707 m2 (floor and walls).
Non-Suspect Affected Area= -11,079 ft2 (-1,030 M 2), Old Floor Space and walls up to 2 m.
Suspect Affected Area= -3,274 ft2 (-305 M 2), Old Floor Space and walls up to 2 m.

(2) D-Plan = GA's NRC- and State- Approved Site Decommissioning Plan.
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Results of the Final Surveys

The final radiological survey results for the Service Corridor in Section A of Building 2 are provided in
figures and tables as noted below:

Non-Impacted Areas

Electrical Room
See Figures 52, 53, 54, and 55 for measurement locations and results, and, Table 5 for wipe analysis results.
A summary of the survey results is as follows:

Alpha Fixed Activity: Two (2) measurements taken; both results were not discernable from normal
background levels.

Beta Fixed Activity: Two (2) measurements taken; the highest result was 901 cp2m, which is below the
MDA for the instrument used.

Alpha Scan Survey: 10% of floor surfaces and walls below 2 m were scanned with a 434 cm2 gas flow
proportional detector. The results ranged from 10 to 40 cpm (27 dpm/100 cm 2), which is less than the
scan MDA for the instrument used.

Beta Scan Survey: 10% of floor surfaces and walls below 2 m were scanned with a 434 cm 2 gas flow
proportional detector. The results ranged from 1500 to 1900 cpm (normal background levels).

Removable Radioactivity: Two (2) wipe samples were taken and analyzed for a and P3 activity. Both
results were not discernible from normal background levels.

Exposure Rate Measurements: Two (2) exposure rate measurements were taken at 1 meter from the
floor surfaces. The highest measurement was 24 IiR/hr, which is well below the approved release
criteria of 10 VR/hr above background ( 15 - 21 VR/hr).

Exposure Rate Surface Scans: 10% of floor surfaces and walls below 2 m were scanned with a 2" x 2"
NaI (TI) detector held within -1" of the surface. The range was 17 to 22 pR/hr (normal background
levels).

Mechanical Room
See Figures 48, 49, 50, and 51 for measurement locations and results, and, Table 5 for wipe analysis results
A summary of the survey results is as follows:
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Alpha Fixed Activity: Four (4) measurements taken; results were not distinguishable from normal
background levels.

Beta Fixed Activity: Four (4) measurements taken; the highest result was 1106 cp2m, which is below
the MDA for the instrument used.

Alpha Scan Survey: About 10% of floor surfaces and walls below 2 m were scanned using a 434 cm2 gas
flow proportional detector. The results ranged from 10 to 20 cpm (normal background levels).

Beta Scan Survey: About 10% of floor surfaces and walls below 2 m were scanned using a 434 cm2 gas
flow proportional detector. The results ranged from 1400 to 1900 cpm (normal background levels).
Removable Radioactivity: Four (4) wipe samples were taken and analyzed for a and P3 activity. The
results were not discernible from normal background levels.

Exposure Rate Measurements: Nineteen (19) exposure rate measurements were taken at 1 meter from
the floor surfaces. The highest measurement was 24 VR/hr, which is far below the approved release
criteria of 10 pR/hr above background ( 15 to 21 [WR/hr).

Exposure Rate Surface Scans: About 10% of floor surfaces and walls below 2m were scanned using a 2"
x 2" Nal (TI) detector held within 1" of the surface. The range was 21 to 26 pR/hr (slightly higher than
normal background ranges but well below the release criteria).

Storage rooms L-540-A, B, and C)
See Figures 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, and 70 for measurement locations and results, and,
Table 5 for wipe analysis results. A summary of the survey results obtained in all three rooms is as follows:

Fixed Alpha Radioactivity: Seven (7) measurements taken; the results were not discernable from normal
background levels.

Beta Fixed Activity: Seven (7) measurements taken; the highest result was 955 cp2m (below the MDA
for the instrument used).

Alpha Scan Survey: About 10% of floor surfaces and walls below 2m were scanned using a 434 cm2 gas
flow proportional detector. The results ranged from 10 to 60 cpm (55 dpm/100 cm2), which is far below
the NRC- and State- approved release criteria.

Beta Scan Survey: About 10% of floor surfaces and walls below 2 m were scanned using a 434 cm2 gas
flow proportional detector. The results ranged from 1200 to 2200 cpm (610 dpm/100 cm2); which is far
below the NRC- and State- approved release criteria.

11
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Removable Radioactivity: Seven (7) wipe samples were taken and analyzed for a and P3 activity. All

results were not discernible from natural background activity levels.

Exposure Rate Measurements: Twenty-three (23) exposure rate measurements were taken at 1 meter
from the floor surfaces. The highest measurement was 26 gR/hr, which is far less than the approved

release criteria of 10 pR/hr above background ( 15 to 21 jiR/hr).

Exposure Rate Surface Scans: About 10% of floor surfaces and walls below 2 m were scanned using a 2"
x 2" Nal (TI) detector held within 1" of the surface. The range was 12 to 26 [tR/hr (slightly higher than
normal background ranges but well below the release criteria).

Ventilation Room above Breezeway A
See Figures 71, 72, 73, and 74 for measurement locations and results, and Table 5 for wipe analysis results.
A summary of the survey results is as follows:

Alpha Fixed Activity: Six (6) measurements taken, all results were at natural background activity levels.

Beta Fixed Activity: Six (6) measurements taken, the highest result was 488 cp2m on metal surfaces and

945 cp2m on concrete, which are less than the MDA for the instrument used.

Alpha Scan Survey: About 10% of floor surfaces and walls below 2 m were scanned using a 434 cm 2 gas
flow proportional detector. The results ranged from 10 to 20 cpm, which is not distinguishable from
normal background levels.

Beta Scan Survey: About 10% of floor surfaces and walls below 2 m were scanned using a 434 cm 2 gas

flow proportional detector. The results ranged from 800 to 1000 cpm on metal and 1300-1600 cpm on
concrete, which are readings not distinguishable from normal background levels.

Removable Radioactivity: Six (6) wipe samples were taken and analyzed for a and P3 activity. The
results were not discernible from normal background levels.

Exposure Rate Measurements: Twenty-four (24) exposure rate measurements were taken at 1 meter

from the surface. The highest measurement was 12 RR/hr, which is at normal background levels.

Exposure Rate Surface Scans: About 10% of floor surfaces and walls below 2 m were scanned using a 2"
x 2" NaI(T1) detector held within -I " of the surface. The readings ranged from 7-11 pR/hr on metal

surfaces and 10-16 gRlhr on concrete (not distinguishable from normal background levels).

12
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(Science Laboratories Building) Service Corridor I

Elevator Machinery Room
See Figures 56, 57, and 58 for measurement locations and results, and Table 5 for wipe analysis results. A
summary of the survey results is as follows:

Alpha Fixed Activity: Two (2) measurements were taken; both results were at normal background levels.

Beta Fixed Activity: Two (2) measurements were taken; the highest result was 901 cp2m, which is less
than the MDA for the instrument used.

Alpha Scan Survey: About 10% of floor surfaces and walls below 2m were scanned using a 434 cm2 gas
flow proportional detector. The results ranged from 10 to 20 cpm, which are not distinguishable from
normal background levels.

Beta Scan Survey: About 10% of floor surfaces and walls below 2 m were scanned using a 434 cm2 gas
flow proportional detector. The results ranged from 1400 to 1700 cpm, which are not distinguishable
from normal background levels.

Removable Radioactivity: Two(2) wipe samples were taken and analyzed for a and f3 activity. Both
results were not discernible from normal background levels.

Exposure Rate Measurements: Two (2) exposure rate measurements were taken at 1 meter from the
surface. The highest measurement was 18 [tR/hr (normal background level).

Exposure Rate Surface Scans: About 10% of floor surfaces and walls below 2 m were scanned using a 2"
x 2" NaI (TI) detector held within 1" of the surface. The range was 17-22 [tR/hr, which is at natural
background levels.

Service Corridor Overhead Crawl Space
See Figures 75, 76, 77, 78, 79, 80, 81, 82, 83, and 84 for measurement locations and results. A summary of
the survey results is as follows:

Exposure Rate Measurements: Eighty (80) exposure rate measurements were taken at 1 meter from the
surface. The highest measurement was 12 pR/hr, which is not distinguishable from normal background
levels.

Exposure Rate Surface Scans: About 10% of all accessible surfaces were scanned using a 2" x 2" Nal
(TI) detector held within 1" of the surface. The range was 7-12 pR/hr on metal and 11-15 pR/hr on
concrete, which are not distinguishable from normal background levels.

13
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Removable Radioactivity: Sixty (60) large area wipes samples were taken and analyzed for ct and P3
activity with field instruments. None of the results were discernible from natural background levels.

External Surfaces of Overhead Crawl Space Vent Louvers
See Figures 85, 86, 87, 88, and 89 for measurement locations and results, and Table 5 for wipe analysis
results. A summary of the survey results is as follows:

Alpha Fixed Activity: Ninety-two (92) measurements taken; the results were not distinguishable from
normal background levels.

Beta Fixed Activity: Eighty-six (86) measurements taken, all measurements were at background levels.

Alpha Scan Survey: About 100% of accessible surfaces were scanned. All results were at natural
background levels.

Beta Scan Survey: About 100% of accessible surfaces were scanned. All results were at natural
background levels.

Removable Radioactivity: Twenty-four (24) large area wipes were taken and analyzed for a and 13
activity; all results were at natural background levels. Ninety-two (92) 100 cm 2 wipe samples were
taken and analyzed for u and 1P activity. The results were not discernible from normal background levels.

Exposure Rate Surface Scans: About 100% of all accessible surfaces were scanned using a 2" x 2" Nal
(TI) detector held within 1" of the surface. The range was 8-10 pR/hr, which is at natural background
levels.

Non-Suspect Affected Area

Fixed Alpha Measurements:
A total of 190 ca fixed measurements were taken with the detector probe held within -'/2" for about 1 minute.
All of the measurements were at the natural background levels for the surfaces measured (0-20 cpm). See
Figures 3, 4, 5, 6, and 7 for the 1st (lowest) level survey locations and results, and, Figures 28, 29, 30, 31, and
32 for the 2 nd (upper) level survey locations and results.

Fixed Beta Measurements:
A total of 222 P3 fixed measurements were taken with the detector probe held within ½2" for 2 minutes. The
highest measurement was 1175 cp2m on the outside walls at column A-9 to A-10 on the Pt level (see figure
4). This result is less than the minimum detectable activity for the instrument used (<222 dpm/100 cm 2).

14
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See Figures 3, 4, 5, 6, and 7 for the 1st (lower) level survey locations and results, and, Figures 28, 29, 30, 31,
and 32 for the 2 nd (upper) level survey locations and results.

Removable Contamination (Wipe) Surveys:
A total of 132 wipe samples were taken and analyzed for a and 13 activity. All results were not discernible
from natural background activity levels. See Figures 3, 4, 5, 6, and 7 for the 1st level survey locations,
Figures 28, 29, 30, 31, and 32 for the 2nd level survey locations, and Table 4 for results.

Alpha Scan Surveys:
Approximately 100% of the accessible floor and wall surfaces below 2 m (with the exception of the middle
three (3) feet of new concrete floor), and 10 % of the accessible walls above 2 m were scanned for a activity.
The results were not distinguishable from normal background activity levels. See Figures 8, 9, 10, 11, and
12 for the 1st level survey locations and results, and, Figures 33, 34, 35, 36, and 37 for the 2 n, level survey
locations and results.

Beta Scan Surveys:
100% of the accessible floor and wall surfaces below 2 m, with the exception of the middle three (3) feet of
new floor material, and, 10 % of the accessible walls above 2m, was scanned for 13 activity. The highest
activity level found was 2,480 cpm on the outside wall of the 2 nd level between columns A-4 and A-5. This
activity level is 545 dpm/100 cm2, which is far below the NRC- and State- approved release criteria
identified in GA's NRC- and State- approved Site Decommissioning Plan. See Figures 13, 14, 15, 16, and
17 for the 1V level survey locations and results, and, Figures 38, 39, 40, 41 and 42 for the 2 nd second level
survey locations and results.

Fixed Exposure Rate Measurements:
Seventy-two (72) exposure rate measurements were taken in the center of the service corridor, on the 1st and
2 nd level, at one (1) meter from the floor surface and approximately one (1) meter from both the inside and
outside walls (simultaneously). The results were not discernible from natural background levels. See
Figures 18, 19, 20, 21, and 22 for the 1st level survey locations and results, and, Figures 43, 44, 45, 46 and 47
for the 2 nd level survey locations and results.

Exposure Rate Scan Survey:
About 100% of the accessible floor and wall surfaces below 2 m, with the exception of the middle three (3)
feet of new concrete floor, and 10% of the accessible walls above 2 m were scanned for a activity. The
results were not discernible from normal background levels. See Figures 23, 24, 25, 26, and 27 for the 1 t
level survey locations and results, and, Figures 43, 44, 45, 46, and 47 for the 2 n, level survey locations and
results.
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Suspect Affected Area

Fixed Alpha Measurements:
A total of 79 a measurements were taken with the detector probe held within 1/2" for 30 seconds to 1 minute.
All measurements were at the natural background level for the surfaces measured (0-20 cpm). See Figures
92, 96, 99, 103, 107, 111, 115, 119, 123, 127, 131, 136, 140, 144, 148, 152, 156, 160, 164, 168, and 173 for
survey locations and results.

Fixed Beta Measurements:
A total of 87 13 measurements were taken with the detector probe held within ½2" for 2 minutes. The highest
measurement was 1409 cp2m on the outside walls at column A-20 to A-22 on the 1st level (see Figure 136).
This result corresponds to 1183 dpm/100 cm 2 which far below the NRC- and State- approved release criteria.
See Figures 92, 96, 99, 103, 107, 111, 115, 119, 123, 127, 131, 136, 140, 144, 148, 152, 156, 160, 164, 168,
and 173 for survey locations and results.

Removable Contamination (Wipe) Surveys:
A total of 75, 100 cm 2 wipe samples were taken and analyzed for a and 13 activity. All results were not
discernible from natural background activity levels. In addition, six (6) large are wipes were taken on
piping, cables, etc, in the overhead in crawl spaces between A-11 and A-13. These were analyzed in the
field for a and 13 activity. All results were at background levels. See Figures 92, 96, 99, 103, 107, 111, 115,
119, 123, 127, 131, 136, 140, 144, 148, 152, 156, 160, 164, 168, and 173 for survey locations, and, Table 5
for results.

Alpha Scan Surveys:
100% of the accessible floor and wall surfaces below 2 m, with the exception of the middle three (3) feet of
new floor material, and 10% of the accessible walls above 2 m, was scanned for a activity. The highest
measurement was 340 cpm at column A-Il to A-13, in the crawl space (see Figure 169). This measurement
corresponds to 351 dpm/100 cm2, which is far below the NRC- and State- approved release criteria. See
Figures 90, 93, 97, 100, 104, 108, 112, 116,120, 124, 128, 132, 137, 141,145, 149, 153, 157, 161,165, 169,
and 174 for survey locations and results.

Beta Scan Surveys:
100% of the accessible floor and wall surfaces below 2 m, with the exception of the middle three (3) feet of
new floor material, and 10% of the accessible walls above 2 m, was scanned for 13 activity, The highest
activity level found was 2,600 cpm on the inside wall of the 1st level between columns A-11 and A-13. This
activity level is equivalent to 458 dpm/100 cm2, which is far below the NRC- and State- approved release
criteria identified in GA's Site Decommissioning Plan. See Figures 90, 94, 97, 101, 105, 109, 113, 117, 121,
125, 129, 133, 134, 138, 142, 146, 150, 154, 158, 162, 166, 170, 171, and 175 for survey locations and
results.
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Fixed Exposure Rate Measurements:
A total 264 exposure rate measurements were taken in the center of the service corridor, on the 1 st and 2 nd

level, at one (1) meter from the floor surface and approximately one (1) meter from both the inside and
outside walls (simultaneously). All results were not discernible from natural background levels. See Figures
91, 95, 98, 102, 106, 110, 114, 118, 122, 126, 130, 135, 139, 143, 147, 151,155, 159, 163, 167, and 172 for
survey locations and results.

Exposure Rate Scan Survey:
Approximately 100% of the accessible floor and wall surfaces below 2 m, with the exception of the middle
three (3) feet of new floor material, and 10% of the accessible walls above 2m, was scanned for a activity.
All results were not discernible from natural background activity levels. See Figures 91, 95, 98, 102, 106,
110, 114, 118, 122, 126, 130, 135, 139, 143, 147, 151, 155, 159, 163, 167, and 172 for survey locations and
results.

Confirmatory Surveys

A Confirmatory Survey was performed by GA Health Physics technicians who were not routinely assigned
to the performance of the Final Survey. This survey was conducted during September and October, 2003 in
accordance with a survey plan. The results of the confirmatory survey supports the results of the Final
survey. All residual activity is far below the NRC- and State approved release criteria as defined in GA's
NRC- and State- approved Site Decommissioning Plan. See Appendix B for the confirmatory survey plan, a
survey summary, and the survey drawings showing the locations and results of all surveys performed.

Conclusion

Final residual contamination and radiation surveys, as well as the results of analyses of soil samples, as
documented in this report, demonstrate that Section A of GA's Building 2 Service Corridor meets the NRC-
and State- approved criteria for release to unrestricted use.
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U-nat , 235U, 238U, & associated decay products 5,000 ( 15,000 (x 1,000 (X
U-nat, 22 22U 238U &2 asoiae dea2rdcs2,07 500 ,0

Transuranics, 226Ra, 228Ra, 23°Th, 228Th, 231Pa, 227Ac, 100 300 20
125L 1291

Th-nat, 232Th, 9°Sr, 223Ra, 224Ra, 232U, 1261, 1331, 1311 1,000 3,000 200

Beta/gamma emitters (nuclides with decay modes
other than alpha emission or spontaneous fission) 5,000 15,000 1,000
except 9°Sr and other noted above.

a Where surface contamination by both alpha- and beta/gamma-emitting nuclides exists, the limits
established for alpha- and beta/gamma-emitting nuclides should apply independently.

b As used in this table dpm (disintegrations per minute) means the rate of emission by radioactive
material as determined by correcting the counts per minute observed by an appropriate detector for
background, efficiency, an geometric factors associated with the instrumentation.

c Measurements of average contaminant should not be averaged over more than 1 square meter. For
objects of less surface area, the average should be derived for each such object.

d The maximum contamination level applies to an area of not more than 100 cm 2

e The amount of removable radioactive material per 100 cm 2 of surface area should be determined by
wiping that area with dry filter or soft absorbent paper, applying moderate pressure, and assessing
the amount of radioactive material on the wipe with an appropriate instrument of known efficiency.
When removable contamination on objects of less surface area is determined, then pertinent levels
should be reduced proportionally and the entire surface should be wiped.

f The average and maximum radiation levels associated with surface contamination resulting from
beta-gamma emitters should not exceed 0.2 mRad/hr at 1 cm 2 and 1.0 mRad/hr at 1 cm 2,

respectively, measured through not more than 7 milligrams per square centimeter of total absorber.
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U-nat, 235U, 238U, & associated decay
products

5,000 15,000 1,000

Transuranics, 226Ra, 228Ra, 230Th, 228Th, 100 300 20
2 31Pa , 227Ac, 1251, 1291

Th-nat, 232Th, 90Sr, 223Ra, 22 4Ra, 232
U, 

126
1, 1,000 3,000 200

1331, 1311

Beta/gamma emitters (nuclides with decay

modes other than alpha emission or 5,000 15,000 1,000

spontaneous fission) except 9"Sr and other

noted above

a Where surface contamination by both alpha- and beta/gamma-emitting nuclides exists, the limits

established for alpha- and beta/gamma-emitting nuclides should apply independently.

b As used in this table dpm (disintegrations per minute) means the rate of emission by radioactive

material as determined by correcting the counts per minute observed by an appropriate detector for

background, efficiency, an geometric factors associated with the instrumentation.

c Measurements of average contaminant should not be averaged over more than I square meter. For

objects of less surface area, the average should be derived for each such object.

d The maximum contamination level applies to an area of not more than 100 cm 2 .

e The amount of removable radioactive material per 100 cm2 of surface area should be determined by

wiping that area with dry filter or soft absorbent paper, applying moderate pressure, and assessing the

amount of radioactive material on the wipe with an appropriate instrument of known efficiency. When

removable contamination on objects of less surface area is determined, then pertinent levels should be

reduced proportionally and the entire surface should be wiped.

f The average and maximum radiation levels associated with surface contamination resulting from beta-

gamma emitters should not exceed 0.2 mrad/hr at 1 cm 2 and 1.0 mrad/hr at 1 cm 2, respectively,

measured through not more than 7 milligrams per square centimeter of total absorber.

Guidelines For Decontamination of Facilities and Equipment Prior to Release for Unrestricted Use or Termination of

Licenses For byproduct,"Source, or'Special Nuclear Material, also known as "Decon- 1" incorporated into GAk's State,

of CA Radioactive Materials License.
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NonSupet.Afete Area S. . urve

I;: ,:Ludlum Mode43-7 ForLiea1840-2100 cpm on concrete, Active Probe Area = 434 cm2 . The detectorLudv,••l•(ilum :•:. Ludlum Model 43-3 7 Four Linear
Model2Q2f 1640 - 1850 cpm on cement block and rate meter are combined and mounted on at434 cm gas flow Ranges 07-24-02 31.08% Scan MDA = 438 dpm/1 00 an2 (concrete), roll around cart. The instrument features a
Si, 84459 proportional 0-500,000 &one 388 dpm/100 an2- (cement block) static-flow system, quick disconnects, a4.:: : •.•• ••• Beta detector Log

BtdtcrL portable gas bottle and a means to adjust the•:•:;::• • :!.::•S/N 086215 50-500,000
S/N 086215 50-500,000 :height of the detector from the floor for

_ _ _ _ _ _ _ __ _ _ _ _ _ optimum performance.
I >11•tin Ludlum Model43-37 Four Linear 1300-2000 cpm on concrete, Active Probe Area = 434 cmz. The detector

Model.22P,. 434 cmn2 gas flow . Ranges 07-06-04 30.39% 1300-1500 cpm on cement block, and rate meter are combined and mounted on a
poota roll around cart. The instrument features aN•02prop l 0-500,000 &one 700-1300 cpm on metal. static-flow system, quick disconnects, a, , -Beta detector Log

Scan MDA= 375 dpm/100 an2(concrete), portable gas bottle and a means to adjust the
:••: • •• ,•: :,;:••• '! S/N 149017 5 -0 ,0S/N 149017 50-500,000 318 dpm/100 an2 (cement block), height of the detector from the floor for

•;:• • • •optimum performance.• :•,•: .• i 227 dpm/100 an 2 (metal)

Ludlum Model 43-37 Four Linear 07-31-02 10-30 cpm Active Probe Area = 434 cm2 . The detector
Ranges 21.29% and rate meter are combined and mounted on a•i •'• .'• • :. 434cm2gas lowon concrete

1 2434 cm gas flow 0500,000 &one roll around cart. The instrument features a•i•Iproportional iLgScan MDA=proportionalLog Sastatic-flow system, quick disconnects, aAlpha detector 50-500,000 86 dpm/100 an2r portable gas bottle and a means to adjust the

S/N 086236 height of the detector from the floor for
_ _ _ _ _optimum performance.

I-uol Ludlum Model 44-10 Five Ranges 03-24-02, 2 inch x 2 inch Nat (TI) scintillator. Used for
•::• •'•! '•-•22-28 [LR/hr @ contact

1.:•:M .. et Nal (TI) Scintillator 0-500 IIR/hr 05-22-02, N/A measuring external dose rates at the surface
S 151348 Gamma detector 07-24-02 20-25 IiR/hr @ Im and at 1 meter.

S/N 163169 (in concrete room ) I

I i'uIJdu ,. Ludlum Model 44-10 Five Ranges 22-28 [LR/hr @ contact 2 inch x 2 inch Nat (TI) scintillator. Used for
•X•!•?Mise Nat (TI) Scintillator 0-500 [iR/hr 07-09-02 N/A 20-25 [tR/hr @ lm measuting exteral dose rates at the surface

5 Gamma detectorS 3 S/N 155109 in oncrete room
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Table 3: Building 2 Servyice Coridior SectioniA Listtf I -strul¾% A

I tlIi 4um I] I Ludlum Model 44-10 Five Ranges 22-28 l.R/hr @ contact 2 inch x 2 inch NaI (TI) scintillator. Used for.•:,,•.••g<•x; .i•,measuring external dose rates at the surface
NaI (TI) Scintillator 0-500 liR/hr 02-12-04 N/A 20-25 tiR/hr @ Im•tt5•S• ," :*a.,.•=,•{•and at I meter.

SS 153ý90Gamma detector (in concrete room)

S/N 155190

',Ludlum Model 43-68 Active Probe Area = 100 cml. The detector
i.'?v:oe1}22-21• ? :34.39% 1042 cp2m on concrete and rate meter are combined and mounted on a

- 84421 100 a' gas flow MDA 222 dpm/100 orna roll around cart. The instrument features a• :•{proportional : Four LinearBeta " propodeteo•nalr Fou Ranges 06-10-02 static-flow system, quick disconnects, a

Betadee 0-500,000 &one portable gas bottle and a means to adjust the
.: ,S/N 119444e Log height of the detector.

50-500,000

I wkt l Ludlum Model 43-65 Four Ranges 03-18-02 22.14% 0-20 cpm Active Probe Area = 50 cm2 . Used for Alpha
!,• ,oel12 Alpha Scintillator 0-500,000 MDA -312 dpm/100 cm2 surveying and fixed measurements.

S.911:03 t ZnS(Ag) Alpha detector.;

S/N 92192
IudiiW Ludlum Model 43-65 Four Ranges

& i2 Alpha Scintillator 0-500,000 05-11-02 22.52% 0-20 cpm (all) Active Probe Area = 50 cm'. Used for Alpha
S/N 1-3880 1I> ZnS(Ag) Alpha detector MDA =309 dpm/100 era2  surveying and fixed measurements.

S/N 145696

Canberra Model 2404 Low Level (x/3 gas
•\ Gas Flow Proportional N/A As needed -26-30% Varies with Sample proportional counting system used to count

:Detector wipes for removable contamination. Results
••,•• j are usually reported as dpm/ 100 cm 2.

High Purity Varies with Gamma Spectroscopy MCA system using a
-Spectrosco•/ ,, Germanium Detector N/A As needed Sample Varies with Sample high purity Germanium detector.
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14uu-Luuu cpm on concrete

1100-1600 cpm on cement block

Ludlum Model 43-37
434 cm2 gas flow

proportional

Beta detector

S/N 14901

Four Linear
Ranges

0-500,000 &one
Log

50-500,000

900-1300 on metal

04-01-03

09-26-03

30.17%

30.17%

Active Probe Area = 434 cm'. The detector
and rate meter are combined and mounted on a
roll around cart. The instrument features a
static-flow system, quick disconnects, a
portable gas bottle and a means to adjust the
height of the detector from the floor for
optimum performance.

w/copper over

1000-1400 concrete

1000-1300 on cement block

w/ vinyl tile, plywood, copper over
1000-1 400 concrete

Active Probe Area = 434 cm'. The detector
Ludlum Model 43-37 Four Linear 1300-2000 cpm on concrete and rate meter are combined and mounted on a

roll around 
cart. The instrument 

features

434 p t gas flow Ranges 12-08-03 30.39% 1300-1&500 pm on cement block static-flow system, quick disconnects, a
proportional 0-500,000 &one 700-1300 on metal portable gas bottle and a means to adjust the
Beta detector : Log height of the detector from the floor for

S/N 14901 50-500,000 optimum performance.

0-30 cpm on concrete
Ludlum Model 43-37 Four Linear 09-22-03 20.98% 0-20 cpm on cement block Active Probe Area = 434 cm'. The detector

434 cm2 gas flow Ranges 10-28-03 20.98% 0-20 cpm on metal and rate meter are combined and mounted on a
proportional • 0-500,000 &one 11-05-03 20.98% roll around cart. The instrument features a

static-flow system, quick disconnects, aAlpha detector 0Log w50coope portable gas bottle and a means to adjust the

S/N 083293 50-500,000 0-10 cpm on concrete height of the detector from the floor for

0-10 cpm on cement block optimum performance.

w/ vinyl tilek plywood, copper

0-20 cpm on concrete
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434 crn2 gas flow

proportional

Alpha detector

S/N 147965

Four Linear
Ranges

0-500,000 &one
Log

50-500,000

12-25-03 21.02%

0-30 cpm on concrete

0-20 cpm on cement block

A-c.Ctive rroDe Area = +'+4 cm-. i ne aetector
and rate meter are combined and mounted on a
roll around cart. The instrument features a
static-flow system, quick disconnects, a
portable gas bottle and a means to adjust the
height of the detector from the floor for
on~timum nerformance.

0-20 cpm on metal

822 + 344 cp2m on concrete

MDA 218 dpm/100 cm2
Ludlum Model 43-68 9 Four Linear 07-24-03 31.20% scan 320-420 cpm

100 crre .gas flow Ranges Active Probe Area = 100 cm2. The detector
100 cm2 gas flow 0-500,000 & one 01-14-04 31.20% 671 ± 126 cp2m on cement block and rate meter are combined on a roll aroundproportional " 'Log

ppta l50-500,000 05-04-04 31.20% MDA 197 dpm/100 anm cart. The instrument features a static-flow
Beta detector scan 220-340 cpm system, quick disconnects and a portable gas

S/N142547 435 ± 170 cp2m on metal bottle.

MDA 160 dpm/100 cm9

scan 180-280 cpm

822 ±344 cp2m on metal grating

MDA 2185 dpm/100 a2

w/copper over:
Ludlum Model 43-68 Four Linear 578 ± 60 cp2m concrete Active Probe Area = 100 cm 2 . The detector

100 cm2 gas flow Ranges 07-24-03 31.20% MDA=183 dpm/100 an' and rate meter are combined on a roll around
proportional 0-500,000 & one 493 ± 50 cement blk MDA=170 dpm/100 on2  cart. The instrument features a static-flow
Beta detector / Log system, quick disconnects and a portable gas

S/N142547 50-500,000 w/ vinyl tile, plywood, copper over bottle.
545 :E58 concrete MDA=178 dprn/100 an2 ,

T-6
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Ludlum Model 44-9

15 cm2

Beta/Gamma Detector

S/N 145693

07-18-03. 24.64%

Four Ranges 60-80 cpm on concrete

50-80 cpm om cement block

40-70 cpm on metal

50-80 cpm on insualtion

The instrument is used for beta/gamma
surveying. The detector hs an active probe
area of 15 cm.

0-600,000 cpm

Ludlum Model 44-9

15 cm2

Beta/Gamma Detector

S/N 117851

.1

03-11-04 26.14

9 I

Ludlum Model 44-10

Nat (TI) Scintillator
Gamma detector

SIN 155109

Five Ranges

0-500 VR/hr

05-23-03

08-18-03

11-17-03

N/A

concrete

15-21 l.R/hr contact

15-21 VR/hr @lmeter

cement block

14-19VR/hr contact

14-18 ptR/hr @lmeter

Metal

9-13 I.R/hr contact

10-13 WR/hr @lmeter

2 inch x 2 inch Nal (TI) scintillator. Used for
measuring external dose rates at the surface
and at 1 meter.

w/ copper

14-19 [pR/hr concrete contact

13-19 jiR/hr concrete @ 1 meter

14-18 pR/hr cement block contact

14-17 iRihr cement block ( I meter
Ludlum Model 43-65 1

Alpha Scintillator Four Ranges 03-11-04 22.52% <20 cpm all surfaces Active Probe Area = 50 cm2. Used for Alpha
ZnS(Ag) Alpha detector 0-500,000 cpm 10-20-03 22.52% MDA 209 dpm/100 cmz surveying and fixed measurements.

S/N 145696

T-7
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Ludlum Model 43-65

Alpha Scintillator

ZnS(Ag) Alpha detector

S/N 73360

Four Ranges

0-500,000 cpm

04-30-04 21.02% <20 cpm all surfaces

MDA 224 dpm/100 an2

Active Probe Area = 50 cm2 . Used for Alpha
surveying and fixed measurements.

Ludlum Model 43-65

Alpha Scintillator Four Ranges 12-09-03 22.14% <20 cpm all surfaces Active Probe Area = 50 cm2 . Used for Alpha

ZnS(Ag) Alpha detector 0-500,000 cpm MDA 212 dpm/100 an2  surveying and fixed measurements.

S/N 89920

Ludlum Model 43-65

Alpha Scintillator Four Ranges 04-15-03 21.77% <20 cpm all surfaces Active Probe Area = 50 cm2 . Used for Alpha

ZnS(Ag) Alpha detector 0-500,000 cpm 10-14-03 21.77% MDA 216 dpm/100 an2  surveying and fixed measurements.

S/N 094053
Ludlum Model 43-65

Alpha Scintillator Four Ranges 10-14-03 22.14% <20 cpm all surfaces Active Probe Area = 50 cm2. Used for Alpha

ZnS(Ag) Alpha detector 0-500,000 cpm MDA 212 dprn/100 on2  surveying and fixed measurements.

S/N 92192
Canberra Model 2404 Low Level a/P gas

Gas Flow Proportional N/A as needed -26-30% Varies with Sample proportional counting system used to count

Detector wipes for removable contamination. Results
are usually reported as dpm/100 cm2.

High Purity Gamma Spectroscopy MCA system using a

Germanium Detector N/A as needed Varies with Varies with Sample high purity Germanium detector.

Sample _ _ _ _ _ I

T-8



I <20 <20 231 <20 <20

2 <20 <20 232 <20 <20

3 <20 <20 233 <20 <20

4 <20 <20 234 <20 <20

5 <20 <20 235 <20 <20

6 <20 <20 236 <20 <20

19 <20 <20 237 <20 <20

20 <20 <20 238 <20 <20

21 <20 <20 239 <20 <20

22 <20 <20 244 <20 <20

23 <20 <20 245 <20 <20

24 <20 <20 246 <20 <20

25 <20 <20 247 <20 <20

265., <20 <20 248 <20 <20

27 <20 <20 249 <20 <20

28 <20 <20 250 <20 <20

29 <20, <20 251 <20 <20

30 <20 <20 252 <20 <20

31 <20 <20 253 <20 <20

32 <20 <20 254 <20 <20

33 <20 <20 255 <20 <20

34 <20 <20 256 <20 <20

35 <20 <20 257 <20 <20

36 <20 <20 258 <20 <20

37 <20 <20 259 <20 <20
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38 <20 <20 260 <20 <20
39 <20 <20 261 '<20 <20

46 <20 <20 344 <20 <20

47 <20 <20 345 <20 <20

48 <20 <20 346 <20 <20

49 <20 <20 347 <20 <20

50 <20 <20 348 <20 <20

51 <20 <20 349 <20 <20

52 <20 <20 350 <20 <20

53 <20 <20 351 <20 <20

54 <20 <20 352 <20 <20

55 <20 <20 353 <20 <20

56 <20 <20 354 <20 <20

57 <20 <20 355 <20 <20

58 <20 <20 356 <20 <20

59 <20 <20 357 <20 <20

60 <20 <20 358 <20 <20

61 <20 <20 359 <20 <20

62 <20 <20 360 <20 <20

63 <20 <20 361 <20 <20

64 <20 <20 362 <20 <20

65 <20 <20 363 <20 <20

66 <20 <20 364 <20 <20

67 <20 <20 365 <20 <20

68 <20 <20 370 <20 <20

T-10



69 <20 <20 371 <20 <20
70 <20 <20 372 <20 <20

71 <20 <20 373 <20 <20

72 <20 <20 374 <20 <20

218 <20 <20 375 <20 <20

219 <20 <20 376 <20 <20

220 <20 <20 377 <20 <20

221 <20 <20 378 <20 <20

222 <20 <20 379 <20 <20

223 <20 <20 380 <20 <20

224 <20 <20 381 <20 <20

225 <20 <20 382 <20 <20

226 <20 <20 383 <20 <20

227 <20 <20 384 <20 <20

228 <20 <20 385 <20 <20

229 <20 <20 386 <20 <20

230 <20 <20 387 <20 <20

T-11



'M(:Chanlcai Ro~om,,.B1ctricaV Roomnj;
E1Vlnffio MaichiiierýRoomi mid L-50)4;AK

7• i • 777,•,7!7, :'7

•i4-igu<fes 51,: 5•~$~ & 7O •7i

1 <20 <20

2 <20 <20

3 <20 <20

4 <20 <20

5 <20 <20

6 <20 <20

7 <20 <20

8 <20 <20

9 <20 <20

10 <20 <20

11 <20 <20

12 <20 <20

13 <20 <20

14 <20 <20

15 <20 <20

Venitilation Room Above BReezewýay A
F1,gurc 747

1 <20 <20

2 <20 <20

3 <20 <20

4 <20 <20

5 <20 <20

6 <20 <20

0% leicead CaI Spacýý Ve~t Lom crs>

1 <20 <20

2 <20 <20

3 <20 <20

4 <20 <20

5 <20 <20

6 <20 <20

7 <20 <20

8 <20 <20

9 <20 <20

10 <20 <20

11 <20 <20

12 <20 <20

13 <20 <20

14 ' <20" <20....

15 <20 <20

16 <20 <20

17 <20 <20

18 <20 <20
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19 <20 <20

20 <20 <20

21 <20 <20

22 <20 <20

23 <20 <20

24 <20, <20

25 <20 <20

26 <20 <20

27 <20 <20

28 <20 <20

29 <20 <20

30 <20 <20

31 <20 <20

32 <20 <20

33 <20 <20

34 <20 <20

35 <20 <20

36 <20 <20

37 <20 <20

38 <20 <20

39 <20 <20

40 <20 <20

41 <20 <20

42 <20 <20

43 <20 <20

44 <20 <20

45 <20 <20

46 <20 <20

47- <20 <20

48 <20 <20

49 <20 <20

50 <20 <20

51 <20 <20

52 <20 <20

53 <20 <20

54 <20 <20

55 <20 <20

56 <20 <20

57 <20 <20

58 <20 <20

59 <20 <20

60 <20 <20

61 <20 <20

62 <20 <20
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63 <20 <20

64 <20 <20

65 <20 <20

66 <20 <20

67 <20 <20

68 <20 <20

69 <20 <20

70 <20 <20

71 <20 <20

72 <20 <20

73 <20 <20

74 <20 <20

75 <20 <20

76 <20 <20

77 <20 <20

78 <20 <20

79 <20 <20

80 <20 <20

81 <20 <20

82 <20 <20

83 <20 <20

84 <20 <20

85 <20 <20

86 <20 <20

87 <20 <20

88 <20 <20

89 <20 <20

90 <20 <20

91 <20 <20

92 <20 <20

Fi'rst (L ,.% CA L\ lC Ito A- 2~
1 <ln920 9620

1 <20 <20

2 <20 <20

3 <20 <20

4 <20 <20

5 <20 <20

6 <20 <20

7 <20 <20

8 <20 <20

Figure2s 10•), 1 07,k> 1Ill

1 <20 <20

2 <20 <20
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3 <20 <20

4 <20 <20

5 <20 <20

6 <20 <20

7 <20 <20

8 <20 <20

9 <20 <20

10 <20 <20

11 <20 <20

12 <20 <20

13 <20 <20

14 <20 <20

F. IFrst (Lowest) ILecvcLA- 17 tcjA- I

1 <20 <20

2 <20 <20

3 <20 <20

4 <20 <20

5 <20 <20

6 <20 <20

2 <20 <20

3 <20 <20

4 <20 <20

5 <20 <20

6 <20 <20

7 <20 <20

8 <20 <20

9 <20 <20

10 <20 <20

11 <20 <20

12 <20 <20

3333 First (Lowest) ILeyv]A-22 to A-2j4
3 Pgures 140, 1449&14831 2 <20

1 <20 <20

2 <20 <20

3 <20 <20

4 <20 <20

5 <20 <20

6 <20 <20

7 <20 <20

8 <20 <20

9 <20 <20

10 <20 <20

I
I
1
I 1,F1irSt (Lowe st) Le1A-20 t~oA22

Figifrcs 127;4: 1 I -130

1 <20 7F <20
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11 <20 <20

12 <20 <20

S ~cc-nui (Mi ddic) Level A-1 It -I'

gul~aic 52, 150 k& 160(
1 <20 <20

2 <20 <20

3 <20 <20

4 <20 <20

5 <20 <20

6 27 <20

7 <20 <20

8 <20 <20

9 <20 <20

10 <20 <20

11 <20 <20

12 <20 <20

1 <20 <20

2 <20 <20

3 <20 <20

4 <20 <20

5 <20 <20

6 <20 <20

7 <20 <20

8 <20 <20

9 <20 <20

10 <20 <20
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Figure 1: GA's Main Site and

Building Numbers Names

Building I Administration 
N

Building 2 Science Laboratories A, B, C
Building 7 Cafeteria 

W E

Building 9 Office/Lab Building +

Building 10 Office Building/Health Physics S

Building 13 Technical Office Building
Building 14 Technical Office East i.

Building 15 Technical Office East 039-1i

Building 19 Swimming Pool Building I
Building 21 TRIGA Building I I

_Building 22 Inertial Fusion Development Building I INDUSTRY

Building 23 Former Hot Cell Site Concrete I I

Building 25 Former Liquid Waste Processing Building Storage I 37 6

Building 27 Space Power Building Bunker

Building 29 Office Building

Building 29-2 Landscaper's Building

Building 30 Office/Lab Building (Former LINAC Complex) "I T

Building 31 Storage/Nuclear Calibration D

Building 31-2 Lab Building 42 -

Building 33 ICF Lab Building 034-4

Building 33-1 ICF Office Building 34

Building 33-5 Painters Building 
4-1

Building 34 Fusion DIII-D Building

Building 34-1 Fusion DIII-D Capacitor Building

Building 34-2 Fusion DIII-D Lab Building

Building 34-3 Fusion DIII-D Storage Building LOT 32 3.V

Building 35 Test Tower Building 3E

Building 35-1 Facilities (& Shipping & Receiving) . 11 SITE
Building 36 Experimental Building . -

Building 37 Sorrento Valley Building A -

Building 39-1 Storage Building ,OPENSPACE

Building 42 Laboratory Building (QA) /CONTROLLED MAIN SITE
Building 45 Machine Shop / /ACCESS

Building 63 3550 Dunhill St. LOTS

Building 64 11030 Roselle St. 31-2 .

Building 65 11040 Roselle St. " / . 2
Building 66 3520 Dunhil, St. , 22

Building 66 3510 Dunhill St. 31 / / 31

o .N INDUST27

I• I NDSTR • former Building 2
"• "•" • location

oof2

GENERAL LNDUS

ATOMICS ./T 31 LT

COURT 
.

SPROPERTY LINE9

0 250 500 750 1000

. 11024/3

SCALE IN FEETR





Figure 2A: Building 2 End View

Service Corridor
South West
End View

)of Inner wall Outer wall

it block, .•. • "
louvers or sheet metal

ZANINE

roof

cement block

,BSa css cement blockaccess

to corridor

SecodMd MEZZANINE
roof

tABS Hall OFFICES
•',access

to corridor
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Figure 3: Building 2 Service Corridor, Section A, Non-Suspect Affected Area, Level 1, Column C-I to A-6,
Fixed Alpha and Beta Measurement Locations and Results, and, Wipe Survey Locations.

:AS A4 A3 A2

The Highest 13 Result (1127 cp2m) = 122 dpm/100 cm 2, which is < MDA.

i:': .... !•:; ... • Building 2 Serice Corridor
Model 12 Model 2221

S• 91103 842

•-7 •8 • /19/02 ý 6110/02

, '22.14% 34.39%

092192 119444

-50cm- 100 cm 2

7a j od 0-20 cpm 1042 cp2m

MO 1 312 222

Surveyors S Finchum/ B. Hunter Date: 01/25/02

All ca Results = Natural Background.

See Table 4 for Wipe analysis Results.

LEGEND

# - # = Alpha in CPM

F# =Beta in CP2M

O wipe location
EQ=Equipment wipe
OH= Overhead wipe

A# = Column Number
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Figure 4: Building 2 Service Corridor, Section A, Non-Suspect Affected Area, Level 1, Column A-6 to A- 11
Fixed Alpha and Beta Measurement Locations and Results, and Wipe Survey Locations.

A11 A9 A8 A7

Building 2 Service Corridor

Model 12 Model 2221
The Highest 13 Result (1175 cp2m) = 193 dpm/100 cm 2, which is < MDA.

91103 84423

3118/02 6110102

22.14% 34.39%
a

092192 119444

50cm
2 100 cm

2

All (x Results = Natural Background.

See Table 4 for Wipe analysis Results.

ý tacKgrouna 0-20 cpm 1042 cp2m

IMDA(dpm/l00cm2j 312 1 222

LEGEND

# - # = Alpha in CPM

# =Beta in CP2M

S= wipe location
EQ=Equipment wipe

OH= Overhead wipe

A# = Column Number

Surveyors: S. Finchum/B. Hunter Date:o0124 &25/2
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Figure 5: Building 2 Service Corridor, Section A, Non-Suspect Affected Area, Level 1, Column A-11 to A-16
Fixed Alpha and Beta Measurement Locations and Results, and Wipe Survey Locations.

t5

100"•r)

Woode Ram 0-20 CocrteFlo

0-200 961 CocretenlcrrteFWa90
0_2 o. o 1.X " ,. 'x

Ceen 0-20-2

33n Ceet kWl

A15

# -# # Alpha in CPM

The Highest 13 Result (1020 cp2mr) = Natural Background

All (x Results = Natural Background.

See Table 4 for Wipe analysis Results.

• •Buildinig 2 Service Cor .ridorModel 12 Model 2221
• i ' 91103 842

•i •3/18/02 6/10/02

E( 092192 119444

] . . 50cm2  100 cm 2

E . i 0-20 cpm -1042 cp2m

312 222

Surveyors: S. Finchum/ B. Hunter Date: 01 /23&24/02

# =Beta in CP2M

(® = wipe location
EQ=Equipment wipe

OH= Overhead wipe

A# = Column Number
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Figure 6: Building 2 Service Corridor, Section A, Non-Suspect Affected Area, Level 1, Column A-16 to A-21
Fixed Alpha and Beta Measurement Locations and Results, and Wipe Survey Locations.

t
2m

A21 A A1 6

A20~ A1 A18 A17

Building 2 Service Corridor

en Model 12 Model 2221

Sea r e 91103 84423

a rin De ' 3/18/02 6/10/02

22.14% 34.39%

092192 119444

a c 50cm2  100 cm2

8 o 0-20 cpm 1042 cp2m
S1312 222

Surveyors: S. Finchum!/B. Hunter Date: 01/23/02

LEGEND

# - # = Alpha in CPM

# =Beta in CP2M

S= wipe location
EQ=Equipment wipe

OH= Overhead wipe

A# = Column Number

The Highest 03 Result (1094 cp2m) = < MDA

All a Results = Natural Background.

See Table 4 for Wipe analysis Results.



,Figure 7: Building 2 Service Corridor, Section A, Non-Suspect Affected Area, Level 1, Column A-21 to A-26
Fixed Alpha and Beta Measurement Locations and Results, and Wipe Survey Locations.

A24 A27

~Building 2 Service Corridor
• •2 i Model 12 Model 2221
J 91103 84423

• • 31718102 6/10/02

f"c ' 22.14% 34.39%

PQe 2 092192 119444

50cm2  100 cm2

ja o und 0-20 cpm 1042 cp2m
i~O 0 312 '222

Surveyorsý S. Finchu.m!/B Hunter Date: 01/22/02

LEGEND

# - # = Alpha in CPM

F =Beta in CP2M

(• = wipe location
EQ=Equipment wipe

OH= Overhead wipe
A# = Column Number

The Highest 03 Result (1094 cp2m) = < MDA

All a Results = Natural Background.

See Table 4 for Wipe analysis Results.



Figure 8: Building 2 Service Corridor, Section A, Non-Suspect Affected Area, Level 1, Column C-I to A-6,
Alpha Scan Measurement Locations and Results

A6 
A5 

A4

#. # = a Range in cpm

100% of Original floor and walls up to 2m surfaces scanned, t0% of watts above 2m
The Highest a Result (34 cpm) = Natural Background



Figure 9: Building 2 Service Corridor, Section A, Non-Suspect Affected Area, Level 1, Column A-6 to A-11,
Alpha Scan Measurement Locations and Results

10%

5-29 Concrete Floor

_ _ _10-28

AI0
A9 A8 A7

# - # = a Range in cpm

100% of floor and walls up to 2m surfaces scanned, 10% of walls above 2m

The Highest oa Result (39 cpm) = Natural Background



Figure 10: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column A-Il to A-16,
Alpha Scan Measurement Locations and Results

A IC

#- # a Range in cpm.

100% of floor and wall surfaces up to 2m scanned, 10% above 2 m

The Highest a Result on concrete (28 cpm) = Natural Background
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Figure II: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column A-16 to A-21,
Alpha Scan Measurement Locations and Results

[- 8-25

Concrete Floor

8 - 25

3-21 5-11

2m

A21
A20 A19 A18 X17

#- #= a Range in cpm

The Highest a Result (33 cpm) = Natural Background

100% scan on floor and walls up to 2m, 10% on walls above 2m.
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Figure 12: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column A-21 to A-26,
Alpha Scan Measurement Locations and Results

A24 A23 A22

# - # = a Range in cpm

100% of floor and walls up to 2m surfaces scanned, 10% of walls above 2m

The Highest a Result (27 cpm) = Natural Background
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Figure 13: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Leve'
Beta Scan Measurement Locations and Results

0

A6 
A5 

A4

#.- # = Range in cpm.
100% of original floor and wall surfaces up to2m, and 10% of wall above 2m scanned.

The Highest p3 Result (2350 cpm) = 282 dpm/100 cm2
which is <MDA

Note: Measurements above 2 m taken on
01107104.



Figure 14: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column A-6 to A-l1

Beta Scan Measurement Locations and Results

A7 

.4A6

#- # = J3 Range in cpm.

100% of original floor and wall surfaces up to 2m, and

10% of walls above 2m scanned.

The Highest 3 Result (2400 cpm) = 319 dpm/100 Cm 2,
which is <MDA.

Note: Measurements above 2 m taken on
01107/04.
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Figure 15: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column A-11 to A-16,
Beta Scan Measurement Locations and Results

7

84459 154202

#- # = 13 Range in cpm.

100% of original floor and wall surfaces up to 2m
and 10% of walls above 2m scanned.

The Highest 13 Result on concrete (2350cpm) = 282 dpm/100 cm 2,
which is <MDA.

Note: Measurements above 2 m taken on
01107104.

07124/02 07/06/04

31.08% 30.39%

086215 149017

434 cm2  434 cm2

1840 - 2100, concrete 1300 - 2000, concrete, 700 - 1300, metal
1640 - 1850, cement block 1300 - 1500, cement block

438 on concrete 375 on concrete, 227 on metal,
388 on cement block 318 on cement block

Surveyors: S. Finchum/ B. Hunter
1/28 -30/02

Surveyors: R. Stowell/ G. Saver

Date: 01/07/04
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Figure 16: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column A-16 to A-21,

Beta Scan Measurement Locations and Results

4- 1300-1600 .4 1300-1600

41800-1l950-

Chain Link
S1900 -2i00 Gate

- 2000-2300 00

Concrete Floor

I
2000-2400 10

4- 2000- 2300-.*•.f•_._1850 -2300 -1

Cement Block Wall

1300-1600

A20 ,
4- 1300-1500 --

A21 A A16
A17A18A iY

Building 2 Service Corridor
Ludlum Model 2221 Ludlum Model 2221

84459 154202
Calibration Due 07/24/02 07/06/04

31.08% 30.39%

086215 149017

roe434 cm 2  434 cm 2

B g n p 1840 - 2100, concrete 1300 - 2000 , concrete, 700 - 1300, metal
1640 - 1850, cement block 1300 - 1500, cement block

438 on concrete 375 on concrete, 227 on metal,
388 on cement block 318 on cement block

Surveyors: S. Finchum /B. Hunter Surveyors: R. Stowell/ G. Saver

1/28 -02/01/02 Date: 01/07/04

#- # = 03 Range in cpm.

100% of original floor and wall surfaces up to 2m , and
10% of walls above 2m scanned.

The Highest 13 Result (2400 cpm) = 319 dpm/l00 cm 2,
which is <MDA

Note: Measurements above 2 m taken on
01107/04.
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Figure 17: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column A-21 to A-26,
Beta Scan Measurement Locations and Results

A24

Building 2 Service Corridor

Ludlum Model 2221 Ludlum Model 2221

r84459 154202

e07124/02 07/06/04

31.08% 30.39%

Prbe:NtnirNPf 086215 149017

Ph 434 cm2  434 cm2

B u c 1840 - 2100 , concrete 1300- 2000, concrete, 700 - 1300, metal
1640 - 1850, cement block 1300 - 1500, cement block

NIDAdPfl 438 on concrete 375 on concrete, 227 on metal,
388 on cement block 318 on cement block

Surveyors: S. Finchum/ B. Hunter Surveyors: R. Stowell/ G. Saver

1/28 -02/01/02 Date: 01/07/04

#-# = 3 Range in cpm.

100% of original floor and wall surfaces up to 2m,
and 10% of walls above 2m scanned.

The Highest 03 Result (2350 cpm) = 282 dpm/100 cm 2,
which is <MDA

Note: Measurements above 2 m and on end
wall taken on 01107/04.
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Figure 18: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1
Fixed Exposure Rate Measurement Locations and Results

coiumn %--I LIJ - )

A6 
A5 

A4

= Exposure Rate @ 1 meter in 1±R/hr.
The Highest y Result (14 iLR/hr) = Natural Background
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Figure 19: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column A-6 to A-11,
Fixed Exposure Rate Measurement Locations and Results

P = Exposure Rate @ 1 meter in giR/hr.

The Highest y Result (12 !iR/hr) = Natural Background
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Figure 20: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column A-11 to A-16,
Fixed Exposure Rate Measurement Locations and Results

ir~z

~ 0

A15

.4-

W = Exposure Rate @ 1 meter in tlR/hr.

The Highest y Result (19 jgR/hr) = Natural Background
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Figure 21: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column A-16 to A-21,
Fixed Exposure Rate Measurement Locations and Results

FChain Link
Gate

Concrete Floor

7q @ 31
A It

A21
A20 A19 A18 A17

W# = Exposure Rate @ 1 meter in jiR/hr.

The Highest y Result (17 jLR/hr) = Natural Background



Figure 22: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column A-21 to A-26,
Fixed Exposure Rate Measurement Locations and Results

A25 A22
A24 A23

FW = Exposure Rate @ 1 meter in jiR/hr.

The Highest Exposure Rate Result (15 jgR/hr) = Natural Background
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Figure 23: Building 2 Service Corridor, Area A, NOn-SUspect Affected Area, Level 1, Column C-I to A-6,Exposure Rate Scan Measurement Locations and Results

A6 
A5 

A4

163169
2 x 2NaIC'I)

ypical Background 22-28 @ contact in Enclosed
inl 1LR/h Concrete Spaces

S wvyos W.ShuckfJ. Sullivan Date: 3/1210

Surveyors: B.Hntrl S.,h Fic Date: /20

#- # = Exposure Rate Range in Micro-R/hr.

100% of Original floor and walls up to 2m surfaces scanned, 10% of walls above 2m
The highest exposure rate measurement was 29 i•R/hr.
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Figure 24: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column A-6 to A-11,
Exposure Rate Scan Measurement Locations and Results

A10 A7
A9 A8

#- # = Exposure Range in micro-R/hr

100% of Original floor and walls up to 2m surfaces scanned, 10% of walls above 2m

The Highest Exposure Rate Result (25 ýR/hr) = Natural Background



Figure 25: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column A-11 .to A-16,
Exposure Rate Scan Measurement Locations and Results

A15

# -# = Exposure Rate Range in jiR/hr.

LI 7E__b_

- _+ Jý

Y 'IY
163169 155190

2" x 2 Nal 2" x 2" Nal

100% of Original floor and wall surfaces up to 2m scanned, 10% above 2 m

The Highest Exposure Rate Result (26 gR/hr) = Natural Background

Typical Background 22-28 @ contact in

in liR/hr Enclosed
Concrete Spaces

22-28 @ contact in
Enclosed

Concrete Spaces

Surveyors: S. Finchum!/B. Hunter Surveyors: R. Stowell/ G. Saver

Date: 05122/02 Date: 01/06/04
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Figure 26: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column A-16 to A-21,
Exposure Rate Scan Measurement Locations and Results

17-20 -I 18-19

Concrete Wall
Chain Link0-23 Gate

22C -26

Concrete Floor

~22 -26

•F -- -- -- 17 - 20 - ----- 18-21

Cement Block Wall

15 -16 • •15 -16

2m

~~I

A21
A20 A19 A18 A17

Building 2 Service Corridor

Ludlum Model 3 Ludlum Model 3

151348 153590

03/24/02 02/12/04

NA NA
7 7

163169 155109
2 x 2 NaI(TI) 2 x 2 NaI(TI)

#- # = Exposure Rate Range in jiR/hr.

The Highest Exposure Rate Result (26 j4R/hr) = Natural Background

100% scan on Original floor and walls up to 2m, 10% of Walls Above 2m.Typical Background 22-25 (_- contact in
in 1jR/hr Enclosed

22-28 @ contact in Enclosed
Concrete Spaces

Surveyors: W. Schuck Surveyors: R. Stowell/G. Sayer
Date: 01/11/02 Date: 01/06/04



Figure 27: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 1, Column A-21 to A-26,
Exposure Rate Scan Measurement Locations and Results

A24 A23

Building 2 Service Corridor

Ludlum Model 3 Ludlum Model 3

151348 153590.

07/24/02 02/12/04

NA NA

Y Y

163169 155190

2" x 2" Nal 2" x 2" Nal

Typical Background 2-28 @ contact in
in pR/hrEnclosedin 1R~hr Concrete Spaces

22-28 @ contact in
Enclosed

Concrete Spaces

# - # = Exposure Rate Range in jiR/hr

100% Scan of Original Floor and Walls up to 2m, 10% of Walls Above 2 m.

The Highest Exposure Rate Result (28 gR/hr) = Natural Background

Surveyors: S. Finchum/ B. Hunter Surveyors: R. Stowell/!G. Saver

Date: 05/22/02 Date: 01/06/04
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Figure 28: Building 2 Service Corridor, Section A, Non-Suspect Affected Area, Level 2, Column A-2 to A-6,
Fixed Alpha and Beta Measurement Locations and Results, and Wipe Survey Locations

F9 .3

[945] [ý7 93 Concrete Wall(3
0-20-20

63 8 0) 02

52100-20(257259Breeze Way

Fr0-20 0-20 Z 0-20 iI onet

11601FloorGratFloor9

p Cement Black Wall

A6

••NBudding 2ServiceCorridor
Mo~del 12 Model 2221 :•

91103 84423 "

214 34.39%

092192 119444

50cm• 100 Crn2

2ý• 0-20 cpm 1042 cp2m

•: • • 312 222

Surveyors": S, Finchumn Date: 04/24 - 05/02102
-and B. Hunter ,:,

The Highest P3 Result (1069 cp2m) = 39 dpm/100 cm 2,
which is < MDA.

All a Results = Natural Background.

See Table 4 for Wipe analysis Results.

LEGEND

# - # = Alpha in CPM

S=Beta in CP2M

(D= wipe location
EQ=Equipment wipe

OH= Overhead wipe
A# = Column Number
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Figure 29: Building 2 Service Corridor, Section A, Non-Suspect Affected Area, Level 2, Column A-6 to A-Il,

Fixed Alpha and Beta Measurement Locations and Results, and Wipe Survey Locations

A9 A8 A7

Building 2 Service Corridor The Highest 03 Result (1067 cp2m) = 36 dpm/100 cm 2 ,
which is < MDA.Model 12 Model 2221

91103 84423

3/18/02 6110/02

22.14% 34.39%
U. 13

092192 119444

50cm2 100 cm 2

* All a Results = Natural Background.

See Table 4 for Wipe analysis Results.

Background 0-20 cpm 1042 cp2m

MDA(dpmlO10cm2{ 312 222

LEGEND

# - # = Alpha in CPM

# =Beta in CP2M

(jI = wipe location
EQ=Equipment wipe

OH= Overhead wipe
A# = Column Number

Suryeyors: S. Finchum/
B. Hunter Date: 04/25 - 05/02/02



Figure 30: Building 2 Service Corridor, Section A, Non-Suspect Affected Area, Level 2, Column A-11 to A-14,
Fixed Alpha and Beta Measurement Locations and Results, and Wipe Survey Locations

" Concrete Inside Wall

Concrete Floor 0-20

0-20 0-20

Breeze Way -1 JF99 -k.

A All

Building 2 Service Corridor The Highest P3 Result (1079 cp2m) = 54 dpm/100 cm 2,
which is < MDA.Model 12 Model 2221

91103 84423

3/18/02 6/10/02

22.14% 34.39%

092192 119444

50cm2 100 cm2

All a Results = Natural Background.

See Table 4 for Wipe analysis Results.

LEGEND

I Background 0-20 cpm 1042 cp2m

MDA(dpm/100cmj] 312 222

Surveyors: S. Finchum/
B. Hunter Date: 04/25 - 05/02/02

# - # = Alpha in CPM

# =Beta in CP2M

= wipe location
EQ=Equipment wipe

OH= Overhead wipe
A#= Column Number
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Figure 31: Building 2 Service Corridor, Section A, Non-Suspect Affected Area, Level 2, Column A-16 to A-21,
Fixed Alpha and Beta Measurement Locations and Results, and Wipe Survey Locations

Concrete Floor

Breeze Way

A19 A18

Building 2 Service Corridor The Highest P3 Result (1203 cp2m) = 234 dpm/100 cm 22.
Model 12 Model 2221

91103 84423

3/18/02 6/10/02

22.14% 34.39%

092192 119444

50cm
2 1 00 cm 2

All a Results = Natural Background.

See Table 4 for Wipe analysis Results.

I Background 0-20 cpm 1042 cp2m

MDA(dpr/100cm21 312 222

LEGEND

# - # = Alpha in CPM

# =Beta in CP2M

= wipe location
EQ=Equipment wipe

OH= Overhead wipe
A# = Column Number

Surveyors: S. Finchum/I B. Hunter Date: 04/25 - 05/01/02
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Figure 32: Building 2 Service Corridor, Section A, Non-Suspect Affected Area, Level 2, Column A-21 to End,

Fixed Alpha and Beta Measurement Locations and Results, and Wipe Survey Locations

Concrete Floor J / ,

A24 A23

Building 2 Service Corridor

Model 12 Model 2221

91103 84423

3/18/02 6/10/02

22.14% 34.39%

092192 119444

The Highest [3 Result (1132 cp2m) = 131dpm/100 cm 2 ,
Which is <MDA.

All a Results = Natural Background.

See Table 4 for Wipe analysis Results.

50cm2  100 cm 2

0-20 cpm 1042 cp2mBackground

MDA(dpmllOOcmj 312 222

LEGEND

# - # = Alpha in CPM

# =Beta in CP2M

wipe location
EQ=Equipment wipe

OH= Overhead wipe
A# = Column Number

Surveyors: S. Fichum!
B. Hunter Date:04/25 - 05/01/02
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Figure 33: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-2 to A-6,
Alpha Scan Measurement Locations and Results

it

__•142214-21 16-21 8-20

12-. Concrete WallS12-26 61

5-22 lorGaig 3-24 3-19 Breeze Way

, Open Space

12-30 14-22 Concrete

Cement Block Wall Floor

4=<2

A6

jBuilding 2 Service Corridor

Ludlum Model 2221 Ludlum Model 12

Numhcr 148425 138801

07/31/02 05/11/02

21.29% 22.52%
-a aL

r e 086236 145696

434 cm2  50 CM2

B•ackgr'rnd 10- 40 cpm 0- 20 cpm

86 309

Surveyors: S. Finchum/B. Hunter Date: 04/25 - 05/09/02

#- #= a Range in cpm

100% of floor grating and accessible walls up to 2m surfaces scanned,
10% of walls above 2m

The Highest a Result (30 cpm) = Natural Background

S= Area surveyed with a 50 cm 2 probe
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Figure 34: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-6 to A-1,
Alpha Scan Measurement Locations and Results

Building 2 Service Corridor

r Ludlum Model 2221 Ludlum Model 12

148425 138801

'Calibraton Due. 07/31/02 05/11/02

21.29% 22.52%

4Prohc NumihL - 086236 145696
434 =2 50 cm2

Eakground 10 - 40 cpm 0 - 20 cpm
86 309

Surveyors: S. Finchumn/ B. Hunter Date: 04/25 - 05/09/02

#- #= a Range in cpm

100% of floor grating and accessible walls up to
10% of walls above 2m

2m surfaces scanned,

The Highest a Result (30 cpm) = Natural Background

S= Area surveyed with a 50 cm 2 probe



Figure 35: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-1 I to A-14,
Alpha Scan Measurement Locations and Results

Concrete Floor

Breeze Way

4 Alltil 14

Building 2 Service Corridor

II 111': 11 t Ludlum Model 2221 Ludlum Model 12

•m 148425 138801
Calbraon Due 07/31/02 05/11/02

I e 21.29% 22.52%

Cc a

Pjohc Nuinhci 086236 145696

Prob(ýSjzcm 434 cm2  50 cm 2

10 - 40 cpm 0 - 20 cpm

TOPA(di C I 003Y' 86 309

Surveyors: S. Finchum/ B Hunter Date: 04/25 - 05/09/02

#- #= a Range in cpm

100% of floor grating and accessible walls up to 2m surfaces scanned,
10% of walls above 2m

The Highest a Result (30 cpm) = Natural Background

' = Area surveyed with a 50 cm 2 probe



Figure 36: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-16 to A-21,
Alpha Scan Measurement Locations and Results

A19 A18

#- #= a Range in cpm

100% of floor grating and accessible walls up to 2m surfaces scanned,
10% of walls above 2m

The Highest a Result (37 cpm) = Natural Background



Figure 37: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-21 to End

Alpha Scan Measurement Locations and Results 
I

Concrete Floor

# - # = x Range in cpm

100% of floor grating and walls up to 2m surfaces scanned, 10% of walls above 2m

The Highest a Result (37 cpm) = Natural Background
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Figure 38: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-2 to A-6,
Beta Scan Measurement Locations and Results

2 2120-23402• 220-340• •2200-2470 • 1--1930-2220 1980-28

•' Concrete Wall

~Floor Grating

1Breeze Way

•l ~Open Space /
2M

4 Concrete
19802240Floor

19802240 2200-2480 . 2130-2280 2040-2360

Caliratin Du 09/7/02100% of floor grating and accessible walls up to 2m surfaces scanned,
S10% of walls above 2m

Plohc 'I~wh'ýr086215
434 CM2 The Highest PC Result (2480 cpmn on cement block wall) = 545 dpmloc cm 2

1802100 cpm, concrete
Background 1640-1850cpO Scan M0DA =388 dpmfloo cm2, on cement block
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Figure 39: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-6 to A-11,
Beta Scan Measurement Locations and Results

A10 A9 A8 A7

#### - ####= f3 Range in cpm

100% of floor grating and accessible walls up to 2m surfaces scanned,
10% of walls above 2m

The Highest 03 Result (2300 cpm on cement block wall) = 411 dpm/100 cm 2

Scan MDA =388 dpmll00 cm 2, on cement block



M- Ma " --" -0 1 so I-I III as NO 1 I -Ift
Figure 40: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-11 to A-14,

Beta Scan Measurement Locations and Results

Concrete Floor

Breeze Way

#### - ## = 03 Range in cpm

100% of floor grating and accessible walls up to 2m surfaces scanned,
10% of walls above 2m

The Highest 03 Result (2240 cpm on cement block wall) = < MDA ( 388dpm/100 cm 2)



Figure 41 : Building 2 Service corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-1 6 to A-21, 
Beta Scan Measurement Locations and Results 

J. Sullivan Date: Q5107102 

f 

#%###-W= p Range in cpm 

- 1900-2200 - -1 800-21 50 

100% of floor grating and accessible walls up to 2m surfaces scanned, ' 

40% of walls above 2m 

'-1900-2250 

The Highest p Result (2250 cpm on cement block wall) = < MDA ( 388dpml100 cm2) 

L- 1900-2300 -+ 1900-21 00 ) 1900-2250 

Concrete Inside Wall 

I 

. 1200-1500 

Floor Grating 
. 

Cement Bloc C Oulside Wall 
b- 1800-2000 . b+ 2000-2200 

b+- 1800-2000 L - J 1800-2150 . b (  
A21 

A20 4 ~ 1 6  A19 A18 A17 

9 4  

*+- 1900-2100 

- ~ ~ t ~ c c ~ ~ ~ ~ ~ ~ ~  +4 
for Scanning 

1200-1 500 t 
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Figure 42: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-21 to End,

Beta Scan Measurement Locations and Results

Concrete Floor I 1900-2200 1800-2100
1800-2160 1800-2100 2000-2300

1990-2200 1800-2100 11 2000-2300 - 0- - 2000-2300 1 1800-2100

Cement Block Inside Wall

25A24 A23A2

rbeubr0615 #### -#### = f3 Range in cpm

•12006115

~be~e~~'~434 cm21840-2100 cpm, concrete 100% of floor grating and walls up to 2m surfaces scanned, 10% of walls above 2m

! cement Block The Highest B3 Result (2350 cpm on cement block wall) = 449 dpm/100 cm2

surveyors: J. Sullivan Date: 05/02/02 Scan MDA for Cement Block = 388dpm1100 cm2



Figure 41 : Building 2 Service corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-1 6 to A-21, 
Beta Scan Measurement Locations and Results 

J. Sullivan Date: Q5107102 

f 

#%###-W= p Range in cpm 

- 1900-2200 - -1 800-21 50 

100% of floor grating and accessible walls up to 2m surfaces scanned, ' 

40% of walls above 2m 

'-1900-2250 

The Highest p Result (2250 cpm on cement block wall) = < MDA ( 388dpml100 cm2) 

L- 1900-2300 -+ 1900-21 00 ) 1900-2250 

Concrete Inside Wall 

I 

. 1200-1500 

Floor Grating 
. 

Cement Bloc C Oulside Wall 
b- 1800-2000 . b+ 2000-2200 

b+- 1800-2000 L - J 1800-2150 . b (  
A21 

A20 4 ~ 1 6  A19 A18 A17 

9 4  

*+- 1900-2100 

- ~ ~ t ~ c c ~ ~ ~ ~ ~ ~ ~  +4 
for Scanning 

1200-1 500 t 



U.. 
E

L
0

.0(U
 

m

00 
U

E

C
) 

.
.

-6 
C

D
 

C
D

aq, 
concZ

U

0 
C

4a

q 
N

Q
 

E
 

E
.6 

N
()0 

.
0o

 
0
 

0- 
m

o

C
)C

L

0n 
I.01

U
 

I
C

U
e

0 
0
l 

0

Q
 

%
- 

N
 

N
0 

0 
5 

.
c 

0

L
~ 

0
 

c

0
 

C
D

 
0

000) 
C

M
- 

.

o.I 
I;Lo

eq 
a

L
jL

b
U

.
e



- ------ n -__. - - m - m - m -

Figure 45: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-11 to A-14,
Exposure Rate Scan and Fixed Measurement Locations and Results

Concrete

Breeze Way

# - # = y Range in jiR/hr, 100% of floor grating surfaces scanned.

# =Exposure Rate @ 1 meter from the surface in jiR/hr.

The Highest Fixed y Result (14 jgRlhr @ 1 meter) = Natural Background.
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Figure 46: Building 2 Service Corridor, Area A, Non-Suspect Affected Area, Level 2, Column A-16 to A-21,

Exposure Rate Scan and Fixed Measurement Locations and Results

Concrete Floor

Breeze Way

A19 A18

# - # = y Range in j±R/hr, 100% of floor grating surfaces scanned.

# =Exposure Rate @ 1 meter from the surface in gLRIhr.
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Figure 48: Building 2 Service Corridor Section A Mechanical Room
Alpha Scan Measurement Locations and Results

O-20x 0-20ca

;concrete ;

40 -lO i0

concrete

-4 -10Oa 0

-4 10-20x •0

- O-lOc 0

0-1 O(x

ý IJ

S10-20(x

20a

• $•i• •1- o-2o, 7

A '1

1n0c0ret concret
Sf 0 10-20a)I

1 O-4Oct concrete
I

10-2 No. gate

concrete

10-20a

10-20a

it t t t
0-20(x 10-15(x 0-1Oct 0-100C

I con•ete

Notes:

1. 10% of floor and walls 2 meters and below
scanned.

2. -4- #-#a - Denotes alpha scan in cpm.

Instrumenet 444>>

r d /el> Ludlum 2221
SeriaI Number 97287

P Pro be 434 cm 2 a
Probe Serial # 083293
Cal Due Date 09-22-03

E 20.98%
Backgiound 0-30 cpm
Scan» DA 49 dpm/100 cm2

Survey conducted by: R. Stowell & G. Sayer
Date :03-27-03

Figure 48



Figure 49: Building 2 Service Corridor Section A Mechanical Room
Beta Scan Measurement Locations and Results

Notes:

1. 10% of floor and walls 2 meters and below
scanned.

2. -4- #-#p o. Denotes beta scan in cpm.

Model K Ludlum 2221
~Serial Number' 154202

, :,Probe •> 434 cm 2f
~Prooe S-eriai #I~ 149017
ca-Du-c 04-01-03

'Eff i-e1M $ 30.17%
JBackgr•doSTh 1400-2000 cpm
: :Scan MDA. 389 dpm/100 cm 2

Survey conducted by: R. Stowell & G. Sayer
Date: 03-24-03

Figure 49



Figure 50: Building 2 Service Corridor Section A Mechanical Room
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

23-25

23
concrete

-4 23-26

22

-4 21-23

21

23-26

+i-I

Notes:

1. ## Denotes fixed exposure rate measurement, in ItR/hr,
- taken at - 1 meter from the surface.

2. .4- ## p.. Denotes exposure rate surface scan in tR/hr.

3. 10% of floor and walls 2 meters and below were scanned.

I1nstrument_
Mod Ludlum 3

enINme 153551
P:¢,!,roee. ;, 2" X 2" Nal y

•ir• ial #! 155109
C -a•Plffe Dat 05-23-05
•Bg conac 15-21 liR/hr
:Bkgd 1 mete 15-21 ItR/hr

Survey conducted by: R Stowell
Dates: 03-26-03 & 03-27-03

Figure 50
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Figure 51: Building 2 Service Corridor Section A Mechanical Room
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

<20 do-I
concrete

873 P
concrete

0

976 3
11060 7

concrete

gate

concrete

922 P

T<20 a

< 20a

concrete

Notes:

1. ##cx Denotes alpha fixed measurement in cpm.

2. ###3 Denotes beta fixed measurement in cp2m.

3. • Denotes wipe location, wipe results are
provided in Table 5.

LuaMum IZ LUalum ZZI
91051 86302

50 cm 2 at 100 cm 2 f3

094053 142547
04-15-03 07-24-03
21.77% 31.20
< 20 cpm 822+/-344 cp2m

216 dpm/100 cm 2 218 dpm/100 cm 2

Survey conducted by: R. Stowell & G. Sayer
Date: 03-31-03

Figure 51



Figure 52: Building 2 Service Corridor Section A Electrical Room
Alpha Scan Measurement Locations and Results

--4------ - --- --------- 28'----------------

concrete

wall

-4 10-30c-

10-201-c

10-20 cc

chain link
cxI fence

20-40 c -30'
concrete

te floor

0-10 cx

10-20 ox

Notes:

1. 10% of floor and walls 2 meters and below
scanned.

2. - #-#cx -I Denotes alpha scan in cpm.

• Model .... -,Ludlum 2221
Serial"• Number ............. 97287

1 ::i•. Probe 434 cm2 a,
-Pro-be•ena #ii• 083293

ffiiny- 20.98%

Background 0-30 cpm
Scan IDA 149 dpm/1O0 cm 2

Survey conducted by: R. G. Sayer
Date :03-27-03

Figure 52



Figure 53: Building 2 Service Corridor Section A Electrical Room
Beta Scan Measurement Locations and Results

-4 ---- - ------- -------- 28'-----------------

concrete

wall

4- 1500-16003 - 4- 1500-160013 p ,N

-4-- 1700-1800 13 , 1700-1800 p3 N

chain link
fence

-30'

7

Notes:

1. 10% of floor and walls 2 meters and below
scanned.

2. 4A- #-#13 ' Denotes beta scan in cpm.

~,Instrumenet>
Model Ludlum 2221

Serial Num1:ber 154202
Probe 434 cm 2

i ProbeS• ria •# 149017
SCal DuetDate<7' 04-01-03

Efficiency 30.17%
Baclkgriu~nd •~,1400-2000 cpm
'Scan MVDA 1389 dpm/100 cm2

Survey conducted by:
Date: 03-24-03

R. Stowell & G. Sayer

Figure 53



Figure 54: Building 2 Service Corridor Section A Electrical Room
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

concrete

wall

22 20 20
N.4 22-24 __

24-26

I os

chain link
fence

Notes:

1. ## Denotes fixed exposure rate measurement, in ýtR/hr,
taken at - 1 meter from the surface.

2. - #-# . Denotes exposure rate surface scan in [R/hr.

3. 10% of floor and walls 2 meters and below were scanned.

lnstrUmnent~
Model Ludlum 3

Seria Nrne 153551

Prb e ia# 155109
C.al Due Dat e• 05- 23- 05

•iBkg conac 15-21 ýR/hr
kgd @1mee 15-21 [R/h r

Surveys conducted by: R Stowell
Dates: 03-26-03 & 03-28-03

Figure 54



Figure 55: Building 2 Service Corridor Section A Electrical Room Alpha and Beta
Fixed Measurement Locations and Results and Wipe Survey Locations

-- - - - 28 -' - _-_-_-_-_-_-_-_- - - _ - -

concrete

wall

<20(x

901 P

<20 a

chain link
fence

-30'

Ii

concrete

floorconcrete

wall

897 P

concrete

wall

D

Do 3rs

Notes:

1. ##cx Denotes alpha fixed measurement in cpm.

2. ###p Denotes beta fixed measurement in cp2m.

3. (• Denotes wipe location, wipe results are
Qt) provided in Table 5.

Iv.del Ludlum 12 Ludlum 2221
Seri• lj••umber 91051 86302

P r7•be -- 50 cm 2 cX 100 cm 2 p
ProbeiSerial # 094053 142547
Ca!Due Date< 04-15-03 07-24-03

Efficiny 21.77 % 31.20
•Ba-c-round- < 20 cpm 822+/-344 cp2m

,,A 216 dpm/100 cm 2 218 dpm/100 cm 2

Survey conducted by: R. Stowell & G. Sayer
Date: 03-31-03

Figure 55



Figure 56: Building 2 Service Corridor Section A Elevator Machinery Room at Breezeway A
Alpha and Beta Scan Measurement Locations and Results

-6'

cement blok
wall tI

10-20 a
1500-170013

ceet lc floor

cement block
wall

1500-1600 P

floor
concrete

11

t
10-20a

400-1600 P

cement block
wall

10-20 a ._
1500-170013

-

-6

Notes:

1. 10% of floor and walls 2 meters and below were scanned.

2. -4- #-# ax -- o Denotes alpha scan in cpm.

3. -4- #-# 13 -10 Denotes beta scan in cpm.

Surveys conducted by: R. Stowell & G, Sayer
Dates: 03-24-03 & 03-27-03

Figure 56



Figure 57: Building 2 Service Corridor Section A Elevator Machinery Room at Breezeway A
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

-6'
- - - - - - - Illo-

cement block
wall

.4 18 No

.4 19-20

cernbt block~
wAall tI

I 20

18-19

floor
concrete

1_.8

21-22

iment 4 Ock
wall

17-18
I•

18-19

-

-6'

V

17

4 19
cement block

wall

13Z p~II I ý I .FXIII I

Notes:

1. __ Denotes fixed exposure rate measurement, in p.R/hr, taken at - 1 meter from the surface.

2. -1- ##-## * Denotes exposure rate surface scan in 1 R/hr.

3. 10% of floor and walls 2 meters and below were scanned.

Surveys conducted by: R. Stowell & G. Sayer
Dates: 03-25-03 & 03-26-03

Figure 57



Figure 58: Building 2 Service Corridor Section A Elevator Machinery Room at Breezeway A
Fixed Alpha and Beta Measurement Locations and Results and Wipe Survey Locations

~6 - ------- -

cement block
wall

882 3

cement block floor cement block 4
wall concrete wall

(~i 0 901 -6

<20

<20
_ V

Notes:

1.

2.

3.

Denotes fixed alpha measurement in cpm.

Denotes fixed beta measurement in cp2m.

Denotes wipe location. Wipe results are provided in Table 5.

Surveys conducted by: R. Stowell & G. Sayer
Date: 03-31-03

Figure 58



Figure 59: Building 2 Service Corridor Section A Storage Room, L-504-A, Room A
Alpha Scan Measurement Locations and Results

C

column

A2

-28'

service
core

column

A4-23'

L-504-A
Storage Room

Notes:

1. 10% of floor and walls 2 meters and below scanned.

2. -.- #-#x -. Denotes alpha scan in cpm.

Survey conducted by: R. Stowell & G. Sayer
Date: 03-31-03

Figure 59



Figure 60: Building 2 Service Corridor Section A Storage Room, L-504-A, Room A
Beta Scan Measurement Locations and Results

concrete
wall

1800-1900 p

1900-200(

C
column

A2

13

B
service

core

-- 1900-2000 p -- ON

-.4--- 1800 P -

4- 1800 P -1

concr.e
1900-2000 p

-4 2000 p )-

1800-2100 0 -- N

column

A4-23 '

L-504-A
Storage Room

cement block
wall

4-1900-2000 p -- P,

4- 1900-2000 p -j-

1800-

A
'000 p

4- 1800 p -*-.

A
4- 1800-900 P -I1

floor

13
7>, :7In~strument

Modl i LLudlum 2221
Ser•aIl Number 154202

Probe 7 434 cm2 p
Probe Seral# 149017
Cal Due Date 04-01-03

Efficiency 30.17%
kgW6n6ite 1400-2000 cpm
ScanMDA 389 dpm/100 cm2

Bk,-dc t lk 1100-1600 cpm
-ScnAMDA 309 dpm/100 cm 2

Notes:

1. 10% of floor and walls 2 meters and below scanned.

2. --o- #-# p3 -p Denotes beta scan in cpm.

Survey conducted by: R. Stowell & G. Sayer
Dates: 03-24-03 & 03-25-05

Figure 60



Figure 61: Building 2 Service Corridor Section A Storage Room, L-504-A, Room A
Exposure Rate Fixed Measurement and Exposure Rate Scan Measurement

Locations and Results

column

A2

-28'

service
core

column

A4-23 '

L-504-A
Storage Room

Instrumentp
Mod~el Lulum 3

f~lbDuje Date 05-23-03
Probe 2' X 2" Nal y-

Probe # 155109
Ba-ckgroun-dj -cotact > ý -@ Imeter~

c'onicrete 15-21 pR/hr 15-21 pR/hr
cement block 14-19RR/hr 14-18 1iR/hr

Notes:

1. ## Denotes fixed exposure rate measurement, in gR/hr, taken at - 1 meter from the surface.

2. -o ##-## * Denotes exposure rate surface scan in pR/hr.

3. 10% of floor and walls 2 meters and below were scanned.

Surveys conducted by: R. Stowell
Dates: 03-26-03 & 03-28-03

Figure 61



Figure 62: Building 2 Service Corridor Section A Storage Room, L-504-A, Room A
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

C

column

A2

-28'

service
core

column

A4

N

-23 '

L-504-A
Storage Room

Mo-del Ludlum 12 Ludlum 2221
Ser•a•.# 91051 86302

Cal D •ueQate 04-15-03 07-24-03
P ro be • 50 cm2 o 100 cm 2

Probe# b094053 142547
i Eqiciencv 21.77% 31.20%

Bkgd. concret <20cpm 822+/344 cp2m
VDA 216 dpm/100 cm2  218dpm/100 cm 2

Bkgd.cemet[ock <20cpm.. 671+/-7126 cp2m
MDA 216dpm/100 cm 2 197dpm/100 cm 2

Notes:

1. ##at Denotes alpha fixed measurement in cpm.

2. ###1p Denotes beta fixed measurement in cp2m.

3. (* Denotes wipe location, wipe results are provided in Table 5.

Survey conducted by: R. Stowell & G. Sayer
Date: 03-31-03

Figure 62



Figure 63: Building 2 Service Corridor Section A Storage Room, L-504-A, Room B
Alpha Scan Measurement Locations and Results

column

A2

service
core

-23'
L-504-A

Storage Room

All walls were
covered with

copper

Infstrumenti~
30-50ca 30-60 ca

walle

Model...... ............ Ludlum 2221

Probe 434 cm2 a
Probei Seia.l#•. 083293
CaGl• Du Dt 09-22-03

E iciEn 20.98%

3 0-10 cpm
ScanDA 16 dpm/100 cm2

Bkgd c,/Flgp 0-10 cpm
Scan MDA• 16 dpm/100 cm 2

! Scan M:D 33 dpm/100 cm2

Notes:

1. 10% of floor and walls 2 meters and below scanned.

2. -4- #--#a - Denotes alpha scan in cpm.

Survey conducted by: R. Stowell & G. Sayer
Date: 03-31-03

Figure 63



Figure 64: Building 2 Service Corridor Section A Storage Room, L-504-A, Room B
Beta Scan Measurement Locations and Results

floor composition
y iny tile

i plwood
IcopperI
Sconcrete Ip.

wall
cement block

.4 1300-1600

---.- All walls were
covered with

copper

column

A2

service
core

~1.

all
c4crete

1400-16001P

1400-1500 P

floor wall.4 1400-1600 P
-23'
L-504-A

Storage Room
'14 1500 13

140013 150013

-r 1400 13
1200-130013 -p

1500-1600 1 
door• '

L

All walls were
covered with

copper
-4 1400-1500 3

1400-1600 13

wMarll

<V<Z4<' fr istrumen~t~
Mode[ Ludlum 2221

NSerialN•miriber 154202
S r •e 434 cm 2 3

P-robe -erial #. 149017
Cal Due Date< 04-01-03

Effidcy 30.17%
Bkgd c6p/bjprete 1000-1400cpm

SSMa 275 dpm/100 cm2

•Bkgd cp/cem bIk; 1000-1300 cpm
Scan IIDMA 263 dpm/100 cm 2

Bkgd.jFoor 1000-1400 cpm
:-,an DA 275 dpm/100 cm 2

Notes:

1. 10% of floor and walls 2 meters and below scanned.

2. A #-# P3 -01 Denotes beta scan in cpm.

Survey conducted by: G. Sayer & R. Stowell
Dates: 03-24-03 & 03-25-03

Figure 64'



Figure 65: Building 2 Service Corridor Section A Storage Room, L-504-A, Room B
Exposure Rate Fixed Measurement and Exposure Rate Scan Measurement

Locations and Results

column

A2

-28'

service
core

-23'
L-504-A

Storage Room

I-4- I •I' III 14- ' Z I; " hr14-18 4R/hr I14-i7 iuR/h~r

Notes:

1. # Denotes fixed exposure rate measurement, in ýLR/hr, taken at -1 meter from the surface.

2. 1- ##-## * Denotes exposure rate surface scan in ptR/hr.

3. 10% of floor and walls 2 meters and below were scanned.

Surveys conducted by: R. Stowell
Dates: 03-28-03

Figure 65



Figure 66: Building 2 Service Corridor Section A Storage Room, L-504-A, Room B
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

column

wall A2
cement block ..... All walls were

floor composition covered with -28'
vinyI tile copp.er
I plywood \,.,service
coer 505coreconcretec

~column

wall floor wall -23' A4

concrete cement block L-504-A
Storage Room

1 nstrUmieints~
Model~ Ludlum 12 Ludlum 2221

w> # 91051 86302
>• Dal eDate 04-15-03 07-24-03

• r•i-be' 50 cm2 a 100 cm 2 3

Probe • 094053 142547
-EficJ-fn y 21.77% 31.20%

copper/concrete <20 cpm 216dpm/100 cm 2  578+/-60,cp2m 218 dpm/100 cm 2

copper/cem.block <20 cpm 216 dpm/100 cm 2  493+/-50 cp2m 170 dpm/100 cm 2

floor <20 cpm 216 dpm/100 cm 2 545+/- 58 cp2m 178 dpm/100 cm 2

Notes:

1. ##cx Denotes alpha fixed measurement in cpm.

2. ###, Denotes beta fixed measurement in cp2m.

3. (f) Denotes wipe location, wipe results are provided in Table 5.

Survey conducted by: R. Stowell & G. Sayer
Date: 03-31-03

Figure 66



Figure 67: Building 2 Service Corridor Section A Storage Room, L-504-A, Room C
Alpha Scan Measurement Locations and Results

floor composition

I viy tile
I 00wod

Co cper]
concrete .

wall
concrete

20-40 ca

All walls were covered
with copper

column
A2

28'

service
core

column
A4

-23'
L-504-A

Storage Room20-40 a

wall
concrete

20-40 a

floor

20-40 a
weall'

cemenj bloc1

All walls were covered
with copper t t

20-4.0 a• 20-40 a

wall
cement block

Model Ludlum 2221
1i Numb4er 97287

i •Probe : 434 cm 2 a
)ProbeSe1I a[ 083293

Cal Due Date 09-22-03
< c 20.98%

Bkgd copper/conc 0-10 cpm
•ScanhjVDA 16 dpm/100 cm 2

bk-gdcog/cý-rnblk 0-10 cpm
Scan MDA 16 dpm/100 cm 2

BkgdFloor 0-20 cpm
Scan MDA 33 dpm/100 cm 2

Notes:

1. 10% of floor and walls 2 meters and below scanned.

2. -* #-# ax -p.- Denotes alpha scan in cpm.

Survey conducted by: R. Stowell & G. Sayer
Date: 03-31-03

Figure 67



Figure 68: Building 2 Service Corridor Section A Storage Room, L-504-A, Room C
Beta Scan Measurement Locations and Results

wall
concrete

floor composition

yintie1500-1700 P

copper All walls were covered

concrete Lwith copper

15001 door~

1400-16001 P

1500-17001 P314 

0

wall w
concrete 1500 wall~CEment blocl

floor

All walls were covered
with copper

41-- 1300-1500 P3

wall .
cement block

column
A2

-28'

service
core

column
A4

1,

-23'
L-504-A

Storage Room

Notes:

1. 10% of floor and walls 2 meters and below scanned.

2. q #_# p p, Denotes beta scan in cpm.

Survey conducted by: G./ Sayer & R. Stowell
Dates: 03-24-03 & 03-25-03

Figure 68



Figure 69: Building 2 Service Corridor Section A Storage Room, L-504-A, Room C
Exposure Rate Fixed Measurement and Exposure Rate Scan Measurement

Locations and Results

column
A2

-28'

service
core

column
A4

-23'
L-504-A

Storage Room

Mode Ludlum 3
SeralJ 153551

Cal Due Date 05-23-03
Probe 2" X 2" Nal y

Probe # 155109
Ba-ckground <~:contact 7>j j 1frmeter

coprcnrt 14-19 luR/hr 13-19 [tR/hr
copfpe/'ern~bilk 14-18 pýR/hr ý14-17 [tR/hr

Notes:

1. ## Denotes fixed exposure rate measurement, in [tR/hr, taken at - 1 meter from the surface.

2. -4- ##-## *- Denotes exposure rate surface scan in luR/hr.

3. 10% of floor and walls 2 meters and below were scanned.

Surveys conducted by: R. Stowell
Dates: 03-26-03 & 03-28-03

Figure 69



Figure 70: Building 2 Service Corridor Section A Storage Room, L-504-A, Room C
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

column
A2

28'

service
core

column
A4

-23'
L-504-A

Storage Room

Model, Ludlum 12 Ludlum 2221
S Serial•#-, 91051 86302

• al Due Dat-\ 04-15-03 07-24-03

• Probe 50cm 2 o 100 cm 2f3

Pr•r6 b#ý 094053 142547
Effici•jne•dy 21.77% 31.20%

Sufac fBckron -- MDA Backgro~und ' MDA
copper/concrete <20 cpm 216 dpm/100 cm2  578+/-60 cp2m 218 dpm/100 cm 2

copper/cemblock <20 cpm 216 dpm/100 cm2  493+/-50 cp2m . 170_dpm/100 Cm2

floor <20 cpm 216 dpm/100 cm2 545+/- 58 cp2m 178 dpm/100 cm 2

Notes:

1. ##cx Denotes alpha fixed measurement in cpm.

2. ###13 Denotes beta fixed measurement in cp2m.

3. ( Denotes wipe location, wipe results are provided in Table 5.

Surveys conducted by: R. Stowell & G. Sayer
Date: 03-31-03

Figure 70
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Figure 71:: Building 2 Service Corridor Section A Vent Room Above Breezeway A
Alpha Scan Measurement Locations and Results

cement

Notes:

1. 10% of floor and walls 2 meters and below scanned.

2. 4- #-#ca * Denotes alpha scan in cpm.
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Figure'72: Building 2 Service Corridor Section A Vent Room Above Breezeway A
Beta Scan Measurement Locations and Results

cement b
wall

open

Notes:

1. 10% of floor and walls 2 meters and below scanned.

2. -* #-# P3 - Denotes beta scan in cpm.
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Figure 73: Building 2 Service Corridor Section A Vent Room Above Breezeway A
Exposure Rate Fixed Measurement and Exposure Rate Scan Measurement Locations and Results

,1 metal, ruver 9-
~7-9 8-9 )0- 8-1

cement bloc 12-16 cement block
wall 1wall

1013
14-16

121121 12-14 11--- 12-1312 5

concrete53" -•
- - - - --- -7- - -- - -- - -- - - 12 -1 1 2

open 12-13
I 12: 12-14 12-13 -8-9

lad( -- ,,-r.
column 'm omcoum

Notes: InLument

1. #_ Denotes fixed exposure rate measurement, in jiR/hr, taken at - 1 meter from the surface. 153551
Cal Due Date 05-23-03

2. 4-- ##-## * Denotes exposure rate surface scan in .iR/hr. F,: .. be. 2" X 2" Nal Y

3. 10% of floor and walls 2 meters and below were scanned. Background. 155109t n i e

!c n,:crete' 15-21 pRR/hr 15-21 p.R/hrR
Oc em~ein tb bocks _14-19 p.R/lhr 14-18 p.R/lhr

•. metal ~ 9-13 pR/hr 10-13 p.R/hr
Surveys conducted by: R. Stowell & G. Sayer
Date: 04-11-03
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Figure 74: Building 2 Service Corridor Section A Vent Room Above Breezeway A
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

cement b
wall

open<2
lad er
column ON•I' •'

A17 ~ ~metal louv, 87.
<20 awall

Notes:

1. ##O Denotes alpha fixed measurement in cpm.

2. #-1#3 Denotes beta fixed measurement in cp2m.

3. Denotes wipe location, wipe results are provided in Table 5.

Survey conducted by: R. Stowell & G. Sayer
Dates: 04-14-03 & 04-15-03
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Figure 76: Building 2 Service Corridor Overhead Crawl Space Column C 1 to A 6
Large Area Wipe Locations and Results

/

A4 A3
Notes: Service Corridor

End View
rnnf

1. Large area wipes were taken on thewalls and on vent ducts, pipes, etc. in the overhead. Inner w
cement blo

all
ck

2. \_/O- Denotes large area (Masslinn) wipe.

3. No activity above background, alpha. or beta, was detected.

Model Ludlum 3 Ludlum 12
Serial# 138880 91103

- a7alu•-e -Date 07-18-03 10-14-03
Probe 15 cm j-y 50 cm 2 cX

P robe Sei. 1. 145963 092192
Efficienci 24.64% 22.14%

Bkgd 40-80 cpm <20 cpm

cement block

ground level

concrete

r• Oteof r wal
louvers or sheet m

middlee cement block

ocrete' ' cement block
<-- 8 ý -);•

tal

m* Survey conducted by: G. Sayer & R. Stowell(5 Date: 04-16-03
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Figure 77:; Building 2 Service Corridor Overhead Crawl Space Column A 6 to A 11
Exposure Rate Fixed and Exposure Rate Scan Measurement Locations and Results

11Inner wall.top

cement block..

* 1112 ! 8 11- 1 9-1 1 111 1--2 -13 -14 -0 - 1
-- '---'-'-'•-i-t " " 'bottom11 " 1 4."o11 !

9 9 -10 12 -1-11

-Z-8 -.-.-.- 9--- -9 -7 - - ---- --8

bottom- I/

louvers or sheet metal/

A 1n,,....top A 6

A9 /U Ut• VV CX.I A8
Notes:'

1. ## Denotes exposure rate fixed measurement taken - 1 meter from the surface.

2. -- -* Denotes exposure rate surface scan. A minimum of 10% of the surface scanned.

3, Scans taken - 1 inch from the surface on walls and on vent ducts, pipes, etc. in the overhead.

4. All values are in p.R/hr.

Inner w
cement bl

Service Corridor
End View

roof

all COuter wall

aok ouvers or sheet metal

lock middle cement block
level ceen. boc

•_j lowest

'• J Ic~rnent block

1c -Ie : -I . Ludlum 3

C a Du e Date; 05-23-03
•" : •i•#•e'•:•;•@•• 2" . 2" Na I

cement bl

'round 
level

concrete/

<Probe SenaI ', 155109

SB~ckgrou __I 1 ~~me~terK _ -<contct->
13 ~Bgd cem blk ; 14-18 l.LR/hr 14-19 luRl-hr
6 1dme~~ 10-13 tRlhr 9-13 .iRlhr

(D[-.

Surveys conducted by: G. Sayer & R. Stowe)l
Dates: 04-02-03 & 04-10-03
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Figure 78: Building 2 Service Corridor Overhead Crawl Space Column A 6 to A 11
Large Area Wipe Locations and Results

-Inner wall

8o_.,

A9 A8

Notes:

1. Large area wipes were taken on thewalls and on vent ducts, pipes, etc. in the overhead.

2. \,.-- Denotes large area (Masslinn) wipe.

3. No activity, alpha or beta, above background was detected.

Inner w
cement blo

Service Corridor
End View

roof

all Outer wall

Ck I~ louvers or sheet metal

middl cement block

C r~ ' •, ment block

'concrete

~ ~ ' ~Instruments<-
:> Model - Ludlum 3 Ludlum 12

ý> -Sertal#> 138880 91103
1 :il Due Date 07-18-03 10-14-03

',< Probe-, 15 Cm2 
0-y 50 cm2 C

SProbe Serial!# 145963 092192
EfficIency 24.64% 22.14%

.Bkgd 40-80 cpm <20 cpm

cement ble

ground level

concrete/

-n- Surveys conducted by: G. Sayer & R. Stowell
Date: 04-16-03

co
c.-



Figure 79: Building 2 Service Corridor Overhead Crawl Space Column A 11 to A 16
Exposure Rate Fixed and Exposure Rate Scan Measurement Locations and Results

. . :. ........ Inne r w alli'ii'ii'!!i',','i'ii'iiiiii iiiii:i......:::::,•,:.:... ... .. . .. .-

'!•14 utrwal 13 A •.13••12.1 21 - • -•i

: • ~. . .. . . . . . . . . . . . ..:.... . ..•• • • • • • • • • • • . • • • •.. . . . . . . . . . . :. • • • : • • • • . . .7 , • o , , .. . . . . . . . . ... . . . . . . . . . . ... . ..... .. .... ... ... ... . ... .... ... .... ... ..

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

T1 0 " ........ 1 . . . . .::::::: Ce: : ::tt ii!iiiii:i

Notes:
! Service Corridor

1. in'- Denotes fixed measurement taken ~1 meter from the surface. roofie
!Inner wall '~Outer wall

2. -4 -##4# -I* Denotes surface scan location. A minimum of 10% of the surface scanned. eetboklueso he ea

3. Scans taken ~ 1 inch from the surface on walls and on vent ducts, pipes, etc. in the overhead.

4. All values are in p.R/hr. cement bock m"dl cement block

lModelI> '- Ludlum 3

Seria •I# 153551

Cal Due D 'te 05-23-03

4~Probe 2"x 2" Nal

level -

lowest

ground level level
\ 93

cocee o cr a e ?tent block

Surveys conducted by: R. Stowell & G. Sayer
Dates: 04-02-03, 04-03-03 & 04-10-03

Probe Serial" " 155109
Ba~ckground-s dj i eg ~-5 &t

F,.- -e l _114-18 jt~lhr 14-_19 ýR/hr
~Bkgd metal J~ 10-13 gR/hr 9-13 tR/hr



Figure 80: Building 2 Service Corridor Overhead Crawl Space Column A 11 to A 16
Large Area Wipe Locations and Results

J

x

. .. .. . Inner wall/ ~ ~ ~ ~ ~ ~ . . . . . . . . . ...!!! iii~ !!!iiiiiiii!iiit p i!i iiii!.................................ii i i i
... === ...............................iii e~ il-ti~..ia ~ ~ te i 6 i• i ... w al0. ......... ...................:: i i i i i i i i i i: • i i ii~ ~ ~ s ~ ~ i~ i~ i i i i i i . ..... ,P sE~

....ii ii i i~ ! i ......ii ii i ! !! i i ii i i ii i i .i i i i ............. .. ... . ..............:i:

..A . .5 . . . . .. ." .. .... .... ...:: ; : :;

ýALN

0

/

All

/

/

A 14 Outerwall A 13 A 12

Notes: Service Corridor
End

1. Large area wipes were taken on the walls and on vent ducts, pipes, etc. in the overhead.
Inner wall

View

Outer wall
louvers or sheet metal2. \ Denotes large area (Masslinn) wipe.

3. No activity, alpha or beta, above background was detected.

cement block

cement block

ground level

concrete

middle
tevel cement block

\l owest 7
"evel

\ t'3"

cc cre e e ent block

-(

CD
0,

Survey conducted by: R. Stowell & G. Sayer
Date: 04-16-03
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Figure 81: Building 2 Service Corridor Overhead Crawl Space Column A 16 to A 21
Exposure Rate Fixed and Exposure Rate Scan Measurement Locations and Results

7 ,-.Inner wall
top

7 7'o" cement block R

/ --- 11-12 _11 1-12- - - 12 -13

•")•T4- -9 8-8 -- •-- 8 3-g'""

A(2ee F....etop1"to "4"

A0A19 Outer wall A18 A17A1

Notes:Service Corridor

Notes:m

1. #-# Denotes exposure rate fixed measurement taken ~ 1 meter from the surface. Inner wall ...... Outer wall
cemntblcklouvers or sheet metal

2. *-- '• -* Denotes exposure rate surface scan. A minimum of 10% of the surface scanned. eet•ck,., •.

3. Scans taken ~ 1 inch from the surface on walls and on vent ducts, pipes, etc. in the overhead.
cement b~loc middie veme•nt block

4. All values are in p9R/hr. . . . .m.. ... ratn

NAoj-el Ludlum 3
N Serta[ # - ~ 153551

C~.Due Date 05-23-03
ýrobe2' x 2" Nal

Probe Serial t ,( 155109

ýý lowest +
ground level lee\ '3"

concrete
. ece ent block

Surveys conducted by: G. Sayer & R. Stowell
Date: 04-02-03

B~ackgrounOIs I -; 1 Fteter iI =.cantt
Bjkgdceri, b Ik' 14-18 luRlhr 14-19 l.ilPhr
-Bkgd m§L~aI 10-13 I±Rihr 9-13 luP~hr

CIDt-

O1)
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Figure 82: Building 2 Service Corridor Overhead Crawl Space Column
Large Area Wipe Locations and Results

A 16 toA21

'N

0

/

A19 A 18 A17

Notes:

1. Large area wipes were taken on the walls and on vent ducts, pipes, etc. in the overhead.

2. \,/O- Denotes large area (Masslinn) wipe.

3. No activity, alpha or beta, above background was detected.

Inner w.
cement blo

cement bl

Service Corridor
End View

roof

all W Outer wall
k louvers or sheet metal

middle cement block

Ientobesot

c s)Pce ent block

a~K::;~A~:I nstrume~ntsC
i' Moi] del Ludlum 3 Ludlum 12

Serial! # 138880 91103
cI Due Date 07-18-03 10-14-03

Probe 15 cm 2 p3-y 50 cm 2 (tX
-Probe Sertaial 145963. 092192
•,Effiiency• 24.64% 22.14%

40-80 cpm <20 cpm

ground level

concrete

Survey conducted by: G. Sayer & R. Stowell
Date: 04-16-03
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Figure 83: Building 2 Service Corridor Overhead Crawl Space Column A 21 to A 26

Exposure Rate Fixed and Exposure Rate Scan Measurement Locations and Results

//'• ---• ~ ~Innertowall - "."... /" 7'0 .... cement block

S 13-1 12 - _ " 4-- o-11 -1.

1 2 1 -121 1 1 1 1- 12i13T1
V ~-1 9 .4- 9-0 -m -- 1 0-_911 * -12 -*0 -1- 810 9.9-11 / 1• + 8 1---5o0-1 - +- -1o- 10

770' 7-+ " - 9 --' ,-9--- -0 8-9- 8 - - -10** 9/1

A 26 A_2_A24 Outr_ alA_3__2
top 2

0

Notes:

1. ## Denotes exposure rate fixed measurement taken - 1 meter from the surface.

2. - - -I Denotes exposure rate surface scan. A minimum of 10% of the surface scanned.

3. Scans taken - 1 inch from the surface on walls and on vent ducts, pipes, etc. in the overhead.

4. All values are in pR/hr. ,.,

Service Corridor
End View

roof

Inner wall Outer wall

cement blocks or sheet metal

cement block cement block

ground level leveI

concrete/ -)

Surveys conducted by: R. Stowell & G. Sayer
Date: 04-02-03
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Figure 86: Building 2 Service Corridor Section A Overhead Crawl Space Vent Louvers External Surface
Beta Fixed Measurement and Scan Locations and Results

A 26 45 A 18

A 18

Notes:

1. ## Denotes fixed beta measurement in cpm.

2. <- - -- Denotes Beta scan in cpm.

3. 10% of surface scanned.

Nfo-d elK Ludlum 3
>Serial # 138880
Cal Due Date 03-11-04

Probe 15 cm2f
Probe # ~ 117851

" Efficien cyK 26.14%
, Bac 6j n•d u ,n d 20-60 cpm

Survey Conducted by: G Sayer
Dates: 11-04-03 to 11-05-03
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Figure 89: Building 2 Service Corridor Section A Overhead Crawl Space Vent Louvers External Surface Column A 11 to A 13
Suspect Affected Area Beta Fixed and Scan Measurement Locations and Results

A 13 A 12 All

180-320

7K:5756

Replaced
April 2003

Notes:

1. Denotes 2 minute fixed beta measurement in cp2m.
Maximum result was 711 cp2m, 442 dpm/100 cm 2.

2. - ###-### 4 Denotes Scan range in cpm.

3. 100% of accessible surface scanned except the recently replaced louvers.

Mode[l - L-udlum 2221
Serinal Number 86302

7Cý`a-Due Date 05-04-04
P~robe <~100 cm2 ~

,ProbeSerial#, 142547
Efficienrcy ~' 31 .20%

r•< Bkgd fixied ' 435+/-170 cp2m
KMDA'<: 160 dpm/1 00 cm 2

Bkgd scan 180-280Ocpm

Survey Conducted by: R. Stowell
Date: 11-04-03
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Figure 90: Building 2 Service Corridor First (Lowest) Level Floor Column C-1 to A-2
Alpha and Beta Scan Measurement Locations and Results

A-2
I C-1

i I0-AAA r -- 17nflfl.A Rf R:
- - -J - - - - - - -- - - - - - - -I- -

-- --- - - - - - ----

I

4 I 0-30Occ 1700-1800 P

0-J400C~
4- 1900-2000 13

I1800-1900 1
I ii'

,mi

lm

Notes:

1. 100% of accessible surfaced scanned.

2. ##-## c(x Denotes alpha scan measurement in cpm.

3. P # 3 Denotes beta scan measurement in cpm.

•M-odel Ludlum 2221 Ludlum 2221
Serial Numberi 97287 154202

- ero•b. ' 434 cm 2 a- 434 cm 2 p
Probe Serial # 083293 149017
tC-albDCe b•a•t&e 10-28-03 09-26-03

E 20.98 30.17
Bkgd •Ci~or•te 0-30 cpm 1400-2000 cpm

Surveys Conducted by: R. Stowell
Date: 06-03-03
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Figure 91 Building 2 Service Corridor First (Lowest) Level Floor Column C-1 to A-2
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

A-2 C-1
I C-

22 21
I I

22 22. 21 21

. _c_.o n- --- re _ _ __te

II e
I I i 1819

19-22

22 21 21 21
------ I -- ---- --- --- i 2

.. . . 20

23 23 .2 22 1 22 21
.::scale: 21-24

': m

Notes: ~UIILstrurne
~Mod-eli<Ldu 3-

1. All values are ptR/hr. ... f #Seria[• 153551
15• r- i! 6 e2X2 Nal y

2. 100% of accessible surfaced scanned. ProbeSer # 155109
•B~i a.[ei 08 -18 -03

3. ## Denotes fixed exposure rate measurement taken at -1 meter from the surface. Ca Dcrune Dateta~ 08 '7<< -- -

. concrete 15-21 .R/hr 15-21 p.R/hr
4. 4 # ' Denotes exposure rate scan measurement..

Survey Conducted by: Greg Sayer
Dates: 06-03-03 & 06-04-03
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Figure, 92: Building 2 Service Corridor First (Lowest) Level Floor Column C-1 to A-2
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

A-2
--

C-1

<20Oc

-.4--

939 I

- -- - - -Q _.Ore t tI-_-

<20 o 998

Q

851 P
--- - - -

<20 cc II

L

Notes:

1. ## Denotes fixed alpha measurement in cpm.

2. ###4 13 Denotes fixed beta measurement in cp2m.

3. Denotes wipe location. Wipe results are provided in Table 5.

1m

'C4C K< ~I>fnstru~ments~
Model.. e• Ludlum 2221 Ludlum 12

Serial Nu mber 86302 138801
-,robe , 100 cm 2 f 50 cm 2 oa

Slobe SeriaV#U 142547 145696
Cal Due lD.te 7 07-24-03 10-20-03
P Efflency% 31.20 22.52

Bkgd Concrk', 822+/- 344 cp2m <20 cpm
MDAI ' 218 dpm/100 cm 2 209 dpm/100 cm 2

Survey conducted by: R. Stowell & Greg Sayer
Date: 06-04-03
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Figure 93: Building 2 Service Corridor First (Lowest) Level Inner Wall & Doors Column C-1 to A-2
Alpha Scan Measurement Locations and Results

C-1 C-1

< 20 cpm
w/ 50 cm 2 probe

lm i i-
1iM

Notes:

1. All values are cpm alpha.

2. 100% of accessible surfaced scanned 2 meters and below, 10%
scanned above 2 meters.

3. -o- #-## -O Denotes alpha scan with 434 cm 2 probe.

4. 50 cm 2 probe used to scan where indicated.

"n

CD
CD

Survey Conducted by: R. Stowell
Date: 06-04-03
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Figure 94: Building 2 Service Corridor First (Lowest) Level Inner Wall & Doors Column C-1 to A-2
Beta Scan Measurement Locations and Results

C-1 C-1A-2 C-1

360-460 cpm
behind pipes

w/ 100 cm 2 probe

20-60 cpm
w/ 15 cm 2 probe

50-70 cpm
Sw/15 cm 2 probe

lm 1 m

Notes:

1. All values are cpm beta.

2. 100% of accessible surfaced scanned 2 meters and below,
10% scanned above 2 meters.

3. -1 *ft -#### N. Denotes beta scan with 434 cm 2 probe.

4. 15 cm 2 and 100 cm 2 probes used as noted.

-Mi-0 66I17 ! Ludlum 2221 Ludlum 2221 Ludlum 3
[>al N r 154202 86302 138880

iProb -e 434 cm 2 3 100 cm 2 13 15cm 2 13-y

Probe Serial Number 149017 142517 145963
ifhicency %o 30.17 31.20 24.64

SCal Due Date 'i 09-26-03 07-24-03 07-18-03
LBkg. Concrete 1400-2000 cpm 320-420 cpm

Bkgdi Metal 900-1300 cpm 180-280 cpm 40-70 cpm

Survey conducted by: R Stowell
Dates: 06-03-03 & 06-04-03
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Figure 95: Building 2 Service Corridor First (Lowest) Level Inner Wall & Doors Column C-1 to A-2
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

A-2 C-1 C-1 C-1

lm
1m

Notes:

1. All values are giR/hr.

2. 100% of accessible surfaced scanned 2 meters and below, 10 % above 2 meters.

3. ## Denotes fixed exposure rate measurement taken at - 1 meter from the surface.

4. 4- ##-## -- P- Denotes exposure rate scan.

Survey conducted by: Greg Sayer
Dates: 06-03-03 to 06-04-03
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Figure 96: Building 2 Service Corridor First (Lowest) Level Inner Wall & Doors Column C-1 to A-2
Fixed Alpha and Beta Measurement Locations and Results and Wipe Survey Locations

A-2 C-1

L---/

<20

concrete

0

<20 a M I
-i 861 13 I

- - - -- - ----- -- -- -- - -- - - - - - - - - - - - - -------I---------------------

Q <20ocL i 855 13

I

IM IIM

Notes:

1.

2.

3.

Denotes fixed alpha measurement in cpm.

Denotes fixed beta measurement in cp2m.

Denotes wipe location. Wipe results are provided in Table 5.

LuaIum ZZZL Luaium iz
86302 138801

100 cm 2 3 50 cm 2 CC
142547 145696

07-24-03 10-20-03
31.20 22.52

822+/-344 cp2m <20 cpm
218 dpm/100 cm 2  209 dpm/100 cm 2

435+/-170 cp2m <20 cpm
160 dpmfl00 cm2 209 dpm/100 cm 2

Survey conducted by: R. Stowell & Greg Sayer
Date: 06-04-03
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Figure 97: Building 2 Service Corridor First (Lowest) Level Outer Wall Column C-1 to A-2
Alpha and Beta Scan Measurement Locations and Results

C-1
I

Steel
Beam

I I I
7 7 - 7

................. 'n
4 I 0-20oc~

I FTT • • • [' T " I . ,1
4* ~. 4- 4 IE

t 1300-1500R 13 ----

!iiiiF :i

F:iiii~i
F:iiii~l
F:iiii~i
F:iiiili

metal

~~~~1
v

Cement

0-20c
b

I4* .... mI Im
1.6-ý

S- - -t ---.9 ".. j• 11:00-15001 .

1100-120013

-i-E.-_ -.fi-i-i
..............iiii iii
.....ii ii . .......!i~

..............iii iii

concrete

003
2m

lm

-- , f 0-20Q * 4-.,U

~-~ ---- 1'600-'18001f 0-20Q Ic _______

I::::........... I

1im

Notes:

1. 100% of accessible surfaced scanned 2 meters and below,
10% scanned above 2 meters.

Model Ludlum 2221 Ludlum 2221
Serial Number 97287 154202

Probe > 434 cm 2 a 434 cm 2 13
ProbeSerial# 83293 149017
Cal Due Date 'i 10-28-03 09-26-03
Efficiency % 20.98 30.17

Bkgd Cmenit Blk 0-20 cpm 1400-2000 cpm
Bkgd Metal 0-20 cpm 900-1300 cpm

Bkgd Concrete 0-30 cpm 1100-1600 cpm

2. #-## (x Denotes alpha scan measurement in cpm.

3. ####-#### 0 Denotes beta scan measurement in cpm.

Survey Conducted by: G Sayer
Date(s): 06-03-03
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Figure 98: Building 2 Service Corridor First (Lowest) Level Outer Wall Column C-I to A-2
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

C-
Steel
Beam L

1
-: I

:-: : 4:: :13-16

A

:1.. . ...F. .
17, 1816-20
17 i _. I 188 I 19

-.i~----------------------- -- --- F. . ........
. . ..- A . . . . . . .

JA

16-20Nq

17--

.. . . . . . . . . . . . .

BIOCK

17 18 19 :17"r 1. .: : :: 1 . . . ;.;. . ;. . .. ..d. ..;. ..:i:i : .. ...................:::: ::::::::

., . . . . .)r .• . •. . . . , . .'

S1------------------------- t------- I16-21 96- =1

17 18 19 20 . F.......... .

20i21

21

concrete

2m

2

iM
. . . . . . . . . m . . . . . . . . . . . . . I I I

:: ::::::::: : :::::::::: :::: : 21-25 !i ::i:ii :::iii ::::i ..... ::!ii:.21-2t: .:: :: : : : . : . : .: . : _: :::: :: : - :.2
2-1: F: 237.2 .. . i

1m

Notes:

1. All values are pR/hr.

2. 100% of accessible surfaced scanned 2 meters and below, 10% scanned above 2 meters.

3. ## Denotes exposure rate fixed measurement taken at - 1 meter from the surface.

4. - ##-## - Denotes exposure rate scan measurement.

\Model Ludlum 3
Serial ,# 153551

0-CJ Q•ueDate+a 08-18-03
< P-iobei 2X2 Nal

RPrco be S er 155109
Bac~kground contact, ~@ i

Concrete 15-21 15-21
Metal 9-13 10-13'

Cement BIk 14-19 14-18

Survey Conducted by: Greg Sayer
Date(s): 06-03-03



Figure 99: Building 2 Service Corridor First (Lowest) Level Outer Watl Column C-i to A-2
Fixed Alpha and Beta Measurement Locations and Results and Wipe Survey Locations

I-~

Steel
Beam

' II II
i .................. : :::::::::::::.::

802 .,<,2 : ......
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Notes:

1. ## cc Denotes fixed alpha measurement in cpm.

2. #### f3 Denotes fixed beta measurement in cp2m.

3. (ý) Denotes wipe location. Wipe results are provided in Table 5.

Survey Conducted by: R. Stowell & Greg Sayer
Date: 06-04-03
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Figure 100: Building 2 Service Corridor First (Lowest) Level Floor Column A-1 1 to A-1 3
Alpha Scan Measurement Locations and Results

I I I I I I I I

<-20

lm

Notes:

1. All values are cpm alpha.

2. 100% of accessible surface scanned.

3. ## Denotes scans using 50 cm 2 probe.

Survey Conducted by: Greg Sayer
Dates: 06-05-03 to 06-06-03



Figure 101: Building 2 Service Corridor First (Lowest) Level Floor Column A-1 1 to A-1 3
Beta Scan Measurement Locations and Results

I I I Ii I II
A'-13 I I I I A-12 I I I 'A-1I

SoI I o0dI I I
II I I I

io ,2000-2100 1600-17001800 III
I I

2---------I I 1 0-70I I II

new concrete drain cover I I concrete
I I I I I II 1500-11700 I ,,,I I I v-, I/ I Iold' ,I Iid

I~aa 1600-2000- 100170 '
I I1800-2000 

-6020 - - -4010 - - -- .

I QI I !Ide i

I0 I I I
lm

Notes:
i Model Ludlum 2221 Ludlum 2221

1. All readings are in cpm beta. 9Seria•l•mber 154202 86302
•' Pro•bte 434 cm 2 [3 100 cm 2 [

2. 100% of accessible surface scanned. P Prbe S a• > ..... #. 149017 142547
Cal Due Date 09-26-03 07-24-03

3.4- ###-### -pp- Denotes beta scan measurement with 434 cm2 probe. " Efficiency . K; 30.17 31.20
Bkgd c ete 1400-2000 cpm 320-420 cpm

3. ### Denotes berta scan measurements using 100 cm 2 probe

Survey Conducted by: Greg Sayer
Dates: 06-05-03 and 06-10-03
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Figure 102: Building 2 Service Corridor First (Lowest) Level Floor Column A-11 to A-13
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results
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Notes:

1. All values are 1,R/hr.

2. 100% of accessible surface scanned.

3. _## Denotes exposure rate fixed measurement taken at - 1 meter from the surface.

4. - ##-## - Denotes exposure rate scan.

Surveys conducted by: R. Stowell
Dates: 06-05-03 to 06-06-03

CD

C)
r")
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Figure 103: Building 2 Service Corridor First (Lowest) Level Floor Column A-11 to A-13
Fixed Alpha and Beta Measurement Locations and Results and Wipe Survey Locations
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Notes:

1.

2.

3. 1

Denotes alpha fixed measurement in cpm

Denotes beta fixed measurement in cp2m.

Denotes wipe location.: Wipe results are provided in Table 5.

Survey Conducted by: R. Stowell and Greg Sayer
Date: 06-05-03 to 06-06-03
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Figure 104: Building 2 Service Corridor First (Lowest) Level Inner Wall Column A-1 1 to A-1 3
Alpha Scan Measurement Locations and Results

I I I IA 1A-13 A-11

Notes:

1. . #-## -. 1 Denotes alpha scan in cpm.

2. 100% of accessible surfaced scanned 2 meters and below, 10% scanned above 2 meters.

Survey conducted by: Greg Sayer
Dates: 06-05-03 to 06-06-03
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Figure 105: Building 2 Service Corridor First (Lowest) Level Inner Wall Column A-1 1 to A-1 3
Beta Scan Measurement and Fixed 2 Minute Beta Measurement Locations and Results

m

Notes:

1. 100% of accessible surfaced scanned 2 meters and below, 10% L®
scanned above 2 meters.

2 . • . Denotes beta scan measurement with
434 cm 2 probe in cpm.

3. # Denotes beta scan measurement with the 100 cm 2

probe n cpm.

4. • Denotes fixed beta measurement in cp2m taken at
elevated scan location's. Maximum fixed beta result was
1275 cp2m, 726 dpm/100 cm 2 .

7M DA4

218 dpm/100 cm 2 I
160 dpm/100 cm 2 1

Survey Conducted by: Greg Sayer
Dates: 06-05-03 ,6-10-03 and 7-28-03



Figure 106: Building 2 Service Corridor First (Lowest) Level Inner Wall Column A-1I1 to A-1 3
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

I 3 1I I A 1A-13 A-12 1 i A-11

1111I I
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I I I17-19
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I ...17-21
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---1-' 17-21 I I 18
I I I I I

III 1 8 II •,

2m

IlmI

Notes:

1. All values are pR/hr.

2. 100% of accessible surface scanned 2 meter and below, 10% scanned above 2 meters.

3. ## Denotes fixed exposure rate measurement taken at - 1 meter from the surface

4.------ ##-## -* Denotes exposure rate scan measurement.

Instrument
Model . Ludlum 3

• Seriall# 153551
Cal Due Date 08-18-03

Probe 2X2 Nal
~Probe Serial # 155109

Backgro~undi cpn-tad< 1ý- f'
Kconrcr.etej 15-21 1tR/hr 15-21 TR/hr

9-13 pR/hr 10-13 .t!R/hr

Surveys conducted by: R. Stowell
Dates: 06-05-03 & 06-06-03



Figure 107: Building 2 Service Corridor First (Lowest) Level Inner Wall Column A-1 1 to A-1 3
Fixed Alpha and Beta Measurement Locations and Results and Wipe Survey Locations

A-13 A-121 A-11
- V I I I I
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I I
• ,I • I c o n c re te I, "•
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.. . . ............. ...... ..... F•i:•' 
"•:,,,,I;

|

L[~J~VFQT
<20a -

796 p
-j

.~ h I

Notes:

1. ## Denotes fixed alpha measurement in cpm.

2. #### p Denotes fixed beta measurement in cp2m.

3. Denotes wipe location. Wipe results are provided in Table 5.

jModel Ludlum 2221 Ludlum 12
•Seria, Nurer 86302 138801

P• o .D P, 100 cm 2 13 50 cm 2 (X
•PFobeSSr ,l# 142547 145696

SCa-' 07-24-03 10-20-03
Efficiency. 31.20 22.52

•Bkgd C;orfet 822+/-344 cp2m <20 cpm
SMDA 218 dpm/100 cm 2 209 dpm/100 cm 2

Surveys conducted by: R. Stowell & Greg Sayer
Dates: 06-05-03 to 06-06-03
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Figure 108:': Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-11 to A-13
Alpha Scan Measurement Locations and Results

III

Notes:

1. All values are in cpm alpha.

2. 100 % of accessible surface scanned 2 meters and below, 10 %
scanned above 2 meters.

3. 4 #- N o. Denotes scans with 434 cm 2 probe.

4 ## Denotes scans with 50 cm 2 probe.

C:
(D

C0

Survey conducted by: R Stowell and Greg Sayer
Dates: 06-05-03 to 06-06-03
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Figure 109:1 Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-1i1 to A-1 3
Beta Scan Measurement Locations and Results

I

I ~~~~ ~~350 340 ______________

I I Li I
1m

Notes:

1. All values are in cpm beta.

2. !00% of accessible surfaces scanned 2 meters and below, 10% above 2 meters.

3. *- #### Denotes scan with 434 cm 2 probe.

4. ### Denotes scan with 100 cm2 probe.

Instrumenets«
Model Ludlum 2221 Ludlum 2221

ral umb6rK 154202 86302
Probe 434 cm 2 3 100 cm 2 3

Probe Ser, 149017 142517
Cal Due Date ~ 09-26-03 07-24-03
Efficy>,X 30.17 31.20

•....d cnrte 1400-2000 cpm 320-420 cpm
P'.,g. metal 900-1300 cpm 180-280 cpm

Bkgdme-ont-t1 k 1100-1600 cpm 220-340 cp2m

CD

CD

(D

Survey Conducted by: Greg Sayer
Dates: 06-05-03 to 06-06-03



Figure 110: Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-1 1 to A-1 3
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

17

.15-19

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

= = == == == = = . . . . ..== == == == = . . . .:m:" :q. . . . . . . . . ..= ======================== 2 0 -2 5

Notes:

1. All values are pR/hr.

2. 100% of accessible surface scanned 2 meters and below, 10% scanned above 2 meters.

3. ## Denotes fixed exposure rate measurement taken at - 1 meter from the surface.

4. --0 ##-## Denotes exposure rate scan.

Model Ludlum 3
Serili 'Number 153551

Prdbe 2X2 Nal
robe SerIa 155109

CGal-Du-e Date 08-18-03

concrete 15-21 1.R/hr 15-21 iR/hr
metal 9-13 ýLR/hr 10-13 fiR/hr

cement block 14-19 pR/hr 14-18 1iR/hr

-D

C)

Survey conducted by: R. Stowell
Dates: 06-05-03 to 06-06-03
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Figure 111:! Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-1 1 to A-1 3
Fixed Alpha and Beta Measurement Locations and Results and Wipe Survey Locations

lm

Notes:

1. ## cc Denotes fixed alpha measurement in cpm.

2. #### Denotes fixed beta measurement in cp2m.

Denotes wipe location. Wipe results are provided in Table 5.

In~strunmentsC
Model Ludlum 2221 Ludlum 12

Serial;• # 86302 138801
>~~Probe- 100cm2 13 50 cm2 x

Pro 142547 145696
Cal -Due Date 07-24-03 10-20-03
Efficiency 31.20 22.52

lBkgd Cement DBoc 671 +/-126 cp2m <20 cpm
I M D-A 197 dpm/100 cm 2 209 dpm/100 cm 2

CD
Survey conducted by: R. Stowell & Greg Sayer
Date: 06-05-03 to 06-06-03



Figure 112: Building 2 Service Corridor First (Lowest) Level Floor Column A-17 to A-18
Alpha Surface Scan Measurement Locations and Results

1mMechanical Room A

Instruments~ U

Model Ludlum 2221 Ludlum 12
r Sial # 138801

CalDu.e Date j• 11-05-03 10-20-03
Probe:>•j 434 cm 2 cx 50 cm 2 (:

Probe• Sal 083293 145696
Efficiency% OX 20.98 22.52

Bkgd:c6• ,rte . 0-30 cpm <20 cpm
Notes: ................... Bkgd. Imeal Q0-20 cpm <20. cpm.

1. All values are in cpm alpha.

2. 100 % of accessible surface scanned.

3. 4- #-## -"-- Denotes scans with 434 cm 2 probe.

4 ## Denotes scans with 50 cm2 probe.

Survey Conducted by: Greg Sayer
Date: 06-09-03

Figure 112



Figure 113: Building 2 Service Corridor First (Lowest) Level Floor Column A-17 to A-18
Beta Scan Measurement Locations and Results

A-18A-17

I Entrance to'

Mechanical Room A I 1m I

N o te s : \ U kU, I4 ,

1. All values are in cpm beta.

2. !00% of accessible surfaces scanned.

3. *-- --# - Denotes scan with 434 cm 2 probe.

4. ### Denotes scan with 100 cm 2 probe.

Survey Conducted by: Greg Sayer
Date: 06-10-03

Figure 113



Figure114 :Building 2 Service Corridor First (Lowest) Level Floor Column A-17 to A-18
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

A-17 A-1;8

I
, I

i-----------

.- 23-25 1- 1 20-24

2-0 old 2 I uld
I, 1 19 -

., 19-22 ,
I ' concrete I

III I

--------------------------- ---------- ---------- r ---------new I
20 1 19'1I I

I Entrance to' I
Mechanical Room A

Notes: B d - #kond<

concrete
1. All values are PR/hr. metal

2. 100% of accessible surface scanned.

3. ## Denotes exposure rate fixed measurement taken at - 1 meter from
the surface.

4. -4-- ##-## -0- Denotes exposure rate scan measurement.

9-13~.i/hr 10-13 i4RlhrI

Survey Conducted by: R. Stowell
Date: 06-09-03

Figure 114



Figure 115: Building 2 Service Corridor First (Lowest) Level Floor Column A-17 to A-18
Fixed Alpha and Beta Measurement Locations and Results and Wipe Survey Locations

A-17 A-1 : 8

I Entrance to'

Mechanical Room A m

Notes: :.,

1. ##a

2. ###3

3.@

Denotes fixed alpha measurement in cpm.

Denotes fixed beta measurement in cp2m.

Denotes wipe location. Wipe results are provided in Table 5.

Survey Conducted by: Greg Sayer
Date: 06-09-03

Figure 115



Figure 116:Building 2 Service Corridor First (Lowest) Level Inner Wall Column A-17 to A-18
Alpha Scan Measurement Locations and Results

I I
A-'18 A-17

I I

020 0-20
0-20 -!• -r --m -

0-0concrete I0-20 0-20 c l_r• . l-20 -' ch••ain linkate, -• 0- 120 " l

lm

Notes:

1. All values are in cpm alpha.

2. 100 % of accessible surface scanned 2 meters and below, 10 %
scanned above 2 meters.

3. *- #-## bo. Denotes scans with 434 cm 2 probe.

4 ## Denotes scans with 50 cm 2 probe.

Survey Conducted by: G. Sayer
Date: 06-09-03

Figure 116



Figure 117: Building 2 Service Corridor First (Lowest) Level Inner Wall Column A-17 to A-18
Beta Scan Measurement Locations and Results

2m

lm

1 m

-Notes: ..

1. All values are in cpm beta.

2. !00% of accessible surfaces scanned 2 meters and below, 10% above 2 meters.

3. 4-- - 4, Denotes scan with 434 cm 2 probe.

4. ### Denotes scan with 100 cm 2 probe.

Survey Conducted by: Greg Sayer
Date: 06-10-03

Figure 117



Figure 118: Building 2 Service Corridor First (Lowest) Level Inner Wall Column A-17 to A-18
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

A-1 8 A-17

-- " . .. . ..185-12

17 •:i •
-- • i:•concrete

- 18-22
17.2.. in ik• ate--

1 m

: Mc~lg •Ludlum 3
<Serial Nuimber 153551
Cal -Due& Date ~ 08-18-03

P•rob e 2" X 2" Nal y
P -robe Serial # 155109

-a ck grou i-d- -cotact L gl
concrete 15-21 pR/hr 15-21 liR/hr

metal 9-13 ltR/hr 10-13 p.R/hr

Notes:

1. All values are p.R/hr.

2. 100% of accessible surface scanned 2 meters and below, 10% scanned above 2 meters.

3. ## Denotes fixed exposure rate measurement taken at - 1 meter from the surface

4. o ##./# - Denotes exposure rate scan measurement.

Survey Conducted by: R. Stowell
Date: 06-09-03

Figure 118



Figure 119: Building 2 Service Corridor First (Lowest) Level Inner Wall Column A-17 to A-18
Fixed Alpha and Beta Measurement Locations and Results and Wipe Survey Locations

II I I I

A.18 A-17
I~879 r

<20m

concrete

chain iIi1 m

- - - - - - - - - - --- - l m

Im

Notes:

1.

2.

3.

## c Denotes fixed alpha measurement in cpm.

3 Denotes fixed beta measurement in cp2m.

O• Denotes wipe location. Wipe results are provided in Table 5.

Survey Conducted by: Greg Sayer
Date: 06-09-03

Figure 119



Figure 120: Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-17 to A-18
Alpha Scan Measurement Locations and Results

A-17 I I A-18
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lm

Notes:

1. All values are in cpm alpha.

2. 100 % of accessible surface scanned 2 meters and below, 10 %
scanned above 2 meters.

3. •1 #-## --. 0 Denotes scans with 434 cm 2 probe.

4 #-## Denotes scans with 50 cm 2 probe.

Survey conducted by: G. Sayer
Date: 06-09-03

Figure 120



Figure 121: Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-17 to A-18
Beta Scan Measurement Locations and Results
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Notes:

1. All values are in cpm beta.

2. !00% of accessible surfaces scanned 2 meters and below, 10% above 2 meters.

3. - ####-=#### -* Denotes scan with 434 cm 2 probe.

4. ### Denotes scan with 100 cm 2 probe.

Survey Conducted by: Greg Sayer
Date: 06-10-03

Figure 121



Figure 122: Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-17 to A-18
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results
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I Concrete Footer
I

22-24 ..

'i1lm

K~'f~W~ Instrumenetf~~2~
Model Ludlum 3

Serial# 153551
Cal Due Date 08-18-03

Prbe $2" X2" Naly
P•obe Serial - 155109
$.ck~gmuld~ con~6tact Ca I~ ms

concrete 15-21 p.R/hr 15-21 p.R/hr
metal 9-13 p.R/hr 10-13 p.R/hr

cem blk 14-19 p.R/hr 14-18 p.R/hr
Notes:

1. All values are [tR/hr.

2. 100% of accessible surface scanned 2 meters and below, 10% scanned
above 2 meters.

3. ## Denotes Fixed measurement taken at - 1 meter from the surface

4. -0- ##-## - Denotes scan range at the surface.

Survey Conducted by: R. Stowell
Date: 06-09-03

Figure 122



Figure 123: Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-1 7 to A-1 8
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations
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2m

lm
. . .. . . . . . . . . . . . . . . . . . . . . .

. . .. . : . . . . . . .. . . . . . . F.

I Concrete Footer
I

1m

LucHlum 2u21 LU lUm 12
86302 138801

07-24-03 10-20-03
100 cm 2 I 50 cm2 ct

142547 145696
31.20 22.52

822+/- 344 cp2m <20 cpm
218 dpm/100 cm2 209 dpm/lO0 cm2

435+/-170 cp2m <20 cpm
160 dpm/100 cm2 209 dpm/100 cm2

671+/-126 cp2m <20 cpm
197 dpm/100 cm 2 209 dpm/100 cm2

Notes:

1 cc Denotes fixed alpha measurement in cpm.

2. #### p Denotes fixed beta measurement in cp2m.

3. S
Denotes wipe location. Wipe results are provided in Table 5.

Survey Conducted by: G. Sayer
Date: 06-09-03

Figure 123
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Figure 124: Building 2 Service Corridor First (Lowest) Level Floor Column A-20 to A-22
Alpha Scan Measurement Locations and Results

A-20

I

Notes:

1. All values are in cpm alpha.

2. 100 % of accessible surface.

3. 4* #-## - Denotes scans with 434 cm 2 probe.

4. ## Denotes scans with 50 cm 2 probe.

Model• .! Ludlum 2221 Ludlum 12
Serial 97287 138801

S•Cal Due Date 11-05-03 10-20-03
Probe • 434 cm 2 c(. 50 cm2 'a

Pr obe Sea•l # 083293 145696
,Effip.ar,•.ýncy % 20.98 22.52

Bkgd. concirtet 0-30 cpm <20 cpm

5. L Denotes area of elevated scans checked with 50 cm 2 probe.

Survey Conducted by: R. Stowell and G. Sayer
Date(s): 06-10-03 and 06-12-03



Figure 125: Building 2 Service Corridor First (Lowest) Level Floor Column A-20 to A-22
Beta Scan Measurement Locations and Results

A-22
IAL21
I A-20

1Im I

Notes:

1. All values are in cpm beta.

2. 100% of accessible surfaces scanned.

3. *- ####-#### -- Denotes scan with 434 cm 2 probe.

jInstrumenert
. Modelu . Ludlum 2221

,S. erial# 154202
Ca DueoDateb 12-08-03

Prob~e¾ 434 cm 2 3
~Pro~be SerK#. 149017
~'Efficiency %;I 30.39
Bkgd 'concrete~ 1300-2000 cpm

Survey Conducted by: Greg Sayer
Dates: 06-10-03 to 06-11-03



Figure 126: Building 2 Service Corridor First (Lowest) Floor Column A-20 to A-22
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results
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Notes:

1. All values are jR/hr.

2. 100% of accessible surface scanned.

3. ## Denotes fixed measurement taken at - 1 meter from the surface.

4. -- ##-## - Denotes scan range at the surface.

I mLudlum 3
Seil#153551

O. CJDue Date 08-18-03
>Pr~obe j ~ ~2" X 2" Nal y

ProbeS•ial # 155109

concrete 15-21 pR/hr 15-21 fiR/hr
metal 9-13 1.R/hr 10-13 pR/hr

Survey Conducted by: R. Stowell
Dates: 06-10-03 and 06-12-03



Figure 127: Building 2 Service Corridor First (Lowest) Level Floor Column A-20 to A-22
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

A-20

Notes:

1. ## Denotes fixed alpha measurement in cpm.

2. # Denotes fixed beta measurement in cp2m.

In~tuRnments~Q >
Mode Ludlum 2221 Ludlum 12

Serial #i 86302 138801
CalDue Date 07-24-03 10-20-03
~ Probe 100 cm2  50 cm2 a

P.pbe Serial # 142547 145696
E i I c 31.20 22.52

\Bkgd.• once#gte 822+/- 344 cp2m <20 cpm
MDA>, 218 dpm/100 cm2 209 dpm/100 cm 2

3. Denotes wipe location. Wipe results are provided in Table 5.

Survey Conducted by: R. Stowell and G.Sayer
Dates: 06-11-03 to 06-12-03



Figure 128: Building 2 Service Corridor First (Lowest) Level Inner Wall Column A-20 to A-22
Alpha Scan Measurement Locations and Results

A-20

I concrete '0-20!4 -
o~-: o

2m

imI
.... I----------I--------- J------

<20

1 rn:

Notes:

1. All values are in cpm alpha.

2. 100 % of accessible surface scanned 2 meters and below, 10 %
scanned above 2 meters.

3. .*- #-## -- Denotes scans with 434 cm 2 probe.

4 ## Denotes scans with 50 cm 2 probe.

Model,• Ludlum 2221 Ludlum 12
Serial,# 97287 138801

Cal jD•u•eDate l 11-05-03 10-20-03
A Probe 434 cm 2 cc 50 cm 2 ca

Probe Serial # 083293 145696
SEffcd e•e O• 20.98 22.52

Br\g:d. •cemenblock 0-20 cpm <20 cpm
Bkgd. metal 0-20 cpm <20 cpm

,Bkgd. concrete • 0-30 cpm <20 cpm

Survey Conducted by: R. Stowell and G. Sayer
Dates: 06-10-03 and 06-12-03
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Figure 129: Building 2 Service Corridor First (Lowest) Level Inner Wall Column A-20 to A-22
Beta Scan Measurement Locations and Results

A-20

I
• oete 160.0-1900

1700-2006
I I I

I ~ I

1800-2000

I ~ II
I ~ II

I II

_L2

10

I
1m

Notes:

1. All values are in cpm beta.'

2. !00% of accessible surfaces scanned 2 meters and below,
10% above 2 meters.

3. * • * Denotes scan with 434 cm 2 probe.

4. ### Denotes scan with 100 cm 2 probe.

Survey Conducted by: Greg Sayer
Dates: 06-10-03 to 06-11-03



Figure 130: Building 2 Service Corridor First (Lowest) Level Inner Wall Column A-20 to A-22
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

A-20

I I I

I I I

-f -" 17-20 I

---- 18 - ---------
18-I

I I I

18 2m

Im
I I I

20 ~20
I I

I I I
I I

I -iv-~-~,- I

ti

I!J-ZD I i I

II
L .~

1im'

Notes:

1. All values are pR/hr.

2. 100% of accessible surface scanned 2 meters and below, 10% scanned
above 2 meters.

3. ## Denotes exposure rate fixed measurement taken at - 1 meter from the
surface.

4. - ##-## - Denotes exposure rate scan measurement.

uuinuire i o-z i Itrvrir i-L-z i ýtK/nr
metal 9-13 ptR/hr 10-13 1iR/hr

Survey Conducted by: R. Stowell
Dates: 06-10-03 to 06-11-03
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Figure 131: Building 2 Service Corridor First (Lowest)
Alpha and Beta Fixed Measurement Locations and

Level Inner Wall Column A-20 to A-22
Results and Wipe Survey Locations

A-20

--- H

concrete
-- 9330• 2m

lm
rni

905 R
in<20 o-

<20 ox

li

!j )23

im'

Notes:

1. ## • Denotes fixed alpha measurement in cpm.

2. ####f

3. (ý)
Denotes fixed.beta measurement in cp2m.

Denotes wipe location. Wipe results are provided in Table 5.

Luaium zzli LUaiUm 1U
86302 138801

07-24-03 10-20-03
100 cm 2 f3 50 cm 2 ca

142547 145696
31.20 22.52

822+/- 344 cp2m <20 cpm
218 dpm/100 cm 2 209 dpm/100 cm2

435+/-170 cp2m <20 cpm
160 dpm/100 cm 2 209 dpm/100 cm2

Survey Conducted by: R. Stowell and G. Sayer
Dates: 06-11-03 to 06-12-03
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Figure 132: Building 2 Service Corridor First (Lowest) Level Outer Wall Column
Alpha Scan Measurement Locations and Results

A-20 to A-22

'1M

Notes:

1. All values are in cpm alpha.

2. 100 % of accessible surface scanned 2 meters and below, 10 %
scanned above 2 meters.

3. 4- #-## - Denotes scans with 434 cm2 probe.

4 ## Denotes scans with 50 cm 2 probe.

5. Elevated 434 cm 2 probe readings, >100 cpm, were checked with 50 cm 2

probe. Maximum reading was 40 cpm,<MDA (209 dpm/ 100 cm 2).

KModel Ludlum 2221 Ludlum 12
. seral.# 97287 138801

Cal Due Date 11-05-03 10-20-03
Probe 434 cm2 c1 50 cm 2 ac

ProbeSeral # 083293 145696
• Efficiecy 0  20. 98 22.52
Bkgd • cem1ent block 0-20 cpm <20 cpm
> Bk-gdK _mtal 0-20 cpm <20 cpm
LBkgd' concrete 0-30 cpm <20 cpm

Survey conducted by: R. Stowell & G. Sayer
Dates: 06-10-03 & 06-12-03



o'w -m OW up W am -11111ý so to a- NO "a I" M! m

Figure 133:, Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-20 to A-22
Beta Scan Measurement Locations and Results

1m

lm
Notes:

1. All values are in cpm beta.

2. !00% of accessible surfaces scanned.

3. 4- # - -+ Denotes scan with 434 cm 2 probe. P

4. ### Denotes scan with 100;cm 2 probe. E

Bk~5. ##-## Denotes scan with 15 cm 2 probe. i'~'
KE

6. Results of additional investigation of areas with elevated scan results are
provided on Figure 134.

Survey Conducted by: Greg Sayer
Dates: 06-10-03 to 06-12-03
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Figure 134: Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-20 to A-22
Elevated Beta Scan Measurement Area Investigation

A-20 II A-21
I A-22

nnt block

1084
2 m

4 - - - - ]I

1m

Notes:

1 #### Denotes two minute-fixed beta measurement in cp2m.

2. Measurements taken at the highest reading in elevated, > 1850 cpm, beta scan areas.

3. The maximum fixed beta measurement was 1429 cp2m, 1215 dpm/ 100 cm 2 .

4. The average of 43 fixed beta measurements was 1110 cp2m, 704 dpm/100 cm 2.

~}Instrument
SModel Ludlum 2221

9< Serial #~ 86302

Cal DuebDates 07-24-03
01-14-04

pobie <J> 100 cm2 3
0 Pbe &Ser 4# 142547

gffien % 31.20
B gem- Blk 671 +/- 126 cp2m

7 <MD•• DA•.½ 197 dpm/100 cm 2

Survey Conducted by: Greg Sayer
Dates: 06-11-03 to 08-01-03



Figure 135: Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-20 to A-22
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

Notes:

1. All values are [tR/hr.

2. 100% of accessible surface scanned 2 meters and below, 10%
scanned above 2 meters.

3. ## Denotes fixed exposure rate measurement taken at - 1 meter

from the surface.

4. - ##-## - Denotes exposure rate scan measurement.

Model Ludlum 3
Serial # 153551
!CalDue Date 08-18-03
Probe 2" X2" Nal y

Probe Serial # 155109
Background, contact ~ m

concrete 15-21 ýiR/hr 15-21 IR/hr
metal 9-13 pR/hr 10-13 p.R/hr

cem blk 14-19 p.R/hr 14-18 p.R/hr

Survey Conducted by: R. Stowell
Dates: 06-10-03 to 06-11-03
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Figure 136:, Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-20 to A-22
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

A-20 A-21
I I A-22

nnt block

<20c Mr

Notes:

1. oc Denotes fixed alpha measurement in cpm.

2. #### 3 Denotes fixed beta measurement in cp2m.

3. ( Denotes wipe location. Wipe results are provided in Table 5.

4. Maximum fixed beta measurement was 1409 cp2m, 1183 dpm/100 cm 2.

5. Additional fixed beta measurements are provide on Figure 134.

Ludlum 2221 Ludlum 12
86302 138801

07-24-03 10-20-03
100 cm 2 3 50 cm 2 a

142547 145696
31.20 22.52

671+/-126 cp2m <20 cpm
197 dpm/100 cm 2 209 dpm/100 cm 2

435+/-170 cp2m <20 cpm
160 dpm/100 cm 2 209 dpm/100 cm 2

Survey Conducted by: R. Stowell and Greg Sayer
Dates: 06-11-03 to 06-12-03



Figure 137: Building 2 Service Corridor First (Lowest) Level Floor Column A-22 to A-24
Alpha Scan Measurement Locations and Results

A',22

I

I 1m
ED = Scabbled area

Notes:

1. All values are in cpm alpha.

2. 100 % of accessible surface scanned.

3. -4- #-## -- Denotes scans with 434 cm 2 probe.

4 ## Denotes scans with 50 cm 2 probe.

4 nstrL~ments~
;<: Model ; , Ludlum 2221 Ludlum 12

-Serial # 97287 138801
Cal Due Date, 11-05-03 10-20-03

5•r•,ober! 434 cm2 CC 50 cm2 6
Probe Serial # 083293 145696
Efficincy% 20 98 22.52

E~~j7conrt 0-30 cpm <20 cpm

Survey conducted by: G. Sayer
Dates: 06-12-03 & 06-16-03



Figure 138: Building 2 Service Corridor First (Lowest) Level Floor Column A-22 to A-24
Beta Scan Measurement and Fixed 2 Minute Beta Measurement Locations and Results

A-24
IA-231

&~22

lm
Ei = Scabbled area

Notes:

1. All scan values are in cpm.beta.

2. !00% of accessible surfaces scanned.

3. i # -f# -* Denotes beta scan with 434 cm 2

probe.

4. ### Denotes beta scan with 100 cm 2 probe.

5. P Denotes fixed beta measurement in cp2m
taken at elevated scan locations. Maximum
result was 1260 cp2m, 702 dpm/100 cm 2.

LUUIUIII /-- I LUUiUIII -' 4 I

154202 86302
12-08-03 07-24-03

434 cm 2 1 100 cm 2 p
149017 142517
30.39 31.20

1300-2000 cpm 320-420 cpm (scan) 822+/-344 cp2m (fixed)
MDA 218 dpm/100 cm 2

Survey conducted by: G. Sayer
Dates: 06-13-03 & 06-16-03
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Figure 139: Building 2 Service Corridor First (Lowest) Level Floor Column A-22 to A-24
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

[] = Scabbled area

Notes:

1. All values are p.R/hr.

2. 100% of accessible surface scanned.

3. ## Denotes fixed exposure rate measurement taken at - 1 meter from the
surface.

4. -0- ##-## -- P Denotes exposure rate scan measurement.

Model Ludlumn 3
SSerial# # 153551

CalDue Dfate, 08-18-03
Probe.. 2' X 2' Nal y

•Probe Serial # 155109
SBac Iround contact

concrete 15-21 p.R/hr 15-21 ,.R/hr
metal 9-13 p.R/hr 10-13 p.R/hr
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Figure 140: Building 2 Service Corridor.First (Lowest) Level Floor Column A-22 to A-24
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

A'r22

1 1 m
LI = Scabbled area

Notes:

1. ##ca

2. ####13
3.

Denotes fixed alpha measurement in cpm.

Denotes fixed beta measurement in cp2m.

Denotes wipe location. Wipe results are provided in Table 5.

Survey conducted by: R. Stowell
Dates: 06-13-03 & 06-16-03
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Figure 141: Building 2 Service Corridor First (Lowest) Level Inner Wall Column
Alpha Scan Measurement Locations and Results

A-22 to A-24

II

2m

;A m

lm

Notes:

1. All values are in cpm alpha.

2. 100 % of accessible surface scanned 2 meters and below, 10 %
scanned above 2 meters..

3. 4- #-## - Denotes scans with 434 cm 2 probe.

4 #-## Denotes scans with 50 cm 2 probe.

Survey Conducted by: G. Sayer
Date: 06-12-03 & 06-16-03
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Figure 142: Building 2 Service Corridor First (Lowest) Level Inner Wall Column A-22 to A-24
Beta Scan Measurement Locations and Results

A-23

2m

I m
---------------------- ---------II

1m

Notes:

1. All values are in cpm beta.;

2. !00% of accessible surfaces scanned 2 meters and below, 10% above 2 meters.

3. -# )P- - Denotes beta scan measurement with 434 cm 2 probe.

4. ### Denotes beta scan measurement with 100 cm 2 probe.

Survey Conducted by: G. Sayer
Date: 06-13-03 & 06-16-03
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Figure 143: Building 2 Service Corridor First (Lowest) Level Inner Wall Column A-22 to A-24
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

II I
I I _, ,,I

2m

• lm

1m

Notes:

1. All values are p.R/hr.

2. 100% of accessible surface scanned 2 meters and below, 10% scanned
above 2 meters.

3. ## Denotes fixed exposure rate measurement taken at - 1 meter from the
surface.

I nstrument<j
•Model Ludlum 3

Serial #153551
Cal DueDate 08-18-03

Probe 2" X 2" Nal 7
Pr•be Serial # 155109
Bacqkground ~contact< I

concrete 15-21 I.R/hr 15-21 p!R/hr
metal 9-13 p.R/hr 10-13 p.R/hr

4. 1*- ##-## - Denotes exposure rate scan.

Survey Conducted by: R. Stowell
Dates: 06-12-03 & 06-16-03
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Figure 144:- Building 2 Service Corridor First (Lowest) Level Inner Wall Column A-22 to A-24
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

I

A-23 IA'24 I A-22
r

i _ _ .- - . . ?1 4 _

1m

concrete

--------------- *-

74113

<20cL

I (1• I <20

S---- ---

73213

ax

ID

7 - - - - I - - - - -

<2 a 8271

2m

I mU

(

I %I 1I \IN/ I
I i..

Notes:

1 ## Denotes fixed alpha measurement in cpm.

2. #### 13 Denotes fixed beta measurement in cp2m.

3. Denotes wipe location. Wipe results are provided in Table 5.

Modl Ludlum 2221 Ludlum 12
: Serial•# 86302 138801

Ca DueDate j 07-24-03 10-20-03
• Probe, 100 cm 2 13 50 cm 2 a

Probe • Seril #J 142547 145696
Eiency% 31.20 22.52

Ed [Concrte 822+/- 344 cp2m <20 cpm
,MDA y 218 dpm/100cm 2 209 dpm/100cm 2

Bk7 dB Metal 435+/-170 cp2m <20 cpm
MDA 160 dpm/100 cm 2 209 dpm/100 cm 2

Survey Conducted by: R. Stowell
Dates: 06-13-03 & 06-16-03
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Figure 145:, Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-22 to A-24
Alpha Scan Measurement Locations and Results

A-22

2m

lm

1m

Notes:

1. All values are in cpm alpha,

2. 100 % of accessible surface scanned 2 meters and below, 10 %
scanned above 2 meters.

3. 4- #-## -- Denotes scans with 434 cm2 probe.

4 ## Denotes scans with 50 cm 2 probe.

Survey Conducted by:G. Sayer
Dates: 06-12-03 & 06-13-03
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Figure 146: Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-22 to A-24
Beta Scan Measurement Locations and Results

2m

-m

Notes:

1. All values are in cpm beta.

2. !00% of accessible surfaces scanned 2 meters and below, 10%
above 2 meters.

3. * - ## -- Denotes scan with 434 cm 2 probe.

4. ### Denotes scan with 100 cm 2 probe.

5. Z Denotes scan with 15 cm2 probe.

I 1nstrurrients.<<2
• 4 Model, , Ludlum 2221 Ludlum 2221 Ludlum 3

Serial # 154202 86302 138880
Cal Due Da te• 12-08-03 07-24-03 07-18-03

Probe~ ~> •- 434 cm 2 3 100 cm 2  15 cm 2 13-y
i robeSer # 149017 142517 145963
Ef••cienc,,•. % 30.39 31.20 24.64

4Bkgd• concrete•e ¢ 1300-2000 cpm 320-420 cpm 60-80 cpm
Bkgd metal 700-1300 cpm 180-280 cpm 40-70 cpm

Bkgd cement block 1300-1500 cpm 220-340 cpm 50-80 cpm

Survey Conducted by: G. Sayer
Dates: 06-13-03 & 06-16-03



Figure 147: Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-22 to A-24
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

A-22

2m

Im

Notes:

1. All values are p.R/hr.

2. 100% of accessible surface ýscanned 2 meters and below, 10% scanned
above 2 meters.

3. ## Denotes fixed exposure rate measurement taken at - 1 meter from the surface

4. - ##-## - Denotes exposure rate scan measurement.

concrete -i-zi pJ-/nr 1b-Z1 p.Kifr
metal 9-13 1iR/hr 10-13 iR/fhr

cem blk 14-19 p.R/hr 14-18 pR/hr

i7 "Survey Conducted by: R. Stowell
Dates: 06-13-03 & 06-16-03

(D
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Figure 148:1. Building 2 Service Corridor First (Lowest) Level Outer Wall Column A-22 to A-24
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

2m

lm

Notes:

1. ## c Denotes fixed-alpha measurement in cpm.

2. #### 3 Denotes fixed beta measurement in cp2m.

3. Denotes wipe location. Wipe results are provided in Table 5.

Ludlum 2221 Ludlum 12
86302 138801

07-24-03 10-20-03
100 cm 2 3 50 cm 2 at

142547 145696
31.20 22.52

822+/- 344 cp2m <20 cpm
218 dpm/100 cm 2 209 dpm/100 cm 2

435+/-170 cp2m <20 cpm
160 dpm/100 cm 2 209 dpm/100 cm 2

671+/- 126 cp2m <20 cpm
197 dpm/100 cm 209 dpm/100 cm

Survey Conducted by: R. Stowell
Dates: 06-13-03 & 06-16-03
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Figure 149: Building 2 Service Corridor Second (Middle) Level Floor Column A-11 to A-13
Alpha Scan Measurement Locations and Results

A-13 A-12 IInnerlwall
I
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Peam beam
I I

beami

m Im

beam OUter wall bearp beam

Notes:

1. All values are in cpm alpha.

2. 100 % of accessible surface scanned.

3. *- #-## -* Denotes scans with 434 cm2 probe.

4 ## Denotes scans with 50ýcm 2 probe.

Survey conducted by: G. Sayer
Dates: 06-17-03 to 06-19-03
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Figure 150: Building 2 Service Corridor Second (Middle) Level Floor Column A-1i1 to A-1 3
Beta Scan Measurement and Fixed 2 Minute Beta Measurement Locations and Results

A-13 859 625
I I I

A-12 Inner 'wallI
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____ ,___ ____.. .. 0
ream
I

beam

I

beam i
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Notes:

1. All values are in cpm beta.

2. !00% of accessible surfaces scanned 2 meters and below,
10% above 2 meters.

3. 4- #### Denotes beta scan measurement with
434 Cm2 probe.

4. # Denotes beta scan measurement with 15 cm 2

probe.

185 dpm/100 cm 2

5. ### Denotes fixed beta measurement, in cp2m, taken at
elevated scan location, 1900 cpm. Maximum result
was 859 cp2m, 434 dpm/100 cm 2.

Survey conducted by: R. Stowell
Dates: 06-17-03 to 06-19-03



Figure 151: Building 2 Service Corridor Second (Middle) Level Floor Column A-1 1 to A-1 3
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

A-13 A-12 A-1I

12Th13 ~

1 1m I

Notes:

1. All values are p.R/hr.

2. 100% of accessible surface scanned.

3. ## Denotes fixed exposure rate measurement taken at - 1 meter from the surface.

4. 4 ##-## - Denotes exposure rate scan measurement.

Model Ludlum 3
Serial# 153551

C-aI Due Dat 08-18-03
SP.robe t " 2" X 2" Nal y

Probe Serial # 155109

metal 9-13 p.R/hr 10-13 p.R/hr

Surveys Conducted by: G. Sayer & R. Stowell
Dates: 06-18-03 & 06-20-03
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Figure 152: Building 2 Service Corridor Second (Middle) Level Floor Column A-1 1 to A-1 3
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations
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Notes:

1. ## cz Denotes fixed alpha measurement in cpm.

2. ####1
3. )

Denotes fixed beta measurement in cp2m.

Denotes wipe location. Wipe results are provided in Table 5.

Surveys conducted by: G. Sayer
Dates: 06-19-03 & 06-21-03
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Figure 153: Building 2 Service Corridor Second (Middle) Level Inner Wall Column
Alpha Scan Measurement Locations and Results

A-11 to A-13

A-13 A-112 A-111I

2_m

nm m

Notes:

1. All values are cpm alpha.

2. 100% of accessible surfaced scanned 2 meters and below,
10% scanned above 2 meters.

3. 4- #- -o- denotes scan using 434 cm 2 probe.

4. ## denotes scan using 50 cm 2 probe.

I~nstrumerints i~
[,1 bD. . -ek Ludlum 2221 Ludlum 12

~Serici 1 97287 138801
Cal Due Daf&- 11-05-03 10-20-03

Probe . 434 cm2 C 50 cm 2 
(X

SSerial 083293 145696
E ff idien -c% 20.98 22.52

7Býkcemntblock 0-20 cpm <20 cpm
.BJýgd.emetal_- 1 0-20 cpm <20 cpm

Survey Conducted by: Greg Sayer
Dates: 06-18-03 & 06-19-03



m - - -- m- - m - -- l ---

Figure 153: Building 2 Service Corridor Second (Middle) Level Inner Wall Column A-1 1 to A-1 3
Alpha Scan Measurement Locations and Results

2m

II

It
im

Notes:

1. All values are cpm alpha.

2. 100% of accessible surfaced scanned 2 meters and below,
10% scanned above 2 meters.

3. -4- #-## - denotes scan using 434 cm 2 probe.

lm

I ristrumeiits~
M oMdeI .•. Ludlum 2221 Ludlum 12

, >-er§ia I # 1 97287 138801
Caý !'ueD•ate 11-05-03 10-20-03

Probe 434 cm 2 a 50 cm2 oX
ProbeSerial # 083293 145696
Efficiency / 20.98 22.52

Bkgd cement block 0-20 cpm <20 cpm
Bkgd. ne-tl, 0-20 cpm <20 cpm

4. ## denotes scan using 50 cm 2 probe.

Survey Conducted by: Greg Sayer
Dates: 06-18-03 & 06-19-03
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Figure 154: Building 2 Service Corridor Second (Middle) Level Inner Wall Column A-1 1 to A-1 3
Beta Scan Measurement and Fixed 2 Minute Beta Measurement Locations and Results

II A-112
I l I

A-13 A-111

1mNotes: 1m

1. All values are cpm beta unless otherwise noted.

2. 100% of accessible surface scanned 2 meters and below, 10% scanned
above 2 meters.

3. ### - . Denotes scan With 434 cm 2 probe.

4. # - Denotes scan with 1001cm 2 probe.

5. • Denotes scan with 15 cm2 probe.

6. : Denotes fixed beta measurements, in cp2m, taken in
elevated scan areas. Maximum fixed beta measurement was
937 cp2m, 426 dpm/100 cm 2.

LUUIUIlI 1_4_,

154202
LU I L

86302
12-08-03 07-24-03 07

434 cm2 3 100 cm2 f 15 cm2 p3-y
149017 142517 145936
30.39 31.20 24.64

1300-1500 cpm 220-340 cpm 50-80 cpm
700-1300 cpm 180-280 cpm 40-70 cpm

cern block~ I671+1- 126 cp2m
MDA 197dpm/100 cm 2

Survey conducted by: R. Stowell
Dates: 06-18-03 to 06-20-03



- - rn - -- m- -rm -- mm- - - - rn -

Figure 155: Building 2 Service Corridor Second (Middle) Level Inner Wall Column A-1 1 to A-1 3
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

A-13 A-112

2m

t
lmlm

Notes:

1. All values are 1.R/hr.

2. 100% of accessible surface scanned 2 meters and below, 10% scanned
above 2 meters.

3. ## Denotes fixed exposure rate measurement taken at
~ 1 meter from the surface

instrum~ent
ModeV Ludlum 3
Serial#- 153551

C•al Due D,!at 08-18-03
P 1robe5 < 2X2 Nal

Pr-ob&Ser I #i 155109
Backgrouind o n it~a-ct~< - ca I M

rement bloý 1k 14-19 j.R/hr 14-18 iLR/hr
metta[ 9-13 ýiR/hr 10-13 fiR/hr

4. 4- ##-## -o. Denotes exposure rate scan measurement.

-n Survey Conducted by: R. Stowell & G. Sayer
Dates: 06-18-03 to 06-19-03

CDl
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Figure 156: Building 2 Service Corridor Second (Middle) Level Inner Wall Column A-1 1 to A-1 3
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

I A-112 1A-13 A-111

1 mlm

Notes:

1. #-# Denotes fixed alpha measurement in cpm.

2. ###f3

3. ý
Denotes fixed beta measurement in cp2m.

Denotes wipe location. Wipe results are provided in Table 5.

lInstrumenpts
_vlodeý Ludlum 2221 Ludlum 12
Serial#K 86302 138801

i-al Du Date 07-24-03 10-20-03
100be cm00 3 50 cm2 a

~Probe S~er~. # 142547 145696
Efficiency 31.20 22.52
Bkgdmetal< 435+/-170 cp2m <20 cpm

MDA 160 dpm/100 cm2 209 dpm/100 cm2
Bkgd cem- block 671+/-126 cp2m <20 cpm
, MDA 197 d pm/100 cm2 209 dpm/100 cm2

Survey Conducted by: Greg Sayer
Dates: 06-19-03 to 06-20-03
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Figure 157: Building 2 Service Corridor Second (Middle) Level Outer Wall Column A-11 to A-13
Alpha Scan Measurement Locations and Results

A- 1l vent
I duct

Yernt vent
durt

m

Im

Notes:

1. All values are cpm alpha.

2. 100% of accessible surfaced scanned 2 meters and below,
10% scanned above 2 meters.

3. 0- #-## - Denotes scan using 434 cm 2 probe.

4. ## Denotes scan using 50 cm 2 probe.

Mo-dej Ludlum 2221 Ludlum 12
•Serial# 97287 138801

C •fC Due Date 11-05-03 10-20-03
SProbe 434 cm 2 a. 50 cm 2 

(X

LProýbe -SeýiaL# 083293 145696
Efficiency %> 20.98 22.52

Bkgd. c•ement blqqký 0-20 cpm <20 cpm
iBkgd. metal 0-20 cpm <20 cpm

Survey Conducted by: R. Stowell & G. Sayer
Dates: 06-18-03 to 06-19-03
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Figure 158: Building 2 Service Corridor Second (Middle) Level Outer Wall Column A-1 1 to A-1 3
Beta Scan Measurement and Fixed 2 Minute Beta Measurement Locations and Results

~2m

im

1m

Notes:

1. All values are cpm beta unless otherwise noted.

2. 100% of accessible surface scanned 2 meters and below, 10% scanned
above 2 meters.

3. 4- # ## Denotes scan with 434 cm 2 probe.

4. ###-### Denotes scan with 100 cm 2 probe.

Model , Ludlum 2221 Ludlum 2221 Ludlum 3
serial # 154202 86302 138880

4 Cal DueDate 12-08-03 07-24-03 07-18-03
•. Probe " 434 cm 2 1 100 cm 2 3 15 cm 2 p-y

•ProbeSer# 149017 142517 145936
Effic y 30.39 31.20 24.64

BBgd &cem block 1300-1500 cpm 220-340 cpm 50-80 cpm
Bd.! ma 700-1300 cpm 180-280 cpm 40-70 cpm

Ncdm block1 671+/- 126 cp2m
MDA 197dpm/100 cm 2

5. • Denotes scan with 15 cm2 probe.

6. ## #3 Denotes fixed beta measurement, in cp2m, taken in
elevated (>1900 cpm) scan area. Maximum fixed beta
measurement was 826 cp2m, 242 dpm/100 cm 2.

Survey Conducted by: R. Stowell
Dates: 06-18-03 to 06-20-03
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Figure 159: Building 2 Service Corridor Second (Middle) Level Outer Wall Column A-11 to A-13
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

m

im

Notes:

1. All values are ýtR/hr.

2. 100% of accessible surface scanned 2 meters and below, 10% scanned
above 2 meters.

3. ## Denotes fixed exposure' rate measurement taken at

- 1 meter from the surface.

4. - ##-## - Denotes exposure rate scan measurement.

>Model Ludlum 3
Ser!ial # i 153551

•Ca Due Date 08-18-03
Probe 2X2 Nal

Probe Serial #, 155109

icementblock 14-19 -iR/hr 14-18 1iR/hr
mThetal" 9-13 gR/hr 10-13 fR/hr

Survey Conducted by: G. Sayer
Dates: 06-18-03 & 06-20-03
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Figure 160: Building 2 Service Corridor Second (Middle) Level Outer Wall Column A-11 to A-13
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

1m

Notes:

1. ## cc Denotes fixed, alpha measurement in cpm.

2. ### 3 Denotes fixed beta measurement in cp2m.

3. Denotes wipe location. Wipe results are provided in Table 5.

LUUiUIII 1L4 I LUUIUIII IL

86302 138801
07-24-03 10-20-03

100 cm 2 f3 50 cm 2 (X
142547 145696
31.20 22.52

435+/-170 cp2m <20 cpm
160 dpm/100 cm2 209 dpm/100 cm2
671+/-126 cp2m <20 cpm

197 dpm/100 cm2 209 dpm/100 cm2

Survey Conducted by: G. Sayer
Dates: 06-19-03 & 06-20-03
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Figure 161: Building 2 Service Corridor Overhead Crawl Space Floor Column
Alpha Scan and Fixed Measurement Locations and Results

A-11 to A-13

A3
<2O~ ~ A12

W I
All

8ft

- 15,.2 1t new
: ~~1 metergrtn

Notes:

1. All values are in cpm alpha.

2. 100 % of accessible surface scanned.

3. 4 #-## - Denotes scans with 434 cm 2 probe.

4 #-# Denotes scans with 50 cm 2 probe.

~: j~5~4 Instruments
Modele -- Ludlum 2221 Ludlum 12

, Serial# •84734 138801
\,,Cal Du, Date 12-25-03 10-20-03

- Probe 434 cm 2 (X 50 cm 2 
(X

Probe Serial # 1, 147695 145696
Efficiency-% 21.02 22.52
Bgd metal. .0-20 cpm <20 cpm scanj <20 cpm fixed

[.ID ..... 209 dpm/1 00 cm2

5. __ Denotes fixed alpha measurement taken at an elevated,
> 100 cpm, scan site.

Survey conducted by: G. Sayer & R. Stowell
Dates: 06-30-03 & 07-08-03
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Figure 162: Building 2 Service Corridor Overhead Crawl Space Floor Column A-11 to A-13
Beta Scan Measurement Locations and Results

A 3

I

I

8ft

A12
tubing

All1

Notes:

1. All values are in cpm beta.

2. !00% of accessible surfaces scanned.

3. .4 .- • Denotes beta scan measurement with 434 cm 2

probe.

4. - Denotes beta scan measurement with 15 cm 2 probe.

• Model Ludlum 2221 Ludlum 3
SSeria-I-Number' 154202 138880
SCal.Due Datetý 12-08-03 07-18-03

- Probe 434• 4134• • cm2 3 15 cm 2 p-y

Probe Serial # 149017 145963
.Efficiency%<,, 30.39 24.64
RBk.B rmet al. 700-1300 cpm 40-70 cpm

Survey Conducted by: R. Stowell & G. Sayer
Dates: 06-24-03, 06-26-03 & 07-07-03



Figure 163: Building 2 Service Corridor Overhead Crawl Space Floor Column A-1 1 to A-1 3
Fixed Exposure Rate and Exposure Rate Scan Measurement Locations and Results

A13 A12 All
1tubing

4

8 ft

new J
1 meter grating

Notes:

1. All values are [tR/hr.

2. 100% of accessible surface scanned.

3. ## Denotes fixed exposure rate measurement taken at - 1 meter from the surface.

4. *- ##-## -o Denotes exposure rate scan measurement.

Model Ludlum 3
.. Senral#•#• . 153551

C I -Due'DatT 08-18-03
Probe".7 2" X 2" Nal

Probe Serial # 155109

-Background l contact nn10 R
metal 9-13 aR-/hr 110-13 ptR/hr

-. Surveys Conducted by: G. Sayer
.- Date: 06-25-03

0)



Figure 164: Building 2 Service Corridor Overhead Crawl Space Floor Column A-1 1 to A-1 3
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

A12
9 tubing - I 1

8 ft

Notes:

1 ## - Denotes fixed alpha measurement in cpm.

2. #### (3 Denotes fixed beta measurement in cp2m.

3. Denotes wipe location. Wipe results are provided in Table 5.

Surveys conducted by: G. Sayer & R. Stowell
Date: 07-01-03
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Figure 165: Building 2 Service Corridor Overhead Crawl Space Inner Wall Column A-1 1 to A-1 3
Alpha Scan Measurement Locations and Results

A-13 A-12 sewer
vent A-1i

1

1lip

' A : • ..... ... • " • " - " " • •:.. ........ .................. .., i ii~ ::~ ~ ~ ~••... . ... .: 0 - 0 . 0 30 2 0........................ .
• , , . . , , , . . , - . , , ,-.. . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,, . . . . . , . . . . , , , , , , , . ,

. . . ... .........frnsula~t~n, rem ov'ed fro~m v'e'n't--i. 3u

S10 30
030 40- - -------- 20-40 1

020 0 I 001-0 2-40002-224
0-20 4050 1 02 40S2( 0 1--020-40

I sewer vent 24
2 •i• •mentblock cemen

I I beam I
1 meter

Notes:

1. All values are cpm alpha.

2. 100% of accessible surfaced scanned 2 meters and below, 10% scanned above 2 meters.

3. .0 #-## denotes scan using 434 cm 2 probe.

Instruet
Model Ludlum 2221

Y S erial # 84734
Cal Due Date 12-25-03

Pr obe~> 434 cm2 a
•Probe S !erjal•#] 147965

Efficienc y 21.02
1-gd cemet block 0-20 cpm

f kgd me•tale 0-20 cpm

Survey Conducted by: Greg Sayer & R. Stowell
Dates: 06-30-03 to 07-01-03



Figure 166: Building 2 Service Corridor Overhead Crawl Space Inner Wall Column A-1 1 to A-1 3
Beta Scan Measurement Locations and Results

A-13 A-12 sewer
vent A-11

- .... .... .4..-. ........ .. :: :: .. .. .-.. ........... . .,,"~~~~~~~~ ~~~~ ..... ::.':: ..- ..' ....-...:'':'': :: '1400-1 ::0 : 1400-1600 '.::.

on•• • .wall .*!. -.::!.::.- !••.;--- : .- on wall .......... .. .'

11001400800
on vent ~ 4800

..................: : : : : ...... .....== = = = = = = = = = = = = = = = = = = = ... .. .. . . : e n ti i i i~ : :~ i :
. ..- " -' " .' n v nt .... . " "•.......................-.--.".

... ......ao removed from ven
....... rnsu- .. l o .4

140

insulation

!
t 41.2i1 id1500***

: : on wall
1 • :800-900 :i:i

on vent

m rI N 1600
, 1400-1700-

IN

1 meter

Notes:

1. All values are cpm beta unless otherwise noted.

2. 100% of accessible surface scanned 2 meters and below, 10% scanned
above 2 meters.

3. -4- • •# .- Denotes scan with 434 cm 2 probe.

Istrument
Mdl Ludlum 2221

i•: ;iS-,ýrial#i 1 :• 154202

Prob 434 cm2 [

P r b e .#1490 17
Effice c % 30.39

BkgdýcemIblock• 1300-1500 cpm
Bkgd. metal• -ý 700-1300 cpm

Survey Conducted by: R. Stowell & G. Sayer
Dates: 06-24-03 to 07-01-03



Figure 167: Building 2 Service Corridor Overhead Crawl Space Inner Wall Column A-1 1 to A-1 3
Exposure Rate Scan Measurement Locations and Results

A-13 A-12 sewer
vent A-11

..... .............. .............. 7- . . . ..... :: . .. .. q .
} . -:. :. :. ;':. . . . . :. .: : ::. .top ofvent

: i : .'. .' .':: •' !: ide ofventI

......... insulation 'removed fr om vent

1 r 11-12

, • •- ome

1 meter

Notes:

1. All values are gLR/hr.

2. 100% of accessible surface scanned 2 meters and below, 10% scanned
above 2 meters.

3. *-- ##-## -No Denotes exposure rate scan measurement.

I Anstrument
~ Model~. > Ludlum 3
SSerial# 153551

iCaiF~DueDate, 08-1 8-03
7 Probe~ 2X2 Nal

'Pro-be-Se~ria #~ 155109
Backgroun~dJ 0 fnta Lt' C

cement block 14-19 1iRlhr
yKmetal 9-13 ptR/hr

Survey Conducted by: G. Sayer
Date: 06-25-03



Figure 168: Building 2 Service Corridor Overhead Crawl Space Inner Wall Column A-11 to A-13
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

A-13 A-12 sewer
vent A-1i

::......:ili:-:-:.-:.::.:..:.: '"'::'.::''':: .l ......iiiiiii
<20a 49i

..........( I 1092. . .I nsulation rmoved from vent ........

K-;> <2Oc~10920f

1 meter

;beam

Notes:

1. ## (X Denotes fixed alpha measurement in cpm.

2. :::: 3 Denotes fixed beta measurement in cp2m.

Instr~irnnts > C
,Model Ludlum 2221 Ludlum 12

S&eSrial•# 86302 138801
Cal Due Date• 07-24-03 10-20-03

Rrjobe - 100 cm2 13 50 cm2 ax
Probe Seial # 142547 145696

Efficieny% 31.20 22.52
,Bkgd. • n••.block 671+/-126 cp2m <20 cpm

<"MQA 197 dpm/100 cm 2 209 dpm/100 cm 2

SBkgd,•rnetaý 435+/-170 cp2m <20 cpm
MDA 160 dpm/100 cm 2 209 dpm/100 cm 2

3. (ýý Denotes wipe location. Wipe results are provided in Table 5.

4. Maximum beta fixed measurement was 1092 cp2m, 675 dpm/100 cm 2

Survey Conducted by R. Stowell & G. Sayer
Date: 07-01-03



Figure 169: Building 2 Service Corridor Overhead Crawl Space Outer Wail Column A-i 1 to A-1 3
Alpha Scan and Fixed Measurement Locations and Results

new metal
louvers I

I'l

top
of

steel
El= sheet metal

box

Notes:

1. All values are cpm alpha.

2. 100% of accessible surfaced scanned 2 meters and below,
10% scanned above 2 meters.

3. -.- #-## - Denotes scan using 434 cm 2 probe.

4. ## Denotes alpha fixed measurement taken with 50 cm 2

probe at elevated (>100 cpm ) scan sites. Maximum
fixed alpha measurement was 60 cpm, 355 dpm/100 cm 2.

2 l~n~struments
Model Ludlum 2221 Ludlum 12

84734 138801
Caue•ate 12-25-03 10-20-03

Probe b >, 434 cm 2 OC 50 cm 2 CC

Pro e•Serial# 147965 145696
I Effiiency % 21.02 22.52
Bkgd. cement block 0-20 cpm <20 cpm

B ggd. metal 0-20 cpm <20 cpm

Survey Conducted by: R. Stowell & G. Sayer
Date: 06-27-03
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Figure 170: Building 2 Service Corridor Overhead Crawl Space Outer Wall Column A-1 1 to A-1 3
Beta Scan Measurement Locations and Results

A-11
new metal

louvers I A-12
I

A-13
I mintni --\ steel beam

W = sheet metal

Notes:

1. All values are cpm beta unless otherwise noted.

2. 100% of accessible surface scanned 2 meters and below, 10% scanned
above 2 meters.

3. -p op-# -I Denotes scan with 434 cm 2 probe.

4. Additional beta surveys are provided on Figure 171.

Instrniments
Mod;i:•el-e : Ludlum 2221

Seri.: @gal # :••i:i•: . 154202
-Ca DeDt 12-08-03

Pr :,i!iobe :•• 434 cm2 (
Probre eSern.#•: 149017
Efiiec % 30.39

Bk1gd cern blo 1300-1500 cpm
SBkgd. metal 700-1300 cpm

-n Survey Conducted by: R. Stowell & G. Sayer
,- Dates: 06-24-03 to 07-03-03
(D

0
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Figure 171:. Building 2

0 Column
A12 . cross

Service Corridor Overhead Crawl Space Outer Wall Column A-1 1 to A-1 3
Additional Beta Surveys

new metal
louvers rN. beam A-13

M = sheet metal

Column
Notes: A12

1. Fixed beta measurements were taken in areas of elevated beta scans. The
interior surfaces of metal column A-12 were also surveyed with the 15 cm 2 probe as
shown.

2. # Denotes beta fixed measurement in cp2m taken with the 100 cm 2 probe.
Maximum reading On metal was 1142 cp2m, 1133 dpm/100 cm. Maximum
reading on cement block was 1510 cp2m, 1345 dpm/100 cm2 .

3. - ##-# * Denotes scan using the 15 cm 2 probe.

4. ## Denotes fixed measurement using the15 cm 2 probe.

'VModel , Ludlum 2221 Ludlum 3

Ser-ial# 1 $ 86302 138880
CaTaDue Late•.' 07-24-03 07-18-03

Pr ob 100 cm 2 f3 15 cm 2 p-y

Probe Ser 142547 145963
SEfficiency % 31.20 24.64
SBkgd. cern block 671+/- 126 cp2m 50-80 cpm

MDAi ' 197 dpm/100 cm 2  ---
-- PBkgd mnetal_ 435+/-170 cp2m 40-70-cpm

M DA jM 160 dpm/100 cm 2

Surveys Conducted by: R. Stowell & G. Sayer
Dates: 07-03-03 & 07-07-03(-

.-4
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Figure 172: Building 2 Service Corridor Overhead Crawl Space Outer Wall Column A-1 1 to A-1 3
Exposure Rate Scan Measurement Locations and Results

iA-11
new metal

louvers I A-1i
II1

A-13

cemenf block steel beam

= sheet metal

Notes:

1. All values are pR/hr.

2. 100% of accessible surface scanned 2 meters and below, 10% scanned
above 2 meters.

3. 14- ##-## -1.- Denotes exposure rate scan measurement.

• Model< Ludlum 3
Serial# 153551

-~Cal -Due Date~ 08-18-03
Srobe 2X2 Nal

'-FErb'e -Serial # 155109
tBack-grou nK§ d contact(~
cemiit block 14-19 lR/hr

ma 9-13 pR/hr

Survey Conducted by: G. Sayer
Date: 06-25-03
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Figure 173: Building 2 Service Corridor Overhead Crawl Space Outer Wall Column A-1 1 to A-1 3
Alpha and Beta Fixed Measurement Locations and Results and Wipe Survey Locations

iA-11
1

new metal
louvers

I ", I
A-12

1 11
I II steel beam T\

A-13

W = sheet metal

Notes:

1. ## cr Denotes fixed alpha measurement in cpm.

2. ####13. ( Denotes fixed beta measurement in cp2m.

Denotes wipe location. Wipe results are provided in Table 5.

i Model Ludlum 2221 Ludlum 12
Serb-iaf 86302 138801

<Cal 5ue Date, 07-24-03 10-20-03
Probe 100 cm2 ~3 50 cm2 (

Probe Seria. r# 142547 145696
EfficiencIy 31.20 22.52
Bkgd. mets. i 435+/-170 cp2m <20 cpm

MDA 160 dpm/100 cm 2 209 dpm/100 cm 24. Maximum beta fixed measurement was 575 cp2m, 224 dpm/100 cm 2

Survey Conducted by R. Stowell & G. Sayer
Date: 07-01-03



Figure 174: Building 2 Service Corridor Overhead Crawl Space Vents and Pipes Column A-1 1 to A-1 3
Alpha Scan Measurement Locations and Results

A 3 A12 ulation All
Insulation removedb 

tubing meInst... . ... ..... .. ...
N ote : No...........•.....•........ .

20.ue~t 12250310200

• .. j... .<,.................................................

• -• <2 • : :4:•'> o ~ e~o !i:,:!•':ii !!i:•i:............,.•........................"..'•':•

4<20 Denote scanswit5 cm po.<

Date: 07-01-0

2.............. 10..fa c ss b e s.ae.cn e ... '• • ......... . .....

4 # Dnoesscnswih20 cm2 prbe

_-q.Survy coduced b: G.Sayr & . Stwe2
,-- D te: 0 -01-0
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Figure 175: Building 2 Service Corridor Overhead Crawl Space Vents and Pipes Column A-1 1 to A-1 3
Beta Scan Measurement and Large Area Wipe Locations and Results

All3 A12

• .lnsulation removed tubing Insulation All

II

, •u-eu ~ ~ZU-D)U Z -U4 -
15.2 ft - ne-- -w

1 meter grtnew bare metal vent

1ýj I I
grating

Li

Notes:

1. Additional beta scans performed on vents and pipes following
removal of contaminated insulation.

2. All values are cpm beta.

3. -###-### -- o- Denotes beta scan with 434 cm 2 probe.

4. j Denotes beta scan with 15 cm 2 probe.

LullUm 2221
154202

Lu
138880 72676

12-08-03 07-18-03 12-09-03
434 cm 2 3 15 cm 2 p-y 50 cm 2 .

149017 145963 89920
30.39 24.64 22.14%

700-1300 cpm 40-70 cpm <20 cpm

5. N Denotes large area wipe taken on ventilation duct following insulation removal.
1,3 & 5 on top of vent, 2, 4 & 6 on side. No activity, alpha or beta, above
background detected on the wipes. Survey Conducted by: R. Stowell & G. Sayer

Dates: 06-24-03 to 07-02-03
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Final Survey Plans for the Building 2
Service Corridor Section "A"



September 8, 1998
Prepared by: Efraim Ramirez
Approved by: Laura Gonzales"'

Decontamination/Characterization Survey Plan of Building 2 Service Core

Background
The Service Core was used to provide utility and other services for Building 2 laboratories.
Various radioactive isotopes were used by these labs and contaminated equipment was stored in
the service core.

The Service Core is comprised of three sections (a, b, andc) with concrete floor and concrete
block walls on the lower level and metal grating floor and concrete block walls on the upper
level.

During implementation of the Survey Plan dated Dec. 8, 1997, approximately 42 contaminated
areas were located. The purpose of this survey is to characterize and, in most cases
decontaminate, all areas that exceed alert levels. Decontamination will be accomplished by using
a wire brush, needle gun, jack-hammer, or other similar aggressive decontamination methods
(including cutting-out grating and disposing it as radioactive waste).

Classification
Areas where contamination was detected were reclassified to "suspect affected areas" using
I-beam numbers as boundaries. In these areas surveys will be performed according to the Survey
Plan issued December 8, 1997.

Characterization Plan
There are - 42 elevated areas of contamination (see tables & figures). In some cases several spots
are elevated in the same area, indicating same source possibly responsible for contamination.
To characterize (determine radionuclides), samples must be collected in each area (-30 samples
are estimated to be needed in the -42 elevated locations). In some cases (areas <200 cm 2)
collecting the samples will also decontaminate the area.

Decontamination Plan
Decon work will be performed only by qualified individuals (Jerry Cooper & Undree Wells)
under a radiation work permit.

The locations where elevated radiation levels were measured are provided in the attached table &
corresponding figures.

In contaminated areas < 200 cm 2, decontaminate until levels are at or near background and
collect the sample for y spectroscopy. GM counter background for concrete and concrete block
is - 120 cpm. Alpha 50 cm 2 counter background is <20 cpm.
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In contaminated areas > 200 cm', collect a sample first to obtain a y spectroscopy, then HP
Manager will determine if decon is needed and applicable release levels.
Re-Survey
In every decontaminated area, re-survey as follows:

1. Take a 100 cm 2 smear of surface area.
- 2. Take fixed measurement(s) with 100 cm 2 detector on decontaminated areas every 2

meters. Five and two minute counts on lower level and upper level decontaminated
areas, respectively.

3. Check decontaminated areas with hand-held 15 cm 2 GM and 50& cm 2 alpha counters.

Documentation
Every survey conducted must be documented on a drawing showing the approximate locations
surveyed. Include the results (include units), the technician's signature, date, instrument(s) used (
including model and serial number of both the rate meter and the detector), calibration due date,
% efficiency, background readings (if applicable) and any other applicable information.
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1. Scan 100% of accessible floor areas for both alpha and beta.
2. Scan 100% of accessible wall surfaces up to 2 meters.
3. Scan 25% of the accessible walls surfaces above 2 meters.
4. Take micro R measurements every 2 meters --- on surface contact and at 1 meter.
5. Take fixed measurements (5 minutes each) every 2 meters. BETA ONLY w/100 cm 2

6. Collect more 100 cm 2 smears in areas that were decontaminated and extra smears in the
overhead areas (number should be based on site-specific items in the area).

7. Re-survey after decontamination. Survey 100% of all decontaminated areas for both
alpha and beta.

Note : Surveys 1-4 have been completed. Surveys 5-7 are post-decon surveys.
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January 17, 2002
Prepared by: Laura Gonzales 2 lo,-

Final Survey Plan for the Building 2 Service Core

Background
Previous History and Use
The Service Core is used to provide utilities and other services to the Building 2 laboratories.
Occasionally, contaminated equipment was stored in the service core. Additionally, 55 gallon
drums were located in the service core which were used to store low levels or radioactively
contaminated liquid waste. Previous surveys of the service corridor identified areas of
contamination which have since been cleaned.

Exhaust Ducts, Motors and Fans
Ventilation ducting in the service core were identified in 1994 as being radioactively contaminated
(some of these ducts were labeled with "Caution, Radioactive Materials" labels). In February 1994,
removal of all radioactively contaminated ducts began and continued until they were all removed.
In addition, a plan to inspect all lab exhausts and vents was formulated and surveys began. By May
1994, the surveys were completed. All contaminated ducts and/or exhausters were removed. As a
result, no known contamination exists in the ventilation ducts.

Concrete Floor Surveys
The concrete was removed (after surveys showed it met the release criteria) and placed in GA's
Main Site Soil Staging Area (SSA) Bin T-31. The survey results were documented in Figures A-1
through A- 10, Figures B- I through B- 10 and Figures C- I through C- 10 of the SSA Bin T-31 release
request package. The concrete was removed in order to remove the sewer drain lines.

Sewer Drain Lines
The sewer drain lines within the service corridor were removed and disposed of as radioactive
waste. In addition, the sewer drain "lead outs" to 3 concrete storage vaults were also removed and
disposed of as radioactive waste. The concrete storage vaults were decontaminated, as needed, and
then released to unrestricted use. A Final Radiological Survey Report was submitted to the NRC
and the State of CA in April 2001 summarizing the data collected in the resulting trench along with
a request to release the trench to unrestricted use as follows: [Keith Asmussen Letter dated April 4,

-2001tt Ms. Mary Adams- and- Dr.-Ronald-Rogus (696/CAýL3353) "R&e's t "R&ka§"aCer ....
Portion of General Atomics' Site to Unrestricted Use and Delete it From License: Namely,
Building 2 Service Corridor Drain Line Trench"]. The NRC had the leadN-,RC inspection report
dated 10/16/01 was received by GA (70-734/01-03) as well as NRC relea~d per NRC SNM-696
license amendment #72 releasing the trench to unrestricted use. A copy of the inspection report and
license amendment was sent to the State on November 28, 2001 as follows: [Keith Asmussen Letter
dated November 28, 2001 to Ms. Sudana Kwok (CAL-3422) "Transmittal of Copy of NRC SNM-
696 License Amendment No. 72 Which Releases the Following to Unrestricted Use: (1) Building 2

WAd-plan\fsp-bldg2sc.02.wpd
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Service Corridor Drain Line Trench and (2) LINAC North Land Area; with a copy of NRC
Inspection Report 70-734/01-03"].

After NRC release of the trench to unrestricted use, GA obtained NRC and State of CA approval to
backfill the trench with clean soil and to pour new concrete on the surface. This was done in
December 2001. Therefore, the majority of the concrete floor (on the lower level laboratories) is
new and does not need to be surveyed (only the edges, -18"from the each wall).

Prior Decontamination.. .

In addition to the removal of contaminated ventilation ducts and exhausters in 1994, several
attempts to survey and decontaminate, as needed, have been made since then.

During implementation of a detailed Survey Plan dated December 8, 1997, approximately 42
contaminated areas were located. Each area was characterized and decontaminated, as needed.
Decontamination was accomplished by using a wire brush, needle gun, jack-hammer, or other
similar aggressive decontamination methods (including cutting-out grating and disposing it as
radioactive waste). Post-decontamination surveys verified that decontamination was successful.

Purpose of Survey

This purpose of this Final Plan is to conduct a detailed survey in the Building 2 service core to
ensure that the service core now meets the criteria for unrestricted release.

Objectives and Responsibility

The purpose of performing a final survey is to demonstrate that the radiological conditions in the
service core satisfy the NRC and State of CA guidelines for release to unrestricted use. The
objectives include (1) to show that the average surface contamination levels for each survey unit are
within the authorized value, (2) to show that the maximum residual activity ("hot spot" area) do not
exceed three times the average value in an area up to 100 cm2 and (3) that a reasonable effort has
been made to clean removable contamination and fixed contamination and (4) that the exposure
rates in occupiable locations are less than 10 ýLR/hr above background measured at 1 meter above
the surface. Samples will be counted in GA's Health Physics laboratory. Surveys will be taken only
by qualified Health Physics Technicians having a minimum of 3 years Health Physics Technician

..... e.. experience .following.approved.Health.Physicsprocedures, andothisPtan7- The survey4,and-final .
report documenting the survey will be performed by GA's Health Physics group.

Classification

Based on the fact that decontamination was previously performed, no additional radioactive
contamination is expected to be found. Therefore, the service corridor is now classified as a "non-
suspect affected" area.

W:\d-plan\fsp-bldg2sc.02.wpd
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Release Criteria (per GA Site Decommissioning Plan)

Concrete Surface
The applicable guidelines for residual contamination on concrete surfaces is based on the
contaminant. At the current time, there is no known radiologically contaminated area within the
service corridor. If elevated levels are found above normal background levels, samples will be
collected and analyzed in order to determine what the contaminant(s) are and limits applied
accordingly as follows:

Uranium
5,000 dpm WlX00 cmý, averaged over a 1 m2 area

15,000 dpm a/100 cm 2, total, maximum in a 100 cm 2 area
1,000 ff dpm/100 cm 2, removable activity

Gamma Emitters
5,000 dpMrlOO cm 2, averaged over a 1 m2 area
15,000 dpmi/100 cm2 , total, maximum in a 100 cmz area

1,000 dpmrl00 cm 2, removable activity

Sr-90
1,000 dpm t/100 cm2, averaged over a 1 m2 area

3,000 dpm c/100 cm 2, total, maximum in a 100 cm2 area
200 X dpmrlOO cm2 , removable activity

Thorium
1000 dpmrr100cm2, averaged over a 1 m2 area

3000 dpm/100cm 2, maximum in a 100 cm 2 area if the average over 1 in2 is met
200 dpmrlOOcm2 , removable activity

As interpreted by the NRC, the average 1000 dpm/r00cm2 and the maximum 3000 dpm/lOOcmz should
apply to both alpha and beta measurements, independently, for surface contamination involving natural
thorium. ( "Interpretation of Thorium Surface Decontamination Limits," U.S. Nuclear Regulatory
Commission, February 9, 1992). Thorium emits alpha radiation and beta radiation in a 1:0.67 ratio;
therefore, if beta radiation measurements are used to demonstrate compliance with the release criteria, the
corresponding average and maximum beta activity guidelines are 670 dpm/100cm2 and 2000 dpmrr100cm 2,

.. . . .~. . . .. . . . . . . . . . . . . .

Exposure Rate Measurements
The guideline value for exposure rates measured at 1 m above the surface, is 10 ýR/hr above
background.

W:\d-plan~fsp-bldg2sc.02.wpd
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Final Survey Plan

1. Grid as needed to properly identify the area and location of measurements.

2. Exposure Rate Scanning - Using a microR meter, scan 100% of the old floor concrete & 100% of the
lower walls. Also, on the second floor, scan 100% of the grating and 100% of the lower walls (if
possible).

3. Conduct a 100% beta survey on the old concrete floor and lower walls (below 2 m) using a 434 cm2
detector (wherever possible). Check elevated areas using a hand held frisker (15 cm 2 pancake detector)
and use the frisker in areas where the 434 cm 2 probe cannot be used. Review past data to determine if
contaminants have already been identified. If no data found, collect a sample and gamma scan.

4. Conduct a 100% alpha survey on the old concrete floor using and lower walls (below 2 m) using a
434 cm2 detector (wherever possible). Check elevated areas using a hand held 50 cm2 alpha probe
and/or use hand held probe in areas where the 434 cm2 probe cannot be used. Review past data to
determine if contaminants have already been identified. If no data found, collect a sample and gamma
scan.

5. Conduct a 10% beta scan on all accessible walls above 2 m using a 434 cm2 detector (where ever
possible). Check elevated areas using a hand held frisker (15 cm 2 pancake detector) and use the frisker
in areas where the 434 cm 2 probe cannot be used. Review past data to determine if contaminants have
already been identified. If no data found, collect a sample and gamma scan.

6. Conduct a 10% alpha scan on all accessible walls above 2 m using a 434 cm2 detector (where ever
possible). Check elevated areas using a hand held 50 cm 2 alpha probe and/or use hand held probe in
areas where the 434 cm 2 probe cannot be used. Review past data to determine if contaminants have
already been identified. If no data found, collect a sample and gamma scan.

7.* Conduct measurements on the floor & on the lower walls (at 1 m from the floor) - 1 every 4 m

*For Measurements:
a. Alternate between an alpha fixed measurement, a beta fixed measurement and a smear.
b. Use a 50 cm2 alpha probe for the alpha fixed measurements (-6 sec each).
c. Use the 100 cm2 beta gas flow proportional counter - 2 min each measurement for beta.
d. For smears, take a 100 cm2 wipe.

8.* Conduct fixed measurement(s) using the 100 cm 2 beta detector on any location which appears to have
b&.. n r1 dnie diatd'6r- afi'y' siii 5t ,a "(ime, 1 diffurnpt .cl cr•hcrn•rle rrei'taned concrete)W...... .

9. Surveys of the Overhead Fixtures - Do about a 10% survey.
/" Ventilation Ducts - Conduct scans, fixed beta and alpha measurements and smears
V" Lights - Conduct scans, fixed beta and alpha measurements and smears
v/ Other Overhead Fixtures and Other Structures - Survey as needed and document.

10. Exposure Rate Surveys at 1 m from the surface - every 2 m. On lower and upper level.

11. Floor Drains - scan and smear all floor drains. Collect sample if possible.

WAd-plan\fsp-bldg2sc.02.wpd
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12. Grating on Second Floor
" Conduct 100% gamma scan using microR meter,

V Conduct exposure rate measurements every 2 m at 1 m from the surface, and
,/ Conduct a measurement (alternate from alpha fixed, beta fixed and smear) 1 every 4 m.

13. Lower Walls on Second Floor (unaffected)
- Conduct 10% gamma scan using microR meter (if accessible)

•- Conduct a measurement (alternate from alpha fixed, beta fixed and smear) 1 every 4 m.

Alert Levels

Alpha Alert Levels
If the following "alert levels" are exceeded, notify HP Management so an evaluation can be performed

and to evaluate if decontamination is required.

> 100 cpm alpha using the large area (434 cm 2) probe (check area with a hand-held alpha meter).
> 60 cpm using a 50 cm2 hand-held alpha probe (- 600 dpm/100 cm2 )

Beta Monitoring
>300 cpm above the appropriate background using the 434 cm2 probe.
>200 cpm above the appropriate background using the 100 cm 2 probe.
>150 cpm above background using a portable GM detector.

Exposure Rate Measurements
> 25 p.R/hr at surface
> 20 [tR/hr at 1 m

Beta Alert Levels
If the following "alert levels" are exceeded, notify HP Management so an evaluation can be performed
to determine if increased survey coverage is required or to evaluate if decontamination is required.

Documentation

Every survey conducted must be documented on a drawing showing the approximate locations
surveyed. Include the results (include units), the technician's signature, date, instrument(s) used (
incluiding 'mod'el"andse"rial n'mber'of both the rate meter and the detector), calibration due date, %
efficiency, background readings (if applicable) and any other applicable information.

On a weekly basis (on Fridays), provide the surveys to Laura Gonzales for review.

W:\d-plan\fsp-bldg2sc,02.wpd
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January 17, 2002
Revised February 12, 2002
Prepared by: Laura Gonzales

Final Survey Plan for the Building 2 Service Core

Background
Previous History and Use
The Service Core is used to provide utilities and other services to the Building 2 laboratories.
Occasionally, contaminated equipment was stored in the service core. Additionally, 55 gallon
drums were located in the service core which were used to store low levels or radioactively
contaminated liquid waste. Previous surveys of the service corridor identified areas of
contamination which have since been cleaned.

Exhaust Ducts, Motors and Fans
Ventilation ducting in the service core were identified in 1994 as being radioactively contaminated
(some of these ducts were labeled with "Caution, Radioactive Materials" labels). In February 1994,
removal of all radioactively contaminated ducts began and continued until they were all removed.
In addition, a plan to inspect all lab exhausts and vents was formulated and surveys began. By May
1994, the surveys were completed. All contaminated ducts and/or exhausters were removed. As a
result, no known contamination exists in the ventilation ducts.

Concrete Floor Surveys
The concrete was removed (after surveys showed it met the release criteria) and placed in GA's
Main Site Soil Staging Area (SSA) Bin T-31. The survey results were documented in Figures A-1
through A-10, Figures B-1 through B-10 and Figures C-1 through C-10 of the SSA Bin T-31 release
request package. The concrete was removed in order to remove the sewer drain lines.

Sewer Drain Lines
The sewer drain lines within the service corridor were removed and disposed of as radioactive
waste. In addition, the sewer drain "lead outs" to 3 concrete storage vaults were also removed and
disposed of as radioactive waste. The concrete storage vaults were decontaminated, as needed, and
then released to unrestricted use. A Final Radiological Survey Report was submitted to the NRC
and the State of CA in April 2001 summarizing the data collected in the resulting trench along with
a request to release the trench to unrestricted use.asfollows: [Keith As mussen..e.tter d ate.d April 4,

-2001 to Ms,. May Adas and Dr. Ronad Rogus (696/CAL-3353) "Request to Release a Certain
Portion of General Atomics' Site to Unrestricted Use and Delete it From License: Namely,
Building 2 Service Corridor Drain Line Trench"]. The NRC had the lead NRC inspection report
dated 10/16/01 was received by GA (70-734/01-03) as well as NRC released per NRC SNM-696
license amendment #72 releasing the trench to unrestricted use. A copy of the inspection report and
license amendment was sent to the State on November 28, 2001 as follows: [Keith Asmussen Letter
dated November 28, 2001 to Ms. Sudana Kwok (CAL-3422) "Transmittal of Copy of NRC SNM-
696 License Amendment No. 72 Which Releases the Following to Unrestricted Use: (1) Building 2

W:\d-plan\2fsp-bldg2sc.02.wpd
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Service Corridor Drain Line Trench and (2) LINAC North Land Area; with a copy of NRC
Inspection Report 70-734/01-03"].

After NRC release of the trench to unrestricted use, GA obtained NRC and State of CA approval to
backfill the trench with clean soil and to pour new concrete on the surface. This was done in
December 2001. Therefore, the majority of the concrete floor (on the lower level laboratories) is
new and does not need to be surveyed (only the edges, -18"from the each wall).

Prior Decontamination
In addition to theremoval of contaminated ventilation ducts and exhausters in 1994, several
attempts to survey and decontaminate, as needed, have been made since then.

During implementation of a detailed Survey Plan dated December 8, 1997, approximately 42
contaminated areas were located. Each area was characterized and decontaminated, as needed.
Decontamination was accomplished by using a wire brush, needle gun, jack-hammer, or other
similar aggressive decontamination methods (including cutting-out grating and disposing it as
radioactive waste). Post-decontamination surveys verified that decontamination was successful.

Purpose of Survey

This purpose of this Final Plan is to conduct a detailed survey in the Building 2 service core to
ensure that the service core now meets the criteria for unrestricted release.

Objectives and Responsibility

The purpose of performing a final survey is to demonstrate that the radiological conditions in the
service core satisfy the NRC and State of CA guidelines for release to unrestricted use. The
objectives include (1) to show that the average surface contamination levels for each survey unit are
within the authorized value, (2) to show that the maximum residual activity ("hot spot" area) do not
exceed three times the average value in an area up to 100 cm2 and (3) that a reasonable effort has
been made to clean removable contamination and fixed contamination and (4) that the exposure
rates in occupiable locations are less than 10 p.R/hr above background measured at 1 meter above
the surface. Samples will be counted in GA's Health Physics laboratory. Surveys will be taken only
by qualified Health Physics Technicians having a minimum of 3 years Health Physics Technician
experience following approved Health Physics procedures and this Plan. The survey and final
,report documenting the-surVey will-b p'lefformed byiGA's, HIiealt•hif yic's group.

Classification

Based on the fact that decontamination was previously performed, no additional radioactive
contamination is expected to be found. Therefore, the service corridor is now classified as a "non-
suspect affected" area (both the lower and the upper levels).

WAd-plan\2fsp-bldg2sc.02.wpd
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Release Criteria (per GA Site Decommissioning Plan)

Concrete Surface
The applicable guidelines for residual contamination on concrete surfaces is based on the
contaminant. At the current time, there is no known radiologically contaminated area within the
service corridor. If elevated levels are found above normal background levels, samples will be
collected and analyzed in order to determine what the contaminant(s) are and limits applied
accordingly as follows:

Uranium
5,000 dpm (x/100 cm2, averaged over a 1 mr area

15,000 dpm U./100 cm 2, total, maximum in a 100 cm 2 area
1,000 az dpm/100 cm2, removable activity

Gamma Emitters
5,000 dpm/100 cm2, averaged over a 1 mn2 area
15,000 dpm/100 cm2, total, maximum in a 100 cm2 area

1,000 dpm/100 cm2, removable activity

Sr-90
1,000 dpmn /100 cm2, averaged over a 1 in2 area
3,000 dpmn /100 cm2, total, maximum in a 100 cm2 area

200 dpm/100 cm2, removable activity

Thorium
1000 dpmlO00cm2, averaged over a 1 m2 area

3000 dpm/100cm 2, maximum in a 100 cm2 area if the average over 1 mi2 is met
200 dpm/100cm2 , removable activity

As interpreted by the NRC, the average 1000 dpm/100cm2 and the maximum 3000 dpmrl00cm2

should apply to both alpha and beta measurements, independently, for surface contamination
involving natural thorium. ( "Interpretation of Thorium Surface Decontamination Limits," U.S.
Nuclear Regulatory Commission, February 9, 1992). Thorium emits alpha radiation and beta
radiation in a 1:0.67 ratio; therefore, if beta radiation measurements are used to demonstrate
compliance with the release criteria, the corresponding average and maximum beta .activity,.
guidelines"are 670 dp`1/00mc'm and 2000 dpiV1i 00cm 2 respectively.

Exposure Rate Measurements
The guideline value for exposure rates measured at 1 m above the surface, is 10 WR/hr above
background.

W:\d-plan\2fsp-bldg2sc.02.wpd
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Final Survey Plan

1. Grid as needed to properly identify the area and location of measurements.

2. Exposure Rate Scanning - Using a microR meter, scan 100% of the old floor concrete & 100%
of the lower walls (lower level only).

3. Conduct a 100 % beta survey on the old concrete floor and lower walls (below 2 m) using a
434 cm 2 detector (wherever possible). Check elevated areas using a hand held frisker (15 cm 2

pancake detector). and usethe frisker in areas where the 434 cm2 probe cannot be used. Review
past data to determine if contaminants have already been identified. If no data found, collect a
sample and gamma scan.

4. Conduct a 100 % alpha survey on the old concrete floor and lower walls (below 2 m) using a
434 cm2 detector (wherever possible). Check elevated areas using a hand held 50 cm2 alpha
probe and/or use hand held probe in areas where the 434 cm2 probe cannot be used. Review

past data to determine if contaminants have already been identified. If no data found, collect a
sample and gamma scan.

5. Conduct a 10 % beta scan on all accessible walls above 2 m using a 434 cm2 detector (where
ever possible). Check elevated areas using a hand held frisker (15 cm2 pancake detector) and
use the frisker in areas where the 434 cm2 probe cannot be used. Review past data to determine3 if contaminants have already been identified. If no data found, collect a sample and gamma scan.

6. Conduct a 10% alpha scan on all accessible walls above 2 m using a 434 cm2 detector
(where ever possible). Check elevated areas using a hand held 50 cm2 alpha probe and/or use
hand held probe in areas where the 434 cm2 probe cannot be used. Review past data to
determine if contaminants have already been identified. If no data found, collect a sample and

3gamma scan.

7.* Conduct measurements on the floor & on the lower walls (at 1 m from the floor) - I every 4 m

U *For Measurements:

a. Alternate between an alpha fixed measurement, a beta fixed measurement and a smear.3 b. Use a 50 cm2 alpha probe for the alpha fixed measurements (-6 sec each).
C... Use.the .100.cm2 .o beta gas flow. proportional.counter.,.2 min each-measurement- for beta:.
d. For smears, take a 100 cm 2 wipe.

8.* Conduct fixed measurement(s) using the 100 cm2 beta detector on any location which appears
to have been remediated or any similar suspect area (i.e., different color concrete or stained
concrete).

W:\d-p~an\2fsp-bldg2sc.02.wpd
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9. Surveys of the Overhead Fixtures - Do about a 10% survey.
/" Ventilation Ducts - Conduct scans, fixed beta and alpha measurements and smears
/" Lights - Conduct scans, fixed beta and alpha measurements and smears
V Other Overhead Fixtures and Other Structures - Survey as needed and document.

10. Exposure Rate Surveys at 1 m from the surface - every 2 m. On lower and upper level.

11. Floor Drains - scan and smear all floor drains. Collect sample if possible.

12. Grating on Second Floor
/ Conduct 100% gamma scan using microR meter,
/ Conduct 100% beta scan with the 434 cm 2

/" Conduct 100% alpha scan with the 434 cm 2

/ Conduct a measurement 1 every 4 m (alternate from alpha fixed, beta fixed and smear), and
V Conduct exposure rate measurements every 2 m at 1 m from the surface

13. Lower Walls (< 2m) on Second Floor
1. Conduct 10% beta scan with the 434 cm2 probe (or 100 cm2 probe)
2. Conduct 10% alpha scan with the 434 cm2 probe

Note: Where contamination potential exists; e.g., decontaminated walls, discolored
wall, conduct additional scans of the area.

3. Conduct a measurement (alternate from alpha fixed, beta fixed and smear) 1 every 4 m.

14. Upper Walls (> 2 m) on Second Floor
1. Conduct 10% beta scan with the 434 cm2 probe (or 100 cm2 probe)
2. Conduct 10% alpha scan with the 434 cm2 probe

Note: Check elevated areas using a hand held frisker (15 cm2 pancake detector) and use the frisker in

areas where the 434 cm2 probe cannot be used.

Alert Levels

Alpha Alert Levels
If the following "alert levels" are exceeded, notify HP Management so an evaluation can be performed

and to evaluate if decontamination is required.

* 100 cpm. alpha using the large area (434 cm2 ) prb cekarea with a hand-held alpha meter).
> 60 cpm using a 50 cm 2 hand-held alpha probe (- 600 dpm/100 cm2)

Beta Monitoring
>300 cpm above the appropriate background using the 434 cm2 probe.
>200 cpm above the appropriate background using the 100 cm2 probe.
>150 cpm above background using a portable GM detector.

W:\d-plan\2fsp-bldg2sc.02.wpd
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Exposure Rate Measurements
> 25 p.R/hr at surface
> 20 pR/hr at 1 m

Beta Alert Levels
If the following "alert levels" are exceeded, notify HP Management so an evaluation can be performed
to determine if increased survey coverage is required or to evaluate if decontamination is required.

Documentation

Every survey conducted must be documented on a drawing showing the approximate locations
surveyed. Include the results (include units), the technician's signature, date, instrument(s) used (
including model and serial number of both the rate meter and the detector), calibration due date, %
efficiency, background readings (if applicable) and any other applicable information.

On a weekly basis (on Fridays), provide the surveys to Laura Gonzales for review.

WAd-p~anN2fsp-b~dg2sc.02.wpd
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Prepared By: . a 6.ý Date: March 17, 2003

Approved By: 0.LU..gG "' 3o0) 01, [0 I

Building 2 Service Corridor Final Survey Plan Supplement

The purpose of this Final Survey Plan Supplement is to provide survey requirements for the "side
rooms" adjacent to the service corridor that were not surveyed during the Final Survey, and
instructions for the taking of samples in Sections "A", "B", and "C" to determine the isotopic
content of residual contamination.

Background

The Service Corridor is used to provide utilities and other services to the Building 2 laboratories.
Occasionally, contaminated equipment was stored in the service corridor. Additionally, 55
gallon drums were located in the service corridor to store low levels of radioactive waste. A final
survey for this service corridor was completed in accordance with a Survey Plan issued on
January 17, 2002. This plan did not address the side rooms adjacent to the service corridor or the
crawl space in the overhead. This supplement to the Final Survey Plan provides the minimum
survey requirements for these areas and provides instruction for the sampling of sections "A",
"B", and "C" to determine the isotopic content of the residual activity.

Classification

The service corridor is classified as a "Non-Suspect Affected" area. The "side rooms" and over
head have no history of radioactive material use or contamination, therefore, are classified as an
"Unaffected" area.

Survey Objectives and Responsibility

The purpose of performing a final survey is to demonstrate that the radiological conditions within
the Service Corridor satisfy the NRC and State of CA guidelines for release to unrestricted use.
The-obj ectivesvinclude (1)"to show that the average surfacecortaminationite1V6ls fo eaich suiVey
unit are within the authorized value, (2) to show that the maximum residual activity ("hot spot"
area) do not exceed three times the average value in an area up to 100 cm2 and (3) that a
reasonable effort has been made to clean removable contamination and fixed contamination and
(4) that the exposure rates in occupiable locations are less than 10 [tIR/hr above background
measured at 1 meter above the surface. Samples will be counted in the Health Physics laboratory
(onsite). Surveys will be taken only by qualified Health Physics Technicians having a minimum
of 3 years Health Physics Technician experience. The survey and final report documenting the
survey will be performed by GA's Health Physics group.
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Release Criteria (per GA Site Decommissioning Plan)

Concrete/Asphalt Surface Release Criteria
The NRC release criteria for Sr-90 and Thorium-232, which is conservatively selected for beta
measurements, is:

1,000 dpm /100 cm2, averaged over a 1 m2 area
3,000 dpm /100 cm 2, total, maximum in a 100 cm 2 area

200 dpm/100 cm2 , removable activity

The NRC release criteria for most beta, gamma and Alpha activity (Sr-90 is not-an alpha emitter)
is:

5,000 dpm /100 cm 2, averaged over a 1 m 2 area
15,000 dpm /100 cm 2, total, maximum in a 100 cm 2 area

1,000 dpm/100 cm , removable activity

Exposure Rate Measurements
The guideline value for exposure rates measured at 1 m above the surface, is 10 WRihr above
background.

Alert Levels

Alpha Alert Values
If the following "alert levels" are exceeded, notify HP Management so an evaluation can be
performed and to evaluate if decontamination is required.

> 100 cpmalpha using the large area (434 cm2 ) probe (check area with a hand-held alpha meter).
> 60 cpm using a 50 cm 2 hand-held alpha probe (- 600 dpm/1 00 cm 2)

Beta Monitoring
>250 cpm above the appropriate background using the 434 cm 2 probe.
>100 cpm above the appropriate background using the 100 cm2 probe.
>40 cpm above background using a portable GM detector. (Note: this meter should ONLY be
used in areas the 434cm' or 100 cm 2 probes will not fit).

.e.....posure Rate Measurements. . . . . . . . .
> 25 [LR/hr at surface
> 20 [tR/hr at 1 m
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Isotopic Determination Sampling

In each of the areas in section "A", "B", and "C" that were marked for additional surveying,
remove the markings and enough additional material to fill 2 of a 100 ml container. Record the
section and specific area (level and beam number) on the container and transport it to the HP
Laboratory for gamma spectroscopy analysis.

Minimum Survey Requirements

Type of Survey/Activity Non-Impacted Area

Crawl Space (Overhead)

Gridding Required? No

Minimum number of Perform a Large Area wipe of accessible surfaces every 4m. Analyze for LX

Measurements (2) (3) and P3 activity.

j.LR/hr Readings (Scan Survey) 10% scan on all accessible surfaces with detector held -1" from surface.
l.tR/hr Readings (Fixed 1 every 4m on accessible surfaces.

Measurements @ Im from surface)

Side Rooms

Gridding Required? No

Concrete Surfaces (1) 10 % on floor and up to 2m on walls.
(Scan w/ 434 cm' alpha probe).

Concrete Surfaces (1) 10 % on floor and up to 2m on walls.
(Scan w/ 434 cm2 beta probe).

Minimum number of I measurement per 50 in', or, every 7m on floor and walls up to 2m.

Measurements M2) (3)

Alternate between (1) a wipe, (2) an alpha fixed measurement and (3) a beta
fixed measurement on concrete surfaces.

htR/hr Readings (Scan Survey) 10% scan on all surfaces below 2m with detector held -I" from surface.

p.R/hr Readings (Fixed I every 7m on floor and walls up to 2m.
Measurements @ Im from surface)

Clean surfaces, debris or dirt removed.
For the fixed measurements:

For a measurements; use either the hand held alpha counter (minimum of-6 second count). Document all
readings in cpm.
For P3 measurements; take a 2 minute count using the 100 cm2 gas flow proportional detector (beta) with the
Model 2221 ratemeter. Document all readings and mark on a drawing the locations the readings were taken.

For wipes, analyze each 100 cm2 wipe for a and P3 activity.

A "measurement" is either (1) a "fixed" radiation measurement representing total activity or (2) a wipe (removable
activity).
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Prepared By: aBon 1 Date: May 28, 2003

Approved By:

Building 2 Service Corridor Final Survey Plan Supplement-2

The purpose of this Final Survey Plan Supplement is to provide survey requirements. for the
locations in section A that had elevated activity requiring decontamination.

Background

The Service Corridor is used to provide utilities and other services to the Building 2 laboratories.
Occasionally, contaminated equipment was stored in the service corridor. Additionally, 55
gallon drums were located in the service corridor to store low levels of radioactive waste. A final
survey for this service corridor was completed in accordance with a Survey Plan issued on
January 17, 2002. This plan did not address the side rooms adjacent to the service corridor or the
crawl space in the overhead. A supplement to the Final Survey Plan, issued in March, 2003,
provided the minimum survey requirements for these areas and provides instruction for the
sampling of sections "A", "B", and "C" to determine the isotopic content of the residual activity.
During the performance of surveys in accordance with the original survey plan and it's
supplement, elevated activity levels were discovered in section A of the service corridor that
required decontamination. In accordance with the GA Site Decommissioning Plan, if elevated
activity is detected in a Non-Suspect Affected Area, the area must re-classified and surveyed
accordingly.

Classification

Section A of the Building 2 Service Corridor is Re- classified as a "Suspect Affected" area in
the following locations:

1. First (lowest) level between column numbers A.20 to A-24, A- 17 to A-18, A-11 to A- 13,
and C- I to A-2.

2. The second level between column A-11 and A-13.

3. The Crawl Space (highest level) between column numbers A-11 and A- 13.

Survey Obiectives and Responsibility

The purpose of performing a final survey is to demonstrate that the radiological conditions within
the Service Corridor satisfy the NRC and State of CA guidelines for release to unrestricted use.
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The objectives include (1) to show that the average surface contamination levels for each survey
unit are within the authorized value, (2) to show that the maximum residual activity ("hot spot"
area) do not exceed three times the average value in an area up to 100 cm 2 and (3) that a
reasonable effort has been made to clean removable contamination and fixed contamination and
(4) that the exposure rates in occupiable locations are less than 10 [tRihr above background
measured at 1 meter above the surface. Samples will be counted in the Health Physics laboratory
(onsite). Surveys will be taken only by qualified Health Physics Technicians having a minimum
of 3 years Health Physics Technician experience. The survey and final report documenting the
survey Will be performed by GA's Health Physics group.

Release Criteria (per GA Site Decommissioning Plan)

Concrete/Asphalt Surface Release Criteria
The NRC release criteria for Sr-90 and Thorium-232, which is conservatively selected for beta
measurements, is:

1,000 dpm /100 cm2, averaged over a 1 m2 area
3,000 dpm /100 cm 2, total, maximum in a 100 cm 2 area

200 dpm/l00 cm , removable activity

The NRC release criteria for most beta, gamma and Alpha activity (Sr-90 is not an alpha emitter)
is:

5,000 dpm /100 cm2, averaged over a I m2 area
15,000 dpm /100 cm 2, total, maximum in a 100 cm 2 area

1,000 dpm/100 cm 2, removable activity

Exposure Rate Measurements
The guideline value for exposure rates measured at 1 m above the surface, is 10 jiR/hr above
background.

Alert Levels

Alpha Alert Values
If the following "alert levels" are exceeded, notify HP Management so an evaluation can be
performed and to evaluate if decontamination is required.

, 100 cpm,,alpha using the, large rea (434 .cm2) probe.(check areawith a~hand-hed,,alpham.ter).
> 60 cpm using a 50 cm2 hand-held alpha probe (- 600 dpm/100 cm2)

Beta Monitorinz
>250 cpm above the appropriate background using the 434 cm 2 probe.
>100 cpm above the appropriate background using the 100 cm 2 probe.
>40 cpm above background using a portable GM detector. (Note: this meter should ONLY be
used in areas the 434cm 2 or 100 cm2 probes will not fit).
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Exposure Rate Measurements
> 25 [tR/hr at surface
> 20 JJR/hr at 1 m

Minimum Survey Requirements

[ Type of Survey/Activity Suspect Affected Area

Gridding Required? YES (When Possible)

Concrete Surfaces (1) 100 % on accessible floor and walls up to 2m high. !0% above 2m.
(Scan w/ 434 cm2 alpha probe).

Concrete Surfaces (1) 100 % on accessible floor and walls up to 2m high. !0% above 2m.
(Scan w/ 434 cm2 beta probe).

Minimum number of I measurement per 4 m2(1 every 2m).

Measurements (2) (3)
Alternate between (1) a wipe, (2) an alpha fixed measurement and (3) a beta

fixed measurement on concrete surfaces. Analyze wipes for a and P activity.

jIR/hr Readings (Scan Survey) 100% scan on all surfaces below 2m with detector held -1" from surface, 10%
above 2m.

t R/hr Readings (Fixed 1 measurement per 4 m2(1 every 2m).
Measurements @ 1 m from surface)

Clean surfaces, debris or dirt removed.
For the fixed measurements:
* For U. measurements; use either the hand held alpha counter (minimum of-6 second count). Document all

readings in cpm.
For j3 measurements; take a 2 minute count using the 100 cm2 gas flow proportional detector (beta) with the
Model 2221 ratemeter. Document all readings and mark on a drawing the locations the readings were taken.

* For wipes, analyze each 100 cm2 wipe for a and 0 activity.

A "measurement" is either (1) a "fixed" radiation measurement representing total activity or (2) a wipe (removable
activity).
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Prepared By: W. T. LaBonte Date: July 29, 2003

Approved By: Q 4QO.) "I/S I&3
L.Q. Gonzales U

Building 2 Service Corridor Confirmatory Survey Plan

The purpose of this Confirmatory Survey Plan Supplement is to verify the radiological conditions
identified during the performance of radiological surveys in accordance with the Final Survey
Plan(s).

Background

The Service Corridor is used to provide utilities and other services to the Building 2 laboratories.
Occasionally, contaminated equipment was stored in the service corridor. Additionally, 55
gallon drums were located in the service corridor to store low levels of radioactive waste. A final
survey for this service corridor was completed in accordance with a Survey Plan issued on
January 17, 2002. This plan did not address the side rooms adjacent to the service corridor or the
crawl space in the overhead. A supplement to the Final Survey Plan, issued in March, 2003,
provided the minimum survey requirements for these areas and provides instruction for the
sampling of sections "A", "B", and "C" to determine the isotopic content of the residual activity.
During the performance of surveys in accordance with the original survey plan and it's
supplement, elevated activity levels were discovered in section A of the service corridor that
required decontamination. In accordance with the GA Site Decommissioning Plan, if elevated
activity is detected in a Non-Suspect Affected Area, the area must re-classified and surveyed
accordingly. Following decontamination of elevated activity areas, a second supplement to the
Final Survey Plan was issued on May 28, 2003.

Classification

Section A of the Building 2 Service Corridor is Re- classified as a "Suspect Affected" area in
-the following locations:.

1. First (lowest) level between column numbers A-20 to A-24, A-17 to A-18, A-11 to A-13,

and C-1 to A-2.

3. The eCrnd Spae(e between column A! 11 and A- 13.

3. The Crawl Space (highest level) between column numbers A-li and A- 13.
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The remaining Service Corridor is classified as a "Non-Suspect Affected Area".

The "Side Rooms" (Heating and Air Conditioning rooms, machine shop, elevator shafts, etc.,)
are classified as "Unaffected Areas". No activity distinguishable from natural background was
discovered in these side rooms, therefore, confirmatory surveys do not have to be performed in
these areas.

Survey Objectives and Responsibility

The purpose of performing this confirmatory survey is to demonstrate that the radiological
conditions within the Service Corridor satisfy the NRC and State of CA guidelines for release to
unrestricted use. The objectives include (1) to show that the average surface contamination
levels for each survey unit are within the authorized value, (2) to show that the maximum
residual activity ("hot spot" area) do not exceed three times the average value in an area up to
100 cm 2 and (3) that a reasonable effort has been made to clean removable contamination and
fixed contamination and (4) that the exposure rates in occupiable locations are less than 10 jiR/hr
above background measured at 1 meter above the surface. Samples will be counted in the Health
Physics laboratory (onsite). Surveys will be taken only by qualified Health Physics Technicians
having a minimum of 3 years Health Physics Technician experience.

Release Criteria (per GA Site Decommissioning Plan)

Concrete/Asphalt Surface Release Criteria
The NRC release criteria for Sr-90 and Thorium-232, which is conservatively selected for beta
measurements, is:

1,000 dpm /100 cm2 , averaged over a 1 m2 area
3,000 dpm /100 cm2, total, maximum in a 100 cm 2 area

200 dpm/100 cm2, removable activity

The NRC release criteria for most beta, gamma and Alpha activity (Sr-90 is not an alpha emitter)
is:

5,000 dpm /100 cm 2, averaged over a 1 m 2 area
15,000 dpm /100 cm2 , total,.maximum in a 100 cm 2 area.

1,000 dpm/100 cm2, removable activity

Exposure Rate Measurements
The guideline value for exposure rates measured at 1 m above the surface, is 10 [tR/hr above
background.
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Alert Levels

Alpha Alert Values
If the following "alert levels" are exceeded, notify HP Management so an evaluation can be
performed and to evaluate if decontamination is required.

> 100 cpm alpha using the large area (434 cm2) probe (check area with a hand-held alpha meter).
> 60 cpm using a 50 cm2 hand-held alpha probe (- 600 dpm/100 cm2)

Beta Monitoring
>250 cpm above the appropriate background using the 434 cm 2 probe.
>100 cpm above the appropriate background using the 100 cm2 probe.
>40 cpm above background using a portable GM detector. (Note: this meter should ONLY be
used in areas the 434cm2 or 100 cm2 probes will not fit).

Exposure Rate Measurements
> 25 [iR/hr at surface
>20 ptR/hr at 1 m
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Minimum Survey Requirements

Type of
Survey/Activity Non-Suspect Affected Area Suspect Affected Area

Gridding Required? Not Required YES (as established during final
survey)

Concrete Surfaces (I) No Survey Required On the Lower Level ONLY, 10 % on
(Scan w/ 434 cm2 alpha accessible floor (excluding the center of the
probe). floor which is new, only survey approximately

6" from each wall) and walls up to 2m high.

Concrete Surfaces ) No Survey Required On the Lower Level ONLY-, 10 % on
(Scan w/ 434 cm2 beta accessible floor (excluding the center of the
probe). floor which is new, only survey approximately

6" from each wall) and walls up to 2m high.

Minimum number of Spot check a minimum of 10 locations for Scan each of the remediated areas with a beta

Measurements (2) (3) fixed beta activity instrument. Taken at least one (1) fixed alpha,
one (1) fixed beta in the area with the highest

scan results in each remediated area.
This applies to all three (3) levels.

iIRihr Readings (Scan No Survey Required On the Lower Level ONLY 10% scan on
Survey) all surfaces below 2m (excluding the center of

the floor which is new) with detector held -1"
from surface.

[IR/hr Readings (Fixed On the Lower Level ONLY, take 1 measurement every 10 m, in the center of the walkway,
Measurements @ Im with the instrument held 1 m from the floor.
from surface)

Clean surfaces, debris or dirt removed.
For the fixed measurements:
* For a measurements; use either the hand held alpha counter (minimum of-6 second count). Document all

readings in cpm.
• For P3 measurements; take a 2 minute count using the 100 cm2 gas flow proportional detector (beta) with the

• Model 222 1; ratemeterý.ýDocument all readings andmark on a drawing'the locations the readings weretaketih:-"

• For wipes, analyze each 100 cm2 wipe for a and P activity.

A "measurement" is either (1) a "fixed" radiation measurement representing total activity or (2) a wipe (removable
activity).

B-4



APPENDIX B

CONFIRMATORY SURVEY SUMMARY OF RESULTS

B-5



Appendix B

Building 2 Service Corridor "Section A" Confirmatory Survey Summary

Description
In September and October 2003, GA conducted an internal confirmatory survey of the Building 2
Service Corridor, Section "A", in accordance with a written plan (provided in this Appendix). The
purpose of this survey was to determine if the final survey results effectively reflect the radiological
conditions of Section A of the Building 2 Service Corridor.

This survey consisted of exposure rate measurements, exposure rate scans, alpha and beta scans, and
alpha and beta fixed measurements.

Exposure Rate Measurements
Exposure rate measurements were taken at 1 meter from the floor, every 10 meters, in the center of
the entire section "A" corridor. The results ranged from 16 to 21 jiR/hr, which is natural
background. See attached Figures 1, 2, 3, 4, and 5 for locations and results.

Exposure Rate Surface Scans and Results
About 10% of the "old" flooring and 10% of the walls in the Suspect Affected Areas were scanned
with a 2"x2" NaI (TI) detector held within 1" of the surface. The results ranged from 19 to 25 [tR/hr
on the "old" flooring and 12 to 23 p.R/hr on the walls. These results are not distinguishable from
natural background measurements in enclosed concrete spaces similar to this corridor. See attached
Figures 6 and 7 for locations and results.

Alpha and Beta Scanning
About 10% of the "old" flooring and 10% of the walls in the Suspect Affected Areas were scanned
with 434 cm2 gas flow proportional alpha and beta detectors held within 1" of the surface. The alpha
results range from 5 to 39 cpm on the "old" floor and 3 to 47 cpm on the walls. The maximum result
(47 cpm) corresponds to 40 dpm/l 00 cm2, which is less than the Minimum Detectable Activity
(MDA) for the instrument used (43 dpm/100 cm 2). The beta results ranged from 1550 to 2300 cpm
on the "old" floors and 1350 to 1950 cpm on the walls. The maximum result (2300 cpm)
corresponds to 379 dpm/100 cm2, which is less than the Minimum Detectable Activity (MDA) for
the instrument used (409 dpm/1 00 cm2). See attached Figures 6 and 7 for locations and results.

Fixed Alpha and Fixed Beta Measurements and Results
Five (5) fixed alpha and ten (10) fixed beta measurements were taken on the "old" floor surfaces on
the lowest level, two (2) fixed alpha and two (2) fixed beta measurements were taken on the floor
-surfaces of the, crawl, space between columns A-1 .1 and. A-12,; ten (10). fixedzalpha. and ten, (10),.fixed- .
beta measurements were taken on the outer wall of the crawl space between column A-11 and A- 13.
The highest alpha result was 120 cpm on the outer wall of the crawl space near column A-12. This
result corresponds to 994 dpm/100 cm2, which is far below the NRC- and State- approved release
criteria. The highest beta result was 1155 cp2m which corresponds to 83 dpmr100 cm2, which is less
than the MDA (245 dpm/100 cm 2) for the instrument used. See attached Figures 1, 2, 3, 4, 5, 8 and 9
for locations and results.

/

Conclusion
The confirmatory survey results indicate that radiation levels within Section A of the Building 2
Service Corridor were well below the NRC- and State- approved release criteria and were in
agreement with the results of the Final Survey performed for this area.
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Figure 2: Building 2 Service Corridor Section A Confirmatory Survey
Fixed Measurement Locations and Results.
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Surveyors: W. Schuck/ D. Koelker Date: 9/24/03-10/07/03
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Figure 4: Building 2 Service Corridor Section A Confirmatory Survey
Fixed Measurement Locations and Results.
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Figure 5: Building 2 Service Corridor Section A Confirmatory Survey

Fixed Measurement Locations and Results.
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Figure 7: Building 2 Service Corridor Section A Confirmatory Survey

Scan Survey Locations and Results.

10% of Old floors and all wall surfaces below 2m scanned for Alpha activity, Beta activity, and Exposure Rate at contact.
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Figure 8: Building 2 Service Core Overhead "Crawl Space" Column A-Il to Column A-13

Survey: Confirmatory Survey, Fixed readings on floor
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Figure 9: Building 2 Service Core Crawl Space Outer Wall A-11 to A-1 3, Fixed Measurement Locations and Results
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